
tDlSATION OF SYI~IBOLS ll'I 1~:L.~T 
AWD BIOMj·;TRICS 

· Proposals by Pro!.Dr. _:Q~._ya11 Dantzig. 

This doct1r11ent contains .the draft proposals co11sidered by the 
Netherlands Co1n111i ttee :for the Standardisation of Statistic 

Nomenclat, .. 13·•e and Symbols Standardisation Con11ni tte 1~o.73 of the 
• 

· •aHoof·dcoinmissie voor de l\formalisatie in lfederland'1
, tho Nether,:,, 

la s Sta.11dardisation Institute • 
They have been prepared by consideration 

proposals submitted in the first insta1:1oe by 

Dant zig, the chairman of th~ com..11i ttee. 

and a.Jnend~··ment of 
..., ,, 

Pro:f.Dr. D. van 

It 
cases 

is reco111r11ended that these proposals be ~dor.)ted in all 

except in those where 
a a strongly esteblished tradition exists 

2 · own use of -e.g •. tha well 
b .,no co11.fusioll. is to be e ·. ected • 

• 

·• ana 

• 

§ 1. In order to. obt:J.in a practieally. useful and logically con:••· 

sistent 11otation for mathematical statistics and. biometry, it is 
... •' 

desirable~ to distinguish betwaen the fallowing t · ea of quanti, .... , 
ties 1 : . 

§.~~~.~~~9,~;\,,.9.,lt~A~~ ~~.~~.&.. viz. qtlanti ties whicl1. are either given 
' . 

' 

or prescribed or· other,1vise pred·etermined or observed, or comput•11 

' 

ed from given and observed quantities by means.of a detc;rmined 

computation-s·cheme, not depe 
~unctions.· 

"' J.. 

• 

• 
upon un own paraiueters or 

• 

Notation: Latin letters., prefer·ably printed in it ics •. 
' 

b Stochastic . uant t.ies· .. which are subjeet to· some specified 
.. ·.· tho-q.gh of'ten partially or complctaly u11kno,:N'n distribution fiJ,nc-t•, 

' 

ion. They can be corisidered as varic3.bles 011 a probabili tyfield 
. 

according to A. Kolmogoro£f''s definition ,·which serves as a 
. . 

the 

. ~ . ' . .... . 

~unction ox all- stochastic quantities together. is spaci:t·ied; this 
. ' ' 

. ' . . . 

is e.g. the case if the separate distribution•,•funotions af all 
. J . • . 

. . 

· ·. 1. The ter nol.ogical differences, necessary if instead of q_ua11. __ .. 

. :P.l.1.01.tly. · .· .. so the g_uestion, whether· the term i: statisticalt1 applied 
· .. t? "predetermined quantities. is an adequate one, is l.ett out of :eon:,: 

sicteration at present •. · .· ... · . . ·. · 



stoch~st c quan:it ~s 
quc:1tities ar~ kno1; .. 1n to b~ i1:.dep~11dant. 

Notation: und~rli11c..d Lnti11 letters ·. or Latin l~tters provided 
':k(J ••• n1t111t· 1fNil Flliil!Ot:nr:11:tAi!tJIII' i.Jtl.il.lL.v~-- \ I, 

Exam": 1 ~ s : 
a1:n,111·1 t1l1r_1,141•••· ltu.,,,1·:u,a11: 1:n "' 

with somic. other distinguishing mark•. 

X1 , • • • t ?.;n; ~, 
( b~lanGi1:.;~ to a 

s, Gtc. To thci o a is ica .... 
: ..;v ·.··~ v~ sy· ·st· ;.:.m oi ob Bcrv ati ons 

. ~-, ..... loo., 1,. ... - 4 ,._,. 

q_ua11ti ties 
-correspond 

· 011 tht;,; b~is~ of dc:fi.t:i te matl1dm:.,.tical model· stochastic 

qua.r1ti ti~s ( varit1ble over the: s~t of e.J:± syot~ms of 

observations • 

Remark 1 In most Fr~nch ~1~ saveral oth~r publications stochas. 
Hit IN Lit '*11.$1(] \II :11111 Ill b •nr r:,_ 

tic qunnti ties .. · ''v·ariables aleatoircis'' ar0 danot~d 

by L~tin ca~itals. Th~ use of tha sames. bol without 
and ,vi tl·1 underli1.ing i"or a statistic quantity and th~ 

corres1:>onding stochtlStic qua11ti ty, however,, has a cer-• 
t:1in adv.:"-"'..11tage in avoiding duplication of f'ormulae 

cf § 2 • 

Rcm:Jnrk 2 Tho distinctiOll sora~tim~s mad\i, bvtw~an ltestimatest) 
., 'R/ 111\iq llt&Ohl IF 51'._l(t WP! i1,@J 

computed from a given 

riable over the set of 

param~ter is expressed 

the latter ones, 

sample and •·~stimators'' va
all samples of" a11 u1:k11own 

in our sys.J0t.:m by u11darli11i11g 
2 . . 

· 0 stim:1tor • 

Itemark, 3 When there is no confusion likely to arise tha ilt1der.,·· 
.. , II bit/fl; '.lliF I;:,., tit I I 111 

linin5 of stochastic qua11ti ties may be omi t·t~d. 

nown ones d.etermi~1ing the 
statistical model. 

Gr~ek small letters. 
~~xamnles: 

117.t ";;,,. I . ltlltt dh Ii • a,, .. J :,tu iiil • :J q- ' : . 1 , .. etc. 

R8mark 1 .· 
W_WWili hi!L&dldllll.iMl;:;nllt J ruH 

• 

ThG l~tters p and q =-·: 1 .. p for tl1~ probabili ti0s of 
an alternative, accepted by tradition, should h~re be 
considared as ''honorary Greek'' letters. 

Known para111eters should strictly spaalcing b~ de11otad 
by Latin letters •. cf. a • If e.g. the mean and the 
standard deviation are given, the:y ou . t to be denoted, 
howevar, by letters diff~rent from m a11.d s, which· denote 

1.f lfCI 11••■ tJ11 I IJ. I lfJIJiC: ii!! ft41MIF■• 

differa11t quantities , c:f. 3 .• 
g 

a The statistic m·ar of a statisti· al o st hasti t·t o · ·"' . · . .. ·. . · · . · · · c ... · r a . · . o o . · ·· •. ·· · · c q uan 1. y . . . 
• 

' 



'""" 3 

Notation: 
.Ii l!llllM:Jli blll"Hllrtt'.IC.lldflilit Iii.I. &!Y '.fl f Ill 

·. the statistical mann by a curved letter · or some:•-11
' 

tion by a curvdd letter O • 

It is furth\;r propos~d to desi0 nate the . euI11ulative 

2, und.{if it exists -th~ diatri-~ 
by a sma.11 

1 tt e f er, f(x 
. 

The use of' a. curv~d J · for ''the probability of'' would 
. 

make the ordint1ry P free for other purposes. So do 

nbbre:viEJ.tj.o.os lik~ I:1r or Prob. , 

Ex0J-n~:1es: Ord.inar··.· 
. 11 11 - ,11• 11111 ,,.1 rt l-n; · r: $Ti9)Jwf) 1 1 7 

moments: 
.... ¥4,.41 

j J 
~ Dat a 
! ~ t 

·k 
·x dF x 1h a a. 

ifq I TI 
kf X . X dx: 

mk =·~ 'x 
1 .. 1 k 
n,. 2~: X ,,.,..,. 4 'i k •~ . n . ••111n1 

' 
Rem.t'1.rk 1 · 
::it: , tl ._.-■t1111•u ;i:f;f):11,1r,, _., 

As long as only statistical quantities are considered, 
' 

the underlining is dropped: 
fl .·k 1·~ k 

mk =, . . X ;,r, 'n ' . 1ft , xi 
The op~rator cnn be applied to stochastic quantities 
only (3 : 

11 ' 1 . 
m ''" Ii, ·•~1,40 .,., ''"' k n ·, 

k 
xi = .. ·· k 

• 
K 

distribution. 

The suffix 1 for the f?F.9-~AP,~X moment of Remark 2. 
•#f ;'4!! I., FIi ct:• 111 Iii n, tZ order 1 may 

be omitted: 

~ 3 • · It is proposed to denote quunti ties, formed in tho s~1mo way 

by consistent use of the operators ·.. and.· .. · respectively by corres
ponding Gr?C·Jk :1nd La.tir1 l~ttars, e.g. 

2 .l'J .· 2 v ... ,. ~ . X "11 •• . · · X . ·· . ,.::1 
11 2 . . . · 2 . · · .. 2 S = J X bJi[t t X' , ,21 •o _ _ t X • 11:rc m , 

) ..,. •' . .. - ' 

1,11 ti, . ft 11r - . - . n . ' IIUIII I 1 ·. . 

· ther !t is :proposed to denote statistical q,mntities,_used as. 

· Greek letters, by other s bols or by the oorreaponding tin . tt - . e 
rovided with some diati ,iahi .. mnrk, e.g. a prime. · 

Greek'' ones. 
' ' 



.. ,. 4 ,,. 
Iii :· I 4 ;, 

,nJIW 
2 

, t11 f __ _,,,,,,,. n ua . .,,, ~ 

., 
<r-. c vn-

Xi ilhiilt 

Rema"rk: Th~ custom 
:f ,lilt1Jr,JlJt1 I. @I WJ16 Si] JIii JJjjlltl 

l~ttcra to a~r1otc modu.l••pnrruneters and their w1biased 

1 ~ - ~ - .· 2 -
·.,.~ .. - •· V rt ·• •· ~ -•~ i,i ,.,,,, _ · 4011 , · 

- ,j.J.' .. . . . . ..i;.. 

- · ,,. ' -:·· · is, }10~:1,~v~r, n.ppartJntly 11.Jvor followed 0011,,, .. 

sisttJ!ltly. This \470Ulti. appaar to r~quirG tha use of 
for the 

instBud of ,..,· . · - x ,,.,, 
,. 

itsc1lf. Th:i .. , hiJwevcr:- is 11ot done usually. 
Vl0 did 11ot succeed i.t1 findi.11g any ge:oer -- prinoiplo 

d\Jt~rini1·1ing m1iqu~ly th~ USd of corr'3sponding lntin nnd 

',.1 t.;;.; """ . . . ...,,. v ~ . \,; . t;..;. · ~ . . · 

{1.nd tvhich might be follov1od consistently. Wu asa,1.me 

th~ us~ of th0 lvttvr v- ~; variance for n 
n••u' 

that 

t 
som\3; biomctrista may have remove the obj~ctions 1.vhiol1 

f/""'; 

against tho us~ of s•t:~ 

§ 4. Absoluta moments. It is propos,;d to d~notc absolute momunts 
of (not necessarily inte~ al ord~r k, by: 

• , ,r 1k ...... .x 
. I 

Remarks: Th~ suffix k must remi~1in outside the vortioa.l lin<;s, 
. . 

as 

of 
k I·•· 

order 1 

il,il:Utb:t !Iii P 11 a11■nt1 1111:m.11 

1J 11 . 
• The .,__fix 1 for the 

can not b~ omitted. 
$I IIJlfiJl{jJllf11;1 

. 

absolute mome-nt 

Factorial momants. Inst end of the multi t .·. c of notations like 
,) tk . .. I . 

, ' 
proposed, v1hioh sugg~sts th0 relation with factorials and th~ anal.a-· 
with pow\Jrs. 

!k - .x_ 
'ooor·--di ngly th •:::i A . - . ►,. , - -~ 

araproposcd: 
' 

, 
•11 ,'!4, 

m! k ..... 
'§1111£>1' _ -

§6. 

!k 
X Ill 11111 

7 I •Ii ' 

Jk 
X 
1t I IL!_. 

of. 
of. §5 - for the mean:i __ ._-. __ _ 

2 . 

and 

,, '11 •·-

k+1 · • 

the factorial momunta 

k+1 

• 

" 
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5 
6. Reduced moments. It is proposed to use tha terms reduced value 

of a stochastic or statistical variable for its difference from the 
,, 
t 

. mean, _standardised value for the quotient by the standarddeviution, 

a11d normalised value for the standardised reduced value. It is pro,, 

posed to introduce a special notation for the reduced values o Y, 
' 

•·tho other on0s being used far less frequently. Moreover it is.no. 
cessa.ry to distinguish reduction with regard to the ,•·stocho.stic ''true''· 

' 

and to the statistic 1•sample'' mean. • 

Notation: It is proposed to denote reduction with rega1·d t·o the 
, 

' • 

by an arc ·v and to the stochastic msa,21 
• 

s:tatisti .. c mean m 
line·__, above the lotter-: 

' 

by a sinusoidc..... 
\J (",,,,> 

X X m X X - .... - ' • 

k k ' ,_,., 
mk. ... ·x m X . I I •. , I U 1 

k • :q M If a 

Moreover: . ' 

k X 
k 

X 
k 

, 
• 

, which is not statistic, is preferably to be 
av·oided. • 

' 

R·emark:, The :for 
' .,, 

·for the reduced momentst has the disadvantages first 
' ' 

of not admitting the distinc~ion between the two kinds· 
' 

of reduction and , ·second. of not corresponding with a 
. . 

• notation f'or it were to be maintain••· · 
', 

reduced variates. I~ 

~ 

• 
' 

ed, it would be desirable ':first 
. ' 

to restrict it to one 
• 

o:f the two t ..._-es of reduction o y, e.g. to reduction . 
' 

with regard to the stochastic mean; second to denote 
any non.reduced ·variate by.a 

' . 

x•, and its reduced 
' 

• prime. • , 

• 

.. · . 

value by 

. 

lotter "?li:t.A ... ~ a Pr.~m~., ~ ~ g. 
the same letter without.the, 

. 

§ 7. Cillll . ·· proposed to · · the · 
• 

' . ' , 

.. . . . ' 

1 

• • • ' a • ' ' 
' ' 

.• ' ' ' ' - ' ' ' ' 

in the same way_ with regard to the statistic mean. Hence:. 

Further it . . 

' 

oum · ants: · 
. 
, . . 

• 
. 

.. " . 
. 1 .... : 

' . 

. . . . . 

-

' . 
• ,._ . . ·. k . 

, 

. I 
' _,,, ' 

e 
' k . ' ' • 

formed 

th.e sec.o .· .. · .· ... · 
' ' 

• 

' . 



6 --• 

a. Invari,,.11ts. It is proposed to ma.intaih the notation 

:for th0 invariant of order k, and statistic 

for med in the same way: 

k-2 
Remark: The.use of K. 

• • 

k-2 
quantity 

In 

any case it is incorrGot to wri ta a minus---sign before 
.. 

0,3794 au t to be written as 
The use of 

4 .. 
' 

• ry use of the_ · "'"•sign as denoting thG pc;>
2
~.~:t.~-Y.~ 'root •. 

-
' 

. . 

§. 9. Order-statistics and If ~.;, · aro n statis-
• 
' 

tioal e.g~ observed· quantities, the smallest and larga are de-
.. ' 

noted res:pec. ive y, · · e m . accor ·1ng o incrt;;a.S-
• 

q 

o r, the · .· . r-,,-1 e 1.s ere ore x,., · . l .,. , - ...... q 
, .n n-,- _" r 

. --- ' ' . 

o ar the median is 
- . . -

' 
' 

when n+1 is a·m 
' ' ' 

tip le of 4, tho pe1~cr·ir1t,ile s 
• 

' 

' . .. 
x . n+ 1 · 1 oo -. · 4 
It is proposed to.use the Syn\bOl 

• 
' 

parameters, if they are Ul'J,j,que: 
• 

. F ...... 
' . 0' . . 

• •r Q • • 

• • • 
. . . . ' . ' ' . 

n+1 is a 
' . 

· . . · ·st 
th~ 1 

I 

. ' 

• 
. ' 

In parti·c . ar the· distri'btiti,on median•·· .. when it is unique is denoted 
• 

. t ... 
. . ' 

' • 

. 
. 

. . . . 

. 

• 
• 

Remark: The older Greek letter koppa , corresponds with our· 
.IJiJlf■ b;F_P-tiii.- . - . . • . •·· 

4, lip •• - • 
' ; . '• 

· q . · first letter ·o:f quantile • Inste·ad of ) t a.lsq the · ·. · 
• • 

• • 

· letter might bG used. 
.. 

. 

' ' 
• . . . . ~ 1 . 

' . . . . . --

§ 10~ M ·. ti;•dimensional ·dist.ributi·oii.s a ·• other topics, .We hope to .. ·· 
' . . • w 

oorne·· baclr. · u.pcn these 
. . . ~ . . 

sub.jects on another 
. ' . 

. . ' . . -., . 

ocoasion. ·· 
. 
• • • 

' ' . . ' 
' ' 

• 
I • 

. . . 
··- (. . 4 •• 

' • 


