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T" wh't, thiS kllld of problem It IS b.:U("r t o 
If)fllI'U!t: thl' cumulatl v\' r~ .. rc.;-n tagc of mt'n, as 
,huwn III Tabk I , I..olumn (5). For t'xampll', 
II:'~. Iff Iht, mt'" had ht'IKhts bdwt.:t:n 571 in 
4lld 60 t In and 9 2-" bt' t""'t'f'n 57 ' In and oJ ' 10, 
,Uld so un ~ot'ct" that nu man IS n-corded wil li 
h. 'IKht I. ,!os Ihan 57 ' m, and that o .8~. of tht· mcn 
..... fl' ,'ncuulllI'ft'd O \ ', ' r th, ' rang.· 57 1 1n 10 bot 1.1\, 

Ih, 'fl'forl' Iht, cumulalivl' l~rCt'l\l agcs must be 
1,lotll'd al thl' ('dgt'!'i of th(' class IIItf'l'Va..IS, as 
!>hown III flj{. I (b), This c urv(' is an "Ogtv,·." 
,md provuks dlfiNt'nt Information from the -

j..-

HISIUKr,un I' or ,'xampl,', till' proportion of 
mt'n hil\'ing ht'l,I(hr.... less Ihall tl7 m I" 541 '" ami 
thai k-.J Ih ... n b~1Il II; 2t ,~ •• Ihl'rdurt' th, ' prol)"r 
u on uf m,'n bo:-l\'I~'n h"Ighls 65 In and " ; III I' 
Ih" dlfft' H'nc. ' 

5.1 - .Ill ,... .10· •. 
11m, nll'an, that if un.' "tandartl d"SIKIl HI SUII 
IS illh' lId~d tu fit ml' lI bel ween 65 In anti "7 III 
m hf:lght , 1111' number tu be rl'qunntlon,'d ~holiid 
be .l6". o f th., t013I . and ...... 111 , l lk, .... 1:'1 · II 
!K't'fllS hardly wurth whll. 1ll •• kIllK SU1I ~ III hun. 
fur statures less Ihan ,1.1>0\11 hum Vf o\.r iJtII 
and IheSt' men could boo hlh'd tIIchvHJu.llh 

OIW valuabl(' prllJ>l·rty "f th, ' {)gIV'· IS Ihdl II 
IS 1.llrly IIUk·nSII IV,· to Ih. ( hulc.· IIr d .J.ss mlt'rv.d~. 
(Jul'IloKrolJII gn,ups) .tllI l Ih, 'n forI" "m(~'lh ... toUI 
I h., oat a whIch was cuar ... 'lwd h\" ... rrvuplnJ,: '''1 
,h,' i"usloJ,'Tam . 

Thiscxarnplf' ha"!llw wll .... 11"'1 \· .dll.IUI, · IIII" fIl l" 
l IOn can ho' obl"m"d fr(l ln Ih, .• ppl l' .Itlllli "I 
v"ry (·I,·ml'lIl.!r)· M,ltIStl('"J [(JOIJj.. illlt! .1 [nt[, 
common ~'n~·. and th"fl ha. .. bI'f'l1 n .. /l,.t! I" 

test ttl<" l1 .. la for normalilY. "r l"onfu",' '111\ ... It 
... ·llh pn. 'lhrllnns b;lM'd on th, ' ~ormal Ih .. lro 
blltl"n 

Th. (~I\'" I~ lI.Irl 1t"ulariv u ... fur f" r .11l,Ih· ... "'1! 
data ..... hoso· l\,plr.11 \"Iltl" ( ~t !ld" J 10"1111 .. I , I" • I, ... , 
10 ilnl·xtn·If).· \".Iltl, · Fllr ,·x,l mpl, . HI 111"'1""1 11111.: 

"IC'ctrira l ~w l l ch,!' . Ihr .. .... ll r h r,'","'lallr .. (".11' 
nev .. r bot· It·ss th,UI I hi' r"<;;I!> la", I' ,.1 Ihl' ("II/ldm I' ,' " 
furrrul\~ Ihl' ....... llch IMrt,. bUI .! .... ·.I\ .. III.,,. 
d.·pt·nd lng 11])1111 th,' ("n( 1111I1O of th. "II1I,1! t 

"urI,"·... In .. urh · il ra~ ,h,· 111 ... 111,,' ,11 11 '" 

ulbynllnf'tflt.ill or .. "k, ' ''''' '' Fog .I ia l .1IIt! 1111 
~"'\'~ .. hi' ...... lilt minimum n · .... I.In,. ' 1!l11. 
cI.·arl)' . ..... hlch I " 0 1 cour'ot·, a Wiof. ful Il.Ir.1I11I11 r 
for JudKing' tl ... 'Iualot\, "f Ih, ' d, '~ ~/l 

If a h ·dll1l\[lh ' ,1l t· lllpl"Y'·d "'" Ih,11 th" ,Ir"m, 
JX.1IIlIS lit z,cro and IUQO~ ar,' Il ll i pl" tt n l lilt 
ag,V(' KIV,· ... au (' xlrap"I.II, ·c! vallI.· fn t Ih,· 1111111 
mum r{' ''I~tanr,· wh lr h l~ m'lo'I1",tlvt' In Ih," h."r, 
flf 11I ... lugr.11l1 das .. Illt.·rvals. (III liar 1'o 1tlth ... 1 

Thl.!> hat, Jo1;" ".ob], lI·dll1lfl"'· .f" .111" 1'1 
ht·(·l\u ... • oth. ' fW I ... · th, ' ,Irh,tr.tr\' ('holc" /,f .1.1l'>" 
1111 ,'1\,,\1 ..... ould ."h. IT.lrd\" fi, Iht' p"lIll .. f IA"« 

cumul.l. II\"\· "bSI.' r v,l llOn .. ,I t th,' "dKI' "f Ih. · I" .. , 
pillar , whf'fI ,:t!' II 15 Olu ... h ""lI er II) I. I th\ 1"I"' ft 

data ...... ·IJ(l1t Ih.· clil1lC" "f th , ~ 1"11111 b,· ,"!(Ir .. 
polalltln . ~Irndar r"marks apI'''' 10 lilt' wo 
pOint It , ... \"I 'ry 10'" rUCI 1\',' I" ,' xl,, ·nnl.·!U 
"," il h ,l(fflUpll1l( data doff. rontl". ,tIul 1I1~'T\" 
how sll~htly th, ' O~I\"'''' a ff, ct.d 

Graphi r al Groupioft of fl ula 
h ,,",\1'" a ~'TI'a t (Io'al vf 11m.' and labo.'u r I .. 

r('Curd t' ;lch ohs.·f\ 'a twn dlrl'Ctly un Ihe )(r3ph 
pap'r 10 hf' USed t O f lh, ' H I~ l lJt;:r.lm, by makll1j1( 
a bold dot uppoSllc' lilt· appropn,'II ' 1)01111 un Ih.· 

-:: , .. 



h ... I .... Q . t hus fom lmg rud.mrntarv column!ll of 
fIt!. :.is ubSo 'n'atlons a rt· Tt'peated . Tlus me·t hud 
a ... ,h.· I{rt ·.11 ac"'aJl ta~"(' that o n,' (;lLn J(.'t. when 
ullh':I"nl data has be"'n coU,octcd . as thl' d ls 
n hul lOn of dOl s b"gllls to sUg'g"st a lh·fuutt' 
" rill It IS th"1l , '.ISV to mark th., dots off 
!II .. ",' "Llhl!' grou ps a i\d con.struct a H lst~ram 
IJ: .... tI un th.· numbt'r of d uts fa lhng Inl " tadl 
·TUUp . .t" ... hlJ .... n III Fl/{. z. (\ \thl' r. · a dut hJI& 
In .1 /{r"up buu ndary, 011,' half nf an obst:rvat lon 
.11I+1I1d ",unt III (':teh ,I.,'f',.1l1p. ) TIm, IS called 
I 1.I"t Dmb"4.m. and tht' in tl- rmed talf' step of 
l rit~'ng the }-hs l o~r.\m b lIot lwct:ssary fur 
"nstruc t mg lUl 0g1\·1·. as t h,' 101:\1 number of 
\" I S c ll(;{lunh·r, ·d u p to .1 Kl"" '11 boundary call 
~ 0;0 ', '1\ ,hrt--:tl),. Ll k"~' I""', hy ub ..... ' r v lllg q Ua.tl · 
Itl .·S I" th,· lI,·a.J'eo\ t {'11II \f't'T\ICIII UIIII . Iht, d o t " 
" rill 1'1.·.t1l cul ul11l1s and h iw l! tl\l' "'-PP"'ar3J ll;" 
.f Ililoto~'1"am PlllMS . whIc h then·fo Tt· , 11t'I,d not 
.. rlr. IWII 

\ 1U ,tl .. r ulh-anl..Ll-:l· o f "olk'O(""~ "xp"nmcntal 
Li t •• 11\ d il l dl.lj{T.HlIlo. ,~ that It liho w:-. up any 
Jr . l l III pt' rfunnMu':I' du, ' til wIlnmllK lip of 
·'I Ul PUlL'lIt . .. " . r hl'" bo·t:umcS appart'llt wh,'n 
11 11 ' 1I 1It!, tilt' CI!!UIlUb " f dot s n"t belli'" tLllcd 

III ... r .II" !" 1II lllaJll1l'r. hut Ihal OIlt'S hand IS 
~r.u lu;rl ly nlt l\ ' IIl ,l( , I cn ,~" thl' ptlll:" . as tI m,· /!Of'S 
III Th.~ I" 1ll0,1 " " tICo.· •• b l,· 111 till' rt ·SI:.IIUIC. 
m, · a.~lIrt · ! IU: I1I ... 1ll. 'I1 I It)!1.·d ,· .• rlu ·r . al ld the sc,,[u 

''''II I" I " 1Il"!..t' ...... ,., .r.t! lIu.lq ... IId.·1It ,·xpt.'rt -

.. . :.:'. . '. ...... 
. . , , -, 

: :~~:; ' ! ' - ', -I' 
1- ..... t 

. ,,~'''''' ' . -- '-+ + -+-1 
I 1'1'· i: . ~ . ' <'" .. '" 
1 " 'I0:'~ ;,' , I I ! 

' r-- ' • ',,;:, ,:" ' " . 
I , ....... ! 

, . , 
L. ... 1 " ~:,', " 
: 7.";, :~ I'H I " " 1 11 '1\ I ~+_ 

' , ' , -:' ~"';': ' " j I -, .... l . 
~ (, ... . ' "._ 11 '--- 1 
,. ',, ";" ·"~ :!·IJ ' 1 '01"' !1 

~ I ~ ··l· .. ·~' ~ .,' .. ~. _ '.l. 
,. - r ' t" ',,, J'. I ! ,- ,--

- -

' I ' ' :-Y , , ',. "r-; >, ,I , _ _ u. •• , '~J - ji -
I I ' .\ . • ', . ' , ) , •• ' , '.''' . 

~{~:'~I; ~ _: ,~J:f: -jr~+'i - ' C-

11 , • 1 I t .. I - I . " , , ' • , N·., . 
' C" , "..... .... , .. k .... · '. , .... L ~ _I', '1'-- -1 

,. [ ... . " " I " I • • - I 
, • ! ~ - -·,11 ... ·r- ,...... --I 

w " .. ' -' KJV, I ' I , ~ " I ,' I 
: 7: . I: , '" J 1 ' .',y,. ,: . '· L 

• c' o. , o. ", o. '" ,,. 
" I" ,"" ( .. ~) 

ml'Gt :1. n o u l\K thl' 1I11lt" fr(jm th.· IIlSlan t of 
iWlt ChUIK ~I."t whIc h thl' oh""T\'<l t ioll IS m:.d ... 
(Obviously I hl, SWllt:h nm'!t b!' "i vcII Itnlt' to 
(:001 down 1:l\ · I WI.~'1I l ' Xpt'rJI1ll'IH S ami I;tr l(;t ly 
,;p.:aKlIll!. tht' o~rY.'tlo n<; should lJt · m,utl' 011 
ablml thl' samt· nih ' .) TIl!' d.ua h ret urd.·d 
11" bi fi d d ot". or utlwr ma rk .... lu. olh'd " I thl: 
.Ippr"pnalt- 11111.· , , I ~ ,Imwlt 111 F I,I( . J . .ill<l I UII -

' 1II ut. · ... ,I "; • . l lh' r 1>"1,1..'1",1111 wh ... h I ... IIII,n( Io ·'[ 
10 "how wlwlh"r "n,' \·.ITJ.\hlt· ... .. . 11\ ... I" dl ' I~ ' l!tI 
Oil anorlwT. {'!.,.,rl\, . III FIg. J. tl ... \,.Iltl, · "f 
"wlI ch r.·",,, t.ll\ ! ,. uh .... ·rn·t1 . d,·I .... ·II'\.-rl . I" , I 

g r"a l ,·X I.'I I( 1111 till' r. ·I.' ..... ,· UI1\, ' .11 wh :ch Ih,· 
"h"'·" ·a l l"ll w ; .... mad. · 

TIlt' IJlt' lh"d o f ITt'allll l;; lilt' d ,II :' I .. t il .l1vltl, 
Ihl' !\',I.t!r. ' 11l lilt " ,,111 I a ll],· ",·rt h.11 " t r lJh';'l/ Ihill 
Ih.' d"" ,·Itrl"", ·t! ,,111 h.' '·IIn ... loI,·r, ·'\ In 11.1\" 
,,,·curr.,tt .11 Plu.t!hl\, th, ' ",HIli' r.-l.I\I\.· W ilt 
Th .. n •• H h ... tnp o f d.lt ., " In I" lr • . tl<d ., .... , 
norm;,1 .1", d l. lg'ram 10 f" nn 11 !'I"/{T .• m ... o r 
Ogl\" · ... '!' r"qu l ft d FII-: ~ thl .... 1;; 1\ , ~ .1 \'. n 

d.'aT p:C'lurc of tilt' I", rf(. rlllanl' Ilf !lit' ... ~ I1. h 
For I'xampll' , al).ml 1\\'0' 111111llt '· ... ah, r "''' 110 11l1I~ 
on. Ihl· , ... Itb w"uld I .... · ",,'1\ Ih 'l l I I" ..",, 1. II 
r, 'Sls t:u,C,' w'JI1!d n, )1 1)0' /-:,, ·.Ih· r (li .llt " \: I1I U 
hl.'ClH1St · tl ,.. 0,1011\,, ' !.h" ....... th •• ! flUI II f .1 I. . r,.:. 
Illllllh.: r of IIb",, ·,,· .• U"l1lo. ' "I, ' ',III • . ":I ~ ' I 'i" .... 
I "~ It, 1 .. ·lo w th l" \.d ll. · .11101 5""~ .d,.,\', · 1.11..· 
w .... ·. Ih,' d WIICI' that IIII' r. ~1~1.11I'-'· would 
,·:l.ct·l·d 0 .4 7 m il i ... :l 1J<1U1 on. ' In IW"III\, 1"·I.III!'. 

• 

lIlt' OJ{1 Yl' "h",,, 111.11 
..buut 'J5·~ vf .1 1. lfJ.!' · 
Hurnh. r OI{ "h .... ·T\· •• \l"II~ 

I "uld h. ")'I~' ''''' I" I~ 
1"·1,, .... till" \',ilu, 

I-oj(' "~ ,W o o /1",,; . .. , .. . 
II , ,I,,}." '''' , .. .,d ,,~ • 'K"·. 
"I I~' .. "",,,,,.1 ' r-". 
,,,~ {t "t " 1t" " 1 " "" .. , 
<lI ./fA .. ",/-, " .11/ .• /." 

" ... d'h,' '' '. ,A"" ' "'' 11t~ 
..,rtil",1 "/ 1" .. 1. ",, .1,01" 

- t-,V 'm ,-

1 ..: \i -,-

~ 

C- - , 
~ " .. H .. 

'" , 



l'kfurc lr;lvlng the l'ubjKt orDot and Scatter 
J)lat,'T:mui , Ihere I' one dlsadvantag~ that ,hould 
~ mrntionl'({, namely t hat lX"Cause one can ICe 

Ihe dI3!,'Tam taking ,hape , on(' i, inclined 10 
('heat, or , hall we say, be blasrd in o ne ', judg
ment , and C:\5t the d Ols Into where one thmlu 
lhe)' should g<~ , A great deal of. self-discipllne 
has t o be t'xl'rclsed, 
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F" , of , J/ ;.ru,p." "",Ao .Ik"""W JuJu -.J II .. 
J ·.~II".. ,'.p.t.p O"W of 1M .","booll_ of 
M'IAI. of 6 19 ItIU (OIl f(lf F ,t I ), 5.10"""", I.~ 
Co • ."cl _,/Io#l af ploll'"1 paullJ ., I., ~df(J of 

Ow doJS ,tOl,.",.J., 

Arlthmellcal Probability Paper 
Prub.1hlh ty Paper IS sImply :\ spc<:ial graph 

rapt r for construc lmg ~I\,(,l', in which the 
wrt,,::al scale for '·Pcrc.' ntagc IIf Tota.] O"""'n 'a
Illms' IS 5trdc ht.-d, at th,' rxtro 'miti('s m a 
p ... rt icular way. Thi s scalt· IS callrd thi' Prob
ahlIJ ly ~alt' ht'causc thl' ~"'I' rcpT'('5c1l1S a 

" . 

populatIOn IIf a large numbo'r of II1dlVldudls fwm 
whIc h OIW can tll 'duCI' tht' odds IIf all obst.' rvallvn 
falling above or below a pMtlcular value, Lt'I 
II bot' l'mplial'lU'd al IInC,' th,1[ II IS not eSSo.' n llJ.1 
t o usc "p,'('\al prubahlil t y p'II~ ' r to do thl .., 
indced ~ \' ha,'c Sl't'n In th~ pn\'IOU" ,,"'ctUIfl th .. 1 
the common Ogwe can be u ..... ·tl 

The prt' fix, . Anth md lcal ' ml 'all!' Ihat th, 
scale for th{' van abl. , IS hll' ·Llr . whlk' wIth l..(*'.Ir 
ithmic Probability Pa po. 'r. Ih, ' !OClik fur Ihl' van"bl., 
is I~Ll rith 'flIc : the prvb'lblilty scale L','IOg tho 
5affi(' as for the aTl thmt't lcal p.tpe r. ObVIOUS]" 
ont' could u* a IOJ;::ant hlfllc 3Calc for Ih, 
" ariable, In th<o COIl'i l nlct lon o f the comm"l1 
OgiH!, If stich a sca.le uffl·ro.'<I ... c1carH plCtu n ' vf 
the data , 

Most OgIV1!S MC S-shapcd c urVI''', and bt'Cvnw 
diffic ult t v read at the ex tremeS. If th\· <;ca!\. I'" 
ex paOlkd o ver thC'sc S('('tl!!IIS, th(' reada bIlity ti l 
tht' graph is ItIcreascd, bu t thiS dtJCs not nlt'an 
that the r.'lIabillt y of t h(' data I' increaSed . I n 
exactly the l\:lmc way. msp('CtIllf,:' the po-oJ!IVII 
of an amnl('t('r Jkllnter wit h a p'lwcrful magrllfYIn,t.: 
lens d()('s no t IIIcn.'a.5tc' thl' pn'(;I"IUn o f a currl'lIt 
meaSUrt' ffiI'n t , bo.'CauSl' lilt' callilr.llloll rna}' n<>, 
bo. ' r,'lIabl\', 'n ils ITII'an" t h.!. t wllt'll O~I\,"S ,If, 

plotted lIll pr"babihtv pa l',, ' r. IInl' must 1>
(' xtrrmrlv ca utions :thullt makrn/o:: u ..... · uf t.'xt r ... 
polall'Cl mfurmat lon al Ih., I'XifllneS of prub 
abIlity !o('alt~, 50:\\' , uU lsld.· ttw r,IOf.(e .,f 5"~ til 
Q5°., 

AI th iS stagl' II l'i con\'('lIIt 'i11 10 I' mph:c.u." 
tht' COTrI'Ct mt Ihod of p l ()tl IO~ d.ll:& un pr. jI.Mblh t , 
p .. 1.plI.' r. S,IlCt' Ih,' CUT\'(' 1~ re,IJlv .Ill 0";1\,,', Ih., 
POlllls cvrft 'S Il<lOdlll~ to n l!1lu],\{Jv,· ,k:rtJul" '" 
data IIlIISt bot: p lotl"t\ at till' bI'Jund,lr,,'" Ilf tilt 
li istOf;'ram J.:rou p .... a ..... hv 'A'lI In FIg .. ' ,.lId n,,1 .11 
tht, c.'lur .. 1 ,·.Ihle ... 'If thl J,'Tllul>S WhICh , by th, 
wa\'. I" ;1 ('om m')IJ ,'rror, ~JIlrt.' thll.,r\· IS ntl 7 .• : r .. 
or 'tOO~~ 1111 Iht, prnbabihtv $Cal ... . d.ll,I fv r Ih.,.-" 
point s mU~1 llt'cl's''''Inly bf' " mlt t('d . 

If t)14' I'r" tt"d fWJIIltS LIJI ('xaCllv tin ,I strai~hl 
IIIit.' . th. , d :\I.1 IS normally ,illotrl hult-d . bo. 'cauSo· 
the p ro b.1.hiht v '\('ail' ha., bo' t'n sl")('('Iall v ~ trt'lchl'd 
t o ma ke Ih l'" '>0 l\allirally 'Jl1I' 11("" nut ,'I( I'M'(;1 
t'l.:perimt'lllal l>OIIlIS t., fit a ~tr'llt:ht JIllt' pt 'rf. 'CtJy 
but tht· IlImlt'c! ('xtelll of d"\'I;II\OIl allvwa hl, 
may fl ll t bo· appn'Cl ;'1tHt , and onl' shtlllid h,I\', 
at least tWI'nly poInts to plot Ilo"fun' tlra.wlIl;.;' 
a ny serillus cunclu"lon'l a l'MIllt normality, 

ThIs i~ d('a rly t1,'lIlon"tra"'t.1 III Fig, 5, which 
shows data plotted on probab:.bIY paf'l ' r. fr .. m 
rectangular and triangular pupulallUlls, tot , .... , 
IX'Ople wlluld ft'd justl fiffi 111 dr.lwlIlg a stra l,t.:hl 
hnl' Ihrough th, ' pOin t ... S"'\'n h}' I·uht'r "f Ih. 
S ct' ll Hl'iIW,rrams and might, Ih"rt:furf'. bot' I,d 
CTTOIlI'OUl'I ), 10 b, 'ht' \'(" t lMt both populatIOn.; 
WI' ft' norma ll\' dl.;lrJbutt·d 
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''' ''''J.:''/U' 1'"" .. 1 (> ,.1'''/" (,, .... 
,· ,pr •. l'" .' . • h· ... ,,/ I" ., 11 1/, ." .•. ",,,,. "I .I",,, "" ' '''~. l " ," .,,' .... ~· .. I, .. 

, ~, ." ' ''( ,." ,,,,,.11 "'1'''''"' ' /"'''' I' ''f''''' ' .,-J,n. ;f ~' 1" I ~" ".r m ",/,,/.1, 

" Ill!' (1.lt.1 fnt III (,.I! ... ~'':1II'" I f> ... how tilt' 
· un'o~ IIf till' .·"fr.·m .t"' ... . .... Iltch I ... d .·.lrt\' 
. " nfirnwtl wlIh J" (·1'11 ....... , th .tt III prarll~' " II b, 

,lin!>.I " I, Iu ha"" a l 1,·:,Q IWI'OI \, p.\lnt .. w h"11 
t , "'11111-: f" r ""rmalll\' E\"t~ 1I 11 ... 0. th. , r. ·r<>mIlWII 
.1 • .1 att lt lhk ".~ . ,.d" pt NI. \\Iwn an :IPJ"'ro."IIl1.t1 
• h' ... lr.111o:1I 1 hn. 1 .... ,hl.IIII' d . I .. I h .• 1 ... urh 1\.11 .• 
.. ,.IJ ;tr . .... fro m . 1 " onn .• 1 P"jll1 l.I1I"l1 . ;11111 n,,1 

I h.1I It rill," 
TIll' .·xarn plt .... hll ..... n 111.1\' 110· "oll~Id , · r. ·d r.tlh. r 

w)oI, d ,·vLltion .. frpm . 1 n"rlllal P"PIlJ.llion . ,111'\ 
111,1 • .• 1. ' Ih,· " nll l ,·tI ,, :"<;111"11\' .,f p ro ,luh.hl\ 
P''I '' r I ... htff't.'nl •. IIo' bdw""n 1\'!'ottlhUIi"'h 
"hi II n ' lal i"," y f,'w P"lIlh art' :tv.lI!ahl,· . O Ut' 
j"a l ll n ' w" rth nolln /{ l!i t ill' r,.j:llIv, ' lv hl"h 
"ruh.lhllily ,,1 Ih, ' flr-t rUIII! fll r Ih, ' r"ct:U1/{ u!" r 
d • .;tr ,lml ll,n cump., ro ·d with thf' IlH'r. · ,,"rmal 
In.m" u].l r "",' , f.,r ,·,,,ampl,·. I" :,)Pn fll r II ... 
" 1.t, lIl~ul. l r .. 1/.:'.UI1 .. t J . I " ~ for till' tnan),(ular 
n u" r, \'I'al<; Ihal Ih, ' f"rm" r I)<unl'" art' CUIII I .. " 
in .ln a to. t .iI1/o:ul.l r t\'l.lo · of dl <; lnllU ll''' I b, ·c:tu ... · 
' IUlt,· .1 h." I. pr~ ' i'''rt ll''' III ttl<' n ·.,ult:. .Ife "11-
'''IIIIIo'n'l\ fll r lilillt .1 ... mall 111 \'.1<;11111 in", ti lt' 
"oI~c uf lilt' d.l la 

I Ilj.!rouped Uata 
'I h,' P'l jlUI.'ftl\ " f prIlL.tl ull t }' 11.11. '( I .. tlu,' 

.11 Il U .. m.,lI 1l"·""IH ' ·. t., th .. t · . I~ · wII" ... llIc!. 
r,m.!""1 Jnlln ' II I1' ,II " h ..... ·t\·.I II • .os 0.:,111 1)0 ' h.l "ultod 
.,lIhIlUj,(h tho ,"111111./11 (:.,.::''''. C,III h.' II ... 01 ill 

~· x.l1 · t!\ th.· ... Llll. · .... . IV (Th h kl111y,lni".· 111 .1\ 
!'oWt· a 11,1 "I 111111' ;iI1.! la buur wilt II .. uppllt' ., "f 
Ih.· sp"n,II gor' lph paptr an; I\ot a\·,\IIah",.) 

1.<'1 u" '·"""101, r th,' '.I~· "f (,ur Ilr .. 1 (' ;\,11111'1" 
Ih, h. ,"'If .. "f 111.11 III I ~ ' hlt ,, 1 ",Iil .. Ult- nIl 
1I 1"1.~r. 1Il1 .. { hJ.:" I h.l .. :UI,II\ ... Ii Ihl' n ... ulh. ,.r· 
{',II 1Il,Il\·ltlU.t! .. h .... r\'.tll<lll ... . 1Ilt! tl ... tju('!'otiull 
.... "h,-,h, ·r.1 ... Hllp!,' {,f .. av 1.11 IIU I,Vlt lu.lh c.,\l 1I1 
I'r""ld, ' Ih. · .... L1n. · IlIf,>rnl.lI HlII . Ouvill us ly 1101 
but .1 f,tlr Id,.1 II f til<' d.:.lnhulivfl (;.111 bo o «bt a Hlt'd 
If. "r! ,tlfI .\ ..... II01l'tllll\ ... att· lU.;IIi ... tI 

Ttlt' fir .. , :I~"l1mpl i"l1 I II 1'1( ' lI!ad, ' IS Ihal ",Ith 
,,1ll-\·f\,. ,U>t" lI ... s the SoIme Wt·,,,,"!. In ot ht' r 
w"rds Ihat "a(:1! of tht' 10' 11 (lb~ r\· ... tions r.' prt·
... ·l1t~ .,h,ml Ih,' !o':llnt· lI\Unlx'ror tn. 'n III th,' p" f, 'llf 
PUPU!.III')O H1 (ITO. Thi .. mo..an" th.u "arh III 
d,,',dual "h"'n'dtL" n in the ...unpl,· 11> oI.S."Ulm'tilt! 
f" pr, .... ·111 tl l. 9 nlt'n or t o". uf th, ' lut .,1 fIl. · .. 
HI tt ... l\, lft' llt p" pu lali on. .. , 



nw !>I'(:l>nd .I .. :.u rnl ,l tVH h th at ":u_h s,l mplo: 
ItIJ lvu lu,11 IS l}1m,d " f (h.· 10°. of t ill" p.ln· n! 
pupul.lliun it tS ., .... um. -d to f. 'prt' ... .-n l , Ihal IS, 
,hal 1114' majl/fit)' vf tIL t- til 1 heIghts of mt-It 
t'MI be- ronsld,·n ·tI III hi, clush'r('d round th,' 
-...1m pl..: \ .du. ' 

\ tlu rd <Ls .. umpt lon l lhal , fr"lII prt' I,OU" 
' 11,,-=rJl' n fc " r uther cj,n 'i ld.' ra tIVlb, th.· d.l t a can 
t. · c xpeo' tt-d to D' normally (il .. t nbllh'J) I" 
~·.u u.lblt . but nut ":.lit·nt lal . :1'; II 111,':'11 .. t h ai 
IISIU/<: p roba bthl }' p.a.p,· r . Ih(' h . .. 1 .. tra lKht 1m" 
, -;'Ill h,. tl r .. ..... n Ihrough lilt' 1)(JlIlh . a lld .. u allow .. 
{,urly :.Lnall sampl.,:. 10 b ... u~ .. J. 

rh. · So. ·omd as. .. uml't wn IS Ihr k<,y Ir1 II", 
1II.·th".! (.f plo tt lilt{, b..'i.:. IUS(· It nwans Iha t If th, ' 
• .. ampl,- llu h vid u.d .. ltTl' arrangt'd In aSC"nd Uljl( 
"rol. r uf m.lJo.!lIl1ud.-.• 'OILit HI lurll ('orrf'spond .. 
w Ihl,' rm';1II \"a lu.· of .. ur.·t' .... I\·.· gruups of p"puloi 
tll lll . I n tJ lher word :.. ,·.Ieh 1t,lI l1pl t' m li ll-u lua l 
I~ .t .... uln.·d to f.d l 1l'·.Ir t il'" (''' I" rl' Hf t h.· ~rnu l' 
,uul tllt ·r.fur. · III Ihl' "\(:ultpk . h (~' I1 . hoi" 5d 

.. 

" f Ih, P" I'Ui.111tl1l bdu w H In tin,' bound ar\' of 
I I ~ ~ruup .. !lul 'i ~~ tlf Ilw p<Jpul a tlvn .Ibo ,\·\· II 
I .. l ilt' ulh. r D,uIHi,. rr Ilf I t1+' 1-,'TIlUp I n .11' 
I'ro.ldltrlJ.:' lit. Ir .... , .. .11111'1.- Iml!l, dua l 111t'1i. 5~. 
.. f 111<' 1,,1..1 ]Mr"11 1 p" pu t.I( lun wuu ld bt· , '1\ 

,,,"nt. r.d , ,I lid .11 r.·.uhlllg' th \' $o: ·cond . 15~. 

""11101 lL.I\' /), .• II J!.I"~ ·II. 111..1.1,. lip uf th .. fir .. t 
C'''II[l ( III" .. ) pili:' h, l lf .. f Ih.· lit· \(1 ,,'TuUP ("i v ,,1. 
.111.1 ",,"Jl nil '" rur " '11 1111 lL\'1(1 11:11 ... In t h,· ... ull l' l. ·. 
Ih.·)' :.IItJUld tr.- pl .. tt, ·" " II th,· ()~I\' \'. vr on 
pruooh tltt)' p" p.r r , •• 1 Ih.· fuJlu wUlg' p,.-rCl·nt.lgt:s 
"f lul,tI " b:,o·n '.l l ion" 

5. T5. 25. J5. .. t;_ 55. l!5. 75. X5. Q5 ~~ . 

Ill//:,-r\l.·ml, If Ih,·r. · <lr,. " "h-.en·a l lfllll> In;j ..ampl. -. 
tt1l'Y ... hout!\ hi· "I~" .I .It 100 n ·~ and l ilt' II r ... , 
" tl8l' r \' oi t wll shou ld ' K'('u r a l 100 I II ~ •. E X.l lIlpl,· 
"'U I}~' tllt' h"I~hh vf " 'n m,·n . I .lk .. n .1 1 r ;l llrlum. 
.... ·' ·n · as l'> h()wn III T:thJt· 11. a nd thai II W .I" knu ..,>'11 
t iLat a ' normal rl lil rruutllm (" I'ulol ho.. "' IIo ,{" f l'd 
Ill<' prop"rllQIl .. f Im'n wll h h,"gh l:' h.-Iwel 'lI 

I" In arkl t'1 In , .. n~I Uln .... L 

II. ~hh .. I 1.·0 "'. n r .. k rtl 
.. , r lu,t\ .. m an., ,,1;0 .... 1 "' 
..... "nd""e ""I ~ r 

l'lot un 1'",I ... h,I,(> ..... .00: 
il l llll' lullu ... ·"';.: ""r 

o:n l .. ltc~ 

I h.· rl" mh~ :lr.' ... h" wn ])tnll"rl "11 prvhilb 1.1\ 
1"' 1" r lit hI-! 10 , and fn ,m I tlt' ho ... , .; tfoi iJ.:'nl IIIit' . 
\110 . 1t:1\'. ,· 

." 

~ _ ~ L' 

Pr up.,r l lUll of lilt' '' h.l llllJ.:' Ie, Ig'ltl ~ I. · ,~ 

Ihall (>]111 

Pruport ll)n of 1Il1'1l h, l l·,nK 1'II' Il:hll' I, '"s 
than ('.S In 

I~rvpllrt l"n of n .... 1l 1111.\'111", tlt'l/o:hh b.. 1 ......... 11 
61in;Uldh5U1 ~ r. 

~ . 
~ 

; : 
~ .• f-t1++++-I4-t+l+++t-t-H 

·.P1~~p~U~~"j;J~Mj;J~M~~'~~'~'±!" 
"I""'('ft) 

"' ~ /.I "1('" p/" Ik d ., " / ·. " I,aL,/.h /,,,,~. , ,./ .. 
• .... 11 ''' '''1'1; "r ,~ .. ".J .. ,d ... " . .;,.~" .. It, '" , .. AI, .. 
.. , ..... 11,_ I'''''' I., 1'",. .. 1 .. ', .... rof "1', ""Ii." "I 

"'r" , AolI"'" , .. / " . " , .... ,/ I 

T he :\ u rmal lJi .. lrihulion 
,,", much has b" "n ... !III .11>/,11 1 Il~lmK f"f 

ll'!fm n lily. and wl\( I h, ' r or lI .. t 1111111' 1(111<11 ..... i! 
be t Xprt"h -d 10 foil ...... a normal liL:.tr ,ooll"n 
that .t "ho rt dl'-l.·USSlun I,f Ih. pruIN·rtl>' ... 
" pprvlJn ... l ~ a l t h iS .. tag,·. 

:\ ,. nk'n t l1 Olll'd · pr.·\·luu<;l ... . t he S.,rmal 1)1 " 
IrtbUllvll IS a (/mc" p llon " f .In II.L .... d p"pU!.,t l1111 
v f Inc.!n-Iduab. from Ih,' pl.llnl \,f v.< ... If lII ,uil. 
nl.l t lloil an .l lylo '''. It I" b.L ... ·11 "n lilt' a"~lIntl' ! L<'1I 
tha I d,' \' la l lvns vf 11ll!; \"Id u ;, I .. . f rolll Ih.- 111, '. 111 
\'a li l" , u b.·y I hr.'" laws 

( I) T Ill' prub.J. bdl l \· "f SIII.l 11 tI ' ·\!.lt l"' !'> fr"l11 
t h.· ltI ... a n voi lu, IS 15" .,10 r titall Ih,' 
pr" h" blhtr tlf I.lr~l· rl. ·vI ,llum, 

(2) Thl' proh.tb,hlr vi" a (t (( .\111 d. \'101 11<>11 
ahu,',' t hl' nl t'an , ·. lIu.· ,:' • <jll.tl t .1 Ih. 
prob:tl>l lL l\' of ~I '·\.Iu.u ' \" "' J! WII l)rlll" 
Ih,' Illl'.tJI ' -a im' 

IJ) i'h(' I','" hah llll-Y " f a ' hll,!!" " CII· VI.il hUl 

, .. \·, ·r)' "llIaJl mrl' ·"I L 
If w,· Irn.lJ.:tI1l· .1 ' :Snfnlal . HI ... to~r,611 I. t h,' fu ~ t 
1.11'0' nll' ,Ul" that Ihe ("(·nlra! I' t llar~ wnd Itl p,·.11. 
!\I'ar Ill,. mran . th.· :,o .. ·olld law 1Il,'an" Ih.1I Ih' 
hl"OKr ... m IS ll), lII'1 n ll't rt("al •• hom! t il.· m. an _ anti 
Ih. t h ird . Ih:u Ih., t' (Jhllllll ~ va l1l :.h hu rly qUI! kh 
a .. rill' lirs t .IIIC' · f rom t iLl' 11lt'3n in(' fo ..... ... If ".,',' 



n"w I mag"l~ [hot- W1dth of lho' hlslugnun 1," lIars 
til ht· mw {'xln'Old.., ,mall , and COJ\5ot~ u("n tl}' 
It I<" lIulnbt-r of p,Uars f>lIln'Jnt."I), largf' , Ihe IUpl' 
uf th .. p'1I .1N would full ow a bt II-shapo-d cu rVt·. 
a .. s ho" '11 m Fig, 7. Th~ m<tthematical L'\w of this 
nuw has bt-('n dt"duccd from thl' pO~tUl.lt l<lI1!> 

<th""'t·. and a knu"'I~l! IIf Ihl~ allow", a gTt'at 
<iI·at ttl D' prcdirtt"d aooul Ihe probabllllv of .w 
IIIdl\' ldual fatllll,l! bt·IW, .. ," SlleCltlcd boundantS . 
I f' . mto lJ1y SJX'Clht'd Histoj(r.lm group 

On., of th., most ,"lpunan! deduc Clon .. 15 Ih. 1 
two parall'h'If'T" .tn· sufficlrnl 10 dcfll\t' <Uld 
d ..... rlD· Ih.· dl~tnhllllCm . and bUlh paralllt'tt'oo 
('an ~ calcu~\ll'd without rinwllll{ th.· d)~ , 

tn OOuon. o r COI1\Trsl'lv . u btaull'd dlll'clly from 
the HISI~l or OgIVt'. wllhoUI l akul . .ttltm 
nit '\t . potnnn"lt' rs arf' Ihf' ~It-~I .ifil l Ih • 

..... t,u\(I. ' rli 1)' ·Vlatt.,,, ' 
l~" 'au~ I~ dl.'llntml ltlll '" ,."mmt· trw ... l th.' 

)11'a.J1 ... . .cn·sp .. n.b I., Ih,' I .. ·.k d th. I.Jf' II 1Ioh.j.)t'O 
• un', rtw :-tlalld,lrd 0"\',,,11"0 15 lakt'll to bt, 
Ih, ' f\ lstaIlCf' from tht' M .. an 10 Ih t" pCJIII I of 
llitit-ctwn o f Iho: ( urvt' , ~howll .1<; S l ~'nla In FIt( 7 . 
• 1111 bolh Ih(,'k' pOIllI~ dr,' t'"sr to !.t·r UII Iht· 
111~t lJ~ram 

\S f.lr a~ Ih.· 0KI\'" I~ . UIlC' Tllo'd , It h3!> b..'I;'n 
,.uculatt'll that , fur a S urmal UIl'>ITlbullOlI , J4 ~~. 
"t Itl(' t ll i al population can ~ (,,,Pt'ctl'(l 1 .. ' lwt.'t'1l 
tht , mean and tht' ! I.mdard d""I"tllln ~1U1 , by 
!»ymmctrv , 50·0 uf the popu lau on t' lIl s l ~ I· ... CO 
~1I.1. "I thr Il1ran ThiS mt'.lns that th., standard 
d""",ltlOll can bt, found by I " kln)! th" d.dkft' lIu· 
I II a~I!>-.;t c .... rr .. "powJ.mg to on.hn .• Io ·;;; uf y,." 
a lld I Oj l'I". (,14 ,z" . from tht' nlt'~Jl), or unllll~I .. ~ 
'it)~:' and ~4 2~ it' 5ho ..... n in Fig. 7 

Tht' SI"nd" rd /).' \1atlOli IS u&t"d a,. a 'il rd:.tld. 
tur SPt'Cl fylOI{ Ihe dl!tributiun of mdlndu,lh III ,[ 
lI11fl1l,,1 pOpU b .110 1l . and l a bltll art' puhll,Jl''i1 
KI \' lnK IJ II ' pn,})( .rlJut16 of populatlun " u ruulI l(' r" j! 
to , .... , "n l ilt' m.'an ilnd "VillUS d,'\' ,,,lIlm) ,' , 
vro·! ... scd as friK tlon ,. o r IIIUltlpJl ':5 o f a !>tdlld.ml 
d " '1,lIh!f1 Tablr III I ~ a simph6, 'd \'t'l'Stun "f I,n. 

TA Rr.~, III 

''for,,.ntaor .. nl l'nlall".pu!&" U" 

l )c., .. " .... n '~",""" I !w-, ... .. , n 0,)1.1, ,, ,10· 
'r" m ~I ":ln ~, .... n ... u, I'." .a • a" I(" •• , 

1"'·"'M,"''' lIOn I 'f', .,. 
I~~I '-'.) '''''' 1" .. 1 

• , ,, /al'l 't" ~ I ., ,. ,. 
• '" "'" I' 7 

'" 4; ., '" , " ,. . '1 II, "., 1 0, 
ror I'.\ :t mph', " nr ('.In .... 'f" Iha t Ih., c hanl·t' uf an 
11101 ' \',<1,, :11 u lbt 'T\'at llln fal ling OUI SI(!t' Ihl' ra nK" 

L - ";",. 

l .l IJ, III appruxlm.lt"iy .. nl ' 11\ I"t'uty { .. .I, .1 
Llk("wl5('. the: od<u oUt' .\)("-11 \' \'o ' n Iha l 0111 
1Ib:.t'(\'atlUn ~'ould 1)0 ' wllh 1ll tht" rfltll{t ..l fa 
(Oot' shuuld 11\' WTV conl"te'n t that tht- ,1.. la " 
tlon n,dly dlslr lbutrtl , bd,l'I't' \'\' lIll1rll1)1: ' " pro'oIlt I 
for dt' \' ltl ll tl'b gr. 'ah' r tit""" J (7.) 

Y, 'rhap'" It'tt' Illust Impurtant IIf al l dt-du. til"" 
mad., hy Ih"on ' tlcal wurkt'h , Cpll('t'rn1l1t-: ~url1l ... 1 
i>lstr.huljvns. IS Ih.1I \\ h ah \ · ... r tltt' (h ~'r.blll hJ II 

of IIld l\'ld u 'l l~ III a pa r!;'nl pvpul.4tlon (r!'da nKul .... r 
Inanj..'U.1ar. doublt' hump. ,d , or all )' otlwr , h' I\" ']' 
Ih .. d , ... t nbutltJl1 "f tIll' nW;tIl !o of raudllm "ampl., 
dra ..... n from Ih,11 puPUJ."II"II , Io'nJ!> Iv h. :-" .. rlll" I , 
pruvIJ.·d , o f ('lIlI r .... ·, II\!' 1M ..... ' jI .. . ~JIII ." I.'III . fI\,lIIh 
~I.lbl,· 

"--- "' ..... 

" • 
M 

-

-

, , , , , , , , , • • • , J V r-
t~~ 

• 

'f r-,., - I-- 1-
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1:~-1il ~=r -.-~--f 
=47 r: c-, 

" '" I • ,~ - , 
I , I !-t-. , • •• " .t I I 

"(·~'o _ ... , 

Fif, 7, II .. ,~.II ... , .... d Prob.J>iWy P"PCf' 0li" . 
0/ • 'N ....... al / >U ,..bMio_,' ,1wtwt"1 ,., ttUI/wJ 
,,1 U(Of""'~ ,Jo, 'II'"I'/IU~" ' M#_ ' ...... 

:, ,.. .. d • • 4 0. .. ,..""", " 

Ill!'o I..", (' .,mm. nl I ~ ,h. ' k, \' ttl (>11.' nr.p"lrtanl 
"1'1'11(" 111011 of I'r"h:.hd ll,· Pa l" r , n.uN:ly I" 
tt " I Iht, !»Idblllt)' uf j>upul.ltlVtl" SUCCt'~~I\' 
baldl' " o f I ..... (·nl)' tl f In' 1ft ' m,dr. s t" f )oilmp" ~ 
sh"uld show r!lugh ly Ih, ' sallW nWil.n and ~fandar<l 
d, \'I;1tlon If Ih(' ptJpulallon IS stab\(, Th l!» i" 
Itw h:bis " f Quail l), CVlllrul, ..... Iwrt' ilata blill } 

'"' 



• 

LO 1M: parent population of obj ('(;t~ m~ans that 
rt'Jt'CIs wIll occu r unlt'~ the drift is arTf'st('d . 
W'lWIl a sample IS o btained with a mean vaJu(' 
d, ·viallng f rom t h .. grand mt'an by a Ctrtain 
amount. one IS Jusllfit'd 111 usm~ Normal Dis
trlbutiun Tabks to cI.mpute t he probability 
that such a deviation could bt· l' xJ>C'ctffi by pun' 
c hance. ;m el act accordlO~ly. NOlief' . however, 
that 11 is n( ,1 a hsotult'ly CSSI 'ntlai to undf>rs tand 
Normal ()l~tnbullons to op('ratf' a Quallty 
("l1 lml s}'skm ; (lfW could conduct a 1000;0 
II1~JlI'(' I "m at Ih.' hI~,"nll\A' lIf p roduction, when 
,hi' pn>CI'ss was li lll ' ra tmg Soi llsfactonly, and 
con~lnlct an 0.:1\," frum Ih(' r('sults. Thi~ could 
Ih('n bt· USt·lI to d,-ruw thf' hmits wlthlll whIch 
~u bst'{lUCnl 5w'lmpl,' lIlul\"Ld uals should fall. 

H"Illr'mbt'r that If one IIlh'ods to use tilt' 
tn",In$ of :.ampl,'s of iiVI' indi vIduals. th(' OgIW 
"lIht I'll.' cOllSlructed from Ih(' means of gTOUpS 
of hvt' indlvidlMls. In sho rt . ut'('idt· on I h~ "'Ib.· 
of .;.ampl!". and commt'nce Wllh I OO·~ inspt'CtlOn . 
TIll '" SImply "wa ns that the ~unplt's are succ,'ssl ve 
~ roups of indIVIdua ls. Calcu la tr the mran of 
"a('h So"lmplt' and plot as a dot dla&ran1 . Wlwn 
the dot dIagram takes on a defuute sh.pc, plot 
the Ogwe. IX'(:ide now how many false al.nns 
COln be tolera ted . say one III ten . and sclt'Ct 
hlll lt values from tht' DKive accordingly In 
the r xamplf' ch05{'n . olle is prrpared to be g'l " CIl 
a b .lse a lann once in h 'n t imn. III otht' r wonl .. 
10°/. of th o.: total pupulatwll Will be alloWt,d 10 
fall out:.id c t~ OKi\'e limit li nes 50 that about 
" nce In 1('11 tnllcs an u!>s..·f\·,·d !nt'aIl .... ·, 11 exc,·!·<1 
Ill<' lImits by pu re ('hance. ThiS means that t Ilt' 
Inmt:. must he c ho"{' n ttl allow 5°" of thl' popula. 
t l .. n to occu r brlow Ill(> low,' r limIt , and 5·8 
abu,'c thl' upper hmit . Thu" d ra w l ines on till' 
0J;I\·,· a t 5°. and 95°'. and r. ad off th,· corres
p"ndmg hmlts uf Ih,· vanahl, ', 

rakc l>o.l.mpll 's al r" asCIlhlblc 101\'1'\',&15, and 
H1"t!>"tiga!t' • .,. soon as any Saml)le mean e xc('('th 
., thl·r uf ti ll' hUllt s. (If th o.: 5:lm plc m,'an" arc 
plolh'd as a seatlo'r dla&'Tarn '" t imf" . ;and the 
IlIllI t lill , ·!> art· mar~cd on the .scatll'r (\13,.,.,.:\111 . 
I t IS f"asy to S('f' Wh"ll tht're I ~ a drift in thl' p'w. 
•• ," "'udl WIll ev~ntually call ...... · fC'j, 'Ct .. ) 

T I\ls dl'mt'ntary s)'~t('m of Quality Control 
b the' basis of Ihr morl' rt'ftnt'd mcthOlls. which 
,\r,' (II s 'gm"<i to t'Conomll.e in labour b\' t akllll{ 
,,,I\,an l:l/;::l' Il f oth"r th" .... rdica l deduct;un" and 
prO/I'" rt ll'S asSUC la t~d ..... lth :-Oonnal Dlst n buuIIll'o 

Cood1l8ioofl 
Thl' aut hor hop.!> th at till' rcadt·r ..... 111 rl/;::fl' \ ' 

Ihat till' firsl <':0 111 hlSI,Hl IS t ha t a g r. 'a t d"al of 
II~ ful work call 1)0 ' d U11t' graphica lly . ..... ith 
1I1stOl{r ams . . Ot.:1\es .\IId ~cattt-r Oia&'Tam ... 

without any t ht'Ol"etlcal kno"lcdf,:l' of ?<\orm.ol l 
IJistnbutlOns. and the 11 k ... TIlls 15 Importclnt 
bf'ca\lSl' It t'ncullragls t h, ' uso ' o f t'ffiLlI't1 t 5t a t lst Ical 
mlthods amonlit th(N· who might be put uti b\' 
a more t!lron 'llcal ::approac h . and p rovl{le!> .\ 
,l(o(;d bac kground for th,· al'prt 'CiatlUn (If thl 
mon ' advallc,'d tdl' <lS, Intf' 1 ml, Till' d'llI)(1 r IIf 
a IImlled ttwun.·tlcal km,wl"dgl' lit's III thl' h 'm~ 
taU/III to uso ' apparen tlv "Imple hJoUls. whIch havl 
h.:{'n de\'('lop. d from \ 'l·rv :lI lv;anCt.'d t~ ·o". 
lX-Ca.USO· then they art" Imp.rit· .. !ly und('rstuuti . 
and t'rronf'QUS conciusltJn, IIld)' be dra ..... n from 
t hI' r('sults 

Prob..'\blhty Paper 15 dn,,,,tl\' concerned With 
NonnaJ D.stnbutlons and thiS Imphl's th ... t SOITM' 
knowlf'd~ of the theory of Iht·S!.' dlSmbl.ltlOfl!
IS destrablt· for its COrTt'(: t tl5t,'. (j{ Ilcr.lllv cho· 
u ..... · of II Will be justl lif't/ only ..... h('n sornt: appllc:I 
tlOIl of the propertits of no nn al d istnbutlUn!> IS 
sought . for exampk, whtn u,St.·d as a [ .. bour· 
savrn~ do!vice to avoid calculations. and ("Conu
mIlk rn Size of sample. wht'n the d ... la. III kno ..... " 
to be normally dlswhuted. Or' ag;.un, whl'n 
t{'''tl ng the s ta b ility of populatiOns. makm/{ u.,.· 
of the " xJX"Cted num lal d , ... tnbutJ(m of sampl. 
mt'alls 

Tht' actual testlllg of data for normahl\' 
should be regarded cautlouslv, ami not 'It.nou!>h" 
attemptcd With le!-oS than t ..... enty pUlllti$. pro·fC' r 
ably mo re. One should also haw ,I c li' aT Id,'; \ 
whethN a test for normah,,· I!> lustlf1('d. J' ur 
example. in the probl('m uf provldlllj.! SUlt~ 
for men of vanous IWIghts, It 15 abs.ulutt' nun
sense t o makf' dabordlt· It'st .. and \·xh 'nslv.· 
pro·d lctions cvncerlllng th,' normality of tho 
ht'ights. m o rder to aVOid ..... astl' of matenal:.. 
wh" n the self'Clioll IS ult lmatf'lv mtlUf'IIct"d b,· 
ptrsonaJ prefrrences m \ ulouT"'. dl'SlKllS an;1 
cuts . An Ogive analvs1.!~ ..... uuld bo· ade<}uat. 
to f.,1'(·t th t' propunlons approxl mat,·ly right . 

Llk,· ..... :s,.'. as th(' author knows to hIS COKe 

It l!o adVisable to cht'c k till' da':~ f'lr ~tahlht\' 
Itf paf"lIt populalloll Ik:furo.: attemptlll): .\ I1~ 
St'TIOUS cu rve fittinl{ . 

Thc fmal conclUSion IIra .... ·II . IS Ih.\1 Proh"' !>III!'" 
Pa llol' r I" rather an m So·nsltl\',· tuul for lh-.cnmlllai 
109 l!t· t ..... ('{n d lstnbutlons. :lIld a 1,lrgl' numbo. r uf 
»I11Il1!> a rl' r~·qu i n·d bo.; fur. · JlTtJllOUlll' lIlg judI>: 
Ilwnt on tilt' prob,lbll' Pan nl pllJlU latlOn . 

Ackno""ledgmeoIA 
'nw a uthu r .... ·Ish,·~ tn (·-.:pr. ", IllS Ihank ... I .. 

tht' Chwf Sci~ ' nt ist fl f th.· ~hlll" try of Supph 
for pl. · rrni~llm to publish clll~ "rllc1,'. ann I "~ 
th o5(' fr il'nds and colt('aglh· ... w hn fir!!t ;nt rOOuf.·t! 
t ill' ..... rite r t o this m O'i t fasc:tnallllg and u..<dll l 
su bjt·ct. 

, , , , 
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