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SUMMARY. 1If tho longths of words of a given text be recorded in the normal reading
ordor, one gots what may be callod & word-length sorics, The approzimate randomness of such
sorios is domonstrated in this paper, for cach of l numbor of works in Bengali prose. Word.
lnngth was d in syllabl The i 73473, + o0y 810 0stimated from
the probability samplos ol’ words described in tho carlior papor (Bhattacharys, 1974).

The words in fiction wore classified into two categorics, viz., * words used in conversations™

and “other words”. Tho ostil d of * ional” words (p;) and the averago
lengths of tho two classes of words, donau-d 2, and 2,, deopen our undorstanding of tho botween
works variation in averago word-length and tho historical changos in average word-length.

The serics of word-longths in a Bengali fiction has alternate ‘patchos’ of shortish conver-
sational words and longish *other® words—which is & dep from porfect rand

1. INTRODUOTION

If tho lengths of the words of a given text bo recorded in the normal
reading order, one gets what may be called a word-length series. Word-
length may be measured in terms of syllables or phonemes or letters. The
randomness of such series was discussed by Fucks (1954), who measured word-
length in syllnblcs and suggested many methods for studying (i) the correla-
tions bet gths of tive words (termed Nakordnung) and
(ii) correlations bet lengths of words which are not consecutive (termed
Fernordnung). Some of his methods are of dubious value, e.g., the measure-
ment of skewness of the joint distribution of consecutive word-lengths or the
estimation of characteristic functions. He, however, showed that the auto-
correlation coefficient r, of first order is nearly zero for six works in German
and one in English (viz. Shakespearo’s Othello); actually the values of r,
range from —0.065 to 0.013 and threo out of the seven values are positive.?
The joint distributionsof lengths of two tive words showed their approxi-
mate independ in the statistical sense.

1Adapted from a dissertation (Bhattacharya, 1005) for Ph.D. degree of tho Indian Statisti-
cal Institute. The author is mdcbwd to R N. Mukherjoe, R. D. Chatterjee, P. N. Bhattacharya
and (lato) A. K. Sengupta for | Ho also wishes to thank the referee of Sankhyd
for making numorous suggostions which improved the prescntation.

3Fucks did not montion any samplo sizos; prosumably his figuros wore basod on complete
counts. Some work on English partly contradicting the finding of Fucks (1954) is roported in
& soparate communication.
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This paper demonstrates the approximate randomness of the series of
word-lengths in a number of works in Bengali prose. In Section 2 we consider
the estimates of r, obtained for sixteen works, mostly fiction, using the pro-
bability samples of words described in the earlier paper (Bhattacharya, 1974).
Word-length has been measured in syllables. Scction 3 presents some esti-
mates of autocorrelation cocfficients of higher order. Secction 4 examines
the autocorrelations, etc., within some short passages sclected from two works
in a purposive manner. Of course, the within passage autocorrelation can be
appreciably different from the autocorrclation for an entire work.

From Scction 5 onwards we consider a classification of words into two
categories, viz., ‘“words used in conversations” and “other words”. The
percentage of conversational matter p, is itself an interesting indicator of style.
Besides, two word-length distributions or two averages of word-length (z,
and 2,), one for conversational matter and the other for the remaining words,
characterize the word-length scrics for any work more satisfactorily than
docs one over-all distribution or average (2). We show that z, is generally
higher than Z, so that the over-all average depends on p.. Actually, the
classification of words into two categorics leads to a better understanding of
the between works variation in word-length and of the historical changes in
the average of word-length.

As conversational words and other words tend to occur in long runs,
the series of word-lengths in a Bengali fiction has alternate “patches” with
Jongish non-conversational words and shortish conversational words, the
contrast being pronounced when 2, is appreciably larger than z,. This non-
random feature of the scries may be partly responsible for the positive values
of r,, 7,, ete.

Section 5 presents the percentages p. and the .word-length averages for
the two classes of words. The percentages p, are discussed in Section 6 along
with the averages z, and z,.

Section 7 concludes the paper with some observations.

2. AUTOCORRELATION COEFFICIENTS OF THE FIRST OFDER (r,)
Sixteen works in Bengali prose were covered for the estimation of r,
(vide Tablo 2). A probability sample of words was drawn from each work
by sclecting 100 lines by srswr and taking all words on these lines to form
the sample (Bhattacharya, 1974). Tho sample of 100 lines was split into
four independent and interpenetrating subsamples (SS), each containing
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25 lines, and this gave the four subsamples of the probability ple of
words.?

We examined the joint distribution of lengths of consecutive words utilizing
the probability sample from each work. In order that all pairs of consecutive
words may be represented in the sample of pairs, the first word of the line
following each sample line was also used. In Table 1 we present these distri-
butions for the (combined) probability sample for two selected works. Gene-
rally speaking, these distributions show that the lengths of neighbouring words
are nearly independent in the statistical sense.

TABLE 1. JOINT DISTRIBUTION OF LENGTHS OF CONSECUTIVE WORDS
BASED ON PROBABILITY SAMPLES OF WORDS FROM TWO
SELEOTED WORKS IN BENGALI PROSE

length of " length of following word in syllables total
P ding wo!
in syllables 1 2 3 4 5 [} 7
(1) (@] 3) ) (5) 6) (Y] ®) 9)
(a) Gora
1 20 5 30 1n 2 - —_ 138
2 72 199 118 26 7 1 1 424
3 29 110 86 4 7 1 - 247
4 9 32 12 3 3 - - 59
5 3 9 4 2 L - - 20
[ —_ _ 1 —_ - —_ _ 1
total 132 425 251 56 21 2 1 839
length of longth of following word in syllables
ing word total
" insyllables 1 2 3 4 5 [ 7 8
(O] 2) 3) ) (8) (6) () ) ()] (10)
(b) Pallisamaj
1 41 ol 39 (] 3 - - - 180
2 0l 198 108 19 10 1 1 - 428
3 41 101 59 15 5 1 —_ 1 29:
4 [ 16 10 3 - - - —_ 35
5 2 9 (] 1 1 _ — — 19
(] - 2 - - - -— —_ 2
7 - 1 - - - - - - 1
8 - 1 — - - - - - i
total 181 419 222 44 19 2 1 1 889

*This is part of the matorial utilizod in the earlior papor on word-length, which gives the
lefinition of word-length and examines the propertios of cstimators basod on the probability
amplos and tho non-probabilistic systematic samplos.
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We examined the sampling properties of the estimated autocorrelation
coefficients ry, ry, eto., based on the probability samples of words, following
the method adopted in Bhattacharya (1974). It d ble to
that the sample covariance in the tor of the aut lation coefficient
is normally distributed around its true value as a fair approximation. Then
under the null hypothesis of zero aut: lation, the estimated covariance
would be normally distributed around zero mean and the estimated auto-
correlation coefficient would have zero median, even though it may be biased
and its sampling distribution different from normal.

Table 2 p ts the subsample-wise arid combined estimates of r, for the
sixteen works. The simple average of the sub le estimat ds the

combined estimates for only 2 out of the 16 works. Assuming that the bias

TABLE 2. ESTIMATED VALUES OF r,, THE CORRELATION COEFFICIENT
BETWEEN LENGTHS OF CONSECUTIVE WORDS IN SYLLABLES,
SEPARATELY FOR SIXTEEN WORKS IN BENGALI PROSE

no. of estimate of ry; by subsamples simple

work word- average of

pairsin ssl 882 883 834  comb. subsample

sample . cstimates

) (2) 3) ) () ) o 8

Sakuntala 696 0.031 0.038. 0.004 —0.032 0.030 0.010
Sitar Vanavds 750 0.051 0.013 0.007 0.023 0.023  0.024
Durgegnandini 577 0.152 0.052 —0.076 0.087 0.064 0.05¢
Vigavrkea 61 0.184 0.085 0.179 0.200 0.139  0.162
Qora 889 0.018 0.081 0.060 0.077 0.961  0.059
Seger Kavita 735 —0.030 0.060 0.037 —0.038 0.016  0.007
Char-Yari Katha 872 —0.007 —C.005 0.062 0.044 0.028 0.025
Birbaler Halkhata 1041 0.085 0.067 0.105 —0.110 0.040 0.030
Pallisandj 889 0.062 0.023 0.124 0.038 0.074 0.068
Pather Dabt 816 0.011 0.070 0.058 0.011 0.043 0.039
Pather Panchali 922 —0.033 0.07v 0.093 0.193 0.088 0.081
Devaydn 031 0.126  0.138 —0.019 0.083 0.087 0.082
Drstipat 772 —0.022 —0.006 0©.274 0.020 0.070 0.067
Janantik 690 —0.026 0.085 0.018 0.170 0.076 0.062
Chichd Kahint 778 —0.060 0.132 —0.055 0.121 0.048 0.035
Dede Videis 91 0.107 0.012 -—0.010 0.120 0.003 0.057

average 0.0504 0.05{2
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of an estimate based on k sample lines is of the order of 1/k, this comparison
reveals that the estimates have a significant downward bias. The straight
averago of the combined estimates for the 16 works is 0.0594, while the corres-
ponding average of the simple averages of the subsample averages is 0.0542.
An “almost unbiased”* estimate of the average of the true r,’s of all 16 works
may be worked out as

o.0594+—;- [0.0594—0.0542] = 0,0611,

However, the bias does not appear to be important, being much smaller than
sampling errors,

Even if one forgets the 'small negative bias, the values of r, must be re-
garded as significantly positive, on the whale, though not for all the works
taken individually. The bined timate as well as the average
of the subsample estimates is positive for en.ch of the 16 works. Also, out of
the 64 subsample-wise estimates in the whole table, only 15 have the minus
sign,

Only 6 works, viz.,’ ‘Sitar Vanavas’, ‘Visavrksa’, ‘Gord’, 'Pall:'aama'j',
‘Pather Dabi’ and ‘Deée Videse', show positive values of r, for all the sub-
samples. Assuming that under the null hypothesis of zero autocorrelation,
the subsample r,’s are distributed d zero as median, we may Tud
that the estimates of r, are significantly positive (at one-sided 6}9, level)
for these six works. In view of the downward bias of the estimates of r,, this
test is probably erring on the safe side.

3. AUTOCORRELATION COEFFICIENTS OF HIGHER ORDER

Four out of the sixteen works were covered for the estimation of higher
order autocorrelation coefficients ry, 75, 7 and r,. The same probability samples
of words were utilized. For each work, we examined the two-way distribution
of lengths of all pairs of words having a specified number of words (s) inter-
vening between them (s = 1, 2, 3 and 6, in turn). In order to ensure proper
rep! tation of all possible word-pairs in the text with 8 words between them,
the 841 words of the line following each sample line were also used for pre-
paring the afore-mentioned two-way distributons, so that each word of each
sample line became in turn the preceding word of one pair.

These two-way distri are not p ted for of space. In
general, they pointed to the approximate statistical independence of neigh-
bouring word-lengths.

*Vide Murthy and Nanjomma (1959) for the underlying formula for alinost unbiased ratio
estircators based on tho sub lowiso and bined sample ratio




144 N. BHATTACHARYA

Table 3 presents the estimates of ry, 7y, 7, and r, for the different works,
separately by subsamples and for the bined pl Even r,
to be statistically significant. The combined estimates are positive for all
the four works and two out of the sixteen subsample-wise estimates are nega-
tive. The average value of r, is roughly about 0.08, as against an average
value of 0,08 for r, for the same works. Actually, the coefficients r,, ry, r,,
r,and r, do not seem to be rapidly falling to zero. This seems plausible in view
of the presence of patches in the works disoussed in the following sections;
since the patches are usually quite long, two words with only six words between
them would usually fall in the same patch.

TABLE 3. ESTIMATED VALUES OF AUTOCORRELATION COEFFICIENTS r,, r,,
AND r, BETWEEN LENGTHS OF NEIGHBOURING WORDS IN SYLLABLES,
SEPARATELY FOR FOUR WORKS IN BENGALI PROSE

e

no.of  sutocor. ostimates by subsamploes simple
work word- rolation ———————————————— averagoof
paimsin  coofficient  wil w2 w3 w4 comb. subsample

sample

Vigavrkga 2
=011 —0.1564 —0.069 —0.038
0.010 —0.048 —0.0°2  —0.015
0.081 0.0864 0.112 0.109
Gora 0.046  0.088 0.068 0.069
0.070  0.046 0.071 0.070
0.118 —0.12¢  0.023 0.015
0.030 —0.032  0.042 0.044
Pather Dabi 818 ry 0102 0.282 —0.078  0.121 0.057 0.107
n 0.001 —0.002 —0.013 0.024 0.012 0.010
e —0.084 —0.084 0.088 0.164 0.019 0.028
r 0.048 0.132 0.087 0.001 0.031 0.080
Drytiptt 2 ry —0.005 0.121 0.187 0.073 0.098  0.004
n 0.033 0.001 0.137 0.104 0.072 0.069
1) 0.227 —0.080 0.168 0.001 0.076 0.079
" 0.087 0.1156 0.078 —0.004 0.085 0.009

Anyway, for ‘Dratipdt’ and ‘ Pather Dabi’ the coefficients r,, ry, oto., hardly
show any trend; there seems to be some declining trend in the ooefficionts
for ‘Gord’ ; the coefficients for ‘Visavrksa' suggest a oyole with r, and r, below
zero while r, is positive. If the estimates for * Visavrkea' aro taken seriously,

7y and 7, cannot bo regarded as signifioantly positive, on the whole, and the
posaibility of oscillations in the correlogram may have to be recognised.
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4. EVIDENCE FROM BHORT PASSAGES
Two passages were selectod from *Visavrksa' and five from ‘Drstipdt’
for examining autocorrelations within homogeneous passages of moderate length
and also for examining the presence of “patches™ with unusually high or un-
usually low or medium levels of average word-length, Most of the passages
are indced ‘‘patches” and were chosen in a preliminary search for different
types of patches.
The joint distributions of lengths of neighbouring words are omitted for
considerations of space. Estimated autocorrelation coefficients aro presented

in Table 4 and their significanco assessed by means of the non-parametrio test
due to Wald and Wolfowitz (1943).

TABLE 4. AUTOCORRELATION COEFFICIENTS BETWEEN LENGTHS OF
NEIGHBOURING WORDS IN SYLLABLES 1IN SELECTED PASSAGES
FROM TWO BENGALI WQRKS

circular autocorrelation eoeflicients

work pasage no.of  average
no. words word- " e
length
value eritical value eritical
ratio ratio
m 2) ™ ) ) (6) (n (8)
Vigargksa 1 257 1.0 —0.023* —0.295 —0.012 —0.118%
2 241 3.083 0.139 2.303 —0.034 —0.868
Dystipat 1 218 1.049 —0.085 —1.185 - -
2 218 2.262 0.081 1.2719 —_ -—
3 212 2.7 0.0°7 0.074 - -
4 E418 2.446 0.088 1.207 it -
8 221 2.3%9 0.133 1952 - -—
*Hers the ircul. fliciont is quite diffe » —0.118.

The coeflicient r, is negative for ono of the two passages from *Visavrkas®

~and for one of the five passages from ‘Dratipit’. So the coefficient is not
‘significantly positive at the 59 level of significance, by the sign test.

The average value of r; is about 0.06 for tho passages from ‘Viaavfkua'

and nearly 0.04 for thoso from ‘D_If{l'pdl'. Interestingly, theso vaiucs ;ro

ller than the cor

ponding cstimates for the entire works, viz., 0.139 for
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Theth

‘Visavrksa’ and 0.070 for ‘Drstipat’. It is doubtful, h A
the-y n.u; significantly positive. One of the two critical ratios for ‘Visavrksa®
is significant, but the sum of the two ratios is 2.010, which is not significant,
even using a one-sided test. Again, while ono of the five critical ratios for
‘Drstipat’ is significant, the sum of the five ratios is far from significant.

However, the sum of all soven critical ratios is significant at the 59, lovel.

Tho values of r,, for both tho passages from ‘Visavrksa’ are near zoro

and non-significant.

It is remarkablo that a preliminary scarch can bring to light unusual
patches in either work with such variation in the averago word-length. The
averago length is about 2.46 for ‘Visavrksa’, as a wholo, and the s.d. is 1.07
(Bhattacharya, 1974). At a rough cstimate, this work has 35,000 words
and can be split into 140 non-overlapping passages of about 250 words each.
If the word-length series for ‘Visavrksa’ were perfectly random, the averages
of word-length in these passages would be approximately normally distributed
with mean 2.46 and s.d. 1.07//250 = 0.07. It would be extremely unlikely
that among the 140 averages, there would be one as high as 3.08 and another
as low as 1.99. Similarly, if we split ‘Drstipat’, having nearly 40,500 words,
into 190 non-overlapping passages of about 215 words each, the average lengths
in these passages would be approximately normally distributed with mean
2.40 and s.d. 1.04/v/215 = 0.07 (vide Bhattacharya, 1974, for estimates of
overall mean and sd. of word-length in ‘Drstipat’). Again, it would be
extremely improbable to find among the 190 averages, one as large as 2.72
(passage no. 3) and another as small as 1.95 (passage no. 1). )

If all possible sets of consecutive 250 words or 215 words are considered
instead of a particular set of mutually exclusive passages, tho probabilities of
getting such extreme types of passages would bo somewhat increased. However,
the conclusion that the series of word-lengths are not perfectly random cannot
be altered by such arguments. It may be noted here that a systematic search
may reveal even more unusual passages in either work, excepting that passage
no. 2 from ‘Visavrksa® cannot bo beaten.

Thus, due to differences bet con tional passages and other
passages and due to other reasons like variation of topic, more or less conspi-
cuous patches exist in both the works, having medium or high or low levels
of word-length.
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5. \WORDS WITHIN AND OUTSIDE CONVERSATIONS

‘We now classify words in a fiction into two catogories, viz., “conversational”
and “others”. A writer of fiction in Bengali during the formative period of
Bengali prose had to make two distinct choices regarding tho language, one
for the language of the conversational matter and the other for the remaining
narrative. The chaste style was used throughout in all tho works by Vidya-
sagar, Bankimchandra, and Tagore upto ‘Chaturanga’ (vide Table 1) ex-
cepting ‘Gora’ and also in ‘Kabuliwala’ and ‘Ksudhita Pasan’; tho colloquial
style was used in conversations and the chaste style outside in Tagore’s ‘Gora’

and in the works by Saratchandra and Bibhutibl iy pting ‘Devayan’ ;
in all the remaining works, including ‘Devayan’, the colloquial style was
employed overywhere.¢

A narrow definition of conversational matter was adopted : it included
words actually uttered in conversation with persons present. Letters, solilo-
quies, words addressed to gods or to absent persons, words spoken in dreams,
eto., were included in the “others” category.

Some of the works, viz., ‘Chaluranga’, ‘Ghare Baire’, ‘Char- Yari Katha',
*Drstipat’, ‘Chacha Kahini’, ‘Dese Videse', ‘Rabuliwala and ‘Ksudhita Pasan’,
are written as speeches or reminiscences of the author or of leading characters,
who are mentioned in the first person. This lends a conversational character
to even the non-conversational matter in these works.

Table 5 presents the estimates p, for 19 works in Bengali prose including
three short stories shown at the end. For works from which both probability
and systematic samples of words were drawn, the estimates are given only for
the pooled sample. Table 6 shows the corresponding averages Z, and 7,
Standard errors were not computed for any of these estimates; rough ideas may
be formed from the subsamplewiso estimates. The length-distributions for
the two classes of words are not presented for reasons of space.

As regards the sampling properties of these estimates, the *estimates p.
may be written as

Po = ‘Z ni‘)/zm

4Colloquial forms aro jonally found in ions in *Devt Olaudhurani’ by Banki
chandra and in ‘Kabuliwgld’ by Tagore.

®Such words wore quite froquent in * Visavrksa® by Bankimohandra.
2
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TABLE 5. PERCENTAGE OF WORDS USED IN CONVERSATIONS ESTIMATED
FOR DIFFERENT WORKS IN BENGALI PROSE

parcontago of “conversational”
typoof no.of words by subsamplos
author work samplo sample
words 8s-1 832 3.3 s3-4 comb,
) @) (3) ) 6 6 () () (9
Vidyasagar Sakuntala prob. 696 57.6 53.6 35.4 59.1 51.7
Sudr Vanavds prob. 750 35.8 62.3 47.6 48.0 48.4
hand: rges nandi pooled 2350 20.8 32.6 32.2 27.4 28.0
Kapalkundala nyst., 493 23.1 37.0 25.4 33.9 30.2
Visavrksa pooled 2463 10.7 14.7 17.0 15.6-16.8
Krgnakanter Will pooled 2520 28.4 29.3 33.8 31.5 30.8
Anandamath pooled 1010 33.5 16.2 39.9 39.1 37.1
Devt Chaudhurdnt pooled 2007 25.6 43.1 43.2 43.3 41.2
Rajaimha pooled 1930 37.90 40.5 33.1 38.5 37.0
Rabind: h Bauth nir Hap pooled 2419 34.4 36.8 53.4 41.0 41.4
Rajargi pooled 2321 33.9 20.2 25.1 20.6 24.9
Chokher Bals syst. 1318  28.2 31.5 24.5 31.0 28.8
Gord pooled. 2713 41.6 38.9 34.2 37.8 38.2
Chaturaiga pooled 2312 18.5 24.2 25.1 22.3 22.6
Ghare Baire prob. 1901 30.0 21.5 25.2 34.0 27.9
3(."" Kavita pooled 2019 45.7 48.1 653.2 58.6 51.4
Yogayog syst. 1187 20.7 26.7 34.4 32.8 30.8
Pramatha
Choudhury Char.Yart Katha prob. 872 20.0 34.7 37.2 35.9 34.2
Saratchandra Pallisamaj prob. 800 45.9 32.9 39.1 49.8 41.9
Pather Dabi prob. 815 34.1 50.8 46.0 43.4 43.3
Bibhutibhuran Pather Panchali pooled 2552 28.7 28.0 27.3 20.4 26.2
Aparijita syst. 1894 241 73.4 20.2 141 26.4
Devayan pooled 3176  56.0 51.4 59.86 53.6 55.2
Jsjabar Dygtipat pooled 2363  7.20 9.9520.5 9.9 1L.9
Janantik prob. 690 27.0 37.2 12.9 24.3 25.5
Muztaba Ali Chacha-Kahint prob. 778  20.1 19.0 8.2 243 17.9
Dede Videss prob. 791 46.2 37.9 37.3 2.2 35.5
Rabindranath Kabulivala syst. 779 2.0 10.5 6.8 13.8 10.5
Ksudhita Pagan syst. 1192 3.3 2.8 4.0 7.0 43
Laboratory syst. 1228 67.3 64.7 70.1 72.9 63.8
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whero ng is the number of words on tho i-th sample line (i.c., cluster of words),
n{® the number of conversational words among these, and £ denotes summa-
tion over all the k lines (clusters) in the sample or sub-sample. Largo sample
properties of ratio estimates do not scem to be possessed by most of the p,’s,
as the c.v.’s of the sample averages of a{? over lines are usually above 109,
(Cochran, 1963, Chap. 6).

In view of our findings regarding the over-all averages z (Bhattacharya,
1974), it may be presumed that the estimates Z. and Z, have the large sample
propertics of ratio estimates, at least to a rough approximation. This may
not, however, be true for the estimates 2. in cases where p, is very small, so
that the underlying sample size is inadequate.

6. OBSERVATIONS ON P, T AND 7,

We may now consider the estimates p. set out in Table 5. It is evident
from the divergence among subsample estimates that the combined estimates
may be in error by more than 5% or even 109%, for some of the works. Actually,
since conversational words and other words tend to occur in long runs, precise
estimates p can only be obtained from much larger samples.

The percentages p. vary almost continuously from only 4.3 for ‘Ksudhita
Pasan’ to 68.8 for ‘Laboralory’, both the works mentioned being short stories.
Even among typical novels, the range is fairly wide, from 16.819, for
“Visavrksa’ to 51.4%, for *Seser Kavita’.

Some within author differences appear to be statistically significant,
according to sign tests based on the subsample-wise estimates. One may
compure, for instance, ‘Pather Panchali’ and ‘Aparajita’, on the one hand, with
‘Devayan’, on the other, or ‘Visavrksa’ with ‘Krsnakanter Will’. More striking
differences can be pointed if one compares the works of Bankimchandra or
Tagore or Muztaba Ali or Jajabar,  without regard to differences in subject-
matter, ete.

Coming to Table 6, we notice that %, is larger than z;, on the whole, and
the difference is statistically significant for many works. (In addition to the

sign test, we may here apply Student’s ¢-test on the subsample-wise differences
%,—3, for testing whether the true difference is zero or not.) ‘Ghare Baire’

is a clear exception. One may also mention ‘Chaturanga’, ‘Seser Kavita,
‘Devayan’, ‘Chacha Kahini' and ‘Dese Videse’, besides ‘Ksudhita Pasan’ and
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«Kabuliwald’.® In these cases, the difference between z, and 2 is not clearly
significant. It is of interest to note that, for reasons stated earlier, the non-
conversational matter in many of these works is akin to conversational matter.

If one plote a scatter -diagram showing #z, against Z, for all the works
covered, one obtains a picture of the historical decline in average word-length in
Bengali prose. The earliest works by Vidyasagar, Bankimchandra and Tagore
(upto ‘Chokher Bdli’), written entirely in the chaste style, reveal a declining
trend and the points fall around the line Z,—z; = 0.35, approximately. (The
largest difference (0.63) between z, and 7 is found for ‘Kapalkundal@, but
the sample sizes are not large for this work.) The next group of five works
employing the colloquial style in conversations but the chaste style elsewhere,
which includes Gord, seems to have continued this declining trend, or perhaps,
the decline in %, became slower than that in Z,. Finally, when the colloquial
style began to be used throughout, the z,-values naturally did not show any
further decrease, but %, fell greatly, and the (2, Z,) points are spread around
a new line, viz., #,—%, = 0.1 or 0.156.7 However, ‘Drg;ipﬁt’ and ‘Janantik,’
written completely in the colloquial style, present higher values of the dif-

ference Z,—Z,.

In many instances, the variation in # between similar works by the same
author (Bhattacharya, 1974) could be partly explained by the variation in
pe; or, in other words, the variation was less in respect of Z. or z, than in
respect of 2. Thus, if ‘Visavrksa’ (z = 2.459, p. = 16.81%) had the same

Pc as ‘Krsnakanter Will' (2 = 2.350, p,= 30.76%, ), while the averages
2, and %, were as estimated, the average z for Vi:savg‘k:m’ would have been
2.419; similarly, if ‘K(q‘r.mlainter Will' had the same p, as ‘Viaavrkga’
while its averages 7, and z, were as observed, its over-all average z' would
have risen to 2.399. So, the difference in p, increased the difference in 2
between these works. ‘Rdjarsi’ and ‘Baufhdk’urdr‘bﬁ' Hat' present a more

striking example : the %,'s and #,’s are nearly equal, and the difference in 2
is largely due to the unequal weightage of conversational matter. If ‘Rc';jar.?i’

had the same p. as Bau'thdkurd(vi_r Hat, while its ¥, and 2, were as they
actually are, its # would have fallen to 2.381, which is close to the z-value

SActuslly, the sample for conversational words is very small for ‘Ksudhita Pagap’ and
' Kabuliwala’.

" Ohaturanga’, written in the chaste style, seoma to belong to the third group; as stated earlier,
the work uses & de facto colloguial style, only tho verbs and pronouns having the chaste form.
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(2.393) for ‘Bauthdkuranir Hal'. Similar statements may be made about

«Pather Panchali’ and ‘Aparajita’, on the one hand, and ‘Devayan’, on the other,
and about ‘Drstipal’ and ‘Janantik’.

On the whole, Z, and Z, secem to be positively correlated, but there are
exceptions. For instance, z. seems to be lower for ‘Pather Panchali’ than
for ‘Devayan’, whilo the opposite scems to be true for z,.

7. CONCLUDING OBSERVATIONS

That non-probabilistic systematic samples of words behave like probability
samples even in respect of sampling errors (Bhattacharya, 1974) also points
to the approximate randomness of the word-length series. Or, rather, the
series seem to be like stationary series with the autocorrelations vanishing
beyond a few lines, there being no trend or periodicity to affect the systematic
samples with intervals of the order of one page.

Some evidence of deviations from perfect randomness is available from
Table 2 of our earlier paper. If we compare the estimated standard error
(s,) of the sample average of word-length 2 based on a probability sample
with the corresponding value of s,/4/%, where s, is the s.d. of word-length
and z the number of sample words, we find that, on the average, s, exceeds
the value of s,/4/2 by about 10%. The percentage difference varies from
—10 to +34 among the rows (i.e. works) in the aforementioned table,
but only 4 values are negative, so that there is significant evidence that o,
exceeds the standard error of the sample average based on a srswr of the same
size. Since our )! ist of line-clusters, this points to a small positive

P

intra-cluster (i.e. intra-line) correlation bet lengths of words.

The difference between conversational words and other words may be
partly responsible for this positive correlation. Texts of fictions show alter-
nate patches of shortish conversational words and longish ‘“‘other words”,
with the average of word-length in the two sets of patches differing by 0.1 to
0.5 syllables. This non-random feature may give rise to (or exaggerate) the
positive autocorrelations r,, r,, etc., even if neighbouring word-lengths within
conversational passages and within r versational passages are independent
(or relatively independent) in the statistical sense.

Randomness or otherwise of a given word-length series can be examined
in many other ways. One may, for instance, compare the word-length distri-
butions for different parts of the work or for speeches mado by different
characters.
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