SCAIDARDISATION OF SYMBOLS LN MuTHuL.TIC —

Proposals by ProﬁDr. D. van pantzig. .
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In‘troductor note:
This document contains .the draft proposals considered ’cy the
Netherlands Committee for the atandardisation of Statistical

Nomenclature and Symbols (Standardisation Committe No.73 of the
"Hoofdcommissie voor de Normalisatic in Nederland'™, thc Nether-
lands Standardisation Institute).

They have been prepared by consideration and amend ment of
proposals submitted in the first instance by Prof.Dr. D. van
Dantzig, the chairman of the committec. ' '

It is recommended that thesc proposals be adopted in all
cases except in those where
(a) a strongly esteblished tradition exists
(eege the well known use of 7\._) and
(b) 0 confusz.on is to be exPec‘ted.

»

§ 1. In order to obt2in a practically useful and lot,lcally con-
sistent no*ta‘tlon for mathematical statistics and biometry, it is
desirable, to distinguish between the following types of quarl’cl-
ties (1): _ . . - -
a) satistical gquantities, viz. Quantities which are either given
( or pr:,scrlbt..d Qr othurwzxse predetermlnad) or Oobserved, Or computu-
- ed from given and observed quantities by means -of a determined ’
- computatlonmsgheme, not depa.,ndlng upon unknown parameturs or
functions. . ' | ‘
Notation: Latin letters, preferably printed in italies.
Lxamples: number of observations nsz observed values :x:,; y
seey X sampleumc;an m, Samp}c--varlance s’

- ‘ _ n? _
b) Stochastic c 1hantities; Which are subject to some SPszcified
(though often pml"tlmlly or complectely UI‘IKIIOWH) distridbution funct-
ion. They can be considered as variables on a proba‘bllltyfleld

- (accerdlng, to A. Kolmogoroff! s deflnltlon) , Wwhich Serves as a

,ma'thematlcal model for the totall‘by of all possz.blc results of the

experiments. It is nece ssary that the 31multanecus dlg*brlbutlonw ’

- funct:.on of all stochastlc quan'brtles tagy‘ch»r is 9;9\.,01 fied; 'th:x.s
o ls @* . the case 1:E ‘tha:. separate dls‘trlbutlonwfmc'tlons af a.ll

o (1) The ‘terminological dlfferences nﬂocssary if 11’18'*3*-@@ of quau‘b-

- ities, qualitative marks are cons:z.da..red. will rm't be mentionsd ex~

- plicitly. Also the gquestion, whether the term * ‘statistical® app lied
&0 predetermined quantltles 18 an adequate one sy 18 lei - but ot
- Bideration at present. o R - Lo e

BOnN~ .



mark) .

with some other distinguishing

ceny X5 M, . ¢te. To the statistical guantities

bolonging to a given system ol obscrvations) correspond

che base of definite mathematical model) stochastic
riable over the set of all sye-tems oI

Yo nen

by Iatin cayitels‘ The use¢ of the same symbol without
with un*&rlihinﬂ.for a statistic quantity and thc
has a cer-
dupllcatimn,uf formulae

tain aiV”wtaﬁe in avaxdlnﬁ
(cf § 2).

nemark 2) The dlstlnctlem sonctimes made botwecn Yestimates®
‘ _ given sample) and Yestimators® (va-
riable over the set of all samples) of an unknown

gXpressed in‘eur system by underlining

(e stimate) andwz (¢stimator).

temark 3)When there is no confusion likely to arise the under-
lining af stochastic quantities may be omiticd.

unknown ones determining the

| Model-paramcters, in particular
1 Stl Gml madﬁ%l - .

%Otatlan: preferably Greek small letters.

Remark 1) The lctters p and g m;1 - p for the probabilitics of
an alternative, accepted by tradition, should huru bu _
considered as "“"honorary Greek“ letters.

{nown paramcters should strlctly speaking be den Dtud
by Latln‘letters ( cf. a) 1f ¢.g. the mean and the
standard deviation are given, they ought t

ever, by letters different from :




n by a curved letter (or some~

above the operand), and the expecta-

oTnel finiols or by the Gmrreapan’w
me ﬁistis ulahln

§

referably not be  «%d~5triutly 3paae.f',
as m, is a constant. * |
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| by s, and ﬁlSO

nining uniguel y the use of correspo nd ing 1 at i n and
PrewK lotters whicl ‘ ‘

which
the usc

k must remaln outside the vertical llms,
L X} The suffn: 1 for the bsalutca

moment

Factorial moments. Instcad of the multitude.. c::f notations like
¢ ; wers, the notation X! - is

s xig, etcg for factorial po
: suggests the rels timn.wath factorials
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§ 6. Reduced moments. It is proposed to use the terms reduced value
0T a stochastic or statistical variable for its differcnce from the
‘mean, standardiged value for the quotient by$ the standarddeviation,
‘and normalised value for the standardised redueed valuc. It is pro-
posed to introduce a special notation for the reduced values only,
~the other oncs being used far less fregquently. Morcover it is mA
cessary to distlngulsh reduction with regard to the stochastic (”'truu "y
and to the statistic & sample") mean. -
Notation: It is proposed %O denctc, reduction with regard ‘to the
sftatls'tlc mean m by an are“~and to the stochastic me an
by a sinuscidal 1line”™ above the lctters

-/ ™/
X =x-m X=x-pF
B, =AM (x - m) S K, =% (x -0F
D = lE - for = @ VX /8
Moreover: _ ~ . -
f"' k = 7 (X - m) B, =4 (x -p)

The gquantity mk, whi ch is not sta“tlstlc, is pruferably to be:

av01dud. | _ * @ ,

Rumarl; - The current nata‘tlon, viz j+f e for the Non~re ducL'\,/Lck

- for the reduced moments, has the disadvantages (first)

o not admitting the dlstlnctlﬁn butwucn the two klnds
of reduction and ( second) of not ccrres:pondlng with a.
nota‘clon for reduccd variates. If it were to be main'tain-r
ed, it would be desirable (:f:‘:z.rst) t0 restrict it to one "

- of the two types of reduction only, eee tO reduction ,
._ with ragard $0 the stochastioc meani (sccond) to denote -

any nonmre.duced varlate by a letter with a prime, c.ge _
X, and 1'tS reduced value by the same lct‘tor W:L-thout the‘,.

~§ 7. Cumulants; It is pr0poscd to maintain the current notat:l.on kk o
;ff}r the cumulan’a (Thi cle s sbmlwlnvarlant) of ‘the order k with re gard_
to the stochustic mea,n, and the nota‘blon kk :E'or ‘the quantlty fermed -
;jln ‘hhe: same Way Wlth regard to the stat:.stlc mean. Hencc :

'é GXp X‘b mﬂexyzj(kt/kf
vﬁf exp n = oxp T K v /k!
2 2 o0

Further 1t lS propcsed “bo use the nota‘clonﬁ kd and s for th.e seaond
,‘jcumulan-ts. ‘ ' - Co - .

E -
""""""

o - ‘i = -s--,m é’ 2 ez -w?eug?®
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8 Ba Invariants. It is proposed to malntain the no'ta'tlon Yk 5
for the invariant of order k, and g, _, for the statls'bz.c quantity
T vrmed 1n ‘bhe same way:

B’sz “kk/ﬁk P Byr.p T kk/sk

Remark: The use of K. Pearson's invariants {31 = )’12 and
[52 Yo + 3 remains free, but is not advocated. In
any cage 1t 1is incorrcct $o write a minus-sign b@fore
the value of /51 , if it is meant that Y 4 is negative., ,
Esge /51 = - 00,3794 ought to be written as ?[1 = - VO 3794.
The tse ofyr3, instead of Y, is contrary to thce customa-
ry use of the / ~sign as danoting thé positive root.
§ 9; Ordermstatlstlcs and quantiles. If X4 3 “ioy Xn arc n statis~
B ‘hical (e‘g. obscrved) gquantitics, the smallest and largust are dc-—-
notcd by x( 1) and x( n) respectively, the mth according to incrvas-
ing order by X m) ° ~ As an alternative notation also the symbols
%m/(n-l-‘l)) for these quantltles arc pr0posed. If n+t1 is a multlple

r, the h rwllc is thereforc, Xy - (nl n "‘\/r) = q’(h/r) Im parti—-
cular the medlan 18 x( (n+1)/2) = q( ,5) when n+1 is even, ‘bht.., 1 st

- rd +
a.nd 3 o quan'tile are X( (Il+1)/4) = q 0 25) and .'}C(3(n+1)/4) = q(O:'?S)
when n+1 1is a. mul'blnla, of 4, tho pw*cair.tllus _

_ Tt is prc:posed to use the sym'bol (,3 o) ‘f'}r the correaponding modele-

- parameters, if 'they are unique:
- F(?(c)) =c . _ * _
_ In par'ticular ‘bhe dlstrlbu‘tlon medlan (When it is unlque) n.s denoted
‘ Remark The older Groek letter ¢ (koppa) ; correszzwonds with our

‘q (first letter of quantlle) Instead of'§>,,also the ‘ 
lctter E mlgh'b be used. o - - I

. '§ *to. Mul-!--;.wd.s.mensional dls‘brlbu'tlons a.nd other -goplcg,, W&_ hgpo to 1
. GOmu baclr: upcn ‘the se sub Jects on anotht..r ocoaalon, o -



