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SUMMARY. This papor prosents tho distributions of words by longth in wyllablua owti-
suated for 28 works in Bengali pross, mostly fictiun, covoring roughly the poriud from 1850 to
1930, and olso for a fzw short storice, short esdays and pooms,

A method of probnbxl.lly nmp)mg of words is dovised and tho rampling proportios of esti-

mators obtained aro inveatigated. babilist i ic samples of worils sro also drawn
from many works : Statistical teata :how the approxi qui of theso samples and tho
probability samples. (Thia is becauso tho ssrics of word-lengtha is nnrly rondom, which will
bs demonutratoed in a subsoquent paper.) The technique of interp is ofton
used for ing the pling orrors of eutil

The word.length distributions revesl histacical trends in the average word-length and give
dimwnsional jdeas of wordJength in difforent fields of Jif Appreci and signifi
difforences aro somotimes found betweon similar works by the same author, pointing to tho limi-
tations of word-length data for ‘literary blood tests', A claasi ion of syllables ix idered

for improving upon the number of ayllables as & mesaure of word-length, Finally, the form of the
word-longth distributions is examined vis-a-vis Poisson and lognormal hypothesos.

1. INTRODUCTION

Word-length, like scntence-length, is one of the obvious indicators of
literary style. Word-length distributions have been uscd in problems of
disputed authorship (Williams, 1056; Brinegar, 1963) and for comparisons
between languages, betweon different fields of writing and between authors
writing in different styles (Elderton, 1049; Fucks, 1052, 1955; Herdan, 1956;
Octtinger, 1954). Word-length is one of the components of many statistical
indices of readability (Flesch, 1048).

‘Tho object here is to present some word-length data for a number of works
in Bengali prose, covering, roughly speaking, the period from 1850 to 1950.
Word-length is mesaured in syllables. The dats reveal the declining trends
in the average of word-length, and give dimensional ideas of word-length in
different types of works. They also show some considerable and statistically
significant differences between similar works by the same author, pointing to
the dangers of taking word-length as a characteristic of individual stylo.

!Based on a dissertation fur Ph.D. degreo submitted to the Indisn Statistical Instituto in
1985, 'l‘hu lulhor in mdohmd to R. N. Mukherjos, R. D. Chattorjoe, P. N, Bhattacharya and
(late) A, pta for ) azsi Ho olso wishes to thenk tho roforco of Sankhyd
for m-lung ions which imp d the p
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Statistical studics on languages have often been based on non-probabi-
listio ples, if not on plete enumeration (vide Yule, 1038; Elderton,
1949; Williams, 1940, 1956). One of the features of the present study is the use
of probability samples and of rigorous methods of statistical inference.? We
first describe the method of probability sampling adopted for drawing the
samples of words and investigate the sampling properties of cstimates based
on such samples. \We have also employed non-probabilistio systematic samples
of words and demonstrated the validity of such samples as approximations
to probability samples. (This is cssentially due to the approximate random-
ness of the series of word-lengths, which will be demonstrated in a subsequent
paper.) The technique of independent and interpenetrating. subsamples has
been often used for assessing sampling errors.

Section 2 is concerned with the method of probability sampling and
Section 3 with that of systematic sampling. The word-length data for the
proso works—distributions, averages etc.—are presented in Section 4, where
the data are discussed with emphasis on historical trends and on variation
between works by the same author. A classification of Bengali syllables is
considered in Scction 5 to throw light on the number of syllables as a measure
of word-length, Section 6 examines how well the word-length distributions
can be fitted with Poisson( Fucks, 1855) or lognormal (WVilliams, 1936; Herdan,
1958) laws. Section 7 concludes the peper with a hurried look at some Bengali

poetry.

2. THE PROBABILITY SAMPLES

For each chosen prose work, some desired number of lines, say 100 or 200,
were sclected by simple random sampling with replacement (srswr) and all
words occurring on all the samplo lines together formed the probability sample
of words from the work. A hyphenated word occurring partly on o sample
line was wholly included (excluded) if it occurred at the end (beginning) of the
samplo line. Such samples may be regarded as cluster samples, linea acting
as clusters. We proposs to show in a subsequent ication that the
serics of word-lengths is not far from random, so that our method of sampling
i spproximately equivalent to srswr.?

Let 7y be the number of words on the i-th randomly selected line from
a work (i =1,2, ..., k), 27 the number, out of these, of r-syllabled words

1¥ids Rows {1950) for & slrong criticiem uf tho pling app
3Actunlly, it would have been botter tu us clustors of sovoral conscoutive linet av sawupling
unily,
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(r = 1,2, ...) and =y tho length in syllables of the j-th word on the i-th sample
lino (= 1,2, ...,m). We are mostly concerned with ratio estimates
pp=Lnf’fEZn and z=1 ;[.:,,/'Z n
[ 0 ‘

where % denotes summation over the k sample lines (clusters).
]

Such ratio estimates of the form R = X 2/E y; based on cluater samples
4

aro known to be istent, though g lly biased; the bias vanishes if the
regression of 2z on y is a straight line passing t} h the origin. If k> 30
and if further both the sample means 2 and [} havo C.V. lem than 0.1 (10 per cent),
then one may reasonably assume that R is approximately normally distributed
with negligible bias and may also estimate its sampling variance from the
expression

1 k
P(R) = =g I, Rt w
(vide Cochran, 1963, Chaps. 8 and 9).
In the present case, the regressions of n{” or £ zyy on n; resemble straight
]

lines passing through the origin. There is in fact direct evidence to justify the
use of the large sample results, First, k is at least about 100 for the probabi.
lity samples from ajl the works. Second, so far as the 2’s are concerned, the
conditions regarding the C.V.'s of sample means of ::.:r‘, and nq are satisfied

for all the 24 works from which probability samples were drawn. The two
C.V.’s were nearly equal, in genera), and ranged from ) per cent to 4 per cent,
roughly speaking. As regards the p,’s, the C.V.’s of sample averagea of the
n{? appeared to be less than 10 per cent for r = 1,2, 3 and perhaps 4, but
not for the larger values of r. Hence the large sample properties may be
assumed for p,, p,, 2, and perhaps p,, but not for p,, p,, ete.

The sample of k randomly sclected lines was split into 4 independent
and interpenetrating subsamples (SS) : SS 1 comprised sample lines numbered

1,2, ..., k/4, in the order of selection; SS 2 thoso numbered %+l. .- ;—; and

80 on. The estimates 2 and p,, py, ... were obtained separately for each sub-
sample and also for the combined probability sample from each work.t

The subsample estimatea have the same ratio form, but are based on

13
e clusters, and % was as low as 25 in certain cascs. However, tho C.V.’s

{Qceasionally 8 or 10 subsamplos wore used for certain analyscq for & number of works,
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of subsamplo means of I x;; and ny were alao less than 10 per cent, 80 that the
4

subsample 2's scem to posscas tho large sample propertics. But the condition
regarding C.V.’s was not fulfilled oven for p,, p,, ... except for works for which
k was about 200,

That even the subsample estimates are nearly unbiased was seen from the
differences between the simple avmges of the subaample estimates p,, p,,
.vs Pg 80d 2, and the correap g bined sample estimat Since the

bias of a ratio estimator based on k observation-pairs is of the order.—k-, such

comparisona reveal the extent of bias of the subsample and the combined esti-
mates (Murthy and Nanjamma, 1969). ‘Tho differences were found to be very
small. For 2, the difference is usually less than 0.1 in percentage terms, and
the largeat difference is only 0.73 per cent (vide Table 2),

3. TRE 8YSTEMATIO S8AMPLES

For many works, non-probabilistic syatematic samples were drawn in-
stead of, or in addition to, the probability samples. Numerical rules wore
followed for the selection : thus, we took tho second line from the bottom
of every alternate page or the fourth line from top of every third page. Moro
than one such rule was often used for sampling from a given work. All
words falling on the selceted lines tituted the systematl ple® of words,
No use was made of any kind of random start. In theory, the use of such
samples I3 open to serious criticiam, but they appeared to be equivalent to
probability samples, to a close approximation.

For the short essays and stories shown at the end of Table 2, we took every
3rd or 10th line (say) in the systematic sample.

The lines tituting the systemati ple from any work were divided
into 4 interpenetrating subsamples (SS). Suppose the sample lines are num-
bered 1, 2, 3, ... according to the position in the natoral reading order. Then
S8 1 comprises lines numberd 1, 5, 9, ... ; SS 2, those numbered 2, 8, 10, ... ;
and 80 on. Estimates were propared separately for the subsamples as well
a8 for the combined sample.

Wherever both types of sample were taken, the systematio and the pro-
bablity samples were pooled to get over-all estimates for a given work.

$1¥o uso the torm "systomatic” oven though the intorvala between succcasivo lincs vary to
oo oxtont (vide Cochran, 1003, p. 208). For the sampling fractiona terd for most of the wocks,
thoe uso of & fixed intorval, say 40, betwesn succeesive samplo lines would havo been fairly times
consuming.
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Strictly spenking, one cannot think of sampling errors of cstimates based
on such non-probabilistic samples, but our finding that the series of word-
lengths is nearly random encouraged us to take a ‘practical’ view and assess
sampling errors of systematic samplo estimates by the divergenco among tho
subsample estimatea (Cochran, 1063, Chap. 8). One may imagino that tho
whole work is divided into & number of strata and each subsample includes
ono line from each stratum.

The broad agreement between probability samples and systematie ramplea
was evident from the distributions and averages (ride Tables 2 and 3) and from
fractile graphs (Mahalanobis, 1960) for the distributions based on the two types
of samples.  We, however, cstablished the validity of the systematic samples

iderable discrepancies bet

in a more objective manner. There were
the two types of samples for individual works like ‘Rdjsimha’. We needed
objective over-all tests for deciding whother tho frequencies of large and small
deviations between the two types of samples are such as could be expected to
ocour by chance. Ve also wanted to sce whether the sampling errors of the
two scts of estimates of z or p, (r = 1, 2, ...) are nearly equal, apart from diff-
erences in the respective sample sizes. The four serics of tests carried out
for this purpose are summarised in Tables 1(a) and 1(b).

For each work from which a probability sample waa drawn, the y'-test
of homogeneity was applied for comparing the subsamplewise distributions
of word-length in ayllables. The results are shown in cols. (2)-(4) of Table
1(a). Similar tests for the systematic sample are summarised in cols, (5)-(6)
of the same table. The x¥s in cols. (4) and (6) are mostly non-significant and
the P-values fairly spread over the interval (0, 1). But the sum of tho x*'s
in col. (4) is nearly significant (P = 0.08) and that of the x's in col. (6) is highly
significant (P = 0.009). So the x*'s in cols. (4) and (8) scem to have somo
upward bias,

The third scries of | geneity yi-tests, d in cols, (7)-(8) of Table
I(a), was applied for comparing the word-length distributions from the pro-
bability sample and the systematio sample from the same work. No y*.value
reaches even the 30 per cent Jovel and the sum of the 14 x¥'s has a P-valuo =
0.953.  So there is significant evidence that theso x*'s tended to bo on the low
alde.

The tests summarised in Table }(b) compare the variability of the four
subsamplo averages 2;, 2;, 2; and £, based on the systematic samplo and tho
variability of the average from the (combined) probability sample from tho
work, eliminating the effect of differences in sample size moasured by tho
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TABLE 1{a): RESULTS OF x* -TESTS FOR HOMOQENEITY OF DIFFERENT
DISTRIBUTIONS OF WORD-LENGTH

subsasaples of 4 subsamples of probability and
probability systomatic systomatio
samplea samploa samplos
work
no.of d.f x* a.f. x* df. x2
88
(1) 2) (3) (4) (8) 6) ) (8)
1. SAatuntala 4 12 18.809
2. Sutar Vanarie 4 15 .0
3. Durgeshnanding 4 12 17,135 15 15,084 5 3.9
4. Kopaltundali 12 4809
8. Vigacrksha 4 12 12,623 13 12.611 5 1.2
0. Kpphnakanter Will » 23 30.779 12 8.334 5 6.072
7. Aramdamath 8 28 21.874 12 14.015 1 4.832
8. Derd Chaudhurant 8 2 29.088 12 19.120 4 2.165
9. Rajrimha 10 e 35.200 12 11.138 [ 5.867
10, Baujhikurdnir Hap 8 23 20.443 12 16.198 4 3.613
11. Réjargs 8 12 23.220 12 20,895 5 3.339
12. Chokher Bali 12 11.713
13. Gora 4 12 16.335 12 21.724¢ 4 1.H0
14. Chaturahyn L] 28 41.812¢ 12 13.850 4 L7
15, Qhare Baire L3 2 26,194
10. $heper Kavita ] 12 1R.621 12 0 5 A.674
17. Yogiyog 12 7,957
18. Chir-Yari Kotha 4 12 13.577
19. Birbaler Ilalkhita 4 12 7.282
20. Pallisamaj 4 12 10.153
21. Pather Dabs 4 L] 14.462
22, Pather Panchali 4 12 13,138 12 18,800 4 2.017
. Apardjito 12 13.800
24. Devayin 4 12 14.703 12 12.473 4 1.430
25, Dyajipat 4 12 10.581 15 15,122 8 4.207
26. Janantik 4 12 16,808
21, Chachd Kahint 4 [ 7.182
28, Dedhe Vidleihe 4 12 5,609
29. Sub.total (1-28) 407 448.484 223 239.808 [ 41.012
30, Simya 15 20,140
31. Bankimchandra 15 34.0010¢
32, Vishvavidyilay 12 18.869
33. Kabulivalla 2 6.200
34. Kohudhita Pisin 18 12.780
Laboratory 12 17.152
30. Bub-total (30.33) 81 108.202
37. Total (204-30) 407 448.484 306 308.010 (2] 41.012

N.B.: (1) Singlo aaterisk (*) denotas significanco at 5 por cent lovel and doublo asterink
(%) nignifleanco at L por cent lovel,
(2) Systematio sampling was slightly difforont in the two subsots of works (vide text),
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TABLE I(b). RESULTS OF x' .TEST FOR COMPARING THE VARIABILITY OF
TIIE SUBSAPLE AVERAGES OF WORD.LENGTH FROM THE SYSTEMATIC
SAMPLE WITH THAT OF THE COMBINED BAMPLE AVERAGE FROM TIHE
PROBABILITY SAMPLE, AFTER ADJSUSTING FOR DIFFERENCES
IN BAMPLE BIZE

no. of sample wordx

work —_—
prub. myut, 2 P = upper tail
vample vamplo (&3 ZIJ'.) probability
) (&3] ® (L] *
1. Duwyeihnandini 871 1702 2.000  70.99
2. Visaopteha o1l 1852 1,703 0.50-0.70
3. Kpyhnakanter Will 1777 o 0.008 0.50-0.00
4. Anandomoth 1109 BOL 8.201 0.02-0.08
5. Devd Chaudhurini nu 833 5.043 0.10-0.20
6. Rijeimha 1423 5u7 3275 0.30-0.50
7. Banphakaranir Haf 1592 827 0.103 0.10-0.20
8 Rajargi 1632 650 4.525 0.29-0.30
9. God ¥80 1821 1.077 0.50-0.70
10. Chaturongs 1458 884 0.003 0.80-0.00
1. Sheser Kavita 735 1284 2,724 0.30-.50
12. Paiher Panchali 22 1630 2,716 0.30-0.50
13. Devaydn 031 2245 1.401 0.50-0.70
M. Dyyjipa 772 1501 5.712 0.10-0,20
15, Total - — 16.313 0.20-0.30

(424.8)

pumber of words. Ve assume that the z;'s are independently and normally
distributed, and that the sampling variances of such averages from both
typea of samples are inversely proportional to the sample size with the constant
of proportionality the samo for the two typea of samples. Wo then sce that

n &
x= e El (2—2')eat. V(2) we (2)
would be approximately distributed as 3 with 3d.f. Hero n, »’ uro tho sumplo
sizes of the probability and the sy ti ples, 2,2’ the reapective com-

bined sample averages, and P(z) is catimated from oqn. (1) so that it may bo
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taken as nearly exsct. The x*-values aro shown in col. (4) of Table 1(b).
The P-valucs aro well-spread over the interval (0, 1) and the total of the x*'s
has n P-value around 30 per cent.

We may now briefly consider the interpretation of theso results. The
x*-tests for homogeneity assumo srswr, but both types of samples involve the
uso of line-clusters, and the lengths of neighbouring words show somo positive
auto-correlation, which though small, is significant. This is why both types
of samples have slightly larger sampling crrors than s srswr of cqual size,
and the samo holds for subsumples of these samples. This explains the
small upward bins in the x¥'s in cols. (4) and (6) of Table 1{a). Actually, the
sub-samples of the systematic samples scem to be just as variable as probabi-
lity samples of the same sizo. This is particularly clear from the tests reported
in Table 1(b).

The downward bias in the y¥'s in col. (8) of Table 1(a) may be explained
in tho following (tentative) manner : The series of word-lengths is not per-
fectly random, but there are relatively homogeneous ‘patches’, differing from
one another in respeot of the averago of word-length. A subsamplo of a
systematic sample may miss many of the patches altogether, but the combined
systematic sample may sample most of the patches. So while the subsamples
of the systematic samplo may be as reliable as probability samples of the
same size, the combined systematio sample may bo slightly more reliablo than
a probability sample of equal size. In other words, the subsamples of the syste-
matic sample may slightly exaggerate the true sampling errors of the com-
bined systematio sample.

4. THE WORD-LENGTH DISTRIBUTIONS
Tubles 2 and 3 present the estimates for the prose works. Most of tho
works aro novels of different types. The two works by Vidyasagar arc free
renderings of classical Sanskrit works. ‘Chdr-Ydri Katka' is a string of four

short stories; ‘Chachd-Kahini® is also a collection of short storics. ‘Drstipat’ and

‘Deshe Videshe' come under belles lellres, ‘Birbaler Halkhala' is & colleotion of
cssays. Some of the works represent landmarks in the history of tho Bengali

language/literature. Thus, tho earlicst included, ‘Shakuntala’ (1854) was
tho first work of art in Bengali prose, Emphasis has been given to the works
of Bankimchandra and Tagore, tho two greatest makers of Benguli prose.
Muztaba Ali and ‘Jajabar’ wero included as representatives of certain trends
in recent literature,
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In the last aix rows in both tables, we cover thres short essaya and threo
short stories.

Words were taken as prinled, demarcated from one another by spaccs,
and no attempt was made to count compounds of two words, say, 8 two words,
instead of one. Between works variation in average word-length is partly
duo to variation in the proportion of compounds. As is well-known, compounds
were more frequent in tho elevated Sanskritised style of Vidyssagar and
Bankimchandra (early phase).

Counting of syllables was basoed on the standard pronunciation of literary
Bengali, which means the modes prevailing in learned circles in and around
Calcutta (Chatterjee, 1921). Sometimes an a sound (‘a’ as in English ‘fall’)
scomed to bo optional. Such cases were few in the prose works and the older
mode of pronouncing it was adopted there.$

The following diphthongs were treated as similar to single vowel sounds
in that they form the core of single syllables : ef, eu, aee, &c0, ai 8o, 80, Au,
0@, 00, 0e, o, ou, ui. The romaining diphthongs, viz., ie, ia, io, iu, es,
€0, 08, 03, ue, us, uo were each considered as two distinct vowels. All triph-
thongs and higher combinations were split into different syllables on the basis
of the rules adopted for diphthongs (vide Chatterjoe, 1921, pp. 16-17).

In Tablo 2, the standard errors of the averages were computed for the
combined probability samples, using eqn. (1) given earlier : Tho standard
error of the pooled average based on the probability and the systematio
les was obtained by multiplying the s.e. of the average from the probabi-

)3

lity sample by ‘J;_T_—",, where 1, #’ are the number of words in tho probability

and the systematio samples respectively.

Historical trends sn word-length : The estimates, especially the averages
2, corroborate what is generally known about the historical changes in literary
Bengali, Bengali fiction started with 2 around 2.7 in the works of Vidyasagar
written in chaste, Sanskritized style (sddhu bhdoa), but the average declined
sharply during Bankimchandra’s period, even though Bankimohand 1!,
used the chaste style throughout. A striking figuro is the average , 2.26 for

‘Devi Chaudhurdni® (1884); here the stylo is almost colloguial, excepting for

*Such cases wore more frequont in Bengali pootry, and in cach case wo had to ascortain
which mode of p iation was the moro approf For poeras in ‘paydr® and othor metore
whoro tho voca) drawl is prodominant, pronouncing tho ‘a* eound soemed to bo dosirsble. In
any uu,ourdnumvwd-bngthnndqlbbhtmhmwmmmmb]«uw
becauss of this,
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verbs and pronouns, in tho conversational passages. Thero was some further
decline in 2 during Tagore's period, first when the colloquial style began to bo
used in fhe conversational maller —o.g., in 'Cora’ (1910)}—and then when tho
said style was used throughout, Leginning with ‘Ghare Baire' (1016) where
2= 2094002

The few figures for casays and short storics also tell the same story.
Everywhere the older chaste stylo employing longer words and compounds
has been replaced by the colloquial style using shorter words.

Word-length in different types of works : The works of Vidyssagar and
tho early works of Bankimchandra show 2 around 2.6 or 2.7, but in 20th century
Bengali fiction the effective range is from 2.1 to 2.4. Historical novels secm
to have somewhat higher averages. In the subscquent communication on
the randomness of word-length scrics, we propose to show that words used
in conversational passages are shorter, on the average, than words used clso-
where.  So the over-all average tends to be lower if the weightage of conver-
sational matter is relatively high, Actually, variation in 2 between different
works can Le partly explained by the unequal \\cnghmge of conversational
matter.  For essays containing no conversati passage, tho effective rango
of z seems to bo 2.3 to 2.7,

High values of Z usually indicate the chaste clovated atyls with a high
proportion of ‘tatsama’ words (Sanskrit words in unmodificd form) and com-
pounds, while a low 2 is generally iated with the colloquial stylo with a
high proportion of ‘tadbhaca’ (i.e., Prakrit) words. \Whether the verbs and
pronouns have the chaste or the colloquial form is of little direct consequenco.
Tho average is really low when the colloquial style is used throughout, and
not merely in the conversational passages. This happens for works writton
as thoughts or specches of the leading character(s).

It appears that any non-trivial work in Bengali will have 2 in the neighbour-
hood of 2, at least.

Within author differences: Not only Bankimchandra and Tagore, but
others also (e.g. Bibhutibhusan) show appreciable and statistically significant
variation in 2 between different works written by them. This is o major
finding, although in a negativo scnse. Some statistical investigations on western
languages havo created the impression that statistical style measures, bused on
word-length, sentenco-length, size and diversity of vocabulary, eto., can be used
for characterizing individual stylo (Yule, 1938, 1044 ; Fucks, 1052 ; Williams,
1056). But tho situation scoms to bo different for Bengali prose.  This may

3
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be partly becauso Bengali prose was changing fust botwoon 1850 and 1925
(broadly speaking) which was its formative period.

Studies on Plato’s works and also Shakespearo’s show that an author’s
stylo can vary with his age. Ono can also expect that an author will vary
his stylo when writing in different fields of literature. But there are instances
in Tablcs 2 and 3 where the word-length distribution varics erratically between
similar works written by an author at not too distant dates. One may, for
examplo, compare ‘Visavrksha’ and ‘Krshnakdnter Will', or ‘dnandamath’

and ‘Devi Chaudhurini’, or ‘Chaturanga® and 'Ghare DBdire’, or ‘Pather
Panchali’, 'Apardjita and ‘Devayin’..

5. A CLASSIFICATION OF BENGALI SYLLABLES
Bengali syllables vary sufficiently in respect of length to make the number
of syllables an inadequate measuro of word-length. One may recognize two
relatively homogeneons types among Bengali syllables if one is interested
in their length. Theso types are defined below :

type definition? llustration
A (i.o. short) opcn syllablos without o, mi, khi, srd
diphthongs
B (Leo. ) B closcd syllablos an, nun, andn, biag, kik
lorg B, a nyilablos with ai, mas, strai
diphthongs

For cortain purposocs, typo B syllables were furthor subdivided into types By
and B,.

Generally speaking, type B syllables are longer than type A syllables. For
purposes of metrio analysis, typo B syllables are sometimes assumed to take two
mora or instants for p i 28 against one required by typo A syllables
(Chatterjce, 1945, pp 377-8). 'Thus, instead of saying that the averago word-
length for & Bengali work is 2.1 syllables, ono might say that the average word
has (say) 1.4 syllables of type A and 0.7 syllables of type B.

Table 4 shows the percentages of typo A syllables cstimated for & number
of works from tho samples described carlier. Large samplo propertics of ratio
catimates may bo safely assumed for all theso percentages. Most of the per-
centages lic in the range from 62 to 72, and elthough somo of the dilferences
uro statistically significant, the overwhelming impression is ono of stability.

YOpen (vowsl onding) and clovod (consonant-onding) syllublos aro dofined {n Chattwrjvo
(1943, pp. 23,35),
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So the distinetion Letween ‘long” and ‘short’ syllables may be ignored in
comparing average word-length in syllables in different works in Bengali prose,

TABLE 4. TPERCENTAGES OF SIIORT OR TYPE A SYLLABLES
ESTIMATED FOR A NUMBER OF WORKS IN BENGALI PROSE

no, of eample

porcentage of typo A syllablea by
beampl

work typo of

sample words sylinblos 1 2 3 4 comb,

m (2) (3) ) (8) (] [y} (8) )
Shakuntala prob. 606 1882 08.3 €7.4 TL.5  69.0 69.1
*Sitér Vanards " 750 2021 06.3 07.2 81.3 65.4 66.6
Durgeshnandint " 577 1488 61.8 4.8 G6.4 8.3 8.8
Viparrkeha " 611 1500 7.1 681 09.06 8.3 69.3
Cors ” 880 2072 70.0 69.4 70.0 66.8 69.4
Sheger Kaviti " 735 1007 05.4 68.0 08.4 68.0 67.4
Char-Yarl Katha i 872 1796 66,7 650 66.2 644 05,0
*Birbaler Halkhala " 1041 2400 618 618 60.5 03.4 619
*Palllsamaj - 800 1860 724 707 70.0 68.3 70.0
Pather Dabl . A15 1816 70.4 69.8 60.4 08.2 09.5
Pather Panchal " 922 2075  73.6 7.2 09.3  09.7 709
Dervayin " 031 1970 67.06 06,7 0.7 704  00.1
Drfipat - 772 IR 624 058 645 60.2 033
*Janantik " 600 1682 04.8 622 617 60.2 63.7
Chicha-Kahint " 778 1703 66.7 057 052 63.8 654
Dedhe Videshe " 701 1718 68.8 640 62.8 638 6.0
*Samya ayst. 1010 2045  60.0 00.0 66,7 04.3 05.8
*Bankimchandra " 1237 3318 63.¢ 03.0 021 024 028
*Viéhwavidyalay " 1006 2300 06.8 63.0 647 021 6dd
* Rabuliwls . 779 1R M7 780 722 712 TG
*Ryhudhita Pisin - 192 3008 66.7 68.4 70,0 0.8 69.0
*Laboratory - 1228 2017 .6 68.4  09.4 094 70.8

The percentage of type B, syllables was of the order of 5 for all the works
oxamined; these works aro marked with an nasterisk in Table 4,
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6. THE FORM OF THE WORD-LENGTH DISTRIBUTION

We considered fitting theoretical distributions to tho eatimated proportions
pxr=1,2,...) of words of length 2 (syllables). Elderton (1049) fitted the
geometrio distribution to certain distributions like that from Fitzgerald's
‘Rubaiyat’ of Omar Khayyam. Fucks (1935) stated that z—1 is approxi-
mately distributed in the Pofsson form for eight out of tho nine languages
examined by him, Arable being the only exception. The lognormal distribution
has been fitted to distributions of English words with word-length meaaured
in terms of letters (Williams, 1936; 1lerdan, 1058).

Since p, is considerably larger than p,, the g trio law fails completely
for Bengali. The Fucks law and the lognormal distribution wero tried for the
28 works in Bengali prose (vide Table 2)—the short storics and essays were
excluded. Only the over-all (combined sample or probability-plus-systemati
samples) distribution was considered and the small deviations from srawr
were ignored. The lognormal distribution was fitted in two ways: first
(referred to as LN(a)) by supposing that the observed z-values 1, 2, .., represent
intervals 0-1, 1-2, ... of the underlying conti variate (Aitchison and Brown
1857, pp. 92-3), and second (referred to as LN(b)) by eupposing that the ob-
served values 1,2, ... represent intervals 0-1.5, 1.5-2.5, ... ete., of the under-
lying variate,

We refrain from presenting the estimates of parameters or tho fitted
distributions of word-length. The goodness of fit was examined by threo
criteria, x%, the Kolmogorov distance K and D = X|p,—#,|, where 3, is tho

‘fitted’ proportion of words of length x. The index D was closcly correlated
with y*/n, where n is sample size, and was employed purely as a descriptive

The Kolmog test is extremely ‘conscrvative' in tho present
situation because of the discretencss of tho word-length distribution and
becauso parameters have been eatimated from samplo data. Tublo & shows
the results of such examination.

The Poisson fit was generally poor and inferior to the lognormal, except
for the older works, e.g., *Sitar Vanards'—The variance of z, St is usually less
than 2—1 (vide Tablo 2). LN(b) gave a better fit than LN(a) for 20 works
out of 28 and the y*test was applied to examine the LN(b) hypothesis.

It must be noted that for the sake of i the estimation of the
lognormal parametera was not done by a fully efficiont method as required for
the x*-teat. e wanted to use the method of quantiles (Aitchison and Brown,
1057, Chap. §), but various considerations, especially the curvaturo of the
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TABLE 6. QOODNESS OF PIT OF POISSON AND LOGNORMAL DISTRI-
BUTION® TO OBSERVED DISTRIBUTIONS OF WORD-LENQTH IN
SYLLABLES, SEPARATELY FOR 28 WORKS IN BENOALI P'ROSE

no, of D = Sipa—pil K (por cont) o* for LN(b)
work sampla
words Poimon LN{a) LNi%) LNla) LN®) df x*
m [t} ] ) (L] 8) @ (U]

Shakuntali 696 0.219 0.200 0.130 4.00 4 15.30%°
Suar Vanaesa 760 0.163 0.247  0.190 8.40° 4 30,07¢%¢
Durgeshnanding 2369 0.228 0.134 0.1%4 2.80%¢ 4 40.79%¢
Kapaltungala 493 0.144  0.139  0.088 126 ¢ 8.0
Vigavrkgha 2163  0.230 O.114  0.04¢ 1.10 4 e
Kuehnokanter Will 2526 0.211 0.100 0.107 250 4 3.
Anandamath 1910 0.220 0.181 0.1 3200 4 2048000
Dert Chaudhurint 2007 0.288 0.221 0.153 41200 3 48,6700
Rijrimha 1930 C.199 0.3 0.070 2.02 4 1050
Bauphakuranir Hij 2019 0.280 0.242 0.182 4.4000 & 80,890
Rsjargi 2331  0.308 0.178  0.108 3.30° 4
Cholher Bali 1318 0.320 0.208 0.133 4.060 3
Qord 2713 0.314 0.107 0.00 2.99° 0.7 4 10.65¢
Chatranga 2312 0.326 0.181 0.118 8.30%* 3.13* 3
Ghare Baire 1901 0.412 0.079 0.143 1.79 3.63° 3
Sheger Kavita 2010 0.360 0.034 0.101 0.73 250 3
Yogdyog 1187 0.394 0.121 0,170 2.67 4.5 3
Char.Yarl Karha 872 0.405 0011 0.17¢ .48 426 2 f0.43%ee
Birbaler Halkhata 1041 0,180 0.083 0.037 2.12 2.7 3 320
Pollisamas 800 0,308 0.130 0.076 2.83 1,83 3 12,720
Pather DalA 815  0.207 O0.249 0.173 7.00°%° 4.91° 2 95.64%e
Pather Panchali 2582 0.312  0.098 0.027 2.01 0.51 3 0.48°
A parifita 1834 0.303 0,124 0.082 3.07 0.97 3112
Deveyin 3176 0.300 0.067 0.130 L.14 3.060¢ 3 57.42000
Dratipdt 2363 0.223 0,063 0.(30 1.00 0.50 & 8.14
Janantik 800 0.345 0.054 0.112 1.05 3.10 3 8.85°
Chachakihint 718 0.402 0,022 0.004 0.40 2.60 2 6.58°
Dedhe Videide 791 0.387 0.007 0.130 1.20 3.10 2 13.88%

*For explanation of tho Poimson and the two lognosmal modols, aco text.

NJJ.': Binglo, double and triple asterisk denots, respectively, significanco at § por cont
lovel, significance at 1 per csnt lovol and significance at 0,1 par cont lovel.
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ogives on log-probit scale, suggested the following medification for the
LXN(a) fit. Denoting by P, the cumulative proportions of observed z-valuea
upto z = 1, and the normal deviate corresponding to P; by l,,‘, we cstimated
the parameters 0 and A—mean and 8.d. of the underlying logarithmic variata
—by solving

loge1+Hloge2 = 204 A(tp, Hp,)
and log3+logd = 20+Altp +p,)-

For tho LN(b) fit, the quantitics on the left-hand side were replaced by log,1.5
+log,2.5 and log,3.6+log,4.5, respectively.

The LN(a) fit was gencrally better for worka wholly in colloquial style,
e.g., ‘Ghare Baire’, while LN(b) tended to be superior where the chaste style
is used at lenst outside conversations. Our choice of the 28 works gave higher
weightago to works in the chaste style, and this explains the over-all superiority
of LN(b) over LN(a) in Table 5.

While the values of D and K show declining time-trends for LN(a), the
values for LN(b) seem to fluctoat da tant level

The y-test and even the K-test gives significant results in many casea
and, evidently, on the whole. The sum of the 28 x*'s is 680.68, which is o
remarkably high value for a x* with 92 d.f. In an absoluto sense, the fits are
often fairly good, as shown by the small values of K, but the amall deviationa
are statistically significant as the sample sizes aro largo.

o

e spent some time in ining the distr for nine 1
presented by Fucks (1055). Tho Poisson fit waa better than for Bengali works,
with D = 0.03 for Esperanto, 0.08 for German and 0.10 to 0.15 for tho other
languages. For Arabic, however, D is 0.31. The differenco si—(z—1) is
well below zero for Arabie, Latin and Turkish, ncar zero for Esperanto and
German, and fairly above zero for the four ining languages, Tho sampl

sizes being presumably large, the fit cannot bo smd to be really satisfuctory.

Fucks® approach of studying one ‘average’ distribution for cach languago
fs, in fact, open to serious criticism : the concept of an ‘average’ distribution
is ill-defined. We therefore tricd tho Poisson model to word-length distri-
butions for individual works in English, German and Russian found in Elderton
(1049), Fucks (1052) and Herdan (1956). Obviously, the model cannot apply
both for individual worka and for the ‘average’ distribution,

BHAL
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For most works, s% oxceeds (2—1) by an appreciablo margin. Among
English  works, Gray's Poems (D = 0.02) snd Cenesis (D = 0.03) showed
excellent agreemont, but works by Macuulay und soveral others showed D
uround 025, Tho findings wero similar for German works. For the four
Russian works reported in Herdan (1956), the value of D ranged from 0.10
to 0.17.  Tests of goodncss of fit would givo significant results in most
cases,

7. SOME OBSERVATIONS ON BENGAL! POETRY

Wo did some hurried examination of Bengali poctry, covering a very
small sample. Actually, wo examined (i) the first 200 lines of ‘Aleghanada-
badka Kavya', an epic in blank verse, by Michael Madhusudan Dutt and (i)
22 poems of Tagore selected in a purposive manner, spread over his poctical
life-span, including many famous poems and representing different types of
poetry with varying themes, moods and meters. All the pocms of Tagore
were subjected to complete counts, excopting one long poem, viz., 'Puraskar’,
where every Sth stanza starting from the sccond was chosen.

We refrain from presenting the word-length distributions. The extract
from “3leghanadabadha Karya' has 2 between 2.55 and 2.6, which is not at all
high.

Thero is little evidence of any time-trend in the averages for Tagore's
poems. This is in sharp contrast to the picturo for Tagore's novels, essays and
short stories. The highest 2 is 3.35 for ‘ Varskdmangal’; next comes ‘3eghadut’
(2.85) and ‘Urvashi’ (2.86). At tho other end of the scale, we get ‘Krsknakali’
(2.10) and two poems for children, ‘Virpurus® (1.95) and ‘Khelabhold' (2.00).
In between the two extremes, one finds almost continuous variation :  “Prandm’
(2.76), ‘Swapna’ (2.09), ‘Tapoblanga’ (2.65), ‘Africa’ (2.50), ‘Puraskdr’ and
‘Salyendranath Dulta’ (2.48), ‘Balakad’ and ‘Ora Kaj Kare' (2.47), ‘Sandhyd’
(2.46), “Shajahan® (2.39), ‘Niruddesa Yatrd (2.35), *Banst’ (2.32), ‘Ami’ (2.18),
‘Badh’ (2.13), ‘Sonllr Tari’ (2.12) and ‘Nirjharer Swapnabhanga’ (2.11).

Appurently, a Bengali pocm can casily have z anywhero from 2 to 2.9,
broudly speaking. This is a wide rango. A high Z does not scem to be as
unnatural in Bengali poetry as it does in Bengali proso today, because poctry
need not employ everyduy languago. Word-length does not have tho samo
significanco in Bengali pootry ns it docs in Bengali proso. Different pooms
in tho samo work of Tagore ofton show conspicuous variation in z.
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A poem with o high Z is usually on a sorious theme, but the converse is
not true(e.g., ‘Ami.). The forms of verbs and pronouns are not very important,
‘Meghadut’ with colloquial verbs has an elovated style (Z = 2.85), while ‘Badhu’
and ‘Nirjkarer Swapnabkanga® with z near 2.1 use chaste forms.

Tho relative frequencies of type A syllables vary considerably among the
poems examined, which vitiates between pocms comparisons in respect of
z. The percentage of type A syllables ranges from 65 to 00. The variation
scems to be rclated to the meter employed. ‘Banshi', ‘dmi’ and ‘Africa’,
written in free verse, report percentages between 65 and 72 and resemble the
prose works in this respect. The highest pereentage, about 00, is found for
*Parshdmangal’ in the ‘maltravrila’ meter.
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