STAMDARDISATION OF SYMBOLS 1N MATHLMLTICAL STATISTICS

Proposals by ProﬂDm D. van pantzig. .
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In'troductcr note:
This document contains .the draft proposals considered by the
Netherlands Committee for the atandardisation of Statistical

Nomenclature and Symbols (Standardisation Committe No.73 of the
"Hoofdcommissie voor de Normalisatiec in Nederland™, the 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 these proposals bc adopted in all
cases exXcept in those where
(a) a strongly esteblished tradition exists
(eege the well known"usb Of;XL) and

(b) 00 confusn.on is to be exPec‘bed.

Yoo i

»

§ 1. In order to obtoin a practiecally useful and lou:}.cally con-
,sn.stent notatlon for mathematical statistics and biometry, it is
desirable, to distinguish between the following types of quantlw
ties (1): _ . . - _
a) satistical gquantities, viz. Quantities which are either given
(or prescrlbud Qr otherwise predetermlned) Oor observed, Or computw-
- ed from given and observed quan’tltles by means .of a determined '
- compu‘ba‘blonmscheme, not depa,ndlng upon unknown parame'burs or
functions. _ _ o '
Notation: Latin letters, preferably printed in italies.
Examples: number of observations n; observed values :x:,; y
seey X, samplowmt;a,n m, samp}c--v“rlanca s’

- _ _ n’ _
b) Stochastic guantities; Whic:h are subject to some s}}&cified
("bhough often Pmrtlc:z.lly or completely unknovm) distribution funct-
ion. They can be considered as variables on a probabllltyfleld

B (accardlng, to A. Kolmogoroff' s de:flnn.tlon) ’ whic:h Serves as a *
B ma'thematlcal model for the to’call‘by of all poss:n.blc results of the

- experiments. It is nece ssary that the 51multaneeu8 dlp‘crlbutlonm
a functlon of all stochastlc quan*bltlu.,s ‘tOévthur is SPuCl-L ied; thla
o 13 @* g. the case 1f “tha:. Separa'be dlstrlbu‘blonwfunc'blons af all

R (1) The terminological dlfferences, 0cssary if 11’15'*3*-"’-1@ of guau‘b-

ities, qualitative marks are chsn.dgred. will not be mentioned ex-
plicl‘tly. Also the question, whether 'bhe term “statistical® app lied
G0 predetermined quantltles 13 an adequate one: s 18 la".ﬁ - but of eon- ‘f

‘Bideration at present.



arc kmmwm t0 be independent.
Latin letters (or uatln.l»ttars;pr0v1ded

uishing mark).

ation: underlined
with sOme oOther disting

X, S ctce TC the statistical gquantities
(belonging to a .iven system ol observations) correspond
(on the base of definite mathematical model) stochastic
quantities (variable over the se¢t of all systems of
cbscrvations).

W - 2;{;1, “ . Xn; E& _3 y

gnd several other publications stochas-
are dsnoted

Remark 1) In most French
tic quantitices ("variables aléatoircs")

by Iatin capitals. The use of the same symbol without

ana witih underliiing for a statistic quantity and the

corresponding stochastic gquantity, nowsver, has a cer-

tain advontage in avoiding duplication of formulae

(ef § 2).

flemark 2) The distinction somectimes made butween Yestimates®
(computcd from a given sample) and “estimators" (va-
riable over the set of all samples) of an unknown
param¢ter is expressed in our systcm by*uldbrlliimg
the latter one € S (cstime

S (&Etlm&tm) and s

lining Qf stochastic quantities may be omitied.

Model-paramcters, in particular unknown ones detcrmining the
statistical model. ‘

Notation: prmfarably Greek small lettera.

Examples: | 2 ’ fg |

Remark 1)’Th@ luttbrﬂ P and @ =1 - p for the probabilitics of
an alternative, accepted by tradition, should hére bu _
considered as "honorary Grﬁek“ letters.

Remark 2) Known paramcters should strictly speaking be den D“tu..,.d
by Latin lmtters (cf. a). 1f ¢.g. the mean and the ‘
standard devmatlon.ar& given, they ought to be denoted,
hwwwcﬁr, by letters different from m and S, Whlch denote
different qu&ntltlea (cf. 3) ‘




by a curved letter  (or some~

above the operand), and the expecta-

) (@)ﬁ mmd (if it uxiStS) the distrim
 mblli@EwdunSity) by a small

a curved Y~ for "the probability of" would
the ordinary F frec for other purposeg. 20 do

abbreviations like Pr or Prove.

X) = jxxkf(x) dx

B nﬂéz'ﬁi

1) As long as only atatm&tic 11l quantitics are cmnaldbred,
th@ »ﬂlmrllnln@ 1@ dropped:

mk ==y X k == m | L 3{
The mer‘mr < mn be applied to stochastio quantities
only (3):

harind g Z_ | A i —r— /{ k
1f mll xi have the samc di&tributlmn.

thlri 1Ut.tbr5, bi@&
(x - 6x°

_ . -3 "ww 3 or hy ‘th@ C er@ SPOXK i
-} S ,jﬁ;" di gti ) £ ul Ehl n L mmrk y & )

.'-. wha lwtt@rs F and
_Grﬁ @k“ one

f may also be considered

i

-'wf@rably nmt m@ uﬁﬁd*&triatly apﬁdki,,f ﬂ
&S m i ﬂ & ﬁm_w Q w | . .
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%LT%‘M“’?‘TI%’EQI?% when denct 5‘ (x.

11@“1f¢ Thi?;k ﬁ : sually.
We did not succecd in finding any gemersl prineciplce
determining unigucly the use of corresponding latin and
Treck loetters which justifics the usc of 82 for V _
and which might be followcd consistontly. We assume that
the use of the letter V (= varis nc.@) for '—QT 82 might
remove the objections whm ch somc¢ blomctrists may hm’e

2gainst the use of s'“.

as ? P ké =4 x*|. The Sufflx 1 for the abscalut@ mome.nt
of ordcr 1 ecan not be omitted.

¥ D orial moments. Instcad of the multituda.. c:f‘ notatlonﬁ like

d k}

pr‘pmﬂmd Whlﬂh~8u;

X Lk, etc, for factorial powers, the notation x is _
g-8ts the relation with factorials and the amaw

i "S p @ W o I‘ S »

mrdingly the notations f—!— 1 and

-!k = x(x *1}(3“ “) veelx - k+1)*

my, Ior the factorial momcnts




- 5 -
§ 6. Reduced moments. It is proposed to use the terms reduced value
0 a stochastic or statistical variable for its differcnce from the
mean, standardised value for the quotient byg the standarddeviation,
‘and normalised value for the standardised reduced valuc. It is pro-
posed to introduce a special notation for the reduced values only,
~the other oncs being used far less freguently. Moi*eover 1t is. m-—'
cessgary to distlngm.sh reduction with regard to the stochastic (”‘bruu")
and to the statistic & sample") mean. o
Notation: It is proposed %O denotr., reduction with regard to the
sft.atls‘blc mecan m by an arc ~“and to the s‘tochastlc mean
by a sinuscidal line”™ above the lctters

A, )

X =X-D X=X -/

v k ~

m; =AM (x - m) #km‘g(x ---/.-t.)k
Moreover' _ _ ~ L -

The quanti‘by mk, whi ch is not statlstlc, is pruferably to bw
av01dud. - _ * .
Rumarlc : The current notation, viz p " for the 110n--r duo //"k
for the reduced moments, has the disadvantages (first)
- 0f not admitting the dls’tlnctlon butwucn the two klnds
of reduction and ( second) of not cc}rrespondlng with a
no*tat:.on for reduccd varlata—,s. If it were to be main‘tain---
ed, it would be desirable (first) +0 restrict it to one "
- of the two types of reduction only, Ce&e 1O reduction -
w:t.th regard to0 the stochastio mcang (sccond) to denote B
any nonwrbduced varlate by a letter Wi’bh a_Prime, Ce.g8. '
x?, and :Lts reduced value by tha..., same lotter W:Lthout theﬁ
pr:t.mc.’ . o _ * , S .

§ 7. Cumulants.. I‘t is pr0posed 'to maintain the curren‘b notat:.on kk N
:Eor the cumulant (Thi c.le ‘s shmlwlnvarlan‘h) o:f the ordor k with re gard: 5'  
to the s‘tochmstic mea.n, and the notatlon kk for the quan‘hlty formed -
;jln *hhe: same Way W:Lth regard to the statlstlc mean. Henco 3

oxp Xt = exp z Xy k R

Fur'bher 1't 1s proposed 'to usa the nota-b:.ons a* a.nd s for th.e seaond B
_jcumulants- ’ - . | , | S
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§ 8. Invariants. It is proposed to maintain the nota.'b:.on Yk >
for the invariant of order Ky, and & _» for *bhe sta‘bla‘bic quantity
formed 11:1 'l:he same way: '

Y k2 = X/ o~ Erp = Ky/ 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 bcfore
the value of /51 , if it is meant that Y 4 is negative. .
Eele /51 = - 00,3794 ought to be writtcn as ?[1 = -YO0, 3794.
The Use Df@ instead of Y1 is contrary to thc customa-
ry use of the { -sign as denoting the positive root.

_ § 91. Order-sta'tlstlcs and quantiles. 1T > % ooy xn arc n statis-

- tical (e;g. obscrved) quantltlf.,s, the smallest and larg:...st are do-—-

notcd by x( 1 and x(‘ n) réespectively, the mth according to incrvas-

ing order by X( ) * As an alternative notation also the symbols
m/(n+1)) for these quantltles arc pro;posed. If n+‘1 is a multlple
% r, the rwllc is thereforc, X/ - q( e “\/r) = q(h/r) Im par‘bi--

li,
St

| cular the medlan 1s x( (m—‘l)/z) = q( 5, ) when n+1 is even, tht,, ‘1

#‘

C.rd
and 3 o quan'tile ax‘e X((ﬁ+1)/4) = q O 25) Ei.l'ld X(3(n+1)/4) = Q(O’75)
when n+1 1is a multl'olc., of 4, ho pa., r“"‘wl’.‘tllus _

X, (n+1)/1oo) = (g,0q)» Stei, if mel is a multiple of 100, ete.
1t is pr0posed to use the symbol ¢ (o) Tor the correaponding modela-
- parameters, if theyare unlqueu‘

. F(?(c)) =0 . o _ _
_ In pa.r'ticular the dlstrlbutlon medlan (When it is uniqu.e) ::.s denoted
‘ Rema.rk The older Groek letter _ (koppa) ’ corresponds W:.'th our

q (first 1et‘tur of quantlle) Inst&,ad o:ﬁ‘ ﬂ’ ' also thz, o

§ *IO. Mul+1wd4.mensional dlS‘brlbu'thIlS _ a.nd Other 'bOplcs,. We, hOpo ’co
| comu 'baclf: upcn ‘bhe se SUbeCtS on anothcr Ocoam_gm I R



