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In Celebration of Yet Another Milestone:
The 80™ Birthday

of the Founder of Quantitative Linguistics in Japan

Shizuo Mizutani

This issue of Glottometrics (Number 12) in 2006 is dedicated in celebration of
the 80" birthday of the founder of quantitative linguistics in Japan, Sizuo
Mizutani. The details of his academic work are introduced by Maruyama in
Glottometrics (Number 10) in 2005.
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Models for dynamic inter-textual type-token relationship

Fan Fengxiang', Dalian

Abstract. This paper examines the inter-textual type-token relationship and tests some existing
quantitative models describing the vocabulary size and text length relationship. 8,334 samples were
randomly drawn from the British National Corpus, totaling 8,001,000 tokens. The result shows that
the models by Herdan and Brunet can capture the dynamic inter-textual type-token relationship, and
the latter is also robust in extrapolation.

Keywords: inter-textual type-token relationship, TTR-models, English

Introduction

The type-token relationship figures prominently in quantitative linguistics and language
teaching. The type-token ratio (TTR) serves as one of the markers for genre classification (Bi-
ber, 1988, 1989), authorship attribution (Stamatatos et al., 1999), text categorization (Karl-
gren, Cutting, 1994), and as a measure for vocabulary diversity (Schmitt, 2002). In ESL/EFL
(English as a Second Language/English as a Foreign Language) teaching, TTR is mainly used
to measure lexical density of a text (Nation, 1990), and the learner’s lexical variation in their
compositions (Arnaud, 1984).

Linguists have noticed the sensitivity of the TTR to the number of tokens (Guiraud, 1954,
Orlov, 1982, Sichel, 1986, Holmes, 1994), and methods have been devised to overcome the
variability of the TTR, i.e. Yule’s K, Guiraud’s R, Sichel’s S, Honoré’s H, Scott’s stan-
dardized TTR (Scott, 1996) and so on. Though the quest for a stabilized type-token relation-
ship is both of theoretical and practical significance, the study on the variability itself is
important, particularly for ESL/EFL teaching, where there is a lack of robust models
describing the dynamic type-token relationship. Such models can be used for language course
design and for the development of lexical acquisition theories.

The aim of this research is to study the quantitative behavior of types in relation to the
increase of the number of cumulative tokens from different texts, and search for a model cap-
turing such a dynamic relationship. To achieve such a purpose, 8,334 samples were randomly
drawn from the British National Corpus (the BNC), totaling 8,001,000 tokens. The samples
are of four different sizes: 500-word, 1000-word, 1500-word and 2000-word, which are the
normal text length in intermediate and advanced ESL/EFL teaching. Considering the size of
the well-known corpora, such as the Brown Corpus and the LOB Corpus, which respectively
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2 Fan Fengxiang

contain 500 2000-word samples totaling 1,000,000 tokens each, the number of samples and
the total number of the cumulative tokens are very large for a study of this nature. Such a
number can test a model’s descriptive power for a very large number of cumulative tokens
since some models may have a threshold over which they will break down. A set of computer
programs in Foxpro was used for sampling and calculating the type increase as the samples
were drawn one by one.

There are two kinds of types, the string types and the lemma types. The former refers to
different word-forms while the latter refers to the set of word-forms with the same sense,
differing only in inflections. Under this definition, give, gives, giving, gave, given are five dif-
ferent string types but only one lemma type. In this paper #ype refers to lemma type. It ex-
cludes Arabic numerals, personal and place names, and non-word strings. Tokens include all
the character clusters and single characters in a text except punctuations. In addition, type is
used interchangeably with vocabulary. The difference is that vocabulary is used in relation to
text.

Models for the vocabulary size and text length relationship

There have been a number of influential quantitative models describing the vocabulary and
text length relationship. A selection of indices is listed below. In these models / stands for the
size of vocabulary and N for text length. Other symbols are parameters.

(H V= aJN (Guiraud, 1954). Sanchez & Cantos (1997) proposed a similar model

Types = K~/ Tokens .
(2) V =exp(In” N) (Somers, 1959)

(3) V' =aN” (Herdan, 1964). Heaps (1978) proposed a similar model in the form
D = KN”, which is known as the Heaps’ Law.

(4) V =a(InN)” (Brunet, 1978)

_ Z(InZ-InN)N

6 V= (Orlov, 1982). Z is the Zipf size.
(InZ+a)(Z—-N)

©) 7 =—"_ (Tuldava, 1995)
g+ N

) 7V =— N Kshler, Martinakova, 1998)
1-p4+ N

These models will be tested on the observed type increase of the set of 8,334 random samples.
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Analysis and results

The 8,334 random samples totaling 8,001,000 tokens produce 60,193 types. However, if
Arabic numerals, personal and place names and non-word strings were included, the number
of types would increase to 10,082. Figure 1 and Figure 2 are respectively the type growth
curve and the TTR decrease curve.

We omitted to scrutinize the possible variation in sequencing of samples, though the
problem of inhomogeneity with which we are confronted here plays an important role (cf.
Altmann, 1992). Different order of samples may bring different (better or worse) results. We
rely on the equal value of all possible sequencings of samples.
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Fig. 1. Type growth curve. The solid line is the “clean” type growth curve, the dotted line the one with
Arabic numerals, personal and place names, and non-word strings.
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Fig. 2. TTR decrease curve
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Despite the number of cumulative tokens, the type growth curve shows no sign of leveling out
even when it reaches the end. It is still in the LNRE zone. The rate of the increase is very high
initially; the first 50,000 tokens produce 5,564 types. But the rate of increase gradually slows
down. For example, from 7,774,000 tokens to 7,986,000 tokens, the number of types
increases from 59,474 to 60,009, a yield of only 536 new types out of 212,000 tokens. The
initial TTR is 0.3433, dropping to 0.0075 at the end.

All the models were tested on the observed type growth of the set of 8,334 samples, and
the results are shown in Figure 3, Figures 4, Figure 5 and Figure 6. The solid lines are the
observed values and the dotted lines the model fits.

70000 70000
60000 60000
50000 50000
40000 40000
30000 30000
20000 20000
$ 10000 {/ $ 100001/
o o ke
& 0 & 0f
1500 1929000 3855000 5736000 7701000 1500 1929000 3855000 5736000 7701000
Tokens Tokens
Fig 3. Fitof (1), (left), a = 65.7365677; and fit of (2), (right), a = 0.8698.
70000 70000
60000 60000
50000 50000
40000 40000
30000 30000
20000 20000
$ 10000 $ 10000
o o
& 0 & 0
1500 1929000 3855000 5736000 7701000 1500 1929000 3855000 5736000 7701000
Tokens Tokens

Fig. 4. Fit of (3), (left), a = 65.73656, = 0.4291; and fit of (4), (right), a = 0.0014238, B= 6.345906.

Of these models, (3) and (4) give very good fits. Their determination coefficient (R’) is re-
spectively 0.99971 and 0.99968. Although (3) has a slightly but irrelevantly larger deter-
mination coefficient, it severely underestimates the observed values between 1,500 tokens
and 150,000 tokens, while the initial deviation of (4) from the observed values is very mild.
Table 1 reveals this fact. To save space, it only shows the number of tokens, the observed
number of types, the model estimations and errors between 1,500 tokens and 42,000 tokens.
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Fig. 5. Fit of (5), (left), Z = 132000, a = 33.9819; and fit of (6) and (7), (right). The latter two
produce exactly the same fit that completely overlaps each other (the dotted line). For (6), a =
73573.696, f =2308732.74; and for (7), a=0.031868, # =4.33138.

Table 1
The observed number of types, the model estimations and errors
between 1,500 and 42,000 tokens

TK TP ES4 FE4 ES3 _E3 TK TP ES4 E4 ES3 E3
1500 515 434 82 1516 -1001 23000 3516 3245 271 4893 -1377
3000 888 770 118 2042 -1154 24000 3594 3334 261 4983 -1389
4000 1088 964 125 2310 -1222 24500 3645 3377 268 5027 -1382
4500 1200 1054 146 2430 -1230 25000 3679 3420 259 5071 -1392
5000 1297 1140 157 2542 -1245 26000 3792 3505 287 5157 -1365
6500 1591 1382 209 2845 -1254 27500 3981 3630 351 5283 -1302
7000 1655 1458 197 2937 -1282 28500 4042 3711 331 5365 -1323
8500 1823 1673 150 3192 -1369 29500 4101 3791 310 5445 -1344
9000 1926 1742 184 3271 -1345 30000 4125 3830 295 5484 -1359

11000 2188 2000 188 3565 -1377 30500 4152 3869 283 5523 -1371

12500 2441 2181 260 3766 -1325 31000 4182 3908 274 5562 -1380

13000 2475 2239 236 3830 -1355 31500 4233 3947 286 5600 -1367

15000 2687 2463 225 4073 -1386 32000 4255 3985 270 5638 -1383

16000 2799 2569 230 4187 -1388 32500 4293 4023 270 5676 -1383

17000 2910 2673 237 4298 -1388 33000 4322 4061 262 5713 -1391

18500 3068 2824 244 4457 -1389 33500 4349 4098 251 5750 -1401

19500 3170 2921 249 4558 -1388 35500 4549 4245 304 5895 -1346

20500 3302 3016 286 4657 -1355 36000 4611 4281 330 5930 -1319

21000 3352 3063 289 4706 -1354 37000 4704 4352 352 6000 -1296

21500 3409 3109 300 4753 -1344 39000 4800 4492 308 6137 -1337

22000 3451 3155 296 4801 -1350 40000 4842 4561 281 6205 -1363

22500 3469 3201 269 4847 -1378 42000 4993 4696 297 6336 -1343

TK: inter-textual cumulative tokens

TP: the observed number of types
ES4:  estimation of (4)

E4: errors of (4)

ES3: estimation of (3)

E3: errors of (3)
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Figure 6 compares the errors of (3) and (4).
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Fig. 6. The error curves of (3), (the broken line), and (4), (the solid line)

Figure 6 shows that from about 6,000,000 tokens upwards, (4) starts to have bigger deviations
than (3). At the end of the curve the error of (4) is 414 while (3) is only —87. However,
considering the corresponding observed number of types (60,193), 414 is almost negligible,
while the errors of (3) at the initial stage are intolerable because the model fit departs substan-
tially from the observed values.

The fit of (5) is acceptable, with a determination coefficient 0.99644; however, its initial
deviation is too big. For example, at 60,000 tokens the observed number of types is 6,151,
but the model’s estimation is 4,042, an error of 2,110. The fit of (1), (6) and (7) is poor. The
determination coefficient of (1) is 0.98473. (6) and (7) have the same determination coef-
ficient 0.97361. The fit of (2) does not resample the observed curve at all. Its determination
coefficient is 0.82007. Figure 7 and Figure 8 are the above mentioned model error curves.
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Fig. 7. Error curves of (5), (the solid line) and (1), (the broken line).
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Fig. 8. Error curves of (6) and (7), (the solid line), and (2), (the
broken line). The curves of (6) and (7) completely overlap each other.

Discussion

Curves (3) and (4) prove to be good for the description of the dynamic inter-textual type-
token relationship under 8,001,000 inter-textual tokens. Since the fit of (4) has very mild
deviation throughout the observed type growth curve, it is more appropriate for the study of
lexical acquisition and ESL/EFL teaching.

It is estimated that on average educated native speakers have a vocabulary of 20,000
(Nation 1990, Nagy,1997). Radford et al. (1999) think it is around 30,000. If we put the figure
at 25,000, the number of inter-textual tokens needed to produce this number of types can be
estimated with (8), obtained from (4):

(8) Nze/\z/z.

With the parameters of (4) for the 8,001,000 inter-textual tokens, N is 1,040,078. This
vocabulary size is not difficult for native students to acquire since generally they read about a
million words of text a year (Nagy, 1997).

In ESL/EFL teaching, course designers must decide on the volume of input texts needed
for the intended number of new words to be learned. If the learners already have a vocabulary
of 1,000 words, and the course designer wishes to add 2,000 more, then the volume of texts in
terms of cumulative tokens can be estimated with (8). V is set to 3,000; and N is 20,326,
roughly the number of cumulative tokens contained in 20 1000-word texts.

Apart from mild deviations, (4) is also fairly robust for extrapolation while (3) is not.
Both (3) and (4) were tested on a set of 1,000 samples randomly drawn from the BNC,
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totaling 1,000,000 tokens. For (3) @ = 30.481125, = 0.4857; for (4) a = 0.002095567, f=
6.202270648. These parameters were used on the set of 8,001,000 cumulative tokens.
Figure 9 and Figure 10 shows the results. The solid lines are the observed values, the dotted
line the extrapolation.

70000 . 2000
1000
60000 FACY, SN SR
04/ et
50000 -1000
-2000
40000 23000
30000 -4000
-5000
20000 -6000 :
$ 10000 p 77000
S S -8000
2 0 o -9000 ]
4000 1977000 3903000 5884000 7701000 4000 1977000 3903000 5884000 7701000
Tokens Tokens

Fig. 9. Extrapolation of (3). Left: model fit with a = 30.481125, # = 0.4857. Right: error comparison.
The solid line is the errors of the model fit with the original parameters, the broken line the errors of

extrapolation.
70000 1200
4
60000 1000 o
800
50000 Y
600
40000 400
30000 2001
ol
20000
-200 1
(] (9]
g 10000 £ 400
= 0 &5 -600
4000 1977000 3903000 5884000 7701000 4000 1977000 3903000 5884000 7701000
Tokens Tokens

Fig. 10. Extrapolation of (4). Left: model fit with a = 0.002095567, = 6.202270648. Right: error
comparison. The solid line is the errors of the model fit with the original parameters, the broken
line the errors of extrapolation.

The parameters of (3) for the set of 1,000,000 tokens can not be extrapolated to the set of
8,001,000 tokens while the parameters of (4) can. As Figure 10 shows, the fit of extrapolation
of (4) is still good; its determination coefficient is 0.99903 while that of (3) is 0.86382. For
the first half of the extrapolation curve of (4) the fit is even better than the fit with the original
parameters. On the second half of the curve the deviation starts to increase. At the end of the
curve the error of the extrapolation reaches its peak 1,056, but it is still acceptable because it
is only 1.17% of the observed values.

We now stretch this robustness of (4) to the limit and use (8) to try to estimate the
cumulative tokens needed to generate the entire set of the vocabulary in general English. For
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the sake of simplicity, assuming this set of vocabulary is all contained in the Oxford English
Dictionary of the second edition, which has 290,000 head words. With the parameters for the
set of 8,001,000 tokens and V set to 290,000, N is 713,979,058. Tests reveal that NV is over-
estimated in extrapolation with (8) using parameters obtained from the smaller set of samples.
Therefore it is highly possible that 713,979,058 inter-textual tokens would be enough to
produce 290,000 types.

Summary and conclusion

In the inter-textual type-token relationship, the number of types is a function of the number of
inter-textual cumulative tokens, with an ever decreasing TTR as the number of tokens in-
creases. The number of types increases rapidly at the beginning then the rate of increase slows
down. However, the type growth curve is still on the rise as it reaches the end. The starting
value of TTR of the 8,001,000 tokens from 8,334 random samples is 0.3433, decreasing to
0.0075 at the end.

The inter-textual type-token relationship can be well captured with Herdan’s model and
Brunet’s model, whose determination coefficient is respectively 0.99971 and 0.99968. Al-
though Herdan’s model has a negligibly larger determination coefficient than Brunet’s it
gravely underestimates the observed values under 150,000 tokens. In this respect Brunet’s
model is more suitable for use in lexical acquisition studies and EFL teaching. In addition, it
is robust for extrapolation. Orlov’s model fit is acceptable. Tuldava’s model and Koh-
ler-Martinakova’s model give poor fits. Since they are merely modifications of the same
formula, the two produce exactly the same fit for the empirical data. Somers’ model can not
describe the inter-textual type-token relationship at all, though, perhaps, other sequencing of
samples might have resulted in a better fit

Considering the vastness of English texts, the number of the samples and the number of
the cumulative tokens are still too small. It would be of interest to study the behavior of
Herdan’s model and Brunet’s model with much larger sets of empirical data.
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Script complexity revisited

Carsten Peust, Konstanz'

Abstract: A simple method for quantifying the complexity of graphical signs is suggested. The
complexity is defined as the number of crossing points which can maximally be achieved with an
overlapping straight line. In signs composed of several disconnected elements, the complexity is to be
computed for each element seperately. This method is compared with another complexity measure
serving a similar purpose recently proposed by Altmann.

It is intuitively clear that graphical signs can have different degrees of complexity: Q is ob-
viously more complex than |, and A is more complex than A. Altmann made a proposal for
numerically measuring this intuitive category recently in this journal (Altmann 2004). His
proposal (in the following composition method) is to split a sign into basic elements, for
which he defines specific costs (point: costs 1; straight line: costs 2; arch: costs 3). In
addition, three types of contacts are to be considered, again involving costs (continuous: costs
1; crisp: costs 2; crossing: costs 3). The complexity of a sign is the sum of the costs of all of
its basic elements as well as contacts. Altmann finds that the complexity counts achieved by
his system agree well with our intuitive understanding of sign complexity.

Altmann's composition method indeed turns out to be a useful way of quantifiying sign
complexity, but a slight feeling of dissatisfaction remains. Two quite heterogeneous principles
are at work (elements and contacts), together with six cost values which have to be defined
arbitrarily. In this paper, an alternative method is proposed which makes use only of a single
principle and therefore involves fewer arbitrary assumptions, is applicable even more rapidly
and unambiguously, and still reflects well our intuitive idea of sign complexity (in the
following intersection method). 1 wish to thank Gabriel Altmann who has first drawn my
attention to the topic and who generously offered me the opportunity to publish a
counterproposal in this journal.

Assume that a straight line overlaps with the sign to be measured. This results in crossing
points, whose number will vary for different positions and rotations of the line. What we will
consider is the number of crossing points which can be maximally achieved with an optimal
placement of the line over the graphical sign. I thus propose the following definition:

Rule 1: The complexity of a sign is the maximal number of crossing points that can be
achieved with a straight line.

Instead of counting crossing points, it is an equivalent possibility to count the number of
black/white-transitions and divide it by two. A few examples will suffice to illustrate the idea.

O has a complexity of 2 because there are, at maximum, two crossings or four black/
white-transitions:

! Address correspondence to: Carsten Peust, Biicklestr. 68a, D-78467 Konstanz, Germany. E-mail:

cpeust@gmx.de
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A has a complexity of 3:

A has a complexity of 5:

> P O

In applying this method, the sign should be considered as being composed of lines with
minimal width. The sign B arrives at a complexity of 4 because, assuming it as a shape of
minimal thickness, a straight line can be placed so as to cross each of its two arches twice,
which results in four crossings or eight black/white-transitions:

lvw

It seems desirable to achieve the same complexity also for the same sign in a bolder type (e.g.
B), although eight black/white-transitions are not actually possible here because the outline is
too thick.

The following table illustrates which complexity values are reached for the majuscles of
the Latin alphabet in the fonts Arial and Courier New according to both algorithms:

Arial | Composition Intersection Courier | Composition Intersection
Method Method New method Method

A 12 3 A 22 5

B 16 4 B 16 4

C 7 2 C 11 3

D 2 D 9 3

E 14 3 E 26 5
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F 10 3 F 22 5
G 15 3 G 15 4
H 10 3 H 26 5
I 2 1 T 10 3
J 3 2 J 7 3
K 10 3 K 26 6
L 6 2 L 14 3
M 14 4 M 26 6
N 10 3 N 20 5
@) 8 2 0 8 2
P 9 3 P 13 4
Q 13 3 0 21 4
R 14 4 R 22 6
S 15 3 S 23 5
T 6 2 T 18 3
U 3 2 U 11 3
\Y 6 2 AV 14 3
W 14 4 W 22 5
X 7 2 X 23 4
Y 8 2 Y 20 4
Z 10 3 7 18 3

It appears that a higher complexity in one system normally implies a higher complexity in the
other: Both methods are roughly equivalent. Based on the given set of 52 test signs, the fol-
lowing correspondency table can be set up:

Intersection 1 2 3 4 5 6
Method

Composition 2 3-9 7-18 13-23 20-26 22-26
Method

On the other hand, there do exist sign couples for which the two methods lead to
contradictory results. Some extreme cases are shown in the next table. They are arranged so
that the left-hand sign is less complex and the right-hand sign more complex according to the
composition algorithm, but vice versa according to the intersection algorithm:

Sign couple Composition complexity Intersection complexity
J D 7 9 3 2
P T 13 18 4 3
N X 20 23 5 4
R H 22 26 6 5
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The crucial question is whether the signs in the left-hand column are the “simpler” ones
(which would favour the composition method) or the more “complex” ones (which would
favour the intersection method). A spontaneous judgement may seem difficult, but it is my
perception that the advantage lies slightly on the side of the intersection method.

Another difference is that Altmann's composition method leads to a much finer gradation
of complexity than does the intersection method proposed here. This may be desirable. On the
other hand, I believe that these gradations are on the whole not confirmed by our intuitive
notions of sign complexity. Let us inspect all those signs which, with the intersection
algorithm, are uniformly assigned the complexity of 3, sorted in increasing (1) and decreasing
(2) order of their composition complexity, which varies as widely as from 7 to 18:

(1: J
Z

DFHKNZICUAQELV G
(2): S

P ST Z
T GVLEQAUCIZNKHFDZPJ
Can it be recognized that the complexity increases in (1) and decreases in (2), which is what
Altmann would postulate? I do not think so. Let us examine two other sequences of signs,
namely signs for which both methods unanimously predict an increase (3) or a decrease (4) of

complexity:

3 IUHBTF M
4: MF BHU.I

There is no doubt in this case as to which row has increasing and which one has decreasing
complexity.

There is, however, a considerable systematic advantage of Altmann's composition method
compared with the intersection method as presented up to now. Altmann's system allows for
the simple addition rule C(a) + C(b) = C(a+b): The complexity of a sign group is the sum of
the complexities of its individual elements. The composition complexity can thus be plausibly
applied also to greater entities such as words or even texts. With the intersection method,
however, the value for a word would normally fall drastically below the sum of its component
values because most letters would not be crossed optimally or not be touched at all by a single
line.

This theoretical problem leads to unintuitive results even in the computation of single

letters as soon as they become more complex. Consider the Arabic letters w (s) and _w (5).
w~ has an intersection complexity of 6 (cut twice each through the bottom of all three

arches). Although the shape of _w is clearly derived from _w by the addition of diacritical
points, these points do not affect its intersection complexity, as defined up to now, because a
straight line cannot be placed optimally so as to include any of them. It is clearly counterin-
tuitive that both signs should have the same complexity.

As another example, consider the Korean group = (ym) (the readers are asked to take the
bottom element as a simple rectangle with no serifes for the sake of this argument). The
complexity will be 5 (cut through all three elements in vertical direction). The similar group
X (im), which differs only in the arrangement of its elements and is likely to be regarded as

identical in complexity by many, achieves, however, a complexity of only 4 (again with a
vertical line).
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In order to remedy such unintuitive results, I wish to posit the following additional rule:
Rule 2: The complexity of a graphical cluster consisting of several disconnected components
must not be computed with a single straight line. Instead, its complexity is defined as the sum

of the complexities of its components.
This ensures that the attractive additive behaviour of Altmann's composition complexity

can be retained also in our system. The complexity of _w, a sign composed of four
components separated by white space, will now be 6+1+1+1 = 9; the complexity of both =

and & will be 2+1+2 = 5. Our additional rule does not change any of the values of the Latin

capitals as discussed above since none of them is composed of disconnected elements.

What range of values will be achieved for sign complexity by applying the intersection
method proposed here? As we saw, the values fall between 1 and 6 for Latin majuscles; the
results are similar for the minuscles. In Arabic, values are largely the same, with an

exceptionally high value of 9 for the already discussed letter Jw (§) with three diacritics. In

the Tamil alphabet we reach complexities up to 7: @ (7) and 8: evor (1) (I am neglecting here
the composite syllabic groups which can be even more complex). In Chinese, as might be

expected, these values are outnumbered even by very familiar signs such as E,E“ (gido "to
look", complexity 16), § (can "food", complexity 17), ﬂ (guan "tin, box", complexity 19),

or EFE: (lu "dew", complexity 20).

Reference
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Word Length Distribution in Indian Languages

B.D. Jayaram and M.N. Vidya'

Abstract. The paper investigates Indian Language pattern with respect to word length distribution.
The languages selected are Assamese, Marathi and Hindi belonging to Indo-Aryan family and Kan-
nada and Tamil belonging to Dravidian Family. It examines data of different registers like Aesthetics,
Social Science, Natural, Physical and Professional Sciences, Official and Media languages and Trans-
lated Material. It is observed that no single distribution fits across languages while across registers a
single distribution fits majority of samples.

Keywords: Word length, Assamese, Marathi, Hindi, Tamil, Kannada, Indian languages

Introduction

The Word occupies a central position in different linguistic disciplines. The study of Word
length distribution is a topic of interest to corpus linguistics, quantitative linguistics, syner-
getic linguistics, and psycholinguists. The study serves as one of the basis for making lan-
guage typology and searching for language laws. It is of interest from a historical perspective
also because it provides a clue about the process of word formations. Such studies are also
helpful to text processing for they provide insight into the laws that govern the occurrence of
two-three-four syllabic words in a text. Word length studies also contribute to stylistic studies
by distinctiveness of genre based on word length distributions (Milic, Slane, 1994). It is there-
fore necessary to conduct systematic studies in order to investigate how authorship, text type,
temporal factors etc., may influence the frequency distribution of the word length in texts.

The word length distribution has been worked mostly on the languages of Europe and the
majority of them fall under Indo-European language family. There are some languages out-
side Europe like Chinese (Best, Zhu, 2001), Japanese (Ejiri, Stacheli, Ooaku, 1994), Arabic
(Abbe, 2000), Korean (Kim, Altmann, 1996), Old Hebrew (Balschun 1997), Eskimo (Meyer
1999), Ketchua (Best, Medrano 1997), Lakota (Pustet, Altmann 2005), Indonesian (Altmann
et al. 2002) and Turkish (Best, Ozmen 1996) on which scholars have worked on the phen-
omena of word length distribution. A complete bibliography can be found in http:/www.
gwdg.de/~kbest/litlist.htm. It is observed that in the majority of the cases the word length
follows some modified, generalized or mixed Poisson distribution. The present paper invest-
igates how Indian language pattern emerges vis a vis other languages of the world. The paper
also presents the analysis of word length distribution for different registers like Aesthetics,
Social Science, Natural Physical & Professional Sciences, Commerce, Official & Media
Languages and Translated Materials across different languages spoken in India.

India is a multicultural and multilingual nation with 114 autonomous languages (Census
1991). These languages are classified linguistically into four genetic types or families: Indo-
European, Dravidian, Austro-Asiatic and Tibeto-Burmese. One of the most important feat-
ures of Indian languages is that they share many common vocabulary and some features of

' Address correspondence to: B.D. Jayaram, Central Institute of Indian Languages, Manasagangotri, Mysore -
570 006, India. E-mail: jayaram@eciil.stpmy.soft.net
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grammar across language families owing to co-existence for centuries and also due to contact

between them.

The distribution of these languages in terms of the families and the number of speakers
are given in Table 1 (Jayaram et.al):

Table 1
Languages of India

SL. No. | Language Family | Number of | Number of Speakers | Percentage to the

Languages total populations
1. Indo-European 20 631,351,789 75.299
(a) Indo-Aryan 19 631,273,191 75.278
(b) Germanic 1 178,598 0.021
2. Dravidian 17 188,945,126 22.531
3. Austro-Asiatic 14 9,490,157 1.132
4, Tibeto-Burmese 63 8,092,940 0.003
Total 114 838,001,987 99.930

Of these 114 languages, 22 major languages are listed in the VIII Schedule of the Con-
stitution of India. The article 351 of the Indian constitution allows the government to compile
a schedule (list) of languages recognized by the Government for use in State Legislature. So
far, the VIII Schedule list 22 languages viz., Assamese, Bengali, Bodo, Dogri, Gujarathi,
Hindi, Kannada, Kashmiri, Konkani, Maithili, Malayalam, Manipuri, Marathi, Nepali, Oriya,
Punjabi, Sanskrit, Santali, Sindhi, Tamil, Telugu and Urdu. These languages represent all the
four language families.

Data Source

The sample text analyzed for the present investigation was drawn from the Indian language
written corpora developed by the Central Institute of Indian Languages, Mysore (Jayaram and
Rajyashree, 2001). There are corpuses of 14 major Indian languages available. The size of the
corpus varies from 1.5 million words to 3 million words depending on the availability of mat-
erials under different genres. The corpora were a general type meant to cater to multi-user
covering all genres of the language. The criteria considered to categorize the language into
different genres were informational, administrative, instructional & imaginative. Thus the
data was collected under six main categories namely Aesthetics, Social Science, Natural
Physical & Professional Sciences, Commerce, Official & Media Languages and Translated
Materials which were further sub divided in to 76 text categories. The period of the corpora
was restricted to one decade i.e. the text published between 1981 to 1990 were included and it
represents the contemporary Indian language. This restriction ensured homogeneity of the
text to some extent. The factors taken into consideration for selecting the period of one dec-
ade are the following. After independence the use of modern Indian languages was widened
as they were used in domains like administration, judiciary, and higher education. Secondly,
modern literary genera developed in most Indian languages around 1950 and the different
languages have experienced various waves of modernity since then. After independence,
when Indian languages assumed responsibilities as the official languages of the States,
developmental programmes were taken to equip them with specialized vocabulary with coin-
ing words, translating or borrowing. About three decades saw hectic activity by both govern-
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mental, semi and/or non-governmental agencies to develop different registers and to compile
dictionaries, glossaries, thesaurus, encyclopedias and grammars. A considerable amount of
literature was produced in different registers during this period. After about 30 years modern-
ity got consolidated in terms of vocabulary and standardized use of language. Hence, the
corpora were developed for the period mentioned above.

Method

The word length is measured in terms of syllables and the investigation is for the written lan-
guages. The syllables are counted in terms of number of vowels in the word. The word is
defined orthographically representing between two spaces or separated by special characters
like punctuation marks in the running text. Thus the words are categorized into monosyllabic,
disyllabic, etc. The counting of words was realized based on the orthographic convention of
each language. In some languages like Hindi, the case marker occurs as a postposition indep-
endently (eg. ‘ghar me’ — ‘house in’ as two words) while in some languages like Kannada, it
occurs as a suffix of the word (eg. ‘maneyalli’ — ‘house in’ as one word). The compound
words are counted as two different words. The foreign words given in different script is not
counted for the present investigation.

Data for the present investigation

For the present investigation the languages analysed were 5 namely, Assamese, Bengali,
Hindi, Marathi belonging to Indo-Aryan language family and Kannada & Tamil belonging to
Dravidian language family. The text samples ranging from 6 to 38 were analysed drawing
from each of the categories. The following table shows the sample text from different cat-
egories for the above-mentioned languages. In some languages, materials were not available
for certain categories which are indicated by blank (-) in the table.

Table 2
Data and Categories
Categories
Sl Natural, .
No. | LAngUages | \oih | Com- Physical & Official Social Trans-
. . and Media . lated
etics merce | Professional Sciences .
. Languages Material
Sciences
1. Assamese 30 - 30 30 30 30
2. Hindi 30 18 30 28 - 24
3. Kannada 30 38 30 - 30 -
4. Marathi 30 20 38 11 30 14
5. Tamil 30 6 30 30 30 16
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Result and Discussion

The analysis of data was carried our using Altmann-Fitter software. Altmann-Fitter is an in-
teractive program for fitting theoretical univariate discrete probability functions to empirical
frequency distributions using methods of iterative optimization based on the simplex algo-
rithm by Nelder-Mead. It is meant to be used by both, researchers as well as practical work-
ers. Fitting starts with the common point estimates and is being optimized successively.
Goodness of fit is determined by the chi-square test.

The following table (see Table 3) gives the overall pictures of the analysis of text samples
from different languages drawn under various categories. It can be observed that out of the
total samples analyzed (given in parenthesis), the majority of the samples follows a particular
distribution. As was to be expected no single distribution fits across languages. While across
categories there is a single distribution-fitting majority of the samples in Hindi (1-displaced
extended positive binomial), Kannada (positive Cohen-Poisson) and Marathi (Dacey-negative
binomial). In the case of Tamil, which belongs to Dravidian family, the samples from five
categories fallow the Dacey-negative binomial. Though Marathi and Tamil belong to two
different language families i.e. Indo-Arayan and Dravidian, the word length distribution fol-
lows the Dacey-negative binomial. The extreme case of variation is for the Assamese lan-
guage where Dacey-Poisson fit samples from two categories. Dacey-negative binomial fit for
two other categories and Extended positive binomial fit samples from the categories of of-
ficial and Media languages. The reasons for these variations would be very interesting to
probe further which is not the scope of the present paper.

Table 3
General results of fitting

Categories
Natural ]
Languages | A esth- Com- Physical and Official Social Trans-
. . and Media . lated
etics merce Professional Sciences .
. Languages Material
Sciences
28(30) 29(30) 28(30) 29(30) 29(30)
Dacey Extended Dacey
Assamese Dacey - : .. . Dacey
. Negative Positive Negative .
Poisson . . . . ) . Poisson
Binomial Binomial Binomial
30(30) 15(18) 29(30) 24(28) 21(23)
Hindi Extended | Extended Extended Extended i Extended
Indi Positive Positive Positive Positive Positive
Binomial Binomial Binomial Binomial Binomial
30(30) 25(38) 29(30) 28(30)
Kannada Positive Positive Positive i Positive i
Cohen Cohen Cohen Cohen
Poisson Poisson Poisson Poisson
28(30) 16(20) 36(38) 11(11) 27(30) 14(14)
Marathi Dacey Dacey Dacey Dacey Dacey Dacey
! Negative | Negative Negative Negative Negative | Negative
Binomial Binomial Binomial Binomial Binomial | Binomial
29(30) 5(6) 30(30) 24(30) 30(30) 14(16)
Tamil Dacey Dacey Dacey Dacey Dacey Positive
Negative | Negative Negative Negative Negative Cohen
Binomial Binomial Binomial Binomial Binomial Poisson
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In a multilingual country like India one automatically expects the existence of different sub-
strates (e.g. Sanskrit), superstrates (e.g. Hindi and English) and both mutual areal as well as
cultural influences. Hence for the distribution of word length in texts one cannot reckon with
plain distribution models like binomial or Poisson, one must automatically take into acount
the possibility of modifications. In the present data two tendencies can be found:

(1) Local modifications of a single frequency class giving rise to modified distributions,
here the extended positive binomial (1) and the positive Cohen-Poisson (2). The formulas are:

l-«, x=1
(1) P — n x—1 _n—x+1
x P P9 w23 o+l
x-1) 1-4"
(I-a)a _
(2) e —1-aa’ x=1
P = X
a

@ x=234,.
e —T—aa)y *->>%

In the first case (Formula (1)), the usual extended positive binomial has been displaced one
step to the right. Only the first class is modified, the other classes are weighted in order to
give a sum of 1. In the second case (Formula (2)), the first two classes (zero and one) of the
Poisson distribution were added and weighted, the rest was weighted because of normaliz-
ation. Cases like these appear in languages which earlier had zero-syllabic words which
changed to clitics or prefixes (e.g. Slavic langauges)

(1) If the influence of foreign strata is very strong, there are two word-length layers in
the language which must be modeled by a superposition of distributions. In general we obtain
a form

where o+ ap + ...+ ok = 1 and the k£ components of P* can be either different distributions or
equal distributions with different parameters. In our case the number of components is £ = 2
in both cases, thus if a; = a, then ay = 1 — a. The resulting cases yield the so-called mixed
Dacey-type distributions with two strata. The first stratum is a usual distribution weighted by
1- a, the second stratum is identical but shifted one step to the right and weighted by a. For
the languages analyzed we obtained only two cases, namely the Dacey-Poisson distribution
(4) and the Dacey-negative binomial distribution (5):

_(I—a)a'e Lol Da* e
o (x=D)! (x—1)!

k+x-2Y) , k+x-3) , .,
6 P=(-a) rqg +a pqg, x=12,.
x—1 x—2

4 P  x=12.3,...

Instead of presenting the fitting of all cases, we show merely one example, namely the fitting

of the Dacey-Poisson distribution to Text 01 in aesthetics in Assamese as presented in Table
4.
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Table 4
Fitting the Dacey-Poisson distribution to an Assamese text on aesthetics

X £, NP, (4)
1 303 295.60
2 855 904.47
3 879 820.60
4 417 421.04
5 141 149.29
6 40 40.32
7 6 8.78
8 1 1.89

N =2642,a=1.1078, a.= 0.6612,

DF =5, X*= 8.85,P= 0.12,C = 0.0034

The results for all texts in all languages are resumed in Tables 5 to 30.

Table 5
Fitting of the Dacey-Poisson distribution to word length data in Assamese, Aesthetics

Text No N a o X? P C

O
s

Text 01 | 2642 0.1078 0.6612 8.8515 | 0.1151 | 0.0034

Text 02 | 2417 1.1120 0.7214 8.7676 | 0.1187 | 0.0036

Text03 | 1980 1.2676 0.6623 9.5402 | 0.0894 | 0.0048

Text 04 | 1964 1.3673 0.3540 25.1878 | 0.0000 | 0.0128

Text 05 | 2489 1.1048 0.5591 4.7097 | 0.3184 | 0.0019

Text 06 | 2051 0.8321 0.7132 22.8242 | 0.0000 | 0.0111

Text 07 | 2004 0.8758 0.7408 5.3055 | 0.2574 | 0.0026

Text 08 | 2297 0.9704 0.6021 12.7878 | 0.0124 | 0.0056

Text09 | 2271 1.0365 0.6466 4.0572 | 0.3983 | 0.0018

Text 11 | 2852 1.1963 0.5223 15.6356 | 0.0035 | 0.0055

Text 12 | 1642 1.1316 0.5034 8.2123 | 0.1449 | 0.0050

Text 13 | 2856 1.0971 0.4523 3.8775 | 0.4228 | 0.0014

Text 14 | 2843 1.1542 0.5018 5.9764 | 0.3085 | 0.0021

Text 15 | 2887 1.0720 0.5114 14.2579 | 0.0141 | 0.0049

Text 16 | 3045 0.9741 0.5927 18.3884 | 0.0010 | 0.0060

Text17 | 2783 1.1287 0.5457 15.9054 | 0.0071 | 0.0057

Text 19 | 2957 1.0203 0.6843 3.8442 | 0.4275 | 0.0013

Text20 | 1819 1.0880 0.5866 4.2432 | 0.5150 | 0.0023

Text21 | 2252 1.1665 0.4849 21.7032 | 0.0006 | 0.0096

Text22 | 2381 1.1511 0.5416 20.0367 | 0.0012 | 0.0084

Text23 | 2336 1.2136 0.5560 15.4616 | 0.0086 | 0.0066

Text24 | 2981 1.0603 0.4675 10.4452 | 0.0336 | 0.0035

Text25 | 2953 0.9864 0.4121 3.2372 | 0.5189 | 0.0011

Text26 | 2404 1.1385 0.5948 20.9086 | 0.0003 | 0.0087

Text27 | 2272 1.1502 0.5290 4.4661 | 0.4844 | 0.0020

Text 28 | 2485 0.9893 0.5761 1.8490 | 0.7635 | 0.0007

Text29 | 2336 0.9935 0.5369 4.3652 | 0.2246 | 0.0019

nN|Wibhnbhlbihjfnnfiin|bilihlONiA IR IRW|ARIBRO|UW

Text30 | 2214 1.0610 0.5215 16.0562 | 0.0067 | 0.0073
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Table 6

Fitting of the Dacey-negative binomial distribution to word length data in Assamese,
Natural Physical and Professional Sciences

TextNo | N k p o DF X P C

Text 01 | 2939 | 114.5813 0.9894 | 0.5555 | 4 | 11.9904 | 0.0174 | 0.0041
Text 02 | 2843 | 130.7329 09917 | 0.6284 | 3 | 16.6960 | 0.0008 | 0.0059
Text 03 | 2802 | 108.4727 09895 | 0.5543 | 3 | 7.9777 |0.0465 | 0.0028
Text 04 | 2776 | 127.0135 0.9914 | 0.6201 3 1.9890 | 0.5747 | 0.0007
Text 05 | 3255 | 106.6741 0.9886 | 0.5343 | 4 | 4.2250 | 0.3764 | 0.0013
Text 06 | 3145 | 120.8904 0.9929 | 0.6431 3 | 18.1456 | 0.0004 | 0.0058
Text 07 | 2938 | 123.6812 0.9927 | 0.6451 3 | 34.0589 | 0.0000 | 0.0116
Text 08 | 2004 | 146.0929 0.9925 | 0.6694 | 4 | 20.3048 | 0.0004 | 0.0101
Text 09 | 2483 | 52.7465 09678 | 0.2574 | 5 | 17.1062 | 0.0043 | 0.0069
Text 10 | 2475 | 101.5781 09842 | 0.4500 | 5 | 8.5819 | 0.1269 | 0.0035
Text 11 | 2964 | 124.9948 0.9888 | 0.5552 | 5 | 14.9291 | 0.0107 | 0.0050
Text 12 | 2795 2.8728 0.7022 | 0.7022 | 5 | 21.2133 | 0.0007 | 0.0076
Text 13 | 2448 2.2719 0.6283 | 0.6283 | 7 | 26.1791 | 0.0005 | 0.0107
Text 14 | 2371 | 59.2513 0.9756 | 0.3106 | 5 | 16.8785 | 0.0047 | 0.0071
Text 15 | 2725 2.2559 0.6333 | 0.6743 | 6 | 9.2205 | 0.1616 | 0.0034
Text 16 | 2382 | 55.0231 0.9688 | 0.2553 | 5 | 20.0679 | 0.0012 | 0.0084
Text 17 | 2338 | 70.0857 09783 | 0.3446 | 5 | 21.7974 | 0.0006 | 0.0093
Text 18 | 2857 2.8805 0.6979 | 0.6979 | 6 | 38.2859 | 0.0000 | 0.0134
Text 19 | 3201 | 149.6734 0.9929 | 0.6797 | 4 | 10.8797 | 0.0279 | 0.0034
Text20 | 2998 | 122.3918 | 0.9912 | 0.6054 | 4 | 15.4318 | 0.0039 | 0.0051
Text21 | 3081 | 144.3942 | 0.9936 | 0.6925 1 | 19.2448 | 0.0000 | 0.0062
Text22 | 1316 | 147.5703 | 0.9915 | 0.6481 | 4 | 4.0369 | 0.4010 | 0.0031
Text24 | 2250 | 97.9029 | 0.9872 | 0.5068 | 3 | 26.8917 | 0.0000 | 0.0120
Text25 | 1474 | 99.2491 | 0.9859 | 0.4857 | 4 | 11.6566 | 0.0201 | 0.0079
Text26 | 1696 | 158.2766 | 0.9932 | 0.7021 3 | 11.0749 | 0.0113 | 0.0065
Text 27 | 1507 | 134.5813 | 0.9918 | 0.6366 | 4 | 19.9236 | 0.0005 | 0.0132
Text28 | 1549 | 165.2941 | 0.9930 | 0.7019 | 3 | 2.9035 | 0.4067 | 0.0019
Text29 | 1660 | 113.9750 | 0.9899 | 0.5640 | 3 | 6.3553 | 0.0955 | 0.0038
Text 30 | 1500 | 141.0789 | 0.9914 | 0.6374 | 4 | 11.5935 | 0.0206 | 0.0077

Table 7

Fitting the extended positive binomial distribution to word length data in Assamese:
Official and Media Languages

TextNo | N n p o DF X? P C

TextO0l | 2178 |8 0.2633 | 09027 | 4 | 6.3644 | 0.1735 [ 0.0029
Text02 | 2385 [6 0.2751 | 0.8264 | 2 | 2.2802 | 0.3198 | 0.0010
Text 03 | 2495 |8 0.2101 | 0.8240 | 3 | 89355 | 0.0302 | 0.0036
Text 04 | 2301 |8 0.2097 [ 0.8101 | 3 | 16.5905 | 0.0009 | 0.0072
Text05 | 1984 |9 0.2155 | 0.8508 | 3 | 24.8456 | 0.0000 | 0.0125
Text 06 | 2029 [9 0.2148 | 0.8590 | 3 | 17.9839 | 0.0004 | 0.0089
Text08 | 2836 |10 | 0.1894 | 0.8734 | 4 | 22.7110 | 0.0001 | 0.0080
Text09 | 2432 [9 0.1970 [ 0.8507 | 3 | 19.1939 | 0.0002 [ 0.0079
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Text 11 | 2452 |8 0.2161 0.8862 3 10.7168 | 0.0134 | 0.0044
Text 12 | 2238 |6 0.2707 0.8699 2 24.9939 | 0.0000 | 0.0112
Text13 | 2349 |8 0.2103 0.8523 3 8.6131 | 0.0349 | 0.0037
Text14 | 2703 |11 0.1949 0.9142 4 | 29.8782 | 0.0000 | 0.0111
Text15 | 2871 |10 0.1936 0.9091 1 12.4967 | 0.0004 | 0.0044
Text16 | 2267 |9 0.2259 0.8937 4 18.9884 | 0.0008 | 0.0084
Text 17 | 2543 |7 0.2476 0.8592 3 26.4066 | 0.0000 | 0.0104
Text18 | 2090 |9 0.2088 0.9249 3 17.0568 | 0.0007 | 0.0082
Text19 | 3113 |7 0.2336 0.8615 3 7.2302 | 0.0649 | 0.0023
Text20 | 2813 |8 0.2139 0.8685 3 19.0682 | 0.0003 | 0.0068
Text 21 1918 |7 0.2496 0.8649 3 24298 | 0.4881 | 0.0013
Text22 | 2238 |7 0.2554 0.8731 3 27.4850 | 0.0000 | 0.0123
Text23 | 2215 |7 0.2646 0.9097 3 11.4720 | 0.0094 | 0.0052
Text24 | 2316 |6 0.2818 0.8541 2 2.4857 | 0.2886 | 0.0011
Text25 | 2281 |9 0.2131 0.8707 4 4.4431 | 0.3494 | 0.0019
Text26 | 2263 |8 0.2529 0.8754 3 22.4896 | 0.0001 | 0.0099
Text27 | 2420 |8 0.2383 0.8905 3 14.4909 | 0.0023 | 0.0060
Text28 | 2269 |9 0.2212 0.9074 4 17.0905 | 0.0019 | 0.0075
Text29 | 2308 |10 0.2127 0.9042 4 5.8875 | 0.2077 | 0.0026
Text30 | 2311 |9 0.2196 0.9156 2 33.2487 | 0.0000 | 0.0144

Table 8
Fitting the Dacey-negative binomial distribution to word length data in Assamese:
Social Sciences

O
s

Text No N k p o X P C

Text 01 2537 32.5377 109442 | 0.1571 15.7110 | 0.0154 | 0.0062

Text02 | 2029 |166.4185 | 0.9902 | 0.6274 5.5254 | 0.3552 | 0.0027

Text03 | 2403 | 117.1813 | 0.9847 | 0.4789 12.1539 | 0.0327 | 0.0051

Text 04 | 2501 4.0266 | 0.7193 | 0.7193 31.1376 | 0.0001 | 0.0125

Text05 | 2503 | 165.0480 | 0.9902 | 0.6283 4.5860 | 0.4685 | 0.0018

Text 06 | 2483 61.6586 | 0.9689 | 0.2639 13.4252 | 0.0197 | 0.0054

Text 07 | 2698 | 138.5344 | 0.9882 | 0.5537 25.6117 | 0.0001 | 0.0095

Text 08 1712 | 144.7819 | 0.9905 | 0.6124 14.8803 | 0.0050 | 0.0087

Text09 | 2876 | 125.0608 | 0.9887 | 0.5573 22.9891 | 0.0000 | 0.0080

Text 10 | 2813 | 127.7221 | 0.9901 | 0.5876 13.4742 | 0.0092 | 0.0048

Text11 | 2913 ]120.3683 | 0.9892 | 0.5642 8.5108 | 0.0746 | 0.0029

Text 12 | 2718 | 131.4907 | 0.9902 | 0.5912 11.5301 | 0.0212 | 0.0042

Text 13 | 3078 | 133.7552 | 0.9897 | 0.5843 24.9357 | 0.0001 | 0.0081

Text 14 | 2534 | 123.2294 | 0.9881 | 0.5412 7.0196 | 0.2192 | 0.0028

Text 15 | 2863 | 146.1918 | 0.9911 | 0.6288 13.4546 | 0.0093 | 0.0047

Text17 | 2198 |160.2069 | 0.9922 | 0.6795 6.7602 | 0.1491 | 0.0031

Text 18 | 2528 87.3243 | 0.9856 | 0.4704 12.9765 | 0.0114 | 0.0051

Text 19 | 2561 99.5243 | 0.9892 | 0.5367 1.5135 | 0.6792 | 0.0006

Text20 | 2596 | 109.6879 | 0.9894 | 0.5629 18.5864 | 0.0009 | 0.0072

Text 21 2636 90.7070 | 0.9855 | 0.4696 12.0861 | 0.0167 | 0.0046

Text22 | 3088 | 126.5326 | 0.9904 | 0.5933 5.6530 | 0.2266 | 0.0018

N R (RN R RW[ R[N O[O0 [N [

Text23 | 2980 24198 | 0.6777 | 0.6777 29.3354 | 0.0001 | 0.0098
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Text24 | 2640 59.1827 | 0.9748 | 0.3044 | 5 | 36.2620 | 0.0000 | 0.0137
Text 25 2637 99.1506 | 0.9868 | 0.4868 | 4 | 18.5162 | 0.0010 | 0.0070
Text26 | 2873 | 137.7890 | 0.9917 | 0.6340 | 4 8.2322 | 0.0834 | 0.0029
Text 27 2715 | 151.5103 | 0.9928 | 0.6794 | 4 3.5893 | 0.4644 | 0.0013
Text 28 2847 1130.9448 | 0.9909 | 0.6153 | 4 7.4973 | 0.1118 | 0.0026
Text29 | 2829 |147.7523 | 0.9925 | 0.6672 | 4 8.3303 | 0.0802 | 0.0029
Text 30 2671 | 131.0242 | 0.9890 | 0.5782 | 4 9.9477 | 0.0413 | 0.0037
Table 9

Fitting the Dacey-Poisson distribution to word length data in Assamese:
Translated Material

Text No N a o DF X? P C

Text01 | 2803 |0.9131 0.6882 4 11.5601 | 0.0209 | 0.0041
Text02 | 2797 |0.9059 0.6788 3 12.8220 | 0.0050 | 0.0046
Text03 | 2823 |0.9782 0.6754 4 18.5737 | 0.0010 | 0.0066
Text04 | 2614 |0.9267 0.7073 4 14.6531 | 0.0055 | 0.0056
Text05 | 2828 | 1.1634 0.4323 4 23.0698 | 0.0001 | 0.0082
Text 06 | 2740 | 1.2584 0.4080 5 39.6952 | 0.0000 | 0.0145
Text07 | 2503 | 1.1902 0.3964 2 32.6492 | 0.0000 | 0.0130
Text09 | 2154 | 1.0269 0.5862 4 20.7314 | 0.0004 | 0.0096
Text 10 | 1834 | 1.1611 0.4543 4 23.7835 | 0.0001 | 0.0130
Text 11 | 1585 | 1.3372 0.4599 5 14.9241 | 0.0107 | 0.0094
Text 12 | 2778 | 1.2490 0.4287 5 15.8397 | 0.0073 | 0.0057
Text 13 | 2773 | 1.2782 0.3999 5 53351 | 0.3764 | 0.0019
Text 14 | 2747 |1.2313 0.4556 5 24.4279 | 0.0002 | 0.0089
Text 15 | 2748 | 1.0828 0.5096 5 16.2149 | 0.0063 | 0.0059
Text 16 | 2883 |1.1077 0.5065 5 15.2448 | 0.0094 | 0.0053
Text17 | 2593 |1.1123 0.4637 4 30.3789 | 0.0000 | 0.0117
Text 18 | 1857 | 1.1459 0.4249 4 23.5836 | 0.0001 | 0.0127
Text19 | 1987 |1.2134 0.4116 4 9.5563 | 0.0486 | 0.0048
Text20 | 2929 |1.1738 0.4556 5 7.0982 | 0.2134 | 0.0024
Text21 | 2978 | 1.1469 0.4511 5 8.0017 | 0.1561 | 0.0027
Text22 | 2885 |1.0452 0.5123 5 8.5982 | 0.1262 | 0.0030
Text23 | 3005 | 1.0649 0.5141 5 14.0221 | 0.0155 | 0.0047
Text24 | 3072 |1.0972 0.4887 4 21.4913 | 0.0003 | 0.0070
Text25 | 3030 |1.1173 0.4714 5 22.0951 | 0.0005 | 0.0073
Text26 | 3042 |1.0783 0.4446 5 41.3566 | 0.0000 | 0.0136
Text27 | 2238 | 1.2268 0.4952 5 28.8297 | 0.0000 | 0.0129
Text28 | 2846 | 1.1592 0.5504 4 20.5107 | 0.0004 | 0.0072
Text29 | 2814 | 1.0968 0.5603 4 20.3354 | 0.0004 | 0.0072
Text30 | 2695 | 1.1478 0.5314 5 14.9429 | 0.0106 | 0.0055




Word length distribution in Indian languages
Table 10
Fitting the extended positive binomial distribution to word length data in Hindi:
Aesthetics
Text No N n p o DF X2 P C
Text01 | 2520 |5 0.1893 | 0.7365 1 25.0063 0.0000 | 0.0099
Text02 | 2188 |7 0.1605 | 0.7212 | 2 10.6481 0.0049 | 0.0049
Text 03 1617 |4 0.2624 | 0.7520 1 1.7118 0.1907 | 0.0011
Text04 | 2235 |5 0.2328 | 0.7266 | 2 10.4181 0.0055 | 0.0047
Text 05 1882 | 4 0.1987 | 0.7539 1 6.4248 0.0113 | 0.0034
Text06 | 1933 |4 0.2442 | 0.7605 1 0.2423 0.6225 | 0.0001
Text07 | 2356 |5 0.1945 | 0.7097 1 11.5839 0.0007 | 0.0049
Text08 | 2391 |4 0.2648 | 0.7206 1 23.6205 0.0000 | 0.0099
Text09 | 2317 |6 0.1894 | 0.7583 | 2 19.2695 0.0001 | 0.0083
Text10 | 1887 |11 | 0.1319 | 0.7266 | 3 15.7436 0.0013 | 0.0083
Text11 | 2775 |8 0.1618 | 0.7239 | 2 4.4411 0.1086 | 0.0016
Text 12 | 2347 |29 | 0.0484 | 0.7503 | 3 29.8625 0.0000 | 0.0127
Text13 | 3293 |4 0.2737 | 0.7883 1 7.1992 0.0073 | 0.0022
Text 14 | 3167 |5 0.2290 | 0.7186 | 2 1.5717 0.4557 | 0.0005
Text15 | 2588 |6 0.2176 | 0.7159 | 2 6.7573 0.0341 | 0.0026
Text16 | 2706 |43 | 0.0315 | 0.6869 | 3 9.3652 0.0248 | 0.0035
Text17 | 2773 |6 0.1977 | 0.7364 | 2 3.2344 0.1985 | 0.0012
Text 18 | 2428 |6 0.1914 | 0.7315 | 2 15.5099 0.0004 | 0.0064
Text19 | 2685 |5 0.3222 | 0.7695 | 2 10.8555 0.0044 | 0.0040
Text20 | 2445 |12 | 0.1196 | 0.7264 | 3 7.2206 0.0652 | 0.0030
Text21 | 2509 |7 0.1833 | 0.7329 | 2 28.2840 0.0000 | 0.0113
Text22 | 2699 |7 0.1828 | 0.7362 | 2 10.1072 0.0064 | 0.0037
Text23 | 2500 |5 0.1571 0.7400 1 0.0268 0.8700 | 0.0000
Text24 | 2588 |6 0.1934 | 0.7527 | 2 16.3350 0.0003 | 0.0063
Text25 | 2412 |7 0.1885 | 0.7276 | 2 1.0975 0.5777 | 0.0005
Text26 | 2599 |5 0.2616 | 0.7372 | 2 15.2119 0.0005 | 0.0059
Text27 | 2237 |7 0.2027 | 0.7488 | 2 8.8301 0.0121 | 0.0039
Text28 | 2403 |5 0.2125 | 0.7149 1 11.0401 0.0009 | 0.0046
Text29 | 2203 |9 0.1548 | 0.7249 | 3 5.7308 0.1255 | 0.0026
Text30 | 2547 |7 0.1839 | 0.7452 | 2 11.4456 0.0033 | 0.0045
Table 11
Fitting the extended positive binomial distribution to word length data in Hindi:
Commerce

TextNo | N n p o DF X? p C
Text01 | 2421 |10 | 0.1607 | 0.7600 3 3.0476 | 0.3844 | 0.0013
Text02 | 2014 |7 ]0.1866 | 0.7597 2 9.5698 | 0.0084 | 0.0048
Text04 | 2344 |7 ]0.1608 | 0.7124 1 26.8994 | 0.0000 | 0.0115
Text05 | 2111 |7 [0.1746 | 0.7205 2 3.1688 | 0.2051 | 0.0015
Text06 | 2419 |7 |0.1812 | 0.7325 2 2.3277 | 0.3123 | 0.0010
Text08 | 2477 |8 |0.1808 | 0.7513 3 15.2442 | 0.0016 | 0.0062
Text09 | 1723 |6 |0.3207 | 0.9611 2 24.0613 | 0.0000 | 0.0140

25
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Text 10 | 2944 |7 |0.1446 | 0.7442 2 12.9365 | 0.0016 | 0.0044
Text 11 2138 |7 |0.2071 | 0.7558 2 13.8759 | 0.0010 | 0.0065
Text12 | 2186 |7 |0.1979 | 0.7259 2 11.1707 | 0.0038 | 0.0051
Text13 | 2803 |7 |0.1816 | 0.7367 2 17.8897 | 0.0001 | 0.0064
Text 14 | 4320 |9 | 0.1506 | 0.7275 3 17.6389 | 0.0005 | 0.0041
Text 15 1849 |7 | 0.2089 | 0.7355 2 2.9123 | 0.2331 | 0.0016
Text17 | 2550 |8 | 0.1681 | 0.7286 3 5.9367 | 0.1147 | 0.0023
Text18 | 2796 |9 | 0.1508 | 0.7332 3 9.2104 | 0.0266 | 0.0033
Table 12

Fitting the extended positive binomial distribution to word length data in Hindi:

Natural Physical and Professional Sciences

TextNo | N n p a DF | X’ P C
Text01 | 2550 |10 | 0.1406 | 0.7518 | 3 | 4.3417 | 0.2269 | 0.0017
Text02 | 2416 [7 | 0.1648 | 0.7285 | 2 | 13.2939 | 0.0013 | 0.0055
Text03 | 2024 [9 | 0.1371 | 0.7204 | 2 | 13.8094 | 0.0010 | 0.0068
Text04 | 3501 |7 | 0.2233 [ 0.7615 | 3 | 1.4988 | 0.6826 | 0.0004
Text05 | 2733 |6 | 0.1971 | 0.7417 | 2 | 32.9802 | 0.0000 | 0.0121
Text06 | 2344 [7 | 0.1959 [ 0.7031 | 2 | 6.3205 | 0.0424 | 0.0027
Text07 | 3155 [16 ] 0.0816 [ 0.7322 | 3 | 32.2342 | 0.0000 | 0.0102
Text08 | 2420 |6 | 0.2084 | 0.7343 | 2 | 5.7380 | 0.0568 | 0.0024
Text09 | 2699 [8 | 0.1579 [ 0.7347 | 2 | 23.1270 | 0.0000 | 0.0086
Text 10 | 2569 |6 | 0.1737 | 0.7213 | 2 | 7.9229 [0.0190 | 0.0031
Text11 | 2599 [8 | 0.1555 [ 0.7079 | 2 | 26.5879 | 0.0000 | 0.0102
Text12 | 2732 |7 | 0.1759 | 0.7130 | 2 | 25.1814 | 0.0000 | 0.0092
Text 13 | 2532 [10 | 0.1407 | 0/7022 | 3 | 6.8171 | 0.0780 | 0.0027
Text14 | 2663 [8 | 0.1163 [ 0.7191 | 2 | 28.8589 | 0.0000 | 0.0108
Text15 | 2588 |11 | 0.1167 | 0.7276 | 3 | 23.0360 | 0.0000 | 0.0089
Text 16 | 2550 [10 | 0.1406 | 0.7518 | 3 | 4.3417 | 0.2269 | 0.0017
Text17 | 2416 |7 | 0.1648 | 0.7285 | 2 | 13.2939 | 0.0013 | 0.0055
Text19 | 3139 |6 | 0.1787 | 0.7104 | 2 | 3.7718 | 0.1517 | 0.0012
Text20 | 2917 [15] 0.0925 [ 0.7192 | 3 | 16.1798 | 0.0010 | 0.0055
Text21 | 3292 |15 ] 0.0983 | 0.7163 | 3 | 21.6546 | 0.0001 | 0.0066
Text22 | 5606 |7 | 0.1875 | 0.7374 | 3 | 29.7198 | 0.0000 | 0.0053
Text23 | 3536 |5 | 0.2315 | 0.7248 | 2 | 13.8160 | 0.0010 | 0.0039
Text24 | 2249 |7 | 0.1500 | 0.7412 | 1 | 14.1527 | 0.0002 | 0.0063
Text25 | 2233 |6 | 0.1873 | 0.7376 | 2 | 24.3056 | 0.0000 | 0.0109
Text26 | 2820 [8 | 0.1547 | 0.7099 | 2 | 10.8375 | 0.0044 | 0.0038
Text27 | 2338 [8 | 0.1538 [ 0.7318 | 2 | 25.5584 | 0.0000 | 0.0109
Text28 | 2824 |7 | 0.1868 | 0.7064 | 2 | 5.2724 | 0.0716 | 0.0019
Text29 | 2781 [9 | 0.1339 [ 0.7098 | 2 | 6.5330 | 0.0381 | 0.0023
Text30 | 3131 |10 | 0.1422 | 0.7288 | 3 | 27.1460 | 0.0000 | 0.0087
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Table 13

Fitting the extended positive binomial distribution to word length data in Hindi:
Official and Media languages

27

Text No N n p o DF X2 P C

Text02 | 1539 |7 0.2056 | 0.7290 2 0.1780 0.9149 | 0.0001
Text03 | 2287 |9 0.1605 | 0.7188 2 1.1605 0.5598 | 0.0005
Text04 | 1900 |12 | 0.1148 | 0.7126 3 26.1716 0.0000 | 0.0138
Text05 | 3082 |14 | 0.1072 | 0.7323 3 8.2241 0.0416 | 0.0027
Text07 | 2239 |8 0.1900 | 0.7414 3 16.3897 0.0009 | 0.0073
Text09 | 2185 |8 0.1932 | 0.7483 1 32.8265 0.0000 | 0.0150
Text10 | 1943 |15 | 0.1179 | 0.7452 4 14.2418 0.0066 | 0.0073
Text 11 | 2668 |7 0.2381 0.7586 3 33.7840 0.0000 | 0.0127
Text12 | 2195 |7 0.2403 | 0.7658 3 2.2604 0.5201 | 0.0010
Text13 | 2100 |11 | 0.1518 | 0.7595 3 14.7676 0.0020 | 0.0070
Text14 | 2390 |9 0.1986 | 0.7983 3 13.1520 0.0043 | 0.0055
Text15 | 2407 |8 0.1656 | 0.7461 2 2.8188 0.2443 | 0.0012
Text 16 | 2340 |8 0.1572 | 0.7321 2 10.4338 0.0054 | 0.0045
Text17 | 2367 |10 | 0.1553 | 0.7520 3 25.0829 0.0000 | 0.0106
Text18 | 2363 |7 0.2439 | 0.7753 3 27.2178 0.0000 | 0.0115
Text19 | 2491 |11 | 0.1485 | 0.7916 2 37.3400 0.0000 | 0.0150
Text20 | 2608 |12 | 0.1316 | 0.7416 3 26.8905 0.0000 | 0.0103
Text23 | 3706 |7 0.1754 | 0.7591 2 38.1448 0.0000 | 0.0103
Text24 | 1438 [22 | 0.0557 | 0.7483 3 14.1728 0.0027 | 0.0099
Text25 | 5905 |12 | 0.0986 | 0.7145 3 53.4961 0.0000 | 0.0091
Text26 | 1273 |5 0.2632 | 0.7235 2 5.0702 0.0793 | 0.0040
Text27 | 1539 |7 0.2056 | 0.7290 2 0.1780 0.9149 | 0.0001
Text28 | 2287 |9 0.1605 | 0.7188 2 0.1605 0.5598 | 0.0005
Text29 | 1988 |6 0.2001 0.7042 2 9.4070 0.0091 | 0.0047

Table 14

Fitting the extended positive binomial distribution to word length data in Hindi:
Translated Material

TextNo | N n p o DF X P C

Text01 | 2144 |6 0.1788 | 0.7351 | 2 | 20.5636 | 0.0000 | 0.0096
Text02 | 2374 |5 0.1591 | 0.7405 | 1 7.8681 | 0.0050 | 0.0033
Text03 | 1976 |6 0.1501 | 0.7055 | 1 | 16.6641 | 0.0000 | 0.0084
Text 04 | 2612 |7 0.1400 | 0.7619 | 2 | 13.2374 | 0.0013 | 0.0051
Text 06 | 6419 |7 0.1552 | 07378 | 2 8.2802 | 0.0159 | 0.0013
Text07 | 1934 |6 0.1795 | 0.7053 | 2 | 15.2883 | 0.0005 | 0.0079
Text09 | 2745 |6 0.1609 | 07042 | 2 47338 | 0.0938 | 0.0017
Text 10 | 2678 |5 0.1796 | 07729 | 1 | 13.4340 | 0.0002 | 0.0050
Text 11 | 2001 |7 0.1622 | 0.7196 | 2 7.0711 | 0.0291 | 0.0035
Text 12 | 2349 |6 0.1876 | 0.7479 | 2 6.2681 | 0.0435 | 0.0027
Text 13 | 4735 |7 0.1429 | 0.7337 | 2 | 47.8527 | 0.0000 | 0.0101
Text 14 | 1655 |7 0.1815 | 0.7057 | 2 2.8170 | 0.2445 | 0.0017
Text 15 | 2856 |7 0.1343 | 0.7510 | 2 | 34.2949 [ 0.0000 [ 0.0120
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Text16 | 2118 |6 0.1792 0.7035 | 2 15.9399 0.0003 | 0.0075
Text 17 | 6869 |6 0.1923 0.7409 | 2 76.5230 0.0000 | 0.0111
Text18 | 2125 |6 0.1495 0.7449 1 18.0849 0.0000 | 0.0085
Text19 | 2745 |6 0.1609 0.7042 | 2 4.7338 0.0938 | 0.0017
Text2l | 9123 |6 0.1864 07313 | 2 61.4007 0.0000 | 0.0067
Text22 | 2381 |9 0.1379 0.7329 | 2 21.2640 0.0000 | 0.0089
Text23 | 2163 |13 0.0767 0.7369 1 19.6025 0.0000 | 0.0091
Text26 | 1939 |5 0.2121 0.7607 1 1.7806 0.1821 | 0.0009
Table 15
Fitting the positive Cohen-Poisson distribution to word length data in Kannada: Aesthetics

TextNo | N a o DF X’ P C
Text01 | 5015 2.7595 0.8742 7 16.9011 | 0.0180 | 0.0034
Text 02 | 4910 3.3461 0.8326 9 21.9570 | 0.0090 | 0.0045
Text 03 | 4847 3.3350 0.8119 9 22.9443 | 0.0063 | 0.0047
Text 04 | 4886 3.4569 0.8472 9 15.3402 | 0.0820 | 0.0031
Text 05 | 5076 3.3956 0.8138 9 9.7418 | 0.3718 | 0.0019
Text 06 | 4978 3.2475 0.9022 8 5.1771 | 0.7385 | 0.0010
Text 07 | 4795 3.5406 0.5995 9 45.6798 | 0.0000 | 0.0095
Text 08 | 5433 3.2521 0.8104 8 22.8436 | 0.0036 | 0.0042
Text 09 | 6982 3.3229 0.6125 7 39.3169 | 0.0000 | 0.0056
Text 10 | 7085 3.3364 0.7897 9 23.6881 | 0.0048 | 0.0033
Text11 | 5752 3.3139 0.7372 9 29.2232 | 0.0006 | 0.0051
Text12 | 5117 2.5930 0.9432 7 20.4822 | 0.0046 | 0.0040
Text13 | 1195 2.7514 0.9489 6 6.5121 | 0.3683 | 0.0054
Text 14 | 5351 2.7910 0.9035 7 26.6957 | 0.0004 | 0.0050
Text 15 | 5008 3.3119 0.8377 8 18.0836 | 0.0206 | 0.0036
Text 16 | 4926 3.3792 0.7891 9 18.4069 | 0.0307 | 0.0037
Text 17 | 4912 3.3298 0.7805 8 20.9926 | 0.0072 | 0.0043
Text 18 | 4952 2.5442 0.9498 7 3.8911 | 0.7922 | 0.0008
Text 19 | 5020 2.6225 0.9247 7 19.7394 | 0.0062 | 0.0039
Text20 | 4691 2.8366 0.9236 7 44.2054 | 0.0000 | 0.0094
Text21 | 4339 2.6694 0.9320 7 16.7488 | 0.0191 | 0.0039
Text 22 557 3.2197 0.6182 7 10.5154 | 0.1612 | 0.0189
Text23 | 5076 3.1880 0.8562 8 31.9098 | 0.0001 | 0.0063
Text24 | 5028 3.3409 0.7942 9 27.0055 | 0.0014 | 0.0054
Text25 | 2693 3.2724 0.8622 8 14.9522 | 0.0601 | 0.0056
Text26 | 1540 3.2308 0.8665 7 15.4861 | 0.0302 | 0.0101
Text27 | 1666 3.1724 0.9173 7 7.6764 | 0.3620 | 0.0046
Text28 | 1943 3.5572 0.7322 8 8.3907 | 0.3963 | 0.0043
Text29 | 4939 3.3146 0.7091 8 4.2381 | 0.8350 | 0.0009
Text 30 | 5051 3.2133 0.7342 8 21.7259 | 0.0054 | 0.0043
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Fitting the positive Cohen-Poisson distribution to word length data in Kannada: Commerce

TextNo | N a o DF X? P C

Text 02 | 4733 3.8957 0.8694 10 | 53.3811 | 0.0000 | 0.0113
Text 03 | 4824 3.5648 0.8538 5 61.8179 | 0.0000 | 0.0128
Text 04 | 4728 3.4529 0.7977 9 45.9144 | 0.0000 | 0.0097
Text 05 | 4840 3.2990 0.7359 8 11.9249 | 0.1546 | 0.0025
Text 07 | 4937 3.4697 0.7979 9 58.3200 | 0.0000 | 0.0118
Text 09 | 5011 3.4036 0.6345 9 74.7270 | 0.0000 | 0.0149
Text 10 | 4100 3.2417 0.8172 8 24.4280 | 0.0019 | 0.0060
Text 11 | 2442 3.3556 0.7282 8 34.5436 | 0.0000 | 0.0141
Text 13 | 1602 3.4809 0.7957 8 12.6990 | 0.1226 | 0.0079
Text 14 | 4947 3.6921 0.7169 9 25.6221 | 0.0024 | 0.0052
Text 15 | 4715 3.3594 0.7921 5 69.0318 | 0.0000 | 0.0146
Text 20 | 4705 3.8075 0.7239 9 18.2285 | 0.0326 | 0.0039
Text 22 | 1550 3.6656 0.8901 8 16.7396 | 0.0329 | 0.0108
Text 23 | 4947 3.5402 0.8141 6 74.1148 | 0.0000 | 0.0150
Text 24 | 4902 3.5286 0.8315 9 14.3855 | 0.1093 | 0.0029
Text 26 | 5066 3.3535 0.7424 9 52.9363 | 0.0000 | 0.0104
Text 27 | 3191 3.4854 0.7948 7 46.6127 | 0.0000 | 0.0146
Text 28 | 2602 3.3450 0.8061 8 17.8427 | 0.0224 | 0.0069
Text29 | 1482 3.1425 0.6373 7 9.4098 | 0.2246 | 0.0063
Text 30 | 5005 3.3858 0.4831 9 56.8116 | 0.0000 | 0.0114
Text 31 | 3243 3.3858 0.5490 8 31.3881 | 0.0001 | 0.0097
Text 32 | 3853 3.3800 0.7858 8 41.0335 | 0.0000 | 0.0106
Text 35 | 2855 3.3698 0.8411 8 27.3381 | 0.0006 | 0.0096
Text 36 | 3341 3.8162 0.6003 9 15.0607 | 0.0893 | 0.0045
Text 38 | 3903 3.6049 0.8333 6 58.3718 | 0.0000 | 0.0150

Table 17

Fitting the positive Cohen-Poisson distribution to word length data in Kannada:
Natural Physical and Professional Sciences

TextNo | N a o DF X? P C

Text 01 | 3032 3.2735 0.8292 8 23.7790 | 0.0025 | 0.0078
Text 02 | 3940 3.1504 0.9097 7 59.1357 | 0.0000 | 0.0150
Text 03 | 1649 2.9414 0.9628 5 23.8495 | 0.0002 | 0.0145
Text 04 | 603 3.3561 0.8286 7 7.5694 | 0.3721 | 0.0126
Text 05 | 3219 3.5126 0.8246 9 39.9246 | 0.0000 | 0.0124
Text 06 | 2745 3.4065 0.9082 8 17.4062 | 0.0261 | 0.0063
Text 07 | 2931 3.3201 0.9274 8 14.8409 | 0.0623 | 0.0051
Text 08 | 5919 3.2154 0.7759 8 39.2450 | 0.0000 | 0.0066
Text 09 | 4287 3.4049 0.7506 4 59.0380 | 0.0000 | 0.0138
Text 10 | 4729 3.5706 0.7947 9 52.3216 | 0.0000 | 0.0111
Text 11 | 5008 3.0452 0.8292 8 7.5128 | 0.4824 | 0.0015
Text 12 | 4985 3.1381 0.8694 8 21.6373 | 0.0057 | 0.0043
Text 13 | 4664 2.2430 0.9080 6 18.0838 | 0.0060 | 0.0039
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Text 14 | 4211 3.2738 0.8842 19.8669 | 0.0109 | 0.0047

Text 15 | 4946 3.7618 0.3270 69.4515 | 0.0000 | 0.0140

Text 16 | 8838 3.4711 0.4147 127.0816 | 0.0000 | 0.0144

Text 17 | 4994 3.4650 0.5466 25.2465 | 0.0014 | 0.0051

Text 18 | 4575 3.4820 0.6185 17.4516 | 0.0421 | 0.0038

Text 19 | 6583 3.3934 0.7970 29.0337 | 0.0006 | 0.0044

Text20 | 5159 3.4668 0.7306 61.1424 | 0.0000 | 0.0119

Text 21 | 5340 3.4496 0.7831 16.8214 | 0.0516 | 0.0032

Text22 | 1730 3.3580 0.8207 21.0442 | 0.0070 | 0.0122

Text 23 | 3647 3.1128 0.8716 53.5528 | 0.0000 | 0.0147

Text 25 | 4966 3.7548 0.7840 21.3847 | 0.0110 | 0.0043

Text 26 | 4901 3.5146 0.7696 16.6347 | 0.0548 | 0.0034

Text 27 | 4715 3.7655 0.5443 36.4752 | 0.0000 | 0.0077

Text 28 | 5285 3.0681 0.8648 23.9991 | 0.0017 | 0.0044

Text 29 | 1482 3.1425 0.6373 9.4098 | 0.2246 | 0.0063

NeJENEEN | NoR NN NNV, } e} N} o) NNoR Nol o o} INe} INaj ko o]

Text 30 | 5005 3.3858 0.4831 56.8116 | 0.0000 | 0.0114

Table 18
Fitting the positive Cohen-Poisson distribution to word length data in Kannada:
Social Sciences

TextNo | N a a DF X? P C

Text 01 | 4938 3.4095 0.8751 9 10.4856 | 0.3126 | 0.0021
Text 02 | 4710 3.5504 0.7195 9 69.4340 | 0.0000 | 0.0147
Text 03 | 3009 3.2233 0.5153 3 [45.0362 | 0.0000 | 0.0150
Text 04 | 4828 3.1992 0.8535 8 10.9697 | 0.2034 | 0.0023
Text 05 | 4482 3.5716 0.7565 9 16.5671 | 0.0559 | 0.0037
Text 07 | 4200 3.3009 0.8846 8 56.6272 | 0.0000 | 0.0135
Text 08 | 4402 3.1813 0.8778 8 495978 | 0.0000 | 0.0113
Text 09 | 3746 3.6673 0.7878 9 | 41.8780 | 0.0000 | 0.0112
Text 10 | 4999 3.0913 0.9129 8 53.7422 | 0.0000 | 0.0108
Text 11 | 2956 3.6626 0.7295 9 23.9607 | 0.0044 | 0.0081
Text 12 | 4938 3.4095 0.8751 9 10.4856 | 0.3126 | 0.0021
Text 13 | 611 3.8173 0.7280 8 12.7334 | 0.1214 | 0.0208
Text 14 | 4710 3.7070 0.7615 9 19.2570 | 0.0231 | 0.0041
Text 15 | 4488 3.2907 0.8569 8 33.7767 | 0.0000 | 0.0075
Text 16 | 4848 3.5809 0.8760 8 17.8613 | 0.0223 | 0.0037
Text 17 | 3642 3.2415 0.9029 8 12.6785 | 0.1234 | 0.0035
Text 18 | 5022 3.9357 0.8892 10 | 33.4145| 0.0002 | 0.0067
Text 19 | 5087 3.9809 0.8196 9 |49.7064 | 0.0000| 0.0098
Text 20 | 5018 3.8869 0.9062 10 | 28.7256 | 0.0014 | 0.0057
Text21 | 1369 3.2573 0.5465 7 20.3833 | 0.0048 | 0.0149
Text22 | 4974 3.6117 0.7422 9 68.9132 | 0.0000| 0.0139
Text 23 | 4876 3.6052 0.7829 9 28.4841 | 0.0008 | 0.0058
Text25 | 2216 3.0636 0.8959 7 29.5148 | 0.0001 | 0.0133
Text 26 | 4918 3.6020 0.8532 9 29.3543 | 0.0006 | 0.0060
Text 27 | 4957 3.4224 0.8646 9 11.8164 | 0.2239 | 0.0024
Text 28 | 4689 3.3243 0.9040 8 19.8396 | 0.0110 | 0.0042
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Text29 | 3672 3.3851 0.9225 8 19.3230 | 0.0132 | 0.0053
Text 30 | 4960 2.8355 0.8883 7 36.9916 | 0.0000 | 0.0075
Table 19

Fitting the Dacey-negative binomial distribution to word length data in Marathi: Aesthetics

X? P C
12.9883 | 0.0113 | 0.0036
29.1700 | 0.0000 | 0.0069
25.8010 | 0.0001 | 0.0087
7.6821 | 0.1039 | 0.0028
18.4166 | 0.0010 | 0.0039
31.9182 | 0.0000 | 0.0066
15.3734 | 0.0175 | 0.0033
9.2785 | 0.0545 | 0.0022
9.5713 | 0.0883 | 0.0036
16.5591 | 0.0024 | 0.0059
65.3083 | 0.0000 | 0.0126
23.3199 | 0.0001 | 0.0076
9.9462 | 0.0413 | 0.0050
8.0831 | 0.0886 | 0.0019
20.5310 | 0.0010 | 0.0073
34.9128 | 0.0000 | 0.0128
16.6355 | 0.0052 | 0.0037
22.1552 | 0.0011 | 0.0060
21.0313 | 0.0003 | 0.0077
8.2672 | 0.0823 | 0.0030
11.9334 | 0.0357 | 0.0041
38.1616 | 0.0000 | 0.0094
12.5998 | 0.0134 | 0.0055
37.3558 | 0.0000 | 0.0107
44.8298 | 0.0000 | 0.0101
23.6153 | 0.0001 | 0.0066
13.5629 | 0.0088 | 0.0042
20.5551 | 0.0010 | 0.0060
34.5014 | 0.0000 | 0.0090

Text No N k p o

Text 01 | 3575 | 199.3005 | 0.9935 | 0.7480
Text 02 | 4238 3.5538 | 0.7709 | 0.7709
Text 03 | 2971 44761 | 0.8048 | 0.8048
Text 04 | 2763 | 194.9526 | 0.9939 | 0.7509
Text 05 | 4693 | 196.8671 | 0.9940 | 0.7558
Text 06 | 4864 3.7483 | 0.7693 | 0.7693
Text 07 | 4652 6.3328 | 0.8439 | 0.8439
Text 08 | 4282 | 182.7836 | 0.9936 | 0.7348
Text 09 | 2695 3.6235 0.7787 | 0.7787
Text 10 | 2791 5.5239 | 0.8263 | 0.8263
Text 11 | 5203 | 173.3739 | 0.9938 | 0.7274
Text 12 | 3058 | 164.4206 | 0.9930 | 0.7000
Text 13 | 1975 | 198.9929 | 0.9938 | 0.7538
Text 14 | 4329 | 195.7899 | 0.9941 | 0.7588
Text 15 | 2821 4.6478 | 0.8178 | 0.8178
Text 16 | 2731 4.1406 | 0.7675 | 0.7675
Text 17 | 4484 | 157.0607 | 0.9920 | 0.6645
Text 18 | 3718 4.3963 | 0.7793 | 0.7793
Text 19 | 2725 54810 | 0.8401 | 0.8401
Text20 | 2781 | 192.4915 | 0.9935 | 0.7437
Text 21 | 2880 5.7876 | 0.8306 | 0.8306
Text22 | 4062 | 160.1345 | 0.9934 | 0.7034
Text24 | 2302 | 238.2751 | 0.9952 | 0.8290
Text25 | 3495 | 233.8528 | 0.9950 | 0.8202
Text 26 | 4433 4.0631 | 0.7630 | 0.7630
Text27 | 3593 | 189.6630 | 0.9934 | 0.7359
Text28 | 3240 | 55.1150 | 0.9806 | 0.3630
Text 29 | 3437 7.0110 | 0.8501 | 0.8501
Text 30 | 3854 | 179.9117 | 0.9929 | 0.7147

o
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Table 20
Fitting the Dacey-negative binomial distribution to word length data in Marathi: Commerce

TextNo | N k p o DF X? P C
Text01 | 3031 | 7.2511 [0.8416 | 0.8416 19.5200 | 0.0034 | 0.0064
Text 02 | 3462 | 190.4193 | 0.9920 | 0.7056 40.4473 | 0.0000 | 0.0117
Text 03 | 4894 | 136.0278 | 0.9877 | 0.5528 35.0791 | 0.0000 | 0.0072
Text 04 | 563 |151.3821 |[0.9901 | 0.6200 0.6771 | 0.4106 | 0.0012
Text 05 | 3078 |  6.6697 | 0.8300 | 0.8300 39.5820 | 0.0000 | 0.0129
Text 06 | 3733 | 181.9666 | 0.9920 | 0.6976 50.4328 | 0.0000 | 0.0135
Text 08 | 3035 | 52107 [0.7732 | 0.7732 44.5443 | 0.0000 | 0.0147

AN | |=|n|n |
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Text 09 | 2810 6.1576 | 0.8208 | 0.8208 | 3 | 41.4295 | 0.0000 | 0.0147
Text 10 | 2874 5.3757 1 0.8056 | 0.8056 | 6 | 36.0919 | 0.0000 | 0.0126
Text 11 | 3573 | 144.5615 | 0.9895 | 0.6107 | 4 | 53.5497 | 0.0000 | 0.0150
Text 15 | 4214 [ 186.2290 | 0.9925 | 0.7145 | 5 | 22.7026 | 0.0004 | 0.0054
Text 16 | 5264 | 188.0865 | 0.9943 | 0.7563 | 4 | 27.1116 | 0.0000 | 0.0052
Text 17 | 3552 4.4065 | 0.7866 | 0.7866 | 6 | 30.3870 | 0.0000 | 0.0086
Text 18 | 4183 | 164.2353 | 0.9921 | 0.6763 | 5 4.2483 | 0.5142 | 0.0010
Text 19 | 4246 | 176.0013 | 0.9928 | 0.7035 | 5 | 59.7549 | 0.0000 | 0.0141
Text 20 | 3635 | 166.2706 | 0.9913 | 0.6629 | 5 | 35.7103 | 0.0000 | 0.0098
Table 21
Fitting the Dacey-negative binomial distribution to word length data in Marathi:
Natural Physical and Professional Sciences

TextNo | N k p o DF| X p C

Text 01 | 3067 | 130.6534 | 0.9885 | 0.5636 | 4 | 8.7921 | 0.0665 | 0.0029
Text 02 | 5490 | 171.1501 | 0.9922 [0.6986 | 5 | 80.8534 | 0.0000 | 0.0147
Text 03 | 3613 | 202.7398 | 0.9942 | 0.7737 | 4 |24.5335| 0.0001 | 0.0068
Text 04 | 3522 | 161.8243 | 0.9914 | 0.6640 | 5 |42.6855 | 0.0000 | 0.0121
Text 05 | 3522 | 161.8411 | 0.9914 | 0.6641 | 5 |43.0885 | 0.0000 | 0.0122
Text 06 | 3094 | 176.2587 | 0.9921 | 0.6860 | 5 |41.9739 | 0.0000 | 0.0136
Text 07 | 4778 | 175.4391 | 0.9913 | 0.6748 | 4 | 67.2873 | 0.0000 | 0.0141
Text 08 | 4121 | 160.0737 | 0.9899 | 0.6309 | 5 |46.0863 | 0.0000 | 0.0112
Text 09 | 3920 | 165.4624 | 0.9908 | 0.6446 | 5 |28.9604 | 0.0000 | 0.0074
Text 10 | 5596 | 176.7545 | 0.9924 | 0.6975 | 5 | 10.6531 | 0.0587 | 0.0019
Text 11 | 3644 | 161.5556 | 0.9903 | 0.6426 | 5 |46.4524 | 0.0000 | 0.0127
Text 13 | 3619 [ 175.1490 | 0.9908 | 0.6602 | 2 | 54.0317 | 0.0000 | 0.0149
Text 14 | 3075 | 129.2178 | 0.9891 | 0.5726 | 5 7.9462 | 0.1592 | 0.0026
Text 15 | 4784 [203.3965 | 0.9949 | 0.7904 | 4 |43.0515 | 0.0000 | 0.0090
Text 16 | 4920 | 215.2932 | 0.9944 | 0.7860 | 5 8.2674 | 0.1421 | 0.0017
Text 17 | 4734 | 170.5713 | 0.9926 | 0.6916 | 5 |27.5951 | 0.0000 | 0.0058
Text 18 | 3548 | 180.5306 | 0.9942 | 0.7444 | 4 | 19.2044 | 0.0007 | 0.0054
Text 19 | 3333 | 173.0849 | 0.9929 | 0.7108 | 4 | 12.1474 | 0.0163 | 0.0036
Text20 | 955 |180.4575 | 0.9936 | 0.7350 | 2 | 11.8272 | 0.0027 | 0.0124
Text21 | 4161 | 154.2350 | 0.9907 | 0.6330 | 5 |26.7610 | 0.0001 | 0.0064
Text22 | 4830 | 184.0817 | 0.9942 | 0.7544 | 4 |43.2714 | 0.0000 | 0.0090
Text23 | 4429 | 182.9561 | 0.9927 | 0.7151 | 5 |49.2314 | 0.0000 | 0.0111
Text 24 | 3247 | 169.6876 | 0.9926 | 0.6994 | 4 | 11.2244 | 0.0242 | 0.0035
Text25 | 4215 [200.5095 | 0.9935 | 0.7491 | 5 7.8978 | 0.1620 | 0.0019
Text26 | 6402 | 87.3398 | 0.9787 | 0.3851 | 6 | 51.6325 | 0.0000 | 0.0081
Text 27 | 5081 |232.0804 | 0.9942 | 0.7976 | 5 | 13.4040 | 0.0199 | 0.0026
Text 28 | 3781 | 143.3506 | 0.9899 | 0.6117 | 4 | 19.5318 | 0.0006 | 0.0052
Text29 | 3234 | 155.5328 | 0.9913 | 0.6596 | 5 |37.6799 | 0.0000 | 0.0117
Text31 | 6288 | 179.6414 | 0.9921 | 0.6903 | 5 |39.8220 | 0.0000 | 0.0063
Text 32 | 5266 | 121.8066 | 0.9869 | 0.5261 | 5 |22.4340 | 0.0004 | 0.0043
Text33 | 1341 | 161.7419 | 0.9913 | 0.6514 | 4 | 8.1341 | 0.0868 | 0.0061
Text 34 | 3492 | 184.0155 | 0.9929 | 0.7157 | 5 | 18.3563 | 0.0025 | 0.0053
Text 35 | 5405 | 172.3715 | 0.9929 | 0.7026 | 5 |16.6273 | 0.0053 | 0.0031
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Text36 | 4693 | 87.4341 | 0.9803 | 0.3949 | 5 |16.0496 | 0.0067 | 0.0034

Text37 | 4842 | 187.2937 | 0.9931 | 0.7275 | 5 |26.2636 | 0.0001 | 0.0054

Text 38 | 4059 | 167.1963 | 0.9920 | 0.6749 | 5 | 24.2841 | 0.0002 | 0.0060
Table 22

Fitting the Dacey-negative binomial distribution to word length data in Marathi:

Official and Media Languages

TextNo | N k p o | DF X P C

Text01 | 4163 | 125.3526 | 0.9892 | 0.5684 | 5 | 18.1992 | 0.0027 | 0.0044
Text 02 | 4925 | 149.7798 | 0.9920 [ 0.6582 | 4 | 43.7517 | 0.0000 | 0.0089
Text 03 | 4149 | 124.8937 | 0.9863 | 0.5033 | 6 | 16.3635 | 0.0119 | 0.0039
Text 04 | 4055 | 127.2282 | 0.9894 | 0.5746 | 4 | 11.5381 | 0.0211 | 0.0028
Text 05 | 4828 | 123.8570 | 0.9888 | 0.5557 | 5 | 24.0707 [ 0.0002 | 0.0050
Text 06 | 3432 | 150.4144 | 0.9897 |0.5941 | 5 | 17.6826 | 0.0034 | 0.0052
Text07 | 3943 | 3.2937 | 0.7308 |0.7308 | 6 | 31.7381 | 0.0000 | 0.0080
Text 08 | 4984 | 136.0585 | 0.9904 | 0.6009 | 5 | 28.2252 | 0.0000 | 0.0057
Text 09 | 3939 | 127.8267 | 0.9895 | 0.5753 | 5 | 12.8750 | 0.0246 | 0.0033
Text 10 | 4665 | 164.0989 | 0.9927 | 0.6862 | 4 | 20.0266 | 0.0005 | 0.0043
Text 11 | 3723 | 131.5840 | 0.9900 | 0.5917 | 5 6.9477 | 0.2246 | 0.0019

Table 23

Fitting the Dacey-negative binomial distribution to word length data in Marathi:

Social Sciences

TextNo | N k p o DF X? P C

Text 01 | 3429 | 173.1657| 0.9926 | 0.7019 | 2 | 37.9758 | 0.0000 | 0.0111
Text 02 | 4762 | 214.1586] 0.9938 | 0.7718 | 5 | 30.3643 | 0.0000 | 0.0064
Text 03 | 4709 | 120.8668] 0.9846 | 0.4736 | 6 | 58.3113 | 0.0000 | 0.0124
Text 04 | 4016 | 151.1630] 0.9909 | 0.6382 | 5 | 15.4929 | 0.0085 | 0.0039
Text 05 | 3445 | 156.6024] 0.9895 | 0.6150 | 5 | 19.7484 | 0.0014 | 0.0057
Text 06 | 4336 | 183.1277] 0.9913 | 0.6752 | 5 | 43.3188 | 0.0000 | 0.0100
Text 07 | 5454 | 4.4817| 0.7710 | 0.7710 | 7 | 22.2718 | 0.0023 | 0.0041
Text 08 | 3908 | 174.0969] 0.9924 | 0.7017 | 5 | 30.3736 | 0.0000 | 0.0078
Text 09 | 4365 | 159.7849] 0.9916 | 0.6608 | 4 | 8.6537 | 0.0704 | 0.0020
Text 10 | 4327 | 52268 0.7748 | 0.7748 | 7 | 34.4138 | 0.0000 | 0.0080
Text 11 | 4167 | 205.5090] 0.9936 | 0.7600 | 5 | 26.1632 | 0.0001 | 0.0063
Text 13 | 3854 | 184.5666] 0.9915 | 0.6893 | 5 | 46.1552 | 0.0000 | 0.0120
Text 15 | 2067 | 235.0856] 0.9957 | 0.8379 | 4 | 12.6204 | 0.0133 | 0.0061
Text 16 | 1389 | 217.9567| 0.9951 | 0.8093 | 3 | 6.5219 | 0.0888 | 0.0047
Text 17 | 2827 | 234.3373] 0.9955 | 0.8300 | 4 | 6.2722 | 0.1797 | 0.0022
Text 18 | 4964 | 173.7051] 0.9915 | 0.6738 | 5 | 36.7160 | 0.0000 | 0.0074
Text 19 | 3873 | 4.3254] 0.7722 | 0.7722 | 4 | 34.8027 | 0.0000 | 0.0090
Text 20 | 2899 | 184.9799 0.9916 | 0.6840 | 5 | 25.8453 | 0.0001 | 0.0089
Text21 | 2824 | 177.1861] 0.9907 | 0.6487 | 5 | 33.8792 | 0.0000 | 0.0120
Text 22 | 4258 | 149.9868] 0.9902 | 0.6274 | 5 | 58.1804 | 0.0000 | 0.0137
Text 23 | 3338 | 188.0436] 0.9927 | 0.7131 | 5 | 44.6703 | 0.0000 | 0.0134
Text 24 | 4115 | 166.8914] 0.9907 | 0.6470 | 5 | 54.6610 | 0.0000 | 0.0133
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Text25 | 4661 | 157.0027| 0.9917 | 0.6594 24.9513 | 0.0001 | 0.0054

Text27 | 4190 4.3116] 0.7742 | 0.7742 25.8938 | 0.0002 | 0.0062

Text 28 | 4797 | 146.2749] 0.9903 | 0.6116 44.5332 | 0.0000 | 0.0093

Text29 | 4032 | 133.6587] 0.9895 0.5759 28.5929 | 0.0000 | 0.0071

Al N |WDn

Text 30 | 3751 | 128.6930] 0.9901 0.5960 25.0251 | 0.0000 | 0.0067

Table 24
Fitting the Dacey-negative binomial distribution to word length data in Marathi:
Translated Material

TextNo | N k p o | DF X? p C

Text 01 | 5603 5.7081 | 0.8456 | 0.8456 | 5 | 22.1229 | 0.0005 | 0.0039
Text 02 | 4044 | 141.7979 | 0.9911 | 0.6254 | 5 | 22.2969 | 0.0005 | 0.0055
Text 03 | 4056 | 205.1701 | 0.9949 | 0.7898 | 4 2.1199 | 0.7137 | 0.0005
Text 04 | 5680 44576 | 0.8205 | 0.8205 | 5 | 21.1575( 0.0008 | 0.0037
Text 05 | 3965 44714 | 0.7910 | 0.7910 | 4 | 37.5090 | 0.0000 | 0.0095
Text 06 | 3476 42714 | 0.8093 | 0.8093 | 4 | 14.8473 | 0.0050 | 0.0043
Text 07 | 5336 | 220.8658 | 0.9952 | 0.8098 | 4 | 16.7105 | 0.0022 | 0.0031
Text 08 | 3712 5.1967 | 0.8172 | 0.8172 | 5 8.5598 | 0.1280 | 0.0023
Text 09 | 3553 [ 191.4976 | 0.9941 [0.7536 | 4 | 10.7373 | 0.0297 | 0.0030
Text 10 | 4067 | 167.0439 | 0.9930 | 0.6999 | 4 | 24.4051 | 0.0001 | 0.0060
Text 11 | 3691 | 184.9319 | 0.9943 | 0.7542 | 4 3.6675 | 0.4529 | 0.0010
Text 12 | 4188 4.6367 | 0.8038 | 0.8038 | 4 | 14.9625 | 0.0048 | 0.0036
Text 13 | 3961 5.3505 | 0.8254 |0.8254 | 5 | 13.0046 | 0.0233 | 0.0033
Text 14 | 3521 54611 | 0.8252 | 0.8252 | 5 | 15.7275 ] 0.0077 | 0.0045

Table 25
Fitting the Dacey-negative binomial distribution to word length data in Tamil: Aesthetics

Text No N k p o DF X P C

Text 01 | 5200 | 83.1434 | 0.9783 [0.9783 | 5 | 77.5245 | 0.0000 | 0.0149
Text 02 | 5203 | 36.1178 | 0.9512 [ 09512 | 6 | 49.9150 | 0.0000 | 0.0096
Text 03 | 4900 | 26.7689 | 0.9446 [ 09446 | 6 | 39.1088 | 0.0000 | 0.0080
Text 04 | 5110 | 20.3283 | 0.9053 | 0.9053 | 7 | 34.6588 | 0.0000 | 0.0068
Text 05 | 1947 | 406.8742 | 0.9964 | 0.9438 | 5 | 12.3496 | 0.0303 | 0.0063
Text 06 | 5096 | 44.9856 | 0.9564 | 0.8894 | 7 | 43.5172 | 0.0000 | 0.0085
Text 07 | 5236 | 343.9627 | 0.9935 | 0.8226 | 7 | 44.4243 | 0.0000 | 0.0085
Text 08 | 5146 | 21.0507 | 0.9432 [0.9432 | 5 | 39.2660 | 0.0000 | 0.0076
Text 09 | 5202 | 19.7661 | 0.9404 | 0.9597 | 5 | 18.3819 | 0.0025 | 0.0035
Text 10 | 5244 [ 216.9893 | 0.9901 [ 0.6871 | 7 | 45.0415 | 0.0000 | 0.0086
Text 11 | 5245 | 2293696 | 0.9913 | 0.7232 | 7 | 38.4424 | 0.0000 | 0.0073
Text 12 | 5158 | 63.7081 | 0.9724 [0.9724 | 6 | 17.6834 | 0.0071 | 0.0034
Text 13 | 5352 | 377.0271 | 0.9950 [ 0.8996 | 6 | 15.2415| 0.0185 | 0.0028
Text 14 | 2106 | 33.1137 | 0.9371 [0.1527 | 6 | 19.0945 | 0.0040 | 0.0091
Text 15 | 5193 | 746.6686 | 0.9975 |0.9939 | 6 6.5399 | 0.3655 | 0.0013
Text 16 | 5229 78.3240 | 0.9767 |0.9767 | 6 | 15.7263 | 0.0153 | 0.0030
Text 17 | 4927 | 477.1826 | 0.9971 [ 0.9877 | 5 | 24.2590 | 0.0002 | 0.0049
Text 19 | 5094 | 46.1802 | 0.9732 [ 09732 | 5 | 35.0717 | 0.0000 | 0.0069
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Text 20 | 5844 10.0477 | 0.8285 | 0.9646 | 8 38.9808 | 0.0000 | 0.0067
Text21 | 5075 21.3598 | 09114 | 09114 | 3 | 75.0727 | 0.0000 | 0.0148
Text22 | 6551 | 475.3605 | 0.9964 | 0.9613 | 6 13.8586 | 0.0313 | 0.0021
Text23 | 2010 | 218.1164 | 0.9933 | 0.8706 | 5 29.1320 | 0.0000 | 0.0145
Text24 | 5300 55.1576 | 0.9586 | 0.9586 | 8 14.2961 | 0.0744 | 0.0027
Text25 | 3536 | 162.0942 | 0.9912 | 0.9912 | 5 14.3126 | 0.0137 | 0.0040
Text 26 | 2496 17.6071 | 0.8897 | 0.8897 | 7 37.1469 | 0.0000 | 0.0149
Text27 | 5480 47.8643 | 09716 | 09716 | 5 14.1562 | 0.0146 | 0.0026
Text28 | 3909 | 114.2721 | 0.9833 | 0.8223 | 6 | 34.3737 | 0.0000 | 0.0088
Text29 | 4029 19.2780 | 0.9105 | 0.9105 | 7 33.7295 | 0.0000 | 0.0084
Text 30 | 3084 18.5787 | 0.9189 | 0.9189 | 6 18.8103 | 0.0045 | 0.0061
Table 26

Fitting the Dacey-negative binomial distribution to word length data in Tamil:
Natural Physical and Professional Sciences

Text No N k p o DF X P C

Text 01 | 4875 | 16.1498 0.9019 | 09019 | 7 | 32.3535| 0.0000 | 0.0066
Text 02 | 4982 | 10.0003 0.8441 | 0.8441 | 3 | 74.2110 | 0.0000 | 0.0149
Text 03 | 4877 |328.4434 | 0.9939 [0.8203 | 2 | 62.7873 | 0.0000 | 0.0129
Text 04 | 1962 | 27.5578 | 0.9444 [0.9444 | 5 5.4186 | 0.3670 | 0.0028
Text 05 | 4876 | 10.16791| 0.8605 | 0.9661 | 6 4.8157 | 0.5677 | 0.0010
Text 06 | 5005 | 14.9372 | 0.8986 | 0.8986 | 6 | 56.6510 | 0.0000 | 0.0113
Text07 | 4995 | 163117 | 0.8978 [ 0.8978 | 2 | 74.9965 | 0.0000 | 0.0150
Text 08 | 4756 | 173.9403 | 0.9898 | 0.8259 | 6 8.9253 | 0.1778 | 0.0019
Text 09 | 4968 | 26.8019 | 0.9381 [0.9381 | 6 | 15.4388 | 0.0171 | 0.0031
Text 10 | 4994 | 53.0328 | 0.9667 | 0.9667 | 6 | 19.5883 | 0.0033 | 0.0039
Text 11 | 4807 | 35.9980 | 0.9535 | 09172 | 6 7.2084 | 0.302 | 0.0015
Text 12 | 5014 | 312.0059 | 0.9952 | 0.9676 | 5 | 12.4919 | 0.0286 | 0.0025
Text 13 | 4886 | 71.1330 | 0.9800 | 0.9800 | 5 | 17.2941 | 0.0040 | 0.0035
Text 14 | 5304 | 43.8097 | 0.9690 [ 0.9690 | 5 | 16.5647 | 0.0054 | 0.0031
Text 15 | 5092 | 23.2133 | 0.9312 [ 09312 | 6 | 29.0230 | 0.0001 | 0.0057
Text 16 | 5135 | 262.6838 | 0.9930 | 0.7786 | 6 | 22.1058 | 0.0012 | 0.0043
Text 17 | 5038 | 31.9043 | 0.9466 | 0.9466 | 6 | 18.3582 | 0.0054 | 0.0036
Text 18 | 5081 | 23.3495 | 0.9202 | 0.9202 | 5 | 74.3942 | 0.0000 | 0.0146
Text 19 | 5015 | 47.0082 | 0.9648 [0.9648 | 5 | 65.3095 | 0.0000 | 0.0130
Text20 | 4946 | 62.5717 | 0.9699 |0.9699 | 7 7.5470 | 0.3742 | 0.0015
Text21 | 5108 | 24.5264 | 0.9328 [0.9328 | 7 | 17.5860 | 0.014 | 0.0034
Text22 | 5033 | 579.2906 | 0.9968 | 0.9744 | 6 | 23.2487 | 0.0007 | 0.0046
Text23 | 5100 | 36.8263 | 0.9501 [ 0.9501 | 7 | 40.6311 | 0.0000 | 0.0080
Text24 | 4980 | 16.8887 | 0.8895 | 0.9626 | 8 | 12.4246 | 0.1332 | 0.0025
Text25 | 5023 | 39.1597 | 0.9554 [0.9554 | 6 | 71.2481 | 0.0000 | 0.0142
Text26 | 4931 | 92.3290 | 0.9810 | 0.9810 | 3 | 60.7595 | 0.0000 | 0.0123
Text 27 | 5508 9.4754 | 0.8171 [ 0.8171 | 7 | 80.1596 | 0.0000 | 0.0146
Text 28 | 5180 | 156.6311 | 0.9866 | 0.8314 | 7 | 65.8145 | 0.0000 | 0.0127
Text29 | 4786 | 26.7418 | 0.9291 [0.9584 | 7 | 57.5044 | 0.0000 | 0.0120
Text30 | 5134 | 51.5393 | 0.9665 | 0.9665 | 6 | 43.3029 | 0.0000 | 0.0084




36

B.D. Jayaram, M.N. Vidya

Table 27
Fitting the Dacey-negative binomial distribution to word length data in Tamil: Commerce

TextNo | N k p o | DF X2 P C
Text 01 | 4756 | 314.6970 | 0.9934 | 0.8232 | 7| 49.3315 | 0.0000 | 0.0104
Text02 | 4975 | 81.3059 | 0.9800 [ 0.9800 | 6| 61.7491 | 0.0000 | 0.0124
Text 03 | 2936 | 28.0239 | 0.9368 [ 0.9368 | 6| 31.7207 | 0.0000 | 0.0108
Text 04 | 4990 | 12.0092 | 0.8633 | 0.8633 71 17.9239 | 0.0123 | 0.0036
Text05 | 4752 | 54.7885 | 0.9736 [ 09736 | 5| 34.0021 | 0.0000 | 0.0072
Table 28
Fitting the positive Cohen-Poissondistribution to word length data in Tamil:
Translated Material
TextNo | N a o DF X’ P C
Text 01 | 2214 2.9160 0.9999 4 28.8579 | 0.0000 | 0.0130
Text 03 | 4943 3.3809 0.9039 9 58.9534 | 0.0000 | 0.0119
Text 04 | 5094 3.5521 0.9698 8 37.9777 | 0.0000 | 0.0075
Text 05 | 4975 3.2039 0.9238 8 45.0100 | 0.0000 | 0.0090
Text 06 | 4926 3.3885 0.9377 8 36.1859 | 0.0000 | 0.0073
Text 07 | 5229 3.0920 0.9789 8 61.9705 | 0.0000 | 0.0119
Text 08 | 4807 3.6443 0.9463 8 66.8213 | 0.0000 | 0.0139
Text 09 | 3127 3.5249 0.9681 9 37.0071 | 0.0000 | 0.0118
Text 11 | 4867 3.3526 0.9465 8 54.5215 | 0.0000 | 0.0112
Text 12 | 5129 3.4059 0.9793 8 28.0802 | 0.0005 | 0.0055
Text 13 | 3844 3.5267 0.9999 8 35.0269 | 0.0000 | 0.0091
Text 14 | 3337 3.5563 0.9822 8 45.2675 | 0.0000 | 0.0136
Text 15 | 3436 3.5145 0.9832 7 45.7987 | 0.0000 | 0.0133
Text 16 | 3571 2.9450 0.9323 8 47.4601 | 0.0000 | 0.0133
Table 29
Fitting the Dacey-negative binomial distribution to word length data in Tamil:
Official and Media Languages
TextNo | N k p o | DF X? P C
Text01 | 1046 | 39.8950 | 0.9508 [ 0.9508 | 5 | 11.0404 | 0.0506 | 0.0106
Text02 | 954 | 387.2934 | 0.9949 | 0.8801 | 5 8.1724 | 0.147 | 0.0086
Text 04 | 954 71.8277 | 0.9800 | 0.9800 | 4 | 13.7051 | 0.0083 | 0.0144
Text 05 | 993 94.4394 | 0.9815 | 0.8602 | 2 | 14.5053 | 0.0007 | 0.0146
Text06 | 1022 | 31.7282 | 0.9426 | 0.9426 | 3 | 15.1221 | 0.0017 | 0.0148
Text 07 | 1006 13.5551 | 0.8844 | 0.8844 | 2 | 14.0512 | 0.0009 | 0.0140
Text08 | 949 | 354.2594 | 0.9947 [ 0.7781 | 1 | 12.3703 | 0.0004 | 0.0130
Text09 | 977 | 597.6133 | 0.9966 | 0.8435 | 2 | 14.5061 | 0.0007 | 0.0148
Text11 | 976 | 280.8498 | 0.9937 | 0.8065 | 5 9.5188 | 0.0901 | 0.0098
Text 12 | 1059 | 283.3817 | 0.9924 [ 0.7644 | 6 | 10.4849 | 0.1057 | 0.0099
Text 14 | 945 | 303.8665 | 0.9937 [0.8272 | 2 | 12.8092 | 0.0017 | 0.0136
Text15 | 994 | 168.8275 | 0.9878 | 0.5570 | 5 | 10.5477 | 0.0611 | 0.0106
Text 17 | 1022 8.5959 | 0.8225 | 0.8225 | 6 6.0748 | 0.4149 | 0.0059
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Text 19 | 983 29.2094 | 0.9423 109423 | 3 | 14.7826 | 0.0020 | 0.0150
Text 20 | 1001 13.0102 | 0.8619 | 0.8619 | 3 13.8932 | 0.0031 | 0.0139
Text21 | 967 | 528.4906 | 0.9964 | 0.8550 | 2 | 11.1696 | 0.0038 | 0.0116
Text22 | 1010 20.5560 | 09161 | 09161 | 3 15.1520 | 0.0017 | 0.0150
Text24 | 1038 | 332.1895 | 0.9944 10.7447 | 1 13.8967 | 0.0002 | 0.0134
Text25 | 998 9.1077 | 0.8333 [ 0.8333 | 5 13.6828 | 0.0178 | 0.0137
Text26 | 1030 95.1574 | 0.9780 | 0.6478 | 2 | 15.4856 | 0.0004 | 0.0150
Text27 | 1016 | 265.8643 | 0.9922 | 0.6306 | 1 12.6925 | 0.0004 | 0.0125
Text28 | 1019 13.3028 | 0.8845 | 0.8845 | 2 14.3395 | 0.0008 | 0.0141
Text29 | 987 23.3862 | 0.9337 109337 | 3 14.0040 | 0.0029 | 0.0142
Text30 | 955 | 336.8037 | 0.9939 | 0.8360 | 6 8.3185 ] 0.2157 | 0.0087
Table 30

Fitting the Dacey-negative binomial distribution to word length data in Tamil:
Social Sciences

Text No N k p o DF X P C

Text 01 | 2406 | 683.6750 | 0.9980 | 0.9999 | 3 7.6890 | 0.0529 | 0.0032
Text 02 | 5142 | 246.7137 | 0.9912 [ 0.7148 | 7 | 10.8809 | 0.1439 | 0.0021
Text03 | 6175 [ 112.4412 | 0.9820 | 0.8409 | 7 | 25.5867 | 0.0006 | 0.0041
Text 04 | 5131 | 347.7708 | 0.9938 | 0.8553 | 7 | 24.3910 | 0.0010 | 0.0048
Text 05 | 5124 | 445.4117 | 0.9954 [ 09317 | 6 | 13.1681 | 0.0404 | 0.0026
Text 06 | 6205 | 16.1234 | 0.8770 [ 0.8770 | 8 | 62.0140 | 0.0000 | 0.0100
Text 07 | 3374 | 564.5479 | 0.9971 [ 09739 | 5 | 22.0915 | 0.0005 | 0.0065
Text 08 | 5381 | 259.7408 | 0.9914 [ 0.7375 | 7 | 15.1859 | 0.0337 | 0.0028
Text 09 | 3836 | 305.3744 | 0.9925 [ 0.7621 | 3 | 57.1195 | 0.0000 | 0.0149
Text 10 | 5052 | 47.6926 | 0.9655 [0.9655| 6 | 15.1308 | 0.0193 | 0.0030
Text 11 | 5799 | 233.5780 | 0.9903 | 0.6853 | 6 | 14.7447 | 0.0223 | 0.0025
Text 12 | 4454 | 287.6103 | 0.9913 [0.7286 | 7 | 31.2472 | 0.0001 | 0.0070
Text 13 | 4998 | 24.1529 | 0.9160 | 09160 | 7 | 42.8964 | 0.0000 | 0.0086
Text 14 | 3651 | 182.3368 | 0.9881 [ 0.5829 | 7 | 22.5271 | 0.0021 | 0.0062
Text 15 | 4980 | 81.4072 | 0.9800 [ 0.9800 | 6 | 24.9911 | 0.0003 | 0.0050
Text 16 | 4891 | 146.4599 | 0.9881 | 0.8780 | 4 | 72.5445 | 0.0000 | 0.0148
Text 17 | 5169 | 68.7798 | 0.9755 [ 0.9755| 3 | 76.7513 | 0.0000 | 0.0148
Text 18 | 5078 | 19.2543 | 0.9133 [ 09133 | 7 | 59.0615 | 0.0000 | 0.0116
Text 19 | 5117 | 243124 | 0.9267 [0.9267 | 3 | 50.9334 | 0.0000 | 0.0100
Text20 | 5103 | 16.5389 | 0.8628 | 0.8628 | 4 | 76.2726 | 0.0000 | 0.0149
Text21 | 5187 | 22.3424 | 0.9006 | 0.9006 | 3 | 75.6449 | 0.0000 | 0.0146
Text22 | 5062 | 44.6656 | 0.9597 [0.9597 | 7 | 31.0009 | 0.0001 | 0.0061
Text23 | 5159 | 33.0798 | 0.9465 | 0.9465 | 7 | 58.1115| 0.0000 | 0.0113
Text24 | 2400 | 82.7955 | 0.9749 [0.8335| 2 | 35.0297 | 0.0000 | 0.0146
Text25 | 6053 | 13.7969 | 0.8527 | 0.8527 | 4 | 89.2290 | 0.0000 | 0.0147
Text26 | 4950 | 53.9447 | 0.9647 [ 0.8818 | 6 | 70.0692 | 0.0000 | 0.0142
Text27 | 1789 | 349.8144 | 0.9950 | 0.8341 | 1 | 25.6031 | 0.0000 | 0.0143
Text28 | 5015 | 69.3434 | 0.9779 [ 0.9779 | 6 | 32.4958 | 0.0000 | 0.0065
Text 29 | 4940 | 24.5280 0.9398 09398 | 6 | 33.4275] 0.0000 | 0.0068
Text 30 | 5146 | 92.9959 0.9777 10.8386 | 7 | 19.3825] 0.0071 | 0.0038
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GesetzmafBligkeiten im Erstspracherwerb

Karl-Heinz Best', Géttingen

Abstract. Language acquisition abides by laws. These laws seem to be the same as in language
change and text production. If one considers the stages of language acquisition separately then there
are further models controlling distributions, rank orders and processes. This paper yields some evid-
ence for these laws.

Keywords: First language, language acquisition, German

Gesetzmifligkeiten im Erstspracherwerb

In diesem Beitrag soll noch einmal der Frage nachgegangen werden, ob die Prozesse und die
im Ergebnis eintretenden Zustdnde im Erstspracherwerb sich gesetzméBig verhalten oder
nicht. Es wire ja immerhin denkbar, dass die gesetzmifBigen Prozesse oder Zustdnde, die in
Sprachsystem und -wandel immer wieder zu beobachten sind, eine gewisse Zeit bendtigen,
um sich einstellen zu konnen. In Best (2003a,b) konnte aber bereits gezeigt werden, dass
zumindest einige Erwerbsprozesse den gleichen Gesetzen folgen, die auch fiir den Sprach-
wandel vorgeschlagen wurden (Altmann 1983) und sich vielfach bewéhrt haben (Best 2003c¢).
Dass der Verlauf des Spracherwerbs dem logistischen Gesetz folgt, deutet bereits Lenneberg
(1972: 166) graphisch an; Wagner, Altmann & Kohler (1987: 139, Formel 8) schlagen das
entsprechende Modell dazu vor. Dies hat sich mehrfach bestitigen lassen; einige weitere
Uberpriifungen werden folgen. Es wurde jedoch anscheinend noch nicht untersucht, ob auch
die Zusténde, die sich schon bei Kindern in verschiedenen Altersstufen einstellen, gesetz-
mafige Ziige tragen. Auch dies wird hier an einigen Beispielen demonstriert.

I. Zur Gesetzmifigkeit von Erwerbsprozessen
I.1. Lauterwerb

Nachdem in den bereits erwdhnten Untersuchungen hinreichend Belege dafiir zu finden sind,
dass verschiedenste Spracherwerbsprozesse dem logistischen Gesetz (auch: Piotrowski-
Gesetz) folgen, soll hier nun ein Fall vorgefiihrt werden, der sich etwas anders darstellt. Es
handelt sich um die Lauterwerbsprozesse, so wie sie von Chen und Irwin erforscht wurden.
Die bekannteste Untersuchung hierzu diirfte Chen & Irwin (1946) sein. Die Autoren beob-
achteten den Lauterwerb von insgesamt 95 Kindern von den ersten Lebensmonaten an bis
zum Alter von 30 Monaten und schlugen als Modell fiir diesen Prozess

O y=a'

' Address correspondence to: Karl-Heinz Best: kbest@gwdg.de
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vor. Dieses Modell entspricht dem sog. Menzerath-Altmann-Gesetz in seiner einfachsten
Form (Altmann 1980: 3). Tabelle 1 gibt die Beobachtungen von Chen & Irwin (1946) ge-
trennt fiir Konsonanten und Vokale wieder (MW: Mittelwerte der Altersgruppen); die Be-
rechnung wurde mit NLREG erneut durchgefiihrt und bestdtigt ebenso wie die Graphik mit
nur geringfligigen Abweichungen die Angaben der Autoren.

Tabelle 1
Lauterwerb (mittlere Anzahl der Lauttypen nach Alter)

Alter (in t Konsonanten Vokale
Monaten) MWbeobachtet MWberechnet MWbeobaehtet MWberechnet
1-2 1 2.7 2.83 4.5 5.22
3-4 2 4.5 4.04 6.6 6.39
5-6 3 5.2 5.70 7.1 7.20
7-8 4 7.0 6.84 8.1 7.83
9-10 5 7.7 7.88 8.3 8.36
11-12 6 9.7 8.85 8.9 8.82
13-14 7 9.8 9.76 10.0 9.22
15-16 8 10.8 10.63 9.7 9.59
17-18 9 10.9 11.46 10.1 9.93
19-20 10 12.4 12.25 10.2 10.24
21-22 11 12.7 13.01 10.3 10.53
23-24 12 13.7 13.75 10.7 10.80
26-26 13 14.8 14.47 11.0 11.05
27-28 14 15.1 15.17 11.0 11.30
29-30 15 15.8 15.85 11.4 11.53
a=2.8349 D=0.99 a=15.2166 D=0.97

b=0.6356 b=0.2928

Anm.: a und b sind die Parameter des Modells; D ist der Determinationskoeffizient, der mit D

> 0.90 eine sehr gute Anpassung des Modells anzeigt, wie auch die Graphik (Abb. 1) be-

statigt:

Abb. 1.
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Chen & Irwin (1946: 28) ziehen daraus das Resumee: ,,It is suggested that the equations
reported in this article may be considered the expressions of two laws of phoneme type devel-
opment during the period of infancy.” Das gleiche Modell bewédhrt sich in Irwin & Chen
(1946), worin die Autoren den Lauterwerb der Kinder u.a. fiir Jungen und Midchen getrennt
bearbeiten; in diesem Fall wurden Konsonanten und Vokale nicht je fiir sich ausgewertet.

Irwin (1948) untersucht den Lauterwerb von Kindern aus zwei unterschiedlichen sozialen
Milieus und zeigt, dass die Erwerbsprozesse dem abgewandelten Modell

(2) y=ae™

folgen, was einer weiteren Variante des Menzerath-Altmann-Gesetzes entspricht (Altmann
1980: 3). Weitere Modifikationen des gleichen Modells nutzt [rwin (1947).

An diesen Untersuchungen ist eines besonders interessant: Der Lauterwerb setzt offen-
sichtlich mit hohen Zuwachsraten ein und flacht mit der Zeit allmihlich ab; es gibt keine
Hinweise darauf, dass es sich um einen typischen logistisch verlaufenden Prozess handelt, der
ja allméhlich einsetzt, sich beschleunigt, einen Wendepunkt erreicht und dann sich zuneh-
mend verlangsamt. Bei den beobachteten Lauterwerbsprozessen fehlt offenbar die erste Hilfte
der Entwicklung bis zum Wendepunkt; es ist ja kaum vorstellbar, dass diese erste Hélfte sich
innerhalb der ersten beiden Lebensmonate abspielt und nur dadurch verloren geht, dass fiir
diese Zeitspanne ein Durchschnittswert gebildet wird. Wenn diese Schlussfolgerung richtig
ist, dann bedeutet das, dass man mit zwei unterschiedlichen Formen von Spracherwerbspro-
zessen zu rechnen hat: einer, die dem Menzerath-Altmann-Gesetz entspricht, und einer weite-
ren, die dem logistischen Gesetz folgt. Fiir den erstgenannten Typ gibt es bisher nur die Beob-
achtungen zum Lauterwerb, wéhrend alle anderen Erwerbsprozesse anscheinend nach dem
Piotrowski-Gesetz verlaufen. Daten, die Grohnfeldt (1980: 170) und Templin (1957: 30) mit-
teilen, setzen erst mit dem Alter von 2 bzw. 3 Jahren ein und geben daher keinen Aufschluss
iber die ersten Anfiange des Lauterwerbs und damit auch nicht {iber die Wahl eines geeig-
neten Modells; beide Modelle kdnnen in allen erwihnten Fillen mit guten Ergebnissen ange-
passt werden.

I.2.  Die Entwicklung des Wortschatzes im Schulalter

Der Aufbau des kindlichen Wortschatzes folgt dem logistischen Gesetz (Best 2003a). Weitere
Daten zum Wortschatz in der Schulzeit findet man zum Deutschen bei Rest u.a. (1977). Eine
gewisse Vorsicht ist jedoch geboten; so stellt Augst (1984: V) fest, dass die Angaben zum
Wortschatz der Kinder ,,im Laufe der Forschungsjahrzehnte stindig anwéchst. Auch Oksaar
(1977: 188) meldet Vorbehalte gegeniiber dlteren Untersuchungen an: ,,Es ist anzunehmen,
daB die Entwicklung des Wortschatzes heute schneller verlauft.

Die Untersuchung von Rest u.a. (1977: III) galt dem ,,Verhéltnis von Umgangssprache
(Sprechsprache) und Schulsprache (Schriftsprache).” Da nur Schulbiicher des 1. und 2. Schul-
jahres und Sprechsprache des 1. — 3. Schuljahres erhoben wurden, sind die Daten fiir eine
Untersuchung dieses Spracherwerbsprozesses nicht ausreichend.

I.3.  Das erste Auftreten von Gegenstandsbenennungen

Biihler (*1967: 95) gibt in Form einer Graphik wieder, in welchem Alter (in Monaten) bei ins-
gesamt 49 Kindern zum ersten Mal Gegenstandsbenennungen auftreten. Die Zusammen-
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stellung beruht auf den Angaben mehrerer Forscher; sie setzt mit 8 Monaten ein und reicht bis
zum Alter von 20 Monaten. Die drei Kinder, die erst mit 20 Monaten erste Gegenstandsbe-
nennungen entwickeln, werden als ,,pathologisch* aufgefasst (Biihler *1967: 95; Fufinote 1).
Sie werden bei den Berechnungen mit beriicksichtigt. In diesem Fall ist das logistische Gesetz

C
3) p=—
1+ ae_bt

ein sehr gutes Modell, da das Testkriterium mit D = 0.97 erfiillt ist (vgl. Tabelle 2 u. Abb. 2).

Tabelle 2
Erstes Auftreten von Gegenstandsbenennungen

t Kinder mit ersten Kinder mit ersten Kinder mit ersten
Alter Gegenstandsbenen- Gegenstandsbenen- Gegenstandsbenen-
(in Monaten) nungen (absolut) nungen (kumuliert) nungen (berechnet)
8 3 3 7.49
9 7 10 12.43
10 13 23 19.12
11 6 29 26.78
12 5 34 34.01
13 5 39 39.71
14 4 43 43.58
15 1 44 45.97
16 1 45 47.34
17 1 46 48.10
18 0 46 48.52
19 0 46 48.74
20 3 49 48.86
a=876.3509 b=0.6329 c=49 D=0.97
a, b, c¢: Parameter des Modells.
i y y : y y y
=] 10 12 14 16 12 20

t

Abb. 2. Erstes Auftreten von Gegenstandsbenennungen
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I1.4.  Zur Entwicklung der Wortlingen

Ergebnisse zur Zunahme der Wortldnge bei Kindern finden sich schon bei Busemann (1925:
95). Er stellt auf der Grundlage von 163 Aufsdtzen die Entwicklung bei 10-15jdhrigen Mad-
chen dar. Es ist eindeutig, dass Wortldngen mit dem Alter zunehmen; die Schwankungen sind
jedoch so groB3, dass Modell (3) mit D = 0.45 nur ein vollig unakzeptables Ergebnis erbringt.
Beldsst man es bei den wenigen von Busemann mitgeteilten Daten, erscheinen die beobach-
teten Schwankungen der Wortldngen iiberdimensioniert.

Als Ausweg bietet sich an, einen realistischen Wert flir das Erwachsenenalter zu ergén-
zen. Einige Hinweise dazu finden sich in Best (2001b: 31), DeuBing (1927/1969: 120). Setzt
man in Busemanns Datei zusitzlich ¢ = 26 fiir ein Alter von 35 Jahren ein und eine Wortlinge
von 1.910 (Best 2001b), so erhdlt man mit Modell (3) eine hervorragende Anpassung mit D =
0.98; mit einer angenommenen Wortldnge von 1.830 (DeuBing 1927/1969) kommt man bei
gleichem Alter ebenfalls auf D = 0.98. Es ist also ganz klar, dass die Wertestreuung bei Buse-
mann (1925) an Bedeutung verliert, wenn man die Altersspanne erweitert. Fiir die folgende
Tabelle und Berechnung wurde ein Wert von 1.700 Silben pro Wort fiir ein Erwachsenenalter
von 35 Jahren als Durchschnittswert angenommen. Dieser Wert ist laut Fucks (1968: 80)
reprasentativ fiir ,,mittlere Autoren®; er entspricht genau demjenigen, der im Durchschnitt fiir
weit liber 100 Briefe mehrerer Autoren des 20. Jahrhunderts aus verschiedenen Unter-
suchungen des Gdéttinger Projekts zur Quantitativen Linguistik (Best 2001) ermittelt werden
kann. Der Gesamtprozess folgt dem logistischen Gesetz (Modell 3) (vgl. Tabelle 3 u. Abb. 3).

Tabelle 3
Entwicklung der Wortlidnge bei Madchen (Aufsétze), (ergénzt um ¢ = 26 fiir 35 J.)

Alter t ny ﬁx Alter t Ny ﬁx
10 1 1.528 1.521 14 5 1.563 1.552
11 2 1.544 1.529 15 6 1.567 1.560
12 3 1.506 1.537 35 26 1.700 1.700
13 4 1.537 1.545

a=0.4401 b=0.0171 c=2.1795 D=0.94

n, = Wortldnge, beobachtet; ﬁx = Wortldnge, aufgrund des logistischen Gesetzes berechnet.

10

t

15

=0

=5

Abb. 3. Entwicklung der Wortlange bei 10-15jdhrigen Médchen (ergénzt um ¢ = 26 fiir 35 J.)
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Weitere Daten zur Entwicklung der Wortlange findet man bei Deulling (1927/1969: 117-122).
Bei der Untersuchung der Wortlinge in Silben gemessen differenziert er zwischen der gespro-
chenen und geschriebenen Sprache. Leider gibt Deulling fiir vier Altersstufen die Daten fiir
nur je ein Kind an. Dieser Datenbestand ist also noch schwécher als der bei Busemann (1925)
und alles andere als reprasentativ. Man muss jedenfalls mit UnregelméaBigkeiten aufgrund der
individuellen Unterschiede der beriicksichtigten Kinder rechnen. So nimmt es nicht Wunder,
dass das logistische Gesetz in der Form von Formel (3) hier als Modell versagt. Um zu zei-
gen, dass der Prozess dennoch nicht chaotisch verlduft, kann jedoch Modell (2) mit guten Er-
gebnissen verwendet werden (vgl. Tabelle 4 und Abb. 4):

Tabelle 4
Entwicklung der Wortldnge bei Kindern (miindlich und schriftlich)

gesprochene Sprache geschriebene Sprache
Alter t Ny ﬁx Ny ﬁx
8;4 1 1.43 1.43 1.46 1.47
10;5 26 1.47 1.48 1.53 1.51
12;4 49 1.54 1.53 1.55 1.55
14;3 72 1.57 1.58 1.58 1.59
a=1.4267 b=0.0014 a=14709 b5=0.0011
D=0.98 D=0.93

t: Alter der Kinder in Monaten, beginnend mit # = 1 fiir ein Alter von 8;4 Jahren.

] 10 20 a0 : 40 50 &0 70

Abb. 4. Entwicklung der Wortldnge bei Kindern (miindlich: beobachtet: Raute, berechnet:
durchgezogene Linie; schriftlich: beobachtet: Kreuze, berechnet: gestrichelte Linie)

Deutlich héhere Durchschnittswerte als Busemann und DeuBing teilt Fischer (‘1971: 173) fiir
Aufsitze von Mittelschiilern zwischen 13 und 17 Jahren mit. Dies zeigt nur, dass Wortldngen
je nach schriftlichem oder miindlichem Sprachgebrauch, Textsorte, Alter der Probanden, Auf-
gabenstellung bei der Textproduktion und weiteren Randbedingungen erheblich schwanken
konnen. Immer stellt sich das Problem der Représentativitdt und Vergleichbarkeit der Unter-
suchungsstrategie und -ergebnisse.
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I.5. Entwicklung der Satzlinge

An zwei Beispielen soll die gesetzmiflige Entwicklung der Satzlinge (in Wortern gemessen)
demonstriert werden. Es handelt sich zunédchst um die Untersuchung von Smith (1935: 186)
zu insgesamt 305 amerikanischen Kindern im Alter von 1 2 - 5 2 Jahren. Der Prozess folgt
dem logistischen Gesetz (Modell 3) (vgl. Tabelle 5 und Abb. 5):

Tabelle 5
Entwicklung der Satzlinge (Worter pro Satz) bei Kindern

Alter ny ﬁx

1% 1.2 1.1
2 1.8 1.80
2% 2.5 2.65
3 3.5 3.49
3 4.3 4.17
4 4.6 4.62
4% 49 4.89
5 5.0 5.04
5% 5.1 5.12
a=284423 b=13545 ¢=5.2011 D=0.997

1 z = t < fal

Abb. 5. Entwicklung der Satzldnge (Worter pro Satz) bei Kindern

Satzldngen in geschriebener Sprache ab 9 Jahren bis zum Erwachsenenalter haben Stormzand
& O’Shea (1924: 19) auf der Basis von 10000 Sétzen erhoben (s. auch McCarthy 1954: 550).
Fiir ,,College freshmen* wurde 18 Jahre angesetzt, fiir ,,College Upper Classmen® 21 Jahre
und fiir ,,Adults* 30 Jahre. Der Prozess folgt dem logistischen Gesetz (Modell 3) (vgl. Tabelle
6 und Abb. 6).
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Tabelle 6
Entwicklung der Satzldnge (Worter pro Satz) bei Kindern und Erwachsenen

Alter 1y ﬁx Alter 1y ﬁx
9 11.1 9.9 16 18.0 18.48
11 12.0 12.90 17 19.8 19.16
12 13.5 14.27 18 19.9 19.73
13 15.2 15.54 21 21.5 20.82
14 17.3 16.67 30 20.9 21.71
15 17.8 17.65

a=133259 b=02692 ¢=21.7950 D=0.96

10 15 t2IZI 25 =0

Abb. 6. Entwicklung der Satzlange (Worter pro Satz) bei Kindern und Erwachsenen

Stormzand & O’Shea (1924) untersuchen die Entwicklung syntaktischer Leistungen noch
nach weiteren Kriterien: Der Anteil einfacher Sidtze nimmt zundchst zu, dann aber mit der
verbesserten Beherrschung komplexer Sétze wieder ab. Fiir komplexe Sdtze werden unter-
schiedliche Auswertungen durchgefiihrt: durch Semikolon getrennte Teilsdtze, Anzahl der
Teilsdtze (clauses), Anzahl abhédngiger Teilsdtze je 100 Sdtzen. AuBerdem wird auch die Ver-
dnderung der Fehlerquote pro Satz und pro Wort mit zunehmendem Alter betrachtet. Fast alle
diese Fille folgen mit guten bis sehr guten Ergebnissen dem logistischen Gesetz in Form des
Modells (3); der reversible Prozess der Zu- und dann Abnahme einfacher Sétze unterliegt
einem entsprechend verdnderten Modell, das Altmann (1983: 78-86) ableitet und iiberpriift.
Nur einer der genannten Fille macht Probleme: die Abnahme des Anteils von Sétzen mit 2
und mehr clauses zeigt erhebliche Schwankungen, die eine akzeptable Anpassung von Modell
(2) verhindern. Vermutlich ist diese Untersuchungskategorie lediglich zu undifferenziert und
fiihrt deshalb zu diesem Misserfolg.

McCarthy (1954: 546-549) stellt tabellarisch Ergebnisse zur Satzldngenentwicklung in
gesprochener und in geschriebener Sprache (McCarthy 1954: 550) zusammen. Bildet man aus
Ergebnissen von Smith und Templin zur gesprochenen und Heider & Heider sowie Storm-
zand & O’Shea zur geschriebenen Sprache eine gemeinsame Ubersicht, so ldsst sich auch in
diesem Fall zeigen, dass der gesamte Prozess trotz der Storungen, die die verschiedenen
Register bedeuten sollten, mit sehr gutem Ergebnis (D = 0.99) dem logistischen Gesetz folgt.

Weitere Ergebnisse zum Wachstum von clause- und Satzlédnge und zur Lange sog. ,,T-
units®, einer Einheit zwischen clause und Satz, mit zunehmendem Alter stellt Hunt (1965)
vor. An diese Daten kann das gleiche Modell erfolgreich angepasst werden. Auf eine Wieder-
gabe der Ergebnisse wird hier verzichtet, weil der Datenbestand doch vergleichsweise unbe-
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friedigend ist. Hunt stellt dar, wie lang Sétze von Kindern im 4., 8. und 12. Schuljahr (grades)
sind und gibt als Vergleich Satzldngen fiir ,,superior adults* an, ohne dazu eine Altersangabe
zu liefern. Man erfahrt nur, dass die Daten durch Auswertung von Harper’s und Atlantic
gewonnen wurden. Nimmt man fiir Erwachsene ein Durchschnittsalter von 40 Jahren an, kann
man das logistische Gesetz mit Erfolg anwenden.

I1.6. Entwicklung der Textlinge

Pregel & Rickheit (1975: 37) haben die Zunahme der Wortzahl miindlicher Texte bei Kindern
im Alter von 6;0 bis 9;11 Jahren zusammengestellt und betonen die auffilligen Schwan-

kungen, die dabei zu beobachten sind. Dennoch lésst sich ein klarer Trend feststellen, der
auch dem logistischen Gesetz (Modell 3) folgt (vgl Tabelle 7 und Abb. 7).

Tabelle 7
Entwicklung der Lange miindlicher Texte (Worter pro Text)
bei Kindern im Schulalter

Alter t Ny n,
6;0 —6;3 1 62.8 55.33
6;4 —6;7 2 57.3 62.22
6;8 —6;11 3 59.6 68.48
7,0-17;3 4 70.7 73.96
74 —17;7 5 89.0 78.57
7.8 -7;11 6 84.3 82.35
8;0—8;3 7 87.6 85.36
8;4 — 8,7 8 82.9 87.72
8;8 —8§;11 9 90.1 89.54
9;0-9;3 10 91.8 90.93
9:4-9;7 11 94.9 91.97
9;8 -9;11 12 88.7 92.76

a=09757 b=03081 D=0.83

Das Modell (3) ldsst sich mit zufriedenstellendem D = 0.83 an die Beobachtungwerte anpas-
sen, wie auch Abb. 7 zeigt:

2 4 & 8 10 12

Abb. 7. Entwicklung der Lidnge miindlicher Texte bei Kindern im Schulalter
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Dem gleichen Modell entsprechen auch die Daten zur Entwicklung der Textldnge, die fiir
schriftliche Texte von Kindern im Alter von 8;8 — 8;11 (D = 0.97) und fiir miindliche Texte
vom 1. — 4. Schuljahr (D = 0.99) vorgestellt werden (Pregel & Rickheit 1975: 39, 41).

I1. GesetzmifBligkeiten als Ergebnis von Erwerbsprozessen

In diesem Abschnitt wird nun die Perspektive gedndert: Es geht nicht mehr um Modelle fiir
den Erwerbsprozess selbst, sondern darum, ob sich die Zustinde, die bei Kindern eines be-
stimmten Alters beobachtet werden, ebenfalls gesetzmiBig verhalten. Es gibt ja eine ganze
Reihe von Gesetzeshypothesen, die sich bei der Untersuchung des Sprachsystems und seiner
Verwendung vielfach bewdhrt haben. Unklar ist bisher aber weitgehend, ob dies auch schon
fiir die Phasen des Spracherwerbs gilt oder sich erst spiter einstellt.

II.1. Zur Wortschatzdynamik

Untersucht man das Auftreten neuer Worter im Text, so kann man nachweisen, dass mit zu-
nehmender Textlainge immer weniger neue Worter hinzukommen. Entsprechende Daten zu
einem Kind (Christiane, Alter 12;2) haben Wagner, Altmann & Kohler (1987: 136) présen-
tiert; es kann gezeigt werden, dass sie dem bereits vorgestellten Menzerath-Altmann-Gesetz
(1) folgen (Best 22003b: 20). Das gleiche Modell ist auch fiir die von Tuldava (1995: 135)
wiedergegebenen Daten flir 7jdhrige russische Kinder anwendbar (Best 22003b: 20f.). Die
Testergebnisse sind dokumentiert und werden daher hier nicht wiederholt. Sie bestitigen, dass
GesetzmafBigkeiten sich auch schon relativ frith im Spracherwerb einstellen konnen.

I1.2. Wortartenverteilungen

Zahlt man in einzelnen Texten aus, welche Wortart wie oft vorkommt, und bringt diese Wort-
arten dann in eine Rangordnung, so ldsst sich zeigen, dass diese Rangordnungen ebenfalls
bestimmten Modellen folgen (Best 2000, 2001a). Templin (1957: 101) stellt nun dar, wie die
Verteilung von Wortarten bei Kindern im Alter von 3 bis 8 Jahren ist, und zwar einmal ge-
trennt fiir alle verwendeten Worter und weiter nur fiir die verschiedenen Worter. Anders als in
Best (2000, 2001a) liegen hier nur relative Werte vor, weshalb nicht die dort verwendeten
Modelle benutzt werden konnen. Stattdessen erweist sich wiederum das Menzerath-Altmann-
Gesetz in Form von Modell (2) fiir sémtliche Daten als geeignet. Zur Demonstration werden
nur die Ergebnisse fiir die 3- und 8jdhrigen Kinder vorgestellt (Tabelle 8):

Tabelle 8
Wortartverteilung bei 3jédhrigen Kindern
alle Worter nur verschiedene Worter
Rang Wortart Ny n Wortart Ny n
1 Verb 22.6 23.79 Substantiv 25.5 26.71
2 Pronomen 19.4 18.66 Verb 234 20.04
3 Substantiv 17.7 14.64 Pronomen 12.1 15.04
4 Adverb 10.0 11.49 Adverb 11.5 11.29
5 Vermischt 7.1 9.01 Adjektiv 8.8 8.47
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6 Artikel 6.8 7.07 Vermischtes 7.6 6.36
7 | Préiposition 6.5 5.55 Préiposition 5.8 4.77
8 | Adjektiv 6.3 4.35 Artikel 2.2 3.58
9 Interjektion 2.1 341 Interjektion 2.0 2.69
10 ]| Konjunktion 1.5 2.68 Konjunktion 1.1 2.02
a=30.3233 bH=-0.2426 D=0.95 a=355931 b=-0.2871 D=0.96
Tabelle 9
Wortartverteilung bei 8jdhrigen Kindern
alle Worter nur verschiedene Worter
Rang Wortart Ny ﬁx Wortart Ny ﬁx
1 Verb 243 24.16 Substantiv 27.4 28.68
2 Pronomen 17.8 18.78 Verb 24.2 20.88
3 Substantiv 17.0 14.60 Adverb 12.4 15.19
4 Adverb 9.1 11.35 Adjektiv 11.9 11.06
5 Artikel 8.1 8.83 Pronomen 8.7 8.05
6 Priposition 7.9 6.86 Priposition 5.6 5.86
7 Adjektiv 7.4 5.34 Vermischtes 4.5 4.26
8 Konjunktion 3.7 4.15 Konjunktion 2.5 3.10
9 Vermischtes 2.9 3.23 Artikel 1.5 2.26
10 Interjektion 1.2 2.51 Interjektion 1.3 1.64
a=31.0708 b=-0.2517 D=0.96 a=39.4114 b=-0.3177 D=0.97

Die folgende Tabelle zeigt, dass in allen Altersstufen das Modell (2) mit sehr guten Ergebnis-
sen an die Beobachtungswerte fiir alle Worter und fiir verschiedene Worter angepasst werden

kann (vgl. Tabelle 10):

Tabelle 10
Ubersicht iiber die gesamten Testergebnisse
alle Worter nur verschiedene Worter
Alter Ergebnis: D Ergebnis: D

3 0.95 0.96
3.5 0.95 0.94
4 0.96 0.93
4.5 0.97 0.95
5 0.97 0.95
6 0.97 0.96
7 0.97 0.97
8 0.96 0.97

Zur Veranschaulichung wird in der folgenden Graphik (vgl. Abb. 8) dargestellt, wie gut be-
obachtete und berechnete Werte fiir alle Worter bei 8jdhrigen Kindern iibereinstimmen. (Die
schwarzen Balken stehen fiir die beobachteten Werte.)
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Abb. 8. beobachtete und berechnete Werte fiir die Wortartanteile bei §jidhrigen Kindern

I1.3.

Wortartverteilung eines 3jihrigen Midchens

Biihler (*1967: 162) prisentiert die Verteilung des Gesamtwortschatzes von 2282 Wortern

eines 3jdhrigen Madchens auf die Wortarten; die Verteilung entspricht wieder Modell (2) (vg.
Tabelle 11 und Abb. 9):

Tabelle 11

Wortartverteilung eines 3jdhrigen Madchens

Wortart Haufigkeit (beobachtet) Proportion Proportion (berechnet)
Substantiv 1171 51.31 53.03
Verb 732 32.08 25.94
Adjektiv 198 8.68 12.69
Adverb 98 4.29 6.21
Pronomen 36 1.58 3.03
Priposition 20 0.88 1.48
Interjektion 15 0.66 0.73
Konjunktion 12 0.53 0.36

a=108.4253 bh=-0.7152 D=0.97
=1u)
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Abb. 9. Beobachtete und berechnete Werte fiir die Wortarten eines 3jahrigen Médchens
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I1.4. Wortschatzbeherrschung im Schuleintrittsalter

Weiterhin soll eine Querschnittstudie zur Beherrschung des Wortschatzes in einem bestimm-
ten Lebensabschnitt vorgestellt werden. Auch in diesem Fall ldsst sich nachweisen, dass die
Ergebnisse sich als gesetzmiBig erweisen. Dabei geht es um die Frage, wie viele Worter (ak-
tiver Wortschatz) ein Kind bei seiner Einschulung beherrscht? Dazu vermittelt Augst (Hrsg.,
1984: XV) einen ersten Eindruck; an seine Daten wurde mit Hilfe des Altmann-Fitters (1997)
die fiir Rangordnungen bewihrte 1-verschobene negative hypergeometrische Verteilung (vgl.
Grzybek, Kelih & Altmann 2004) angepasst (vgl. Tabelle 12 und Abb. 10):

GRS
)

Tabelle 12
Wortschatzbeherrschung im Schuleintrittsalter

(4) Px:(

x=1,2,., n+1

Rang Kind; Beruf der Eltern (Vater, Mutter) My NP,
1 | Christian; Hochschullehrer, Realschulleherin 5300 | 5328.06
2 | Wolfgang; Hochschullehrer, Realschullehrerin 4380 | 4473.53
3 | Carsten; Chemiker, Germanistikstudentin 4215 | 4104.76
4 | Charlotte; Bauingenieur, Kindergértnerin 4015 | 3871.29
5 | Kristina; Hauptschullehrer, Bibliothekarin/Germanistikstudentin | 3630 | 3698.72
6 |Philipp; Hochschullehrer; Psychologiestudentin 3525 | 3558.89
7 | Gero; Dipl. Wirtschaftsingenieur, Sozialpddagogin 3460 | 3437.25
8 | Mirko; Schreiner, Hausfrau/ Lehrerin 3215 | 3323.48
9 | Eva; Pastor, Hausfrau/ Lehrerin 3200 | 3205.28
10 | Alexandra; Landwirt, Hausfrau (Marokkanerin) 3110 | 3048.74

K=1.8757 M=0.8427 n=9 X°=16929 FG=6 C=0.0004

K, M und n sind die Parameter des Modells, C ist der Diskrepanzkoeffizient, der mit C < 0.01
ein sehr gutes Ergebnis anzeigt. Die Untersuchung galt 6jdhrigen Kindern kurz vor
Schuleintritt; es wurden in natiirlichen Gesprichssituationen alle aktiv verwendeten Worter
einschlieBlich der Neubildungen erhoben.
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Abb. 10. Wortschatzbeherrschung im Schuleintrittsalter
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I1.5. Textumfang bei Kindern verschiedener sozialer Schichten

Pregel & Rickheit (1975: 45) geben eine Ubersicht iiber Textldngen (nach der Zahl der Wér-
ter pro Text) bei Kindern aus fiinf Sozialschichten, die von der Oberschicht bis zur unteren
Unterschicht als Extremen reichen. Es handelt sich um Durchschnittswerte fiir das Gesamt-
korpus mit einer Altersstreuung von 6;0 — 10 Jahren. Mit Modell (2) erreicht man eine
iiberzeugende Anpassung (vgl. Tabelle 13 und Abb. 11):

Tabelle 13
Textumfang nach Sozialschichten
Sozialschicht Textldngepeob. Textlingepe,.
1 103.8 107.54
2 97.4 93.39
3 82.0 81.10
4 75.2 70.42
5 54.9 61.16
a=123.8335 b=-0.1411 D=0.94
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Abb. 11. Textumfang nach Sozialschichten

Zusammenfassung und Perspektive

Die Untersuchung zeigt, dass sowohl im Prozess des Spracherwerbs als auch in den Zustédn-
den, die mit einem bestimmten Alter erreicht werden, in aller Regel gesetzméBige Verldufe
bzw. Entwicklungen nachweisbar sind. Es sieht jedoch so aus, als ob die Spracherwerbspro-
zesse zwei recht unterschiedlichen GesetzmiBigkeiten folgten. Man kann zwar auch fiir den
Lauterwerb das logistische Modell anpassen; es zeigen sich jedoch fiir die ersten Anfange des
Lauterwerb erkennbare systematische Abweichungen, die bei Verwendung von Modell (1)
nicht vorkommen.

Ein Problem tritt bei der Modellierung der Zunahme der Wortlinge auf. Aufgrund der
vergleichsweise ungiinstigen Datenlage darf vermutet werden, dass dieses Problem sich mit
verbesserten Erhebungen iiberwinden lassen sollte. Vor allem eine Ausdehnung der Daten auf
weitere Altersklassen bei weniger kiinstlicher Kommunikationssituation und héherer Anzahl
von Probanden konnte zu Verbesserungen fithren. Die Einbeziehung eines Wertes von 1.700
Silben pro Wort fiir Erwachsene im Alter von 35 Jahren ist dagegen nur eine Notlosung, die
mit ¢ = 2.1795 einen fiir das Deutsche wohl etwas zu hohen Zielwert erbringt.
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Wechselt man die Perspektive und untersucht, wie sich in einem bestimmten Alter die sprach-
lichen Leistungen verteilen, so kommt man offenbar immer wieder zu der Erkenntnis, dass
diese sich gesetzméBig verteilen.

Prinzipiell unterliegt also auch der Spracherwerb den Gesetzen, die bereits in anderen
Zusammenhédngen fiir das Sprachsystem und seine Verwendung entwickelt wurden.
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Sentence length as a feature of style
(applied to works of German writers)

Tetiana Dzhuriukl, Chernivtsi

Abstract. Sentence length in German is studied in three formal length categories and three genres.
We try to characterize the individual writer by means of a vector of properties which can be used both
for classification and the study of development.

Keywords: German, style, sentence length

1. Introduction

Since the work of Sherman (1888), the study of style has continuously attracted the attention
of linguists. Several scholars (cf. Vinogradov 1961; Grigorev 1983; Domasnev 1983;
Kucharenko 2002, Chrapcenko 1976; Elsberg 1965; to mention only some eastern European
writers) consider an author’s (or individual artistic) style to be a matter of the writer’s skill.
They suggest that, by means of style, a writer expresses their creative individuality and their
point of view. The character of that individual style is distinctly expressed by the means and
methods of composition and the architectonics of the text (Chrapenko 1976: 118).
Unfortunately, even this delimitation of possibilities permits a practically infinite choice of
description means. Consequently, researchers must restrict their study to a few features or
concentrate on just one. Even this restriction does not yield unique results, because text
features represent conceptual constructs created by us, and concept formation may be
different for every researcher.

Though there have been a large number of studies concerned with the external aspects
of text, a statistical study of the frequency of different linguistic elements could help to
specify the concept of functional style and to identify some further specific features of the
author’s idiolect.

In fact, although the individual style of an author depends to a great extent on their
talent (not relevant from the linguistic point of view), it depends still more on their writing
habits — which can be scrutinized analytically. A writer uses the national language but they
choose and combine the elements of the word stock and grammar in accordance with their
literary aim and their habits — if there are any. The dialect of an author is a selection of a set of
means which enable them to construct specific schemes. The study of these schemes
sometimes necessitates different research methods. Since individual elements of language and
their co-occurrences are characterized by certain frequencies of occurrence, written and
spoken texts can be investigated and described using the methods of mathematical statistics.
Using quantitative methods, one can discover some aspects of the "syntactic feather" of a
writer.

This study investigates sentence length distribution in German prose at the beginning
of the 20™ century. Since we are studying the individual style, we can refrain from an analysis
of the probability distribution of sentence length and concentrate on a raw class formation

! Address correspondence to: Tetjana Dzurjuk: uatanya@ukr.net
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concerning sentence length. For our study we have chosen novels and stories by K.Tucholsky,
T.Mann, F.Kafka, [.LKeun. The study is based on the following works:

Kafka, F. (1968). Das Schlof. Frankfurt am Main und Hamburg: Fischer Biicherei GmbH.

Kafka, F. (1969). Das Urteil und andere Erzéhlungen. Frankfurt am Main und Hamburg:
Fischer Biicherei GmbH.

Keun, 1. (1994). Das Kunstseidene Maddchen. — Miinchen, Deutscher Taschenbuch Verlag
GmbH & Co. KG.

Keun, I. (1982). Das Médchen, mit dem die Kinder nicht verkehren durften. Moskau:
Verlag Progress.

Mann, T. (1973). Buddenbrooks. Verfall einer Familie. Bukarest: Kriterion Verlag.

Mann, T. (1975). Das Wunderkind. In: Erzahlungen. Leipzig: Verlag Philipp Reclam jun.,
81-92.

Mann, T. (1975). Schwere Stunde. In: Erzédhlungen. Leipzig: Verlag Philipp Reclam jun.,
214-224.

Tucholsky, Kurt (1962). Der kranke Zeisig. In: Tucholsky. Ein Lesebuch fiir unsere Zeit.
Weimar: Volksverlag, 34-41.

Tucholsky, Kurt (1962). Die Erdolchten. In: Tucholsky. Ein Lesebuch fiir unsere Zeit. —
Weimar: Volksverlag, 279-289.

Tucholsky, Kurt (1962). Paris 1924-1927, I- IV. In: Tucholsky. Ein Lesebuch fiir unsere
Zeit. — Weimar: Volksverlag, 105 -116.

Tucholsky, Kurt (1991). SchloB Gripsholm: Eine Sommergeschichte. Reinbek bei
Hamburg: Rowohlt.

All these works were written in the first half of the 20™ century (up to 1940).

The sentence is the major syntactic unit of text. There are basic differences between
spoken and written language in terms of the structure, completeness and length of sentences.
However, in fiction the characteristics of the norm are superimposed by an individual author’s
features; hence, the hypothesized standards are distorted by some boundary conditions.

As sentences are important elements of text structure, the following hypothesis can be
set up: sentence length distribution is invariant in different texts by the same author and
represents a characteristic of that author’s style. Here, it is not the mean sentence length but
the form of the distribution that is key.

Most researchers assert that it is necessary to partition text into three components,
namely author’s speech (AS), language of characters (LC) and reported speech (RS). These
components are part of the boundary conditions. If they are a priori isolated, it is easier to
treat them as the ceteris-paribus condition.

Sentence size can be considered a function of its structure. It becomes evident when
we compare the mean sentence length and the number of simple and complex sentences in
texts. There is a direct dependence between the mean length of the sentences in a text and the
number of complex sentences in it (Lesskis 1963: 106; Subik 1999: 76).

Among many other factors which determine the length of the sentence in prose, the
main factor is the author’s perception of the world, their attitude toward the represented
characters and events, and aesthetic principles (Sil'man 1967: 7). These are the factors that
can account for the uniformity of sentence length, which is often observed in different works
by one author or in works representative of a certain literary trend. It must be remembered
that identical sentences lengths can result from different, sometimes contradictory conditions:
for instance, a short sentence can represent both laconic brevity of wisdom and narrowness of
outlook.

Considerable variations in the mean sentence length in different works by one and the
same author can be signs of important changes, in author’s style and in the subject; this can
serve as an index of the creative evolution of the writer. Thus, sentence length is embedded in
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a net of thematic, compositional, stylistic and structural characteristics of a text. A change of
structure leads to increase or decrease in sentence length; but there is no one-to-one corres-
pondence between simple structure and short length or complex structure and large length.
That is, the dependence is not functional but stochastic.

Following some linguists (e.g. Kucharenko) we divide all sentences into short (up to
10 words), middle (up to 30 words), and long (up to 60 words) and super-long ones (anything
greater, with no upper limit) (Kucharenko 2002: 66). The German researcher Braun (1993:
105) suggests another partitioning: short sentences (1-4, 5-8, 9-12); middle sentences (13-16,
17-20); long sentences (21-24, more than 24). The lower limit of sentence length is one word;
there is no upper limit, as theoretically a written sentence of any length could exist (cf.
Andersen 2005). We are aware that any such subdivision is arbitrary. Those researchers who
fit distributions to sentence length data use the intervals 1-5, 6-10, 11-15,...

Long and very long sentences are used less often than middle and short sentences;
however, the appearance of even one such sentence influences the text’s mean length of sent-
ence. By mean length of sentence, we refer to the relationship of the number of words in the
text under study to the number of sentences in that text. It is specific for every text; obviously
it is a characteristic of the author’s style or genre. Mean length of sentence is not the same in
texts by different authors, but it can also vary in different texts by one author. This is caused
by the fact that sentence length has a very great variance, it always represents a long-tail
distribution; so the arithmetic mean does not yield a sufficient, stable characteristic. For styl-
istic purposes, the geometric mean should be used instead; this reduces the weight of any
outliers, or the parameters of the theoretical distribution.

The more dialogues are in a text, the shorter the mean length of sentence appears to
be, and vice versa. Philosophical works which express the internal world of a character
generally have a higher mean length of sentence. Mean length of sentence in literary texts can
be used to characterize the author’s style; but since it is a very unstable quantity, in every case
at least the variance of length should be taken into account.

In the texts investigated here, certain types were selected: description, narration and
argumentation, which contained author’s speech, speech of characters, and reported speech.
These types yield a sufficiently comprehensive picture of the language of artistic texts of each
author in relation to the length of sentence.

Not only individual genres, works or authors, but also different historical epochs may
display differences in sentence length (cf. Wittek 2001).

Some researchers assert that the dominance of short sentences in modern German
prose is determined by the influence of the spoken language (Schneider 1969: 434; Altmann
1988: 96). Of course, the importance of spoken language is great, but it is not a unique or
even basic factor. Short sentences are widely used in modern literature to show those
unnoticeable everyday sides of reality, which play an important role in the integration of
events. A second important factor is a trend toward artistic laconism; instead of a verbose
description of an object’s characteristic features, conspicuous or expressive details are given.
The shortness of sentences can even result from contrary factors like emotional saturation and
factual dryness which are components of modern prose (Subik 1969: 81).

Evidently, the above mentioned factors work in different texts to different degrees and
combine with other factors, which must be considered as ceteris paribus.

2. Analysis

For our purposes we took a sample of 10513 sentences from texts of four German authors.
The sentences of the sample were divided into four types:
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short (to 10 words), /S/
middle (to 30 words), /M/
long (to 60 words), /L/

and super-long (more than 60 words) /SL/.
The absolute frequencies of these types are presented in Table 1.

Table 1
Frequency of sentences in prose (to 1940-s)

Kafka | Keun | Tucholsky | T.Mann All authors
short 665 1331 2842 872 5710
middle 616 1478 1124 669 3887
long 192 239 180 189 800
super-long 64 31 14 7 116
Number of sentences 1537 | 3079 4160 1737 10513

We are aware that any partitioning of the variable is artificial; but even keeping the
original values would yield a variable with many zero frequency classes. Hence any part-
itioning is as good as any other. To compare the writers we have two possibilities: (a) we
evaluate the homogeneity of the distributions using the common chi-square test for independ-
ence, or (b) if we want to know what is characteristic for individual writers, we perform a
series of tests for individual cells of the contingency tables.

In case (a) we compute the criterion

where Oj; are the observed and Ej; the expected values computed in the usual way. The result,
X* =1027.5 considerably exceeds the critical value ¥’ = 16.92 at a = 0.05; y*o=21.67 at a =
0.01. Thus, there are considerable differences between the frequencies shown in Table 1.

In case (b), in order to localize the cells which diverge from the expectation and
constitute the basis of the individual style, we perform a test for each cell separately ignoring
Bonferroni’s rule. For each cell we use the criterion

0, -E,
\/ni.n.j(n—ni.)(n—n.j)/[nz(n—l)]

(2) z=

where n;. 1s the marginal sum of the row i in Table 1, n.; is the marginal sum of the column ;
and n is the total sum. Following Altmann et al. (2002: 30ff) we make the following
decisions:

(1) i1fz>1.645, we consider the class as preferred (P)
(i) 1f—1.645 <z <1.645, we consider the class as neutral (N)

(111) ifz <-1.645, we consider the class as avoided (A)

For example, for the cell “Kafka-short” we get (using n°(n-1) = n’)
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665—5710(1537)/10513

= -941.

z =
J5710(1537)(10513 - 5710)(10513-1537) /10513’
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Since —9.41 < -1.645 we consider this cell as avoided, i.e. Kafka displays a significant
tendency to avoid short sentences. The results for the other cells are shown symbolically in

Table 2a,b.
Table 2a
Individual sentence-length tendencies with 4 German authors
Kafka Keun Tucholsky Mann
short -9.41 -14.68 23.32 -3.77
middle 2.73 15.08 17.11 1.46
long 7.81 0.38 -10.27 5.63
super-long 12.43 -0.61 -6.09 -3.06
Table 2b
Qualitative sentence length tendencies
Kafka Keun Tucholsky Mann
Short A A P A
Middle P P A N
Long P N A P
Super-long P N A A

Note that these tendencies can only be claimed to exist within the class of these four authors.
If we compared more German authors the results could be quite different. In any case a
characterization is possible: Tucholsky prefers short sentences, Keun prefers sentences of
middle length, Mann prefers long sentences and Kafka avoids short sentences. Though the
partitioning of the contingency table is not correct (the sum of squares of z-values is not equal
to the chi-square for independence), the evaluation of individual trends is more conspicuous
than can be achieved by any other method.

3. The impact of text type

A question arises: is there any system in the use of certain types of sentences by the author?
Obviously, the desire to bring the language of their works nearer to spoken language and at
the same time the pressure of literary tradition leads to a considerable increase of number of
short sentences in Tucholsky’s works, especially in dialogue. These unexpected results can be
explained by more frequent use of dialogue with comparatively short remarks by characters
and short authorial sentences introducing direct speech. To investigate this point, we
partitioned the texts into three components:

author’s speech (AS),
speech of characters (SC)
and reported speech (RS).
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The distribution of these three components in the texts under investigation is shown in
Table 3.
Table 3
Frequency of the use of sentences in different components of the text
Speech KAFKA | KEUN TUCHOLSKY| T.MANN Prose
AS 837 2504 2540 973 6854
SC 681 426 1603 748 3458
RS 19 149 17 16 201
Sum 1537 3079 4160 1737 10513

An overall chi-square test shows that the authors differ in using the three speech types (X% =
999.2). Again, we can test the individual cells to ascertain the preference of the authors for a
special type of speech. Using the above test we obtain the symbolic results in Table 4.

Table 4

Qualitative speech-type tendencies

Kafka Keun Tucholsky T. Mann
AS A P A A
SC P A P P
RS A P A A

The result is, again, valid only if these four authors are compared, not generally. In any case,
the result shows that there exist differences among these authors.

The interaction of speech type and sentence length can be tested in many different
ways. But even if we set up three-dimensional contingency tables and use appropriate
software, the result remains relative to the group of writers under examination. Adding further
authors would require, each time, new computations. Hence, we decided to test each author
separately and characterize that author with a vector of symbols. In Tables 5a to 5d the
sentence-length classes are shown in relation to speech types for each author separately.

Table 5a
Speech types and sentence lengths with Kafka
short middle long super-long
AS 326 367 108 36
SC 338 244 76 23
RS 1 7 6 5
Sum 665 618 190 64
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Table 5b
Speech types and sentence lengths with Keun

short middle long super-long
AS 1099 1185 204 16
SC 223 173 20 10
RS 10 19 5 5
Sum 1332 1477 239 31
Table 5c
Speech types and sentence lengths with Tucholsky
short middle long super-long
AS 1555 821 152 12
SC 1285 295 23 -
RS 1 9 5 2
Sum 2841 1125 180 14
Table 5d
Speech types and sentence lengths with Kafka
short middle long super-long
AS 338 466 162 7
SC 526 197 25 -
RS 8 6 2 -
Sum 872 669 189 7

For testing individual cells we use formula (2). It is not necessary to show the whole
computation. The results can again be interpreted qualitatively (as P, N, A) and for each
author we can set up a vector in the form

Author = <Asshom Asmiddlea ASIOHgs Assuper—longa SCShOI’ta' . .aRSsuper—long>

where the elements can be replaced either by the resulting z-values or simply by qualitative
decisions (P,A,N). We choose the second alternative and obtain:

Kafka = <A,P,N,N,P,AN,N,AN, P,P>
Keun = <A,P.P, A,P,A AP, AN,N,P>
Tucholsky = <A,P,P, N,P,A,A A A, P, P,P>
T.Mann=  <A,P,P, P, P,A,A,AN,N,N,N>,

As can be seen, the authors differ in these two dimension (length, speech); no two authors
have identical vectors. We might add further dimensions to these vectors, if necessary; it is
possible to perform any kind of classification. A similarity measure between the vectors can
easily be set up. Restricted to the specified properties, we can distinguish genres and within a
genre we can follow the development of texts in time. An extended study of German literature
is in preparation.
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A logistic regression model of variant preference
in Japanese kanji:
an integration of mere exposure effect
and the generalized matching law

Shoichi Yokoyama, Yukiko Wada'
The National Institute for Japanese Language, Tokyo

Abstract: The word hinoki or ‘cypress’ can be transcribed in two variant forms, # (the so-called
“traditional” variant) and 1= (the “simplified” variant), in Japanese kanji. Such variant forms are
called kanji variants. The present paper reviews a series of studies on Japanese kanji recognition
(Yokoyama, 2006a, 2006b, 2006c), and proposes a model which accounts for performance in a
preference judgment task based on kanji frequency data. Yokoyama (2006a) administers preference
judgment task in which the participants were presented with 263 pairs of traditional and simplified
variants and asked to choose the more preferable variant of each pair. The analyses indicate a positive
contribution of frequency to variant preferences, supporting the so-called “mere exposure effect”
theory of Zajonc (1968). This finding leads to a logistic regression model that describes preference
behavior in kanji recognition, based on Fechner’s law. Yokoyama (2006b) shows that the model is
comparable to the so-called “the generalized matching law” of Baum (1974) and to “the ideal free
distribution theory” of Fagen (1987). Yokoyama (2006c) further examines the predictive validity of
the model with empirical data obtained from a preference judgment task, administered in the Tokyo
and Kyoto areas. Logistic regression analyses are performed with the ratio of preference for the given
variants and the logit of the character frequencies, yielding significant correlations between the
predicted probabilities and the observed responses (r = .804 for Asahi newspaper data). The present
paper synthesizes these studies and proposes a logistic regression model that efficiently describes
preference behavior in Japanese kanji recognition, integrating the theoretical perspectives of mere
exposure effect and the generalized matching law.

Key words: mere exposure effect, Fechner's law, generalized matching law, logistic regression
analysis, variation theory, kanji, variants, preference, familiarity

1. Variant Forms in Japanese Kanji Characters
1.1. Kanji Variants in Japanese Language

Pairs of kanji characters that share the same meaning and pronunciation but exhibit varieties

in their visual forms are called variants. Variants are commonly found in Japanese kanji

characters. For example, the pair of kanji “/2> and “f#”, both representing “cypress”, has two

variants: the traditional “##” and the simplified “#&”. Very few studies have provided insights
into familiarity of and preference for orthographic variants with inter-disciplinary perspec-

tives (Sasahara & Yokoyama, 2000). Yokoyama (2006a) employs a two-alternative

' Address correspondence to: Shoichi Yokoyama or Yukiko Wada, The National Institute for Japanese Language,
Midori-cho, Tachikawa-shi, Tokyo, 190-8561, Japan.
E-mail: yokoyama@kokken.go.jp or ywada@kokken.go.jp.
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forced-choice task, in which the participants are presented with pairs of kanji variants and
asked to choose the item in each pair that is more preferable. The participants were instructed
to perform the tasks assuming that they were word-processing with digital tools, such as
computers or cell phones. The number of participants was approximately 200; they were
college students in the Tokyo area. The data indicates that the participants’ preference for
variants are not attributable to graphic complexity or historical reasons, but to the frequencies
of the given variants. Yokoyama (2006b) further analyzes the contribution of the frequency
data, introducing a logistic regression model that accounts for performance in the preference
judgment task based on frequency data obtained from a newspaper corpus.

1.2. Scope of this paper

The purpose of the present paper is to review related studies and to propose a logistic
regression model that accounts for preference performance in kanji character recognition by
integrating mere exposure effect and the generalized matching law. Yokoyama (2006a) dem-
onstrates that character frequency data from Asahi and Yomiuri Newspaper corpora can
account for performance in a preference judgment task in which 263 pairs of variants were
presented to native speakers of Japanese. A subsequent study by Yokoyama (2006b) reveals
the corresponding relationship between the logistic regression model, introduced by Labov
(1972) in sociolinguistics, and the generalized matching law, commonly applied in animal
behavioral research. Yokoyama (2006¢) further proposes a quantitative model that accounts
for performance in the preference judgment task, which is reviewed in this paper. Such a
model is expected to provide an innovative framework to investigate recognition and use of
orthographic variation, because linguistic activities involve choices among multiple altern-
atives, and because such choices are often based on preferences for certain forms.

1.3. Mere Exposure Effect in Social Psychology

A number of studies have shown that the preference mechanisms in human psychology in-
volve memory and cognitive factors. Zajonc (1968), for example, has proposed the so-called
“mere exposure effect” in social psychology. Based on the positive correlation between fre-
quency and preference, in which high-frequency words are more preferred than low- fre-
quency words, he asserts that repeated exposure to unfamiliar items increases preference
frequency is a contributing factor for preference development (Zajonc, 1968).

Following the framework of mere exposure effect, various studies have shown that the
mere exposure effect is observed regardless of the participants’ awareness of the exposure. A
method used by studies in brain research, among others, is to present kanji characters as
primes and then examine whether the primed stimuli are preferred, in comparison to
un-primed items. In Elliot & Dolan (1998), each of the twenty primes was presented for .05
second, followed by a masking stimulus for .45 second, ten times in all. The total time used to
present the primes was 1 minute and 40 seconds. The participants were native speakers of
English, completely unfamiliar with kanji. Thus, it was assumed, in the given condition, that
the participants were not able to recognize the prime characters, and that they were even
unable to perceive the visual representations of the kanji characters. However, the results
showed that they preferred the primed stimuli to the un-primed counterparts, indicating the
contribution of primes, i.e. exposure, to preference judgment performance.
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1.4. Frequency, Preference, and Familiarity

Monin (2003) has shown that preference for certain items increases perceived familiarity,
whether the exposure was conscious or unconscious. In his experiments, the participants
judged their familiarity to stimuli that exhibited varying degrees of positive attributes. For
example, the stimuli included photographs of beautiful-looking persons and real words that
were semantically positive. The participants’ task was to judge their perceived familiarity to
such stimuli. Monin’s analyses have shown that positive attributes of the stimuli, such as
physical and semantic characteristics, contributed to performance in the familiarity inference
task. In other words, items with positively preferred attributes were perceived as being more
familiar.

The findings of these studies indicate that exposure frequency increases familiarity and
that familiarity and preference are closely related to each other. Therefore, the present study
assumes that exposure to kanji, which is operationally defined as frequency, contributes to
preference, which is defined as performance in the preference judgment task in the study. It is
also assumed that preference and familiarity are closely related, reflecting each other.

2. Fechner’s Law and Psychophysical Model
2.1. A Model to Predict Familiarity Judgment Performance Based on Frequency

Yokoyama (2006a) proposes a model to account for performance in a variant preference task
based on Fechner’s law, which is often applied in perception studies in psychophysics.
Fechner’s law defines the perception degree as S, strength of stimulus as /, common logarithm
as log, slope as constant K, and the intercept on the S axis as constant C as follows:

S=Klogl+C, (1)

where Equation (1) is a linear combination equation. By analogy with Equation (1) above,
kanji familiarity is expressed as follows:

Familiarity = K log (frequency) + C, (2)

Based on Equation (2), the familiarity of traditional variants, referred to as FamTrad
hereafter, is expressed as follows:

FamTrad = K log (FreqTrad) + C, (3.1)

where the frequency of the given traditional variants in the newspaper corpora is defined as
the frequency of traditional variants (FreqTrad hereafter), slope as K, and intercept on the S
axis as C.

In the same way, the familiarity of simplified variants, referred to as FamSimp hereafter,
is expressed as follows:

FamSimp = K log (FreqSimp) + C, (3.2)
where FreqSimp stands for the frequency of the simplified variants.

A value of 1 is added to the frequency data in advance to avoid zero values in logarithm
computation. Namely, the frequency of a traditional variant is 1 plus the frequency of that
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traditional variant, the frequency that of a simplified variant is 1 plus the frequency of that
simplified variant, respectively, in the subsequent analyses. This conversion method is
commonly employed in various studies.

2.2. A Model to Predict Preference Performance Based on Character Frequency

As discussed in Yokoyama (2006a, 2006b), it can be assumed that preference for variants is
attributable to frequency differences between the given pair of variants. Preference for
traditional variants, referred to as PrefTrad, can be described with Equation (4.1) as follows:

PrefTrad = a (FamTrad — FamSimp) + b, (4.1)

where the explanatory variable is defined as the difference in familiarities between the trad-
itional and simplified variants, the slope as a, and intercept as b.

When Equation (3.1) is substituted for the familiarity of traditional variants in Equation
(4.1), and Equation (3.2) for the familiarity of simplified variants in Equation (4.1), Equation
(4.2) as the following is available:

PrefTrad = a K {log (FreqTrad) — log (FreqSimp)} + b, (4.2)
Equation (4.3) below expresses preference for traditional variants as follows:
PrefTrad = a K log (FreqTrad / FreqSimp) + b, 4.3)

where the frequencies of the variants are transformed to a logarithm of the frequency ratio.
This model may be extended to multiple regression models with other plausible variables,
such as stroke numbers. However, this study will mainly examine a simple regression model,
namely Equation (4.3).

3. Empirical Validation of the Simple Regression Model
3.1. The Simple Regression Model and Empirical Evidence

This section empirically tests Equation (4.3), which is a simple regression model introduced
in the previous section. The model, in theory, describes performance in a preference judgment
task on character recognition in Japanese kanji.

3.2. Variant Preference Task
3.2.1. Materials

Yokoyama (2006a) selected stimuli from 263 pairs of traditional and simplified variants in the
CD-ROM data of Sasahara & Yokoyama (2000). The original 263 pairs of variants were
selected based on the number of variants that each character exhibits. Technical issues were
also considered, so that the stimuli could be displayed and printed with the 83JIS standard,
which is the 1983 version of the Japanese Industrial Standards. Of the original 263 pairs, 86
pairs of variants were selected for the purpose of the study. Figure 1 shows some sample
stimuli used in the task. Presentation order was randomized in the task.
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01 [ | 09 2 B
Mr M SR
=
| 10 B 35

02 & & #OE
B OE
T 11 y

I
03 e &
VR 12 "W

04 B K 13 & &
® 2, S

Figure 1. Sample stimuli in the preference judgment task

3.2.2. Task, instruction, and procedure

The task was a two-alternative forced-choice task in a paper-and-pencil format. The cover
page of the task asked about demographic information and experience in word processing
with digital tools. The task was administered as a part of instruction in classes at colleges.

The participants were asked to suppose that they were word-processing and to choose the
variant of each pair, i.e. either traditional or simplified, that they would prefer (Yokoyama,
2006a, 2006b). Word processing was chosen as the context of the task in order to minimize
the effects of non-target variables. Effects of economy, such as efficiency in hand-writing, for
example, which may lead the participants to prefer graphically simpler forms, were
presumably minimized in the task.

3.2.3. Participants

The data were obtained from two groups of participants, the Tokyo and Kyoto groups, both of
which consisted of college students. Data used in the analyses were obtained from the
participants who met the following criteria: (1) native speakers of Japanese; (2) relatively
younger generation, i.e. 25 years old or younger; and (3) have experience in word processing
and typing Japanese characters. The Tokyo group consisted of eighty-five female college
students in the Tokyo area, who participated in the study in the academic year 1996-1997. The
Kyoto group was male and female college students in the Kyoto area, twenty males and
fifty-two females, seventy-two in total, who participated in the study in 1998.
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3.3. Frequency Data from Newspaper Corpus

Frequency data from the Asahi Newspaper were obtained from two sources: (1) Chikamatsu,
Yokoyama, Nozaki, Long, & Fukuda (2000); and (2) Yokoyama, Sasahara, Nozaki, & Long
(1998). The frequency data were based on a corpus of the Asahi Newspaper (Asahi-
-Shinbun-Sha, 1994), which included the text of the morning and evening papers from Jan-
uary 1 through December 31, 1993. Based on this corpus, the researchers manually corrected
the inconsistencies between the hard-copy representations and the digital data. The total
number of the kanji characters included in the data, i.e. the number of tokens, was 17,117,320
and the number of types was 4,546.

3.4. Analyses and Results

Preference for traditional variants, in percentage form, was computed for the 86 pairs of
variants according to Equation (4.3) (discussed above), which is a simple regression model
with logarithms of frequencies. Table 1 summarizes some of the computation results based on
the Tokyo group data along with the frequency data based on the Asahi Newspaper corpus.

Table 1
Preference for traditional variants (PrefTrad) and frequencies in Asahi Newspaper

Pair Prefl"rad ' Frequency. . Pair Prefl"rad . I.Irequencyl
%  Simplified Traditional %  Simplified Traditional
fiaE 2.4 1035 5 mEKE  10.6 11 1
dwan 741 59 20 {EERE 129 1 0
bfea e 8.2 1285 0 (&M 241 9948 116
B 12 2590 0 |/ 129 108 0
WAk 54.1 98 2 fkER 1.2 2274 0
2E 7] 54725 7EE 153 12248 149
HE 35 2198 0 | fEfE 153 2724 2
B 659 16 4 |fEAR 447 230 2
EE 259 16 0 |08 329 17 2
& 47 161051 7IRE 24 1175 2
= 71.8 230 15 [Rf&  30.6 0 0
R 1.2 4990 3 EM 12 29439 2
g 107 12 2 {8 40.0 81 27
#E 0.0 7794 0 [8%88 94 2503 1
VETE 847 11 2 (I 659 2 9
ek 17.6 948 0 =a 200 926 13
#= 318 72 45 |BEEE 3.5 1619 0
Belge 3.5 2553 1 59 5404 0
X[ 1.2 28396 0| 388 14489 643
PRER  24.7 8001 0 |BREE  10.6 3315 1
e 5.9 38698 9 {FREE 3.5 3161 1
HeE 812 5 40 [GREE 459 0 38
iy 7.1 36 0 [H®™ 12 6886 0
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A regression analysis was performed with Equation (4.3) with the frequency data from
Asahi Newspaper as follows:

PrefTrad = 10.30 log (FreqTrad / FreqSimp) + 41.88, (4.32)

where the explanatory variable was defined as the logarithms of the frequency ratio of the two
variants.

The results show a significant correlation between the logarithm of frequency ratio and
the preference for traditional variants with r =.73 (p < .01, df = 84), accounting for 52.90% of
the variance. However, this analytic method may produce values for the estimate probabilities
that are negative, 100, or greater than 100, suggesting that it is statistically invalid. A solution
for this problem is introduced in section 4.2, in which logistic regression analysis is discussed.

The same procedure was applied to Equation (5.1) in order to compare the predictive
power of Equations (4.3) and (5.1) as follows:

PrefTrad = a K (FreqTrad — FreqSimp) + b, (5.1)

where the frequencies are not transformed to logarithms. Equation (5.1) can be expanded to
Equation (5.2) as follows:

PrefTrad = 22.31 (FreqTrad — FreqSimp) + 0.00, (5.2)

which yielded little correlation, with r = .21 (p < .05, df = 84) in fact, accounting only for
4.61% of the variance. As Equation (5.2) differs from Equation (4.3) in that the frequency
data are not transformed into logarithms, this result indicates that the logarithm of frequencies
has stronger predictive power than the frequency data per se.

4. Application of the Matching Law in Mathematical Linguistics
4.1. The Generalized Matching Law in Animal Psychology

Yokoyama (2006b) demonstrated that kanji frequency data from the Asahi newspaper corpus
explained the performance in the preference task by applying the generalized matching law. A
constructive extension of this line of research is to evaluate the theoretical contribution of the
generalized matching law and the role of frequency in written language.

The basic principle of the matching law was proposed by Herrnstein (1961), which was
initially applied to behavioral studies of animals, and was expressed as follows:

RI/(RI+R2)=rl/(rl +1r2), (6)
where R refers to responses and r refers to frequencies of reinforcers. The mathematical
model of the generalized matching law developed by Baum (1974), which expresses the
relationship between the reinforcers and the response allocation as follows:

(RI/R2)=B (r1/r2)°. (7)

Equation (7) can be expanded to Equation (8) as follows:

log (R1/R2) =S log (r1/r2) + log B, (8)
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where /og refers to natural logarithms with base e, parameter S to the slope of the line
representing sensitivity of reaction, and log B to the intercept representing response bias.
Equation (8) is a logit equation, predicting the logit of response based on stimulus logit.

Ratio of reinforcement, i.e. //r2 in Equation (8), and that of response allocation, i.e.
RI/R2, may be explained by reference to an example experiment. Suppose that pigeons or rats
in cages are rewarded with food by pushing levers called Levers 1 and 2, for example. The
frequency of reward obtained by pushing Lever 1 is represented by r/, and that by pushing
Lever 2 is represented by »2. The ratio of the frequencies of these two reward opportunities is
referred as the ratio of reinforcers, i.e. 1/r2. The frequencies of lever-pushing behavior by the
animals are represented as R/ and R2, with R/ referring to the frequency of the subjects’
pushing Lever 1 and R2 to that of pushing Lever 2. The ratio of these two frequencies, i.e.
RI1/R2, is referred to as the ratio of response allocation. Previous research in animal behavior
has shown that response allocation is well expressed by Equation (8).

The generalized matching law seems to exhibit a wide range of applicability. In fact, it is
comparable to the ideal free distribution theory in ecological studies, which describes the
distribution of wild animal communities across multiple food sites (Fagen, 1987; Yamaguchi
& Ito, 2006). The model of the ideal free distribution theory is identical to Equation 8, when
the distribution ratio of individuals is replaced with R//R2 and the amount of food with »1/r2.
More generally, it should be noted that the generalized matching law exhibits generalizability
with empirical evidence across different fields of study.

Quantitative models, which are comparable to the generalized matching law, are applied
in linguistic investigation as well. Well-known examples are sociolinguistic studies by Labov,
in which linguistic variation and change are described by a logistic regression model
(Wardhaugh, 1986). Labov’s (1972) quantitative perspective is prominent among his various
contributions to linguistics, in that quantitatively-represented variables quite efficiently
account for, and possibly predict, actual language use.

4.2. Correspondence between the Generalized Matching Law
and the Logistic Regression Model

Logistic regression analysis conceivably contributes to an investigation of the relationship
between mere exposure effect and the generalized matching law. Logistic regression is a
method often used in medical statistics, biology, and sociolinguistic studies (Matsuda, 1993),
and is expressed as follows:

log{pl /(1-pl)} =2, (9.1)

where Z is a linear function, the element p/ refers to the probability of choosing Alternative 1,
and /—-pl describes the probability of choosing Alternative 2 in two-alternative forced-choice
tasks. The ratio of the difference in the probabilities between the two options, i.e. p//(I-pl) in
Equation (9.1), is called odds. Equation (9.1) can be expanded to Equation (9.2) as follows:

pl=1/{1+exp(-2)}, 9.2)

which yields probability values between 0 and 1, never allowing values less than 0% or equal
to / greater than 100%.

When the response frequencies of Alternatives 1 and 2 are replaced with R/ and R2, the
sum of response frequencies N is expressed as R/+R2, as in N=R[+R2. Since p! refers to the
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probability of choosing Alternative 1, p/ can be defined as RI/N and p2 as R2/N. Thus, the
ratio of probabilities is expressed by the odds represented by Equation (10).

pl/(1-pl)=(RI/N)/(R2/N)=RI/R2, (10)

Yokoyama (2006b) shows that Equation (9.1) becomes identical to Equation (8), i.e. the
generalized matching law, when RI/R2 in Equation (10) substitutes p//(I-pl) in Equation
(9.1) and S log (r1/r2)+log B in Equation (8) replaces Z in Equation (9.1) as follows:

log {p1 /(1 —-pl)} =log (RI/R2) and Z=Slog(ri/r2)+ logB,
log (R1/R2) =S log (r1/r2) + log B, (8)

where Equation (8), i.e. the generalized matching law, is a form of logistic regression model.
It may be applicable to a wide range of phenomena across various fields of science, gathering
evidence from animal behavior, economic, and ecological studies. However, no previous
research seems to have pointed out the comparability between logistic regression models and
the generalized matching law.

4.3. The Generalized Matching Law and Mathematical Linguistics in Japanese

Yokoyama (2006b) examines the applicability of the generalized matching law in
mathematical linguistics, using a preference judgment task, in which the participants choose
which of a pair of kanji variants they prefer. The stimuli were pairs of kanji variants, such as
“¥=” vs. “f”. The generalized matching law as in Equation (8) is represented by Equation
(8a) as follows:

log (R1/R2) =S log (r1/r2) + log B = a (FamTrad — FamSimp) + b, (8a)

where the numbers of participants who chose the traditional variant and the simplified variant
are represented as R/ and R2 respectively. Comparability between Equations (8) and (8a) is
explained as follows:

a (FamTrad — FamSimp) + b = a {[K log (FreqTrad) + C] — [K log (FreqSimp) + C]} + b
=a K {log (FreqTrad) — log (FreqSimp)} + b
=a K log (FreqTrad / FreqSimp) + b
= Slog (ri/r2)+ log B,

where the frequency of the traditional variants, i.e. FreqTrad, is defined as r/, and frequency
of the simplified variants, i.e. FreqSimp, as r2. The logarithm of the frequency ratio of the
characters, i.e. log(r1/r2), is referred to as exposure relativity.

Yokoyama (2006b) computes the logarithm of ratio of reinforcer frequencies, i.e.
log(ri/r2) in Equation (8), based on the frequency data from a newspaper corpus, and
estimates the values of the parameter S and /og B by the least square method. It should be
noted that the model of Yokoyama (2006b) is an innovative contribution, for studies on mere
exposure effect, originally proposed by Zajonc (1968), have not previously presented any
specific models. As discussed, the model describes preference behavior in natural language
quite reliably, although it still awaits further empirical validation with applicable data.
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Figure 2. Predicted and observed preference for traditional variants

Yokoyama (2006c¢) estimates the parameters in the Tokyo group by applying the method
of maximum likelihood estimation to the model as follows (p <. 01, df = 1):

log (RI/R2) = 0.294 log (r1/r2) — 0.301, (11)
pl=1/{1+exp[-0.29 log (r1/r2) +0.301 ]}, (12)

which expresses the probability of choosing the traditional variant of the pair. Although the
maximum likelihood estimation is commonly applied in various fields, its application to a
study on variant preference behavior in Japanese kanji recognition is a novel exploration.

The results reveal that the model accounted for 51.7% (r = .719, p < .01, df = 84) and
64.6% (r=.804, p < .01, df = 84) of the variance of the observed data in the Tokyo and Kyoto
groups respectively. This predictive power is considered significantly strong in studies on
natural language. Figure 2 shows the correlation between the predicted probabilities and the
observed responses of PrefTrad.

An inter-group difference of 15% was observed in the accountability between the Tokyo
and Kyoto groups (Yokoyama, 2006¢). This difference may be attributable to the types and
frequencies of kanji characters to which the participants were exposed in their daily lives in
the two different locations. Another factor which may have contributed to the inter-group
differences is the genders of the participants. The Tokyo group only consisted of females,
while the Kyoto group included twenty males (30% of the group). Although these two factors
may be responsible for the inter-group differences, further investigation of this point is
necessary.

5. Conclusion

The present paper has reviewed a series of related studies and proposed a model which
accounts for performance in the preference judgment task in Japanese kanji recognition. The
analysis has indicated the strong predictive power of the model of Yokoyama (2006b) with
empirical data from the preference judgment task of Yokoyama (2006a) and Yokoyama
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(2006b). For example, the model accounts for 64.6% of the variance of the observed re-
sponses in the Kyoto group, based on the frequency data from the Asahi Newspaper corpus.
The models discussed in the paper are conceptually straightforward, providing opportunities
for immediate applications. It should also be noted that they are quite efficient, in that they
provide reliable accountability using only frequency data from newspaper text, though
newspapers only constitute a small portion of those activities which involve written language.

The basic principle of the mere exposure effect theory mentioned earlier explains this
phenomenon quite well. Studies including but not limited to Zajonc (1968) and Kunst-Wilson
& Zajonc (1980) assert that repeated exposure to unfamiliar stimuli increases familiarity, and
that, as a consequence, preference for such items increases. Provided that frequency data from
newspapers represents the actual use of the given orthography, highly frequent items in
newspaper corpora are likely to be high-exposure items in actual written communication.
Given that repeated exposure to certain items increases preference, high- frequency characters,
i.e. highly exposed characters, are more likely to be preferred than less-exposed characters. In
addition, preferred items are likely to be used more frequently, further increasing their
exposure. In short, the three variables, i.e. actual language use, frequency of exposure, and
elevated preference, are mutually dependent, constantly affecting one another. The results of
the present study as well as the empirical evidence from Yokoyama (2006a) and Yokoyama
(2006b) support such a theoretical framework, describing the role of mere exposure effect and
the applicability of the generalized matching law.

The model with strong predictive power included the familiarity difference between the
traditional and simplified variants as the explanatory variable. This is probably because the
participants in the study compared their degrees of familiarity with the traditional and sim-
plified variants and chose the more familiar items as they performed the task, for the task per
se was to compare and select one of the two alternatives at a participant-controlled speed.
This account leaves room for replication studies for methodological issues to be examined.
Another issue is the validity of newspaper corpora as representative of actual language use in
general. Further research on this issue must await corpora that represent the full diversity of
orthographic characteristics and types of communication in written language.
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History of Quantitative Linguistics

Since a historiography of quantitative linguistics does not exist as yet, we shall present in this column
short statements on researchers, ideas and findings of the past — usually forgotten — in order to
establish a tradition and to complete our knowledge of history. Contributions are welcome and should
be sent to Peter Grzybek, peter.grzybek@uni-graz.at.

XYV. Jean Paul (1763-1825)

Jean Paul (vollstandiger Name: Jean Paul Friedrich Richter) ist einer der bedeutendsten deut-
schen Autoren des ausgehenden 18. und beginnenden 19. Jahrhunderts. Er wurde am
21.3.1763 in Wunsiedel (Fichtelgebirge) geboren, besuchte das Gymnasium in Hof, studierte
1781-84 in Leipzig Theologie und Philosophie, musste sein Studium aber aus Armut abbre-
chen und lebte dann wieder in Hof. 1790-94 arbeitete er als Lehrer an einer von ihm selbst ge-
griindeten Elementarschule in Schwarzenbach, konnte dann aber vom Erfolg seiner Biicher
leben. Weitere Lebensabschnitte verbrachte er 1798-1800 in Weimar und 1800 in Berlin, war
bis 1803 Legationsrat in Meiningen und kam schlieBlich iiber Coburg 1804 nach Bayreuth,
wo er am 14.11.1825 verstarb. Er hatte Kontakt zu vielen Zelebrititen seiner Zeit und war
Mitglied der Berliner und der Frankfurter Gesellschaft fiir deutsche Sprache (Jean Paul 1820:
76). Neben seinem literarischen Werk befasste er sich u.a. mit linguistischen Themen (Fugen,
Wortbildung, etc.). Fiir die generelle Vorstellung und Wiirdigung seiner dsthetisch-linguisti-
schen Bemiihungen sei auf Faust (1983) verwiesen.

Jean Paul taucht in den Annalen der Quantitativen Linguistik praktisch nicht auf; der ein-
zige mir bekannte Verweis auf ihn findet sich in Best (1997: V), wo es um die Verwendung
von Eigennamen geht. Die folgenden kurzen Hinweise sollen auch nicht dafiir argumentieren,
in Jean Paul einen der frithen Vertreter der Quantitativen Linguistik zu sehen, sondern viel-
mehr zeigen, dass er auf einige Themen einging, die uns nach wie vor beschéiftigen, und sich
dabei der Statistik bediente. Damit triagt er zu einem gedanklichen Klima bei, das der Quanti-
tativen Linguistik forderlich sein kann. Vielleicht kdnnen diese Hinweise dazu anregen, auch
anderweitig nach Autoren oder Strdmungen zu suchen, die eine dhnliche Leistung erbrachten
oder noch erbringen. Es ist ja doch auffillig zu sehen, dass die Quantitative Linguistik man-
cherorts gedeiht und anderswo keinerlei Resonanz erfahrt.

Themen, die fiir die Quantitative Linguistik einschldgig sind, werden zuerst in seiner
Poetik Vorschule der Asthetik (Jean Paul 1804, 21813; vgl. Faust 1983) in verschiedenen
Paragraphen angeschnitten. Dabei geht es um Wort- und Satzldnge, zwei in der Quantitativen
Linguistik (Kohler 1986; 1999) ebenso wie in der Verstindlichkeitsforschung zentrale
GroBen (Mikk 2000; Best 2005), und um den ,,Reichtum® einer Sprache:

1. Wortldnge: Hierzu werden mehrere Aspekte behandelt: a) Jean Paul spricht sich gegen
zu lange Worter aus: ,,Je ldnger aber ein Wort, desto unanschaulicher; daher geht schon durch
die Wurzel-Einsilbigkeit der ,Lenz‘ dem ,Friihling‘ mit seinen Ableitern vor, ebenso ,glomm*
dem ,glimmte‘ (Jean Paul 21813: 307), ein Zitat, auf dessen ersten Teil sich Schneider
(*2004: 41) bei seinem Plidoyer fiir moglichst verstindliches Schreiben der Journalisten be-
ruft. Die schiere Lange erscheint also schon Jean Paul als ein beachtenswertes Merkmal. Die
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zitierte Behauptung ist so beschaffen, dass man daraus eine testbare Hypothese gewinnen
kann, wenn man ein Kriterium fiir ,,Anschaulichkeit bestimmt. b) Die Linge von Eigen-
namen hat ihre eigene Bedeutung, wie Jean Paul (*1813: 270) unter Bezug auf Wieland
ausfiihrt: ,,So hat z.B. der uns bekannte Autor nicht ohne wahren Verstand unbedeutende
Menschen einsilbig: Wutz, Stull getauft, andere schlimme oder scheinbar wichtige mit der
Iterativ-Silbe er: Lederer, Fraischdorfer... Fischer & Roth (1996: 62) folgern daher: ,,Mit der
Gewichtigkeit und psychostrukturellen Komplexitit des Personals wéchst demzufolge die
Anzahl der Silben.” c¢) Wie sehr Jean Paul die bloe Linge von Wortern, speziell von Kom-
posita, beschéftigt, erweist sich spiter noch einmal in dem selbstgebildeten ,,Wortband-
wurmstockabtreibmittellehrbuchstempelkostenersatzberechnung* (1820: 67). d) Bei der Un-
tersuchung der Bedingungen fiir das Vorkommen des Fugen-{s} kommt Jean Paul (*1813:
321) zu der Behauptung: ,Je ldnger das Bestimmwort [= Determinans, Verf.] ist, desto
gewisser verzerren wir es noch durch eine Verldngerung mit S.“ Ahnlich heift es spiter (Jean
Paul 1820: 41): ,Je ldnger das Bestimmwort ist, das mit einem s verzischt, und je ldnger
folglich das Ohr darauf warten miissen, desto heiller fodert es sein s. Z.B. Wahrheitliebe statt
Wabhrheitsliebe 148t sich das gedachte Glied noch gefallen, aber Wahrhaftigkeitliebe, wo es
um zwei Sylben ldnger auf den Schlangen-Mitlauter vergeblich gepal3t, oder gar Wissen-
schaftlichkeitliebe will ihm durchaus nicht ein.“ Dass diese Behauptung sich als Hypothese
fiir entsprechende Untersuchungen geradezu aufdréangt, diirfte klar sein.

2. Satzldnge: Zu diesem Kriterium stellt Jean Paul ein Prinzip auf: ,,Sprachkiirze muf}
dem Leser nicht ldngere Zeit kosten, sondern ersparen* (*1813: 318) und erlautert dies (*1813:
319): ,,Zur Achtung gegen den Leser gehort ferner weit mehr ein langer Periode als zwanzig
kurze. Die letzten muf} er zuletzt doch selber zu einem umschaffen, durch Wiederlesen und
Wiederholen.* Jean Paul erkannte offenbar bereits, dass sprachliche Okonomie viele Facetten
hat (Moser 1971; 1980), wobei u.a. gilt, dass das, was flir den Sprecher/ Schreiber weniger
Aufwand bedeutet, den des Horers/ Lesers erhoht (Kohler 1986: 20ff.).

3. Reichtum der Sprache: Hierzu heilit es (*1813: 306): ,,Wenn man den Reichtum un-
serer Sprache ... am vollstdndigsten ausgelegt sehen will: so iiberzédhle man den deutschen
Schatz an sinnlichen Wurzel-Zeitwortern.” Als Beleg dafiir gibt Jean Paul an, wie viele ver-
schiedene Verben in einem von ihm selbst angelegten Wortregister in unterschiedlichen Verb-
klassen vorkommen. Hier wird also eine Eigenschaft des Deutschen, die Differenziertheit des
Verbwortschatzes, mit Hilfe einer Statistik charakterisiert und als MaBstab fiir sprachlichen
,»Reichtum* gewertet.

4. Wortbildung: Sprachstatistisch fundierte Argumentation findet sich auch bei der
Behandlung eines speziellen Problems der deutschen Wortbildung, und zwar dann, wenn er
sich mit der von ihm abgelehnten -{s}-Fuge beschiftigt (Jean Paul 1820): ,,it became clear
that the linking -s- appeared less frequently than any other linking elements... This provided
Jean Paul with a quantitative argument for the normative proposal® (Faust 1983: 240). Jean
Paul verweist im Zusammenhang mit der Wortbildung auf seine ,,Wortervolkzéhlungen*
(1820: 39), die er durchfiihrt, um dem Sprachgebrauch hinsichtlich der -{s}-Fuge auf die Spur
zu kommen. Mit ,,Wortervolk® sind Deklinationsklassen gemeint.

5. Buchstabenhdufigkeit: In (Jean Paul 1820: 37) beklagt er sich iiber das ,,deutsche
Schwa* und fiihrt als Beleg an: ,Kaufen Sie von einem SchriftgieBer vier Zentner klein
Cicero, so bekommen sie nur 4900 Fraktur-a, dagegen aber 11000 Fraktur-e.*

Nimmt man alles zusammen, so kann man feststellen, dass Jean Paul immer wieder stati-
stische Erhebungen zu sprachlichen Phinomenen durchfiihrt oder wenigstens fordert, um
seine Argumentation zu unterstiitzen. In Einzelfdllen kommt er zu Formulierungen, die
Zusammenhdnge zwischen verschiedenen sprachlichen Eigenschaften behaupten. In beiden
Aspekten wirkt er durchaus modern, auch wenn man moglicherweise seinen Ideen, etwa zur
Wortbildung, nicht unbedingt folgen mag.
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XVI. Ernst Wilhelm Forstemann (1822-1906)

0. Biographisches

Forstemann wurde am 18.9.1822 in Danzig geboren, studierte nach dem Schulabschluss
Vergleichende Sprachwissenschaft in Berlin und Halle (u.a. bei A.F. Pott); Promotion 1844 in
Halle; danach Arbeit als Lehrer in verschiedenen Stellungen. Ab 1851 Bibliothekar und Leh-
rer in Wernigerode, ab 1865 Bibliothekar in verschiedenen Stellungen in Dresden. 1899
Ruhestand. 1900 Ubersiedlung nach Berlin, dann Charlottenburg. Er verstarb am 4.11.1906.
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I. Forstemanns Plidoyer fiir Sprachstatistik

Forstemann (1853a: 339) erkldrt zur ,,numerischen methode®, er habe bereits ,,in frueher
jugend* eine ,,neigung fuer diese richtung* gefasst.

Programmatisch sind schon die ersten Sitze in Forstemann (1846: 83):

»Wer es gesehn hat, wie die neuere Statistik aus der Betrachtung blofer Zahlenangaben die
iiberraschendsten Resultate fiir das Leben und die Fortbildung der Voélker erlangt, wird nicht
dariiber spotten, wenn auch in der Sprachwissenschaft der Versuch gemacht wird, durch Zéh-
lung der Sprachindividuen, der Buchstaben, zu einigen Resultaten zu gelangen oder wenig-
stens schon gefundene Resultate von einer neuen Seite her zu bestdtigen. Man weil} z.B., dal3
gewisse Laute in den Sprachen allmélig entweder hiufiger oder seltener werden; sollte es nun
nicht von Interesse sein, dieses Steigen oder Sinken mit mathematischer Genauigkeit zu mes-
sen und dadurch solche Erscheinungen gegen verwandte ins rechte Licht zu setzen? Sollte
man nicht ferner dazu kommen kdénnen, von den Verdnderungen der Sprachen zwischen je
zwei gegebenen Zeitpunkten und den inzwischen verflossenen Zeitrdumen Proportionen zu
bilden und aus diesen fiir die groBere oder geringere Vitalitit einer Sprache zu einer gewissen
Zeit ein anndhernd sicheres Urteil zu erhalten? So lange man sich wenigstens vor dem Ueber-
schreiten der vernunftgemiBen Grenze hiitet, diirfte diese Methode nicht unergiebig sein.’

In der FuBnote zu dieser Seite heilit es: ,,Es ist merkwiirdig, dal man bisher nie in den
Grammatiken an eine solche Lautstatistik gedacht hat, wihrend Buchdrucker und Schrift-
gieBer doch von der Nothwendigkeit eines Theils derselben von jeher iiberzeugt sind.*

Mit diesen Zitaten soll auf einige Aspekte hingewiesen werden, die fiir Forstemann und
teils auch fiir die Linguistik seiner Zeit wichtig sind:

e Es sind Einfliisse von auflen, die wieder einmal einen Anstof3 fiir Neuerungen in der
Linguistik geben. Eines dieser Vorbilder findet Forstemann (1852a: 166) in der Geographie,
wo die Proportion von Kiistenldnge und Flicheninhalt der Lander thematisiert wird.

e Forstemann verspricht sich durch Verwendung der Statistik teils neue Ergebnisse, teils
Bestitigung bereits vorhandenen Wissens durch eine zusétzliche Methode, mit der ,,mathe-
matische[...] Genauigkeit* erreicht werden kann.

e Er spricht davon, ,,Proportionen® zwischen unterschiedlichen Sprachentwicklungs-
stadien bilden zu kénnen.

e Charakteristisch fiir Forstemann ist auch der Hinweis, man miisse sich ,,vor dem
Ueberschreiten der vernunftgemiBen Grenze hiite(n).“ Ahnlich z.B. in Forstemann (1853c:
44).

Die letzten drei Aspekte sind in vielen Arbeiten Forstemanns zu finden, auch die
Warnung, keine vorschnellen Schliisse zu ziehen.

Im Folgenden sollen einige Themen aus Forstemanns Arbeiten vorgestellt werden, soweit sie
in einem weiten Sinne als Beitrdge zur Quantitativen Linguistik verstanden werden kdnnen.

II. Laute und Lautgruppen

In Forstemann (1846) geht es um zwei Aspekte:

1. Es werden ,,Proportionen zwischen den Haufigkeiten von Lauten oder Lautklassen
innerhalb des Gotischen, Althochdeutschen, Mittelhochdeutschen und Neuhochdeutschen in
Form von Mittelwerten (arithmetisches Mittel) aufgrund mehrerer Zdhlungen vorgestellt.
Man findet u.a. Angaben zum Verhéltnis von Konsonanten und Vokalen, zum relativen Anteil

! Zitate folgen so gut wie moglich dem Original; bei der Wiedergabe der Umlaute und der Schreibung von <ss>
wird mangels entsprechender Zeichen eine modernisierte Form verwendet.
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der Grundvokale und der Konsonanten, zu den Quotienten zwischen hellen und dunklen
Vokalen, zum Anteil verschiedener Konsonantengruppen sowie zur Verteilung von
Konsonanten und Vokalen auf Anlaut, Mitte und Auslaut.

2. Die Veranderungen zwischen den genannten Sprachen werden schon dadurch deutlich,
dass deren Lautrelationen in der richtigen zeitlichen Anordnung untereinander aufgefiihrt
sind. Forstemann stellt Berechnungen dazu an, bei welchen Ubergingen mehr Veriinderungen
pro Zeiteinheit stattfinden und benutzt diese Befunde, um die Vitalitdt der Sprache in den
einzelnen Zeitabschnitten zu beurteilen.

Panconcelli-Calzia (1941: 47) kommentiert die Untersuchung von 1846: , Forstemann
verdffentlicht die erste vollstindige Statistik iiber die Laute im Gotischen, sowie im Alt-,
Mittel- und Hochdeutschen. Es ist die erste Arbeit dieser Art, die verdient, als Statistik be-
zeichnet zu werden.*

Diese Arbeit wird in Forstemann (1852a) fortgesetzt, indem das Deutsche (bzw. das
Gotische als ein frither Vertreter der germanischen Sprachen) unter dhnlichen Gesichtspunk-
ten mit dem Griechischen und Lateinischen verglichen wird. Auch hier geht es wieder um die
Proportion der Hiufigkeit von Konsonanten und Vokalen, um die Proportionen verschiedener
Laute und Lautklassen innerhalb der Sprachen und dann auch zwischen ihnen. Er charak-
terisiert noch einmal seinen Versuch von 1846: Dort habe er versucht ,,darzuthun, dass durch
statistische angaben ueber das vorkommen der einzelnen laute sich resultate ueber die
entwickelung der sprachen und ueber das verhiltnis der einzelnen idiome zu einander erzielen
lassen* und pléadiert dafiir, ,,dass dieser weg der erkenntnis des sprachgeistes und sprach-
lebens naeher zu kommen, ein erlaubter und foérderlicher sei. Denn fiir manches auf andern
wegen erkannte finden wir hier schirfe und genauigkeit, irrthuemer werden hier leicht und
schlagend berichtigt, und, tduscht mich nicht alles, so ldsst sich sogar von diesem wege aus
mehrfach bahn brechen in dunkle und sonst unzugéngliche parthien der wissenschaft. Darf
man sonst neue bahnen nur mit einer gewissen schiichternheit und in der furcht betreten,
festen boden zu verlieren, so giebt uns dagegen hier das mathematische element, als die
sicherste sphaere des menschlichen erkennens, vielfach die biirgschaft, dass wir uns aus dem
sicher erkannten nicht zu weit in das luftige reich unhaltbarer hypothesen verlieren werden*
(Forstemann 1852a: 164).

Wihrend diese Passage einige Motive der Arbeit von 1846 wiederholt und verstérkt,
kommt an spéterer Stelle eine neue Idee zur Sprache. Forstemann vergleicht dort die Haufig-
keiten, mit denen einzelne Laute in den drei behandelten Sprachen verwendet werden und
berechnet daraus Distanzen zwischen ihnen. Dabei kommt heraus, das Griechisch und
Gotisch sich stirker voneinander unterscheiden als die beiden anderen Paarungen. Bemer-
kenswert ist hier der Gedanke, dass man den Abstand zwischen Sprachen berechnen kann.
Diesen Gedanken spinnt Forstemann (1852a: 175) weiter aus:

,»Bel aufstellung dieser zahlen muss ich mich ausdriicklich gegen den vorwurf verwahren,
als masste ich mir an, mit ihnen im allgemeinen den abstand der sprachen von einander aus-
zudriicken. Dazu wiirden noch andere elemente beriicksichtigt werden miissen, wie der ab-
stand in der flexion, der abstand des genus, der abstand des sprachschatzes u.s.w., elemente,
bei denen ich die anwendung der mathematischen methode gleichfalls nicht fuer unmoeglich
halte. Genau genommen erschopfe ich durch die mitgetheilten zahlen nicht einmal den laut
l1ichen unterschied der sprachen, denn dazu miisste ich auch in anschlag bringen, wie
(nach euphonischen gesetzen) die laute in jeder der drei sprachen vereint werden.*

Forstemann nutzt diese Methoden, um der historischen Erforschung der Sprachen zu
dienen; seine Untersuchungen sollen die statistische Absicherung der historischen Klassifi-
kation der Sprachen fordern. Er stellt aber nicht nur Vergleiche zwischen Vorginger- und
Nachfolgersprachen an, sondern charakterisiert auch die griechischen Dialekte je fiir sich und
im Vergleich untereinander statistisch (Forstemann 1853d). Knauer (1955: 143) wiirdigt diese
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Uberlegungen: ,,Und es dauerte noch bis in die Mitte des 19. Jahrhunderts, bis E. FORSTEMANN
in mehreren Aufsétzen als erster nicht nur zdhlte, sondern darauf aufbauend Moglichkeiten
der Sprachcharakterisierung durch Feststellung von Lautmengen-Proportionen darlegte.*

Ein weiterer Gedanke wirkt recht modern: So iiberlegt Forstemann (1852a: 176f.)
zunéchst auf rein theoretischer, mathematischer Grundlage, wie grof3 die Distanzen zwischen
Sprachen minimal und wie gro sie maximal sein kénnten, und schlieBt dann eine Uberlegung
dazu an, wie grof3 diese Differenz bei den Sprachen der Welt tatséchlich sein konnte. Hétte
man diese Grenze, dann konnte man alle erforschten Sprachen auf einer Distanzskala zwi-
schen dem minimalen und dem maximalen Distanzgrad anordnen. Er vermutet, dass diese
Skala das Verhiltnis der Sprachen untereinander als Dialekte, verwandte oder nicht ver-
wandte Sprachen explizieren kdnnte.

In Forstemann (1853c) bezieht er das Sanskrit in seine Lautuntersuchungen ein. Die
Untersuchungsaspekte stimmen mit den bereits erwédhnten iiberein: Es geht wieder um
Proportionen von Lauten und Lautklassen innerhalb der betrachteten Sprachen und zwischen
thnen. Diese miinden in vorsichtigen Verallgemeinerungen, etwa wenn er feststellt, dass bei
den vier behandelten Sprachen da, wo der Vokalismus sich stirker verdndert, dies auch fiir
den Konsonantismus gilt (Férstemann 1853c: 42f.).

In Forstemann (1853d) geht es um die Lautproportionen griechischer Dialekte. Am
bemerkenswertesten ist aus der Sicht der Quantitativen Linguistik die Anfangspassage, in der
Forstemann Korrekturen an seinem statistischen Vorgehen darstellt, das bisher auf einer in-
zwischen als zu wenig reprisentativ erkannten Datenbasis beruhte. Entsprechend erhoht er
nun die Textbasis fiir seine Zdhlungen erheblich, um auch fiir die selteneren Laute ein hin-
reichend sicheres Ergebnis zu gewinnen.

Spéter findet man eine Statistik zu Lautverschiebungen im Konsonantismus, getrennt
nach Anlaut und Inlaut, die er wie folgt kommentiert: ,,Man ersieht aus diesen statistischen
Angaben die Stdrke der Erscheinung im Allgemeinen so wie die verhdltnismissige Stirke der
einzelnen Richtungen, in die sie auseinander geht. Und zur Schéitzung der relativen
Stirke sind sie vollig brauchbar, wenn auch die Zahlen ab s olut keineswegs feststehn
(Forstemann 1874: 366).

I11. Lexikalische Untersuchungen

Ganz analog zu den Lautuntersuchungen behandelt Forstemann (1852b, 1854)
Bezeichnungen fiir Tiere im Deutschen, Griechischen, Lateinischen und Sanskrit darauthin,
inwieweit diese Sprachen einen gemeinsamen Wortschatz aufweisen, und zwar paarweise
ebenso wie insgesamt, denn ,,...dann ist es zeit, aus den numerischen angaben ueber die zahl
der verwandten worter folgerungen ueber den gegenseitigen lexicalischen abstand
der sprachen zu machen, so wie sie jetzt schon ueber ihren lautlichen abstand gemacht
werden konnen. Nur darf man nie erwarten, dal beide arten der sprachdistancen unter
einander uebereinstimmen, denn der leblose laut folgt zum theil ganz anderen einfliissen als
das beseelte wort™ (Forstemann 1854: 62).

In Forstemann (1874: 100, 280, 452) stellt der Autor dar, wie sich der Erbwortschatz vom
Indogermanischen bis zu den Anfingen des Deutschen entwickelt, in dem er aufschliisselt,
wie viele Worter aus welcher der aufeinanderfolgenden Sprachperioden stammen. Es handelt
sich um einen Gesamtwortschatz von 2417 (Forstemann verrechnet sich und gibt 2413 an.),
die auf die Wortarten aufgeschliisselt werden.
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IV. Namen

Ein weiterer thematischer Schwerpunkt Forstemanns ist die Namenforschung. Die Quanti-
tative Linguistik hat in diesem Zusammenhang besonders zwei Aufsitze zu entdecken (For-
stemann 1852a,d), in denen er Daten und auch Schitzungen zum ererbten Namensbestand
vorstellt. In einigen Fillen sind diese Daten geeignet, an ihnen Gesetzeshypothesen zu testen,
die die Quantitative Linguistik erst in den letzten Jahrzehnten entwickelt hat. Dazu sollen
zwei Beispiele gegeben werden. Als erstes folgt ein Beispiel aus dem sog. Verbriiderungs-
buch von St. Peter zu Salzburg, in dem 32 Schreiber hinreichend genau datiert werden kon-
nen. Forstemann (1852a: 338f.) hat nun Daten zusammengestellt, die zeigen, wie <ai> all-
mahlich in <ei> iibergeht. (Férstemann unterscheidet nicht strikt zwischen Buchstaben und
Lauten.) Aus diesen Angaben lésst sich die folgende Tabelle 1 erstellen, wobei das logistische
Gesetz in der Form

__ 1
l+ae™

(Altmann 1983: 60) angewendet wird:

Tabelle 1
Der Ubergang von <ai> zu <ei> bei Namen

t Zeit bis Anteil <ei> Anteil <ei>
zum Jahr beobachtet berechnet
1 800 41.41 40.67
2 900 76.27 78.54
3 1000 100.00 95.13
4 1100 96.55 99.05
5 1200 100.00 99.82
a="17.7894 b=1.6750 D =0.9859

Legende:
a und b sind die Parameter des Modells; Der Determinationskoeffizient D = 0.9859 zeigt eine sehr
gute Ubereinstimmung zwischen dem Modell und den Daten an, wie auch die folgende Graphik
bestitigt:
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Graphik 1. Der Ubergang von <ei> zu <ai> bei Namen



82 History of Quantitative Linguistics

Ein zweiter Aspekt, der sich aus heutiger Perspektive aufgreifen ldsst, ist die Diversifikation
der ,.etwas ueber 6000 Personennamen® nach Wortbildungsstrukturen (Forstemann 1852d:
102, 103). Orientiert man sich dazu an Altmann (1991), kann man als Modell fiir solche Falle
die erweiterte positive negative Binomialverteilung

k+x—-1) k& x
a( L |pa
P.= L x=1,23,.
I=p
verwenden:
Tabelle 2
Diversifikation der Wortstruktur von Namen
Rang Wortstruktur Namen Namen
(beobachtet) (berechnet)
1 Stamm, Stamm 4000 4000.00
2 Stamm, Endung 1000 1016.50
3 Stamm 700 640.38
4 Stamm, Endung, Endung 250 306.03
5 Stamm, Endung, Stamm 200 187.10
k=62540 p=0.8263 0=0.3496 FG=1 X?°=16.966 C=0.0028
Legende:

k, p, a sind die Parameter des Modells; F'G sind die Freiheitsgrade; X? ist das Chiquadrat; C
ist der Diskrepanzkoeffizient, der hier mit C = 0.0028 eine sehr gute Ubereinstimmung
zwischen Beobachtung und Modell anzeigt, wie auch die Graphik bestatigt:
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Graphik 2. Diversifikation der Wortstruktur von Namen
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V. Grammatische Themen

Auch grammatische Verhiltnisse werden von Forstemann statistisch erhoben, so die Anzahl
starker Verben in den von ihm angenommenen Verbklassen und ihre Einteilung nach Stamm-
auslauten (Forstemann (1874: 577) sowie die Bedeutung der Genitive auf -an und -on
(Forstemann 1867).

VI1. Weitere Themen Forstemanns

Nur der Vollstdndigkeit halber sei darauf verwiesen, dass auch die Entzifferung der Maya-
Handschriften und die Mundartforschung (vgl. Cherubim 2003: 502) sowie die Volksety-
mologie (Forstemann 1852c, 1877) zu Forstemanns Arbeitsfeldern zdhlen. Paalzow (1906)
wiirdigt seine Verdienste als Bibliothekar, geht aber auch auf einige seiner sprachwissen-
schaftlichen Themen ein.

VII. Nachwirkung

Leo Meyer (1869), den Forstemann (1875: 78) als ,,meinen Freund bezeichnet, nennt — ohne
sich an dieser Stelle ausdriicklich auf Forstemann zu beziehen — Zahlenangaben zu Laut-
hiufigkeiten in einigen indogermanischen Sprachen. Wie Pott (1884: 24) verweisen Zwirner
& Zwirner (1935/ 1969: 56) auf Forstemann, der wohl als erster Haufigkeitszdhlungen von
Buchstaben durchgefiihrt habe. Noch beeindruckender gerit die bereits zitierte Wiirdigung
durch Panconcelli-Calzia (1941). Mehrfach geht Herdan (1966) auf Forstemanns lautsta-
tistische Verdienste ein. Meier (1967: 7, 349, 379) wiirdigt Forstemann (mit falschem Vor-
namen!) als den ersten, der Zahlungen mit sprachwissenschaftlicher Zielsetzung durchgefiihrt
habe. Dazu ist anzumerken: sprachstatistische Zahlungen finden sich schon in Jean Pauls
Vorschule der Asthetik (Jean Paul 1804, 21813; Best 2005). Knauer (1955: 143) macht aber
klar, dass Forstemann nicht nur Zéhlungen durchfiihrt, sondern diese als Mittel zu wieter-
reichenden Zwecken, eben der ,,Sprachcharakterisierung®, einsetzt. Altmann & Lehfeldt
(1980: 115) verweisen darauf, dass er auch einer Universalie auf der Spur war, wenn er
meinte, ,,dal das Vorherrschen der Zungenlaute eine gemeinsame Eigenschaft aller mensch-
lichen Sprachen sei.* Es ist aber auffillig, dass Forstemann trotz dieser Verdienste in etlichen
Darstellungen der Geschichte der Sprachwissenschaft keine Erwédhnung findet. In Kdohlers
Bibliographie (1995) ist er immerhin mit drei Arbeiten vertreten, allerdings nicht mit seiner
bahnbrechenden Untersuchung von 1846. Hier ist offensichtlich eine Liicke zu schlie3en.

Auf den indirekten Einfluss Forstemanns - iiber August Schleicher - auf die russische
Linguistik weisen Grzybek & Kelih (2003: 136; 2004: 95) hin.

Forstemanns Idee einer Skala, auf der man alle Sprachen aufgrund ihrer Distanzen ein-
ordnen konnte, ldsst sich als erstes Konzept zu einer quantitativen Sprachtypologie interpre-
tieren, in der spéter euklidische Distanzen dazu genutzt werden, um eine Taxonomie von
Sprachen zu erarbeiten (Altmann & Lehfeldt 1973).

Wihrend Forstemanns lautstatistische Untersuchungen immerhin eine gewisse Resonanz
in der Quantitativen Linguistik gefunden haben, sind seine anderen quantitativen Ansétze
offenbar bisher ihrer Aufmerksamkeit entgangen. Dass u.a. auch im Bereich der Namen-
forschung Entdeckungen zu machen sind, wurde oben bereits an zwei Beispielen demon-
striert.
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VIII. AbschlieBende Bemerkung

Nimmt man alles bisher Gesagte zusammen, kann man Ernst Wilhelm Forstemann wohl als
einen der ersten Quantitativen Linguisten tiberhaupt ansehen. Zwar haben andere schon vor
ihm einzelne Themen der Quantitativen Linguistik behandelt (vgl. die einschldgigen Beitrige
in Glottometrics 6/ 2003ff.); es scheint aber niemanden zu geben, der gleichzeitig mit For-
stemann oder gar vor ihm die Statistik in thematisch derart vielfdltiger Weise immer wieder
eingesetzt hat, um Zustdnde oder Verdnderungen der Sprache darzustellen.
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Karl-Heinz Best, Gottingen

XVII. Karl Knauer (1906-1966)

Karl Knauer (vollstindig: Karl August Friedrich Knauer) wurde am 16.8.1906 in Hamburg
geboren, besuchte die Oberrealschule in Augsburg und studierte ab SS 1925 neuere Sprachen
in Miinchen. Promotion Juni 1929, 1929-1932 Lektor fiir deutsche Sprache in Lille, Frank-
reich. Am 15.3.35 Habilitation in Miinster mit der Venia legendi fiir romanische Philologie
und der Ernennung zum Dozenten. Ab 24.4.42 apl. Professor. Knauer wurde in seinem Entna-
zifizierungsverfahren im Mai 1948 als nicht belastet eingestuft. 1960 Wissenschaftlicher Rat
und Prof. fiir Romanische Philologie, Univ. Miinster. Er verstarb am 22.5.1966 in Miinster
(Hausmann 2000; Lausberg 1980; Schuder 1966; Untiedt 2003).

Linguistische Arbeitsschwerpunkte: Farbbezeichnungen, Sprachkurs (Spanisch), Stilistik,
Worterbuch (Bertelsmann Worterbuch; Sachs-Vilatte), Wortschatz.

Knauers Auffassung von philologischer Forschung duf3ert sich darin, dass er generell von
»einer Wissenschaft vom Wort™ spricht, und ,,damit nicht Linguistik oder Literaturwissen-
schaft...[meint], sondern ihr Ganzes* (Knauer 1950, 1080).

Karl Knauer ist fiir die Quantitative Linguistik bedeutsam, weil er sich mit der Klangés-
thetik der romanischen Sprachen auf exakter Grundlage, d.h. mit Methoden wissenschaft-
licher Stilistik, befasste und eindringlich fiir eine stérkere Beriicksichtigung statistischer Me-
thoden in Linguistik und Literaturwissenschaft plidierte. Er beklagte ,.ein Ubergewicht an
qualitativen Urteilen®, ja ,,eine unleugbare Mathematikfeindlichkeit”, die im Widerspruch zu
,der von Platon geforderten zentralen Bedeutung der Mathematik* stehe:

»Bel der Beobachtung wissenschaftlicher Objekte machen wir, nicht anders als im
taglichen Leben, teils qualitative, teils quantitative Feststellungen, wobei diese Erfahrungs-
arten durch vielfache gegenseitige Bedingtheiten miteinander verflochten erscheinen®; er
fordert ,,eine grundsatzliche Aufrollung quantitativer Problemstellungen* (alle Zitate: Knauer
1955, 141f.). Zur Demonstration seiner Ansichten befasst sich Knauer (1955, 145ff.) u.a. mit
der These, das Italienische weise spezifische Klangeigenschaften auf, indem er die Rang-
ordnung der Lauthiufigkeiten des Italienischen mit der des Franzdsischen vergleicht. In
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Knauer (1958, 174) meint er, die Einsicht nehme zu, ,,da3 die quantifizierende Arbeitsweise
dazu geeignet ist, das Verstindnis des Forschers iiber die Findung und Erklarung des neuen
Einzelfalles in grofere, unifizierende Zusammenhénge zu leiten.*

Ein gutes Beispiel fiir Knauers Bemiihungen um eine statistisch fundierte Stilistik ist
seine Habilitationsschrift zu Marmontel. Er vertritt die These, dass Marmontel ,,seine stilisti-
schen Bestrebungen so gut wie ausschlieBlich auf das Gebiet der lautlichen Formgebung be-
schrankt* (Knauer 1936: 144). Um seine Auffassung zu stiitzen vergleicht er u.a. die Vertei-
lungen von rhythmischen Gruppen (Kola) in drei Abschnitten von Marmontels Roman Les
Incas, ou La destruction de [’empire du Pérou (Paris 1777) mit denjenigen, die er in Werken
von Rousseau und Voltaire vorfindet, welche in dieser Hinsicht weniger Auffilligkeiten zei-
gen. Zuvor hatte schon Servien (1930: 103, passim) entsprechende Erhebungen durchgefiihrt.
Betrachtet man die ausgezihlten Abschnitte aus heutiger Perspektive, dass Einheiten belie-
biger Art, die in Texten in verschiedener Lange auftreten, bestimmten GesetzméBigkeiten fol-
gen sollten (Wimmer, Kohler, Grotjahn, Altmann 1994; Wimmer & Altmann 1996, Wimmer,
Witkovsky & Altmann 1999, u.a.), so kann man Knauers Annahme, dass Marmontel zumin-
dest in den betreffenden Textabschnitten deutlich andere stilistische Mittel einsetzt als Rous-
seau und Voltaire, nur bestétigen.

Die von Knauer dargebotenen Textabschnitte wurden darauthin gepriift, ob sie der ver-
schobenen Hyperpoisson-Verteilung (hier in 1-verschobener Form)

x—1
= 4 x:1,2,3,...

1 (x-1) e
b  EL;b;a)

folgen. Die Besonderheit der rhythmischen Gestaltung durch Marmontel wird u.a. dadurch
deutlich, dass die Tests bei den Texten von Rousseau und Voltaire erfolgreich waren, bei den
Textabschnitten von Marmontel aber nicht, wie die folgen Tabellen zeigen:

Tabelle 1
Verteilung rhythmischer Gruppen in Chant de mort des greisen Indianers

Kl X Ny NP, Kl X Ny NP,
1 3 1 0.22] 7 9 3 8.99
2 4 1 1.23] 8 10 10 7.14
3 5 1 3.40 9 11 1 4.96
4 6 4 6.29 10 12 6 3.07
5 7 1 8.73 11 13 2 3.25
6 8 27 9.71

a=55703 b=1.0129 X?=51990 FG=7 P=0.00

Daten: Knauer (1936: 34); Text: Les Incas, Kap. XVII, T. 1, S. 226ff. (Knauer 1936: 27-33).
Legende zu den Tabellen:
KI: Langenklasse;

X: Zahl der Silben pro rhythmischer Gruppe;
My beobachtete Haufigkeit der rhythmischen Gruppen mit x Silben;
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NP;: aufgrund der Hyperpoisson-Verteilung  berechnete  Héufigkeit der
rhythmischen Gruppen mit x Silben;

a, b: Parameter der Hyperpoisson-Verteilung;

X Wert des Chiquadrats;

FG: Freiheitsgrade;

P: Uberschreitungswahrscheinlichkeit des Chiquadrats.

Die senkrechten Striche zeigen eine Zusammenfassung der betreffenden Léngenklassen an.
Die Anpassung der Hyperpoisson-Verteilung an die beobachteten Daten wird als erfolgreich
betrachtet, wenn P > 0.05; 0.01 < P < 0.05 signalisiert ein schwaches, gerade noch ak-
zeptables Ergebnis.

Tabelle 1 zeigt, dass die Verteilung rhythmischer Gruppen in diesem Text bei den mitt-
leren Langen einen mehrfachen Wechsel zwischen hdufigen und seltenen Langen aufweist,
und nicht, wie zu erwarten wire, zundchst eine kontinuierliche Zunahme und dann eine eben-
so kontinuierliche Abnahme der Haufigkeiten. Die Werte schwanken so stark, dass die
Hyperpoisson-Verteilung ebenso wenig wie andere sonst verwendete Modelle angepasst
werden kann. Dies gilt auch fiir die Cohen-C-Verteilung und die Pandey-Poisson-Verteilung,
die einen Verschiebeparameter aufweisen und damit lokale Storungen in den Daten
ausgleichen konnen. (Die von Knauer 1936: 34, Fulln. la angedeutete geringfiligig andere
Analyse des Textes dndert an diesem Befund nichts Wesentliches.)

Ein dhnlicher Fall wurde bereits bei Wortldngen in chinesischen Texten verschiedener
Funktionalstile beobachtet (Best & Zhu 2001); auch da traten mehrfache Wechsel zwischen
hohen und niedrigen Héufigkeiten im Verlauf der Daten auf. Durch Zusammenfassung von
jeweils zwei Nachbarklassen konnte gezeigt werden, dass trotz der Schwankungen gesetz-
mafige Verteilungen vorliegen. Wendet man dieses Verfahren auf die Verteilung rhythmi-
scher Gruppen an, so lésst sich zeigen, dass im Fall Chant de Mort die Pandey-Poisson-Ver-
teilung mit P = 0.07 erfolgreich angepasst werden kann. (Zur Auswirkung unterschiedlicher
Zusammenfassungen vgl. Kelih & Grzybek 2004).

Die Hyperpoisson-Verteilung wird hier und in den folgenden Féllen trotz der schlechten
Ergebnisse prisentiert, um den Vergleich mit den Texten von Rousseau und Voltaire zu er-
moglichen. So wird die Besonderheit der rhythmischen Gestaltung durch Marmontel deutlich.
Die Testergebnisse, die nach Zusammenfassung benachbarter Langenklassen erzielt werden,
sollen aber genannt werden, um zu zeigen, dass auch in Marmontels Textgestaltung Gesetz-
méBigkeiten nachweisbar sind.

Tabelle 2
Verteilung rhythmischer Gruppen im Dialog zwischen Alonzo und Cora

Kl X n, NP, Kl X n, NP,
1 4 3 3.19 8 11 1 3.92
2 5 3 6.21 9 12 4 2.27
3 6 10 9.04 10 13 1 1.19|
4 7 0 10.50 11 14 0 0.58]
5 8 31 10.16 12 15 1 0.26]
6 9 3 8.41 13 16 0 0.11]
7 10 4 6.09 14 17 1 0.06]

a=57681 b=29649 X?°=63.038 FG=7 P=0.00
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Daten: Knauer (1936: 68f.); Text: Les Incas, Kap. XXVIII, T. II, S. 34ff. (Knauer 1936: 61-
67). Bei Zusammenfassung von Nachbarklassen kann die Pandey-Poisson-Verteilung mit P =

0.51 angepasst werden.

&9

Tabelle 3
Verteilung rhythmischer Gruppen im Abschnitt Der Sonnenkult der Inkas
Kl X n, NP, Kl X n, NP,
1 1 1 1.24 12 12 9 5.00
2 2 1 1.95 13 13 2 4.12
3 3 2 2.85 14 14 1 3.25
4 4 0 3.86 15 15 1 247
5 5 5 4.88 16 16 4 1.80
6 6 10 5.79 17 17 3 1.26
7 7 0 6.45 18 18 2 0.85]
8 8 26 6.80 19 19 0 0.56]
9 9 1 6.78 20 20 1 0.35|
10 10 3 0.43 21 21 1 0.50]
11 11 0 5.80
a=18.9293 bH=119727 X?’=94556 FG=15 P=0.00

Daten: Knauer (1936: 91); Text: Les Incas, Kap. I, T. 11, S. 30ff. (Knauer 1936: 81-89). Bei
Zusammenfassung von Nachbarklassen ergibt die Cohen-C-Poisson-Verteilung P = 0.07.

Ein ganz anderes Bild ergibt sich, wenn man die rhythmischen Gruppen bei Rousseau und
Voltaire untersucht. Knauer (1936) hat dazu je einen Textauszug verwendet und auf zweierlei
Weise ausgewertet: einmal in ,,prosaischer Zahlung* und dann in ,,poetischer Zahlung (Knau-
er 1936: 127). Die Auswertung unterscheidet sich dadurch, dass das ,,e muet™ und die metri-
schen Diphthonge bei der poetischen Zéhlung einen anderen Silbenwert erhalten als bei der

prosaischen.

Tabelle 4

Verteilung rhythmischer Gruppen in Rousseau, Nouvelle Heloise

prosaische Auswertung poetische Auswertung
Kl X Ny NP, Ny NP,
1 3 1 0.29| 1 0.23|
2 4 0 0.82] 0 0.66|
3 5 3 1.82 2 1.49|
4 6 2 3.32 3 2.79
5 7 7 5.13 5 4.44
6 8 6 6.87 5 6.15
7 9 8 8.12 10 7.53
8 10 9 8.59 6 8.27
9 11 6 8.22 6 8.24
10 12 9 7.19 11 7.50
11 13 5 5.78 6 6.29
12 14 5 431 4 4.89
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13 15 2 2.99 2 3.55
14 16 4 1.94 5 241
15 17 1 2.60 2 3.55

a=10.0860 b=23.5344

X?=6.875

FG=11

P=0.8l1

a=10.6514 b=3.6972

X?=8.455

FG=10 P=0.58

Daten: Knauer (1936: 140); Text: Nouvelle Heloise, IV? partie, aus Brief XVII (Knauer 1936:

132-134).
Tabelle 5
Verteilung rhythmischer Gruppen in Voltaire, L homme aux quarante écus

prosaische Auswertung poetische Auswertung

Kl X n, NP, I, NP,
1 3 2 1.24 1 1.11
2 4 2 3.19 2 2.62
3 5 4 6.30 3 5.01
4 6 12 10.13 10 8.09
5 7 12 13.71 12 11.27
6 8 19 16.04 13 13.81
7 9 20 16.53 20 15.12
8 10 12 15.20 13 14.95
9 11 15 12.63 14 13.47
10 12 7 9.58 6 11.16
11 13 6 6.67 10 8.55
12 14 3 4.30 6 6.09
13 15 3 2.58 5 4.06
14 16 2 1.44 3 2.54
15 17 2 1.45 2 1.49
16 18 1 1.68
a=8.6074 b=3.3569 a=10.2099 b=4.3280

X?’=6344 FG=12 P=0.90 X’=6.746 FG=13 P=091

Daten: Knauer (1936: 130); Text: L ’homme aux quarante écus, Des Proportions, Abschn. 1-
13 (Knauer 1936: 123-126).

Die Texte von Rousseau und Voltaire unterscheiden sich bei der Verteilung der rhythmischen
Gruppen von denen Marmontels dadurch, dass sie keine mehrfachen, auffilligen Wechsel
zwischen hidufigen und seltenen benachbarten Liangenklassen aufweisen. Dies schlidgt sich
auch in den unterschiedlichen Anpassungen der Hyperpoisson-Verteilung nieder, womit eine
weitere Bestitigung der Ideen von Knauer gewonnen ist. (Die gleiche Verteilung lésst sich
tibrigens mit P = 0.68 auch an die von Servien 1930: 103 mitgeteilte Datei zu Chateaubriand,
Atala anpassen.)

Gegen Knauers Einteilung der Texte in rhythmische Gruppen wurden deutliche
Vorbehalte erhoben (Cuénot 1938, 391). Solche Einwénde sind m.E. nicht sehr erheblich, da
derartige Auswertungen immer betrachtlich von der Interpretation der Texte abhidngig sind,
die sich bei verschiedenen Bearbeitern, ja sogar bei ein und demselben Bearbeiter zu ver-
schiedenen Zeiten unterscheiden mag. Das gleiche Problem begegnete bereits im Zusam-



History of Quantitative Linguistics 91

menhang mit der Untersuchung von Texten im Hinblick auf die Verteilung rhythmischer Ein-
heiten (Best 2002, 138). Cuénot hat aber natiirlich Recht mit dem Hinweis, dass man die
Datenerhebung in hoherem Maf intersubjektiv gestalten kann.

Ein anderes Thema taucht in Knauer (1965, *1971, 198) auf: hier widmet er sich dem
Problem der Rekurrenz von [k] in 75 Sonetten Baudelaires, indem er u.a. die Zahl der Ge-
dichte erfasst, in denen [k] an Versanfingen keinmal, einmal, zweimal usw. bis zu fiinfmal
vorkommt. Man kann dies m.E. als ein Diversifikationsphdnomen (Altmann 1991) ansehen
und entsprechend durch Anpassung der Poisson-Verteilung

e a
P =——, x=012,..
modellieren:
Tabelle 6
Sonette mit Versanfiangen auf [k] bei Baudelaire
X Ny NP,
0 15 15.46
1 26 24 .41
2 17 19.28
3 13 10.15
4 3 4.01
5 1 1.69
a=15794 X?=1.723 FG=4 P=0.79
Legende:
X Zahl der Versanfiange auf [k];
My beobachtete Zahl der Gedichte mit 0, 1, 2...5 Versanfingen auf [k];
NP, aufgrund der Poisson-Verteilung berechnete Zahl der Gedichte mit 0, 1, 2...5
Versanfangen auf [k];
a Parameter der Poisson-Verteilung.

Knauer nutzt diese Beobachtungen, um eine stirkere Affinitidt Baudelaires zu [k] als zu [p]
und [t] zu konstatieren. Aus heutiger Sicht ist aber auch bedeutsam, dass hier wieder eine
gesetzméfBige Verteilung nachweisbar ist.

Die dargebotenen Beispiele von Textauswertungen vermitteln einen ersten Eindruck von
Knauers Vorgehensweise bei der klangésthetischen Analyse von literarischen Kunstwerken.
Die beiden folgenden Zitate (Knauer 1955, 148) verdeutlichen nochmals Knauers Vorstel-
lungen von der Bedeutung der Statistik:

,»Die mathematische Statistik sucht ... die der direkten Anschauung oft verborgenen, aber
fiir das Verstindnis wesenhafter Zusammenhénge im unbelebten wie im belebten Reich der
Dinge wichtigen Ordnungen auf und ist deshalb in den jiingsten Jahrzehnten ... in den ver-
schiedensten Zweigen der Forschung zu einem bedeutenden Erkenntnismittel geworden.*
Und: ,,Die wissenschaftliche Statistik stellt sich die Aufgabe, durch moglichst wenige und
moglichst einfache Ausdriicke in mathematischer Prigung die in solchen Haufigkeitsver-
teilungen angelegten GesetzmifBigkeiten kenntlich zu machen.*
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Knauer hat gewiss seinen Beitrag ,,zur Schaffung einer Forschungsatmosphire, die in
unseren sprach- und literaturwissenschaftlichen Disziplinen wiinschenswert und notwendig
erscheint™ (Knauer 1955, 149), geleistet. Aullerhalb der Romanistik diirfte sein Beitrag in der
Sammlung von Gunzenhiuser & Kreuzer (1965, *1971) noch am ehesten bekannt sein. Mehr
als ein schwaches, zeitweise versickerndes und gelegentlich mit grolem Unverstdndnis
aufgenommenes Rinnsal in der Gesamtentwicklung der philologischen Forschung ist aus
derartigen Bemiihungen und Pladoyers aber fiir lange Zeit nicht geworden.

Es ist hier nicht der Ort, Knauers klangésthetische Untersuchungen im Detail zu ent-
wickeln; die gegebenen Andeutungen sollen geniigen. Die folgenden Literaturhinweise mo-
gen ggfs. den Weg zu einer intensiveren Befassung mit ihnen weisen. Es ging vielmehr
darum, zu zeigen, dass Knauer wissenschaftliche Positionen bezogen hat, die die Position der
Quantitativen Linguistik stidrken, und dass er auBBerdem zu sonst kaum beachteten Themen
Daten erarbeitete, die man heute aus neu begriindeter theoretischer Perspektive aufgreifen
kann. Er gehort zu den Autoren, die die Quantitative Linguistik wiederentdecken sollte.
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XVIII. August Friedrich Pott (1802-1887)

Pott wurde am 14.11.1802 in Nettelrede (bei Bad Miinder am Deister) geboren und verstarb
am 5.7.1887 in Halle. Er begann sein Studium 1821 in Gottingen mit Theologie, fiihlte sich
aber vor allem zur Philologie hingezogen und horte u.a. bei dem Germanisten Georg Friedrich
Benecke. Lehrer am Gymnasium in Celle. 1827 Promotion in Géttingen; nach Habilitation in
Berlin 1833 Professor fiir allgemeine Sprachwissenschaft in Halle (vgl. Bense 1979). Horn
(1888: 317) bezeichnet Pott in seinem Nekrolog als ,,nestor der sprachforscher, der letzte der
noch lebenden begriinder der vergleichenden sprachforschung. Seine Themen waren u.a.:
Etymologie, Zigeunersprache, Zahlworter, Personennamen, Doppelungen; seine von Koerner
(1973: 14, 21, 26) besonders gewiirdigten Werke Zur Litteratur der Sprachenkunde Europas
(1887) und Einleitung in die allgemeine Sprachwissenschaft (1884-1890) geben eine Uber-
sicht liber das linguistische Wissen seiner Zeit und sind zugleich kommentierte Fiihrer zur
entsprechenden Literatur.
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Fiir die Quantitative Linguistik ist auf Potts Einleitung in die allgemeine Sprachwis-
senschaft (1884-1890) hinzuweisen, deren 1. Teil 1884 erschien (Best 22003: 8). Hier werden
mehrere einschlégige Themen angeschnitten:

1. Pott (1884: 19) bezieht sich auf Leibniz, de arte combinatoria, wo ja die Frage behan-
delt wird, wie viele Worter man bilden kann, wenn ein Alphabet eines bestimmten Umfangs
zur Verfiigung steht. Dass Leibniz hiermit in einer langen Tradition steht, kommt allerdings
nicht zum Ausdruck (Best 2005a,b). In diesem Zusammenhang schneidet Pott (1884: 19f.)

2. Ein weiteres bedeutsames Thema an: Die Zahl der denkbaren Worter ist ja davon
abhingig, wie lang Worter in einer Sprache sein kénnen. Hierzu gibt Pott einen groben Uber-
blick, in dem er vor allem auf die langen Worter in mittel- und nordamerikanischen Sprachen
sowie im Gronldandischen (Potts Terminus) hinweist und einige Worter in Silben und
Buchstaben beziffert. Auch ein althochdeutsches Beispiel findet sich hier.

3. Pott relativiert Leibniz® Berechnung mit dem Hinweis, dass ja nicht jeder Buchstabe
(Laut) mit jedem anderen kombiniert werden konne und selbst in allen Sprachen der Welt
zusammen die berechnete Zahl der Woérter nicht vorkomme. Er fiihrt diese Uberlegungen mit
Hinweisen auf die Zahl der Verbalwurzeln und Formelemente im Sanskrit fort, das ,,nicht
mehr als ... 2000 Verbalwurzeln und ... hochstens 200 formale[..] Element
e [...] (Pott 1884: 20) enthalte und weist auch darauf hin, dass ja nicht jede Wurzel mit jedem
Formelement kombiniert werden konne.

4. Ein weiteres Thema, das er in diesem Zusammenhang anschneidet, ist die Frage
danach, wie viele Worter denn ein Individuum verwenden konne (Pott 1884: 21). Ohne sich
diese Zahlen zu eigen zu machen, berichtet er, dass man Angaben finden konne, die zwischen
weniger als 300 Wortern bei vielen Mitgliedern ,,der arbeitenden Klasse* (Pott 1884: 21) und
,yungefiahr 15000 Wortern® (Pott 1884: 21) in den Dramen Shakespeares schwanken.

5. Auf den Klangeindruck von Sprachen bezogen meint er: ,,Von besonderer Wichtigkeit
betreffs der Gesamtwirkung eines Sprachidioms auf das Ohr und sonst ist aber das stati-
stische Verhalten der Lautklassen und Einzellaute...” Er verweist in diesem Zusammenhang
auf Arbeiten seines Schiilers Forstemann, der als erster Untersuchungen zur Lautstatistik
durchgefiihrt habe, und auf Whitney. Man muss ergénzen: Es ging Forstemann damit vor
allem um sprachvergleichende Untersuchungen, die Riickschliisse auf die verwandtschaft-
lichen Verhéltnisse zwischen den Sprachen zulassen sollten (Best 2006).

6. Dass fiir Pott die Statistik ein wichtiges Mittel der Erkenntnis ist, wird spéter noch ein-
mal deutlich, wenn er im Zusammenhang mit Wortbildungsaffixen ,,eine statistisch
begriindete Einsicht in die M it t e 1 fordert, ,,worliber eine gegebene Sprache im ganzen o-
der einzelnen zu verfiigen hat. An sich ist es doch auch wissenswert, zu erfahren, wie sich
dieses oder jenes Idiom desfalles gegen andere im Vorteil oder Nachteil befindet™ (Pott 1884:
46).

7. Ein letztes sprachstatistisches Thema ist zu erwédhnen: die Frage nach der Zahl der
Sprachen der Erde. Im Zusammenhang mit der Frage nach der Klassifikation wird gefragt,
wie viele Sprachen es denn gebe (Pott 1884: 51f.), und er meint, man kdnne ,,vielleicht die
Zahl 1000 (Pott 1884: 68) erreichen.

Man kann also konstatieren, dass Pott etliche Themen ansprach, die fiir die Weiterent-
wicklung der Quantitativen Linguistik bedeutsam waren. Allerdings muss man mit Koerner
(1974: VII) feststellen: ,,Pott’s contribution to the study of language ... was already beginning
to be largely ignored during the 1870‘s and 1880‘s.”“ Dies gilt anscheinend in besonderem
Malle auch fiir seine sprachstatistischen Hinweise.
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Book review. Kvantitativnaja Lingvistika: Issledovanija i modeli (Klim-2005). Materialy
Vserossijskoj naucnoj konferencii (6-10 ijunja 2005 g.). Novosibirsk: Novosibirskij Gosu-
darstvennyj Pedagogiceskij Universitet. (Redakcionnaja kollegija A.A. Polikarpov, G.G.
Sil'nickij, V.V. Poddubnyj). Reviewed by Emmerich Kelih.

0.

The book under review, “Quantitative linguistics: Analyses and models (Klim 2005).
Proceedings of the All-Russian Scientific Conference of June 6-10, 2005 (hereafter Klim
2005), is an omnibus volume containing the proceedings of the conference on quantitative
linguistics held in Novosibirsk (Russia).

The conference was organized by the National Novosibirsk Pedagogical University — the
publisher of the omnibus volume — under the chairmanship of the scientific secretary of the
conference Victor V. Kromer. The lasting importance of the conference is attested to by the
fact that 45 scientists' took part in it. The volume, which appeared in 2005, provides an ideal
starting point for reviewing individual contributions.

The 370-page volume (Klim 2005) contains 35 contributions, written in Russian by 39
authors. The editors (“redakcionnaja kollegija*) were A.A. Polikarpov, G.G. Sil’nickij and
V.V. Poddubnyj. Contrary to usual practice, Klim (2005) does not — unfortunately — contain
either a preface or an introduction by the editors. This would provide at least an initial survey
of the main topics of the conference or the published papers. Also somewhat striking is that
the book is not subdivided into thematic sections. It would, of course, be possible to recognize
a thematic level-subdivision on the basis of the order of the papers (from phonosemantics
through style studies up to general theoretical questions); but in this review we shall, rather,
consider the papers as being classified into three domains: (1) quantitative text linguistics, (2)
quantitative linguistics, and (3) computational linguistics/data mining. The review of
particular analyses will be followed by (4) a general summary of the most important research
areas in Russian quantitative text and language analysis resulting from Klim (2005).

1.

The first thematically extensive division in Klim (2005) is quantitative text linguistics. The
defining factor of this systematisation is an explicit interest in individual texts (distinguishing
style and verse analysis respectively), authorship attribution, and general considerations on
“text homogeneity”.

Let us start with the domain of quantitative style analysis, which rests quite on a long-
standing tradition in quantitative research in text science. A consistent interest in the study of
sentence length and the frequency of syntactic constructions may be observed in three of the
contributions to Klim (2005).

T.V. DzZurjuk (“Sentence length as a parameter of individual author style of German
writers at the beginning of the 20™ century: based on data from F. Kafka, I. Keun, Th. Mann
and K. Tucholsky”, pp. 182-194)* reports on studies of length and frequency of punctuation in
sentences. The frequency of sentence lengths has been examined statistically in more detail by
means of the chi-square contingency test and the contingency coefficient. According to the
author, sentence lengths pooled to groups (“short”, “mean” and “long” sentences) give im-
portant information about the stylistic individuality of the writers mentioned above. The high
proportion of short sentences found in the texts motivates the examination of the hitherto
neglected text-internal heterogeneity: we may distinguish direct speech, speech insertions and
narrative text parts. Even if the examination of these text components is restricted to the state-

! The number of participants has been calculated from the conference’s homepage (http://klim.nightmail.ru/).
% The translations of individual titles were made by the reviewer. In some cases the titles have been shortened on
stylistic grounds without substantially changing the meaning.
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ment of absolute frequencies for each writer, it would clearly be possible to derive from these
facts a broader relationship between sentence length and its affiliation to a certain text
component.

Quite similar, with regard to the methods applied, is the contribution of Ju. P. Bojko
(“Selectivity of the author’s style at the sentence level”, pp. 303-315). The author is not
directly interested in sentence length, but rather in the frequency of syntactic constructions
(subject, predicative clauses, etc.) in English writers. Furthermore, in this case the ascertained
“range” of frequency of occurrence is interpreted as originating from the individuality of the
author. Because of the fulfilled syntactic segmentation of the sentence, its length should be
examined as a subsequent step.

Apart from this descriptive capturing of authorial style based on subtly distinguished units
of investigation (parts of speech, clause) and tested by means of the chi-square criterion, V. V.
Poddubnyj and O.G. Sevelev (“Comparison and cluster analysis of text features (frequency)
on the basis of the hypergeometric criterion”, pp. 205-217) address the use of the clustering
procedure in quantitative text analysis and text typology. To this end, the authors use the
sentence length in works by several Russian authors. The text size is given in the somewhat
unusual specification of megabytes (MB). The authors examine in greater detail whether the
combination of the assumed “syntactic” parameters, e.g. frequency of sentences (measured in
quite arbitrary fixed lengths of 5, 10 etc. words) or the proportion of chapters, can influence
the “effectivity” of text classification when using the clustering method. The partially
ascertained differences between individual clustering results are, however, not interpreted
further; the authors are content with the resulting classification. Hence, on this point we must
agree with the authors’ statement that further experimental examinations and a theoretical
foundation of the results are required (cf. Klim 2005: 216).

Three further articles are dedicated to the quantitative study of disputed authorship. The
well-known St Petersburg specialist in this domain, M.4. Marusenko, discusses jointly with
E.E. Mel'nikova and E.S. Rodionova (“Attribution of anonymous and pseudoanonymous
articles published in the journals ‘Vremja’ and ‘Epocha’ in 1861-1865, pp. 283-293) the
problem of certain articles of disputed authorship that have, up until now, generally been
ascribed to Dostoevsky. The quantitative criteria for the solution of this problem are the
length of simple sentences, the number of sentences without a subject, and some further
morphosyntactic considerations. With regard to the categorization of the applied properties,
Marusenko (1990) is still very helpful. The previous attribution of these articles to Dosto-
evsky is challenged on the basis of computed Euclidean distances. Instead, it is supposed that
the disputed articles could have been written by several authors.

The same problem is followed up in the article by N.V. Semjannikova (“Verification of
attribution methods with translated texts”, pp. 294-302). However, the author is less interested
in content problems than in testing the significance of different methods. She postulates the
inadequacy of (1) the Q-sum method (cf. Tweedie 2005: 393f.) for Russian, although no
empirical evidence is presented. On the other hand, (2) N.A. Morozov’s well-known method
of “authors’ invariant” (frequency of prepositions) clearly allows, in the opinion of the author,
statements about the author’s individuality to be made. This interpretation arises solely from
graphical representations and is not — as should be expected — substantiated by statistical
testing. The greatest success rate is ascribed to (3) the method of frequency of letter bigrams,
based on Khmelev’s (2000) considerations. This contribution should be considered an
approximation to the problem of finding an adequate method of attribution. The stated
intention, namely comparing translated texts by different writers, may be considered quite a
prolific perspective.

A further methodologically oriented contribution, which nevertheless can be placed in the
domain of authorship attribution, is that of 4.P. Kovalevskij (“Application of the invariance
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principle in the analysis of text homogeneity”, pp. 195-204).> The author is interested in the
problem of whether a text is homogeneous, i.e. not written by two or more authors. The
concrete motivation is the discovery of an objective criterion for identifying plagiarism, for
example in schoolwork, which do not necessarily originate from one author. The approach
taken here to this interesting problem is to some extent original. In ascertaining text
homogeneity or individual author style, the starting assumption is that the authors use the
same words with different frequency. In order to obtain an adequate basis for investigation,
the author sets up frequency lists of words for several Russian novels (by Dostoevsky,
Tolstoy, and Bulgakov). From these frequency lists, an intersection set of words occurring in
all the novels is constructed. This intersection set is called “standard language” Z and it
contains 27,000 word forms. Using a special stochastic process (Brownian motion), the author
tries to show that a sudden increase in the occurrence of frequent words of the “standard
language” in a text block (which is not clearly defined) is a break of homogeneity and signals
plagiarism. The relevance of the method is illustrated by a comparison of a literary text, its
retelling by a pupil, and a combination of these two texts. In this paper, two things seem to be
lacking. On the one hand, the reader feels the need for a discussion of the complex and multi-
layered problem of text plagiarism; on the other hand, we might ask for the linguistic reasons
for the relevance of high-frequency words in plagiarism detection. Further, it is quite
conspicuous that the rich Russian tradition of systematic compilation of frequency
dictionaries is totally ignored. These could surely serve as a starting point for this approach.
Last but not least, the law of Frumkina must be consulted as an initial step.

The contribution of O.N. Grinbaum (“Quantitative analysis of the verse: from linguistics
to ‘art-metrics’”, pp. 94-107) is concerned with quantitative verse analysis. The theoretical
interest is concentrated on rhythm, which together with meter represents an important re-
search field both in literary and linguistic domains. Grinbaum is, however, not interested in
the empirical study of rhythm, but rather in an adequate definition of this phenomenon. In this
connection, he provides a thorough survey of one hundred years of the Russian discussion of
the concept of “rhythm”. From this study, it is evident that he does not considers rhythm in
the structuralist sense as a sequence of accents, but defines it as a “harmony of relationships”.
In addition, such a conception, in sense of the Golden Mean, can be quantified. The author
follows this up intensively elsewhere (Grinbaum 2000)

A.S. Gumenjuk and A.S. Kostysin work directly in the domain of quantitative verse anal-
ysis. In their investigation (“Acoustic elements of verses and the formal procedures of their
recognition”, pp. 34-43), the authors present a new procedure of text segmentation, whose
fundamentals have been shown in detail already in Gumenyuk, Kostyshin and Simonova
(2002) and Gumenjuk et al. (2004). A text is segmented into acoustic text units called
‘consonances’ which can be set up in different length forms on the basis of neighbouring
phonemes with the aid of an algorithm.

Actual empirical examination of these acoustic text units is given in the next contribution
by A.S. Kostysin (“Investigations into a segmentation algorithm”, pp. 44-60). Here texts are
segmented by means of the algorithm mentioned above in acoustic text units of different
length, and a frequency dictionary is compiled. In this connection, the well known hypothesis
of Ju.K. Orlov concerning the validity of Zipf-Mandelbrot law for full and closed texts (Zipf
size) is applied as a criterion or test procedure. It should corroborate the correctness of the
chosen segmentation of poetic texts in its psycholinguistic relevance.

Some further articles in Klim (2005) can be classified as selected problems in quantitative
text analysis and empirical literary science. N.L. Zeljanskaja (“Philological reception of a
literary fact: experimental analysis and modelling”, pp. 61-72) presents an empirical inquiry

® A reference from this contribution could not be stated correctly, namely “Herdan, E. Calculus of legomena / E.
Herdan. — N.-Y. 1964” (cf. Klim 2005: 204).
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into the assessment of the literary and cultural-historical relevance of classical Russian
authors. To this end, she interviews test persons considered by her to be professional readers
(philologists, literature scientists). Unfortunately, it is not possible to reconstruct from this
article what is to be examined. Even if there are cursory hints to the statistical evaluation of
the questionnaires — up to now 7 persons have been interviewed — the aim and the method of
this contribution remains generally unclear.

An innovative and original contribution to experimental methods in the domain of lin-
guistics and text science goes back to K.I. Belousov (“Modelling the interplay of intratextual
spaces”, pp. 73-93): 21 test persons segmented a given text into “micro-themes” and on
lexico-semantic basis ascribed the word occurring therein to another word. The frequency of
this ascription performed by test persons serves as a starting point for a graphic representation
of the so-called semantic-intratextual relationships. In the next step, these subjective text
relationships are supplemented by further prosodic properties: the test persons must express-
ively read aloud the text they have segmented into semantic relations. The reading is record-
ed. In the opinion of the author, it is possible to set up a relationship of “semantic” and
“prosodic” contour between the semantic-lexical intratextual relations of a text and the
loudness of the declaimed part of the text. Apart from the unclear meaning of “intratextal”
semantic text relationships, one might surely question whether loudness, as a property of the
prosodic contour taken into account by the author, should not be supplemented by further
experimental phonetic factors (intonation, speech pause, etc.)

The investigation of Ju.N. Kovsova and V.A. Seleznev (“Measurement of the activity of
the supporting and the logical language functions for the ascertainment of text quality”, pp.
137-145) treats the problem of a quantifiable evaluation of the quality of mathematics text-
books. The starting point is text parts with illustrating (“supporting”) and explanative
(“logical”) functions. Somewhat strange is the quantitative determination of these text parts: it
is not the frequency or the length of the passages having this function in textbooks but their
area, measured in square centimetres. The areas yield some ratios but these are not
standardized. Their values in individual chapters are simply juxtaposed with those of other
textbooks. This method, which according to the authors should enable a statement about the
“didactic” quality of textbooks, must be critically scrutinized because it represents a very raw,
exclusively optical approximation to a very interesting problem.

A slightly different, but in any case acceptable, view of text homogeneity can be found in
V.A. Seleznév and E.V. Isaeva (“The Hurst parameter in word sequences”, pp. 146-151).
Considering the text as a time series, the sequential order of word lengths measured in terms
of letter numbers is analysed: first in full, closed Russian novels, then in texts which were
“shuttled” by means of a special algorithm. As a matter of fact, Hurst’s parameter is different
in differently “processed” texts. But also, in this case, the ascertained differences are
interpreted exclusively on the background of graphical presentations. Nevertheless, the
method raises the possibility of quantitatively scrutinizing the semantic “unity” of texts.*

Similar to this contribution is a further examination of text homogeneity by means of the
Hurst parameter and Brownian motion by N.S. Zakrevskaja (“Study of text homogeneity
using the moving average”, pp. 26-33). The author studies the sequence of word lengths,
measured in terms of syllable numbers, in two literary texts and in a “quasi-text” representing
a cumulative mixture of the two texts. In contrast to the previous article, the author is slightly
more cautious in the interpretation of her results, and understands her contribution explicitly
as a test of a method using texts as illustrations (cf. Klim 2005: 33).

* For this investigation one would expect at least a reference to the first discussion of Hurst’s parameter by
Krylov (1994: 113f) or the detailed discussion accompanied by a series of empirical investigations concerning
sentence length by Hiebic¢ek (1997: 132ff.).
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2.

Another large thematic block in Klim (2005) consists of works belonging to the “core
domain” of quantitative linguistics. Here, the characterisation of the text/author is of
secondary importance. Rather general language properties and language phenomena that are
scrutinized by means of quantitative methods become the focus of attention.

Four contributions of the “Smolenks Group” led by Prof. V.V. Silnickij belong in this
block. The starting point of this group is the use of different correlation methods for stating
the mutual relationships between phonetic, morphosyntactic and semantic features of lan-
guage. Until now, the English verb has stood especially in the focus of attention (cf. Sil’nickij
et al 1990). On the basis of the articles published in Klim (2005), some new meaningful
problems and methodological innovations can be envisioned.

In the contribution of 4.G. Sil 'nickij (“Quantitative semantic classification of “economic”
situations of modeling English verbs”, pp. 167-181) 500 English verbs (especially those
describing economic relations between subjects) are analyzed as to their syntactic-semantic
properties. On the basis of a maximal number of different criteria using correlation analysis,
verb subclasses are identified that should be put in mutual relations. A further step using
cluster analysis corroborates the result.

A classification of German verbs can be found in E.A. Iljusina und D.S. GorSenin
(“Testing the feature system of German verbs using multivariate procedures”, pp. 364-368).
Here a classification of 4892 verbs is performed using 33 properties (phonetic to semantic)
and the clustering method. Because of the shortness of the paper, and the omission of tabular
and graphical presentations of individual steps in the analysis, no direct conclusions may be
drawn for the time being.

In contrast to this, the aim of L.4. Kuz’min’s contribution (“Correlations between different
levels of adjectives in modern English”, pp. 108-121) is much more clearly evident: he is
concerned with internal mutual relations within the class of English adjectives and connects
phonetic, morphological, morphosyntactic, etymological, chronological and semantic prop-
erties, testing statistically the significance of interrelations.

The contribution by G.G. Sil 'nickij (“Correlation and discriminance analysis of languages
and language properties”, pp. 152-166) does not concern language internal correlations, but
rather a multivariate discriminance analysis of typological properties. In 78 areally and genet-
ically different languages, first all correlated features (out of 47 phonetic and grammatical
ones) are excluded. The non-correlated features are the starting point of discriminance anal-
ysis, yielding no corroboration of the known genetic classification, but five new typological
groups. All in all, this is an interesting paper which should be further discussed. It must be
remarked that correlation and discriminance analysis as well as factor analysis are merely
inductive explorative means not directly yielding theoretical results. Classification itself is a
very shaky ground, easily manipulable. It is theoretically prolific if it can be derived from a
theory. Hence its direct relevance is not evident. Nevertheless, this direction at least gives rise
to many hypotheses which can later on be founded theoretically.

Semantic structures and associated partial domains are explicitly studied in three
contributions. 4.4. Vengrenovic and V.V. Levickij (“Quantitative parameters of synonymy in
German”, pp. 228-231 ) study the noun in German quantitatively. An analysis of three
synonymy dictionaries (containing 64,076 nouns) displays among other things a significant
negative correlation between the synonyms of a lemma and the frequency of stylistic markers.
No less interesting is the discovery of a relation between the gender category of nouns and the
number of synonyms.

The contribution of L.V. Gikov and G.V. Gikova (“Adverb-verb connections in German”,
pp. 232-243) studies the frequency of word class combinations on the basis of random
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samples from prose texts by German writers. The complete sample contains 3,000 adverb-
verb connections. In this corpus, the adverbs are divided into six subclasses (temporal local,
modal, causal, conditional and consecutive) and the verbs are classified according to three
groups (state, process and activity verbs), consisting of a further 26 subcategories. In this set
of data, the authors try to ascertain whether certain adverb-verb combinations, having given
semantic-syntactic properties, are significantly frequent. The authors succeed in filtering out
about 20 very frequent combinations using the chi-square test, and give relevant information
about the strength of adverb-verb combinability.

The investigation of N.L. L’vova (“Study of phonosemantic interrelations between
consonant clusters at the beginning of words in different texts”, pp. 3-10) concerns the
question of whether consonantal bigrams at word beginnings have some relation to the
functional style of the text. A similar approach can be found in Lvova (2005). The author
shows that in English poetic, literary and journalistic texts, the frequency of some consonant
clusters possesses a functional stylistic property. This result, tested by means of the chi-square
test, should also be tested in larger samples (so far the results hold for 12 poems, 8 literary
texts and 10 press texts, where the sample size is never greater than 500 words). In that case it
could, perhaps, be corroborated that the frequency of consonant clusters at the beginning of
words is not a general language-specific phenomenon but, as a matter of fact, a genre-specific
feature. Here, perhaps, more references concerning the study of iconism might be expected.

A.A. Polikarpov dedicates his paper (“Evolutionary foundations of Menzerath’s law and
the search for the dependence of morpheme length on its positional features”, pp. 351-363) to
Menzerath’s law, which is well established in quantitative linguistics. This article (see also
Polikarpov 2006) tries to integrate Menzerath’s law into the theory of “life cycle” of words
developed by the author. While (traditionally) Menzerath’s law describes the relation between
the size of linguistic constructs and the length of their constituents, the author tries to
supplement it with a positional aspect. He concentrates on the length of suffixes and prefixes
in dependence on the distance (position) from their stem morphemes. As a matter of fact, it
can be observed that prefixes which are more distant from the stem morpheme tend to be
longer, while suffixes get smaller with increasing distance from the “centre”. So far the oinly
data at our disposal concerns Russian. In a dictionary of Russian word forms segmented
morphologically compiled by the author (50,747 items), morpheme length (measured in the
number of letters) is considered separately for prefixes, roots and suffixes. Now, if we
consider the length of prefixes in dependence on their distance from the stem (i.e. whether a
word form contains one, two or three prefixes) we see that with increasing distance the
prefixes get longer (an example from the published data: prefixes in the third position to the
left of the stem morpheme have a mean length of 2.597 letters, those in the second position
2.249 and those in the first left position 2.08 letters). On the other hand, with increasing
distance from the stem morpheme the length of suffixes decreases. This tendency is not as
markedly expressed as the dependence of prefix length on its position; a kind of length
oscillation can be observed. For the time being there are only data from the morphologically
very rich Russian, but they are interesting solely because of their quantitative ratios: in the
given corpus, word forms have maximally 3 prefixes and 7 affixes. A comparison with other
languages would show that this length tendency is a special feature of Russian or even Indo-
European languages; it is not present in strongly agglutinating languages.

In this contribution, relationships between morpheme length and word age, frequency, and
semantic class are postulated. These interesting cross-connections represent the core part of
the “life cycle” theory which will surely be discussed intensively in (quantitative) linguistics.
Above all the integration of the positional dependence of morpheme length into the “trad-
itional” Menzerath’s law could be of great interest.
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There is only one contribution in Klim (2005) to glottochronology, which is very
intensively studied in Russian linguistics, namely that by L.A. Selezneva-Eleckaja (‘“Semantic
factors of different susceptibility levels against decay of units in the glottochronological list:
using data from Indo-European languages”, pp. 322-335), in which the author tries to classify
the lexical items of the Swadesh list and their modifications according to semantic fields. The
aim of such an investigation is to ascertain whether there is a relation between the semantic
content and the degree of survival of lexical units. According to the author, this holds for
certain groups (e.g. words expressing feelings), but this can in turn be understood as a hint at
the internal non-homogeneity of the word forms in the Swadesh lists. Here we should recall
V.V. Levickij’s objection that the classification of semantic units e.g. according to the degree
of abstractness etc. is notoriously ambiguous (cf. Levickij 2005: 462). In addition to this
global problem there is another global flaw in this work: the author operates exclusively with
percentages and graphical presentations. Such a procedure in no case meets the
methodological expectation of quantitative linguistics which approaches data of this kind with
at least a statistical test.

The contribution by M.V. Usmanova (“Linguistic and psychological peculiarities of
gender: quantitative aspects”, pp. 316-321) concerns gender study. The author performs an
empirical enquiry (48 test persons) into gender-specific language customs in Russian. On the
basis of the evaluation of conversations about certain themes, she could ascertain differences
in the use of modal verbs between men and women.

The article of M.K. Timofeeva (“Measurement and modelling techniques of the natural-
ness level of systems with natural language interaction”, pp. 336-350) is of a rather theoretical
nature. The author shows the possibilities and limits of a quantitative differencing of natural
and artificial languages which, according to the author, will grow in importance in the man-
machine dialogue.

3.

The third and last block of papers in Klim (2005) address general aspects of computer-based
processing of language texts, corpus linguistics and “data mining”. Statistical evaluations are
rare here but we report on them briefly, in order to round off the depiction of Klim (2005).

Surprisingly there are only two articles in the volume that can be attributed to corpus
linguistics. While 1.V. Arzamasceva (“Statistical investigation of German terminology to the
theme ‘Fuzzy logic’ by means of the program Fuzzy-Base”, pp. 244-255) is concerned with
the establishment of a data bank (frequency dictionary) of the German lexicon in the domain
of fuzzy sets, A.I Izotov (“Quantitative aspects of the description of functional-semantic
categories of the imperative in present-day Czech”, pp. 122-136) investigates the frequencies
of Czech imperative constructions on the basis of the Czech National Corpus. The data are
contrasted with those of Russian.

V. G. Klimov (“The linguistic component of the computer based processing of data from
natural languages: problems and perspectives of information-communicative technologies in
school education”, pp. 11-25) dedicates his article rather to general problems of computation-
al linguistics than to the use of quantitative methods. The point is a basic discussion of
automatic semantic text analysis. Also the contribution by A.M. Naletov (“A computer-based
system for the analysis of natural language texts”, pp. 218-227) is oriented to basic research
and concerns the analysis of semantic networks, a theme that belongs rather to the domain of
“small worlds”.

An attempt at the automatic recognition of “similar” texts can be found in the article by
E.N. Benderskaja and S.V. Zukova (“Processing of text information by means of chaotic
neuronal networks”, pp. 271-282) who discuss some concepts of fuzzy logic. Finally, V.D.
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Gusev and N.V. Salomatina (“L-gram analysis of natural language texts and its possibilities”,
pp- 256-270) present an algorithm for the identification of steady collocations (called here L-
grams) and supply the first frequencies. Even if the results are not further evaluated statist-
ically, it is at least an important step toward quantitative analysis on the syntactic level.

4. Summary

Having reported on 31 contributions in Klim (2005), encapsulating a wide and heterogeneous
spectrum of applications of quantitative methods in the Russian linguistics and text science, it
is possible to detect some general tendencies. From the great number and wide scope of the
articles, which as far as content and methodology are concerned display a high level of
mathematical-statistical competence, we may draw the conclusion that this omnibus volume
can be considered representative’ of the present state of the art in Russia.

The individual contributions provide an excellent insight into some special domains
developed in recent years: worth mentioning are the correlation work from Smolensk, the St
Petersburg analyses of authorship attribution and verse analysis, the ideas on the “word life
cycle” and an explicit interest in quantitative investigations of semantic structures (synonymy,
polysemy, etc.). This is the profile of the Russian quantitative linguistics and text science.

On one hand this profile is a conscious continuation of the experience of Russian
quantitative linguistics. Worth mentioning is especially Ju. K. Orlov’s et al. hypothesis of
“Zipf size” which provides even today a starting point for other innovative investigations. On
the other hand, we may recognize a break in tradition. In Klim (2005) there are neither
references to the works of Ju.A. Tuldava and Ju.A. Krylov, which are still current, nor to the
group “Statistika re¢i« which dominated the field of statistical investigations in Russia for
decades.

The omission of these references may be ascribed to the dynamics or to the sense of a new
era in Russian scientific enterprise. At least from the point of view of the application of
quantitative methods, this process brings forth a series of new, partially innovative and
original approaches. Though innovation and originality is welcome in every scientific dis-
cipline, there must be an equal emphasis on the maintenance of certain “standards”. “Stan-
dards” here are meant in the sense of the “working method of quantitative linguistics” (cf.
Altmann 1972: 3ff.; Kohler 2005: 8ff.)°® which controls the course of linguistic or text-
analytical investigations using quantitative methods, and which is not prescriptive but can,
nevertheless, be considered a raw and acceptable guideline.

® Klim (2005) is surely comparable with the 1991 conference in Smolensk called “Evristi¢eskie vozmoznosti
kvantitativnych metodov issledovanija jazyka//Heuristic possibilities of quantitative methods in language
analysis (cf. Sil’nickij, Tuldava and Polikarpov 1991) and with “2-aja Mezdunarodnaja konferencija po
kvantitativnoj lingvistike//Second international conference on quantitative linguistics” (cf. Polikarpov 1994) in
Moscow, September 1994. The proceedings of these conferences contain only longer abstracts.

® In this connection we expressly refer to the recently published handbook of quantitative linguistics (cf. Kohler,
Altmann and Piotrowski 2005). This book represents not only the actual state of the arts in quantitative
linguistics concerning its theoretical and methodological bases but also a compact source of information
allowing to embed one own research in a wider framework. In other words, Klim (2005) displays a partly small
readiness to discuss and absorb work from the non-Russian area. This is a phenomenon already criticized by the
well-known Russian verse theoretician B.V. Tomasevskij who laid the central foundation stones of the statistical
and probabilistic verse analysis and discovered this feature in the Russian verse statistics in the second and third
decade of the 20" century. Especially the “domoro$¢ennaja statistika/homemade statistics” was a thorn in his
side. Tomasevskij emphasized as an alternative the »philological statistics« which should explicitly take note of
and discuss works beyond the Russian scientific area (cf. TomasSevskij 1923: 139).
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The formulation of a linguistic/text-analytical hypothesis, the operationalization of the
units to be quantified, the translation of the hypothesis in the language of statistics, and above
all the (not always easy) choice of an adequate statistical method, should as a rule precede an
interpretation. It is not our aim to evaluate the individual contributions according to this
criterion. Rather we wish to say that linguistic and text-analytic investigations claiming to
work “quantitatively” should not in general be based only on graphical presentations of
characteristics or ratios. They should, in agreement with the required intersubjectivity, follow
the above-mentioned course of work in order to present a lasting and relevant contribution.

Apart from this partially noticeable methodological weakness, this extensive volume is,
nevertheless, a successful and exciting mixture of tradition, innovation and originality. It is to
be hoped that this remains characteristic of quantitative procedures in linguistics and text
analysis in the future, not only in Russia.
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Rezension: Gabriel Altmann/Viktor Levickij/Valentina Perebyinis (Hg.): Problemy kvanty-
tatyvnoji lingvistyky: zbirnyk naukovych pracj (Probleme der Quantitativen Linguistik:
Sammelband). Cernivci: Ruta, 2005. 352 Seiten. Von Juri Kijko.

Der vorliegende Band mit internationalen Beitrdgen prisentiert die neuesten Ergebnisse der
Quantitativen Linguistik als einer wissenschaftlichen Disziplin und verfolgt das Ziel, ihren
heutigen Stand und ihre Perspektiven darzustellen. Der Sammelband besteht aus fiinf Teilen:
1. Quantitative Linguistik als eine wissenschaftliche Disziplin, 2. Zur Anwendung quanti-
tativer Methoden in der Linguistik, 3. Quantitative Untersuchungen der Sprach- und Text-
einheiten, 4. Korpuslinguistik, 5. Quantitative Gesetze, Verteilungen und Programme. Der
Band vereint 22 Betrége von Sprachwissenschaftlern aus acht Landern.

Am Anfang des ersten Teils steht als Vorwort ein Beitrag eines der Herausgeber Gabriel
Altmann (Deutschland), der seine Uberlegungen zu Mode und Wahrheit in der Wissenschaft
anstellt und fiir die Quantitative Linguistik pladiert.

Auf die Ziele und Methoden der Quantitativen Linguistik gehen Reinhard Kohler und
Gabriel Altmann (Deutschland) in ihrem Beitrag (S. 12-41) ein. Die Autoren begriinden die
Einfiilhrung von quantitativen Konzepten, Modellen und Methoden in die Linguistik sowie in
die Textwissenschaft, wie es in den betreffenden Disziplinen der Fall ist.

Im einem weiteren Beitrag (S. 42-59) von Gabriel Altmann und Peter Meyer (Deutsch-
land) setzen die Autoren Uberlegungen iiber die Quantitative Linguistik und ihre Rolle in der
Sprachwissenschaft fort. Sie sind der Meinung, dass ,.the intervention of physicists in linguis-
tics can help us to open our science for the theory of general systems*.

Ramon Ferrer i Cancho (Italien/Spanien) wendet sich (S. 60-75) der Erforschung der
Struktur des syntaktischen Netzes zu und entdeckt aufgrund der neuesten Ergebnisse mogli-
che Wege zum Verstehen der universalen Eigenschaften der menschlichen Sprache.

Karl-Heinz Best (Deutschland) stellt in seinem Beitrag (S. 76-88) fest, ,,dass die Quan-
titative Linguistik in den deutschsprachigen Léndern zur Zeit einigermallen prosperiert,
verdankt sie ganz wesentlich den vielfiltigen Anregungen der osteuropdischen Forscher und
den verbesserten Kontaktmdglichkeiten, die sich seit etwa 1990 entwickelt haben®.

Der zweite Teil des Bandes thematisiert die Erfahrungen der Wissenschaftler bei der
Anwendung der quantitativen Methoden in der Linguistik.
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Valentina Perebeynos (S. 89-99) stellt die Geschichte der sprachstatistischen Forschun-
gen in der Ukraine vor und betont, dass die Anwendung der statistischen Methoden bei lin-
guistischen Untersuchungen in der Ukraine eine lange Traditionen aufweise und zu vielen
Errungenschaften gefiihrt habe.

Nataliya Darchuk (S. 100-110) macht den Leser mit der parametrisierten Datenbank der
modernen ukrainischen Sprache aufgrund der modernen Haufigkeitsworterbiicher bekannt.

Viktor Levickij (S. 111-133) stellt Ergebnisse der quantitativen Studien vor, die am
Lehrstuhl fiir Germanische, Allgemeine und Vergleichende Sprachwissenschaft (Universitét
Tscherniwzi, Ukraine) auf der phonetischen, morphologischen, lexikalischen und syntakti-
schen Ebene durchgefiihrt worden sind. Der Autor plddiert fiir die Verbindung von quanti-
tativen und qualitativen Ansétzen in den linguistischen Untersuchungen.

Olexandr Oguy als Vertreter der Tschernowizer quantitativen Schule (S.134-148) schlief3t
sich den oben erwiihnten Uberlegungen an und erdrtert Perspektiven der Anwendung von
approximativen Methoden in den semasiologischen Studien.

Der dritte Teil des Sammelbandes ist den quantitativen Untersuchungen von Sprach- und
Texteinheiten gewidmet.

Viktor Kromer und Anatoliy Polikarpov (RuBlland) stellen eine Methode der Zusam-
menstellung eines zweidimensionalen sprachgenetischen Dendrogramms (S. 149-158) vor,
die aufgrund von 10 indogermanischen Sprachen {iberpriift worden ist.

Peter Grzybek und Emmerich Kelih (Osterreich) wenden sich der Frage nach den
Graphemhiufigkeiten im Ukrainischen (Teil 1: ohne Apostroph) zu. IThre Untersuchung (S.
149-179) gehe weit iiber das ,,einfache Zidhlen* von Buchstaben hinaus und beinhalte weit-
reichende Perspektiven fiir Empirie und Theorie.

Mykhaylo Bilynskyi (Ukraine) befasst sich (S. 180-193) mit der semantischen Néhe in der
riickldufigen Synonymie bei der deverbalen Rekategorisierung am Beispiel der englischen
Sprache. Er stellt fest, dass die aufgrund des Koeffizienten der semantischen Néihe vorge-
schlagene Methode eine Modellierung der virtuellen lexikographischen Gruppenbildung er-
moglicht.

Emilia Nemcova und Kvetoslava Serdelova (Slowakische Republik) gehen in ihrem
Beitrag der Frage der Synonymie in der slowakischen Sprache (S. 194-209) nach. Es werden
die Relationen zwischen Synonymie und anderen Eigenschaften wie Polysemie, Worthéu-
figkeit und Wortldnge untersucht. Die Ergebnisse der Studie unterstiitzen die synergetische
Theorie von R. Kohler.

Svitlana Kijko und Viktor Levickij (Ukraine) prédsentieren die Ergebnisse einer kom-
plexen Studie der verbalen Polysemie im Deutschen (S. 210-244): die Distribution der poly-
semen Verben, den Zusammenhang von Polysemie und Semantik sowie die Abhédngigkeit
zwischen Polysemie und Héufigkeit.

Sergij Kantemir / Mykola Luchak / Nadiya Lvova (Ukraine) behandeln Mdglichkeiten
der Wortfeldbildung mithilfe quantitativer Methoden (S. 245-272). Nach der kritischen Ana-
lyse der Wortfeldforschung stellen die Autoren verschiedene Feldtypen vor. M. Luchak be-
fasst sich mit dem grammatischen Feld der Kategorie Zeit in verschiedenen Stilen der heuti-
gen englischen Sprache. Sergij Kantemir behandelt das lexikalisch-semantische Feld der Far-
benbezeichnung im heutigen Deutsch. N. Lvova untersucht das phonetisch-semantische Feld
von 30 Gruppen von Anfangskonsonanten wie St-, Sp-, Br-, Fr- u.a. im heutigen Englisch.

Marina Kovtanyuk (Ukraine) vergleicht das semantische Feld der Stirke im Englischen
und Franzosischen mithilfe statistischer Methoden (S. 273-283). Dazu werden Adjektive mit
der genannten Semantik auf paradigmatischer und syntagmatischer Ebene analysiert. Die
Autorin kommt zu interessanten Schlussfolgerungen im Geiste von Humboldt.

Leonid Hikov (Ukraine) setzt sich zum Ziel (S. 284-291), den Zusammenhang zwischen
dem Gebrauch der lexikalisch-semantischen Subklassen und dem Stil des Schriftstellers mit-
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hilfe quantitativer Methoden festzustellen. Die Untersuchung wird aufgrund der Werke von
sechs deutschen Schriftstellern durchgefiihrt. Die erhaltenen Ergebnisse sind von Bedeutung
fiir die Stilostatistik.

Yuliya Boyko (Ukraine) versucht in einem weiteren Beitrag (S. 292-305), den Zusam-
menhang zwischen der Frequenz der Satzgefiige, der Anzahl der Nebensitze im Satzgefiige
und dem Autorenstil aufgrund der englischen und amerikanischen Literatur des 20. Jahrhun-
derts festzustellen. Nach den Ergebnissen der Studie hingen die Frequenz der Satzgefiige und
die Anzahl der Nebensitze im Satzgeflige vom Autorenstil ab.

Im vierten Teil des Sammelbandes werden Probleme der Korpuslinguistik, die im engen
Kontakt zur Quantitativen Linguistik steht, behandelt. Adam Pawlowski (Polen) stellt Uber-
legungen zu Perspektiven und Gefahren der Korpuslinguistik (S. 306-322) an. B.D. Jayaram
(Indien) stellt Korpora indischer Sprachen vor, die den Forschern frei zur Verfligung stehen
(S. 323-329).

Der fiinfte Teil des Sammelbandes ist den Fragen der quantitativen Gesetze, Verteilungen
und Programme gewidmet. Jan Macutek (Slowakische Republik) analysiert die Eigenschaften
der in der Linguistik oft benutzten Naranan-Balasubrahmanyan-Verteilung im Bezug auf
andere Verteilungen (S. 330-334). Fan Fengxiang (China) macht auf die Anwendung des
Computerprogramms Visual FoxPro in der Quantitativen Linguistik (S. 335-348) aufmerk-
sam, das sich als ein ergebniswirksames und universales Mittel fiir die Quantitative Linguistik
erwiesen hat.

Insgesamt vermittelt der internationale Sammelband Anregungen zu weiterer Forschung
und zeigt, dass die quantitativen Untersuchungen nach wie vor von Bedeutung sind.
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