8. ZUBRZYCKI (Wroclaw)
CONCERNING YULE'S CHARACTERISTIC OF STYLE

Statistical linguisties are concerned with numerical characteristies
of style. Such characteristics are based on counts of occurences of parti-
cular words in a text. We aim to give here some comments on a character-
istics of that kind, first introduced by Yule [5] and then considered by
Herdan in 1] and [2], and described in his monograph [3]. We shall give
an explanation, other than Herdan’s, why these characteristics are reason-
ably constant for samples of different sizes. It will be shown, namely,
that the constancy in guestion can be reduced to the known properties
of samples drawn from an urn containing many kinds of balls. Occasion-
ally we shall discuss a difference between Yule’s characteristic and its
modification proposed by Herdan, which was not explicitly stated in [2].
The difference consists in neglecting the terms of order 1/k, where % is
the number of different words in a text. This explaing the visible although
not very great divergence between the last two columns in a table in
[1], reproduced also in [2] and [3], giving the two characteristics computed
by Herdan for samples drawn from Pushkin’s The Captain’s Daughter.

Yule’s characteristic can be defined as follows: Let be ¥ — the number
of different words in a given text, p;,..., Py — the frequencies of parti-
cular words in the whole text, 4. e. the ratios of the number of ocecurences
of & word by the number of all words in the text. Take from the text
a sample counting # words. Let us denote by af the numter of occuren-
ces of the ¢-th word in our sample. If we put

k
(1) 8= D' (e,
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we can define Yule’s characteristic K by the relation
S 1
2 K10 = — —
(2) , .

‘When the manner of sampling is chosen, K becomes & randcm va-
riable. We are now going to prove that if for each ¢ =1, 2, ..., k, the re-
lation
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(3) a{™/n tends in probability to p; tor increasing ,
then (1)
k
(4) K tends in probability to 10"’2 p; for increasing n.
o

This explains .the remarkable stability of K for samples of not too
small size.

To prove (4) it is sufficient to note that the term 1/x on the right side
of (2) tends to 0 if » increases and thus (4) follows immediately from (3).

The relation (3), which is basic for all our commentg, is a well-known
consequence of the law of large numbers both for random sampling from
a finite population (our text) with replacement and for random sampling
without replacement. It can also be justified for samples composed of
words following one another in the text, provided some conditions are
fulfilled, e. g. that the text can be regarded as a realization of a stationary
ergodic chain. The numbers p; are then to be conceived as probabilities
of particular words in that chain.

Herdan (cf. [1]) defines a somewhat different characteristic. Deno-
ting by f, the number of words in a sample which occur - equally « times
in it (in our previous notation f, is the number of indices ¢ such that
af¥ = k), he defines the mean, the standard deviation and the coefficient
of variation of the number of occurrences of a word in a sample by the
formulae
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where N® is the number of different words in a sample. Then he takes
for a characteristic of style the expression
v s[V N®

6 = =
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and interpretes it as a ratio of the standard deviation of the sampling
mean to the mean. Owing to the easily deducible equality

n
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(*) After having wriften this note I learned that the relation (4) was also found
by Herdan (see [4], p. 71).
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he explains why the characteristic H remains reasonably constant for
samples of any size, arguing as follows: the second term on the right side
of the formula (7) becomes negligibly small for great N, while the first
term does not depend on .

Here are some remarks about that reasoning. First of all let us note
that the first term on the right side of (6) does not depend indeed expli-
citly upon the number N® of different words in a sample, but it depends
on n, because the coefficients f, do.  Then the second term on the right
gide of (7) need not be negligibly small as compared with the first one.
This can be seen as follows. First, the second term in question tends
to 1/k and not to zero, except when the vocabulary is infinite. Secondly,
we have the relation

k
1
(8) H? tends in probability to E pi— e if n increases,
: i=1

which explains the stability of H. Thirdly, the limit in (8) becomes zero
if p; =1/k, ©1=1,2, ..., k. Therefore, if we see in practical computations
that the two cha.racterxstlcs do not differ. very much we must regard it
as a property of a text. -
To prove (8) we have only to take mto account the relations (3)
d the following chain of equalities:

k2
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S_.ZUBRZYCKI (Wroclaw)
O YULE'A CHARAKTERYSTYCE STYLU
STRESBZCZENIR

W lingwistyce statystycznej rozwaza sie liczbowe charakterystyki stylu. Charak-
terystyki takie oparte sa na obliczeniach liczby wystapieh poszezegélnych stéw w ba-
danym tekécie. Nota poswigeona jest dyskusji nad dwiema takimi charakterystykami.
Jedna z nich pochodzi od Yule’a [5], a jej modyfikacja od Herdana [1]. W nocie po-
dano probabilistyczne wyjaénienie, inne niz 1 Herdana [1]-[3], tego, ze wartoseci
liczbowe tych charakterystyk praktyeznie nie zaleza od wielkoéci probki. Podkreslono
réwniez réinice miedzy omawianymi charakterystykami.

C. BYBMUIIKEHY (Bpouuaas)
O XAPARTEPHCTHRE CTHAA [I0 ROJIO

PESIOME

B crarncruyeckoli jruHTBHCINEe PACCMATPUBAITCA YHCIEHHHE XAPaAKTEPUCTRKH
cruiA. OHE 0CHOBHBAKTCA HA IIOACYETE YMCHA BHICTYIICHEH OTHCALHHX CIOB B HCCIe-
AyemoM Tercre. Hacroaman samerka NOCBAIIEHA JUCK)CCUN HAJ ABYMA TAKUMH Xa-
PakTepucrnramu. Opna w3 HUx apexpcraBneHa IOznem [5], a ee smmousmenenme leppa-
Hom [1]. B 3aMeTke NPHBOJMTCHA BEPOATHOCTHOe BHACHEHNE OTIMYHO® oT Iepisma
{1]-[3] Toro, 4ro vmchenELIe BeTHMIHHL HTHX XapaKTePHCTHK He 3aBNCAT OT BeIHYMHL
BEIGOPKA. ITomuepkHyTa Taws#e pasuHmna MeRIY OTOBOPEHHEIMI XapaKTePUCTHRAMY.



