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1. Introduction

Written texts contain punctuation which allows wsmechanically determine
units larger than the clause. Mostly such unitgesgnt some kind of gram-
matically determined sentences; other ones represeses in a poem, written in
one line. But poems may be written in such a wat gentences exceed the
boundary of the verse. In that case one can andhzepoem in two ways.
Spoken texts, e.g. telephone conversation, doana Any punctuation; one must
determine “the sentence” either authoritativelyconsidering the intonation, or
the change of the speaker in a stage play or stimee signals.

If one analyzes the text, taking into account osiyecial entities which
occur in the predetermined frame-entities, one parform a “consensus”
analysis to be specified below either for the &xia whole and in turn, one can
compare texts; or, if the sentences or versesaesitiort, one can determine
rather parts of the text, e.g. Frumkina’s secti@aestaining 100, 200,... words,
or strophes, chapters, 10 sentences, etc. buutipege of the analysis must be in
some relation to this type of segmentation. Prelarnly, there is no prescription
or a fixed way of constructing wholes/frames whighould be sequentially
analyzed.

Nevertheless, the text can always be transcrilitbéresymbolically as a
sequence of abbreviations of entities classifiesdame known way, e.g. parts of
speech — abbreviated ast, Pn, A}, Av, N, V, Pp, |, Cetc. — or as degrees of
properties of the individual entities, e.g. lengthpbtain a sequence. Now, after
having a sequence, there is a full pallet of staismethods that can help us to
state its properties. There are distances, transitequencies, positional aspects,
runs, etc. (see e.g. Zornig et al. 2015).

In the present work we study some other aspectstekt which can be
considered as a set of sequences written in sedares, i.e. a text is an array

(1.1) : : : ,

where the sequences (lineS¥gs,, S,,...) may have different lengths. We study
the distribution of the elements in tlkelumnsof (1.1), in particular the most
frequent element of a column is of great intersta certain sense we study a
text “vertically”, which is a novel approach to equigative linguistics. We may
compare and evaluate the columns and test whetber aire some positional re-
gularities. In some languages these are givendilreg syntactic rules. In poetry
they may be prescribed by the rhythm or by positi@assonances, in scientific
texts one expects a certain ductus, and in stagys pghere is a sequence of



speech acts, etc. In order to capture the posltioceurrences we extend the
concept of “consensus string”, a term that hashbreeently transferred from
computational biology to linguistics (Zornig, Altma 2016). A consensus string

IS a sequence t =(t..,t,) which is —in a sense to be concretized — as close as
possible to the strings given in (1.1). One po$sibio define t = (1,...,t) —
which we adopt in linguistic applications — is B&tt; equal to one of the most
frequent element of the j-th column of (1.1).

Definition 1: Let == {s,..., §} be a set of sequences as in (1.1). Eg} be the

largest frequency of an element in columand letN(j) denote the number of
elements in column. The latter is equal to the number of sequencemya
length at least. Then theweighted consensus strinyVCS) of the set of

sequencesis defined as the sequen%e—F(J_)J

Irrespective of the type of the sequensdsrhich may be e.g. symbolic or
numerical sequences), the WCS is always a uniqdetermined numeric
sequence

Example 1: Consider the following 4 sentences:

s'=(1,3,2, 2, 4,1),
$£=(1,4,3,3,22,2),
$=(4,1,2,3,3,3,4,2,1),
s'=(2,1,2,2,1).

Since the strings are not equally long, one camghiiem to the same lengths by
adding zeroes, yielding

s'=(1,3,2,2,4,1,0,0,0),
$£=(1,4,3,3,2,2,20,0),
$=(4,1,2,3,3,3,4,21),
s'=(2,1,2,2,1,0,0, 0, 0).

Thereby the strings have been made comparableheedamming distance or
another distance (Z6rnig, Altmann 2016, sectioms2)ow defined between any
two of these strings.

Onepossibleconsensus stringSof the above example has the form

CS=(1,1,2 3,4,1,0,0,0).

This string is in general not uniquely determinEdr a string matrix (1.1), any
string having at position j a most frequent elem&ntolumn j, is a consensus
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string. For example, in column 4 of the above exantpere exist two most
frequent elements, namely 2 and 3. Each of therntddmei the fourth element of
CS. Clearly, different consensus strings have wlffe distances to the given
(observed) sequences.

Such a stringCS = (ty,...,t,) minimizes the average distance to the given
strings (Zornig, Altmann 2016)he (uniquely definedyveighted consensus
string is

WCS= (2/4, 2/4, 3/4, 2/4, 1/4, 1/3, 1/2, 1/1, 1/1).

In the following we will confine ourselves to wetgld consensus strings.
Consider now some symbolic sequences:

Example 2:Given the five sequences

s=(a,ab,b,b, ac,d a,b,b)

§¢=(ab,d, a, a,c,d)
$=(b,a,c,c,da,cb,a,b)
s'=(d,c, b, a,b,a,c,d)
$=(acb,b b acdcb,b)

over the alphabet {a, b, c, d}. For example, thrstfcolumn contains 5
elements, where the most frequent areecurs three times. Thus F(1) = 3,
N(1) = 5. Column 4 contains 5 elements, the magjfent ones ar@and

b, occurring two times each. Thus F(4) = 2 (larde=quency) and N(4) =
5. The column 9 contains three elements and the freguent isa, oc-
curring 2 times. Thus, F(9) = 2, N(9) = 3. The WiE$erefore

(3/5, 2/5, 3/5, 2/5, 3/5, 4/5, 4/5,,3483, 3/3, 2/2)

For the purposes of the present book we do not mfledomplete strings of
(1.1). It is sufficient to have a table of the éwlling form.

Definition 2: Given the string matrix (1.1) where the elementshef strings are
chosen from the alphabet A ={a.,a}. Then the table

Columns
1 2 m
‘a f]_l f]_z e f]_m
& fica fic2 o fiem
sum N(1) N(2) N(m)
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wheref;; denotes the frequency of the elemanin the j-th column of (1.1), is
called thefrequency table of the string matrigd.1). With the notations in
Definition 1 it holds thaf(j) is the maximum value of colummandN(j) is the
sum of values in colump

In the following chapters we express the informmai@bout a set of strings
in form of its frequency table. For example, thegirency tables of the string
matrices in Examples 1 and 2 are given by

Frequency table of Example 1

Columns
1 2 3 456 7 89
1 2 2001100 1
2 1 03211110
3 011211000
4 11001010080
sum| 4 4 4 4 4 3 2 1 1

Frequency table of Example 2

Columns
1 2 3 456 7 8 91011
a |[320214002©00
b |1 13230010 3 2
c |02110140100Q(0
d |1 0101013000
sum| 5 5 5 5 5 5 5 4 3 3 2

Another way to characterize the columns is to aersi

(a) The rank-frequency distributions of the indival columns and the
parameters of the theoretical distribution.

(b) A function of the corresponding moments tHaivgs a concentration
to a certain structure. One can use also Ord'roi, etc. These indicators
compare different moments of the distribution the testing of differences be-
comes more complex.

Though the above cases are merely examples, wecorggcture three
hypotheses:

(1) Each column in the string matrix has its spedrequency distribu-
tion. The confirmation of this conjecture implidgat something like a vertical
structure of texts exists. Studying millions of &aces, we could find a dis-
tribution of sentence types viewed from the granicahperspective. Any gram-
matical analysis is merely the stating of factst the finding of background
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laws. These can be established only deductivelyohatcannot do it before one
performs a lot of indictive work in many languages.

(2) The form of the consensus string depends erstylistic homogeneity
of the text.

(3) If the sentences do not have the same letiggh, the consensus string
frequently increases, beginning at a position gpoading approximately to the
median of the text lengths, i.e. a position for @hb0% of the texts end before
reaching that position.

The properties of the WCS can be measured by waiiedicators, e.g.
using the Hurst exponent, the Minkowski sausageMindicator defined below,
etc.

The hypotheses may have various boundary conditiexceptions of the
rule) according to the level of entities, kind oéasurement, text type, spoken or
written text, age of the author, etc. The only waydefine them more exactly
must be preceded by empirical investigations bexapgo now the investigation
of this behavior of texts is not sufficiently knowof. Hiebicek 2000; Zo6rnig,
Altmann 2016).

The first hypothesis may have two forms: if theneénts of the string are
numbers or symbols, one may obtain the rank-frequeimstribution. It is con-
jectured that both types of distributions can bavee from the unified theory
(cf. Wimmer, Altmann 2005).

The second hypothesis merely says that thereriatiem in the frame
units/strings. They mostly begin with an entity ahhiis most frequent in the
given language but afterwards they begin to vatjs heed not be the case in
poetry if it follows a special meter. Our aim isfiod the kind of positional de-
pendence of the function in the consensus strimgeheral, we may conjecture
that some positions in the sentence are preferyesbime type of entities while
other ones are neglected. The WCS may be diffeaecdrding to the type of
text.

The third hypothesis is quite evident: From a giy®int the number of
zeroes increases, hence their proportion incre&seghe sake of simplicity, we
omit the zero positions.

In quantitative linguistics one strives for settimg a hypothesis and test-
ing it. The hypothesis should be set up in suchag that it is statistically test-
able. Non-testable hypotheses are dogmas that thensed in science.

Here we test whether the weighted consensus dwolloyvs a certain law
and expresses a text characteristic, a text typanguage, a development of a
person etc. Our aim is to find the laws which maydhin different forms de-
pending on the character of the considered entitigsress them mathematically
and use them for comparisons.



2. Units and Frames

The “vertical text analysis” introduced above hadaege range of possible
applications that increase with each furtep into the depth of language.The
elements of the sequences may in principle be igtigwnits of any kind. In the
present chapter we provide an overview of the raosent ones. Table 2.1 con-
tains a preliminary list of possibilities. Heregtframing entity can be either a
sentence, a verse, a strophe, a personstage play, an act in a stage play, a
chapter, Frumkina’'s sequence consisting of 50, DO0,... words, complete
text, a text part containing 10 sentences, etc. Urits of these frames can be
given by numbers or symbols. The results will diti@tomatically by choosing a
framing unit.

Table 2.1
Units and symbolization
Units/Properties Symbolization
Word length Discrete numbers
Morphological complexity of the word Continuous roens
Word frequency in text Discrete numbers
Canonical syllable types Symbols
Parts of speech Symbols
Number of topical grammatical categorie®iscrete numbers
of the word (gender, number, case,
time, mode,...)

Degree of word polysemy Discrete numbers

(from a dictionary)
Number of synonyms of a word Discrete numbers

(from a dictionary)
Number of verb valencies Discrete numbers
Sentence length Discrete numbers (in # of clauses)
Sentence complexity Discrete numbers
Phrase types Symbols
Length of topic Discrete number
Length of comment Discrete number
Psycholinguistic properties of the word Symbol (elggmatism, imagery
Canonical syllable types (in verse) Symbol
Motifs of syllable types Symbols
Rhythmic feet 0,1 or symbol (iamb, dactylus,...
Rhythmic motifs Symbols
Word length motifs Discrete numbers
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Word complexity motifs Continuous numbers
Word frequency motifs Discrete numbers
POS motifs Symbols

Motifs of grammatical categories Symbols

Motifs of polysemy Discrete numbers
Motifs of synonymy Discrete numbers
Speech acts Symbols

Motifs of speech acts Symbols

The presented possibilities are only the best knowes. The list can be con-
tinued, specified, one can show the hierarchias, M¢vertheless, it may be a
source of extensive investigations. It should beedidhat definitions of linguistic
entities are conventions. A different way of defon may lead to different re-
sults because the sets of entities are differeffiter®nt linguistic schools might
tend to different opinions with respect to the abperspectives.

Our aim is to study some of the above aspectsestdhe hypotheses with
preliminary data which could be improved or changedhe course of further
investigations.

Of course, one can analyze any texts but the foingetexts are, the more
meaningful are the results. Only sufficiently latg&t samples enable significant
statements. Our aim is to find text-specific teruiles and, if possibldp propose
a law that is valid for all texts in all languages.

We shall describe some of the aspects mentionedealsome data can be
found in the Appendix; here we show only the dgdmns, tables with results,
computations, figures, etc.

2.1. Word length

The word length is measured in terms of syllahlenbers, i.e. based on
phonetics and not on script which is not alphabetiall languages and some-
times strongly redundant (e.g. Frech or English)this way one can approach
any living language — however, the dead languageg mve problems because
their phonetics are not always known. Nevertheles® can measure word
length also in terms of morpheme numbers but onglly analytic languages one
would obtain always the length 1.

It is more appropriate to evaluate word length msp than in poetry
where there may be prescriptions concerning wandtte But poetry written in
prose or simply poetry without meter can obey by pinosaic hypotheses. The
results concerning “true” poetry may display a vepgcial behavior.

Let us consider the word length in sentences inlovaR prosaic text
“Moja Dolna zem” by E. Bachletova. The individuatisgs can be found in the
Appendix. Counting only numbers greater than zeeoaltain the results pre-
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sented in Table 2.1.1 (see Def. 2 in the introdwmti Columnj contains the
frequencies of words of lengih For example, the second column contains 38
words of length 1, 31 words of length 2, ééentences with more than 15 words
were rare, thus we consider only the first 15 colsrof the given text.

Table 2.1.1
Word length in sentence positions in the Slovak bgxE. Bachletova

Columns

11 2| 3] 4] 5| 6] 7 9 10 11 12 134 | 15

8
30 38| 22| 15 20 1% 14 1d1|/4 |6 | 7| 4 3| 6
30 | 31| 37| 34| 27 21 24 2m4|13 11|10 108 | 4

211 12] 16| 19 17 21 9 D 135 13| 9] 3] 4| 3

8| 6| 7, 6] 7/ 3 6 17T 6 4 5 1 |2 3 P

2 1 1 1 A

O?U'I-bwl\)l—‘g

]
{
31| 1] 1] -] 2] 2f 1 1
R

Z
.
1

Sum | 92| 88| 83 /5 72 62 5p 36|39 | 37| 28| 2019 | 15

WCS|.33].43]1.45/.45/.38/.34/.44/.4 | 3] .38.35/.36].5].42 4

We suppose that there is a strict control and ibguency (probability) of
lengthx is proportional to that of-1. More precisely, we assume a simple
proportionality between the neighboring classesctvizian be expressed by
the proportionality functiorg(x) = a/(b+x-1). In the numerator, there is
merely a language constamtvhich is influenced by the effort of the hear-
er,b, and the topical lengtk-1. Thus we obtain the difference equation

a

(21) P = bt x—1

FET

whose solution yields the Hyperpoisson distribution

aX
F(Lb;a)d

2.2) P, =

where;F,(1:b;a) = 1 +a/b + &/[b(b+1)] + ... denotes the hypergeometric
function andb® = b(b+1)...(b+x-1) the rising factorial. Fitting this dis-
tribution to thecolumn values in Table 2.1.1 we obtain the respits
sented in Table 2.1.2. Since we consider merelyzepa lengths, the dis-
tribution is displaced one step to the right, itebegins withx = 1. The
softwareautomatically pools classes in whiblP < 1.0, whereN denotes
the sample size.
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Table 2.1.2
Fitting the Hyperpoisson distribution to the colwsnn Table 2.1.1
(Slovak: Bachletova)

Length x Columns, computed values
1 2 3 4 5
1 29.24 | 37.50 | 21.77 | 15.14 | 19.52
2 31.99 | 30.29| 35.99| 34.31| 28.11
3 19.31| 14.12| 18.33 | 18.47 | 16.39
4 8.05 | 463 | 552 | 564 | 5.99
5 340 | 146 | 140 | 143 | 1.60
6 - - - - 0.40
a 1.3472] 1.1029| 0.7360; 0.7061| 0.9800
b 1.2315| 1.365 | 0.4452| 0.3115| 0.6805
DF 2 2 2 2 2
NG 0.34 0.89 0.84 0.17 0.75
P 0.84 0.64 0.66 0.92 0.69

Length x Columns, computed values

6 7 8 9 10
13.91| 14.37| 15.18 | 10.53| 3.84
2451 | 21.12| 19.92| 15.80| 14.17
1551 | 12.84| 11.78 | 11.48 | 12.26
598 | 492 | 6.11| 550 | 6.01
2.09 | 1.75 - 1.97 | 2.05
- - - 0.73 | 0.68
0.9871| 1.0370| 1.0765| 1.4077| 1.1295
0.5603| 0.7055| 0.8202| 0.9383| 0.3057
2 2 1 2 2
4.02 |1.82 0.89 0.65 141
0.13 | 0.40 0.35 0.72 0.49

tXYoajounrwne
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Length x Columns, computed values
11 12 13 14 15
1 4.73 | 6.7541| 3.57 | 3.04 | 5.18
2 13.64|11.4450 8.92 | 7.17 | 4.88
3 11.08 | 6.6947| 5.26 | 5.39 | 2.96
4 5.24 | 2.3665| 1.76 | 2.41 | 1.98
5 2.31 | 0.7397| 0.50 | 1.00 -
a 1.1307| 0.8933 | 0.7721] 1.1028] 1.7024
b 0.3917| 0.5272 | 0.3088| 0.4678| 1.8050
DF 2 1 1 1 1
NG 1.24 1.38 1.40 0.56 0.29
P 0.54 0.24 0.24 0.46 0.59

Further testing for the Slovak text (colun4®6) is irrelevant here because
either the values become too small or the numbdegfees of freedom be-
comes insufficient. The results show that in owecthe word lengths in
the first 15 sentence positions follow the Hypespon distribution

The data suggetitat theparameters andb are correlatedf one or-
ders the data according to increasm@ne obtains the results presented in
Table 2.1.3. Fitting the power functiop = kX, one obtainsb =
0.585&"%** with the determination coefficienfR 0.88.

Table 2.1.3
Link between parameteesandb
a b b computed
0.7061 0.3115 0.3103
0.7360 0.4452 0.3347
0.7721 0.3088 0.3653
0.8920 1.1081 0.4754
0.8933 0.5272 0.4766
0.9800 0.6805 0.5644
0.9871 0.5603 0.5719
1.0370 0.7055 0.6257
1.0765 0.8202 0.6699
1.1028 0.4678 0.7001
1.1295 0.3057 0.7313
1.1307 0.3917 0.7327
1.3472 1.2315 1.0088

10
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1.4077 0.9383 1.0930
2.5634 3.2997 3.2632
k = 0.5856; ¢ = 1.8249;R= 0.878

The result proves to be satisfactory. The wordtlemngindividual positions
in Slovak sentences follows a conjectured law. Higperpoisson distribu-
tion expresses the positional dependence of waoigthe and the zeta-func-
tion shows the very regular course of the Hypegmmsin the subsequent
columns. The dependencelmbnais shown in Figure 2.1.1.

3,5
] y=0,5856x"8249; g2

=0,8780
3,0

2,5—-
b 2,0—-
151
101

0,51

0,0 T T T T T T T T
0,5 1,0 1,5 2,0 2,5

Figure 2.1.1. The link between the parameterseHiperpoisson
distribution in the Slovak texh =f(a)

The interpretations of local extremes and the slodipee WCS may
depend on the regarded entitiest us consider some other languages. The
results for 5 Persian texts are presented in Talild to 2.1.8.

11
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Table 2.1.4
Length in Persian: Text 1
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7 1/1]1]0|1]|2 0 1
8 1(1]1]0]|1) 4 0
9 0 0
10 1 1
Sum 300 30| 30 30 30 30 30 3
WCS | .30 .30|.33|.27|.47|.23|.33|.40| .33
Column
Length/ 13 | 14 | 15| 16| 17| 18| 19
1 12 (11| 9 | 13| 10| 11| 8 8 6
2 9 7 4 7 6 2 8 2 3
3 5 2 8 6 3 2 3 6 4
4 2 5 5 1 3 5 0 3 2
5 1 2 2 1 3 1 2 2 4
6 1 1 1 1 1 0 0 0
7 2 2 1 1 0
8 1 1
Sum 30 | 30| 29| 28| 26 24 3 22 20
WCS | 0.40 .37 | .31 | .46| .38 .46 5 .36 .30

Table 2.1.6
Length in Persian: Text 3
Column
length) 1 | 2| 3| 4] 5| 6| 7| 8 D11 | 12
1 5/6|3|4(10/10| 7 |12|10| 9|9 |9
2 4 |7 1128 4]9|5|5|3|2|5)|8
3 12110 7 |13| 7|6 | 6 | 7|9 | 7|3 4
4 5/7/4(2|5]3]9|5|5|6|7)|6
5 1 3131|1113 ]4]|0
6 1 Oj1|1|1]|1 11|12
7 0 01 1 1
8 1 1
9 1
Sum | 30/ 30|(30|30|30|30|30]| 30
WCS | .40/ .33]|.40]| .43|.33|.33|.30| .40| .
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Table 2.1.7
Length in Persian: Text 4

Column

O ONOOO-H

1011 | 12

4
Jmo—m

woS ood

30 B0 30 |29

9

o~SNo-Hoo0OH

30

8

OO0 O N

I's
~

NmoanNn—do oo

30 30

4
— © M~ N

OO OO OO -

30

Somwmto-dood

3

O «N
N gN <

2

O OoOWwo N

OUOMNMNLM—AO -

30| 30] 30 3C

.27).30|.40|.33|.27| .47 .40|.30| .33|.33| .47|.31

)
2 M
NON- NN -
[o/0]
e} M
— — N )
OATO A -
A1
o MR
c ON~<M
= IR
3|3 |
e} A NO A
O
o) 01&
- oM
LM
< %%
oo~ O < :
oo |
™ ™
A mONNO N
<
= E|>
[} >
A NM T O © SW

Length| 1

ANMSLWON~N©OO® S

Sum

WCS

14



Units and Frames

Table 2.1.8
Length in Persian: Text 5
Column
Length| 1 2 3 4 5 6 7 8 9
1 5|18 | 4|11 ,11| 5 20| 5 | 15
2 4 112 5|4 | 3|9 2] 8|5
3 10| 1 |12 11| 4 | 8 | 2 | 5| 4
4 715|749 4|3|5]3
5 4 | 1| 2 112 2] 3]0
6 1 1] 0 1] 0
7 0 0] O 0| 1
8 0 1] 0 0
9 1 1 1
10 1
SUM |30 | 30| 30| 30| 30/ 29 29 28 28
WCS | .33| 40| .40 .37 .37 .31 .69 .29 .54
Column
Length 10 |11 | 12 | 13| 14
1 6 | 8 |11 | 8 | 8
2 10| 6 | 5| 7 | 3
3 9 | 8| 7| 3| 6
4 1|1 3| 2| 4] 3
5 11 2|0 1| 3
6 0 2 |10 1
7 0 1
8 1
Sum | 28 | 27| 27| 24| 24
WCS | .36| .30| .41 .33 .33

The course of the WCS of length in the five Perdetis is displayed in
Figure 2.1.2.
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WCS of Persian Word Length in Text 2
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Figure 2.1.2. The course of WCS of length in Pargexts

The fitting of the Hyperpoisson distribution to thength-frequency of
words in columns is a preliminary attempt. One rohtain good/better re-
sults using e.g. the distributions Hirata-PoissGohen-Poisson, Ferreri-

16



Units and Frames

Poisson, or Singh-Poisson, or their zero-truncgteditive) variants (Wim-
mer, Altmann 1999). But here we shall maintaintlyperpoisson distribu-
tion and introduce another one which is also adeqgioa other data. Thus
in Text 1, column 5 and 7 will be checked sepayat€he results for the
five Persian texts are presented in Tables 2.1291t4 3.

Table 2.1.9
Fitting the Hyperpoisson distribution to the fregag
of word lengths in Persian: Text 1

Column
L 1 2 3 4 6 8 9 10
1| 774 | 1053 735 | 996 | 7.31 | 6.47 | 6.75 | 7.55
2| 7.77 | 7.85 | 9.19 | 10.23| 8.77 | 7.54 | 9.45 | 8.28
3] 6.19| 522 | 705 | 6.11 | 691 | 6,57 | 7.38 | 6.58
4 | 408 | 3.13 | 390 | 3.70 | 405 | 457 | 4.00 | 4.09
5| 234 | 1.71 | 1.69 1.89 | 264 | 1.66 | 2.09
6 | 1.13 | 0.86 | 0.84 0.73 | 1.31 | 0.76 | 0.91
7 | 0.78 | 0.68 0.34 | 0.57 0.50
8 0.33
a | 3.8439/6.1717| 1.9840| 1.4285| 2.2928| 3.4421| 1.7688| 2.8703
b |3.8268|8.2814| 1.5867| 1.3906| 1.9107| 2.9504| 1.2634| 2.6150
D'2: 3 3 2 1 3 3 2 3
X“1 024 | 587 | 369 | 086 | 569 | 052 | 2.49 | 3.72
Pl 097 | 012 | 0.16 | 0.35 | 0.13 | 091 | 0.29 | 0.29
Column
L 11 12 13 14 15 16 17 18
1| 1242 | 554 | 9.18 10.83 | 8.86 8.65 8.07 6.83
2| 820 | 1058 | 8.91 7.19 8.73 6.18 6.45 5.70
3| 4.80 8.13 6.21 4.47 5.80 4.04 4.40 4.10
4 | 2.52 3.91 3.38 2.62 2.90 2.43 2.61 2.59
5 1.20 1.85 2.33 1.44 1.71 1.36 2.47 1.46
6 | 0.53 0.76 1.33 1.32
7| 0.21 0.37
8| 0.12 0.32
a | 5.1611| 1.2852| 2.4736| 9.8636 | 2.0380| 7.7751 | 4.6253| 5.1765
b | 7.8209| 0.6726| 2.5491| 14.8627| 2.0683| 10.8942| 5.7839| 6.1961
DF 2 2 2 3 2 3 2 3
X? 1.90 | 2.07 413 2.94 1.20 0.93 2.26 1.37
P 0.39/ 0.35 0.13 0.40 0.55 0.82 0.32 0.71

17



Units and Frames

Column
Length| 19 20 21 22
1 |395 [6.78 |8.71 8.71
2 |554 |6.28 |5.36 5.36
3 |520 |4.22 |3.16 3.16
4 367 |3.71 |1.79 1.79
5 |2.07 0.97 0.97
6 |0.98 1.00 1.00
0.60
a |2.8417|2.4544]13.9907 | 13.9907
b [2.0266|2.6502| 22.7138 | 22.7138
DF |3 1 2 2
X? |7.34 |280 |2.23 2.23
P |0.06 |0.09 |0.33 0.33
Table 2.1.10

Fitting the Hyperpoisson distribution to the fregag
of word lengths in Persian: Text 2

Column

Length| 1 2 3 4 6 7 9
1 859 | 491 | 760 | 559 | 358 | 6.72 | 8.98
2 6.80 | 719 | 697 | 798 | 453 | 891 | 9.98
3 516 | 7.06| 561 | 727 | 493 | 7.22 | 6.52
4 362 | 522 | 403 | 486 | 471 | 421 | 3.02
5 238 | 3.09| 262 | 257 | 400 | 294 | 150
6 1.48 | 153 | 156 | 1.12 | 3.06
7 087 | 065| 085 | 0.42 | 2.14
8 1.00 | 035 | 0.77| 0.14 | 3.04
9 0.04
10 0.01
a |11.0875|2.9817|6.7347| 2.5187| 7.7635 | 2.0807| 1.5890
b 13.8139| 2.0362| 7.3583| 1.7649| 6.1354 | 1.5682| 1.4301
DF |4 3 4 3 5 2 2
X% |2.15 1.37 |831 [3.48 |4.37 1.84 |0.53
P |0.71 0.71 |0.08 |0.32 |0.50 0.40 |0.77
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Column
Length| 10 12 13 15 16 17 18
1 3.39 | 894 | 1198 | 7.78 | 1269 | 7.61 6.69
2 9.19 8.84 8.60| 7.81 | 8.46 5.79 5.49
3 8.92 6.28 5.09| 6.05| 4.28 4.17 4.17
4 5.26 3.48 256 3.82 | 1.75 2.86 2.95
5 2.24 1.56 1.12| 2.03 | 0.83 1.89 1.95
6 1.00 0.61 0.65| 1.51 1.16 1.22
7 0.20 0.69 1.52
8 0.08 0.84
a 1.5101| 2.5165| 3.3640| 3.3892| 2.1000| 13.7847| 10.3395
b | 0.5571| 2.5444| 4.6845| 3.3743| 3.1500| 18.1121| 12.5985
DF |2 2 2 3 1 4 4
X? 101 (236 |0.17 |3.22 |1.07 |2.88 8.21
P 0.60 |0.31 |0.92 |0.36 |[0.30 |0.58 0.08
Column
Length| 19 20 21
1 7.12 7.52 5.81
2 5.20 5.50 4.54
3 3.68 3.72 3.35
4 2.53 2.35 2.35
5 1.69 1.38 1.57
6 1.09 0.77 1.00
7 0.69 0.76 0.61
8 1.00 0.77
a 22.7839 9.0919 | 13.7500
b 31.1740) 12.4276| 17.6000
DF |4 3 3
X* |4.67 |429 |[1.60
P 0.32 0.23 0.66
Table 2.1.11
Fitting the Hyperpoisson distribution to the fregag
of word lengths in Persian: Text 3
Column
L 1 2 3 4 5 6 8 9 10
1| 481 | 508|596 | 4.71 | 9.07 | 10.02| 10.77| 8.92 | 8.54
2| 767|931 | 875|943 | 756 | 9.02 | 835| 7.89 | 6.85
3| 729|811 | 749 832 | 553 | 5,92 | 540 | 5.66 | 5.06
41494 | 751 | 453 | 471 | 3.60 | 3.07 | 3.00 | 3.42 | 3.47
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5| 2.60 211|196 | 2.12 | 1.30 | 247 | 1.78| 2.22
6 | 1.12 0.80 | 0.65 | 2.11 | 0.68 1.33| 1.33
7| 041 0.26 | 0.23 1.52
8 | 0.17 0.09
a | 2.3548| 1.6594| 2.0539| 1.5779| 5.9751| 2.4259| 3.9350| 3.8119| 9.4614
b | 1.4779| 0.9049| 1.3983| 0.7890| 7.1701| 2.6955| 5.0774| 4.3129| 11.800
DF |3 1 3 2 3 2 2 3 4
X*|5.84 |1.22 |3.16 |453 [3.66 |0.00 |4.16 |6.29 |6.57
P|0.12 |0.27 |037 |0.10 [0.30 [1.00 |0.13 [0.10 |0.16
Column
Length| 11 12 15 16 17 18 19 20
1 7.85 | 7.45 9.66 929 | 585 | 544 | 536 | 6.69
2 6.82 | 8.49 7.20 8.88 | 11.12| 7.17 | 5.63 | 6.96
3 5.30 | 6.53 4.96 565 | 6.32 | 6.17 | 4.75 | 4.39
4 3.72 | 3.78 3.17 270 | 272 | 394 | 334 | 1.99
5 239 | 1.76 1.89 1.03 2.00 | 3.93 | 0.97
6 292 | 1.00 1.06 0.45 1.28
7 1.06
a 7.4223| 2.3532| 8.9238 | 1.9100| 0.8107| 2.4806| 4.2652| 1.6053
b 8.5532| 2.0631| 11.9625| 1.9993| 0.4267| 1.8832| 4.0601| 1.5432
DF |3 2 4 2 1 3 2 1
X? 6.87 |2.84 1.70 1.41 1.27 1.89 |3.13 |243
P 0.08 [0.24 |0.79 049 |0.26 (060 |0.21 |0.12
Table 2.1.12
Fitting the Hyperpoisson distribution to the fregag
of word lengths in Persian: Text 4
Column
Length| 1 2 3 4 5 6 7
1 7.66 5.67 1.94 9.60 5.03 13.48 10.92
2 1.27 8.50 9.71 6.93 8.05 7.95 7.51
3 5.85 7.51 9.83 4.83 7.58 4.37 4.87
4 4.08 4.71 5.53 3.26 5.06 2.25 2.99
5 2.52 3.60 2.99 2.12 2.61 1.94 1.74
6 1.39 1.34 1.10 0.97
7 0.70 0.82 0.39 0.51
8 0.53 0.49 0.16 0.25
9 0.28 0.23
10 0.33
a 5.2857 | 2.1507 | 1.2683 | 19.9908 | 2.2877 | 8.0533 | 11.4941
b 5.5714|1.4338 | 0.2537 | 27.6805| 1.4298 | 13.6467 | 16.7150
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DF [4 2 2 4 3 2 3
X% [1.40 |3.91 |[3.08 |2.46 1.29 |2.77 6.67
P |084 (014 (021 |0.65 0.74 |0.25 0.08
Column
Length 8 9 10 12 13 14 15
1 9.10 | 9.86 | 450 | 894 | 9.09 | 7.74 6.15
2 9.00 | 793 | 720 | 884 | 7.88 | 7.81 8.53
3 6.27 | 550 | 7.88 | 6.28 | 542 | 5.25 6.04
4 337 | 335 | 656 | 3.48 | 3.09 | 4.21 2.87
5 225 | 1.82 | 440 | 156 | 151 1.41
6 0.89 | 4.46 | 061 | 0.64
7 0.40 0.20 | 0.36
8 0.16 0.08
9 0.06
10 0.03
a 2.3516| 5.0072| 3.4633| 2.5165| 3.3395| 2.0149| 1.4462
b 2.3778| 6.2246| 2.1645| 2.5444| 3.8529| 1.9978| 1.0421
DF 2 3 2 2 1 2
X2 0.16 | 6.37 | 569 | 236 | 055 | 0.21 2.78
= 092 | 0.10 | 0.13 | 0.31 | 0.76 | 0.65 0.25
Column
Length 16 17 18 19
1 10.09 | 897 | 5.77 7.37
2 6.91 | 6.97 | 1058 | 5.05
3 3.91 | 4.07 | 5.00 3.34
4 1.88 | 2.99 | 1.35 2.13
5 0.79 0.27 1.32
6 0.43 0.04 | 0.79
7 1.00
a 3.2376 | 2.3392] 0.6361 | 18.6772
b 4.7270 | 3.0075 | 0.3469 | 27.2509
DF |2 1 1 3
X% 10.96 |0.002 |0.30 |251
P 062 [099 |059 |[0.47
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Table 2.1.13
Fitting the Hyperpoisson distribution to the fregag
of word lengths in Persian: Text 5

Column

1.5903| 1.7936| 1.6881| 3.5787| 1.0376 | 2.5188| 3.4872| 4.5532| 7.6879
0.1934 | 0.8306| 0.9378| 3.0026| 0.6225| 2.5039| 4.4707| 5.9518| 9.6154
2 2 2 3 1 2 2 2 3
0.07 442 |0.07 |0.63 |0.87 145 214 |0.57 |3.59
0.96 011 097 |0.88 |0.35 049 1034 |0.75 |0.31

L 1 3 6 8 10 11 12 13 14
1| 094,39 (497 |575 | 6.50(7.89 [9.82 |8.19 |7.37

2| 770|856 894 [6.85 | 10.83/7.93 |7.66 |6.26 | 5.89
3 |10.26/8.38 |7.79 [6.12 | 6.93|5.70 [4.88 [4.10 | 4.29
4 | 744|531 448 |438 | 2.74|3.19 |[2.63 |2.35 | 2.82
5| 3703.79 {192 261 | 0.782.29 |1.23 |1.19 | 1.72
6 | 1.40 0.66 [1.33 | 0.18 0.78 |0.55 | 1.94
7 | 0.57 0.19 |0.60 | 0.03 0.36

8 0.05 [0.24 | 0.01

9 0.01 |0.12

a

b

DF

X2

P

Again, the parametera and b are correlated byhe power relation as
shown in Figure 2.1.3.

251 parsian Text 1 1 Persian Text 2

304  y=0811ax"177. g2 = 0 9842

a0l ¥=07619x"78%; R2.= 0,939

10
10+

™ T v T T
0 5 10 15
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Persian Text 3
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20
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Figure 2.1.3. The relation betweamndb in Persian length

The distributions (columns) that could not be $ati®rily fitted by the
Hyperpoisson distribution are presented in Tablel12. and 2.1.15. We
omitted all those with a chi-square value less D&% and those in which
the parametera andb assumed extreme values. The Hyperpoisson dis-
tribution has been chosen because of its easyetability.
On empirical reasons we fitted the exceptionshgy@ohen-Poisson
distribution, in which the first two values are nifgetl. The distribution has
been shifted one step to the right because theesdlagin withx = 1 and

use the formula

e *(l+aa),
(23) P, =<ae’(1-a),
axe—a

x!

x=0
x=1

X=2,3,...
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Table 2.1.14
Persian texts: 1-displaced Cohen-Poisson
Column
Length T1 T1 T2 T2 T2 T3 T3
C5 C7 C5 C8 Cl1 C13 Cl4
1 11.02 8.22 13.17 8.36 9.98 10.21 1.77
2 8.86 4.82 6.76 5.84 452 6.91 3.46
3 6.50 8.10 6.48 8.00 7.96 7.02 7.84
4 3.61 512 2.58 471 4.60 3.29 541
5 2.43 0.77 2.08 2.94 1.57 452
6 1.31 0.18 0.73
7 0.04 0.22
8 0.01 0.05
9 0.01
10 0.003
a 1.1995|1.8967 | 1.1950(1.7651 | 1.7328 |1.4048 | 2.0703
o 0.1828 | 0.4355| 0.3771| 0.3557 | 0.5087 | 0.3091 | 0.5427
DF 1 3 1 3 2 2 2
X? 176 |725 |060 |4.19 |2.28 464 |5.48
P 0.18 0.06 0.44 0.24 0.32 0.10 0.06
Column
Length| T3 T4 T5 T5 T5
C21 | C11 C2 C4 C5
1 7.05 | 10.74 | 7.72 10.15 | 7.57
2 5.78 521 1.00 6.25 4.06
3 4.95 7.71 7.72 7.61 8.11
4 2.22 4.06 6.39 5.99 5.59
5 0.74 2.28 3.97 2.89
6 0.26 1.97 1.20
7 0.82 0.41
8 0.29 0.16
9 0.09
10 0.03
a 1.3441| 1.5791| 2.4836| 1.5335| 2.0688
o 0.2142| 0.4661| 0.8392| 0.3702| 0.4818
DF 1 2 3 1 3
X?> |261 |468 |560 |3.05 |7.26
P 0.11 0.10 0.13 0.08 0.06
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In three cases, neither the Hyperpoisson nor thiee@®oisson distributions
yielded satisfactory results. One could capturanthesing another modified
Poisson distribution, namely the Singh-Poissonngefias

l-ag+ae?, x=0
24) P =1 gaxe

, Xx=1,2,3,..
X!

and shifted one step to the right. The resultpeagsented in Table 2.1.15.

Table 2.1.15
Fitting the Singh-Poisson distribution to some Rerslata

Column
Length| T2 T3 T5 T5
Cl14 | C7 C7 Co9

10.30 | 6.30 | 18.92 | 14.88
477 | 433 | 273 | 512
568 | 6.62 | 3.03 | 4.24
452 | 6.74 | 224 | 2.35
269 | 515 | 2.08 | 0.97
1.28 | 3.15 0.32
0.75 | 2.70 0.12

2.3846| 3.0556| 2.2172| 1.6577
0.7232| 0.8604| 0.3902| 0.5788
3 4 2 2
416 |799 |0.87 |0.32
0.24 [0.09 |]0.65 |0.85

X e olNourwN R

The length inPolish data is displayed in Tables 2.1.16 to 2.1.20.

Table 2.1.16
Word length in Polish texts: Text 1
Column
Length| 1 2 3 4 5 6 7 8 9 10 11
1 5 6 | 3|4 1010 7 [ 12|10| 9 | 9
2 4 |7 (12| 8 | 4 | 9 8 | 5| 3] 2|6
3 12| 10| 7 | 13| 7 6 6 | 7 9 | 7| 3
4 5 7|4 2| 5] 3 9 | 5| 5|6 |7
5 1 3 1] 3 1 1 1 1 3] 3
6 0 0 1 1 1 1 0|11




Units and Frames

7 1 0| 1 1 1] 1
8 1 1
Sum | 30| 30/ 30 30 30 30 30 30 29 P9 |29
WCS | 4| 33 4 .43 .33 .33 .3 4 B4 3Bl
Column
Length| 12 | 13| 14| 15| 16 17 18 19 20 21
1 9 |11|/10|120| 9 | 7 | 6 | 6 | 7 | 6
2 8| 5] 2|6 |10 9| 6|5 |5 4
3 4 |11 6 | 5|4, 8|, 6| 3|78
4 6 | 1] 9| 5|4|2|6]|6|0]O0
5 o|1,2]1,0 1 13|21
6 2 1] 1 1 2
7 1
Sum | 29| 29| 29 29 28 26 26 23 21 21
WCS | 31| .38 .34 .34 .36 .35 .23 .26 33 |38
Table 2.1.17
Word length in Polish texts: Text 2
Column
Length| 1 2 3| 4 5 6 7 8 9] 10 11
1 15(14| 1710|211 11| 9 |15 12| 9 | 17
2 16 (18| 12|12 | 18| 8 | 14| 8 | 15| 14| 8
3 12| 8 | 7 (11|10 17|10 | 14| 9 |10 13
4 716|913/ 6|8 |11 6 |5 ]|7] 4
5 4 13|33 |4|3|3]|]2|1]|1
6 0 1 0|1
7 2 1|1
8 0
9 1
Sum | 50| 50| 50| 49| 49 48 47 46 45 43 43
WCS | 32| .36| .34/ 24 37y .3b .30 .33 .83 |33 /40
Column
Length| 12 | 13 | 14 | 15| 16
1 4 1 8| 5| 8| 6
2 8| 8| 4| 4|6
3 14 10|11 4 | 3
4 7|1 8| 8|11 5




Units and Frames

5 4 3 2 2 2

6 3 1 0

7 1 1

8 1

Sum 41 | 38| 32| 29| 22

WCS | .34| .26| .34 .38 .27
Table 2.1.18

Word length in Polish texts: Text 3

Column

Length| 1 2 3 4 6 7 8 9] 10 11

5
11 1212 18| 7 | 11|11 ] 9
15(13| 7 | 10| 16| 16 | 16 | 14
1711112 | 9
13| 3 |15 6 | 8 7
1 4
1

[EEY
I—‘@(.ON(.O

~No ok WN PR
-
I—‘(;O_b@OO
-
P OOWW,,>®

SUM | 50| 50| 50| 49 49 48 45 44 41 37 B5
WCS | 30| .36] .30 .37 3% .38 .36 .3

Column
Length| 13 | 14| 15| 16| 17

1 5 8 5 1 2
2 8 6 | 10| 8 7
3 7 7 6 7 7
4 0 5 2 5 4
5 9 3 2 3 1
6 1

7 1

Sum 31| 29| 25| 24| 21
WCS | 29| 28] 40 .33 .33
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Table 2.1.19
Word length in Polish texts: Text 4
Column
Length| 1 2| 3| 4| 5 6 7 8 9| 10 11 12
1 201 19|19 (16| 22| 14| 13| 10| 15| 13| 14| 19
2 11 (13| 8 | 1911|2119 | 12|14 | 12| 11| 11
3 1111|1512 |11| 8 | 13| 14| 9 | 5 | 11| 12
4 7/ 5,6 3|6 (2|1|8] 6 |116/|2
5 0] 2|1 3/ 231|001
6 1 1 11 1|43
Sum | 50| 50| 50 50 50 49 49 47 46 A5 45 |45
WCS | 40| .38 .38 .38 .44 .43 .39 .30 33 |291]| .42
Column
Length) 13 | 14| 15| 16| 17 18 19 20 21
1 9 | 8|16 8 | 8| 7| 8 |12| 8
2 121113151112 | 8 | 10| 6
3 10|11, 6 | 9| 9|10, 6 | 3 |12
4 07 3,6 |7 |4 |7 |53
5 31 3] 2|1]2]2]|5]|3]2
6 1|2 |1 1 /1|11
Sum | 45| 42| 41 39 37 36 35 34 32
WCS | .27| .26/ .39 .38 .30 .33 .23 .B5 /38
Table 2.1.20
Word length in Polish texts: Text 5
Column
Length| 1 2 3| 4| 5 6 7 8 9] 10 11
1 10 (15|15 8 |12 12| 12| 7 |14 | 9 | 12
2 21116 | 20| 16| 17| 15| 18| 19| 15| 14| 10
3 13(11| 9 |19 9 | 11| 9 | 13| 4 | 8 | 8
4 6 | 4,6 | 55| 7|62 |7|7]|4
5 2 3| 1] 1] 2 1] 2
6 1
7 1
Sum | 50| 50| 50 48 46 46 46 43 40 B9 |36
WCS | 42| 32| .40 .40 .37 .38 .39 .44 .38 |36 |33
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Units and Frames

Column
Length| 12 | 13| 14| 15| 16
1 12 | 8 4 4
2 10| 10| 11| 8
3 5 7 | 10| 8
4 4 5 2 2
5 1 1
Sum 32| 30| 27| 23| 20
WCS | .38| .33| .41 .35 .40

N 0O 00N

The Polish texts reveal the same trend as thedpPeosies. However, the
situation is here more diverse. For the sake otlgdtng we shall choose
always the most adequate model among the Hypegmoi@sP), Cohen-
Poisson (CP) and Singh-Poisson (SP) distributidssalready said above,
the choice depends on the boundary conditions whiehconjectured but
not yet known. The parameterbelongs either to the Cohen-Poisson or to
the Singh-Poisson distributions as shown in thersg@cow of the tables.
Usually, all of these distributions can be fittedisfactorily but determin-
ing adequate boundary conditions will be possillly after many langua-
ges have been analyzed. The simple Poisson onvgoBlibisson distribu-
tions could be used in many cases but we shalbpply them here. The
results of adjustment are presented in TablesRib.2.1.25.

Table 2.1.21
Fitting theoretical distribution to Polish word fgh: Text 1
Column

Length 1 2 CP 3 4 5 6 7
1 527 | 539 | 555 | 497 | 9.07 | 9.95 | 6.20
2 760 | 9.14 | 9.07 | 934 | 756 | 9.04 | 845
3 702 | 796 | 7.81| 817 | 553 | 596 | 7.76
4 477 | 751 | 456 | 465 | 3.60 | 3.08 | 5.38
5 2.59 202 | 196 | 212 | 131 | 299
6 1.14 0.72 | 0.66 | 2.11 | 0.67 | 1.39
7 0.43 0.21 | 0.24 0.83
8 0.20 0.07

a 2.5680| 1.7288| 1.8181| 1.6345| 5.9751| 2.3914| 2.8156

b 1.7789| - 1.1124(0.8701| 7.1701| 2.6310| 2.0655

a - 0.0075| - - - - -

DF 3 1 2 2 3 2 3

X2 6.24 |1.13 |259 |[4.76 |3.66 |0.003 |4.31

P 0.10 [{0.29 |0.27 [0.09 |0.30 |0.999 |0.23
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Units and Frames

Column

Rank| 8 9 10 11 12 13* 14
1 10.79 | 9.62 8.54 7.96 | 9.06 8.94 9.66
2 8.35| 7.90 6.85 7.15 | 8.29 | 10.35 7.20
3 5.40 | 5.30 5.06 5,53 | 5.79 6.20 4.96
4 3.00| 3.20 3.47 3.76 | 3.30 2.51 3.17
5 247 | 1.73 2.22 2.28 | 1.58 1.00 1.89
6 0.84 1.33 2.34 | 1.00 1.06
7 0.61 1.52 1.06
8

a 3.9350] 4.9425| 9.4614 | 5.5883| 3.0280| 1.2433 | 8.9238

b 5.0774| 6.1781| 11.7996| 6.2242| 3.3192| 1.0737 | 11.9625

a - - - - - - -

DF |2 3 4 3 2 1 4

X? 416 |6.91 |6.57 527 1291 |7.60 1.90

P 0.13 |0.07 |0.16 0.15 |0.23 |[0.006*| 0.79

In column 13, there is a frequency distribution ethcannot be fitted by any of
the simple models. As can be seen, the observecwvare bimodal, a phen-
omenon which can be observed also in several otflamns of Text 1 but could

be captured by the Hyperpoisson distribution.

Table 2.1.22a
Fitting theoretical distribution to Polish word fgh: Text 2
Column

Length 1 2 3 5 7
1 11.23| 13.60| 17.17 | 11.47 | 6.23
2 19.64 | 15.82 | 13.30| 16.01 | 15.32
3 1252 | 11.31| 8.96 | 11.90 | 13.74
4 6.61 | 584 | 534 | 6.14 | 7.53
5 343 | 285 | 239 | 4.18
6 1.38 | 1.00
7 1.00

a 1.0024| 1.8559| 5.1500| 1.6162| 1.4105

b 0.5731| 1.5953| 6.6461| 1.1573| 0.5735

DF 1 2 3 2 2

X2 198 (138 |3.14 |0.71 |4.30

P 0.16 |050 |0.37 |0.70 |0.12
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Units and Frames

Column
Rank| 8 9 10 12 13 14 16
1 12.15| 12.83 | 10.20| 3.48 | 5.76 | 455 | 4.99
2 14,12 | 13.77 | 13.69| 9.77 | 11.01| 7.93 | 6.16
3 10.44 | 9.56 | 10.39 | 11.50| 10.31| 8.09 | 5.10
4 566 | 491 | 549 | 857 | 640 | 584 | 3.18
5 363 | 2.00| 223 | 467 | 297 | 3.26 | 2.58
6 067 | 074 | 201 | 155| 149
7 0.26 | 0.26 | 1.00 0.57
8 0.26
a 2.0346| 1.9672| 1.7466| 2.0294| 1.8365| 2.4679| 2.5157
b 1.7513| 1.8327| 1.3017| 0.7231| 0.9609| 1.4175| 2.0381
DF |2 2 2 3 3 3 2
X2 466 |[0.20 |059 |1.65 |230 (437 |2.25
P 0.10 |0.90 |0.74 |0.65 |051 |0.22 |0.32
Table 2.1.22b
Fitting the Cohen-Poisson distribution to Polishravizngth: Text 2
Column
Rank| 4 6 11
1 8.01 | 8.68 | 15.68
2 14.31 | 14.67 | 10.76
3 13.16 | 12.72 | 10.08
4 8.00 | 7.30 | 4.48
5 552 | 4.63| 2.00
a 1.8247|1.7218| 1.3336
o 0.0073| 0.0070| 0.2879
DF |2 2 2
X*> |550 |5.25 |2.22
P 0.06 |0.07 |0.33
Column 15 of text 2 very “irregular” and cannot baptured by any simple
distribution
Table 2.1.23
Fitting the Hyperpoisson distribution to Polish @adength: Text 3
Column
Length| 1 2 4 5 6 7 8
1 9.61| 11.74| 16.16 | 0.67 | 9.67 | 10.34| 8.47
2 14.84| 16.00 | 14.32 | 22.44 | 16.49 | 16.04 | 13.11
3 12.74| 12.15| 9.62 | 17.15| 12.58 | 11.25| 11.22
4 757 640 | 520 | 663 | 6.19 | 5.09 | 6.64
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Units and Frames

o 01

344 | 258 | 3.71
1.79] 1.14

2.11

3.08

2.28 3.00
1.55

a 1.9323|1.7147| 2.7736
b 1.2515| 1.2578| 3.1299

X2 7.27 |5.27 |2.36
P 0.06 |0.15 |0.31

0.7822
0.0233
1

0.87
0.35

1.3813| 1.2795| 1.9150
0.8100| 0.8250| 1.2374

0.51 |1

0.78 |055 [0.78

18 |1.08

Column

Rank 9

10 11

12 14

16

7.65

10.68
9.79
6.68
3.63
2.57

~NOoO o1k WNE

7.03 5.69
13.79 | 14.02
995 | 9.82
440 | 4.00
1.84 1.46

9.56| 6.22
11.61) 8.29
7.34| 6.96
3.14| 4.26
1.01| 3.27
0.26
0.07

0.30
7.62
8.56
4.92
2.60

a 2.6689
b 1.9109
DF |3

X% |3.13

= 0.37

1.1418| 0.9777
0.5823| 0.3968

2 2

1.84 |4.92
0.40 ]0.09

2

0.74
0.69

1.3206| 2.2722
1.0881| 1.7066

2
1.29
0.53

1.1745
0.0457
1

0.49
0.48

Columns 3 and 13 cannot be fitted by the Hyperpoisfistribution. Mod-
ifications require a further parameter.

Table 2.1.24
Fitting the Hyperpoisson distribution to Polish @dength: Text 4
Column
Length| 1 2 3 4 5 6 7
1 18.94 | 1756 | 17.38 | 12.51| 19.45| 15.31 | 13.81
2 14.75 | 15.69 | 14.540 23.31| 15.20| 15.85| 17.17
3 896 | 9.68 | 9.460| 10.75| 8.87 | 10.33| 11.08
4 446 | 456 | 503 | 344 | 647 | 491| 482
5 1.88 | 250 | 2.27 1.84| 1.58
6 1.00 1.32 0.76 | 0.53
a 2.7657)1.9943| 2.9285| 0.6131| 2.3048| 1.7589| 1.3402
b 3.5520( 2.2316| 3.5015| 0.3290| 2.9487| 1.6990| 1.0779
DF 2 2 3 1 1 2 2
X? 415 |090 [7.31 [1.97 |204 |479 |3.98
P 0.13 [(0.64 |[0.06 |0.16 |0.15 |0.09 |0.14
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Units and Frames

Column

Rank| 8 9 11 12 13 14 15

6.50 | 1458 | 12.77| 17.22| 7.09| 7.05| 15.85
16.43 | 1455 | 12.08 | 15.04 | 13.48| 11.96| 11.78
13.77| 9.56 | 9.09 | 8.18 | 12.26| 10.97| 7.14
6.92 | 468 | 569 | 3.23 7.32| 6.89| 3.66
337 | 183 | 3.04| 132 | 326| 3.29| 1.62
081 | 2.33 160 1.83] 0.95

OO WNBE

a 1.2543| 1.9212| 3.6885| 1.4410| 1.7418| 1.9959| 3.2879
b 0.4964| 1.9250| 3.8992| 1.6500| 0.9156| 1.17/61| 4.4242
DF |2 2 3 2 3 3 2

X2 329 |059 386 |3.60 (232 |0.25 |0.50
P 0.19 ]0.74 028 |0.17 (051 |[0.97 |0.78

Column

Rank| 16 17 18 19 20
6.76 | 594 | 7.03 | 6.37 | 11.49
15.43| 12.70 | 11.91| 8.80 8.95
10.75| 10.41| 9.47 | 8.22 6.10
442 | 528 | 492 | 5.80 3.69
164 | 266 | 190 | 3.29 2.01
0.77 | 2.52 1.75
a 1.0031| 1.3308| 1.4981| 2.8851| 5.4283
b 0.4394| 0.6231| 0.8838| 2.0875| 6.9673
DF |2 2 2 3 3
X? 1.34 |185 |0.24 |3.14 |2.99
P 0.51 0.40 |0.89 |0.37 |0.39

OO WN B

Table 2.1.25
Fitting the Hyperpoisson distribution to Polish wadength: Text 5
Column
Length 1 2 3 5 6 7 8

6.40 | 15.50| 13.34 | 11.74| 9.59 | 11.20| 7.20
2432 | 14.71| 20.09 | 15.65| 17.26 | 17.68 | 19.69
13.90 | 10.22 | 11.37| 1092 | 11.95| 11.14 | 1141
538 | 560 | 520 | 516 | 514 | 438 | 3.70
2.53 253 | 2.08 | 1.60 1.00
0.98
0.46

~No ok, WwN B

a 0.6729| 2.5930| 0.9090| 1.4640| 1.1295| 1.0490| 0.7356
b 0.1771| 2.7329| 0.6021| 1.0980| 0.6287| 0.6649| 0.2690
DF 1 3 1 2 2 2 1
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Units and Frames

X* 261 (098 083 |055 221 |1.29 |0.35

P 0.11 (081 |0.36 |0.76 |0.33 [052 |0.55
Column
Rank 9 10 11 12 13 14 15 16

1 1269 | 7.49 | 1092 | 11.32| 569 | 2.09 | 264 | 2.40
2 13.16 | 14.28 | 11.44 | 10.14 | 11.80 | 14.24 | 10.15| 8.65
3 8.40 | 1045| 769 | 6.18 | 8.03 | 788 | 6.87 | 595
4 580 | 4/3| 381 | 285 | 448 | 279 | 255 | 3.00
5 205 | 215 | 1.50 0.80
a 1.6511| 1.1871| 1.8756| 1.9058| 1.0123| 0.6022| 0.8214| 0.8504
b 1.5861| 0.6222| 1.7897| 2.1274| 0.4879| 0.0884| 0.2136| 0.2362
DF |1 2 2 2 1 1 1 1

X2 296 |251 (032 |090 (141 |3.28 |1.38 |1.16
P 009 |028 |085 (064 |0.24 0.0/ |0.24 |0.28

Column 4 does not follow the Hyperpoisson distidmtbut it can be satis-
factorily modeled by the right truncated Poisson

X

a

X'F(R’

whereR is the truncation point anél(R) is the sum of all frequencies. The dis-
tribution must be displaced one step to the rig¥g. obtain the values

25 P, = x=0,1,..R

Length 1 2 3 4
fy 8 16 19 5
NPy 9.08 16.12 14.32 8.48

and the parameters aae= 1.7763,R = 4, DF = 1,X2 = 3.09,P = 0.08. Evid-
ently, there is some boundary condition influencithg usual course of fre-
guencies.

The WCS of word length in Polish texts is displaye&igure 2.1.4.

34



Units and Frames
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Figure 2.1.4. Polish word length WCS for the 5dext

The distributions ofurkish word lengths are presented in Tables 2.1.26 to
2.1.30
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Units and Frames

Table 2.1.26
Turkish word length: Text 1
Column
ength 1 2 3 4 5 6 7
1 12 9 10 6 11 5 8
2 26 | 24 | 16 | 14 | 11 | 13 9
3 7 8 19 | 14 8 11 12
4 3 4 4 9 10 | 11 6
5 2 3 3 0 0 4
6 1 1 1
7 1
SUM 50 | 50| 49| 46| 45 41 39
WCS 52| 48| 390 .30 .24 32 .3
Column
Length| 8 9 10| 11| 12
1 8 3 4 2 3
2 15 | 12 9 15 6
3 8 7 8 2 9
4 4 6 4 4 3
5 1 3 0 0
6 1 1
SUM |36 |31 |26 | 24| 21
WCS | 42 | 39 | 35| .62| .43
Table 2.1.27
Turkish word length: Text 2
Column
Length| 1 2 3 4 5 6 7
1 9 5 5 3 4 2 4
2 17 | 15 | 13 | 13 | 12 | 11 7
3 10 8 17 8 12 | 10 6
4 8 10 3 5 6 5 5
5 4 7 3 4 1 2 4
6 1 2 5 4 1 1 1
7 1 2 1 2 2
8 1
SUM |50 |50 | 47 | 39| 36| 31| 29
WCS | .34 | 30| .36| .33] .33] .35 .24




Units and Frames

Column
Length| 8 9 10| 11
1 4 4 3 2
2 6 6 8 3
3 5 8 6 5
4 4 0 1 6
5 5 2 1 3
6 1 2 2 0
7 1 1 0
1 1
SUM 26 | 23| 21| 20
WCS | .23 | .35 | .38] .30
Table 2.1.28
Turkish word length, Text 3
Column
Length| 1 2 3 4 5 6
1 12 8 7 9 4 7
2 12 | 10 | 18 | 13 | 19 | 12 | 12
3 10 | 17 | 10 | 11 | 11 8 12
4 13 | 10 9 13 8 14 | 10
5 2 2 3 1 2 4 3
6 1 3 2 1 2 0 0
7 1 1 1
SUM |50 |50 | 49 | 48 | 47 | 46| 45
WCS | .26 | .34 | .37 | .27| .40 .30 2
Column
Length| 8 | 9 | 10| 11| 12| 13| 14| 15
1 6|7 |6 |7|4,8]9) 4
2 151121 9|10, 8| 9|9 | 7
3 12114(15| 8 11|11 | 5 |11
4 41 3,58 | 74|54
5 312|312 |1]|2]|2
6 1 1|1
SUM |40|39|38|35|33|33|30| 28
WCS | .38 .36|.39]|.29|.33|.33|.30] .39
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Units and Frames

Table 2.1.29
Turkish word length, Text 4
Column
Length| 1 2 3 4 5 6 7
1 11 | 10 | 11 9 11 | 11 | 10
2 10 | 15 | 14 | 12 | 14 | 13 | 10
3 13 | 11 | 11 | 18 7 11 | 15
4 6 9 10 8 10 6 10
5 8 3 3 3 5 7 2
6 2 1 1 0
7 0 1
8 1
SUM |50 |50 |50 | 50 | 48| 48| 47
WCS | .26 | 0.30] .28| .36| .29 .27 .32
Column
Length| 8 | 9 | 10| 11| 12| 13 | 14| 15
1 10 8 |11| 7| 5| 5 | 4| 6
2 13{11(211|13, 5| 7 | 5|5
3 15(15(12| 8 |11| 9 | 8 | 6
4 417559 4 3|4
5 3/3|1 (55| 4 |42
6 1 1 1 |1
SUM |46|44|40|39|35| 30 | 27| 23
WCS | .33/.34|.30|.33|.31|0.30|.30|.26
Table 2.1.30
Turkish word length: Text 5
Column
Length| 1 2 3 4 5 6 7
1 12 | 13 9 6 6 8 6
2 12 | 15 | 10 | 13 8 14 | 17
3 12 | 11 | 16 | 17 | 12 9 7
4 10 8 11 9 17 | 11 | 8
5 3 2 2 2 3 1 3
6 1 1 2 3 1 1 3
7 1 1
SUM |50 |50 |50 | 50 | 48| 45| 44
WCS | .24 | 30| .32| .34| .35 .31 .39
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Units and Frames

Column

Lengthl 8 | 9 | 10|11 |12| 13| 14| 15
1 1119 (8| 7| 6| 4| 4|3
2 8|/ 5|10 7| 3|9 |7 4
3 6 16| 8 | 8 |13|10| 6 | 4
4 7|6 | 6| 7|5|5|2]|8
5 4 11122 |3|1|2]3
6 63211 2|0
7 1 1] 2 1)1
1 1

SUM |43[40|37|35|31/29|24|23

WCS | .26| .40|.27|.23| .42|.34|.29|.35

The WSC of Turkish word-lengths is presented iruFeg2.1.5.
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Units and Frames

0,45 -

0,40 -
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N

0,20

column

Figure 2.1.5. WCS of Turkish word lengths in 5 gext

The fitting of the Hyperpoisson distribution to Kigh word lengths is presented

in Tables 2.1.31t0 2.1.35

Table 2.1.31
Fitting the Hyperpoisson distribution to Turkishnaddengths: Text 1
Column

Length| 1 2 3 4 5 6
1 11.08 | 12.76 | 11.43 | 5.37 | 9.82 | 5.22
2 24.02 | 16.28 | 18.28 | 15.28 | 11.72 | 13.56
3 11.29 | 11.77 | 12.16 | 13.87| 9.39 | 12.13
4 297 | 593 | 713 | 749 | 567 | 6.55
5 0.63 | 2.30 400 | 2.75| 2.53
6 0.72 1.65 | 1.00
7 0.25

a 0.5999| 1.6678| 1.1376| 1.3330| 2.4454| 1.3633

b 0.2769| 1.3069| 0.7110| 0.4684| 2.0505| 0.5243

DF 1 2 1 2 3 2

X? 241 | 753 |569 |0.74 |6.70 |4.98

P 0.12 | 0.02 |0.02 |0.69 |0.08 |0.08

Column

Length 7 8 9 10 11 12
1 8.23 780| 2.85 | 3.98 | 157 | 2.78
2 11.04 | 14.62| 1042 | 9.56 | 11.75| 7.88
3 937 | 9.08| 9.76 | 7.46 | 750 | 6.24
4 581 | 338| 525 | 347 | 250 | 4.10
5 455 | 112| 272 | 1.15 | 0.56
6 0.37 | 0.11

a 2.3121 0.9281| 1.2600| 1.1558| 0.6978| 1.1006
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Units and Frames

b 1.
DF 2
X2 1.
= 0.

7248

20
55

0.4950
2

0.27
0.87

0.3450
2

1.17
0.56

0.4816
2

0.33
0.85

0.0930
1

6.10
0.01

0.3884
1

1.98
0.16

Three columns in Text 1, namely 2, 3 and 11 yieddyMow P-values. We could
test other distributions, but we want to postpdms until boundary conditions

are known.

Table 2.1.32
Fitting the Hyperpoisson distribution to Turkishnddengths: Text 2

Col

umn

Length

3

4

oO~NOOT A~ WN P

9.31
14.69
12.82

7.73

3.56

1.33

0.56

6.25
10.80
11.87

9.56

6.08

3.19

1.43
0.83

5.89
11.10
11.94

8.98

5.20

2.44

1.43

4.61
8.42
9.42
7.60
4.79
2.48
1.70

3.62
13.08
11.28

5.52
1.89
0.62

2.08
10.60
10.20

5.42

1.99

0.71

1.9513
1.2366

1.06
0.79

3.0171
1.7451

3.99
0.41

2.5058
1.3302
4
10.32
0.04

2.8856
1.5786
4

5.28
0.26

1.1322
0.3133

0.32
0.85

1.1864
0.2328

0.09
0.96

Column

Length

9 10

11

O~NOOT A WN B

3.90 | 3.72
6.73 | 5.58
7.12 | 5.85
543 | 4.72
3.24 | 3.09
159 | 1.70
1.00 | 1.34

417 | 3.96
5.39 | 6.20
5.11 | 5.38
3.82 | 3.22
2.36 | 1.47
1.24 | 0.77
0.92

1.62
4.25
5.28
4.29
2.59
1.24
0.50
0.24

0
0

2.7328
1.5824

A7 | 1.
93 | 0.

3.4892
2.3261

84 | 5
76 | O

3.5388
2.7347
3 2

91 | 261
12 | 0.27

1.9365
1.2350

2.3486
0.8919

1.71
0.64
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Units and Frames

Table 2.1.33
Fitting the Hyperpoisson distribution to Turkishnddengths: Text 3
Column
Length| 1 2 3 4 5 6 7
1 10.88| 692 | 7.70 | 7.89 | 3.45 5.85| 6.61
2 13.79 | 13.58 | 1499 | 13.97| 16.38 | 12.09| 13.15
3 11.68 | 13.48 | 13.46 | 12.75| 15.34 | 12.45| 12.37
4 743 | 895 | 785 | 784 | 797 | 854| 7.61
5 3.78 | 446 | 339 | 364 | 286 | 4.39| 348
6 244 | 260 | 160 | 192 | 0.79 1.81| 1.27
7 0.21 | 0.86| 0.51
a 2.5517| 2.0073| 1.6661| 1.8847| 1.1661| 2.0550| 1.7829
b 2.0125| 1.0231| 0.8557| 1.0648| 0.2455| 0.9950| 0.8958
DF 3 3 3 3 2 3 3
X2 6.46 |358 (187 |6.21 |207 |6.38 |1.29
P 0.09 |0.31 |0.60 [0.10 |0.36 |0.09 |0.73
Column
Rank| 8 9 10 11 12 13 14 15
1 5.87 | 6.53 544 | 7.12 | 3.28 | 8.04 | 885 | 0.82
2 14.67 | 1351 | 12.29| 10.17| 9.92 | 11.17| 8.75 | 10.70
3 11.60 | 10.86| 10.89| 865 | 9.99 | 8.00 | 6.28 | 9.83
4 545 | 542 | 599| 524 | 6.03 | 3.86 | 3.53 | 4.68
5 241 | 196 | 3.39| 246 | 260 | 193 | 259 | 1.96
6 0.72 1.37 | 1.18
a 1.1568| 1.3141| 1.4559| 2.1011| 1.5098| 1.4763| 2.6134| 0.9887
b 0.4627| 0.6347| 0.6439| 1.4707| 0.4989| 1.0625| 2.6424| 0.0761
DF |2 2 2 3 3 2 2 1
X2 055 |223 270 |248 (096 |201 |1.01 |0.26
P 0.76 |0.33 |0.26 (048 |0.81 |0.37 |0.60 |0.61
Table 2.1.34
Fitting the Hyperpoisson distribution to Turkishnaddengths: Text 4
Column
Length 1 2 3 4 5 6 7
1 9.60 9.70| 9.99 | 858 | 6.53 | 10.79|9.73
2 12.22 | 1455| 1494 | 16.02 | 11.14 | 12.75| 13.87
3 11.24 | 12.58| 12.61 | 13.60| 11.74| 10.78 | 11.63
4 809 | 7.64| 741 | 747 | 895 | 7.09 | 6.90
5 479 | 357| 334 | 434 | 535| 659 | 4.87
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6 4.05 1.36| 1.72 2.62
7 0.44 1.66
8 0.16
a 3.3144| 2.0402| 1.9342| 1.5561| 2.7545| 2.9673| 2.0349
b 2.6041| 1.3601| 1.2926| 0.8333| 1.6133| 2.5108| 1.4273
DF 3 3 3 2 4 2 2
X? 462 |056 |161 [291 |10.46 |0.21 5.15
P 0.20 |091 |0.66 [0.23 |0.03 |0.90 |0.08
Column
Rank| 8 9 10 11 12 13 14 15
1 9.97 742 | 11.16| 6.84| 054 | 458 | 401 | 4.49
2 14.66 | 14.07| 13.20| 11.02| 9.20 | 794 | 6.12 | 6.98
3 11.53| 12.02| 9.03 | 10.00| 11.91| 7.75 | 6.02 | 5.89
4 6.19 | 6.63| 435 | 6.32| 8.01| 526 | 438 | 3.40
5 252 | 386| 226 | 3.06| 533 | 274 | 252 | 2.24
6 1.12 1.75 1.74 | 1.94
a 1.6908| 1.5545| 1.6239| 2.0783| 1.4005| 2.2330| 2.7781| 1.8393
b 1.1493| 0.8199| 1.3729| 1.2900| 0.0818| 1.2877| 1.8219| 1.1824
DF |3 2 2 3 1 3 3 2
X2 211 |167 |214 |258 (022 |155 |261 |1.20
P 055 |043 034 |046 |064 |0.67 |0.46 |0.55
Table 2.1.35
Fitting the Hyperpoisson distribution to Turkishnaddengths: Text 5
Column
Length 1 2 3 4 5 6 7
1 10.97 | 12.38| 043| 542 | 653 | 741 | 7.21
2 14.40 | 15.71 | 18.06| 14.23 | 11.14 | 12.97 | 12.27
3 11.94 | 11.80| 18.14| 1459 | 11.74| 11.89 | 11.45
4 724 | 6.30 | 9.22| 929 | 895 | 739 | 7.37
5 346 | 261 | 3.14| 429 | 535| 347 | 361
6 200 | 1.21 1.00| 2.17 | 262 | 1.31| 2.09
7 1.66 | 0.56
a 2.2544| 1.8423| 1.0292| 1.6824| 2.7545| 1.9263| 2.0678
b 1.7185| 1.4519| 0.0245| 0.6412| 1.6133| 1.1007| 1.2151
DF 3 3 1 3 4 3 3
X? 211 |0.76 |0.61 [2.12 |10.46 |4.37 |4.31
P 055 |[0.86 |0.43 |[055 |0.03 |0.22 |0.23
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Column
Rank 8 9 10 11 12 13 14 15

1 947 | 656 | 7.82 | 6.83 | 258 | 0.75 | 441 | 242
2 892 | 1087 | 9.47 | 762 | 9.76 | 12.35| 559 | 5.02
3 761 | 10.27| 829 | 7.00 | 9.78 | 10.13| 527 | 5.79
4 594 | 6.77 | 569 | 545 | 565 | 426 | 3.95 | 4.63
5 428 | 343 | 321 | 3.69 | 2.29 151 | 246 | 2.84
6 285 | 210 | 154 | 221 | 0.95 131 1.41
7 3.93 0.98 | 1.19 1.00 | 0.89
1.00

a 9.1631| 2.1902| 3.1681| 5.1714| 1.3637| 0.8629| 3.6718| 2.6077
b 9.7341| 1.3201| 2.6174| 4.6344| 0.3612| 0.0522| 2.8965| 1.2590
DF |4 3 3 4 2 1 3 3

X2 6.54 949 (061 |238 |10.51 |0.30 |1.75 |4.08
P 0.16 |0.02 |089 |0.67 |0.01 (058 |0.63 |0.25

In 5 texts of Turkish data there are 8 columns Whdannot be fitted satisfact-
orily by the Hyperpoisson distribution. There aoé,course other, simple, very
adequate distributions but here we shall not shbemt separately because
texts/columns of that kind should be analyzed ditgfqualitatively and in each
column separately the “cause” of deviation (bougpdeonditions) should be
found.

In French there were some strongly concentrated columnsagong only
two or three types of length. Fitting a distributievith two parameters would not
yield any chi-square value because there arise degoees of freedom. Hence
we applied rather special cases of the Hyperpojssamely the Poisson distribu-
tion, obtained in the case= 1, and the geometric distribution which is aiting
case fora— «, b— o anda/b— q, i.e.

X~q—a

a‘e
Poissond.:. (2.6) P, = IR

Geometric d.: (2.7)P, = pq'

Both distributions are shifted one step to thetri@ut there is a column in Text
1 (column 13) where there are only two length @as this case one can add a
third class with frequency 0; by means of such adification” one can obtain
e.g. the Prasad distribution (cf. Wimmer, Altmar@99) below.

The results show that French is on a way towardsasyllabism, though
in script one can see several vowels in a word.

The values are presented in Tables 2.1.36 to @.amtl the fitting in
Tables 2.1.41 to 2.1.45.
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Table 2.1.36
French lengths: Text 1
Columns
Length|l |2 |3 |4 |5 |6 | 7| 8| 9| 1(
1 36 (28 |37 (31|29 |26 |28 |30 |21 |29
2 1019 |7 |10 |12 |11 |10|6 |8 |8
3 4 |3 |4 |5 |4 |8 |4 |6 101
4 2 |4 |3 |2 |1 |1 |1 |3
5 1
Sum 50| 50| 50, 50 48 47 43 43 41 41
WCS | .72| .56|.74|.62|.60|.55|.65|.70|.51|.71

Columns
Length| 11 | 12| 13| 14| 15 16 17 18 19 20
1 23 (21|29 |17 |18 |15|19 |13 |18 |11
2 8 [8 |5 |7 |5 |5 |3 |5 |2 |6
3 3 (2 5 (2 |4 |2 |4 |2 |4
4 3 |1 2 |1 |0 1 |1
5 1 |2 1
Sum 38| 34| 34/ 31 26 2b 24 23 23 21
WCS | .61|.62|.85|.55|.69|.60|.79| .56|.78| .52

Table 2.1.37
French lengths: Text 2
Columns
Length 1 | 2| 3| 4| 5| 6| 7| 8 9 10
1 3812527303226 |28|30|24]|25
2 10(15(14|14|10|17|12|10| 10| 11
3 O(8|5|5|6|5|4|6)|8]8
4 2 1] 3 1 (121,32
5 1 1 1
Sum 50| 50| 49 49 49 49 47 47 46 46
WCS | .76/ .50| .55|.61|.65|.53|.60|.64|.52| .54

Columns
Length| 11 | 12| 13| 14| 15 16 17 18 19 20
1 281252412324 24|23|15|17 |10
2 9 (9 12|11 | 7 | 5|7 (11| 7 |12
3 7110 6 | 51| 7|5 |5 | 7] 6
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4 1] 1 3| 4,1 2| 2|1]|2
5 0 1111
6 1
Sum 45| 45| 420 42 37 37 37 34 33 Bl
WCS | .62| .56|.57|.55|.65|.65|.62| .44 | .52]| .32
Table 2.1.38
French lengths: Text 3
Columns
Lengthj1 |2 |3 |4 |5 | 6| 7| 8| 9| 1
1 39/33(34|132|29(29|33|27|25|25
2 6 [10{10]10|11|15|10| 1112|111
3 115|444 ,3]4|9]|6]|5
4 411,12 |4 |1|1|1]2]2
5 111,11 10
6 1
Sum 50| 50| 50, 49 49 49 48 48 46 44
WCS | .78|.66|.68|.65|.59|.59|.69|.56|.54| .57
Columns
Length| 11 | 12| 13| 14| 15 16 17 18 19 20
1 2412512724119 |123121|24|21|20
2 8/8|8 8|6 |5|7|5|5]7
3 9/6|4 5|64 |3]2|1]1
4 o(2|1;1|3]0|1]13]2
5 2 1
Sum 43| 41| 40 38 34 33 32 32 30 BO
WCS | .56/ .61|.68|.63|.56|.70|.66|.75|.70| .67
Table 2.1.39
French lengths: Text 4
Columns
Length|1 |2 |3 |4 |5 | 6| 7| 8| 9| 1
1 3625|2829 |27 25|27 26| 24|26
2 12|18 (11|12|15|15(13|11|10| 6
3 1168|644 |5|4]|]9]|8
4 1 2110102 |0]1
5 1,101 |0]|2
6 1 1
Sum 50| 49| 49 48 47 46 46 44 44 43
WCS | .72/ .51|.57|.60|.57|.54|.59|.59|.55]| .60
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Columns
Length| 11 | 12| 13| 14| 15 16 17 18 19 20
1 23125(19(20|27|17| 16| 16| 12| 19
2 14| 9 (10|12| 510,13 8 | 9 | 4
3 6| 6| 6| 4|1|5|2|4,6]|2
4 112|265 112 1|2
5 1

3
211 0
0
1

Sum 43| 41 39 39 38 3b 33

W
o
PO
(00]
NJ
~

WCS | 53|.61|.49|.51|.71| .47| .48| .53| 43| .70

Table 2.1.40
French lengths: Text 5
Columns
Length|1 |2 |3 |4 |5 |6 | 7| 8| 9| 1(
1 4029|2526 26| 27|25|25|30]| 23
2 8 113(10|15|12| 8 |11 8 | 8 | 13
3 2 ,13(9/4|7|5|6|7|5]2
4 5/5| 5|4 |8|2|6|2]|4
5 1 1] 2 1] 1
Sum 50| 50| 50, 50 49 49 46 46 46 43
WCS | .80/ .58|.50|.52|.53|.55|.54|.54|,65|.53

Columns

Length| 11 | 12| 13| 14| 15 16 17 18 19 20

1 261 22[130(22,119(18|15|14| 15| 14

2 6 13| 4 |10/ 6 | 8| 9|9 6|5

3 4 /50|39 |3|5|4|3]|3

4 6| 1] 4] 2 212123 ]| 4

5 1] 1

Sum | 42| 41 38§ 37 34 31 31 30 28 P6
WCS | .62|.54|.79|.59|.56|.58| .48 | .47| .54 | .54
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Figure 2.1.6. WCS of French word lengths
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(P = Poisson d., PP = positive Poisson d., SP ghsHoisson d.)

Units and Frames

Table

2.1.41

Fitting the geometric distribution to French lengtta: Text 1

Column
Length 1 2P 3 4 5 6 7
1 35.96| 29.53 | 34.47 | 29.42| 29.16 | 26.25 | 28.41
2 10.10| 1555 | 10.71| 12.11| 11.45| 11.59| 9.64
3 3.94 4.92 332 | 499 | 449 | 5.12 | 3.27
4 150 | 3.49| 290 | 4.05| 1.68
p 0.7192| a=0.5268 0.6894| 0.5883| 0.6075| 0.5585| 0.6608
DF 1 1 2 2 2 2 2
X? 0.02 |1.59 1.77 |0.53 [0.08 |2.69 |0.46
P 097 |0.21 041 |0.77 |0.96 |0.26 |0.80
Column
Length| 8 9 10 11 12 13Pras 14 15
1 27.67 | 20.43| 29.11| 21.46| 20.05| 28.16 | 17.06 | 17.58
2 086 | 10.25| 8.44 | 934 | 8.23| 3.42 7.67 | 5.69
3 352 | 514 | 245 | 4.07 | 3.38| 242 345 | 1.85
4 195 | 258 | 1.00| 177 | 1.39 2.82 | 0.88
5 2.60 1.37 | 0.96
p 0.6435| 0.4984| 0.7100| 0.5646| 0.5896| a=0.415| 0.5504 | 0.6760
DF 2 3 1 3 2 1 2 1
X2 393 |7.05 |0.11 (153 |[0.79 |3.17 099 |0.12
P 0.14 |0.07 |0.74 |0.67 |0.67 |0.07 061 |0.73
Column
Length| 16 17 PP 18 19 SP 20
1 1458 | 17.44 | 12.89 17.95 11.49
2 6.08 5.30 5.67 2.29 5.20
3 2.53 1.26 2.49 1.54 4.31
4 1.06 1.95 1.23
5 0.76
p 0.5831| a=0.6079 0.5605| a = 2.0129; = 0.3187| 0.5472
DF 2 1 2 1 1
X? 1.42 |1.57 1.46 |0.22 0.16
P 049 |0.21 0.48 |0.64 0.68
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Table 2.1.42
Fitting the geometric distribution to French lengtta: Text 2
(PP = positive Poisson d.)

Column
Length 1 2 3 4 5 6 7
1 38.59 | 27.30| 28.45| 31.48 | 31.41 | 29.17 | 28.38
2 880 | 12.39| 11.93| 11.26 | 11.28 | 11.81| 11.24
3 2.01 5.63 5.00 6.26 4.05 4.78 4.45
4 0.59 2.55 3.62 2.27 3.25 1.76
2.12 1.16
p 0.7719| 0.5461| 0.5805| 0.6425| 0.6410| 0.5952| 0.6039
DF 1 3 2 1 2 2 3
X2 0.31 3.28 0.54 0.99 1.80 4.20 0.16
P 0.58 0.35 0.76 0.32 0.41 0.12 0.98
Column
Length| 8 9 10 11 12PP 13 14
1 29.66 | 23.99 | 25.40| 27.16 22.06 25.13 | 23.69
2 10.94 | 11.48 | 11.38 | 10.77 14.22 10.09 | 10.33
3 404 | 549 | 509 | 4.27 6.11 6.78 | 4.50
4 2.36 2.63 4.13 2.80 2.61 3.48
5 2.41
6
p 0.6310] 0.5216] 0.5521| 0.6035| a=1.2893 0.5983| 0.5642
DF 2 3 2 2 2 1 2
X? 1.82 |221 |2.78 |3.22 |5.78 0.50 |0.18
P 0.40 0.53 0.25 0.20 0.06 0.48 0.91
Column

Length| 15 16 17 18 19 20
22.00| 21.62| 22.14| 17.31] 16.89 | 14.21
892 | 899 | 889 | 850 | 825| 7.70
362 | 3.73| 357 | 417 | 4.03| 417
147 | 266 | 240 | 2.05| 197 | 2.26
0.59 198 | 1.88 | 2.67
0.41
p 0.5945| 0.5844| 0.5984| 0.5090| 0.5117| 0.4584
DF 2 2 2 3 3 3

X2 509 |592 |1.07 [1.69 |3.27 |553
P 0.08 |0.05 |058 |0.64 |0.35 |0.14

OO WN -
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In order to fit column 1 in Text 3 we have choslea Prasad distribution
which is a mixture of the 1-displaced geometridribsition and the beta distribu-
tion with parameters (2,a). It appears that this/ wh expressing boundary
conditions is a legitimate mathematical approaate of the parameters is not
constant. From the linguistic point of view, it cba found only after many texts
and languages have been studied. The Prasad diigtnihas only one parameter
and is defined as

2.8) P, = 2a(a+1)

= , X=1,2,3,..
(a+x-1)(a+ X)(at+ x+1)

The parametep of the geometric distribution is considered itseWariable dis-
tributed according to beta distribution (cf. WimmAaltmann 1999)

Table 2.1.43
Fitting the geometric distribution to French lengtta: Text 3
(Pd = Prasad d.)

Column
Length 1Pd 2 3 4 5 6 7
1 38.16 32.28 | 33.30| 30.81 | 27.60 | 30.87 | 32.99
2 6.54 11.44 | 11.12 | 11.44 | 12.05| 11.42 | 10.32
3 2.29 405 | 3.72| 425| 526 | 423 | 3.23
4 3.01 144 | 124 | 158 | 230 | 156 | 1.47
5 0.79 | 062 | 093 | 1.78 | 0.92
p a =0.6206 0.6456| 0.6660| 0.6288| 0.5633| 0.6300| 0.6872
DF 2 2 2 2 3 2 2
X? 1.12 044 |0.16 |0.34 [207 |168 |0.34
P 0.57 0.80 |092 |0.84 |[056 |043 |0.84
Column
Length 8 9 10 11 12 13 14
1 26.76 | 26.01 | 25.48 | 22.29 | 24.19 | 26.67 | 23.68
2 11.84 | 11.30 | 10.73| 10.74| 992 | 8.89 | 8.92
3 524 | 491 | 452 | 517 | 407 | 296 | 3.36
4 416 | 214 | 190 | 249 | 283 | 1.48 | 2.03
5 164 | 080 | 2.32
6 0.58
p 0.5576| 0.5654| 0.5790| 0.5183| 0.5899| 0.6667| 0.6231
DF 2 3 3 3 2 2 2
X? 516 |058 |0.18 [6.20 |156 |0.61 |1.42
P 0.08 |0.90 (098 |0.10 |0.46 |0.74 |0.49

51



Units and Frames

Column
Length| 15 16 17 18 19 20
1 17.95| 21.59 | 20.99 | 23.12 20.35 20.35
2 847 | 7.46 | 7.22 | 6.42 6.55 6.55
3 400 | 258 | 248 | 1.78 2.11 2.11
4 358 | 0.89| 1.30| 0.68 1.00 1.00
5 0.47
p 0.5279| 0.6543| 0.6560| 0.7225| 0.6782 0.6782
DF 2 2 2 1 1 1
X? 1.88 [1.78 |0.18 |0.46 |0.64 0.64
P 039 |041 |091 |050 |0.42 0.42
Table 2.1.44
Fitting the geometric distribution to French leng#ta: Text 4
Column
Length 1 2 3 4 5 6 7
1 37.13 | 28.47 | 27.96 | 29.65 | 29.42 | 27.32 | 28.55
2 956 | 11.93| 12.01 | 11.33| 11.00| 11.09 | 10.83
3 246 | 860 | 516 | 433 | 412 | 450 | 4.11
4 0.85 388 | 268 | 154 | 183 | 1.56
092 | 125 | 0.59
0.36
p 0.7426| 0.5810| 0.5706| 0.6177| 0.6259| 0.5940| 0.6206
DF 1 1 2 2 2 3 2
X? 1.18 (430 |256 |1.75 |252 |2.06 |[1.62
P 0.28 |0.04 028 |042 |0.28 |0.56 |0.44
Column
Length| 8 9 10 11 12 13 14
1 26.25| 23.56 | 23.21 | 25.19 | 24.79 | 19.75| 21.69
2 10.59 | 10.94 | 10.68| 1043 | 9.80 | 9.75 | 9.63
3 427 | 508 | 492 | 7.38| 383 | 481 | 4.27
4 1.72 | 236 | 2.26 254 | 237 | 1.90
5 1.17 | 110 | 1.93 231 | 1.52
6 0.95
p 0.5965| 0.5355| 0.5398| 0.5857| 0.6045| 0.5064| 0.5560
DF 3 3 3 1 2 3 3
X? 0.10 |6.00 |503 |1.67 |216 |0.43 |0091
P 099 (0.11 [0.17 |0.20 |0.34 |0.93 |0.82
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Column
Length| 15 16 17 18 19 20
1 26.70 | 18.42 | 18.55| 16.73 | 13.85| 18.00
2 794 | 900| 812 | 7.40| 7.00| 6.00
3 236 | 439 | 356 | 3.27| 354 | 2.00
4 1.00 | 214 | 156 | 260 | 361 | 1.00
5 1.05| 1.21
6 0.51
7 0.49
p 0.7026| 0.5117| 0.5622| 0.5575| 0.4948| 0.6667
DF 1 3 3 2 2 1
X2 3.16 |1.18 |420 |0.38 |4.42 |1.06
P 0.08 |0.76 |0.24 |0.83 |0.11 [0.30
Table 2.1.45
Fitting the geometric distribution to French lengtta: Text 5
Column
Length| 1 2 3 4 5 6SP
1 40.02 | 28.35 | 24.28 | 27.02 | 26.44 25.75
2 7.99 | 12.28 | 12.49 | 12.42 | 12.17 7.73
3 199 | 531 | 6.42| 571 | 561 7.37
4 4.06 | 330 | 485 | 4.78 4.69
5 3.50 3.45
p 0.8004| 0.5671| 0.4857| 0.5405| 0.5395| a=1.90670=0.5572
DF 1 2 3 2 2 2
X? 0.0001|1.28 |4.21 |1.09 |0.49 |4.92
P 0.99 |053 |024 |058 |0.78 |0.09
Column
Length| 7 8 9 10 11 12 13 14
1 24.93 | 22.98 | 28.34 | 23.05| 22.02 | 24.10 | 27.58 | 22.67
2 11.42 | 11.50| 10.88 | 10.69 | 10.48| 993 | 7.56 | 8.78
3 523 | 576 | 418 | 496 | 498 | 4.09 | 2.07 | 3.40
4 240 | 577 | 160 | 230| 452 | 287 | 078 | 2.15
5 2.03 1.00 | 1.99
p 0.5419| 0.4995| 0.6161| 0.5360| 0.5242| 0.5878| 0.7258| 0.6128
DF 3 2 2 3 2 2 1 2
X2 0.19 |152 |1.08 |4.01 |[3.31 |255 |235 |0.25
P 0.98 |0.47 |058 |0.26 [0.19 |0.28 |0.13 |0.88
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Column

Length| 15 16 17 18 19 20
1 17.32 | 18.34 | 16.41| 15.36 | 14.10 | 12.69
2 850 | 749 | 7.72| 750 | 7.00 | 6.50
3 8.18| 3.06 | 364 | 3.66| 3.47 | 3.33
4

5

211 | 323 | 178 | 1.72 | 3.49

1.70 | 1.70
p 0.5095| 0.5916| 0.5293| 0.5121| 0.5036| 0.4880
DF 1 2 2 3 3 2
X? 098 |0.05 |131 |0.77 |150 |0.59
P 032 |098 [052 |0.86 |0.68 |0.75

We want to venture the conjecture that the wongjtle frequencies inside
of a column of (1.1) follow the Hyperpoisson distriion but boundary cond-
itions may lead to simpler models. Further, we maggume that some of the
functions of the distributions are correlated wilie WCS. However, in order to
test this it would be necessary to compute all kmaaracteristics of the in-
dividual distributions, e.g. moments, their funosg entropy, repeat rate, Gini's
coefficient, etc.

2.2. Polysemy

Polysemy of a word can be stated on the basisabibdaries, some of
which are accessible via the Internet. The sequeoesponding to a sentence,
containing the number of meanings, can easily begased.

The text used here has been extracted from Pejsianalistic texts,
mainly from Hamshahri Newspapétl

Here, by polysemy we mean the number of differeeammngs of a word.
For counting these numbers for Persian words, waemge of the version 4.1 of
the Moeen Dictionary of Persian, the most recensiga available as software.
In the tables below, it can be seen that there edssts a vertical structure but
now the problem is slightly different. If a wordlbegs to more than one part-of-
speech, it may have a special meaning given bycdmeext, but the dictionary
lists all possible meanings that it can have. it tase one may obtain distribu-
tions with two or more local maxima (cf. columnsid 5 in Table 3.5.1), and
one may apply a generalized, modified or mixedridistion consisting of two
components. The situation is here more complex. 3Nall try to confine
ourselves to the Poisson family, using the mosgad® special case for fitting.
The causes for the boundary conditions, i.e. exaeptfrom the regularity, can-
not be found but if one performs the analysis oksal texts in various text types
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and languages, one will be able to predict the aaegof a special distribution.
Here we shall use the following distributions:

X & 5 b
aa’e +(1-a) b‘e
X! X

Mixed Poisson d.P(X) = , X=0,1,2,..

which should be displaced one step to the rightt, an

l-a+ae™®, x=1
Singh-Poisson d.P(X) =< ga*te®

_—, X=2,3,...

(x-1)!

which is already given in displaced form. Of coursier distributions might be
adjusted but preliminarily we shall use only theowad mentioned ones. The
results of fitting are presented in Table 2.2.2ctdumn 1 the pooling criterion
for theoretical classes for the chi-square testbyvdse. the smallest classes have

been pooled until the sum 5 was reached), in &@krotlasses no pooling was
necessary, i.e. the original classes have not tiemmged.

Table 2.2.1
Polysemy in Persian text
Poly- Column
semy, 1 (2| 3| 4| 5| 6| 7| 8 9 10 11
1 | 2724|2723 |16|33|28|20|19|26| 22
2 5113|1111/ 6 | 7|9 | 8| 8| 6|12
3 1 (5|5, 5,8|3|2|]9]|7]|4]5
4 4 |2 | 3|5 |72 |2 |7|6]|3]|4
5 |10/ 3|2 |4 (103 |42 2 |2]| 4
6 1(1/1,91|0]1]1|]0]3]0
7 1/1/1/,1]0|]0|2(2|3|1|0
8 0|0 o|0]2]0]0]212|0}|O0
9 11 1|2 11430
10 0 0
11 0 1
12 1
SUM| 50| 50| 50| 500 50 50 50 50 50 48 48
WCS| .54| .48 | .54| .46| .32| .66|.56| .40| .38 | .54 .46
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Poly- Column
semy| 12 | 13| 14| 15 16 7 18 19 20 21 2
1 1618 20|16| 1713|1314 |16 |11 |7
2 1112, 8 | 8 | 4| 7| 6|6 |4 |4 |6

3 10(101 3|98 9|6 |5 (4 |3 |5
4 3|5(7]2|2|0]2]|3 (2 |4 |1

5 3|11(5]1|2|6|2|1 (2 |2 |2

6 2/0,0(1]0|2(1]0 |0 0

7 1112130210 |1 0

8 0|0 o|0|0]0O0]|0 |O 0
9 2|0 112|212 |1 2
10 1 0

11 0

12 0

13 0

14 0

15 0

16 1

SUM |48 | 48| 45 40 38 38 33 31 30 24 2
WCS| .33|.38|.44| .40| .45| .34 | .39| .45| .53| .46 .30

2

3

For example, in column 1 of Table 2.2.1 there atev@rds with one meaning, 5
words with two meanings, 1 word with three meanieigs

Table 2.2.2

Fitting the mixed Poisson and the Singh-Poissotmildigions to Persian vertical
polysemy distributions (SIPO = Singh-Poisson, MixP®lixed Poisson)

Poly- Column

semy 1 2 3 4 5 6 7 8
SIPO | MixPO | MixPO | MixPO | SIPO | MixPO | MixPO | SIPO

1 26.98 | 25.13 | 26.91 | 21.28 | 15.29 | 34.45| 29.39 | 8.99

2 291 | 1196 | 11.10| 991 | 6.01 | 7.06 8.52 | 8.10

3 480 | 4.15 | 4.83 575 | 861 | 252 2.39 | 9.20

4 5.28 | 2.56 3.21 587 | 822 | 218 2.06 | 6.97

5 436 | 2.20 2.07 566 | 589 | 1.71 2.21 | 3.96

6 288 | 1.71 1.10 | 4.47 | 3.37 1.09 1.98 | 1.80

7 158 | 1.12 0.77 296 | 161 | 0.58 1.49 | 0.68

8 0.75 | 0.63 1.67 | 0.66 | 0.42 0.95 | 0.22

9 0.47 | 0.53 142 | 0.34 0.54 | 0.08

10 0.27

11 0.12

12 0.08

a 3.2999 3.9439 2.6830 3.9642 2.8653 3.1850 4.4233721
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b - 0.4462| 0.3291| 0.3731 - 0.1700| 0.2712 -
a 0.4781| 0.2214| 0.2785| 0.4896| 0.7362| 0.1929| 0.2325| 0.6914
DF 1 4 2 5 4 2 4 3
X2 3.62 1.06 0.03 864 | 494 | 1.14 2.27 1.56
P 0.06 | 0.90 | 0.98 0.12 | 0.29 | 0.57 0.69 | 0.67
Poly- Column
semy 9 10 11 12 13 14 15 16
MixPO | MixPO | MixPO | MixPO | SIPO | SIPO | MixPO | SIPO
1 15,51 | 26.09 | 21.75 | 14.65 | 17.99 | 19.15 | 13.72 | 19.15
2 12.04 | 6.77 | 12.22 | 1411 | 12.15| 6.29 | 13.25| 3.93
3 5.60 2.72 5.23 759 | 972 | 747 | 643 | 511
4 3.30 2.95 3.28 386 | 5.18 | 592 | 218 | 443
5 3.10 | 3.05 2.41 257 | 207 | 352 | 074 | 2.88
6 3.06 2.56 1.57 1.98| 0.66 | 1.67 | 0.47 1.50
7 2.65 1.79 0.87 142 | 018 | 098 | 051 | 0.65
8 1.97 1.07 0.41 0.90 | 0.04 0.57 | 0.24
9 2.75 1.00 0.17 0.93| 0.01 0.56 | 0.11
10 0.06 0.002 0.49
11 0.03 0.39
12 0.28
13 0.18
14 0.11
15 0.06
16 0.06
a 5.2279| 4.1978| 3.3271| 4.4647| 1.5996| 2.3766| 7.9061| 2.6009
b 0.7494| 0.2235| 0.5017| 0.9324 - - 0.9652 -
a 0.3475| 0.3266| 0.2674| 0.2315| 0.7835| 0.6333| 0.0999| 0.5359
DF 5 4 3 4 2 3 4 3
X2 9.20 1.89 2.99 198 | 002 | 416 | 4.03 | 598
P 0.10 0.76 0.39 0.74 | 099 | 0.24 | 0.40 | 0.11
Poly- Column
semy 17 18 19 20 21 22
SIPO | MixPO | SIPO | SIPO | SIPO | MixPO
1 13.20 | 11.08 | 17.09 | 14.67 | 10.83 | 7.18
2 464 | 810 | 405 | 417 | 382 | 7.44
3 6.39 | 384 | 427 | 461 | 4.04 | 3.96
4 587 | 246 | 3.00| 340 | 285 | 161
5 404 | 221 159 | 1.88 | 246 | 0.77
6 2.23 1.93 | 0.67 | 0.83 0.56
7 1.02 1.45 | 0.24 | 0.31 0.48
8 040 | 094 | 0.07 | 0.10 0.38
9 0.20 1.00 | 0.02 | 0.04 0.62
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a 2.7548| 4.5374| 2.1108| 2.2128| 2.1146| 5.6691
b - 0.6899 - - - 1.0287
a 0.6969| 0.3378| 0.5104| 0.5737| 0.6241| 0.1273
DF 4 4 2 3 2 2
X? 985 | 2.71 1.90 | 1.21 | 0.83 1.31
P 004 | 061 | 043 | 0.75 | 0.66 | 0.52

The WCS of Persian polysemy is displayed in Figugel

0,6—< ] ) .\. ]
g os VA \ /\. A
\ \/\./\ / \
o ./ ./

T
10 15
column

5 20 25

Figure 2.2.1. WCS of polysemy in Persian texts

2.3. Frequency strings

The given text is analyzed for word frequenciesim@iwo variants: either one
considers lemmas or all forms of a word. Then eactd/lemma in the text will
be substituted by its frequency. The frequency lmariaken either from a fre-
guency dictionary of the language or from the giteett. One obtains a sequence
of numbers. Each sentence is then a string of ensegvhich can be further
evaluated. It is advisable to consider rather lesyrbacause a strongly synthetic
language could display very low frequencies if nienber of forms is very large.

There are still other problems which may be solaedhoc before one
begins to count, e.g. the status of compoundsfallgvelocity, full personal or
geographic names, compounds likee United States of Americatc. Problems
of this kind must be solved according to commonbtcepted lexicological
conventions.

This aspect is not in agreement with Skinner’s hliypsis because fre-
guent words are mostly synsemantics, auxiliaries, Bence their distances are
usually rather short. As to autosemantics, oneesgrect many short distances
and a decreasing number of longer distances — reeagent with the Skinner
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hypothesisReplacing the words by frequencies, one obtaingiagswith high
variations whose underlying laws must be carefsiibidied.

A third possibility may be tested in the followimgay: Replace all synse-
mantics by a zero and consider only autosemantitteagiven place and evalu-
ate the frequencies and the weighted consensungsiri this new matrix.

Here we shall present explicitly the positioningfiquencies in the Ger-
man poenDer Erlkdnig by J.W.v. Goethe. The basic data are presentéiein
Appendix.

First we consider the rank-frequency distributionsthe individual co-
lumns. The basic data are displayed in Table 2Th#.columns 8 and 9 contain
only small numbers not appropriate for testing, amétlbe omitted. The results
of fitting the Zipf-distribution are presented imfdle 2.3.2.

Table 2.3.1
Rank-frequency distribution iDer Erlkdnigby J.W.v. Goethe
Column
Rank 1 2 3 4 5 6 7
1 8 8 8 11 13 10 8
2 8 8 8 6 5 5 6
3 5 5 5 4 4 3 2
4 4 4 4 4 3 3 1
5 2 3 2 3 3 3 1
6 2 2 2 2 1 2 1
7 2 2 1 1 1 2
8 1 1 1 1 1
9 1 1 1
Sum 32 32 32 32 32 30 29
Table 2.3.2
Fitting the zeta distribution to the data in Tabla.1
Column
Rank 1 2 3 4 5 6 7

1 994 | 9.60 | 10.39| 11.31| 12.72| 9.75 | 8.95
2 569 | 592 | 555 | 585 | 577 | 520 | 3.83
3 411 | 446 | 384 | 398 | 363 | 3.60 | 2.33
4 326 | 365 | 29 | 3.02| 261 | 2.78 | 1.64
5 272 | 313 | 242 | 245 | 2.03 | 227 | 125
6 235 | 275 | 205| 206 | 165 | 192 | 1.00
7 208 | 247 1./8 | 1.7/8 | 136 | 1.67

8 1.86 158 | 156 | 1.18 | 1.48

9 1.42 1.04 | 1.33

a

0.8047 0.6972| 0.9051| 0.9510| 1.1416| 0.9063| 1.2244
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R |8 7 9
DF |5 4 6
X% 1233 [1.39 |3.10
P [0.80 |0.85 |0.80

9 9 6
6 6 2
1.06 |0.68 |1.65
96 (098 10.99 044

O~ 0100

Though we have to do here with a poem, the fittsngxcellent.
The WCS is given as

WCS = [8/32, 8/32, 8/32, 11/32, 13/32, 10/32, 83Q9] =
=[0.25, 0.25, 0.25, 0.34, 0.41, 0.31, 0.27, .07

and presented in Figure 2.3.1. The text yields aotimseries of frequencies that
could be described by a continuous function.

0,5 Goethe, Der Erlkdnig

e
/ \‘\.

WCS

0,21

0,1

0,0 — 1 rr T 1 r T T T d ’ y
0 1 2 3 4 5 6 7 8 9
column
Figure 2.3.1. WCS for frequency positioning in Biikg.

2.4. Parts of speech

The symbolization of parts of speech may be perfoiraccording to authorit-
ative grammars. A word can belong simultaneouslditterent classes, and in
that case one must decide whettiee bookis Article+N/V, or simply N as a
whole, because there is also the combinatmrbook where one has either
Prep+N/V or simply V. One may, of course, adherthtofunction of the word in
the phrase or sentence and obtain Article + N,Rneg + V. In many languages
there are similar problems, e.g. in German, mangctides are at the same time
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adverbs, and one can distinguish them only in émesice; all verbs in infinitive
are at the same time nouns, detachable prefixesbh@eyme adverbs, etc. Here
we shall perform the analysis according to the fioncin sentence. One must be
aware of the fact that the old Latin classificatisnnot always sufficient, one
should rather adhere to modern grammatrs.

For German we analyzed “Der Erlkonig”, a poem by.JGoethe, and
obtained verse-wise the results presented in Tablé.

Table 2.4.1
Parts of speech in verse-position in Erlkdnig

Column/position
POS| 1| 2| 3| 4|, 5| 6] 7/ 8 9
N | 2|14 7| 8| 6| 7| 4| 3| 2
V | 41105 7| 3| 8] 2| -| -
P |19/ 1|12|5| 5| 3| 8| 3] -
Pr | 2] -| 3] 1| 3] 3 - -
At | 2| 1| 3| 4| 3| 1] 1| -
cC (2| -| 1] -| 5] 1] 1| -
A |-16]-]3] 3| 1] 3] -| -
Av | 1| -]1] 3| 2| 5| 1] 3] 2
Part| -| -| -| 1| -| 1] -] 2|
Sum|32|32[32|3232|32/20|11|4

As is usual with rank-frequency distributions — th@y possible way with qua-
litative variables — we obtain the reordering irblEa2.4.2

Table 2.4.2
POS rank-frequency of sequences in verse-positi&nlkonig

Column/position
Rankl 1 2 3 4 5 6 7 8
1| 19 14 12 8 6 8 8 3
2| 4 10 7 7 5 7 4 3
3] 2 6 5 5 5 5 3 3
4| 2 1 3 4 3 3 2 2
5/ 2 1 3 3 3 3 1
6| 2 1 3 3 1 1
7] 1 1 1 3 1 1
8 1 2 1
9 1
Sum| 32 32 32 32 32 32 20 11
WCS| .59 A4 .38 .25 19 25 A4Q 28
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The "higher” positions (columns) contain very shmimbers of elements
hence fitting would not be efficient. Since we hawelo with classes, we apply
the simple right truncated zeta (Zipf) distributiaecording to the formula

—a

_ X _
2.9 P, = F(R)' x=12,3,..R

R
whereF(R) = Zi‘a is the normalizing constant. For more extensivia dae
i=1
can apply the Zipf-Mandelbrot distribution. Theuks of fitting are displayed in
Table 2.4.3.

Table 2.4.3
Fitting the zeta distribution to rank-frequenciésvord classes in German
Column
Rank| 1 2 3 4 5 6 7 8

3 2 4 5 6 4 3 1
197 (441 |1.28 |213 |1.32 |2.26 |0.27 |0.17
058 |0.11 |0.86 |0.83 |0.97 |0.69 [0.98 |0.68

1 |17.00| 15.21|12.72| 9.32 | 6.69 | 9.38 | 8.23 | 3.15
2 6.01 | 690| 6.18 | 559 | 4.69| 530 | 3.87 | 2.79
3 | 327 | 434 | 406 | 415 | 3.81| 3.80 | 249 | 2.60
4 | 213 | 313 | 301 | 336 | 3.28| 3.00 | 1.82 | 2.47
5 152 | 242 | 238 | 2.85 | 2.93| 2.49 | 1.43

6 1.16 197 | 249 | 267 | 2.14 | 1.17

7 | 0.92 168 | 222 | 247 | 1.89 | 0.99

8 201 | 2.30

9 2.17

a [1.49981.140/1.04010.73690.5129 0.82361.08750.1750
R |7 5 7 8 9 7 7 4

DF

X2

P

As can be seen, the rank-frequency distributionth@fcolumns follow the usual
Zipf-distribution.
As weighted consensus string, we obtain

WCS(German) = (19/32, 14/32, 12/32, 8/32, 6/320/8/30, 3/11, 2/4).
= (0.594, 0.438, 0.375, 0.23809, 0.27, 0.4, 0.273, 0.5)

which begins, as expected, with rather greateresaWhich diminish, and finally
increase again.

62



Units and Frames

061 o Goethe, Der Erlkénig
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Figure 2.4.1, WCS for thErlkonig

The smoother the weighted consensus string, the im@mogeneous is the text,
i.e. the more similar is the sentence/verse stractu

In Chinese, the different kinds of words are liste the Chinese Lexical
Analysis System developed by ICTCLAS (InstituteGdmputing Technology,
Chinese Academy of Sciences), which is the samermsyfor word segmentation
in LCMC (second version) (Xiao 2012:164-166). Oran ©btain the analysis
according to the Table 2.4.4.

Table 2.4.4
ICTCLAS Annotation System

POS Abr. Meaning

Noun n Noun

nr | person’s name

ns | name of place

nt | name of organization

nz | other proper noun

nl | fixed expression serving as noun
ng | monosyllabic morpheme as noun

Verb Y, Verb
vd [ auxiliary verb
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vn | verb serving as noun
vshi | Be structure
vyou | have/there be structure
vf | tendency verb
vX | dummy verb
vi | intransitive verb
vl | fixed expression serving as verb
vg | monosyllabic morpheme as verb

Adjective a
ad | adjective serving as verb
an | adjective serving as noun
ag | monosyllabic morpheme as adjecfive
al | fixed expression serving as adjective

Adverb d Adverb
dg | monosyllabic morpheme as adverb
Differentiating Word b differentiating word

bl | monosyllabic morpheme as
differentiating word

Conjunction C Conjunction
CC | juxtaposition conjunction
Preposition p Preposition

pba | preposition ba
pbei | preposition bei

Time Expression t time expression
tg | monosyllabic morpheme as time
expression
Location Word S location word
Direction Word f direction word
Non-defined letters or characters x non-defined letters or characters
Onomatopoeia 0 Onomatopoeia
Pronoun r Pronoun

rr | personal pronoun

rz | indicative pronoun

rzt | time pronoun

rzs | location pronoun

rzv | predicate pronoun

ry | question pronoun

ryt | time question pronoun

rys | location question pronoun
ryv | predicate question pronoun
rg | monosyllabic morpheme as pronoyn

Auxiliary u Auxiliary
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uzhe | Aspect
ule | perfect; past tense
uGuo | present past tense
udel| of /'s
ude2 | to turn adjectives into adverbs
ude3 | degree modifier
usuo | indicating possessive relationship
udeng| etc.
uyy | Like
udh | Postponed
uls | interms of

UJ

uzhi | of/’'s
ulian | Even
Number m Number

mq | number classifier
mg | monosyllabic morpheme as number

Classifier q Classifier
gv | verbal classifier
gt | temporal classifier

Prefix h Prefix
Suffix k | Suffix
Modal Particle y modal particle
State or condition word z State or condition word
Interjection e Interjection

The number of classes is too large for our purpokeace we reduce their
number in the following categories:

Adj = Adjective

Av = Adverb

B = Differentiating word, e.gwomen doctois "women/b doctor/n"; there is no
concept of compound in Chinese, "women/b doctonti"be regarded as
two independent words. In most Chinese studidierdntiating word will
be regarded as adjective.

C = Conjunction

K = Suffix.

N = Noun

Num = Numeral

P = Preposition [rather Pp]

Q = Classifier. Classifier is common in ChinesemedAfrican and Austronesian
languages, etc. and represents a measuremerafuhie noun following
it.
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R = Pronoun (rather Pn)

S = Location word, like f£/p 241h/s” (In local areas

T = Time expression

U = Auxiliaries.include: uzhe(aspect), ule(perfect; past tensejof@esent
past tense), udel(of /’s), ude2(to turn adjectiirg® adverbs), ude3
(degree modifier),usuo (indicating possessivetimlahips), udeng(etc.),
uyy(like), udh(Dehua/postponed), uls(in terms aighi(Zhi/of), ulian
(Lian/ even)

V = Verb

Y = modal particle

c = Interjection

f = Direction word

h = Prefix

o = Onomatopoeia

X = non-defined letters or characters

z = condition or state of affairs, likg&JE/z J1/m 4-/q (shortyears)”

The strings of five Chinese journalistic texts presented in the Appendix. The
rank-frequencies of POS and the fittings by thétriguncated zeta distribution
are displayed in Tables 2.4.5 and 2.4.6

Table 2.4.5
Rank-frequencies of POS in the Chinese Text 1
Rank| 1 2 3 4 5 6 7| 8 9 10
1 12 20 12 14 13 11 | 18| 12| 10 16
2 6 5 7 11 12 9 (10|10| 8 9
3 6 4 6 4 3 6 313 7 3
4 6 4 5 3 2 5 2 | 2 2 2
5 4 3 5 3 2 2 2 | 2 2 1
6 3 2 3 2 2 2 1|2 2 1
7 2 2 2 1 2 2 1] 2 2 1
8 2 1 1 1 1 2 1)1 1 1
9 1 1 1 1 1 2 1] 1 1 1
10 1 1 1|1 1 1
11 1 1 1 1 1
12 1 1 1
13 1 1
14 1
Sum | 42 42 42 42 42 41 40 40 38 37
WCS| .2857| .4762| .2857| .3333| .3095| .2683| .45| .30| .2632| .4324
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Rank| 11 12 13 14 15| 16 1y 18 18 20
1 13 12 13 10 9 7111110 9 | 6
2 8 9 7 6 5 5164 5 |4
3 4 7 4 6 3 3133|513
4 3 2 3 2 3 312 (2] 2 |3
5 2 1 2 2 2 212|113
6 2 1 1 2 1 2|11 1|2
7 1 1 1 1 1 1 111 |1
8 1 1 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1
10 1 1 1 1
11 1 1
Sum| 37 35 34 31 28| 26 25 25 24 P4

WCS | .3514| .3429| .3824| .3226| .3214| .28 | .44| .40| .375| .25

Table 2.4.6
Fitting the zeta distribution to rank-frequenciesolumns of the Chinese Text 1
Column
R 1 2 3 4 5 6 7
1 (12.18 | 18.37 | 12.53|16.34 | 15.38 |12.68 |19.01
2 7.05 | 7.63 7.12 | 7.22 | 6.91 | 7.02 7.11
3 | 513 | 456 5.11 | 4.48 | 4.32 | 4.96 4.00
4 | 409 | 3.16 | 404 | 3.19 | 3.10 | 3.88 2.66
5 | 3.43 | 2.38 3.37 | 245 | 240 | 3.21 1.94
6 2.97 | 1.89 290 | 1.98 | 1.94 | 2.75 1.50
7 2.63 | 1.56 256 | 1.65 | 1.63 | 241 1.20
8 2.37 | 131 229 | 141 | 140 | 2.15 1.00
9 2.16 | 1.13 2.08 | 1.22 | 1.22 | 1.94 0.84
10 1.09 | 1.07 0.73
11 0.97 | 0.96
12 0.87
13 0.80
a |0.7875| 1.2688| 0.8165| 1.1786| 1.1548| 0.8540 | 1.4177
R |9 9 9 11 13 9 10
DF | 6 6 6 7 8 6 5
X?1213 |1.72 |262 |292 |5.29 |2.06 1.94
P 1091 /094 |0.86 |0.89 |0.73 |0.91 0.86
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Column
R 8 9 10 11 12 13 14 15
1 [13.49 |12.22 |16.54 |14,07 | 14,14 | 13,72 | 11,00 | 9,24
2 6.34 | 6.12 | 6.47 | 6,33 | 6,32 | 599 | 548 | 4,63
3 408 | 408 | 3.74 | 3,97 | 3,94 | 3,69 | 3,65 | 3,09
4 298 | 3.06 | 253 | 2,85 | 2,82 | 2,62 | 2,73 | 2,32
5 234 | 245 | 187 | 2,21 | 2,18 | 2,01 | 2,18 | 1,86
6 192 | 204 | 146 | 1,79 | 1,76 | 1,61 | 1,82 | 1,55
7 162 | 1.75 | 1.19 | 150 | 1,47 | 1,34 | 156 | 1,33
8 140 | 153 | 099 | 1,28 | 126 | 1,14 | 1,36 | 1,16
9 1.23 | 136 | 0.84 | 1,12 | 1,10 | 0,99 | 1,21 | 1,03
10 | 1.10 | 1.23 | 0.73 | 0,99 0,88 0,93
11 | 0.99 | 1.12 | 0.64 | 0,90 0,85
12 | 0.90 | 1.02
13 | 0.83
14 | 0.76
a |1.0883]0.9980|1.3541|1,1513| 1,1621| 1,1945| 1,0041| 0,9964
R (14 12 11 11 9 10 9 11
DF |9 9 6 7 6 6 6 7
X? 1330 [389 |214 |082 |525 |0,64 |2,22 |0,58
P (095 |092 |091 |0,997 |0,51 |0,996 [0,90 |0,999
Column
R 16 17 18 19 20
1 7.66 11.47 9.76 9.53 6.33
2 4.27 5.06 4.34 4.64 3.91
3 3.03 3.14 2.70 3.04 2.95
4 2.38 2.23 1.93 2.26 2.42
5 1.97 1.72 1.48 1.79 2.07
6 1.69 1.38 1.20 1.48 1.82
7 1.48 1.00 1.26 1.64
8 1.33 0.86 1.49
9 1.20 0.74 1.38
a 0.8434 1.1805 1.1711 1.0388 0.6946
R 9 6 9 7 9
DF 6 3 4 4 6
X2 0.67 0.38 0.34 1.90 1.11
P 0.995 0.94 0.987 0.75 0.98
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Table 2.4.7
Rank-frequencies of POS in columns of the Chinesd Z

Rank| 1 2 3 4 5 6 7 8 9 10
1 16 | 28 | 28 | 25 | 25 (21| 18 | 21 | 20 | 18
2 15 | 15 | 14 | 15 | 22 |16| 16 | 16 | 14 | 12
3 12 6 7 8 5 6 7 6 6 6
4 10 5 6 6 5 6 6 6 5 6
5 9 3 5 3 4 4 5 3 4 5
6 4 3 3 3 1 3 3 2 3 3
7 2 3 2 3 1 3 3 2 3 3
8 2 3 2 2 1 2 1 2 2 2
9 1 2 1 2 1 2 1 1 2 2
10 1 2 1 2 1 2 1 1 2 1
11 1 2 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1 1 1
14 1 1 1 1 1 1 1 1 1 1
15 1 1 1 1 1 1 1 1 1 1
16 1 1 1 1 1
17 1 1
18 1 1

Sum 77 77 74 74 72| 70 69 68 66 64
WCS | .2078| .3636| .3784| .3378| .3472| .30| .2609| .3088| .3030| .2812

Rank| 11 12 13 14 15 16 17 18 19 2
1 19 | 17 | 15 | 13 | 12 16 | 12 13 | 11 11
2 11 12 | 15 | 12 9 6 8 9 5 6
3 6 10 6 6 7 3 8 4 3 3
4 5 4 3 6 3 3 1 3 2 3
5 3 2 2 4 3 2 1 2 2 3
6 2 1 2 2 2 1 1 2 2 2
7 2 1 1 1 1 1 1 1 2 1
8 2 1 1 1 1 1 1 1 2 1
9 2 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 1 1 1 1 1

14 1 1 1 1

15 1 1 1

16 1

17 1

Sum 60 55 52 4 42 38 37 36 35 3

WCS | .3167| .3091| .2885| .2708| .2857| .4211| .3243| .3611| .3143| .3235
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Units and Frames

Table 2.4.8
Fitting the zeta distribution to rank-frequenciesolumns of the Chinese Text 2

Column

1 2 3 4 5 6 7 8 9 10

22.51| 28.63| 29.59| 27.51| 30.47| 24.51| 22.89| 24.61| 22.50| 16.54
11.49| 12.30| 12.15| 11.94| 11.85| 11.10| 10.46| 10.61| 10.38| 6.47
7.73] 751 | 7.22) 7.32| 6.82| 6.98 | 6.61 | 6.49 | 6.60| 3.74
5.84| 529 | 4.99| 518 | 4.61| 503 | 4.78 | 457 | 4.79| 2.53
470 4.03 | 3.74| 397 | 3.40| 3.90 | 3.71 | 3.49 | 3.73| 1.87
3.94| 3.23 | 296| 3.18 | 2.65| 3.16 | 3.02 | 280 | 3.05| 1.46
3.39| 267 | 2.43| 264 | 2.15 265 | 254 | 232 | 2.56| 1.19
298| 227 | 2.05| 225 | 1.79| 228 | 218 | 1.97 | 2.21| 0.99
265 199 | 1.76/ 1.95| 153|199 | 191 | 1.71| 194 0.84
10| 240 1.73| 154|172 | 132 1.76 | 1.70 | 1.50 | 1.72| 0.73
11| 2.18| 1.54| 1.36| 1.53 | 1.16] 1.58 | 1.52 | 1.34 | 1.55| 0.64
12| 2.01] 1.39| 1.22| 1.38 | 1.03| 1.43| 1.38| 1.21 | 1.41
13| 186 126/, 1.10| 1.25| 093] 1.31| 1.26 | 1.09 | 1.29
14| 1.73| 1.15| 1.00| 1.15| 0.84| 1.20 | 1.16 | 1.00 | 1.18
15| 1.61| 1.06f 091 1.05| 0.76] 1.11 | 1.07 | 0.92 | 1.10

O©oo~NOoO O, WNR|ID

16 0.98 0.70 1.00 | 0.85
17 0.93 | 0.79
18 0.87 | 0.74

a |0.9731.218]1.284|1.204|1.362|1.142| 1.130| 1.213| 1.116| 1.354
R |0 4 4 5 4 6 0 7 0 1
D |15 16 15 15 16 15 18 18 15 11
F |12 12 11 12 11 12 13 12 12 6
X?|17.03/1.83 |1.74 |1.93 |12.81|3.58 |6.59 |4.85 |2.18 |2.14
P 10.15 [0.999/0.999/0.999|0.31 |0.99 |0.92 |0.96 |0.999]|0.91

Column
R. 11 12 13 14 15 16 17 18 19 20
1 [20.28|20.35|19.41|16.50| 14.48| 14.94| 13.59| 14.60| 10.14| 11.17
2 9.23| 8.86 | 8.40| 8.03 | 6.90 | 6.35| 6.18 | 6.50 | 5.26 | 5.51
3 5.82| 545 | 5.14| 527 | 447 | 3.85| 3.90 | 4.05| 3.59 | 3.65
4 4201 3.86 | 3.63| 391 | 3.29| 270 | 2.81 | 2.89 | 2.73 | 2.72
5 3.26| 295 | 2.77| 3.10| 259 | 2.05| 218 | 2.23 | 2.21 | 2.17
6 2.65| 237 | 223| 256 | 213 | 164 | 1.77 | 1.80 | 1.86 | 1.80
7 2221 197 | 185|218 | 181 | 1.35| 149 | 151 | 1.61 | 1.54
8 191 1.68| 157| 190 | 157 | 1.15| 1.28 | 1.29 | 1.42 | 1.34
9 167 146 | 1.36| 168 | 1.38| 099 | 1.12 | 1.12 | 1.27 | 1.19
10| 1.48| 1.28 | 1.20| 151 | 1.24 | 0.87 | 0.99 1.15 | 1.07
11| 1.33| 1.15| 1.07| 1.37 | 1.12 | 0.78 | 0.89 1.05 | 0.97
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12
13
14
15
16
17

1.21| 1.03
1.10| 0.94
1.01| 0.86
0.94| 0.79

0.87
0.81

0.96
0.87
0.80
0.74

1.02

0.70
0.63

0.81

0.97
0.90
0.84

0.89

TXTO oY

1.135|1.199

17 15
12 10
1.20 |7.63
1.00 | 0.67

1.208| 1.039| 1.068

15
10
7.57
0.67

11

0.67

B
12
9

593 |3.32

0.95

1.233
.

13

7
1.08
0.99

1.137

12

7.46
0.38

1.167

1.43

0.96

0.945

14

0.86
1.00

1.019

12

0.85
1.00

Table 2.4.9
Rank-frequencies of POS in columns of the Chinesd 3
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Units and Frames

10 1 2 2 1 1 1 1
11 1 2 1 1 1
12 1 1 1
13 1
14 1
Sum| 55 53 51| 50 45 45 41 41 39
WCS | .3818]| .2453| .2745| .32| .3111| .3333| .3902| .3415| .3590| .3784
Table 2.4.10
Fitting the zeta distribution to rank-frequenciecolumns of the Chinese Text 3
Column
R 1 2 3 4 5 6 7
1 15.13 | 21.80 | 30.10 | 23.49 |20.16 |21.86 |27.60
2 9.32 10.36 | 11.23 |10.43 | 9.64 |10.71 |10.33
3 7.02 6.71 6.31 | 6.49 6.26 7.05 | 5.81
4 5.74 4.93 4.19 | 4.63 4.60 5.24 | 3.86
5 491 3.88 3.05 | 3.56 3.63 417 | 2.81
6 4.33 3.19 2.35 | 2.88 2.99 3.45 | 2.17
7 3.88 2.70 1.89 | 2.40 2.54 295 | 1.75
8 3.54 2.34 1.56 | 2.06 2.20 2.57 1.45
9 3.26 2.06 1.32 | 1.79 1.94 1.22
10 | 3.03 1.84 1.58 1.74
11 | 2.83 1.66 1.42 1.57
12 1.52 1.28 1.43
13 1.31
a 0.6989 | 1.0727 | 1.4227 | 1.1714 | 1.0651 | 1.0298 | 1.4185
R 11 12 9 12 13 8 9
DF |8 9 6 9 10 5 6
X? | 7.06 4.36 7.50 6.06 2.90 3.17 |5.20
P 0.53 0.89 0.28 0.73 0.98 0.67 |0.52
Column
R 8 9 10 11 12 13 14
1 20.23 | 20.09 19.84 | 22.57 |14.92 | 14.50 | 20.29
2 9.30 | 9.80 9.25 | 9.72 8.33 7.88 | 8.65
3 590 | 6.44 592 | 5.93 5.93 551 | 5.26
4 4.27 | 4.78 431 | 4.18 4.65 4.28 | 3.69
5 3.33 | 3.80 3.37 | 3.19 3.86 3.52 | 281
6 2.71 | 3.14 2.76 | 2.55 3.31 2.99 | 2.24
7 2.28 | 2.68 2.33 | 2.12 2.91 2.61 | 1.86
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8 1.96 | 2.33 2.01 | 1.80 2.60 2.32 | 1.58
9 1.72 | 2.07 1.77 | 1.56 2.35 2.10 | 1.36
10 153 | 1.85 1.57 | 1.37 2.16 191 | 1.20
11 1.37 1.42 1.99 1.76 | 1.06
12 1.25 1.29 1.63
13 1.14 1.18
a 1.1212|1.0353 |1.1011|1.2161|0.8401|0.8805 | 1.2290
R 13 10 13 10 11 12 11
DF |10 7 10 7 8 9 8
X? 218 |3.74 6.78 1.60 2.88 0.70 7.03
P 0.99 |0.81 0.75 0.98 0.94 1.00 0.53
Column
R 15 16 17 18 19 20
1 (21458 |17.22 |17.55 |16.89 | 15.54 |14.10
2 7.05 | 758 | 7.27 | 742 | 754 6.84
3 | 460 | 469 | 434 | 458 | 4.94 4.48
4 | 340 | 3.34 | 3.01 | 3.26 | 3.66 3.32
5 2.69 | 257 | 227 | 250 | 2.90 2.63
6 222 | 207 | 1.80 | 201 | 2.39 2.17
7 1.89 | 172 | 1.48 | 1.68 | 2.04 1.85
8 1.64 | 147 | 1.25 | 1.43 1.61
9 145 | 1.28 | 1.08 | 1.24
10 | 1.30 | 1.13 | 0.94
11 | 1.18 | 1.01
12 | 1.07 | 0.91
13 | 0.99
14 | 0.91
a |1.0496|1.1831|1.2711|1.1873| 1.0437| 1.0438
R |14 12 10 9 7 8
DF | 10 8 6 6 4 5
X? 1072 |385 |510 |458 |[159 |1.08
P |1.00 |087 |053 |0.60 |0.81 |0.96
Table 2.4.11
Rank-frequencies of POS in Chinese Text 4
Column
Rank| 1 2 3 4 5 6 7 8 9 10
1 22 25 17 21 22 25 18 17 | 17| 14
2 9 12 13 21 13 10 12 13 11| 11
3 8 4 6 4 5 7 5 5 3 7
4 3 3 3 3 4 4 5 4 2 3
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5 3 3 3 2 4 2 3 2 2 2
6 3 2 3 1 2 2 3 2 2 2
7 2 2 2 1 1 1 1 2 2 2
8 2 2 2 1 1 1 1 1 2 1
9 2 1 2 1 1 1 1 1 1 1
10 1 1 2 1 1 1 1 1 1 1
11 1 1 2 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1 1 1
14 1 1 1 1 1 1 1 1 1
15 1 1 1 1 1 1
16 1 1 1 1
17 1 1
Sum 61 61 61 61 58 57 55 58 50 4
WCS| .3607| .4098| .2787| .3443| .3783| .4386| .3273| .3208| .34 | .2917
Rank| 11 12 13 14 15| 16 17 18 19 2(
1 16 17 18 10 9 9 | 12 9 10 8
2 15 7 12 8 8 7 7 9 5 8
3 2 5 3 5 3 5 2 2 2 2
4 2 3 2 5 3 3 2 2 2 1
5 2 2 1 3 3 2 2 1 2 1
6 2 2 1 1 3 2 2 1 2 1
7 1 2 1 1 2 2 1 1 1 1
8 1 1 1 1 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1
12 1 1 1 1 1 1
13 1 1 1 1 1
14 1 1 1
Sum| 47 45 41 39 38 36 39 28 26 2
WCS | .3404| .3778| .4390| .2564| .2368| .25| .3636| .3214| .3846| .3478
Table 2.4.12
Fitting the zeta distribution to rank-frequenciesolumns of the Chinese Text 4
Column
R 1 2 3 4 5 6 7
1 2195 |2457 | 19.14 |26.50 |23.74 |25.41 |20.06
2 9.66 9.94 9.14 |10.11 | 9.66 9.71 | 8.83
3 5.97 5.86 593 | 5.75 5.71 553 | 5.46
4 4.25 4.02 4.36 | 3.85 3.93 3.71 | 3.88
5 3.26 3.01 3.44 | 2.83 2.94 2.72 2.98
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6 2.63 2.37 2.83 | 2.19 2.32 2.11 2.40
7 2.19 1.94 2.40 | 1.77 1.90 1.71 2.00
8 1.87 1.63 2.08 | 1.47 1.60 1.42 1.71
9 1.63 1.40 1.84 | 1.25 1.37 1.20 1.49
10 1.43 1.22 1.64 | 1.08 1.20 1.04 1.31
11 1.28 1.07 1.48 | 0.94 1.06 0.91 1.17
12 1.16 0.96 1.35 | 0.84 0.94 0.81 1.06
13 1.05 0.86 1.24 | 0.75 0.85 0.72 0.96
14 0.96 0.78 1.15 | 0.68 0.77 0.88
15 0.89 0.72 1.06 0.81
16 0.82 0.66 0.99
17 0.93
a 1.1847 | 1.3054 | 1.0667 | 1.3906 | 1.2974 | 1.3880| 1.1845
R 16 16 17 14 14 13 15
DF |11 10 13 9 9 8 10
X? |1.55 1.94 2.87 15.30 |2.67 1.22 2.97
P 1.00 1.00 1.00 0.08 0.98 1.00 0.98
Column
R 8 9 10 11 12 13 14
1 |19.61 [17.15 |16.88 |18.73 |16.59 | 19.88|12.14
2 854 | 773 | 7.71 | 7.79 | 7.32 7.29 | 6.11
3 525 | 485 | 487 | 466 | 454 4,05 | 4.09
4 3.72 | 3.48 | 352 | 3.24 | 3.23 2.67 | 3.08
5 284 | 269 | 274 | 244 | 2.48 1.93 | 2.47
6 229 | 218 | 2.23 | 1.94 | 2.00 1.48 | 2.06
7 190 | 183 | 1.87 | 1.59 | 1.67 1.19 | 1.77
8 1.62 | 157 | 1.61 | 1.35 | 1.43 0.98 | 1.55
9 141 | 1.37 | 1.41 | 1.16 | 1.24 0.83 | 1.38
10| 124 | 1.212 | 1.25 | 1.01 | 1.10 0.71 | 1.24
11| 1.10 | 1.09 | 1.12 | 0.90 | 0.98 1.13
12 {1 099 | 098 | 1.02 | 0.81 | 0.88 1.04
13 (090 | 090 | 093 | 0.73 | 0.80 0.96
14 | 0.83 | 0.82 | 0.85 | 0.66 | 0.74
15| 0.76 | 0.76
16 0.71
17 0.66
a |1.1998|1.1501|1.1308| 1.2663| 1.1801| 1.4478| 0.9899
R |15 17 14 14 14 10 13
DF | 10 11 10 9 9 5 9
X2 1352 [360 |357 |9.80 |058 |4.43 |3.72
P (097 |098 |096 |0.37 |1.00 |0.49 |0.93
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Column
R 15 16 17 18 19 20
1 | 1051 | 1055 | 12.02 | 10.95 | 9.69 9.70
2 5.61 5.52 550 | 491 4.64 4.29
3 3.89 3.78 3.48 3.08 3.02 2.66
4 3.00 2.89 2.52 2.21 2.22 1.90
5 2.45 2.35 1.96 1.70 1.75 | 1.461
6 2.08 1.98 1.59 1.38 1.44 1.18
7 1.81 1.71 1.34 1.16 1.23 0.98
8 1.60 1.51 1.15 0.99 1.06 0.84
9 1.44 1.36 1.01 0.86 0.94
10 | 1.31 1.23 0.90 0.76
11 | 1.20 1.12 0.80
12 | 1.11 1.04 0.73
13 | 1.03 0.96
14 | 0.96
a 0.9048 | 0.9336 | 1.1275| 1.1558 | 1.0625 | 1.1775
R 14 13 12 10 9 8
DF |10 9 7 5 5 4
X% | 2.47 1.44 1.50 |4.63 0.69 4.29
P 0.99 1.00 0.98 0.46 0.98 0.37
Table 2.4.13
Rank-frequencies of POS in Chinese Text 5
Column
Rank| 1 2 3 4 5 6 7 8 9 10
1 15 18 18 | 22| 24 16 16 | 14| 17 15
2 8 16 14 14| 8 12 11 |12 9 10
3 7 4 4 4 4 5 5 6 4 3
4 7 4 4 3 4 4 4 5 3 3
5 5 3 3 3 3 2 3 2 3 3
6 3 3 3 1 2 2 2 2 3 2
7 3 2 1 1 2 2 1 2 3 2
8 2 1 1 1 2 1 1 2 2 2
9 1 1 1 1 1 1 1 1 1 2
10 1 1 1 1 1 1 1 1 2
11 1 1 1 1 1 1
12 1 1 1
13 1 1
14 1
Sum | 53 54 54| 55 56 55 55 | 56 56 56
WCS | .2830] .3333| .3333| .4 | .4286| .2909| .2909| .25| .3036| .2679
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Column

Rank| 11 12 13 14| 15 16 17 19 19 2D

1 14 13 12 11 | 11| 16 12 9 14 8

2 14 10 11 10 | 8 5 8 8 7 8

3 5 8 5 5 4 5 5 7 2 2

4 4 4 4 5 4 3 3 4 2 2

5 3 3 3 3 4 2 2 2 2 2

6 2 2 3 2 2 1 2 1 1 2

7 1 2 2 2 2 1 1 1 1 1

8 1 1 1 2 1 1 1 1

9 1 1 1 1 1 1 1

10 1 1 1 1 1 1

11 1 1 1 1

12 1
Sum| 46 45 44 43| 40 37 34 3p 29 a7
WCS (.3043|.2889|.2727|.2558|.275(.4324].3529|.2812(.4829|.2969

Table 2.4.14
Fitting the zeta distribution to rank-frequenciecolumns of the Chinese Text 5
Column

R 1 2 3 4 5 6 7
1 | 15.67 | 21.45| 20.91 | 24.36 |22.76 |18.58 | 18.05
2 8.57 9.41 8.84 | 9.07 | 9.07 8.13 | 7.97
3 6.03 5.81 5.34 | 5.09 | 5.29 501 | 4.94
4 4.69 4.12 3.74 | 3.37 | 3.61 3.55 | 3.652
5 3.86 3.16 2.83 | 245 | 2.69 2.72 | 2.71
6 3.30 2.55 226 | 1.89 | 2.11 2.19 | 2.18
7 2.88 2.12 1.87 | 152 | 1.72 1.82 | 1.82
8 2.57 1.81 158 | 1.26 | 1.44 155 | 1.55
9 2.32 1.57 1.39 | 1.06 | 1.23 1.35 | 1.35
10 | 211 1.20 | 0.91 | 1.07 1.19 | 1.19
11 1.06 1.06 | 1.07
12 0.96 | 0.96
13 0.87 | 0.88
14 0.80

a 0.8700|1.1895|1.2418| 1.4264 | 1.3274 | 1.1932| 1.1791

R 10 9 11 10 10 13 14

DF |7 6 8 6 7 9 9

X? 13.19 6.41 4.77 3.95 0.91 283 |2.25

P 0.87 0.38 0.78 0.68 1.00 0.97 ]0.99
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Column
R 8 9 10 11 12 13 14
1 |17.15 |16.92 |15.34 |18.16 |15.74 14.85 | 13.63
2 8.11 7.95 7.49 8.08 7.73 7.32 | 7.03
3 5.23 5.11 4.92 5.09 | 5.10 484 | 4.77
4 | 3.83 3.74 3.66 3.60 | 3.79 3.61 | 3.62
5 3.01 2.93 2.90 2.77 | 3.02 2.88 | 2.93
6 2.47 2.40 2.40 224 | 2.50 2.39 | 2.46
7 2.09 2.03 2.05 1.87 2.14 2.04 | 2.12
8 1.81 1.76 1.78 1.60 1.86 1.78 | 1.87
9 1.59 1.54 1.58 1.40 1.65 1.58 | 1.67
10| 1.42 1.38 1.42 1.23 1.48 1.42 | 1.51
11| 1.28 1.24 1.28 1.29 | 1.38
12 1.17
a |1.0814 |1.0896 |1.0347 | 1.1675|1.0267 |1.0199| 0.9556
R [11 11 12 10 10 11 11
DF | 8 8 9 7 7 8 8
X? | 3.78 1.51 2.26 6.16 | 3.73 3.35 |2.95
P 10.88 0.99 0.99 0.52 |0.81 0.91 |0.94

Column
R 15 16 17 18 19 20
1 |12.36 |15.37 |13.39 |[10.88 |14.34 |9.59
2 6.35 6.43 6.31 6.07 5,54 |4.78
3 | 431 3.86 4.06 4.32 3.18 |[3.18
4 | 3.27 2.69 2.97 3.39 2.14 |2.38
5 2.64 2.03 2.33 2.81 1.58 |1.90
6 2.22 1.61 1.91 2.41 1.23 |1.58
7 1.91 1.33 1.62 2.12 0.99 |[1.36
8 1.68 1.12 1.40 1.19
9 1.50 0.97 1.05
10 | 1.36 0.85
11 | 1.24 0.75
12 | 1.14
a 0.9591 | 1.2587 | 1.0858 | 0.8411 | 1.3719 | 1.0054
R 12 11 8 7 7 9
DF |9 6 5 4 3 6
X2 12.09 1.14 1.22 4.36 0.97 3.18
P 1.00 0.98 0.94 0.36 0.81 0.79

For the individual Chinese texts we obtain the gsapf the weighted consensus
string as shown in Fig. 2.4.2.

78



Units and Frames

0,50 WCS of Chinese POS in Text 1 0,45 WCS of Chinese POS in Text 2
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Figure 2.4.2. WCS of POS in Chinese texts
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As for Polish, grammars tend to distinguish the parts of spaeshg a

mixture of semantic, morphological, and functiongateria. This is often a con-
venient practice for discussing Polish by itseliif it may yield avoidable in-
compatibilities when other languages are involnadhis work, we focus othe
functional criterion, hence only the following ct&s will be distinguished:

ADJ[ective], including some numerals (elat dziewegcdziesiytych ‘of the
90s’), some participles (e.glaktywniagcy ‘activating’), and some pro-
nouns (e.gtakie ‘such a ...neuter sg);

ADV[erb], including some numerals (e.gilkakrotnie ‘several times’),
some participles (e.dgupugc ‘(when) buying’ ), and some pronouns (e.g.
bardzo‘(very) much’);

CONJ[unction] (e.gi ‘and’);

N[oun], including deverbal nouns (e.gytanie ‘question(ing)’), some
numerals (e.gjedni ‘some (people)’, lit. ‘ones’), proper nouns, some
pronouns (e.go ‘this neuter sg), and verbs in the infinitive,

PARTIicle], including negation (e.gie ‘not, non’,przecie‘after all’);
POST[position] (e.gte ‘too, also’);

PREPJosition] (e.gw ‘in%);

V[erb] (conjugated); and

V[erbal]PRON[oun] §i¢ with verbs)?

Here we present only the rank-frequencie®olish POS in individual positions
from 1 to 15. The results are presented in Tabkd4 2 to 2.4.24. As usual, we fit
the ranked data by means of the right truncateal distribution.

Table 2.4.15
Rank-frequencies of POS in Polish Text 1
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8
1 1621|1822 |18 |16 | 22| 15
2 11|10 9| 7|10 8 | 7 |11
3 91719 |/5|7|8|6/|9
4 7164 |5|7|8|6]|4
5 4 12|44 |4|4] 3|3
6 312|342 |3|2]|2
7 11221 |1]|1]|1
8 111]1 1

2 The primary function of the worsig is to turn a transitive verb into a reflexive oreg.my¢
‘to wash’: my¢ sie ‘to wash oneself’, but it is also used in semantiycless clear formations,
e.g. ‘to laugh’ can only be translated igtoiac sig, neversmiac¢ alone. In this worksie has
been given its own, separate part of speech inrdadacilitate comparison with other
languages; the same word is present e.g. in Ruésigror French ¢, but since it follows
rather different distribution patterns there, itlWwe hopefully easier to capture this way.
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Sum| 50| 50 50 50 49 49 47 45
WCS|.32| .42|.36| .44| .37|.33]| .47| .33
Column
Rank| 9 | 10| 11| 12| 13 14 15
1 |23/18/2210|19|13| 9
2 718|686 |86
3 5(5|3|6|4]3]|5
4 4 1 3/3|5|3|3]4
5 4 131242 |2]|3
6 1121|4121
7 1|1 1,11
8 1
Sum| 44| 40 38§ 37 36 32 30
WCS| .52| .45| .58|.27|.52| .41| .30
Table 2.4.16
Fitting the RT-Zeta distribution to the Polish P@&a in Text 1
Column
R 1 2 3 4 5 6 7 8
1 17.06 |21.80 | 18.73 |20.30 |18.54 |16.30 |21.00 |17.15
2 10.10 | 9.33 9.22 | 9.30 | 943 8.85 | 9.09 8.67
3 7.43 5.68 6.09 | 5.89 | 6.35 6.19 | 5.57 5.82
4 5.97 3.99 454 | 426 | 4.80 480 | 3.93 4.38
5 5.05 3.04 3.62 | 3.32 | 3.86 3.95 | 3.00 3.52
6 4.40 2.43 3.00 | 270 | 3.23 3.36 | 241 2.94
7 2.01 256 | 2.27 | 2.78 293 | 2.00 2.53
8 1.71 2.24 | 1.95 2.61
a 0.7568 | 1.2243 | 1.0220| 1.1255 | 0.9752 | 0.8812| 1.2081 | 0.9844
R 6 8 8 8 7 8 7 7
DF |3 5 5 5 4 5 4 4
X? |1.32 2.63 2.33 2.24 2.74 5056 |2.22 3.97
P 0.73 0.76 0.80 0.82 0.60 0.41 0.70 0.41
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Column
R 9 10 11 12 13 14 15
1 21.66 |18.19 | 21.24 |10.53 |18.66 |13.76 9.95
2 8.80 7.73 7.01 | 7.24 6.81 6.20 541
3 5.19 4.68 3.67 | 5.82 3.77 3.88 3.79
4 3.57 3.28 2.31 | 4.98 2.48 2.79 2.95
5 2.67 2.49 1.62 | 4.42 1.79 2.16 2.42
6 2.11 1.99 1.21 | 4.01 1.38 1.75 2.07
7 1.64 0.95 1.10 1.46 1.80
8 1.60
a 1.3006 | 1.2357 | 1.5992 | 0.5392 | 1.4551 | 1.1513| 0.8774
R 6 7 7 6 7 7 8
DF |3 4 3 3 4 4 5
X? |1.75 0.41 0.60 0.15 0.36 0.98 |2.19
P 0.63 0.98 0.90 0.99 0.99 091 1]0.82
Table 2.4.17
Rank-frequencies of POS in Polish Text 2
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8
1 |12]126|20]29|20| 15|18 15
2 |11 719 |8 ]12/14|10| 8
3 (116 |7 |4 |7 |8 |7 |7
4 8|5|5|3|4|7|5|6
5 6| 4|43 ]3|3|5)|5
6 2 (2|4 12|2]2|2]4
7 1]1]1)1]|1 1] 1
Sum| 51| 51 50 50 49 49 48 46
WCS| .24|.51|.40| .58| .41 .31|.38]|.33
Column
Rank| 9 | 10| 11| 12| 13 14 15
1 119123141912 |12|15
2 9 | 5(13(11] 9|9 |6
3 8| 5|54 |5|5)| 4
4 51343441
5 2 (3|4 (1421
6 113|213 |1]1
7 111 1 1
8 1
Sum| 45| 44| 42 40 37 38 29
WCS| .42| .52 .33|.48]|.32|.36| .52
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Table 2.4.18
Fitting the RT-Zeta distribution to the Polish P@&a in text 2
Column
R 1 2 3 4 5 6 7
1 14,19 |24.49 | 19.61 |27.83 |21.87 |17.57 |18.54 |14.81
2 9.27 9.79 9.65 | 9.24 9.47 9.95 | 9.26 8.64
3 7.22 5.73 6.38 | 4.85 5.81 7.13 | 6.17 6.31
4 6.05 3.92 4.75 | 3.07 4.10 5.63 | 4.62 5.05
5 5.27 2.92 3.78 | 2.15 3.14 | 469 | 3.70 4.24
6 4.71 2.29 3.14 | 161 2.52 4.04 | 3.08 3.68
7 4.29 1.87 2.68 | 1.26 2.09 2.64 3.27
a 0.6151|1.3222| 1.0224 | 1.5909 | 1.2068 | 0.8212| 1.0017 | 0.7765
R 7 7 7 7 7 6 7 7
D 4 4 4 4 4 3 4 4
X 7.45 2.05 1.43 0.85 1.76 410 |2.07 2.04
P 0.11 0.73 0.84 0.93 0.78 0.25 ]0.72 0.73
Column
R 9 10 11 12 13 14 15
1 19.72 |20.89 | 16.20 | 20.78 |12.63 |13.39 |15.23
2 8.71 8.18 856 | 7.56 | 7.47 6.74 | 5.46
3 5.40 4.73 590 | 418 | 550 | 451 | 3.00
4 3.85 3.21 453 | 275 | 4.42 3.39 | 1.96
5 2.96 2.37 3.69 | 1.99 | 3.73 2.72 1.41
6 2.38 1.85 3.12 | 152 | 3.25 2.27 1.08
7 1.99 1.50 1.22 0.86
8 1.26
a 1.1791| 1.3519| 0.9195| 1.4587 | 0.7574 | 0.9909| 1.4789
R 7 8 6 7 6 6 7
DF |4 5 3 4 3 3 3
X% |3.24 2.58 3.22 2.46 0.47 1.97 10.98
P 0.52 0.76 0.36 0.65 0.93 0.58 ]0.81
Table 2.4.19
Rank-frequencies of POS in Polish Text 3
Column
Rank| 1 | 2| 3| 4| 5 7] 8
1 1421|1713 |14 17 | 16
2 |14 6 | 11|10 11 10| 6
3 |12| 6 | 8 10| 7 7|6
4 3/ 5|5]7]|5 6 | 5
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5 315|133 |/4|4|4] 4
6 2 (13|32 |4]2|3]4
7 212223223
8 211|112 2
9 1 2
Sum| 50| 50, 50 49 49 49 49 48
WCS| .28| .42|.34| .27|.29| .37| .35]| .33
Column
Rank| 9 | 10| 11| 12| 13 14 15
1 (1120|1417 10|12 15
2 |11/ 58| 6 |10/10| 8
3 9(/5| 66|86 |7
4 6| 4|5|5|6]6]|3
5 4 14|53 ]4]3]|2
6 4 1 3/4|3|1|2|1
7 1131|1111
8 1|2 1
Sum| 47| 46| 43 42 40 40 37
WCS| .23|.43|.33|.40|.25|.30]| .41
Table 2.4.20
Fitting the right truncated zeta distribution tdiBlo POS in Text 3
Column
R 1 2 3 4 5 6 7 8
1 17.69 |19.24 | 18.82 |15.75 |15.64 |18.00 |17.74 |14.90
2 9.55 | 9.25 9.23 | 8.47 8.77 9.01 | 9.39 8.22
3 6.66 | 6.03 6.08 | 5.90 6.25 6.01 | 6.47 5.81
4 5.16 | 4.45 452 | 4.56 4.92 451 | 4.97 4.54
5 423 | 3.52 3.60 | 3.73 4.08 3.61 | 4.05 3.75
6 3.60 | 2.90 2.98 | 3.17 3.50 3.01 | 342 3.20
7 3.14 | 2.46 2.54 | 2.76 3.08 258 | 2.97 2.81
8 2.14 2.22 | 2.45 2.76 2.26 2.50
9 2.21 2.26
a 0.8882| 1.0562 | 1.0284 | 0.8942 | 0.8350 | 0.9981 | 0.9186 | 0.8579
R 7 8 8 9 8 8 7 9
DF |4 5 5 6 5 5 4 6
X? |9.51 2.10 2.06 7.23 2.02 1.31 0.90 1.10
P 0.05 0.84 0.84 0.30 0.85 0.93 ]0.95 0.98
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Column
R 9 10 11 12 13 14 15
1 13.84 | 17.62 | 13.85 |16.41 |12.18 |13.76 |15.96
2 8.24 8.51 8.08 | 7.79 7.43 7.61 7.16
3 6.08 5.56 5.90 | 5.04 5.56 5.38 4.48
4 4.91 4.11 4.72 | 3.70 4.53 4.21 3.21
5 4.15 3.25 3.96 | 291 3.86 3.48 2.48
6 3.62 2.68 3.44 | 2.39 3.39 2.97 2.01
7 3.23 2.28 3.05 | 2.02 3.04 2.61 1.68
8 2.92 1.98 1.75
a 0.7481 | 1.0500| 0.7771| 1.0752 | 0.7135| 0.8549| 1.1563
R 8 8 7 8 7 7 7
DF |5 5 4 5 4 4 4
X? |5.99 2.26 1.76 2.08 5.88 3.19 2.46
P 0.31 0.81 0.78 0.84 0.21 0.53 0.65
Table 2.4.21
Rank-frequencies of POS in Polish Text 4
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8
1 (21|16|14|13|15|14|12| 15
2 8 131110 | 9 | 11|12 10
3 75,8 7|8|9|6]|6
4 4|5/ 6|6 8|6 |5]|4
5 4 13| 5|5|5|3]4]3
6 313342243
7 212 1|2 1|12 2
8 111 11
9 1
Sum| 50| 49 49 47 4y 46 46 44
WCS|.42|.33|.29|.28|.32|.30|.26| .34
Column
Rank| 9 | 10| 11| 12| 13 14 15
1 (21|14 |18|17|15|12 | 14
2 8113|787 |89
3 5/14|6 | 5|4 |54
4 313|544 4]3
5 31323343
6 213|212 |3|3]3
7 1,211 2|2]|1
8 1 111
Sum| 43| 43 41 40 39 39 38
WCS| .49|.33| .44| .42|.38| .31 .37
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Table 2.4

22

Fitting the right truncated zeta distribution tdiBlo POS in Text 4

Column
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Table 2.4.23
Rank-frequencies of POS in Polish text 5
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8
1 |13]18|15|18|21|14 |19 16
2 10139 |12|10|10| 5| 8
3 9/6 9| 6|57 |5|6
4 8 4|6 |4 |4|6|5]|5
5 41 3/6|3|4|5|4]|5
6 3(3|5|2|2|4|3|4
7 3|2 2 |1 3|1
8 1 2 1
9 1
Sum| 50| 50 50 50 4y 46 45 45
WCS| .26|.36|.30|.36|.45|.30]| .42 .36
Column
Rank| 9 | 10| 11| 12| 13 14 15
1 |17|15/16| 9 |11|18]| 6
2 8 12| 8 | 5|10 2 | 6
3 64| 6 |5|4]2 |4
4 4 13]3|]5|3|2]|2
5 31333 ]2|2]|2
6 2 (1|1 (3112
7 111 21111
8 2
Sum| 41| 39 37 34 32 28 23
WCS| .41|.38]|.43|.26|.34| .64 | .26
Table 2.4.24
Fitting the right truncated zeta distribution tdiBlo POS in Text 5
Column
R 1 2 3 4 5 6 7 8
1 1441 |20.23 | 14.80 |19.98 |21.31 |14.46 |16.95 |15.49
2 | 9.17 9.30 9.87 | 9.01 9.08 9.18 | 8.31 8.56
3 | 7.03 5.90 7.78 | 5.66 5.51 7.04 | 547 6.05
4 | 5.83 4.28 6.58 | 4.07 3.87 5.83 | 4.07 4.73
5 | 5.04 3.33 577 | 3.15 2.94 5.03 | 3.23 3.91
6 | 4.47 2.71 5.19 | 2.55 2.35 4.47 | 2.68 3.34
7 | 4.05 2.28 2.14 1.94 2.29 2.93
8 1.97 1.84 1.99
9 1.60
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a 0.6529 | 1.1209| 0.5850 | 1.1480| 1.2309 | 0.6553| 1.0292 | 0.8562
R 7 8 6 9 7 6 8 7
DF |4 5 3 6 4 3 5 4
X2 | 2.54 2.31 0.34 1.58 1.04 0.14 2.75 1.78
P 0.64 0.80 0.95 0.95 0.90 0.99 0.74 0.78
Column
R 9 10 11 12 13 14 15
Si-Po
1 (17.39 |17.23 16.47 | 8.97 13.28 | 17.46 7.27
2 7.94 7.54 7.52 |5.77 6.19 1.82 4.31
3 | 5.02 4.65 475 | 4.46 3.97 2.61 3.17
4 | 3.62 3.30 3.43 | 3.71 2.89 2.50 2.55
5 | 281 2.53 2.67 |3.22 2.26 1.79 2.15
6 | 2.29 2.04 2.17 |2.87 1.85 1.03 1.88
7 1.92 1.70 2.60 1.56 0.80 1.67
8 2.39
a 1.1316|1.1911 | 1.1312| 0.6360 | 1.1000 | 2.8712 0.7559
R 7 7 6 8 7 a=0.3991 |7
DF |4 4 3 5 4 3 4
X2 10.73 3.94 1.10 0.84 3.36 0.32 1.51
P 0.95 0.41 0.78 0.97 0.50 0.96 0.82

In column 14 of Text 5 one was forced to apply $negh-Poisson modification,
all other columns follow the zeta distribution.
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Figure 2.4.3. WCS of POS in Polish texts

ForPersian the following word classes have been stated:

A = adjective
ADV = adverb
P = preposition
N = noun

DET = determiner

PRO = pronoun

V =verb

CON = conjunction

AUX - auxiliary

RA = direct object identifier
IF = conditional

Though there are many other POS tags in Persianhéopurpose of this study
we tried to simplify them to be more practical amhcise
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The individual data can be found in the Appendix.Tables PPOSI we

present the rank-frequencies of parts of speedivenPersian texts. In Tables
PPOST one finds the fitting of the Hyperpoissortritigtion to this data. We
considered only columns with at least 20 obsermati&or smaller values

Table 2.4.25
Rank-frequencies of POS in Persian Text 1
Column
Rank| 1 2 3 4 5 6 7 8 9 1 11 12
1 12| 13 | 19 | 16 | 11 | 20 | 14 | 14 | 10 | 11 | 13 | 16
2 7 4 3 5 9 2 7 5 7 7 5 3
3 5] 4 2 3 3 2 4 4 6 4 3 3
4 3| 4 2 2 2 2 4 3 3 4 3 2
5 1 3 1 2 2 2 1 2 2 3 2 2
6 1 1 1 1 1 1 1 1 1 2 2
7 1 1 1 1 1 1 1 1 1 1
8 1 1 1 1 1
Sum| 30 30| 30 30 30 30 30 30 30 30 B0 30
WCS| 0.4|0.43| 0.63]| 0.53| 0.37| 0.67|0.47|0.47|0.33/ 0.37| 0.43| 0.53
Column
Rank 13 14 15 16 17 18 19 2( 21
1 12 9 13 10 8 13 9 6 6
2 7 7 3 4 5 3 3 5 4
3 5 4 3 3 3 2 3 3 4
4 3 3 3 3 3 1 2 2 3
5 3 2 3 2 3 1 2 2 2
6 2 1 1 1 1 2 1 1
7 1 1 1 1 1 1 1
8 1
Sum 30 28 27 24 23 22 22 21 21
WCS| 04 032] 048 042 03p 059 041 0R9 0(29
Table 2.4.26

Fitting the right truncated zeta distribution toP® Persian Text 1

Column
Rank 1 2 3 4 5 7
1 12.95| 12.07 | 16.97 | 15.49| 12.81 | 14.03
2 581 | 580 | 536 | 568 | 560 | 6.49
3 3.63| 3.78| 274 | 3.16 | 3.45 | 4.13
4 260 | 279 | 190 | 2.08 | 245 | 3.00
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5 201 | 220 | 117 | 151 | 187 | 2.34
6 163 | 182 | 087 | 1.16 | 151 -
7 1.36 | 154 | 067 | 093 | 1.25 -
8 - - 0.54 1.07 -
a 1.1567| 1.0575| 1.6602| 1.4473| 1.1942| 1.1125
R 7 7 8 7 8 5
DF |4 4 3 3 5 2
X? 1.74 |2.02 |2.06 |0.27 |290 |1.15
P 0.78 |0.73 |056 (096 |0.75 |0.56
Column
Rank| 8 9 10 11 12 13 14
1 13.76 | 11.29 | 11.38| 12.52 | 14.30| 12.22 | 10.11
2 579 | 577 | 6.11 | 559 | 558 | 6.62 | 5.36
3 349 | 39| 425 | 349 | 322 | 463 | 3.70
4 244 | 295 | 3.28| 250 | 2.18| 359 | 284
5 1.84 | 238 | 269 | 193 | 161 | 294 | 2.32
6 147 | 199 | 228 | 156 | 1.25 - 1.96
7 1.21 | 1.72 - 1.30 | 1.02 - 1.70
8 - - - 1.11 | 0.85 - -
a 1.2487| 0.9680| 0.8966| 1.1631| 1.3585| 0.8845| 0.9155
R 7 7 6 8 8 5 7
DF |4 4 3 5 4 2 4
G 052 (249 |1.07 |046 |197 |0.15 |0.99
P 097 |066 |0.78 |0.99 |0.74 |0.93 |0.91
Column
Rank| 15 16 17 18 19 20 21
1 11.50| 9.72 | 8.02 | 11.98| 8.23 | 6.91 | 6.48
2 523 | 4.64 | 4.66 410 | 4.23 | 3.78 | 3.91
3 3.30 | 3.01 | 3.39 219 | 287 | 266 | 291
4 238 | 222 | 2.70 1.40 | 2.17 | 2.07 | 2.36
5 1.84 | 1.75 | 2.27 099 | 1.75| 1.71 | 2.01
6 1.50 | 1.44 | 1.97 0.75| 147 | 1.46 | 1.76
7 1.26 | 1.22 - 059 | 127 | 1.28 | 157
8 - - - - - 1.14 -
a 1.1371| 1.0658| 0.7840| 1.5469| 0.9609| 0.8680| 0.7275
R 7 7 6 7 7 8 7
DF |4 4 3 2 4 5 4
X2 228 |058 |081 |0.79 |0.73 |0.83 |1.15
P 0.68 |096 |0.85 |0.67 |0.95 |0.98 |0.89
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S

Table 2.4.27
Rank-frequencies of POS in the Persian Text 2
Column
Rank 1 2 3 4 5 6 7 8 9 10 11
1 9 14 | 16 | 14| 9 | 14 | 12 | 13 | 10 | 14 | 13
2 8 5 5 4 6 6 6 5 6 5 4
3 6 3 4 3 5 3 4 4 5 4 4
4 3 3 3 3 4 2 3 3 3 3 4
5 2 2 1 2 2 2 2 3 2 2 1
6 1 1 2 2 1 2 1 1 1 1
7 1 1 1 1 1
8 1 1
Sum | 29 29| 29| 29 29 29 29 29 29 29 29
WCS | 0.31| 0.480.55|0.48|0.31|0.48|0.41|0.45| 0.34| 0.48| 0.45
Column
Rank| 12 | 13| 14| 15| 16| 17 18 19 20
1 18| 9 |11 |11 | 10| 7 8 6 7
2 3 6 4 5 6 7 4 5 6
3 2 5 4 5 3 6 3 3 2
4 2 4 3 3 3 1 2 3 2
5 1 3 3 2 3 1 2 3 2
6 1 1 1 1 2 1 2 2 2
7 1 1 1 1 1 1
8 1 1 1 1
9 1
Sum| 29| 29 29] 28 27 2% 2B 22 21
WCS| 0.62] 0.31] 0.38| 0.39| 0.37| 0.28| 0.35| 0.27| 0.33
Table 2.4.28
Fitting the zeta distribution to rank-frequencié$®S in Persian Text 2
Column
Rank| 1 2 3 4 5 6 7
1 10.56 | 13.64 | 1555 | 12.86| 9.74 | 14.31| 12.09
2 589 | 561 | 6.00| 561 | 549 | 554 | 5.92
3 419 | 334 | 344 | 345| 393 | 3.18 | 3.89
4 329 | 231 | 231 | 245 | 3.10 | 215 | 2.89
5 273 | 173 | 170 | 1.87 | 2.58 1.58 | 2.30
6 234 | 1.37 - 151 | 2.22 1.23 | 191
7 - - - 1.25 | 1.95 1.00 -
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.04 | 0.55

9.68 | 10.61
549 | 5.16
394 | 3.38
3.11 | 251
2.59 1.99
2.23 1.65
1.97 1.40

1.22
1.08

1.0318

1.35
0.93

8
5

1.1903

8
3

221 |1.89
0.82 |0.60

1.6237

0.8189| 1.0398

1.86 |1.41
0.76 | 0.97

Col

umn

Rank

15

16

17

18

19

20

O~NO OTh WN P

11.50
5.23
3.30
2.38
1.84
1.50
1.26

9.98
5.49
3.87
3.02
2.50
2.13

8.93
4.58
3.10
2.35
1.89
1.59
1.37
1.20

7.86
4.18
2.89
2.22
1.81
1.53
1.33
1.18

6.26
4.31
3.46
2.96
2.63
2.38

7.51
4.26
3.06
2.42
2.02
1.74

1.1371

2.28
0.68

0.8613

0.35
0.95

0.9639

5.97
0.31

0.9125| 0.5392

0.31 |0.30
1.00 |0.96

0.8173

1.22
0.75
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Table 2.4.29
Rank-frequencies of POS in the Persian Text 3
Column
Rank| 1 | 2| 3| 4| 5| 6| 7/ 8 9 10 11 12
1 (22|21 |24|17|17|13|19|12|11|12| 15|18
2 3|3 2,/ 6| 6| 8| 5|49 6|66
3 2 |3 2 4,134 2|3|5,4|5]2
4 2 1 1,32 |42 (3|33 |2]2
5 1)1 1 2113|1211
6 1|1 1] 2 1
7 1 2 1
8 1
Sum| 32| 30 30 30 30 30 30 30 29 P9 |29 |29
WCS|.69|.70|.80|.57|.57|.43|.83|.40| .38| .41 | .52]| .62
Column
Rank| 13| 14| 15| 16 17 18 19 20 21
1 |14|10|12|14|10|11| 8 | 8 | 8
2 6| 6|54 |7 |5,4|4)|6
3 3114|5334 ,3|]2]|3
4 21443 |3|2|3|2]2
5 21322 |2|2|2|2]1
6 111/ 1,1]111|12]|1
7 1|1 1 1] 1)1
8 1
Sum| 29| 29 29 28 26 26 23 21 21
WCS| .48|.34|.41| .50|.38| .42|.35| .38 .38

Table 2.4.30
Fitting the zeta distribution to rank-frequencié$®S in Persian Text 3
Column
Rank| 1 2 3 4 5 6 7

Si-Po

1 12.95 | 19.70 23.34 16.67 | 16.78 | 13.47 | 18.58
2 581 | 5.14 2.75 6.70 | 6.08 | 6.54 | 5.40
3 3.63 | 2.34 2.16 393 | 336 | 429 | 2.62
4 260 | 1.34 1.12 269 | 220 | 3.18 | 1.57
5 201 | 0.87 0.62 159 | 252 | 1.06
6 1.63 | 0.61 0.76
7 1.36
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a 1.1567| 1.9388| 1.5649 1.3147| 1.4649| 1.0419| 1.7815
R 7 6 a = 0.2806| 4 5 5 6
DF |4 2 1 1 2 2 2
X? 1.74 |1.43 |0.27 0.12 |0.17 |1.49 |0.32
P 0.78 [10.49 |0.60 0.73 [0.92 |0.48 |0.85
Column
Rank| 8 9 10 11 12 13 14

116 [(239 (050 [1.03 [0.33 |0.20 |1.44
095 |0.30 [097 [060 |0.85 |0.98 |0.84

1 10.78 | 12.30 | 12.46| 15.03 | 18.04 | 14.31 | 10.33
2 550 | 6.38 | 561| 6.08| 546 | 554 | 554
3 3.71 | 434 | 352| 358 | 272 | 3.18| 3.85
4 281 | 330 | 253| 246 | 165 | 215 | 297
5 226 | 267 | 19| 184 | 113 | 158 | 243
6 1.89 1.59 1.23 | 2.07
7 1.63 1.33 1.00 | 1.80
8 1.43

a |0.9708]0.9481| 1.15 | 1.3054| 1.7236| 1.3676| 0.8982
R |8 5 7 5 5 7 7

DF |5 2 4 2 2 3 4

X2

P

Column
Rank| 15 16 17 18 19 20 21

133 | 086 | 1.04 | 045 | 059 | 054 | 1.13
072 | 093 | 0.79 | 098 | 099 | 097 | O0.77

1 11.79| 13.21| 10.82| 11.21| 8.08 | 7.61 | 8.98
2 592 | 5398| 530 | 503 | 420 | 402 | 4.28
3 395 | 319 | 349 | 315 | 286 | 2.77 | 2.77
4 297 | 220 | 260 | 226 | 218 | 213 | 2.04
5 238 | 165| 207 | 175 | 177 | 1.73 | 161
6 198 | 130 | 1.71 | 141 | 149 | 147 | 1.32
7 1.07 1.18 | 1.29 | 1.27

8 1.13

a [0.9946| 1.2934| 1.0291| 1.1553| 0.9438| 0.9188| 1.0687
R 6 7 6 7 8 7 6
DF 3 4 3 4 5 4 3
XZ

P

In Text 3, column 3, the distribution has beeretittoy the Singh-Poisson dis-
tribution. This is, perhaps caused by the strongcentration of one of the POS.
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29

Table 2.4.31
Rank-frequencies of POS in the Persian Text 4
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9 10 1g 1
1 2131919 |11|17|13|17|15|12|15|10/| 16
2 7,34 |76 |7 |5|5|7]4)|8]|7
3 6 1 3[/3|/4|3|5|3|3|4]|4]|4]2
4 212|123 |2|2|2|2|4|3|3]|2
5 1111221222211
6 1111 1 /111,111
7 1 1 1 1 1] 1
8 1 1 1
9 1
Sum| 30| 30 30 30 30 30 30 30 30 BO |30
WCS| .43|.63|.63|.37|.57|.43|.57|.50|.40| .50 .33]| .55
Column
Rank| 13| 14| 15| 16 17 18 19
1 |14]11/12] 9|9 |6 |7
2 5/5(4 56|65
3 4 1412|5344
4 31222 ]3|3]|3
5 111122 ]13]|1
6 1 /11|11 (1]1
7 1|11
8 1
Sum| 28| 25 25 25 283 23 21
WCS|.50| .44 | .48|.36|.39|.26|.33
Table 2.4.32
Fitting the zeta distribution to rank-frequencié$®S in Persian Text 4
Column
Rank| 1 2 3 4 5 6 7
1 13.69 | 1750 | 18.18 | 12.17 | 16.78 | 13.92 | 17.07
2 6.08| 543 | 549 | 558 | 6.08| 578 | 5.70
3 3.78 | 274 | 272 | 354 | 336| 346 | 3.00
4 270 | 168 | 166 | 256 | 220 | 240 | 1.90
5 208 | 1.15| 1213 | 199 | 159| 181 | 1.33
6 1.68| 0.85| 0.82 | 1.62 1.44 | 1.00
7 0.65 1.36 1.18
8 1.17
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a |1.1722]1.6893| 1.7281| 1.1248| 1.4649| 1.2671| 1.5836
R |6 7 6 8 5 7 6
DF |3 3 2 5 2 4 2
X? |249 |148 |054 |097 |[0.17 |159 |0.28
P |048 |0.69 |0.76 |096 |0.92 (081 |0.87
Column
Rank 8 9 10 11 12 13 14
1 14.47 | 1250 | 14.20| 119 | 16.48| 13.78 | 11.38
2 557 | 6.12 | 577 | 540 | 551 | 560 | 4.83
3 319 | 403 | 341 | 342 | 290 | 3.30| 2.92
4 215 | 3.00| 235 | 247 | 184 | 227 | 2.05
5 158 | 238 | 176 | 192 | 130 | 1.70| 1.55
6 1.23 | 197 | 138 | 157 | 097 | 134 | 1.24
7 0.99 1.13 | 1.32 1.02
8 0.84 1.13
9 0.99
a 1.3769| 1.0303| 1.2991| 1.1267| 1.5803| 1.2997| 1.2370
R 8 6 7 9 6 6 7
DF |4 3 4 5 2 3 4
X2 0.27 |1.02 |1.03 |247 |0.74 |0.82 |0.66
P 0.99 |0.80 |091 |0.78 |0.69 |0.84 |0.96
Column
Rank| 15 16 17 18 19
1 11.23| 954 | 9.68 | 6.92 | 7.62
2 466 | 4.82 | 469 | 455 | 4.27
3 2.79 | 3.23 | 3.07 | 3,57 | 3.04
4 194 | 243 | 2.27 | 3.00 | 2.39
5 146 | 195 | 180 | 2.62 | 1.98
6 1.16 | 1.63 | 1.49 | 235 | 1.70
7 0.95 | 1.40
8 0.80
a 1.2680| 0.9858| 1.0456| 0.6033| 0.8374
R 8 7 6 6 6
DF |4 4 3 3 3
X2 0.63 (144 |1.16 |146 |1.41
P 096 [0.84 |0.76 |0.69 |0.70
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Table 2.4.33
Rank-frequencies of POS in the Persian Text 5
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9
1 | 17|17 ,16|1412|13| 7 |13| 6
2 4 1 3/ 6|6 |5|5|]5|6]|6
3 4 1314|5324 |4]5
4 212|123 |2|2]3|3]3
5 212|112 2|3|1]3
6 1/1}1,1,2|2|3|1]|3
7 1|1 112212
8 1] 1 1111
9 1 1
10 1
Sum| 32| 30] 30 30 3029 | 29| 29| 28
WCS| .53|.57|.53|.47| .4 | .45| .24| .45| .21
Column
Rank| 10| 11| 12| 13 14 1%
1 |15/10|10|11 /10| 6
2 3/6|7]6|5]|6
3 2| 514143 ]|5
4 2 13131 ]2]|2
5 2113111
6 2 |1 1111
7 1|1 1|1
8 1 1
Sum| 28| 27| 271 24 24 2P
WCS|.54|.37|.37| .46 | .42| .27
Table 2.4.34
Fitting the zeta distribution to rank-frequencié$®S in Persian Text 5
Column
Rank| 1 2 3 4 5 6 7
1 15.99 | 15.98 | 16.29 | 14.18 | 1259 | 1259 | 7.48
2 591 | 547 | 582 | 6.05| 541 | 541 | 4.69
3 331 | 292 | 318 | 367 | 330| 3.30| 3.57
4 219 | 187 | 208 | 258 | 233 | 233 | 294
5 159 | 133 | 149 | 196 | 177 | 177 | 253
6 1.22 | 1.00| 114 | 157 | 142 | 142 | 224
7 0.98 | 0.79 1.18 | 1.18 | 2.02
8 0.81 | 0.64 1.00| 1.00| 1.84
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9 1.70
a 1.4351| 1.5468| 1.4858| 1.2300| 1.2182| 1.2182| 0.6735
R 8 8 6 6 8 8 9
DF |4 3 3 3 4 4 6
X 1.02 |162 |040 |123 |1.18 |[1.18 |1.13
P 091 |066 |094 |0.75 |0.88 |0.88 |0.98
Column
Rank| 8 9 10 11 12 13 14 15
1 13.38| 6.96 | 13.03| 10.81| 10.43| 11.67 | 10.29 | 7.57
2 559 | 4.93 522 | 522 | 597 | 481 | 4.48 | 4.18
3 3.36 | 4.02 305 341 | 431 | 286 | 2.75| 2.96
4 2.34 | 3.49 209 | 252 | 342 | 198 | 195 | 231
5 1.77 | 3.12 156 | 199 | 286 | 149 | 149 | 191
6 1.40 | 2.85 1.22 | 1.65 1.18 | 1.20 | 1.63
7 1.16 | 2.64 1.00 | 1.40 1.00 | 1.43
8 0.84 0.85
a 1.2584| 0.4984| 1.3206| 1.0502| 0.8040| 1.2789| 1.2000| 0.8561
R 7 7 8 7 5 6 8 7
DF |4 4 4 4 2 3 4 4
X2 0.82 [0.84 (224 (187 |0.28 |1.46 |0.30 |3.38
P 094 |093 |069 |0.76 |0.87 |0.69 |0.99 |0.50

The WCS of Persian POS are presented in Figuré 2.4.
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Figure 2.4.4. WCS of Persian POS

The rank-frequency distributions of parts of speaeti the fitting fofFrench are
presented in Tables 2.4.35to 2.4.44

Table 2.4.35
Rank-frequencies of POS in French Text 1
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9
1 /14|18 |14|15|15|16| 19|10 13
2 9| 71/14/10, 8|7 | 6|8 |7
3 9| 7|7 8|7 |5 4|7 |7
4 517|456 |5,4|7)|6
5 514|144 ,5|5|3|4]|4
6 313|443 |]5|3|3|2
7 312|122 |3|]3|2|2|2
8 2111|122 |1)|1
9 1 1] 1 1
Sum| 50| 50 50 50 49 48 43 43 42
WCS| .28|.36|.28|.30|.31|.33]| 44| .23| .31
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Column
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Tabl

e 2.4.36

Fitting the zeta distribution to rank-frequencié$®S in French, Text 1

Column

Rank 1

4

©CooO~NO U WNBE

15.13
8.83
6.44
5.15 | 4.4
4.33
3.76
334 | 25
3.01

17.75| 17.22
8.84 | 9.09
5.88 | 6.26

1| 4.80

352 | 391
293 | 331

1 2.87

220 | 254
1.95

16.70
8.73
5.97
4.56
3.70
3.12
2.70
2.38
2.14

15.43
8.43
5.92
4.60
3.79
3.23
2.82
2.51
2.27

14.66
8.50
6.18
4.93
4.13
3.58
3.17
2.86

17.35
8.00
5.08
3.69
2.87
2.34
1.97
1.70

1.74
0.88

0.7769

3.41
0.76

1.0049

4.81
0.44

0.9211] 0.9359

9
6
2.95
0.82

0.8729

2.69

0.85

0.7864

1.62
0.90

1.16
0.95

1.1173

Column

Rank

10

11

12

13

14

15

~NOoO o1k WNE

11.79
7.10
5.27
4.27
3.63
3.17
2.84

13.54
7.53
5.35
4.19
3.47
2.98
2.61

11.92 | 10.88

716 | 686 | 7
532 | 523 | 4
430 | 432 | 3
365 | 3.72| 2
320 | 330 | 2
285 | 297 ] 2

14.53
.32
.90
.69
.96
A7
A2

12.18
6.
4.
3.
2.
2.
2.

50
51
a7
84
41
09

13.80
6.58
4.26
3.13
2.47
2.03
1.72

10.76
5.65
3.87
2.96
2.41
2.03
1.76
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102

8 257 | 2.33 2.59 2.72 1.55
9 2.36
a 0.7324| 0.8456| 0.7349| 0.6668| 0.9890| 0.9047| 1.0696| 0.9304
R 9 8 8 8 7 7 7 8
DF |6 5 5 5 4 4 4 5
X? 473 |266 (082 |(233 |1.16 |192 |0.60 |1.36
P 058 |0.75 |096 |0.80 |[0.88 |0.75 |0.96 |0.93
Table 2.4.37
Rank-frequencies of POS in French, Text 2
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8/ 9
1 141 21|116|12| 12| 20| 15|24 | 13
2 11, 7111|199 |10({14| 9 | 9
3 91718987968
4 8| 4|7 |6 |6 |5 [8|4]|6
5 4 14|12 |6|5]3]2]|3]|4
6 2122342 ]1|1)2
7 21222 4]2 1|2
8 211121 2
9 1 1
Sum| 50| 50, 49 49 49 49 49 48 47
WCS|.28|.42|,33|.24| .24| .41|.31| .50 .28
Column
Rank| 10| 11| 12| 13 14 15
1 17116 |14 | 17| 18 | 12
2 1011 9| 9| 7 |12
3 6| 9|7 |7 |75
4 516 |75 4|4
5 412|5]3] 3|3
6 3|11 (33|12
7 2 |1 1|1
8 1|1
Sum | 47| 46 45 44 2 4
WCS|.36|.35|.31|.39]..43]| .29
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Table 2.4.38
Fitting the zeta distribution to rank-frequencié$®S in French, Text 2

Column

Rank 1

4 5

15.82
9.36
6.89
5.54
4.68
4.08
3.63

O©Coo~NOoO O, WNPE

20.27 | 17.93
9.03| 9.01
5.63 | 6.02
4.02 | 4.52
3.10 | 3.63
251 | 3.02
2.09 | 2.60
1.79 | 2.27
1.56

13.57 | 13.02
8.44 | 8.34
6.40 | 6.42
5.25 | 5.34
451 | 4.62
398 | 411
3.58 | 3.72
3.27 | 3.42

20.69
9.49
6.01
4.35
3.38
2.76
2.32

17.31
9.93
7.18
5.70
4.77
4.12

0.7567

4.12
0.39

1.1664| 0.9933| 0.6848| 0.6433

1.41 |4.58
0.97 10.47

8 8
5 5
3.31 |2.37
0.65 ]0.80

1.1250

0.61
0.96

0.8013

7.33
0.06

Column

Rank 8 9

10

11 12

13

14 15

©CO~NOOOUITAWNE

915 | 8.08 | 9.04 | 887 | 899 | 8.
519 | 567 | 6.12| 591 | 6.87 | 6.
347 | 442 | 463 | 4.44 | 568 | 4.
254 | 363 | 3.74| 355| 490 | 3.
197 | 310 | 313 | 296 | 435 | 3.
159 | 271 | 270 | 2.53
2.41
2.18

2409 | 14.79| 1764 | 17.74| 14.21 | 17.30| 18.

18| 15.09

98 | 7.84 7.38
12 | 4.79 4.86
66 | 3.38 3.61
77 | 2.58 2.87
17 | 2.07 2.38

1.71 2.03
1.46 1.77

1.3973| 0.87

0.99 |3.16
091 [0.79

20| 0.9641| 1.0001| 0.6613| 0.9462

7 7
4 4

036 |574 |0.73 |0.33
099 [0.22 |0.87 |0.96

1.2135| 1.0308

2.28 |4.48
0.81 ]0.48
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Table 2.4.39
Rank-frequencies of POS in French Text 3
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9
1 (1412117 |13|14|18|17|16| 11
2 |14, 6 (111011 8 |10| 6 |11
3 |12/ 6 |8 |10 7 |7 | 7|69
4 3|/5|(5]7|5|6 6|56
5 3153|344 |4]|4]|4
6 2133|2423 /|4|4
7 212122322 |3|1
8 2 (1|11 2 2 |1
9 1 2
Sum| 50| 50/ 50 49 49 49 49 48 47
WCS| .28 .42|.34|.27|.29]|.37|.35|.33|.23
Column
Rank| 10 | 11| 12| 13 14 1%
1 |20|14|17 10|12 15
2 5/8)| 6 |10/10] 8
3 5,6 |6 |8|6]|7
4 4| 5| 5|6)|6/|3
5 4 1 513|4)|3)|2
6 314|312 ]1
7 311111
8 2 1
9
Sum| 46| 43 42 40 40 3y
WCS| .43|.33|.40|.25|.30| .41

Table 2.4.40
Fitting the zeta distribution to rank-frequencié$®S in French, Text 3
Column
Rank| 1 2 3 4 5 6 7

17.67 | 19.25| 18.82 | 15.75| 15.64 | 18.00 | 17.74
955 | 925 | 923 | 847 | 877 | 9.01 | 9.39
6.66 | 6.03| 6.08| 590 | 6.25| 6.01 | 6.47
516 | 445 | 452 | 456 | 492 | 451 | 4.97
423 | 352 | 360 | 3.73| 408 | 3.61 | 4.05
360 | 290 | 298| 3.17| 350 | 3.01 | 342
314 | 246 | 254 | 276 | 3.08| 258 | 297
214 | 222 | 245 | 2.76 | 2.26

O~NOOT A WN R
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9 2.21
a 0.8882| 1.0562| 1.0284| 0.8942| 0.8350| 0.9981| 0.9186
R 7 8 8 9 8 8 7
DF |4 5 5 6 5 5 4
X? 951 |210 (206 |7.23 |2.02 |1.31 |0.70
P 0.05 [0.84 |084 |0.30 |0.85 |0.93 |0.95
Column
Rank| 8 9 10 11 12 13 14 15

1490 | 13.84 |17.62| 13.85| 16.41 | 12.18 | 13.76 | 15.96
822 | 824 | 851| 808 | 7.79 | 743 | 761 | 7.16
581 | 6.08 | 556| 590 | 504 | 556 | 538 | 4.48
454 | 491 | 411| 472 | 390 | 453 | 421 | 3.21
375 | 415 | 3.25| 396 | 291 | 3.86 | 3.48 | 248
320 | 3.62 | 268| 344 | 239 | 339 | 297 | 201
281 | 323 | 228 3.05| 202 | 3.04| 261 | 1.68
250 | 292 | 198 1.75
2.26
a 0.8579(0.7481| 1.05 | 0.7771|1.0752| 0.7135| 0.8549| 1.1563
R 9 8 8 7 8 7 7 7

DF |6 5 5 4 5 4 4 4
X

P

O©CO~NOOITA,WNPE

2 110 [599 (226 |[1.76 |2.08 |588 |3.19 |2.46
098 |031 |[081 |0.73 |0.84 |0.21 053 ]0.65

The first column of Text 3 is ahe limit of significance but it is sufficient faur
purposes. Better fitting can be obtained e.g. lkyHlperpoisson or the Conway-
Maxwell-Poisson distributions.

Table 2.4.41
Rank-frequencies of POS in French, Text 4
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9
1 (2116|1413 |15|14|12|15|21
2 8 |13|1110| 9 |11/12|19| 8
3 7,58 789|665
4 4/ 5/ 6|6|8|6|5|4]3
5 4 13|5|5|5|3|,4|3]3
6 31334 |2|2|4|3]2
7 2 1212 11221
8 11111 1] 1
9 1
Sum| 50| 49 49 47 4y 46 46 44 43
WCS| .42|.33|.28|.28|.32|.30|.26| .34 | .49
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Column

Rank
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43| 41

40

39 39 38

WCS

33| .44

42|.38|.31| .37

Table 2.4.42
Fitting the zeta distribution to rank-frequencié$®S in French, Text 4

Column

Rank 1 2

4

O©CooO~NO U WNBE

20.65 | 18.68
931 | 8.78
5.85 | 5.64
420 | 4.12
3.25 | 3.23
2.64 | 2.65
221 | 2.24
1.89 | 1.94

1.70

16.08
8.82
6.21
4.84
3.99
3.41
2.98
2.66

8.70
6.56
5.37
4.60
4.05
3.64

14.08 | 15.04 | 16.19
941 | 8.78
7.15 | 6.14
5.88 | 4.76
5.06 | 3.91
447 | 3.33
2.90

14.55
8.21
5.88
4.64
3.86
3.32
2.92
2.62

1.09 |3.51
0.95 |0.74

1.1487| 1.0897

4.25
0.51

0.8655

7
4

1.16
0.89

0.6955| 0.6771| 0.8829

225 |451
0.52 |0.34

3.66
0.60

0.8249

Column

Rank

10

11

12 13

14

15

DU WN -

16.41 | 20.87 | 16.54
8.11 | 8.24 | 7.96
537 | 479 | 5.19
401 | 3.26 | 3.83
3.20 | 241 | 3.02
266 | 189 | 250

17.82
7.94
4.94
3.54
2.72
2.20

17.25| 14.63

7.74 | 7.19
485 | 4.75
3.48 | 3.54
269 | 2.82
218 | 2.34

12.68
7.01
4.95
3.87
3.20
2.74

14.80
7.04
4.56
3.35
2.64
2.17
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o0~

227 | 154
1.98

2.12
1.84

1.84

1.82

1.99 2.40
1.74 | 2.14

1.84
1.59

TXOXO®

1.0164| 1.3401

1.21 |0.37
0.94 |0.98

1.0558

4.53
0.48

1.1667
-

4

1.54
0.82

1.1554

-
4

0.52
0.97

1.0239| 0.8555

0.71 |1.08
0.98 ]0.96

1.0717

1.66
0.89

Table 2.4.43
Rank-frequencies of POS in French, Text 5

Column

Rank

N

ol
PN wWw~N©o BBk

OCO~NOOOUITAWNBE

N
N

B
P NOOWO®~ nw

=
PwwaoNo 5N

e
RN N Sliag

ol
0007\ICO|_\_|>CD

el
I\)OO-bU‘I@l_\w\‘

NN WANNN
=
R SEGENENE

Sum | 50

glFrFPRPNDMNLOWDNOO O

5

g 50

WCS| .36

~
oile)

28| .47\ .37

Column

Rank| 10

12

13

14 15

~No ok, wWwN R

13

Ol

13
12
6

3
2
1
1

[
l—‘l\.)-bCD\lU.I

Sum

AR DNWON

AlNMWWWSoooZE

14
8
6
5
5
2
1

4

N

1

38

WCS

w
Oolw

I
a1

.34

.34
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Table 2.4.44
Fitting the zeta distribution to rank-frequencié$®S in French, Text 5

Column

Rank 1 2 3 4 5 6 7
18.92 | 22.41 | 15.67| 16.34 | 17.23 | 14.97 | 15.18
9.63 | 9.08| 9.34| 9.00| 9.10| 9.73 | 8.84
648 | 535| 691 | 6.34| 6.25| 756 | 6.44
490 | 3.68 | 557 | 495| 480 | 6.32 | 5.15
394 | 275 | 472 | 409 | 391 | 550 | 4.32
3.30| 217 | 412 | 349 | 330 | 491 | 3.75
284 | 178 | 3.67| 3.06 | 2.87 3.33
1.49 2.73 | 254
1.28
a 0.9752| 1.3031| 0.7458| 0.8612| 0.9215| 0.6219| 0.7803
R 7 9 7 8 8 6 7

DF |4 6 4 5 5 3 4
XZ

P

O©Coo~NOoO O, WNPE

387 |186 [469 |166 |3.61 |1.12 |2.57
042 ]0.93 ]0.3210/0.89 (061 |0.77 ]0.63

Column

Rank| 8 9 10 11 12 13 14 15
21.28 | 19.56 | 15.78 | 18.24 | 14.25| 15.99 | 15.90 | 15.26
9.08 | 9.38| 8.25| 8.13 781 736 | 7.16 | 7.12
552 | 6.10 | 565 | 5.07 549 | 467 | 4.49 | 456
387 | 449 | 431 | 3.62 428 | 3.38 | 3.23 | 3.32
295 | 355 | 350 | 2.79 353| 264 | 250 | 2.60
235 | 292 | 295 | 2.26 3.01| 215 | 2.02 | 2.13
1.95 256 | 1.89 263| 181 | 1.69
a 1.2287| 1.0609| 0.9354| 1.1660| 0.8679| 1.1201| 1.1506| 1.0995
R 7 6 7 7 7 7 7 6

DF |4 3 4 4 4 4 4 3
X2

P

~No ok wWwN R

096 |4.75 |395 |0.63 |215 |504 |1.74 |1.34
092 |0.19 |041 (097 |]0.71 (028 |0.78 |0.72

The WCS of individual French texts are displayeapdically in Figure 2.4.5.
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0.45 WCS of French POS in Text 1 WCS of French POS in Text 2
’ i 0,5 .
0,40- I
. A i 4 / 1
i 035 \ 0.4+ ‘
0 ) 2 .
; ./ : L] L] () e
0,30- o % = . \
. ./ % 0,3- ) ] \
[ ] [ ]
0,25
° *—e
0,20 : , . 0,2 : . , , ,
0 5 10 15 0 5 10 15
column column
045,  WCS of French POS in Text 3 0,50- WCS of French POS in Text4
[ ]
[ ] : 1
0,40- . | 0,45- .
[ ] 1 @ \.
035 LY » 040" \
0 * N\ 0 ] *
(8] ] [ ] L} ; []
3 0,35
0,30 . \ s
¢ 1 .
I ./ / 030, \ / e
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o
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e
0,25 ;
0 10 15
column

Figure 2.4.5. WCS of French POS

The distributions oTurkish parts of speech are presented in Tables 2.4.45 to
2.4.49
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Table 2.4.45
The rank frequency of POS in Turkish: Text 1
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9 10 11
1 1529|2724 |21|23(19|13|14|11| 8
2 (5|6 |7 |7 | 7|7 |10 7|6 5|7
3 8/ 6| 5/5/4|3|5|6]3]|3]|5
4 6 (3|44 |3 (2|2 ]3|2]2]|1
5 512|133/ 3|2|1|2|2]|2]|1
6 1,721,211 1,11
7 1] 1 1 1|1
8 1 1
SUM |50 | 49| 48| 45| 41 38 37 34 29 24 22
WCS|.30|.59|.56|.53|.51|.61|.51|.38|.48]| .46| .36
Table 2.4.46
The rank frequency of POS in Turkish: Text 2
Column
Rank| 1 | 2| 3| 4| 5| 6| 7| 8 9 10
1 | 2327252516 |17 17|12 |11 8
2 |23|12(10, 9| 7| 5|3|4]|5/|5
3 3/6|6 244,243 ]2
4 113|214 ,3|2|3]|2]|2
5 1,212 |2(2|2|1]2
6 11112 11111
7 1 1 1 1
8 1
SUM|50 | 50| 47| 39| 36 31 29 26 23 21
WCS| .46|.54| .53 | .64 | .44| .55|.59| .46 | .48| .38
Table 2.4.47
The rank frequency of POS in Turkish: Text 3
Column
Rank| 1 | 2| 3| 4| 5| 6| 7
1 3029322535 |23]|26
2 8 12|10 14| 3 |10 11
3 513333 ]|4)4
4 312|223 ]|2]|2
5 21|12 ]|2]2]|1
6 2 (1|12 |22
7 1711211
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8 1 1] 1
SUM |50 | 50| 50| 50| 50 45 44
WCS| .60|.58|.64|.50]|.70] .51 .59

Column

Rank| 8 | 9| 10| 11| 12 13 14 15
1 18118 |18 |18 | 17|18 | 11| 14
2 8| 7|10 6 | 8| 5|5 ]| 3
3 4 | 4|1 3|42 |3|5]2
4 4 13|12 |42 ]3|2]|2
5 4 | 3|2 |12 2|21
6 2211|112 |2]|1
7 11111 1] 1
8 1

SUM |40 | 38| 38| 35/ 33 33 28 24

WCS| 45| .47| .47 | .51| .52| .55| .39 .58

Table 2.4.48
The rank frequency of POS in Turkish: Text 4
Column
Rank| 1 | 2| 3| 4| 5| 6| 7
1 | 331272513224 |29|25
2 |10|10(10| 8 |11| 5 |11
3 51363 |4]|4)|4
4 213|423 ]3]3
5 3/3|1]2|3]2
6 3112 |2]|1
7 1/1|1,1(1]1
8 1|1
9 1
SUM |50 | 50| 50| 50| 48 47 47
WCS| .66|.54| .50|.64|.50|.62| .53
Column
Rank| 8 | 9 | 10| 11| 12 13 14 15
1 |24128|2122|19|17| 8 |11
2 |12/ 511, 6 |4 6|6 |4
3 313344 |5|5]|3
4 313332 |1)|3]|2
5 2 3|11 2 1] 1
6 2 | 2 111 111
7 1] 1 1
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8 1
SUM |46 | 44| 39| 38| 34 29 24 2B
WCS| .52|.64|.54|.58|.56|.59]| .33] .48

Table 2.4.49
The rank frequency of POS in Turkish: Text 5
Column
Rank| 1 | 2| 3| 4| 5| 6| 7
1 26| 2732|2431 |28|24
2 15/10( 7 |14| 8 | 7 | 6
3 4|51 3|3|3|5]5
4 212313223
5 21222223
6 11222111
7 1 1 1 1 1
8 1 1
SUM |50 | 50| 50| 50| 48 45 43
WCS|.52| .54| .64 | .48 | .65| .62 | .56
Column
Rank| 8 | 9| 10| 11| 12 13 14 15
1 191232017 |14 |14 | 12| 12
2 11/10, 6 | 9| 6 | 4| 6 | 3
3 413/ 3|3|5(3|3]3
4 312|222 |3|2]1
5 21112211 1
6 2 1] 2 1 1 1 1
7 1 1
8 1
SUM |41 | 40| 37| 34| 30 26 23 201
WCS| .46| .58| .54 | .50| .47 | .54 | .52 | .57

The sequences of WCS are presented in Figure 2.4.6
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WCS of Turkish POS in Text 1 WCS of Turkish POS in Text 2
0,65-
[ ]
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0,4+ \ 045{ ° v
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column column
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0,70- . .
[ ] [ ]
i [ ]
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[ ]
o] o /) [, %
m [ ] [ ] w [ ] ® [ ]
[} o ; h
0,50 - ) /
/.—.
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[ ]
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0,45 : . 2 : : :
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column

Figure 2.4.6. Sequences of WCS in Turkish texts

The fitting of the right truncated zeta distributito these data is presented in
Table 2.4.50 to 2.4.54. There is only one case lwhauld be adjusted, namely
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Text 2 column 1, because the first two values guealty high. This column can
be fitted satisfactorily by the Poisson distribuati&vidently, here some boundary
conditions are presemthich could be captured by means of other distiaimngt
for example, it can be shown that the extendedds@aced positive Poisson
distribution would yieldP = 0.53 but we postpone this possibility until het
texts have been analyzed.

Table 2.4.50
Fitting the right truncated zeta distribution to M Turkish: Text 1
Column
Rank| 1 2 3 4 5 6 7

1 17.73| 27.52 2595 | 2291 | 20.79 | 23.31| 20.14
2 10.14| 9.02 | 8.96 8.92 756 | 6.89 | 7.60
3 7.31 | 490 | 481 5.14 4,18 3.38 | 4.30
4 580 | 2.96 | 3.10 3.47 2.75| 2.04 | 2.87
5 484 | 2.07 | 2.20 2.56 1.99| 1.38 | 2.09
6 418 | 154 | 1.66 2.00 1.52| 1.00
7 1.20 | 1.31 1.21
8 1.00
a 0.8062| 1.6089| 1.5337| 1.3610| 1.4593| 1.7574| 1.4064
R 6 7 7 6 8 6 5
DF |3 4 4 3 4 2 2
X? 525 |163 |1.37 |0.62 |0.79 |0.21 |1.77
P 0.15 |0.80 |0.85 |0.89 |094 |0.90 |0.41
Column
Rank 8 9 10 11

1 14.02 | 14.31 | 11.06 | 8.97
2 6.33 | 554 | 486 | 4.86
3 398 | 3.18 | 3.00 | 3.39
4 286 | 215 | 213 | 2.63
5 2.21 | 1.58 1.64 | 2.16
6 1.80 | 1.23 1.32
7 1.50 | 1.00
8 1.29
a 1.14706| 1.3676| 1.1873| 0.8862
R 8 7 6 5
DF |5 3 3 2

X? 1.79 0.20 |0.17 |3.45
P 0.88 098 [0.98 |0.18
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Table 2.4.51
Fitting the right truncated zeta distribution to®® Turkish: Text 2
Column
Rank 1 2 3 4 5 6 7
Poisson
1 25.54 | 28.35| 25.67 | 25.65 | 16.08 | 16.27 | 15.22
2 1716 | 951 | 875 | 6.67 | 6.96 | 6.47 | 531
3 576 | 5.02 | 466 | 3.03 | 427 | 3.77 | 2.87
4 154 | 319 | 298| 173 | 3.01| 257 | 1.85
5 224 | 211 | 112 | 230 | 191 | 1.32
6 1.68 | 159 | 0.79 | 1.85 1.00
7 1.25 1.53 0.79
8 0.65
a 0.6717 | 1.5757| 1.5533| 1.9437| 1.2076| 1.3297| 1.5196
R - 6 7 6 7 5 8
DF |2 3 4 2 4 2 3
X2 3.76 1.89 |1.18 |150 |058 |046 |1.91
P 0.15 060 |0.88 |047 |0.97 |0.80 |0.59

Column

Rank 8 9 10
11.48 | 11.28 | 8.31
529 | 4.60 | 4.06
3.36 | 2.72 | 2.67
243 | 188 | 1.98
190 | 141 | 157
155 | 1.11 | 1.30
1.11
a 1.1194| 1.2939| 1.0341
R 6 6 7

DF |3 3 4
XZ

P

~No ok WNE

0.79 |0.21 |0.60
0.85 |[0.98 |0.96

Table 2.4.52
Fitting the right truncated zeta distribution to®® Turkish: Text 3

Column

Rank 1 2 3 4 5 6 7
29.17 | 30.05| 32.49 | 26.09 | 30.62 | 23.66 | 27.12
937 | 869 | 840 | 944 | 859 | 823 | 8.35
482 | 420 | 381 | 521 | 4.09 | 4.44 | 4.20
3.01| 251 | 217 | 3.42 | 241 | 287 | 257

A OWN PR
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00 ~N o O

209 | 1.68
155 | 1.22
0.92
0.73

1.41
0.99
0.73

2.46
1.88
1.50

1.60 | 2.04
1.15 | 1.55
0.86 | 1.22
0.68 | 1.00

1.76

1.6387| 1.

037 |2
095 |0.

7902

14
71

1.9508
7

3

0.66
0.88

1.4665
Z

4

4.03
0.40

1.8331| 1.522
8 8

4 4
5.57 |0.86
0.23 ]0.93

5
2

7| 1.6986

1.35
0.51

Column

Rank 8 9

10

11

12 13

14

15

~No ok WNE

8.14 | 7.33
5.21 | 4.39
3.80 | 3.05

17.45| 17.61

297 | 2.30
243 | 1.83
1.50

19.25
701| 6
3.88| 3
255 | 2
184 1
141 1
113 1
0.93

17.56

.67 | 6.
79 | 3.
53| 2.
85| 1
44 1 1.
16 | 0.

21 | 6.55
40 | 3.78
22 | 2.56
59 | 1.89
22 | 1.48
97

17.39 | 16.74 | 11.05

5.41
3.56
2.65
2.10
1.74
1.49

12.89
4.49
2.42
1.57
1.11
0.84
0.67

1.1005| 1.264
6 7

3 4
0.74 ]0.46
0.86 |0.98

8
4

7| 1.4575

1.81
0.77

-
4

1.3967

1.49
0.83

7
3

6 7
3 4

1.24 1089 |0
0.74 1083 |0

1.4851| 1.3542| 1.0309

.97
91

1.5209
.

3

0.95
0.81

Table 2.4.53
Fitting the right truncated zeta distribution toP® Turkish: Text 4

Column

Rank 1

4

5 6

33.24
9.49
4.56
2.71

O©Coo~NOoOUTh,WNPE

25.99
9.45
5.23
3.43
2.48
1.90
1.52

25.44
9.50
5.34
3.55
2.58
1.99
1.60

30.64
8.45
3.97
2.33
1.54
1.10
0.82
0.64
0.52

24.99 | 26.39
8.80 | 8.65
4.78 | 4.51
3.10 | 2.84
222 | 198
1.68 | 1.48
1.34 | 1.15
1.09

26.17
8.68
4.55
2.88
2.02
1.51
1.18

1.8086

2 0.26
0.61

1.4598

2.00
0.74

0.96
0.92

1.4211| 1.8594

9
4
1.17
0.88

1.5054| 1.6088

8 7
5 4
0.89 |2.60
0.97 ]0.63

1.5916

0.94
0.92
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Column

Rank| 8 9 10 11 12 13 14 15

24.85| 25.18 | 22.02 | 21.54 | 17.75| 16.69 | 8.87 | 10.86
894 | 8.33 | 7.86 6.97| 6.23 | 6.33 | 4.88 | 4.43
492 | 436 | 430 | 3.60| 3.38| 359 | 344 | 262
322 | 276 | 280 | 225| 219 | 240 | 2.69 1.80
231 | 193] 201 1.57| 1.56 2.22 1.35
1.77 | 1.44 1.16| 1.19 1.90 1.07

091 0.94 0.87

0.77

~NOoO o1k WNE

a 1.4750| 1.5961| 1.4868| 1.6284| 1.5103| 1.3992| 0.8612| 1.2952
R 6 6 5 7 8 4 6 7

DF |3 3 2 3 4 1 3 3

X? 191 |290 |222 |064 |122 |1.39 |217 |0.21
P 059 1941 |033 |0.89 |087 024 054 |0.98

Table 2.4.54
Fitting the right truncated zeta distribution to M Turkish: Text 5

Column

Rank 1 2 3 4 5 6 7

28.24 | 27.32 | 30.20 | 25.91 | 30.44 | 27.45| 22.88
953 | 9.05| 8.87 | 9.18 8.23| 8.20 | 8.07
5,05 | 474 | 433 | 5.00 3.83| 4.04 | 4.38
3.22 | 3.00| 260 | 3.25 223 | 245 | 2.85
227 | 210 | 1.76 | 2.33 146 | 166 | 2.04
1.70 | 1.57 | 1.27 | 1.77 1.04| 1.21| 1.55
1.23 | 0.97 | 1.41 0.77 1.23
0.99 1.15

©CooO~NOoO O, WNPE

a 1.5673| 1.5942| 1.7678| 1.4969| 1.8870| 1.7438| 1.5031
R 6 8 7 8 7 6 7

DF |3 4 3 5 3 3 4

X2 432 1059 |1.26 [(3.71 |044 |0.60 |1.37
P 023 |09 |0.74 (059 (093 [0.90 ]0.85

Column

Rank| 8 9 10 11 12 13 14 15

1 19.74 | 24.09 | 19.01 | 17.99 | 14.405| 13.36 | 12.33 | 11.45
2 8.23 735| 680 | 6.66 | 576 | 514 | 525 | 4.07
3 494 | 367| 373 | 372 | 337 | 294 | 319 | 222
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4 3.43 224 | 244 | 246 | 230 | 198 | 224 1.44
5 2.59 153| 175 179 | 1.72 | 1.45 1.03
6 2.06 112 134 | 138 | 1.35| 1.13 0.79
7 1.06 1.10
0.87
a 1.2616| 1.7123| 1.4818| 1.4337| 1.3217| 1.3781| 1.2313| 1.4938
R 6 6 8 6 7 6 4 6
DF |3 3 4 3 4 3 1 2
X? 1.33 |135 |0.74 |123 |125 |097 |0.15 |0.73
P 072 |]0.72 ]0.95 |0.74 1087 081 [0.70 ]0.69

The fact that inspite of diverse allocation of P@$he individual positions in the

sentence, the WCS has the typical structure of-fia@duencies, indicating that a
kind of “vertical background mechanisms” in the lspa/written language might

exist. It must be explainable on the basis of spedlearer requirements in order
to insert it in Kohler's control cycle but until wothere are not enough text data
available. The few so far studied examples do hovageneralizations.

2.5. Canonical syllable types

A sentence or verse can be transcribed as a gfimgnonical syllable
types, e.g. V, CV, VC, CVC, ..., where V and C reprégghe unique vowel and
the consonants, respectively. This is rather a @tioproperty. There is the poss-
ibility of obtaining also words having the form afsimple C, as is known from
the Slavic languages. Either one considers thepads of the next syllable, e.g.
non-syllabic prepositions in Slavic languages maybnsidered as proclitics, or
one analyzes each word separately. For each sentare obtains a string of
symbols. As a matter of fact, one can considerabigdl types as elements of a
two-dimensional vectorspace, whose componentsharenaimber of consonants
before and behind the vowel. However, we will notgue this approach here (cf.
Zornig, Altmann 1993; Obradao¥et al. 2010; Kelih, Méutek 2013).

Let us first consider the canonical syllable typeshe German poem by
J.W.v. GoetheDer Erlkdnig The syllable-type frequencies are presented in
Table 2.5.1.

Table 2.5.1
Syllable type frequencies Der Erlkonig

Syllable 1 2 3 4 5 6 7 8 9
\Y, 0 0 0 0 0 0 2 0 0
CVv 5 19 5 7 8 8 8 5 9
vC 9 0 3 2 3 4 4 2 2
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ccv 0 1 0 5 0 0 0 0 0
CVvC 11 6 23 12 19 13 9 16 8
VCC 4 2 0 2 0 1 4 2 2
CvCC 2 4 1 2 1 4 6 4 7
CCVvC 0 0 0 1 1 2 0 2 0
CvCcCC 1 0 0 0 0 0 0 0 0
CCvCC 0 0 0 0 0 0 0 0 0
CcCccvC 0 0 0 0 0 0 0 1 0
cccvee| 0 0 0 0 0 0 0 0 1
CvCccC| O 0 0 1 0 0 0 0 0
Sum 32 32 32 32 32 32 32 2 29
WCS 034 059 074 038 059 041 0.8 0/50 Q.28

Again, we rank the distributions in each column &ydto capture it by the Hy-
perpoisson distribution. The results are presemtd@ble 2.5.2

Table 2.5.2
Fitting the Hyperpoisson distribution to rankedlalyle types in the poem
Der Erlkonigby J. Goethe

Rank 1 2 3 4 5
1 10.78 17.07 | 20.45 10.31 18.93
2 8.82 8.32 7.85 7.43 7.92
3 5.97 3.83 2.64 5.16 3.19
4 3.45 1.67 1.06 3.46 1.24
5 1.74 1.12 2.24 0.72
6 1.25 1.41
7 0.85
8 1.13
a |3.9281|8.1938 | 2.6863| 19.4098 | 10.7206
b 4.8010| 16.8188 | 7.0004| 26.9444 | 25.6103
DF |3 2 1 4 1
X% 1035 0.95 141 1.20 0.01
P |0.95 0.62 0.24 0.88 0.91

Rank 6 7 8 9
1 12.65 | 8.74 | 12.20 | 9.00
2 8.30 | 8.11 7.76 | 8.28
3 5.08 | 6.40 484 | 5.82
4 291 | 4.39 2.97 | 3.32
5 1.57 | 2.66 1.78 | 1.59
6 1.48 | 2.70 1.05 | 1.00
7 1.39
a 9.0333| 5.265033.6630| 2.9941
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Units and Frames

13.7667| 5.6737

3
094
0.82

3
0.92
0.82

52.9474
4
3.61
0.46

3.2556
2
0.84
0.66

As can be seen, the fitting is satisfactory in eeabe. The positions 10 to 12
have a smaller number of cases, hence we omitead.tkVriting the parameters
a andb for each text and ordering them according to iasirega, we obtain a

very clear relation presented in Table 2.5.3 amgiféi 2.5.2.

Table 2.5.3
The dependence of paramebasna
a b b computed
2.6863 7.0004 4.9906
2.9941 3.2556 5.5194
3.9281 4.801 7.1020
5.265 5.6737 9.3218
8.1938 16.8188 14.0557
9.0333 13.7667 15.3881
10.7206 | 25.6103 18.0401
19.4098 | 26.9444 31.3047
33.663 52.9474 52.1967

k = 1.9938; ¢ = 0.9285;R= 0.9356
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Units and Frames

60

y =1,9938x0:9285, g2 = ¢ 9356
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a
Figure 2.5.2b =f(a) for syllable types in German

Again, the function relating andb is a power function, here having the form
b = 1.993&"%***with R = 0.9356.

The last analysis shows that whatever the textmight be — from phon-
emics to semantics, lexicology, etc. — all of them vertically structured. This is
a hint at the fact that though sentence is a om&iasional phenomenon, text
may be a two-dimensional structure. New sentenees the traces of the pre-
ceding ones. In poetry, the structuration is mateninistic, but as shown in all
cases above, in prose there is sometthag)cannot be considered chaotic. Some
stochastic laws control the structure of the telicl is presented as a sequence
of syllables, words, sentences, etc.
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3. Comparison of Consensus Strings

One can consider the elements of a WCS as a seimobers and analyze them
by proposing various indicators known from explorgtstatistics. In this case

we may speak about the static perspective. Or aneconsider the WCS as a
sequence of numbers and analyze their courseatrctse we may speak about
the dynamic perspective.

3.1. Static approach

Weighted consensus strings have their specificeshapording to language, text
type and considered entits can be seen, there is generally a strong asoiti
which differs considerably depending on text anttgnin principle one could
apply a Fourier analysis but due to the irreguksitone cannot expect any
reasonable result. Nevertheless, we can compar®Vb8'’s restricting us to a
given language, given text type and given entitge@an propose a number of
different indicators, expressing important chanastes of a WCS. In this
section we study first some static indicators. ¢omparisons may be performed
as follows. A WCS is a sequence of numbeis.(x) over the interval [0,1].

(1) The first, simple possibility is the consideratiminthemean value

1 %

X=—> X .

N i=1xI

The greater is the mean, the more structured oe sk@reotyped is the text from
the point of view of the given entity. A high valoéan element of WCS means
a concentration of the same entity at this posit@ow value means a low
concentration, i.e. no structuring trend at theegiyosition. But computing
simply the mean may yield similar numbers botheixtd with strong oscillation
and with small oscillation. Thus the mean itseléesimot express the shape of the
WCS but the kind of the steady state.

(2)  Another important characteristic is the standandat®mn. But high
values of this indicator indicate merely large eliéinces between the columns
which may or may not be due to a strong oscillatibnis indicator is not ade-
quate for measuring oscillation

(3) A apparently good criterion allowing us to distimgju languages
and entities is the use of Ord’s criterion. We categdor each text and the given
entity two functions made up of the moments ofdistribution, namely

Xmax
m e > Xt (mean, average)

X=Xmin
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1 *max
m, = N > (x—m)? £ (variance, second central moment)
X=Xmin
1 e 3 :
m; = N Y (x=m)° 1 (asymmetry, third central moment)
X=Xmin

and set up the indicators:

=2 s=18

my m

Then we represent the pairg $ obtained from the individual texts as points in
the Cartesian coordinate system. Table 3.1.1 ptedba values of and S for
several texts.

Table 3.1.1
Ord's indicators of WCS. Rank-frequencies of POS

Text I S

Chinese Text 1 3.1234 -0.2017
Chinese Text 2 3.1828 -0.0644
Chinese Text 3 3.1148 0.0370
Chinese Text 4 3.2961 0.4163
Chinese Text 5 3.3298 0.0214
French Text 1 2.3163 -0.1135
French Text 2 2.2400 -0.3178
French Text 3 2.3410 -0.0463
French Text 4 2.2873 -0.6693
French Text 5 2.4064 -0.3207
Persian Text 1 3.3939 0.6449
Persian Text 2 3.0032 0.6732
Persian Text 3 3.7692 1.4324
Persian Text 4 3.0442 0.6900
Persian Text 5 2.6162 0.5202
Polish Text 1 2.1421 -0.3501
Polish Text 2 2.3149 0.1739
Polish Text 3 2.3410 -0.0463
Polish Text 4 2.2920 -0.6521
Polish Text 5 2.1485 -0.2518

123



Comparison of Consensus Strings

Turkish Text 1 1.5239 0.3428
Turkish Text 2 1.423| 0.1652
Turkish Text 3 2.4807 0.49001
Turkish Text 4 2.3346 0.1344
Turkish Text 5 2.3569 0.2970
1,57 ® WCS Chinese POS o
A WCS French POS
O WCS Persian POS
1,04 X WCS Polish POS
A WCS Turkish POS
@ o
0,5 N A D °
S
A /AN
0,0 - e ’.
o
$a A
-0,5
X
-1 ,0 T v 1 4 T T T
1,0 1,5 2,0 2,5 3,0 3,5

I
Figure 3.1.1. Ord’s indicator of WCS of POS ingfilanguages

The two orthogonal lines= 2.6 andS= 0.1 in Fig. 3.1.1 illustrate a first attempt
to distinguish the regions in which the pointstué tonsidered five languages are
located. These lines divide tH&plane into the four quadrants

Qu={(1,S) | 1<2.6,520.1}, Q:={(,S) | 1=22.6,520.1},
Qx={(1,S) | 1<2.6,5<0.1}, Qu:={(1,S) | 122.6,5<0.1}.

Disregarding a few exceptions one can see thato@tains Turkish texts, Q
Persian texts, gxontains French and Polish texts ands}he region of Chinese
texts. The analysis of further texts will show wieat this initial subdivision of
the IS-plane can be validated.

For the WCS of word lengths in the five languagesobtain the results
presented in Table 3.1.2 and Figure 3.1.2.
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Table 3.1.2
Ord's indicators of WCS of word length

Text I S

French Text 1 3.1568-0.2414
French Text 2 3.1648 0.0818
French Text 3 3.3564-0.1767
French Text 4 3.2895 0.2683
French Text 5 3.2170-0.0738
Persian Text 1 3.3775-0.0571
Persian Text 2 3.095p-0.5411
Persian Text 3 3.50100.4378
Persian Text 4 2.8794-0.1984
Persian Text 5 2.01830.0949
Polish Text 1 3.5010 0.4378
Polish Text 2 2.4678-0.0775
Polish Text 3 2.6677 0.0351
Polish Text 4 3.574]1 0.6912
Polish Text 5 2.5361 0.0917

Turkish Text 1

2.0954 -0.3342

Turkish Text 2

1.7291

0.1421

Turkish Text 3

2.2599 -0.0351

Turkish Text 4

2.2142 -0.0580

Turkish Text 5

3.6174 -0.0328

0,75, ® WCS French Word Length
| >K WCS Persian Word Length a
0.50 A WCS Polish Word Length
) & WCS Turkish Word Length *
0,25 L
J A
S 0,00 ~ “a *
] 25 A e X &
o
-0,25 - X o
] A
-0,50 - Ny,
'0175 T ¥ T r T T T v 1
1,5 2,0 2,5 3,0 3,5 4,0

Figure 3.1.2. Ord’s indicator of WCS of lengthdanir languages
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Here, the identification of regions correspondindainguages is more complex.

3.2. Dynamic approach

At first glance the arc length seems to be an aateqindicator to compare
WCS’s. However, the use of the arc measure by nwfahe Euclidean distance
is not suitable since the components of the WCSakiremaller than 1 while the
vertical component in the graphical illustrationté arc is exactly 1 so that any
part of the arc has a length slightly greater thae.g. 0.44 against 0.55 yields
[(0.44 — 0.55) + 1]Y? = 1.0060. For this reason we use another indicatirthe
number of extremes (minima and maxima)rbeand denote the number of all
points (= columns) by. Since the first and the last points are alwayseexes,
one can omit them and define then-smoothness indicatd¢cf. Popescu et al.
2010: 95 ff.) as

m-2

NS = )
n-2

Since this a simple proportion, its variance is
Var(NS) = NS(]'—_ZNS

The comparison of two texts may be performed eibyeapplying the binomial
distribution or asymptotically the normal distrilmrt, hence one obtains

____INS-Ns|
JNar(Ng) + Va( N§)

Consider, e.g. the Persian texts 1 and 2 whereobteensNS = 0.65,n; = 22
andNS = 0.6842n, = 21. For the difference we obtain

Var(NS) = 0.65(1 — 0.65)/(22-2) = 0.0114,
Var(NS) = 0.6842(1 — 0.6842)/(21-2) = 0.0114, hence

u(T1,T9 = |0.65 — 0.6842|/(0.0114 + 0.014%¥ 0.23

which is a non-significant difference. But for Rarstexts 2 and 3 we obtain=
2.17, a significant difference. Comparing all tekisone language with all the
other ones, one can compute the extent of homagenehe given text type for
the given language. In order to obtain some unigeasure, one can take the
means of all.
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For our data we obtain the results concermimgd lengthspresented in
Tables 3.2.1 t0 3.2.8.

Table 3.2.1
Non-smootheness of WCS of word lengths in Pergatst

Text n|m| NS |Var(NS)
Persian WL Text 1 A5 0.6500 0.0114
Persian WL Text 2 M5/ 0.6842 0.0114
Persian WL Text 3 13 0.5789 0.0128
Persian WL Text 4 1| 0.5294| 0.0147
Persian WL Text 5 47 10.4167| 0.0203

R IRINININ

Table 3.2.2
Non-smootheness of WCS of word lengths in Turkestis

Text n|im| NS |Var(NS)
Turkish WL Text1 | 12 8 | 0.6000 0.0240
Turkish WL Text2 | 12 8 | 0.6000 0.0240
Turkish WL Text 3 | 1512|0.7692| 0.0137
Turkish WL Text4 | 15 9 | 0.5385 0.0191
Turkish WL Text5 | 2314|0.5714| 0.0117

Table 3.2.3
Non-smootheness of WCS of word lengths in Poligkste

Text n|m| NS |Var(NS)
Polish WL Text1 | 2111|0.4737| 0.0131
Polish WL Text2 | 16 9 | 0.5000 0.0179
Polish WL Text3 | 1711|0.6000, 0.0160
Polish WL Text4 | 2113|0.5789 0.0128
Polish WL Text5 | 1611)|0.6429 0.0164

Table 3.2.4
Non-smootheness of WCS of word lengths in Frenktste

Text n|m| NS |Var(NS)
French WL Text1 | 2016|0.7778 0.0096
French WL Text2 | 2014|0.6667| 0.0123
French WL Text 3 | 2014|0.6667| 0.0123
French WL Text4 | 2015|0.7222| 0.0111
French WL Text5 | 2013|0.6111 0.0132
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Differences in non-smootheness of WCS of word lesigt Persian texts

Comparison of Consensus Strings

Table 3.2.5

Text

1

2

3

4

5

1

0.0000

0.9832

1.1265

0.7474

0.3749

0.9832

0.0000

2.1354

1.7000

1.2105

1.1265

2.1354

0.0000

0.3344

0.6002

0.7474

1.7000

0.3344

0.0000

0.2886

g bW

0.3749

1.2105

0.6002

0.2886

0.0000

Differences in non-smootheness of WCS of word lesagt Polish texts

Table 3.2.6

Text

1

2

3

4

5

1

0.0000

0.1494

0.7404

0.6537

0.9851

0.1494

0.0000

0.5431

0.4503

0.7716

0.7404

0.5431

0.0000

0.1243

0.2383

0.6537

0.4503

0.1243

0.0000

0.3745

gl wN

0.9851

0.7716

0.2383

0.3745

0.0000

Differences in non-smootheness of WCS of word lesignt French texts

Table 3.2.7

Text

1

2

3

4

5

1

0.0000

0.7507

0.7507

0.3864

1.1040

0.7507

0.0000

0.0000

0.3628

0.3482

0.7507

0.0000

0.0000

0.3628

0.3482

0.3864

0.3628

0.3628

0.0000

0.7127

g bhlwnN

1.1040

0.3482

0.3482

0.7127

0.0000

Differences in non-smootheness of WCS of word lesign Turkish texts

Table 3.2.8

Text

1

2

3

4

5

1

0.0000

0.0000

0.8721

0.2964

0.1513

0.0000

0.0000

0.8721

0.2964

0.1513

0.8721

0.8721

0.0000

1.2748

1.2432

0.2964

0.2964

1.2748

0.0000

0.1879

gl iwiN

0.1513

0.1513

1.2432

0.1879

0.0000

The means ofl in individual languages are
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Polish
French
Turkish
Persian

Comparison of Consensus Strings

1.0062
1.0253

1.5770

1.9002

The results concerning POS are presented in T8#e%to 3.2.13

Differences in non-smootheness of WCS of POS iméde texts

Table 3.2.9

Text

1

2

3

4

5

1

0.0000

0.3482

0.3384

0.0000

0.6749

0.3482

0.0000

0.6890

0.3482

1.0299

0.3384

0.6890

0.0000

0.3384

0.3347

0.0000

0.3482

0.3384

0.0000

0.6749

gl iwiN

0.6749

1.0299

0.3347

0.6749

0.0000

Differences in non-smootheness of WCS of POS iné¢haexts

Table 3.2.10

Text

1

2

3

4

5

1

0.0000

0.0000

0.4134

0.8163

0.4134

0.0000

0.0000

0.4134

0.8163

0.4134

0.4134

0.4134

0.0000

0.3982

0.0000

0.8163

0.8163

0.3982

0.0000

0.3982

g wiN

0.4134

0.4134

0.0000

0.3982

0.0000

Differences in non-smootheness of WCS of POS igiBetexts

Table 3.2.11

Text

2

3

4

5

1

0.0000

2.0184

0.3250

2.3801

1.2727

2.0184

0.0000

1.6693

0.3397

0.5302

0.3250

1.6693

0.0000

2.0222

0.9665

2.3801

0.3397

2.0222

0.0000

0.8314

gl WN

1.2727

0.5302

0.9665

0.8314

0.0000
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Table 3.2.12
Differences in non-smootheness of WCS of POS imsRaéxts

Text 1 2 3 4 5
1 0.0000 0.5002| 1.3744| 1.8038| 0.0000
0.5002 0.0000j 0.8611| 1.2738| 0.5002
1.3744 0.8611| 0.0000| 0.3982| 1.3744
1.8038 1.2738| 0.3982| 0.0000| 1.8038
0.0000 0.5002| 1.3744| 1.8038| 0.0000

g wiN

Table 3.2.13
Differences in non-smootheness of WCS of POS ikiShrtexts

Text 1 2 3 4 5
1 0.0000 1.5755| 0.6532| 1.5027| 0.2800
1.5755 0.0000( 1.0531/ 0.1871| 1.4535
0.6532 1.0531| 0.0000] 0.9472, 0.4134
1.5027,0.1871| 0.9472| 0.0000| 1.3744
0.2800 1.4535| 0.4134| 1.3744, 0.0000

A~ wWwN

The mean u for the comparison of individual tertgndividual languages are

French 0.4083
Chinese 0.4777
Turkish 0.9918
Polish 0.9899
Persian 2.2356

3.3. Further possible indicators

We finally indicate possible indicators which midi& used in future studies. In-
stead of the number of oscillations one could eaalutheir “intensity”. A
Max(X,,...,Xy) = Min(X,...,X,)

m

where a WCS is again denoted by, (X,x.,). Furthermore, smoothing techniques
of time series analysis could be applied. In paldic one can substitute a given
WCS by a corresponding sequence of moving averdgesight be easier to
compare “smoothed versions” of the WCS’s than tiggnal ones.

Furthermore von Neumanns’s (1941) trend indicataght be a useful
statistic. In the remainder of the section we reisturselves to the latter altern-
ative.

possible formalization could be the rarige
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This indicator calculates the “mean square succesiferences”

m-1

_ 1 2
D m_lé(& Xi41)
which will be divided by the sample variance. Thegistic might be adequate to
express the “amount of oscillation” more precide#¢gause it takes the “stepwise
change” of the WCS into account.
For example, the syllable types ier Erlkénig by Goethe vyield the
successive squared differences:

[0.0625, 0.0169, 0.1156, 0.0441, 0.0324, 0.016%8%, 0.0484,]

whose sum, divided by — 1 = 8 yieldsD = 0.04815.

Usually, one normalize® by dividing it by the variance of the values in
WCS. One obtains the indicatbN, representindgp/Var(WCS).

For the word lengths in individual texts and laages we obtain the
results presented in Table 3.3.1

Table 3.3.1
Mean square successive difference for word lengths

FrenchWL m| D |Var(WCS)| DN
T1 20/0.0289 0.009371| 3.086
T2 20/0.0111 0.008442| 1.316
T3 20/0.0050 0.004550| 1.100
T4 20/0.0140 0.006237| 2.246
15 20/0.0113 0.007599| 1.493

PersiasnWL|m| D |Var(WCS)| DN
T1 22/0.0058 0.002472|2.3483
T2 21/0.0100 0.004063| 2.461
T3 21/0.0033 0.002289| 1.437
T4 19/0.0093 0.004623| 2.019

15 14/0.0331] 0.011541| 2.871
PolishWL m| D |Var(WCS)| DN

W B O N

W O W O

Tl 21/0.0033 0.002289| 1.43783
T2 16/0.0045 0.001878| 2.4028
T3 17/0.0038 0.001790| 2.111P
T4 21/0.0051] 0.003475| 1.453B8
15 16/0.0032 0.001306| 2.4191

TurkishWL {m| D |Var(WCS)| DN
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Tl 12/0.0138 0.011202| 1.229p
T2 11/0.0040 0.002289| 1.764P
T3 15/0.0057] 0.002331| 2.4234
T4 15/0.0015 0.000852| 1.7598
15 23/0.0049 0.002099| 2.3320D

For POS, the results are presented in Table 3.3.2.

Table 3.3.2
Mean square successive difference for POS

Chinese POS| m D Var(WCS DN
T1 20 | 0.0116 0.004609 2.5072
T2 20 | 0.0035 0.002158 1.6195
T3 20 | 0.0055 0.003269 1.6681
T4 20 | 0.0055 0.003318 1.6698
T5 20 | 0.0077| 0.004282 1.8017
French POS m D Var(WCS) DN
Tl 15 | 0.0074 0.002931 2.5244
T2 15 | 0.0139 0.005678 2.4518
T3 15 | 0.0100 0.004024 2.4941
T4 15 | 0.0065 0.004470 1.4591
15 15 | 0.0099 0.004750 2.0859
Persian POS m D Var(WCS DN
T1 21 | 0.0202 0.011251 1.7913
T2 20 | 0.0152 0.008922 1.7048
T3 21 | 0.0262 0.022151 1.1848
T4 19 | 0.0185 0.010980 1.6889
T5 15 | 0.0236 0.012241 1.9256
Polish POS m D Var(WCS) DN
T1 15 | 0.0219 0.008269 2.6469
12 15 | 0.0209 0.009378 2.2332
T3 15 | 0.0100 0.004024 2.4941
T4 15 | 0.0065 0.004374 1.4778
15 15 | 0.0244 0.009598 2.5407
Turkish POS | m D Var(WCS) DN
T1 11 | 0.0144 0.009689 1.4821
T2 10 | 0.0111] 0.005979 1.8510
T3 15 | 0.0136 0.006364 2.1371
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T4 15 | 0.0139 0.006827 2.0424
15 15 | 0.0076 0.003440 2.1948

It would be premature to draw conclusions basedoply five texts in one
language but it is to be expected that the analysisxtensive text material
would enable us to classify text types, set uppmlbgy of languages, to study
the evolution of text types etc. We merely prepaeday to a new view.

In Popescu et al. (2010) another indicatorafghnessas been defined.
It consists of the above NS indicator which is nmplied by the relative arc
length between positions. The arc length is defaed

m-1 2

L= (%= %) +27]

i=1

But in our case the minimum value xfis 1h;, wheren; is the column sunfnot
0) and the maximum value is 1, hence our indicaithibe different.
It is sufficient to relativize th® by dividing it by its maximum, that is,

m-1
Z(ni - I’]+1)2
Drel = rlnz—ll '
(1/n =1y

i=1

Other indicators can be proposed but it is betbewait until more texts are
analyzed.
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4. Conclusions

The appearance of regularities in the WCS, in #mk+4frequency distribution of
columns as well as in the distribution of numerigalues in the columns (re-
presenting the classes) is a sufficient reasoromgecture that the text possesses
also a “vertical structure'This is not only caused by the grammatical prescrip
tions — there are none for syllable types and sother units — but also by the
type of the text, language, and some intuitiveljof@ed fixed structures which
suggest the assumption that some law is workintpénbackground. For rank-
frequencies we found the well-known Zipf or zetastalbution, for some
measured values we found the Hyperpoisson diskoibuits special, limiting and
modified cases but at the present stage there fnabanswer. The modified
cases indicate the existence of boundary conditidnsh exist for every law, but
they are not known for the study of the “verticahhvior of texts” which is a
quite new direction of research. We may put forwaahjectures, set up
hypotheses and test them. We may present the gdsuliterary scientists and
ask them how they would explain the deviations ftbm basic models. A more
substantiated answer must wait until hundredsxa$tare analyzed.

Nevertheless, we tried to show that text is alseedically organized
phenomenon and presented some ways of its exaomsaturther studies would
necessitate many texts and languages hence tagkdor future research. In any
case, the results could be useful for typologyt et analysis, the study of
personal style, evolution of language and theaaklicguistics.
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Appendix
Slovak: E. BachletovaMoja Dolna zemWord length sentence-wise

[2,2,2,2,1,1,2,2,4,3,2,3,3,3,1,3,1,5,2,1,2,4,2,4]
[2,4,2,1,2,2,1,3,1,2,3,1,5,2,1,4,1,3]
[1,1,3]

[1,2,2,1,4,2]
[2,1,2,2,2,3,3,1,1,2,3,2,2,2,3,5,2]
[3,2,1,2,3]
[3,2,2,1,2,4,5,3,2,3,2,3,2,1,2,3,5,4,3,2,1,1,133233,4,2,3,1,3,4,3,2,2,2,1,3,2,4,2]
[4]
[1,1,2,3,1,3,3,4,3,2,3,3,1,2,4,3,2,3,2,1,2]
[2,2,4,2,4,3,4,3,4,3,5,3,2,3,1,2,1,1]
[3,4,4,2,2,1,2,2]

[3]

[1,3,2,2,2,2,1,4,5]

[2,2,3,2]

[2,1,2,2,2,2,4,2,1,3,3,1,4]
[2,2,3,3,1,2,2,1,3,1,1,1,1,1,2]
[1,3,2,2,1,3,1,1,6,1,2,4]
[2,1,1,3,4,2,3,1,4,2,2,2]
[1,1,1,1,3,3,2,4,2,2,3,2]

[3,3,1,2]

[3,4,2]

[1,2,1,2,2,1,4]

[3,4,2,2,1,2,2,1,2,3]

[2,2]

[3,2,2,3,2,2,1,3,3]

[1,1,2,3,1,5,1,1]

[3,2,2,1,1,3]

[1,2,2,1,2,3,2,2,3,6,4]
[2,2,3,3,3,2,3,2,1,5]
[4,2,2,1,2,1,1,2]

[1,1,1,2,1,3,2,2]
[2,1,2,4,1,3,2,1,2,4,4,2,2,3]
[1,3,1,4,2,2,1,2,3,1,1,3,3,1,4]
[2,3,1,2,3]

[2,3]

[5]

[5,2,2,2,4,3,3,2,2,3,3]
[3,1,2,3,1,1,1,2,1,3,2,3,2,3,3,2,4,3]
[2,1,1,2,3,1,2,2,2]

[2,2]
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[3,1,2,2,3,3,1,2,2]
[3,1,3,1,2,3,2,4,3,2,2]
[2,1,1,5,1,2,2,2,2,3,2,5,2,2,3]
[1,5,1,2,2]

[1,3,1,3,2,1,3,4]

[1,2,1,3,1,3,4]
[2,2,2,2,1,2,1,4,2,3,2,3,3,2,1,2,1,3,4,4,1,4,2]
[1,1,3]

[2,1,2,4,2,3,3,2,3]
[3,1,3,3,3,1,2,2,2,2,3,2]
[2,3,2,2,3]

[3,2]

[4,2,1,2,2,2,2,1,2,4,1]
[1,1,1,1,2,1,1,2,1,3,2,1,2,4,1,2]
[1,2,2,1,3,4,2,1,1,3,1,2]
[3,1,1,1,4,3,1,3,2,3,3,2]
[3,1,2,2,1,2,2]

[3,2,4,3,3]
[2,1,4,2,1,3,4,1,2,2,4]
[3,1,1,2,1,4,5,2,2,2,2,3,2,5.2,3,2,2,4,1]
[1,1,3,2,4,1,2,1,3,5,3]
[2,1,3,3,3,1,4,2,1,4,3]
[2,2,3,3,3,2,2,3,4,2,4]

[4]

[1,2,3,4,1,5]
[4,1,3,3,3,2,3,1,3,2,4,1,1,2]
[4,2,2,2,4,1,2,2,1,3,3,2]
[4,1,3,2,2,2,1,1,3,1,3]
[3,1,2,3,2,1,2,1,4,3,5,2,1,4,2,1,3,1,2,3,2,2,1]
[1,2,1,1,1,2]

[5,3,1,3,2]
[1,1,3,4,6,3,2,1,1,2,2,3,4,2]
[1,3,4]

[2,1,2]

[1,4,2,2,3,2]
[2,1,2,2,2,1,2,4,4,2,3,2]
[1,3,4,3,2,3,2,2]

[4,3]

[3,2,2]

[1,1,2,2,2]

[1,1,1,3,1,2,4,2,1]
[2,1,1,4,3,3,3,3,3,4,1,1,2,2,1,1,2,1,2,1,2,2,2,1,3]
[2,1,4,2,3]

[1,1,2,2,3]
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[1,2,3,3,2,1,2,3]

[2,1,2,1,2]
[2,1,1,1,2,2,4,3,3,3,1,1,2,4]
[1,2,3]

[2,2,5,1,2,3,2,1,3]
[2,4,2,2,1,3,1]

[1,2,2]

[3,1,2,2];

Parts of speech in Chinese journalistic texts

T1: Multiple images of local officials - a hot issuin the political
science in recent years (From Beijing Daily A@, 2015)

T2: Can Internet make the wedding consumption rmraresparent? (From
Consumer Daily April 15, 2015)

T3: Those people who illegally built shantytowms the air become
powerless - “limit down" verdict will be issued #nd and demolitions will be
started in mid May (From Beijing Daily April 17025)

T4: The reforms ofhe burial customs iRainan: the comfort for the
living people and the dignity for the dead (Fr@mna SocietyApril 14, 2015)

T5: The Central Bank of China has decided to diup deposit reserve
of residents for 1 percentage point, with the aomstabilize the economic
growth (From Beijing Daily April 20, 2015)

T 1 Chinese

[AV,N,V,N,V,U,Num,N,N,N,N,U,B,N]

[N,N,V,N,N,V,C,V,V,N,V,N,N]
IN,N,V,N,Adj,R,Q,N,T,Av,P,V,U,V,N,P,V,N,N,N,V,C,V,\,U,N,N]
[T,N,N,Av,Av,V,N,V,U,N,R,N,V,U,N]
[P,R,N,V,Adj,C,N,Av,B,U,N,N,N,U,N,V,B,Av,V,Av,V,U]
[P.N,U,S,R,V,V,N,N,U,Adj,N,Av,V,Vf,V,N,f,V,N,U,V,NAV,V,V,N,U,Adj,N]
[P,S,N,N,S,R,C,V,R,S,V,U,V,V,N,U,N,N,N,Av,V,V,P,N,R,N,N,V,N,U,N]
[C,P,R,U,V,f,N,N,V,V,N,Adj,V,Adj,N,Av,Adj,U,N,Av,VV,N,N,Adj,Num,V,Nu
m, Adj,V,Adj,U,V,V,Av,V,V,N,N,N,U,N,Av,V,V,V,Adj,N, Adj,Adj,P,N,U,N,N]
IN,N,U,B,N,Av,V,z,U,N,N,U,Adj,N,P,Adj,N,N,N,P,N,U,\N,P,N,P,V,P,N,N,U,
N,f,V,N,N,Adj,U,N,N]
[N,N,N,U,B,N,V,Num,Q,N,V,U,R,U,Num,Q,N,Av,V,V,Num,®,V,N,N,f,U,V]
[T,U,N,N,N,C,Av,V,Num,,N,Adj,N,V,f,P,V,V,V,U,N,N,AvAv,V,Num,N,f,V,V,
U,N,N,C,N,Av,Adj,N,N,Adj,U,Num,Q,Num,Q,N]
IN,Adj,V,P,V,V,N,N,N,N,N,U,Num,Q,N]
[N,N,Ad;j,V,P,N,N,C,N,N,V,U,N,V,V,P,N,N,N,N,N,N,C,NJ,N,N,V,N,N,N,N,C,
P,B,N,U,V]
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[P,N,U,f,V,N,V,R,P,V,P,N,U,N,N,N,V,V,N,f,Av,V,U,R,A Ad],U,N]
[V,Ad],C,Ad},V,P,V,Ad],C,Ad},V,V,U,CV,V,U,B,CB,PN,V,V,UCV,CV,UC
,Adj,N,V,N,N,N,U]

[Av,P,R,Num,Q,V,N,f,V,Av,Ad|,U,V,N]
[Num,N,C,V,U,Ad),V,B,N,V,V,V,Ad,U,N,f,C,P,Adj,U,NN,C,Ad],N,f,N,U,V,V
,V,U,N,Av,V,V,N,U,V]
[C,P,R,UV,UN,N,V,V,UN,R,N,Av,V,V,Adj,N,U,B,N,P,W,f,U,N,V]
[Num,Q,N,V,N,N,N,Num,Q,N,U,V]

[P,N,N,N,V,f,R,Av,V,Num,Q,Adj,N]
[N,U,Adj,N,V,U,N,N,V,N,R,f,N,P,V,N,,N,C,N,N,N,U,N]
[R,V,N,N,U,V,Av,V,P,N,C,V,P,N,C,N,N,Av,U,V,R,N,N,N/,V,R,N]
[C,RV,V,V,Ad},UV,AV,V,N,K,V,i,B,K,V,f,C,,V,V,Adj]
[R,V,N,Av,Av,V,P,P,T,N,N,N,U,V,C,P,Ad],U,N,f,R,Nur@,N,V,U,Av,Ad],Y]
[N,V,P,Num,Q,N]

[C,N,U,N,V,P,Num,N,V,V,U,V,U,Ad],U,N,N,N]
[C,N,V,Num,N,U,C,P,N,N,U,V,V,U,V,f,V,Num,Q,U,N,N,NJ,N,N,N,V,U,V,
V,U,Ad],U,N,N]

[Num,N,N,U,V,C,N,V]
[P,V,V,N,V,C,N,V,U,V,N,N,f,N,Ad},V,N,N,V,N,N,Av,V,Av,Ad},U,V,N,N,Av,V
,U,Adj,U,N,P,f,N,V,U,Num,N,Adj,N,U,N]

[N,N,C,N,N,U,N,V,Ad],U,N]
[N,K,P,V,N,N,N,U,N,f,Av,V,V,N,N,U,B,N,C,V,P,R,V,NuniN,N,N,C,N,U,V,N,
Av,P,V,R,N,V,U,V,N,N,C,V,N,N,N,N,V,K,P,V,K,N,N,N,W,U,V,V,V,N,N,C,
N,N,U,N]

[R,N,Av,V,V,U,N,N,,N,R,Num,Q,N,V,C,V,U,V,V,P,Num,Q]
[Num,Q,P,N,N,V,N,N,U,N,C,N,N,U,N]

[Num,Q,P,N,N,V,N,N,U,N,K,C,V,K]
[Num,Q,P,N,N,V,f,N,U,V,N,U,V,P,S,N,N,V,V,V,C,V,U,N]
[V,R,Num,Q,N,Av,V,V,Num,Q,V,N,V]

[N,N,U,V,K,C,V K]

[N,N,U,V K]

[f,V,C,P,f,N,V,U,N]
[C,P,N,V,N,V,N,U,U,V,N,N,V,V,Num,Q,N,N,C,R,V,U,AdN,V,Ad],U]
[V,N,N,P,T,N,V,f,U,Adj,N]
[R,N,C,V,U,N,N,N,N,N,N,P,Ad],N,f,U,Ad|,N,C,Ad},V,W\,V,C,N,V,U,N]

T 2 Chinese

IN,V,V,N,V,V,Av,Adj]

[R,N,N]

[Av,V,Adj,U,N,Av,V,V,N,U,B,V]
[N,V,N,Adj,Num,Q,f,Av,V,N,Av,Av,V,N,U,N]
[P,N,Adj,P,N,N,V,U,Adj,N,f,P,N,Av,V,N,V,N,Av,V,U,RQ,N]
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[C,N,V,N,U,N,N,V,P,V,V,C,V,V,V,N,V,V,V,Av,Ad],U,N,Y]
[N,V,Av,Ad],T,N,z,U,Num,N,Av,V,V,N,U,N,N,T,Av,V,N,KP,V,N,V,U,Ad},U,
N]
[Ad],N,V,N,N,Av,V,V,N,T,V,V,N,Av,Num,Num,Q,Y,R,Av,V.N,Av,Ad],C,Av,
V,N,Av,Av,V,V,R,Ad]]

[R,V]

[V,V,B,N,f,U,Num,Q,Av,Ad},V,V,Av,V,U]

[N,C,Av,V,V,V,Av,U,Adj]

[B,N,C,N,U,N,Av,Av,V,R]
[Av,V,V,V,N,N,N,V,R,f,N,Av,Ad],Av,Ad,C,V,V,Q,N,R,V,N,V,N,V,V,N,Av,V,
Av,V,U,V,V,N,Adj,U,N,P,R,R,U,Adj,N,Av,V,Av,V]
[R,UN,Av,V,V,V,UN,V,N,V]

[R,U,N,C,N,Num,C,V,V,Av,Ad|]
[C,T,P,V,N,UN,Av,V,N,N,V,R,Num,N,V,V,N,V,C,Av,Ad]]
[P,N,N,P,N,N,V,Num,Q,R,V,Av,Ad],U,V,N,N,P,N,S,V,Adjl,N,Num,Q,N,Av,V
,Num,Q]
[N,N,Av,V,V,V,P.R,V,V,UN,Av,V,N,V,N,C,N,V,N,N,N,VN,V,V,P,N,f,V,)Y,V,
V,Av,U,Num,Q,N,Av,V,V,N,V]
[Av,V,P,V,N,V,Num,Q,N,Av,Av,V,Num,Q,C,N,N,P,R,V,Nur@]
[V,N,V,N,V,R,N,Av,P,R,V fN,Av,V,Ad],V,V,V,U,V,V,N,Av,Adj|]

[R,Av,U,V]

[P,N,N,V,N,V,N,N,V,V,Num,C,V,N,N,Y]
[P,N,N,V,Num,N,V,Ad],P,N,N,N,V,V,N,V,N]
[C,N,V,U,N,N,Num,Q,V,Q,V,N,Av,V,U,N,C,Av,Av,V,P,V,IN,f,V,Adj,C,V,U,
N,V,N,V,U,Ad],Adj,N]

[N,N,N,N,N,P,V,N,V,Num,Adj,N,N,V,N,Av,V,V,V,f V,N,NC,Av,V,R,V,N]
[N,V,V,N,V,N,P,N,V,N,U,Av,V]
[P,N,N,V,N,Ad},R,P,N,V,N,P,Num,Q,C,Num,N,V,Num,QN,Av,Num,N,f,N,R
,V,V,P,Num,Num,Q,f]

[R,Adj,U,N,Av,V,V,R,N,V]
[V,P,N,Av,Ad),N,Av,Ad],V,N,U,N,N,P,N,U,N,V,N,Av,AdjU,N,V,V,N,N,U,N]
[V,Num,N,f,N,N,V,N,U,Adj,T,U,N,V,V,U,Ad|]

[Av,V,N,U,V]
[Num,T,N,N,V,N,V,Num,N,Num,N,V,V,V,N,N,C,N,N,V,V,Nm,P,Num,N,Num
,T,Av,V,R,P,N,N,V,N,N,U,V,K,V,Num,R,V,N,Ad|,R,V,V,Nm,Num,U,Adj,N]
[P,U,f,V,UN,N,V,N,T,Num,N,Av,V,N,V,N,V,N,V,C,N,V,N

[N,V]

[N,N,Av,Av,V,N, T,N,N,N,V,N,Num,Num,Q,Q,V]
[N,V,N,N,V,V,U,Num,Q,Q,V]

[V,N,N,V,V,N,V,Num,Q,U,N]
[V,V,V,Num,Av,Adj,U,N,R,N,Av,V,V,C,N,V,N,Av,V,N,N,UV,V,C,V,Av,V,V,
R,N,N,N,V,Av,Adj,U,N]
[P,N,f,N,U,N,C,N,U,N,V,P,S,V,N,V,Nf,V,UN,V,V,V,0/,UN,C,Av,V,N,K Av
,Adj,Ad,U,V,C,V,U,Adj,Av,V,V,N,N,N,Num,V]
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[R,P,V,N,U,Ad},V,U,Av,V,Ad],U]
[V,Num,N,N,R,P,V,N,N,N,V,Num,Num,Q,N,V,V,R,N,T,N,Ky,V,V]
[R,Q,N,Av,V,V,C,N,V,N,Av,V,N,Ad],C,V,Av,Ad},V,V,N,Av,V,Num]
[R,C,V,N,Ad],Av,Adj,Av,V,N,N,V,N,Ad],Av,V,V]
[P,N,N,N,U,Num,V,U,N,V,N,V,V]
[V,Adj,U,Num,Q,V,V,P,Av,N,V,V,V,Adj,U,N,Av,V,P,Av,NV,V,Ad},U,V,N,V,
Av,Ad]]
[P,R,N,N,N,N,N,V,C,V,U,N,N,Adj,P,V,N,V,N,N,N,U,V,Mv,V,U,N,V,N,N,Av
,Adj,U,N,Av,Ad],N,V,N,V,N,V,U,V,N,C,V,N,V,N,V,U,N,NN,C,Num,Q,V,N]
[N,N,V,V,U,N,N,f,R,N,N,U,V,N,Ad},V,Av,Av,V,N,N,N,UV,R,V,U,B,V]
[V,UN,V,N,R,V,Q,B,N,U,N,N,Av,Ad},C,V,R,N,U,N,N,AW,V,Ad},U,B,N,N,V
,U,N,Adj,V,Av,V,V,N,U,R,N]
[C,P,N,N,Num,f,Num,f,Av,V,V,N,S,V,N,P,V,N,U,V,U,N,N,Av,Ad|]
[C,C,V,N,Ad},AV,V,V,V,Av,B,U,V,C,Av,V,N,V,Av,V,N,U,N,N]
[T,Num,N,V,N,Av,V,V,N,V,N,U,V,N]
[P,R,N,N,P,N,V,N,U,V,K,Av,Adj,N,V,N]
[P,N,f,N,V,N,Av,N,Av,V,V,N,Ad},V,N,P,N,V,N,C,Num,Qadj,U,N,N,Av,V,Av,
Adj]

[B,V,N,N,V,V,Av,V,V,Av,Av,V,Av,V,V,V,Av,V,U,V,V,P,R ,N,V,V,N,U,N]
[R,Num,V,N,V,N,N,V,U,N,V,N,V]

[P,Ad},N,V,N,V,N,U,V,V,V,V,U,Av,Ad|]
[P,V,N,N,N,V,P,N,N,N,Num,N,C,R,N,V,N,V,P,N,N,C,N,NAv,V,N,N,N,U,B,
N,Av,V,V,N,C,V,N,V]

[P,N,U,V,Num,N,Av,V,B,U,V,C,V,N,Av,Av,P,V,Ad|]

[C,T,V,Av,V,Num,Q,N]
[P,V,f,U,f,Num,Q,V,N,U,V,Av,V,P,V,N,N,N,Av,Av,Ad},V\Num,Q,V,Num,Num
,Q,P, T,UN,U,V,V,N,P,N,f,V,R,N,U,N,Av,Av,Av,Ad|]
[T,N,Av,Av,V,V,UN,V,N,fV,R,Av,P,R,Av,Ad|,U,N,V,PV,N,U,V,P,N,f,V,UV
,N,V,Av,Adj,U,V,Av,P, T f,V,V,V,N,Av,V,V]
[N,N,V,N,Av,V,N,T,N,f,N,N,Ad},V,V,N,V,N,V,U,N,N,Av,Ad|]
[N,f,Num,N,V,N,V,V,V,P,B,U,N,N]

[Num,N,N,N,C,V,N,N,N,V,Ad},N]

[C,T,AV,V,T,Av,V,P,V,U,N,N,P,N,Av,Adj]
[C,N,N,N,Ad},U,Av,Av,V,P,R,U,N,V,R,V,U,N]
[C,N,N,N,Ad},U,N,f,R,V,V,R,U,N,P,R,V,V,N,Av,Ad]|,U,N\V,V,N,U,Ad|]
[R,N,P,R,N,f,Av,V,V,N,U,N,N]

[N,N,V,V]

[Ad],V,N,N,N,U,N,T,P,Ad),f,Av,V,V,U,V,U,N]
[P,Ad],U,V,N,N,N,V,N,N,V,V,U,V,U,Adj,U,N,N,C,V,V,VNum,N,N,N,Av,V,V,
Num,Q,V,U,N,N,V,U,B,U,Ad],V,Ad},U,

N]

[N,U,N,Av,V]

[N,f,N,U,N,P,N,V,B,N]

[T,V,V,N,N,V,N,Av,V,V]
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[R,Adj,U,N,V,Num,Q,T,V,N]

[N,U,N,V,V,V,V,U]

[V,N,f,U,N,V]
[C,R,V,U,N,Adj,U,N,C,R,Av,Av,V,U,N,V,V,N,N,P,R,N,R,V,V,Num,U,N,V,V,
Adj,U,N,P,V,R,U,N,P,R,Num,N,U,V,C,Av,V,Num,z,U,N,M,V,R,Adj,U,N]

T 3 Chinese

[T.V,Av,V,V,V,N,Num,N, T,Av,V,Av,V,S,V,V,N,U,N,K,V,U,R,N,N,Num,N,
Num,N,R,P,N,V,S,V,V,N,V,V,Num,N,V,N,N,N,Num,Q,N,N,N,V,Adj,N,V,N,
f,N,V,N,P,R,U,V,N,Av,V,V]
[C,N,V,V,V,Num,Q,V,V,N,P,R,N,V,R,N,f,Av,V,V,Adj,U,N
[T,.N,V,N,Av,V,V,V,N,V,V,V,N,Num,N,f,V,V,N]
[C,RV,V,iVVKAVVYV,CP,TNumN,R,V,Av,V,Num,QV,V,N]
[C,V,V,K\V,Ad],V,U,f,N,Num,Av,Av,V,T,Num,N,,N,N,U,V.N,Av,z,U,V,P,Ad|,
N,V,V,K,Av,V,V,V,N]
[C,V,UN,V,N,Av,V,N,Num,N,T,f,P,S,V,V,N,U,V,V,Av,WW,N,N,Num,Q,N,N,
N,N,C,N,U,V,N,Av,Av,P,V]
[Av,V,Num,Q,V,V,N,Av,V,N,N,N,Num,N,f,Av,V,N,U,N,N]
[R,Q,N,U,S,N,Av,V,N,V,N,P,N,N,Av,V,Num,Q,N,U,N]

[T,N,V,V,U, T,Num,Q,N,f,V,N,f,U,Adj,N,P,N,P,N,Num,\¥/,V,U,N,Av,V,P,S,B,
N,V,Ad]]
[Av,V,P,R,V,Num,N,P,Num,Q,N,f,N,N,S,f,V,V,Num,V,U R,V,C,R,V,Q,Ad],
N,U,Av,V,V,V,UAv,V,V,N,Ad},V,N,V,V,U,N]

[Num,N,Num,N, T,Num,N,Num,Q,P,N,N,Num,Q,N,N,N,N,VAHj,N,Av,P,N,N
1N1V]
[V,N,N,N,N,N,N,N,N,V,V,N,N,N,N,N,N,N,Num,Q,N,N,N,N\,U,Num,Q,N,U,
V,N,Av,V]

[P,R,Q,N,f,R,V,U,Num,Q,N,Av,Adj,U,Num,V,V,V,V,N]
[T,N,V,N,N,N,Num,V,N,U,N,P,T,Num,N,V,Av,Av,V,V,R,W,V,N,V,V,V]
[P,V,N,Av,Adj,Num,Num,f,V,N,Av,V,V,U,N,N,P,R,V,V,NP,S,V,U,N]
[S,N,V,P,P,N,N,N,U,V,V,N,f,V,UNum,Q,N,V,C,V,U,N,Num,Q,N,N,Av,P,V,
U,Num,Num,Q,N,f,U,V,V,N,Av,V,Num,Q,V,N,Num,N,Av,V,bim,Q]
[P,N,V,N,V,R,V,N,Av,Num,V]

[V,N,V,N,V]

[V,N,V,V,T,Av,V,Num,Q,V,V,U,N,Q,V,V,N,Av,V,V]
[V,N,N,Num,Q,N,S,N,Num,f,V,N,U,V,V,N,N,Av,V,V]
[V,N,V,N,N,Av,V,P,R,N,V,V,N,N]
[C,N,Av,V,V,UN,P,V,V,P,T,R,V,Av,P,N,N,Av,V,V,Av,W]
[C,P,V,N,V,R,N,U,N,R,V,Av,Ad},U,V,f,N,U,N,V,V,N,N,\J
[V,Num,V,V,K,V,V,U,P,N,N,V,V,N,U,V]
[V,V,N,P,V,UN,N,N,V,R,V,P,Num,Q,N,S,Av,V,N,Av,V,Z,V,U,N,N,Num,V,
U,N,V,V,UN,Av,V,P,V,Q,R]
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[R,V,N,S,U,N,N,Av,V,Av,Ad},P,f,V,V,N,UN,R,Av,V,V,VV,N,Av,Ad},U,V,N,
R]

[N,U,V,U,N,Av,V,V,V,N,U,Num]
[Num,Num,N,f,R,V,Av,V,U,N,P,V,V,N,B,N,N,V]
[N,Av,V,N,N,V,N,V,N,P,Num,N,Num,N,Num,N,V,V,U,V,V,\V,N,T,Av,V,P,N
,N,N,f,V,Num,Q,N]
[N,P,N,V,U,N,fV,V,T,B,V,P,N,N,UV,N,N,C,N,P,V,P,N,V]
[C,V,N,N,U,U,N,N,Av,Av,V,P,R,V]
[Num,Q,V,K,P,N,V,U,N,V,R,N,V,P,N,Adj,V,P,N,C,P,R,\,U,V,N,V,V,U]
[T,Av,P,R,N,V,V,V,U,N,V,T,R,Num,Q,N,N,U,N,R,Av,AdY/]

[f,Y,V,V]

[R,UN,R,V,V,V,P,R,V,V,N,f,N,N,U,N,N,Av,V]
[V,U\V,N,N,T,UV,KV,N,V,R,V,N,UN,P,V,N,V,N,f,Av,V|
[R,N,N,V,P,V,U,N,U,Adj]
[P,N,N,V,N,R,P,R,V,U,Num,Num,Q,S,N,V,N,V,N,V,R,RNum,N,U,N,V,U,N
umj

[C,Av,V,N,V,N,Av,V,V,V,N,U,N,Av,V,P.V,P,R]
[C,C,V,V,S,U,Num,Q,N,Num,V,U,Num,Num,Num,Q,N,Av,V,R
[N,V,N,K,Av,V,V,N,P,S,Num,Q,Q,V,f,V,V,N,N,Num,Q,N,\N,P,f,P,f, Av,V,N,
N,Num,Q,N,N,N,N,N,N,N,C,N,N,R,P,N,N,N,Num,Q,N,AvV¥,N,R,R,Av,V,V,
U,V,N,V,N,Av,Adj,V,V,U,Ad],N]
[N,C,N,S,Av,V,V,V,N,N,N,C,N,U,N,N,N,f,Av,V,z,V,V,Nm,Q,V,N,N,Ad],Ad|,
N,N,U,N,f,Av,V,U,N,V,C,V,Adj,N]

[V,V,V,RfV,N,KU,B,N,R]

[C,T,R,C,N,N,V,Ad},U,N]

[V,U,V,N,Av,V,V,U,R,Ad],U,N,N]

[C,C,Av,V,fAd|,N,UN,Av,Av,V,V,Y]

[Num,Q,V,N,V]

[P, T,V,UV,Av,V,Num,N,V,V,N,V,V,V,N]
[R,V,N,Av,Ad},U,V,B,N,N,U,V,N,N]
[T,R,Av,P,N,N,N,V,V,U,Num,Q,N,N,C,Num,Q,Av,V,Num,§,U,N]
[C,R,Num,V,N,V,V,V,UN,Av,V,V,V]
[N,V,V,V,PV,V,CV,V,UNum,Q,V,N,K,f,V,Num,Num,Q,Mv,V,R,V,Av,V,U,
N]
[R,N,f,UN,R,Av,V,U,N,V,R,N,V,N,V,UN,U,N,V,V,Q,N,CN,R,N,S,V,N,N,N,
V,V,R,N,Av,P,N,Ad],V,Av,V,Av,Ad],U,N,P,V,V,V,Av,V,Av,V,N]
[Adj,Ad},N,U,Ad],N,Av,Av,V,V,Q,Q,V,Ad],U,N]
[P,R,R,V,P,N,V,UNfV,PB,N,V,V,R,Ad;,N,R,V]
[Num,Q,V,U,Num,N,V,N,U,N,V]

[N,V,N,V,V,V,V,V,P,N,V,UN,V,P,T,N,V]

[Av,V,N,Av,V,V]

[R,V]

[V,N,f,R,N,Av,Av,V,P,U,Num,Q,B,N,N,S]
[P,N,V,N,f,V,V,N,P,V,V,V,UN,V,V,N,V,V,R]
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[C,R,Q,V,V,V,N,N,V,Av,V,N,V,V,UAv,V,V,V,R,V,N]
[R.Q.:N,V]

T 4 Chinese

[N,N,V]

[V.K,V,V,V,K,V,N,B,N,N,N,N,N,Av,V,V,K,V,Ad|]

[R,Av,V,N,V,P,N,U,V,C,V]
[T,N,N,N,N,V,U,R,B,N,V,V,V,U,N,P,Num,N,f, Av,V,U,N,Y
[R,V,N,N,N,P,N,V,Av,V,N,N,Av,V,N,V,Num,Q,V]
[C,Num,N,Adj,N,U,Av,V,N,N,V,V,U,R,N]

[N,Num,V,V]

[Adj,V,U,V,N,N,N,V,V,U,N,N,N,Av,V,Av,V,V,Ad],V,Ad], N,N,N,V,N,N,Av,V,
N,C,N]

[V,V,N,N,V,N,N,N,N,U,N,V,N]

[C,P,R,Ad},f,V,N,U,N,AV,V,R,U,N]

[S,N,N,N,f,N,V]

[N,N,N,V,N,N]

[N,N,N,Adj,N,V,Adj,N]

[N,N,N,f,Adj,Adj,U,N,V,N]
[Num,N,Num,N,N,N,V,Adj},V,f,V,N,Num,P,Num,N,V,P,N,8,N,f,N,N,N,N,P,
N,P,N]
[N,N,N,N,N,N,V,N,N,N,V,V,N,f,U,N,V,Num,Num,Q,Q,V,AWNum,Num,Q]
[Av,V,Av,V,U,N,C,V,Num,N,Av,V,U,N,U,Ad],Ad},V,N,N,V,N,V]
[Num,N,V,N,N,N,V,U,P,N,V,U,V,C,P,N,V,V,Num,N,V,U,N,Av,V,Av,V,V,N,
V,P,Adj,V,P,Ad},V,P,Av,V,Av,V,P,V,V,P,N,V,N,P,N,V,\NJ,V,
V,N,N,N,N,U,N,V,Adj,N,Ad},V,V,U,N,N,V,U,N]
[P,Ad],V,Num,N,V,N,Av,V,Av,V,N,Av,V,N,V,Av,V,V]
[Adj,N,V,V,N,Num,P,Num,N,V,V,N,f,Av,V,Ad},N]

[P,Av,V,V,N,N,V]
[N,N,V,V,N,N,Av,V,P,V,V,N,N,V,U,N,N,N,N,V,N,C,N,N,VN,U,N,V,N,V,V,N,
V]

[P,V,Num,N,Num,T,Adj,N,V,N,N,Num,Q]

[Av,V,N,N,V,Num,Q,N,N]
[V,Av,V,Av,V,N,Num,Num,Num,Q,V,N,N,N,Av,Ad|]
[V,N,V,Ad|,N,N,V,V,K,Ad},V,P,N,f,R,N,U,N,N,Av,V,Ad|,U,R,Q,N,Av,V,R,V,
N,N]

[N,V,Num,Ad;,V,U,N,V,U,V,N,U,N,C,Av,V,V,K,U,N,C,V,NAV,V,N]
[T,UN,N,Av,V,V,N,Adj,N,V,f,Av,V,V,U,V,N]
[N,V,P,V,Adj,N,P,N,N,V,N,C,V,f,N,Ad],P,R,V,V,N,N,Nm,N,P,N,N,N,U,N,N,
V,U,V,N,N,N,V,V,P,N,N,V,f,V,N,V,V,N]
[Num,T,V,N,N,N,V,Adj,N,V,U,N,B,N,P,N,U,V,N,R,Num,NR,V,N,f,V,V,N,N,V
,Adj,U,Num,Adj,N]
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[V,V,Av,V,N,Av,V,Ad],U]
[N,N,B,N,N,V,N,Av,V,Av,V,N,Num,Num,Q,Adj,V,N,N,N]
[R,P,R,V,V,Av,V,Av,V,U,V,N,V,N,N,f,V,N,R,U,N,N,AdjV,V,V,V,N]
[Ad],N,Av,V,N,V,N,C,Av,V,Ad],N,Ad],V,C,V,N,Av,Ad|]
[T,N,N,V,UV,N,V,N,N,V,Av,V,C,V,Av,V,N,V,N,V,V,if,V,V,N,C,R,V,N,V,N,
U,N,Num,P,N,N,Adj,N,Av,V,N,V,N,U,R,Q,N,V,Num,Q]
[N,Av,Av,V,V,N,N,N,V,U,N,V,N,N,N,B,N,P,N,P,N,U,N,AdN,N,N,V,N,V,N,C
,P,N,N,V,f,U,B,N,P,N,P,N,V,N,V,U,V,Num,Q,N,V,V,N,¥,P,N]
[V,Num,T,N,R,N,N,V,S,V,N,Av,V,U,V,N,N,N,Av,V,P,N,W,C,V,P,V,N,N,U,
V,N,V,V,U,N]

[P,V,Av,Num,N,R,N,N,Av,V,N,V,N,N,N,N,P,Num,Num,Nui@]
[N,N,V,N,N,V,N,N,V,N,V,R,U,V,V,N,P,N]

[N,U,N,N,Av,V,Av,V]

[V,V,C,\V,P,N,UN,V,V,N,UR,Num,Q,V]

[P,N,N,U,V,N,U,V, N,P,N,V,UAv,Adj,Av,Ad},U,N]
[P,N,V,Num,N,U,N,N,C,V,U,N,P,N,U,N,Av,V,U,N,P,N,U,V,V,Num,N,U,N,
N,V,N]
[C,N,N,Av,V,Ad|,N,N,U,V,C,V,V,N,N,P,V,N,V,V,N,N,Ad;V,V,V,V,V,N,P,N,
N,V,N,N,N,V,U,V,

P,N,V,N]

[T, T,N,N,N,N,N,Av,V,V,P,Ad},V,N,V,U,V,N,V,N,N,V,V,Adj,N,V,V,V,Ad},V,P
,V,N,N,V]

[N,N,V,Av,Adj,C,V,Num,N,V,Av,V,V,N,V,N]
[P,N,N,V,Av,V,V,N,N,N,N,N,V,V,Ad},V,N,N,P,N,N,V,P,N
[N,N,N,N,N,B,N,N,V,P,N,N,V,N,N,N,B,N,N,N,N,N,B,N,NJ,N,N,Av,P,N,V,N]
[P,R,U,V,f,N,N,N,Av,V,V,N,Av,P,N,V,V,Adj,N,N,Ad],N]
[N,V,V,N,U,N,V,V,N,B,N,U,N]

[P,S,N,N,Av,Adj,Ad},C,Ad),Ad]]

[N,P,R,V,V,Av,V,UN,V,N,V,V,C,V,K Av,P,R,V,V,f,UNC,N]

[R,V,Num,Q,N]

[T,R,N,Av,P,N,Ad},V,V,N,U,N,N,V,Ad|,U,V]
[N,N,N,N,V,N,N,Adj},V,N,Av,V,N,V,N,f,V,U,Num,N,N,Ad]
[R,Ad},V,V,Ad],N,V,N,V,Y,Av,V,Num,Q,N]
[N,V,B,N,V,N,N,N,f,Adj,Ad],Av,V,N]

[V.K,Ad},V,P,R,Av,V,V]
[N,N,P,V,f,Av,Av,V,N,Ad},V,U,Ad],N,N,Av,V,U,Ad;,V,P,S,U,N,N,V,N,f,N,Av,
Av,Av,V 1 R,Av,V,N,fV,N,Y] [N,V,N,V,N,N,V,N,N,Av,V V]
[N,V,T,N,N,Av,Av,V,N,V,N,N,V,Av,V,U,N,V,N,Ad},V,N,V,N,V,N,V,N,V,U,N,
N,V,N,N,V,N,N,N,Av,V,V,N,Adj,U,N]

T 5 Chinese
[N,V,N,Num,Q,Num,V,V,C,Av,V,N,C,Av,Av,V,Num,Num,Nun®,N,R,N,N,N,
T,T,N,V,P,Num,N,Num,N,Num,N,V,V,R,N,Q,N,N,N,N,K,Nu@,Num]
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[N,N,K,V,f,B,N,C,B,N,Av,Av,V,Num,C,Num,U,V,N,K]
[C,P,V,P,Adj,Ad},N,Num,N,C,Ad],N,V,U,U,V,N,Av,V,NunN,Av,V,N,N]
[Av,V,R,V,N,Av,V,V,N,Num,Num,Num,Q,Num]
[N,V,V,N,R,V,N,Av,P,V,V,UN,V,V,V,U,N]
[N,Adj,U,N,N,Av,V,U,Num,Q,N,Y]
[V,Num,Q,Ad|,N,V,V,Av,V,V,V,Num,Q,Ad;,V,V,T,V]
[P,V,V,V,V,N,N,V,T,V,N,U,N,N,V,U,Av,Ad|]
[V,P,N,N,U,V,V,N,Num,Q,N,Av,V,Av,V,U]

[N,R,V,N,N,T,Av,V,V]
[C,Ad},V,V,Num,Q,Num,C,V,P,Num,Q,Av,V,N,Av,V,Av,V,|N,V]
[T,N,Num,N,Num,N,U,V,N,Av,V,U,Num,Q,Num]

[Av,V,N,N,V]
[P,Num,N,Num,N,V,Av,Av,P,N,N,N,U,N,N,Av,V,N,N,N,K,Nm,Q,Num,C,Adj,
V,N,V,N,N,N,K,P,N,N]

[P,N,N,V,N,Av,V,N,N,N,K,Num,Q,Num]
[P,V,Ad},V,N,C,Num,N,C,Adj,Ad},N,N,V,B,N,U,V,N,C,N\,N,V,V,Av,B,N,B,
N,V,Num,Q,Num,U,N,N,K]
[N,N,V,V,N,P,V,N,V,N,C,N,V,N,C,V,U,V,P,N,U,N,N,V,W\,N,V,R,N,N,U,N,A
V,V,N,N,K]
[V,N,V,U,N,R,P,N,N,V,Num,Q,N,C,N,N,V,Ad;,V,P,N,NurR,N,N,C,Av,Adj},V,
U,Num,Num,N,V,V,V,P,N]
[V,N,U,N,V,N,V,V,P,N,N,Av,V,Num,N,C,Adj,Ad},N,U,V,NC,V,V,V,P,V,V,R,
N,V,N,U,Av,B,N]
[N,V,Num,N,N,N,Av,V,V,Num,V,V,C,V,Num,Q,N,Av,Av,AdjAv,V,V,N,V,V,
N,V,N,Av,Av,Ad|]
[V,V,Num,Q,Num,C,Av,V,T,U,Num,Av,V,N,P,N,V,N,U,N,¥]
[N,N,N,C,N,N,N,N,V]
[T,N,N,N,N,Num,Num,Num,Num,Q,V,R,V,Av,C,Av,V,N,Av,\W,Av,Num,Nu
m,Num, Q)]
[N,N,N,V,N,N,N,N,V,R,Av,Av,V,N,N,V,N,N,V,V,N,V,N,VC,V,B,N,V,V,C,V,
N,V]

[Av,T,Num,N,Num,N,C, T,Num,N,Num,N,N,Num,Q,V,V,N,N,V,V,N,Av,V,N
,V,N,Av,V,V]
[N,N,V,Num,N,Num,N,f,N,V,N,V,Num,P,T,f,V,Num,Q,N,P.f,V,Num,Q,N]
[N,Av,V,V,T,V,N,V,Av,Ad|,T,V,V,R,T,V]
[T,V,V,N,Av,V,T,V,V,R,Ad},V,U,V,V]

[R,V,N,P,V,N,Y]

[V,N,N,Num,V,N,K,Av,V,N,C,N,Av,V,V,N,Y]

[P, T,T,V,V,UN,N,N,V,V]
[N,N,V,V,R,V,N,Av,V,U,V,N,N,N,V,U,N,Av,V,V,V,Av,V,N,N,N,V,z,U,N,N,N,
V,U,N,Av,V,V,N,V,Av,Ad},V,V,N,N,B,N,V,Ad],V,Num,N]
[P,V,N,U,Av,V,N,Ad),K,U,N,C,N,N]

[Num,N,Av,V,N,N,U,N,V,N,Av,V,V]
[C,N,N,Av,V,Av,V,V,Ad},V,N,U,N,N,R,V,N,Av,V,Ad|]
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[R,V,Av,V,U,T,N,P,Av,V,U,N,f,V,V,P,V,V,Num,N,V,V,Num,N,N,U,Adj,N,Av,
V,V]

[P.f,T,UN]

[T,R,V,V,Adj,V,Adj,V,T,R,V,V,Adj,V,Ad},V,T,R,V,V,Ad],V,Adj,V]

[N,V]

[f, T,N,V,N,N,U,Num,Q,V,N,V,V,U,P,V,V,N,N,V,V,N,U,NC,P,N,N,V,V,V,N,N
V,U,Num,Q,N,V,V,P,R,N,V,N,N,V,N,N,N,U,V,U]
[V,R,V,V,UN,UN,N,V,Av,V,Av,V,Av,V,Adj},Y,V,N,V,V,V ,N,Y,Av,N,Adj,U,
V,V]

[f, T,T,N,N,N,N,V,V,V,V,N,N,Av,V,V,U,V,V,N,V,V,V,N,V ,Adj,V,Av,Av,V,Av,
V]

[C,N,U,V,U,Num,Q,N,V,P,V,N,U,V,C,V]
[Adj,V,AV,V,Adj,V,P,Num,Q,V,V,f,Num,Q,N,Adj,N,Av,VV,V,Adj,N,Av,V]
[C,N,N,N,N,N,N,Av,V,B,N,N,R,C,Av,Av,V,Av,V]
[T,Num,N,V,N,f,U,Num,Q,N,B,N,V,Num,B,N,V,Num]
[C,Num,N,V,N,P.f,T,V,B,N,Av,V,Av,Num]
[C,V,N,V,N,V,N,N,V,N,V,Av,Av,Ad],V,Av,Adj,V,V,K]
[P,V,N,P,N,N,V,U,V,V,N,V,N,N,Num,N,V,V,V]
[R,V,V,V,N,V,U,N,V,V,N,V,Av,Av,V,V,K,V,N,V,P f,Av,A dj,R,Av,V,N,V,N,N,
AV,V,V,V,Num,N,Av,Av,Adj,V,N,N,U,N,Av,V,R,N,Av,Av,P.N,V,N,V,N,N,Av,
V,V,Adj,V]

IN,V,V,N,N,N,V,V,R,N,V,N,C,T,N,Av,V,N,V,N,V,B,f,U NV,Num,Q,N,N,Av,
V,B,V]
IN,Adj,Av,V,N,V,Av,Adj,Av,V,P,N,N,C,N,Adj,N,Adj,U,N,U,V,Num,Q,N,Av,V
V,V,UN[;

Parts-of-speech: German:
J.W.v.Goethe: Der Erlkdnig, verswise

P,V,Av,Av,Pr,N,C,)N,
P,V,Art,N,Pr,P,N,
P,V,Art,N,Av,Pr,Art,N,
P.V,P,Av,P,V,P,Av,

P,N,P,V,P,Av,Av,P,N,
V,N,P,Art,N,Part,
Art,N,Pr,N,C,N
P,N,P,V,Art,N

P,A,N,V,V,Pr,P,
Av,AN,V,P,Pr,P,
P,A,N,V,Pr,Art,N,
P.,N,V,P,AN,
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P,N,P,N,C,V,P,Part,
P.,N,P,Av,V,
V,A,V,A,P,N,
Pr,A,N,V,Art,N,

V,ANN,P,C,P.V,
P,N,V,P,V,Av,
P.N,V,Art,A,N
CV,C\V,C\V,PAy,

P.N,P,N,C,V,P,Part,Av,
N,N,Pr,A,N,
P,N,P,N,P,V,P,Av,
P,V,Art,A,N,Av,A,

P.,V,P,P,V,P,AN,
C,V,P,Part,A,Av,V,P,N,
P,N,P,N,Av,V,P,P,Av,
N,V,P,Art,N,V,

Art,N,V,P,V,Av,
P,V,Pr,N,Art,A,N,
V,Art,N,Pr,N,C,)N,
Pr,P,N,Art,;N,V,A

Polish

ADJ adjecitve

ADV adverb

CONJ conjunction

N noun

PART particle

POST postposition

PREP preposition

Vv verb

VPRON verbal pronoursie)

NA empty space (filler to reach 15 elements)

Polish POS text 1
[ADJ,N,PREP,N,PREP,N,PREP,N,PREP,N,N,ADJ,ADJ,N,V]

[V,ADV,N,N,CONJ,V,N,ADV,N,NA,NA,NA,NA,NA,NA]
[N,V,ADJ,N,ADJ,CONJ,N,ADJ,PREP,ADJ,PREP,ADJ,N,N,N]
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[N,ADJ,CONJ,N,PREP,N,V,ADJ,N,NA,NA,NA,NA,NA,NA]
[PREP,N,ADV,V,PREP,N,PREP,N,ADV,ADJ,CONJ,ADJ,N,ABDJ]
[N,V,VPRON,CONJ,N,ADJ,N,ADJ,N,ADJ,N,ADJ,N,CONJ,V]
[ADJ,V,CONJ,N,ADJ,N,V,N,N,N,N,CONJ,N,PREP,N]
[ADJ,ADJ,N,ADJ,PREP,ADJ,N,V,ADV,PREP,N,ADV,ADJ,N, ]
[ADJ,N,V,VPRON,PREP,N,N,CONJ,V,ADJ,N,CONJ,V,N,ADJ]
[ADJ,N,V,N,PREP,N,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[PREP,N,N,N,ADV,V,N,NA,NA,NA,NA,NA,NA,NA,NA]
[V,CONJ,PART,N,N,PREP,N,N,N,N,N,NA,NA,NA,NA]
[ADV,V,VPRON,N,N,PREP,N,V,ADJ,N,NA,NA,NA,NA,NA]
[V,CONJ,ADJ,N,V,ADV,N,PREP,N,CONJ,N,N,N,NA,NA]
[PREP,N,V,CONJ,N,CONJ,ADV,ADV,V,VPRON,N,V,N,NA,NA]
[ADV,N,N,PREP,ADJ,N,PREP,N,V,N,N,ADV,N,CONJ,N]
[ADV,ADV,V,CONJ,ADV,V,VPRON,N,N,NA,NA,NA,NA,NA,NA]
[ADV,PART,ADJ,N,ADJ,ADJ,CONJ,ADJ,ADJ,N,CONJ,N,PRERCONJ]
[ADJ,N,V,N,ADJ,N,ADJ,N,ADJ,ADV,N,CONJ,N,CONJ,ADJ]
[CONJ,V,PREP,ADJ,N,PART,V,ADV,PREP,ADJ,N,CONJ,N,ABJ
[N,V,VPRON,N,ADV,PREP,N,N,N,ADV,ADV,V,PREP,N,V]
[ADV,PREP,N,N,ADJ,N,V,PREP,ADJ,N,CONJ,ADV,PREP,N,V]
[N,PREP,CONJ,V,PREP,N,V,N,N,PREP,N,ADJ,N,ADJ,PREP]
[N,ADJ,N,N,ADJ,PREP,N,PREP,N,V,VPRON,PREP,N,ADV,ADJ
[ADJ,N,V,PREP,N,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,CONJ,V,ADV,ADJ,V,VPRON,PREP,N,N,ADV,ADV,ADJ]
[ADJ,N,PREP,N,V,ADV,N,PREP,ADJ,N,N,PREP,CONJ,V,ADJ]
[PREP,N,N,V,VPRON,PREP,N,ADJ,N,CONJ,V,ADJ,N,NA,NA]
[PREP,N,N,N,N,V,N,N,CONJ,N,N,V,PART,N,CONJ]
[N,PREP,N,PART,V,N,N,PREP,N,N,CONJ,N,N,N,NA]
[N,V,PREP,N,ADV,ADJ,NA,NA,NA,NA,NA,NA,NA,NA NA]
[CONJ,PREP,N,ADJ,N,N,ADJ,ADJ,V,N,N,PREP,N,ADJ,CONJ]
[N,N,ADJ,PREP,N,V,ADV,ADV,ADJ,NA,NA,NA,NA,NA,NA]
[ADJ,ADJ,N,ADJ,V,VPRON,PREP,ADJ,N,V,N,CONJ,V,PRER,N
[ADJ,N,V,ADV,ADJ,CONJ,PREP,N,N,V,N,N,CONJ,ADV,PREP]
[ADJ,N,ADJ,V,N,PREP,N,N,ADV,N,N,N,NA,NA,NA]
[ADJ,ADJ,N,CONJ,N,V,N,N,N,N,ADJ,N,PREP,N,ADJ]
[ADJ,N,ADJ,N,ADJ,N,N,PREP,N,N,V,ADJ,PREP,N,PREP]
[ADV,PREP,N,ADV,N,V,N,ADJ,N,ADJ,ADV,V,N,N,N]
[ADV,V,ADJ,N,N,CONJ,PREP,ADJ,N,V,N,CONJ,V,VPRON,AQV
[ADV,ADJ,N,PREP,N,V,ADV,N,PREP,N,CONJ,N,PREP,N,PART
[ADJ,N,V,ADV,N,ADJ,CONJ,ADJ,NA,NA,NA,NA,NA,NA,NA]
[PREP,N,ADJ,ADJ,N,ADV,ADJ,N,N,CONJ,PREP,ADJ,N,V,VER]
[N,ADJ,N,V,ADJ,ADJ,ADJ,CONJ,ADJ,ADJ,NA,NA,NA;NA,NA]
[N,N,V,ADV,N,PREP,N,PREP,N,ADV,PREP,N,N,ADJ,N]
[ADV,VPRON,ADV,N,CONJ,N,V,ADJ,N,N,CONJ,N,ADJ,NA,NA]
[CONJ,V,N,VPRON,ADV,PREP,N,V,ADV,V,V,N,N,ADJ,N]
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[CONJ,V,ADJ,N,ADV,N,ADJ,PREP,N,N,N,PREP,N,ADJ,NA]
[PREP,N,N,V,NA,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA]
[ADJ,PREP,N,PREP,N,N,ADJ,PREP,N,ADJ,N,V,ADJ,PREP,N]

Polish POS text?
[N,PREP,ADJ,N,PREP,CONJ,N,V,N,V,ADJ,N,NA,NA,NA]
[PREP,ADJ,N,N,N,ADJ,ADJ,N,V,N,NA,NA,NA,NA,NA]
[PREP,ADJ,N,N,V,N,N,PREP,ADJ,N,ADJ,ADJ,CONJ,ADV,V]
[V,VPRON,PREP,N,N,CONJ,N,ADJ,PREP,N,ADJ,N,CONJ,N,AD
[V,N,ADJ,N,NA ,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,PREP,N,N,N,V,PREP,N,PREP,N,ADJ,N,NA,NA,NA]
[ADJ,N,PREP,PART,ADJ,N,ADJ,V,ADJ,N,N,NA,NA,NA,NA]
[N,N,N,PART,N,N,CONJ,ADV,NA,NA,NA,NA,NA,NA,NA]
[CONJ,ADJ,N,N,N,ADV,V,ADV,PREP,N,ADJ,N,ADV,PREP,ADJ
[N,ADV,ADJ,N,PART,ADV,N,PREP,ADJ,N,ADJ,N,NA ,NA ,NA]
[N,V,ADV,N,N,ADJ,CONJ,V,ADJ,PREP,ADJ,ADJ,N,ADJ,N]
[ADJ,N,ADJ,N,N,V,N,N,CONJ,N,N,N,ADJ,PREP,N]
[N,V,N,N,ADJ,N,ADV,ADV,N,CONJ,N,ADJ,ADV,N,ADJ]
[PREP,N,ADJ,N,N,V,PREP,ADJ,N,N,CONJ,N,ADJ,N,NA]
[N,V,VPRON,ADV,PREP,N,ADJ,CONJ,V,PREP,N,N,ADJ,NA,JA
[ADJ,PREP,N,N,CONJ,N,V,CONJ,PREP,N,CONJ,N,ADJ,PREP,
[ADV,PART,V,N,ADJ,N,ADJ,CONJ,V,N,ADV,N,PREP,ADJ,N]
[ADV,ADV,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,CONJ,N,N,ADJ,V,CONJ,N,ADJ,CONJ,N,ADV,V,VPRON
[N,V,CONJ,ADJ,CONJ,ADJ,N,V,N,ADV,ADV,CONJ,PREP,AIN],
[ADJ,ADJ,N,V,PREP,ADJ,N,ADJ,ADV,PART,ADV,PREP,N,N[]
[ADJ,N,PREP,N,N,ADJ,V,CONJ,N,N,PREP,N,ADJ,N,NA]
[PREP,ADJ,N,PREP,ADJ,N,N,V,PREP,N,N,PREP,N,N,N]
[ADJ,N,PREP,N,N,ADJ,V,ADV,ADJ,N,ADV,N,ADJ,CONJ,N]
[N,V,N,ADJ,N,ADJ,V,ADV,N,N,CONJ,ADJ,V,N,ADJ]
[V,ADV,CONJ,ADJ,ADJ,ADJ,N,ADJ,CONJ,V,ADJ,N,ADJ,ADJ]
[N,ADJ,N,ADJ,PART,ADV,ADJ,N,N,NA,NA,NA,NA,NA,NA]
[PREP,N,N,N,PREP,ADJ,N,ADJ,N,V,N,N,ADJ,N,N]
[V,N,ADV,ADJ,CONJ,N,ADJ,V,VPRON,ADV,ADV,ADV,PREP,Ny]
[V,N,N,N,N,ADJ,CONJ,N,N,CONJ,PREP,ADJ,N,V,N]
[ADJ,N,N,V,VPRON,PREP,ADJ,ADJ,N,N,ADJ,PREP,ADJ,NAAN
[ADV,N,V,VPRON,N,ADJ,N,PREP,ADJ,CONJ,ADJ,ADJ,N,NAN
[ADJ,N,CONJ,N,V,ADV,ADV,PREP,N,ADV,N,ADJ,V,N,CONJ]
[ADV,N,N,PREP,ADJ,N,CONJ,N,V,VPRON,PREP,N,CONJ,V,N]
[N,N,ADJ,N,N,V,N,N,PREP,CONJ,V,N,N,NA ,NA]
[CONJ,PREP,N,ADJ,N,V,N,N,N,ADJ,N,ADJ,N,V,ADV]
[ADV,PREP,N,N,CONJ,V,VPRON,ADJ,N,CONJ,N,N,ADJ,ADVIN]
[PREP,N,ADJ,N,N,ADV,N,V,N,ADJ,N,CONJ,V,ADJ,N]
[PREP,ADJ,N,V,ADJ,ADV,PREP,N,N,N,ADJ,PREP,ADJ,N,N]
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[PREP,N,ADJ,N,ADJ,N,V,VPRON,N,ADJ,N,ADJ,CONJ,ADJ,V]
[PREP,N,ADV,ADV,ADJ,PREP,N,N,PREP,N,V,VPRON,ADV,AINA]
[PREP,N,ADJ,ADJ,N,V,ADJ,N,ADJ,ADJ,PREP,N,N,ADJ,NA]
[PREP,N,PREP,N,N,ADJ,PREP,N,PREP,N,ADJ,V,N,PREP,N]
[ADV,N,CONJ,PREP,ADJ,N,ADJ,N,V,N,NA,NA,NA,NA,NA]
[N,VPRON,V,ADV,PREP,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA]
[V,ADV,PREP,N,PREP,ADJ,N,ADV,N,N,N,CONJ,V,PREP,N]
[ADV,N,N,N,ADJ,PREP,ADJ,N,ADJ,PREP,N,ADJ,CONJ,ADRIEP]
[ADV,N,V,PREP,N,ADV,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[PART,V,ADV,N,ADJ,N,CONJ,V,N,N,ADJ,NA,NA,NA,NA]
[ADJ,N,N,ADJ,V,ADV,N,NA,NA,NA,NA,NA,NA,NA,NA]

Polish POS text3
[V,N,VPRON,CONJ,N,ADJ,N,ADV,V,NA,NA,NA,NA,NA,NA]
[CONJ,PREP,N,PART,V,N,ADJ,ADJ,N,NA,NA,NA,NA,NA,NA]
[ADV,N,PREP,N,V,ADJ,CONJ,ADV,ADJ,N,NA,NA,NA,NA,NA]
[V,N,V,PREP,ADJ,N,ADV,N,V,N,CONJ,V,ADJ,ADJ,PREP]
[PART,V,CONJ,VPRON,V,PREP,N,N,CONJ,PREP,N,CONJ,VINGXN]
[N,ADJ,N,NA,NA,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA]
[PREP,ADJ,N,N,N,V,ADV,ADJ,N,N,CONJ,V,N,ADV,NA]
[ADV,ADV,V,CONJ,PREP,N,N,ADJ,N,V,ADJ,N,NA,NA,NA]
[V,PREP,N,ADJ,ADJ,N,NA,NA,NA,NA ,NA,NA,NA,NA,NA]
[N,N,PREP,N,N,PREP,N,ADJ,ADJ,ADV,N,NA,NA,NA,NA]
[V,ADJ,N,N,V,N,ADV,ADJ,N,N,ADV,ADJ,N,NA,NA]
[V,PREP,ADJ,N,PREP,ADJ,PREP,ADJ,CONJ,ADV,ADJ,NA,INKA,NA]
[ADJ,V,N,CONJ,N,V,ADJ,NA,NA,NA ,NA,NA,NA ,NA,NA]
[N,ADJ,N,V,ADJ,PREP,ADJ,N,ADJ,ADJ,N,PART,ADJ,N,CONJ
[PREP,N,V,ADJ,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[V,N,ADV,ADJ,ADJ,N,CONJ,N,NA,NA,NA,NA,NA,NA,NA]
[PREP,N,N,V,ADJ,ADJ,N,ADV,PREP,N,N,PREP,N,PREP,ADJ]
[N,ADV,V,VPRON,PREP,ADJ,N,ADV,ADJ,N,ADV,ADJ,N,ADJ,ONJ]
[PREP,N,PREP,ADJ,N,CONJ,N,N,N,V,ADV,N,NA ,NA,NA]
[PREP,N,ADJ,N,PREP,N,V,N,ADV,ADV,ADJ,N,N,ADJ,PREP]
[ADJ,N,V,VPRON,PREP,ADJ,N,ADV,ADJ,N,N,PREP,N,PREBH
[ADJ,ADJ,N,CONJ,N,N,CONJ,N,ADJ,N,V,CONJ,N,V,ADV]
[ADJ,N,V,VPRON,ADV,ADJ,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[PREP,N,PREP,N,N,V,N,N,ADJ,N,ADV,NA,NA,NA,NA]
[CONJ,N,ADJ,N,N,V,PREP,N,ADJ,N,CONJ,ADV,V,N,N]
[PREP,ADJ,N,V,PREP,N,ADJ,N,CONJ,PREP,N,N,V,CONJ,N]
[PREP,N,N,V,CONJ,ADJ,N,PREP,ADJ,N,PART,V,ADJ,ADJ,N]
[N,N,PREP,N,N,V,ADV,PREP,N,ADJ,PREP,ADJ,N,NA,NA]
[N,N,PREP,N,CONJ,N,N,V,CONJ,N,ADJ,V,PREP,N,N]
[PREP,N,N,ADV,ADJ,N,V,ADJ,CONJ,ADV,ADJ,V,V,N,ADJ]
[V,VPRON,CONJ,ADJ,N,PREP,N,CONJ,N,ADJ,N,ADJ,V,VPRMPIREP]
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[ADJ,ADV,V,PART,ADV,N,CONJ,ADV,ADJ,N,CONJ,ADJ,PARV,N]
[ADJ,ADJ,N,V,ADV,ADJ,N,PREP,ADJ,N,CONJ,ADJ,N,PREMDA]
[V,VPRON,ADV,N,ADV,PART,ADJ,N,V,PREP,N,N,PREP,ADJIN
[PART,N,ADJ,N,V,N,PREP,N,NA,NA,NA,NA,NA,NA,NA]
[ADV,N,VPRON,PREP,ADJ,N,ADJ,ADJ,N,ADV,ADJ,PREP,AININA]
[N,V,VPRON,CONJ,ADV,ADJ,ADJ,N,PART,ADJ,N,CONJ,V,ADW]
[PART,PART,V,N,ADJ,N,N,N,ADJ,N,N,NA,NA,NA,NA]
[ADJ,N,V,PREP,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,V,PREP,N,ADJ,N,N,ADJ,N,NA,NA,NA,NA,NA ,NA]
[V,VPRON,CONJ,N,V,VPRON,N,ADJ,ADV,N,V,PREP,N,ADJ,AD
[CONJ,ADJ,PREP,ADJ,N,N,V,PART,N,PART,PREP,ADJ,CONJJ,PREP]
[ADJ,N,N,V,ADJ,PREP,ADJ,N,ADV,PART,ADJ,PREP,N,N,ADV
[CONJ,ADV,PREP,ADJ,N,V,ADJ,N,PART,N,CONJ,V,N,ADJ,N]
[PREP,N,PREP,ADJ,N,ADJ,PART,V,ADJ,N,CONJ,V,PREP,N,N
[ADV,ADV,N,V,ADV,N,N,N,PREP,ADJ,N,NA,NA,NA,NA]
[PREP,N,CONJ,N,V,ADV,PREP,N,CONJ,N,N,ADV,ADJ,ADV,ER]
[PREP,N,ADJ,N,PREP,N,ADJ,N,ADJ,N,N,ADJ,V,VPRON,N]
[N,PREP,N,V,N,N,PREP,N,N,ADV,PREP,N,ADJ,ADV,CONJ]
[ADJ,N,N,V,VPRON,N,N,PREP,ADJ,N,ADV,PREP,ADJ,N,V]

Polish POS textd

[N,PART,ADJ,N,PREP,N,N,NA,NA,NA ,NA,NA,NA,NA,NA]
[N,CONJ,ADJ,N,PART,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA]
[CONJ,ADJ,V,N,ADV,ADJ,CONJ,ADJ,N,V,N,ADJ,N,CONJ,ADJ
[N,V,ADJ,PREP,N,ADJ,N,V,VPRON,PREP,N,ADJ,PREP,AD|J,N
[ADJ,PREP,N,CONJ,N,ADV,V,VPRON,PREP,N,PREP,N,ADANY]
[PART,V,ADV,ADJ,N,CONJ,PREP,ADJ,ADJ,N,ADJ,PREP,NADQV]
[PART,V,ADV,N,CONJ,N,CONJ,PREP,N,ADJ,ADV,PART,PRERJ,N]
[N,V,ADV,PREP,ADV,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[CONJ,N,ADV,ADJ,V,ADV,ADJ,PREP,N,PREP,N,PREP,ADJ\Y,
[N,CONJ,PART,V,VPRON,N,V,VPRON,ADJ,N,N,V,ADV,ADJ,N]
[ADV,PART,ADV,CONJ,V,ADV,N,ADJ,PREP,N,CONJ,PREP,NDA,N]
[PREP,ADJ,N,PART,ADJ,N,N,PREP,N,ADJ,PREP,N,ADJ,CONIV]
[ADV,PREP,N,PREP,N,PREP,N,N,V,ADJ,ADJ,N,PREP,N,CONJ
[PART,ADV,PREP,ADJ,N,V,ADJ,PREP,ADJ,PREP,N,N,N,V,N]
[N,ADJ,ADV,VPRON,V,V,N,ADJ,ADJ,N,PREP,ADJ,N,NA,NA]
[ADJ,N,PREP,N,N,V,N,ADJ,N,N,PREP,ADJ,CONJ,ADJ,N]
[PREP,ADJ,N,ADV,ADV,CONJ,ADJ,N,ADV,V,PREP,N,N,CONRREP]
[N,V,PREP,N,ADJ,ADJ,ADV,N,N,V,VPRON,ADV,PREP,N,N]
[ADJ,N,N,ADJ,N,ADJ,PART,V,ADV,N,CONJ,N,N,ADJ,N]
[ADV,V,VPRON,CONJ,V,ADV,PREP,N,NA,NA,NA,NA,NA,NA,NA
[PREP,N,CONJ,ADV,V,VPRON,PREP,N,N,N,V,N,N,ADV,ADJ]
[PREP,ADJ,N,ADJ,N,ADJ,N,PREP,CONJ,ADJ,V,ADJ,N,ADJ,N
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[CONJ,N,ADJ,ADJ,ADJ,N,V,ADV,ADV,ADV,PREP,ADV,ADJ,NVA]
[ADV,CONJ,V,ADJ,N,N,N,ADJ,PREP,N,N,NA,NA,NA,NA]
[N,V,ADV,ADJ,CONJ,ADV,PREP,N,CONJ,V,N,PREP,ADJ,N,ER]
[ADJ,N,ADJ,V,PREP,N,ADJ,N,CONJ,PART,ADV,PREP,ADJRNREP]
[N,ADJ,V,CONJ,ADJ,N,N,N,N,CONJ,N,N,N,CONJ,ADJ]
[V,PREP,N,CONJ,V,V,N,ADJ,N,NA,NA,NA,NA,NA,NA]
[PREP,N,V,VPRON,CONJ,ADJ,N,PREP,N,ADJ,ADJ,PREP, ABNRT,ADJ]
[ADV,ADV,ADV,N,N,N,V,ADJ,PREP,ADJ,ADJ,N,CONJ,V,ADV]
[V,PREP,N,N,CONJ,ADV,V,N,N,ADJ,ADV,ADV,ADJ,VPRON,PEP]
[N,PREP,N,N,V,PREP,N,ADJ,N,PREP,ADJ,VPRON,N,PREP,N]
[PART,V,N,ADV,CONJ,N,V,N,CONJ,N,N,PREP,ADJ,NA,NA]
[PREP,N,V,N,N,VPRON,ADV,ADV,CONJ,PART,N,N,ADJ,N.N]
[N,ADJ,ADJ,V,ADV,ADV,ADJ,CONJ,ADV,ADJ,ADV,ADJ,ADJ,/DJ,ADJ]
[N,ADJ,PART,V,ADV,ADV,ADJ,ADJ,ADV,ADJ,CONJ,PART,V,REP,N]
[CONJ,N,PREP,N,V,N,PREP,N,ADJ,N,N,CONJ,CONJ,ADV,ADJ
[ADJ,N,ADJ,ADJ,N,CONJ,N,V,N,N,CONJ,N,N,ADV,ADV]
[N,V,PREP,ADJ,N,N,PREP,ADV,ADJ,PREP,N,N,CONJ,ADV, (]
[V,N,N,ADJ,ADV,ADJ,PREP,N,CONJ,ADV,PREP,ADJ,N,N,AQV
[ADV,ADV,V,N,ADJ,PREP,ADJ,ADJ,N,N,N,ADV,PART,ADJ,PEP]
[V,ADV,N,ADJ,PREP,N,N,V,PREP,N,ADJ,PREP,ADJ,N,N]
[PREP,ADJ,N,V,ADV,N,PREP,N,PART,ADV,PREP,N,ADJ,ADN,
[PART,V,N,N,ADJ,PREP,ADJ,ADJ,CONJ,ADJ,ADV,ADJ,N,NGINJ]
[PREP,ADJ,N,ADV,N,PREP,ADV,ADJ,ADV,ADV,ADJ,N,PREP,N]
[V,N,PREP,N,PREP,N,ADJ,N,CONJ,V,N,ADV,ADJ,ADJ,N]
[PREP,N,ADJ,N,N,PREP,N,N,N,V,PREP,N,ADJ,N,N]
[ADV,VPRON,PREP,ADJ,CONJ,ADJ,N,N,V,VPRON,PREP AD.PREP,
CONJ]
[ADV,N,N,PREP,ADJ,N,PREP,ADJ,ADJ,N,N,PREP,N,V,PREP]
[V,N,ADV,CONJ,ADJ,N,N,PREP,N,V,PREP,N,PREP,N,NA]

Polish POS texts

[N,ADJ,V,VPRON,N,PREP,N,N,NA,NA,NA,NA,NA,NA,NA]
[ADV,V,N,CONJ,N,ADV,V,N,PREP,N,NA,NA,NA,NA,NA]
[V,N,ADJ,PREP,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[V,PREP,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA ,NA,NA]
[V,ADJ,ADJ,CONJ,ADJ,N,PREP,N,NA,NA,NA,NA,NA,NA,NA]
[V,CONJ,N,V,ADJ,N,V,N,PREP,N,CONJ,V,ADJ,N,V]
[ADV,V,PREP,N,V,N,CONJ,V,PREP,ADV,N,VPRON,N,NA,NA]
[V,N,N,V,N,V,N,CONJ,N,PREP,N,ADJ,PREP,N,V]
[V,ADV,N,N,CONJ,V,CONJ,N,V,ADJ,N,NA,NA,NA,NA]
[PART,V,N,N,ADJ,N,PREP,ADJ,N,PREP,CONJ,V,PART,N,CON
[ADJ,ADJ,N,N,N,CONJ,POST,N,ADJ,N,V,N,N,N,ADJ]
[CONJ,N,ADJ,V,ADV,PREP,N,ADV,V,N,CONJ,PREP,ADJ,N,V]
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[CONJ,ADV,V,VPRON,PREP,ADJ,N,V,VPRON,PREP,ADJ,N,ABA,NA]
[PREP,N,V,N,NA,NA,NA,NA ,NA,NA,NA,NA,NA ,NA,NA]
[N,CONJ,V,N,ADJ,V,PREP,N,ADJ,ADJ,N,CONJ,ADJ,N,N]
[ADV,N,V,PART,ADV,ADJ,N,CONJ,N,ADJ,ADJ,N,NA,NA,NA]
[ADJ,CONJ,ADJ,PREP,N,ADV,PREP,ADJ,N,N,V,VPRON,PREM]
[CONJ,PREP,ADJ,N,N,V,ADV,ADV,N,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,V,PREP,N,N,CONJ,N,ADJ,PREP,N,ADJ,PREP,N]
[ADV,PART,V,ADJ,ADJ,PREP,ADJ,N,ADV,ADJ,PREP,ADJ,NDV,ADJ]
[V.N,PREP,ADJ,N,CONJ,PART,V,N,CONJ,CONJ,PART,V,N,V]
[ADJ,ADJ,N,V,ADV,ADJ,N,ADJ,N,CONJ,N,ADJ,N,NA,NA]
[PREP,N,ADJ,N,V,N,ADV,ADV,N,NA,NA,NA,NA,NA,NA]
[V,N,CONJ,V,ADJ,N,N,N,N,N,CONJ,N,N,N,NA]
[V,ADV,ADJ,N,PREP,ADV,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,PART,V,ADV,N,PREP,ADJ,ADV,PREP,N,NA,NA,NA,NA,NA]
[N,ADV,PREP,ADJ,N,ADJ,N,CONJ,ADJ,N,V,NA,NA,NA,NA]
[N,V,CONJ,PREP,N,ADJ,N,ADJ,N,ADV,ADJ,PREP,N,NA,NA]
[PART,V,CONJ,PREP,N,ADJ,N,N,CONJ,V,CONJ,PREP,N,PRN]
[ADV,V,N,N,CONJ,PREP,ADJ,CONJ,ADJ,N,V,ADV,ADJ,N,N]
[ADJ,ADJ,N,N,ADJ,N,V,VPRON,ADV,N,N,PREP,N,N,CONJ]
[ADJ,N,V,ADJ,N,CONJ,PART,V,PREP,N,PREP,N,NA,NA,NA]
[ADJ,PREP,N,N,ADJ,N,V,PREP,N,ADJ,CONJ,ADV,V,N,ADV]
[ADV,N,PREP,ADJ,N,V,PART,ADJ,N,N,CONJ,VPRON,PREPW,
[ADJ,N,V,N,PREP,ADJ,N,N,NA,NA ,NA,NA,NA,NA,NA]
[CONJ,V,ADV,ADJ,N,ADJ,N,PREP,ADJ,N,V,ADJ,N,CONJ,PRE
[N,V,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[V.N,PREP,N,N,ADJ,CONJ,ADJ,N,ADJ,N,N,V,VPRON,ADV]
[V,N,ADV,ADJ,N,CONJ,N,CONJ,V,ADJ,N,NA,NA,NA,NA]
[ADV,N,PREP,N,ADJ,N,V,ADV,N,ADV,N,ADV,PREP,N,N]
[ADJ,N,ADV,ADJ,V,ADV,N,PREP,N,CONJ,N,V,N,N,NA]
[V,VPRON,CONJ,ADJ,ADJ,N,ADJ,N,PREP,ADJ,N,V,ADV,ADXPJ]
[N,V,ADV,ADJ,N,PREP,N,N,NA,NA,NA,NA,NA,NA,NA]
[N,V,CONJ,ADJ,N,ADJ,PREP,N,CONJ,PREP,N,N,ADJ,N,V]
[N,V,N,ADJ,ADJ,N,ADV,N,PREP,ADJ,N,CONJ,N,ADJ,N]
[PART,V,ADV,ADV,V,N,ADJ,N,CONJ,ADJ,N,V,ADJ,N,NA]
[V,N,CONJ,N,ADV,N,CONJ,V,PREP,N,N,N,ADV,V,PREP]
[ADV,V,ADJ,N,N,CONJ,N,PREP,N,PART,V,PREP,ADJ,N,NA]
[PREP,N,ADJ,ADV,V,PREP,N,ADJ,CONJ,ADJ,ADV,PART,ADNJVPRON]
[ADJ,N,N,N,N,V,N,ADJ,ADJ,N,N,ADJ,CONJ,ADJ,NA]

Turkish

ADJ adjective
ADV adverb
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ART article

CONJ conjunction

N noun

PART particle

POST postposition

Vv verb

NA empty space (filler to reach 15 elements)

Turkish Parts of Speech 1

[N,N,N,N,N,ADV,ADJ,ART,N,N,V,NA,NA,NA,NA]
[N,POST,N,ADJ,N,N,N,N,POST,V,CONJ,N,N,ADJ,N]
[N,ADJ,N,POST,N,ART,N,N,N,V,ADJ,N,ADJ,N,V]
[ADJ,N,N,ADJ,N,N,ADJ,N,N,ADV,ADJ,N,N,POST,N]
[ADJ,N,N,N,N,N,ADJ,ART,N,N,POST,V,NA,NA,NA]
[PART,N,N,ADJ,N,NA,NA,NA,NA ,NA,NA,NA,NA ,NA,NA]
[ADJ,N,V,NA,NA ,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADV,N,N,N,ADJ,N,ADJ,N,N,V,NA,NA,NA,NA,NA]
[N,POST,N,N,N,N,N,N,N,POST,ADJ,N,ADJ,N,ADJ]
[CONJ,N,POST,ADJ,N,ADJ,N,POST,N,ADJ,N,V,NA,NA,NA]
[ADV,N,ART,N,ADJ,N,ADJ,N,ADJ,N,V,NA,NA,NA,NA]
[ADV,N,N,N,ADJ,N,ADJ,N,V,NA,NA,NA,NA,NA,NA]
[PART,N,N,N,ADJ,N,N,ADV,N,N,ADJ,N,N,ADV,ADJ]
[PART,N,N,N,V,N,N,V,ADV,V,N,N,N,N,N]
[N,POST,V,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[PART,ADV,ADV,V,N,N,V,NA,NA,NA,NA,NA ,NA,NA,NA]
[ADV,V,N,N,N,N,ADJ,ADJ,CONJ,N,N,POST,ADJ,N,N]
[N,N,V,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADJ,N,N,ADJ,N,ADJ,N,POST,N,ADJ,N,ADV,N]
[PART,N,N,N,N,N,N,CONJ,N,N,ADJ,N,N,V,NA]
[ADV,ADJ,N,N,POST,V,V,PART,PART,ADV,V,NA,NA,NA,NA]
[PART,V,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[CONJ,N,ADV,ADJ,V,ADJ,N,N,NA,NA,NA,NA,NA,NA,NA]
[CONJ,ADV,ADJ,N,N,N,N,N,V,NA,NA,NA,NA,NA,NA]
[N,N,N,N,PART,ADJ,N,V,NA,NA,NA,NA,NA,NA,NA]
[N,CONJ,ADJ,N,N,N,ADV,ADJ,V,NA ,NA,NA,NA,NA,NA]
[N,CONJ,ADJ,N,N,POST,N,ADJ,N,ADJ,N,N,ADJ,ART,N]
[ADJ,N,N,N,V,NA,NA,NA,NA,NA,NA,NANANA,NA]
[ADJ,N,ADJ,N,ADV,ADJ,ADJ,N,N,N,V,NA ,NA,NA,NA]
[CONJ,ADJ,N,ADJ,CONJ,ADJ,ADJ,N,V,CONJ,N,ADJ,N,V,NA]
[N,ADJ,N,N,N,POST,ADV,N,V,NA,NA,NA,NA,NA,NA]
[ADJ,N,N,CONJ,N,N,POST,ADJ,N,V,NA,NA,NA,NA,NA]
[N,ADJ,N,N,POST,ADV,ADV,ADJ,N,N,V,NA,NA,NA,NA]
[ADJ,N,PART,CONJ,ADJ,N,V,N,V,NA ,NA,NA,NA,NA,NA]
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[ADJ,ART,N,V,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADV,V,NA ,NA,NA,NA,NA ,NA,NA,NA,NA ,NA,NA]
[ADJ,N,N,POST,ADJ,ADJ,N,POST,POST,N,V,CONJ,V,NA ,NA]
[N,N,N,POST,CONJ,N,N,POST,NA,NA,NA,NA,NA,NA,NA]
[CONJ,N,POST,N,V,NA,NA,NA,NA,NA,NA,NA,NA ,NA,NA]
[ADJ,N,N,N,POST,N,N,V,NA,NA,NA,NA,NANA NA]
[CONJ,N,N,V,N,POST,ADJ,N,V,NA,NA,NA,NA,NA,NA]
[ADJ,N,POST,ADV,ADJ,V,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[CONJ,ADV,ADJ,N,N,N,N,V,CONJ,N,N,V,NA,NA,NA]
[ADJ,POST,POST,ADJ,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA
[N,POST,ADJ,N,N,V,N,V,ADJ,N,V,NA,NA,NA,NA]
[CONJ,ADJ,ADV,ADV,N,N,N,V,NA,NA ,NA,NA,NA,NA,NA]
[N,POST,N,V,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,POST,CONJ,N,N,V,CONJ,POST,N,POST,N,CONJ,N]
[ADJ,N,POST,N,N,N,V,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,N,ADV,ART,N,V,NA,NA,NA,NA,NA,NA,NA,NA]

Turkish Parts of Speech T 2

[N,ADJ,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADV,N,ADJ,N,POST,N,N,N,N,ADJ,V,CONJ,ADJ,ART,N]
[N,ADV,N,POST,ADJ,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADV,N,N,V,NA,NA ,NA,NA,NA,NA,NA,NA,NA,NA]
[N,POST,N,NA,NA,NA,NA,NA,NA,NANA,NA,NA,NA,NA]
[ADJ,ART,N,N,N,ADJ,N,ADV,N,N,N,N,ADJ,N,N]
[N,N,POST,N,NA,NA ,NA,NA,NA,NA ,NA,NA,NA,NA,NA]
[ADJ,ADJ,N,ADJ,ART,N,V,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,CONJ,N,N,POST,V,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADV,N,N,ADV,N,N,ADJ,N,N,V,N,N,V,V]
[CONJ,ADJ,N,N,ADV,N,N,N,ADJ,ART,N,V,POST,V,NA]
[N,N,N,NA;NA;NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,ADV,N,ADJ,N,ADV,N,POST,ADV,N,CONJ,N,N]
[N,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,N,N,ADJ,N,N,V,POST,N,N,N,N,ADJ,N]
[ADJ,N,N,NA,NA,NA,NA,NA,NA;NA,NA,NA,NA,NA,NA]
[ADJ,N,CONJ,ADJ,ADJ,N,ADJ,N,N,V,NA,NA,NA ,NA,NA]
[ADJ,CONJ,ADJ,N,POST,N,NA,NA,NA,NA ,NA,NA,NA,NA NA]
[ADJ,ADJ,N,ADJ,POST,N,ADJ,ADJ,ADJ,V,POST,V,NA,NA,NA
[ADJ,N,N,N,N,V,CONJ,ADJ,N,ADJ,N,POST,N,V,NA]
[ADJ,N,N,POST,N,V,NA,NA,NA ,NA,NA,NA,NA ,NA,NA]
[N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,CONJ,N,N,N,N,V,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADV,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA ,NA,NA]
[ADJ,ADJ,ADJ,N,ADJ,POST,N,N,ADJ,N,N,N,CONJ,N,V]
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[N,CONJ,ADJ,N,N,NA,NA,NA,NA,NA,NA,NA ,NA,NA,NA]
[ADJ,N,CONJ,N,ADJ,N,N,N,ADV,ADJ,V,NA,NA,NA,NA]
[N,ADV,CONJ,ADJ,N,ADV,PART,ADJ,ART,N,PART,ADJ,N,CONN]
[ADV,N,N,ADJ,N,ADV,ADV,N,V,CONJ,N,ADJ,V,NA,NA]
[N,N,V,NA,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,ADJ,ART,N,CONJ,N,N,ADV,N,ADJ,V,NA,NA,NA,NA]
[ADJ,N,N,N,ADJ,N,POST,N,N,N,N,ADJ,NA,NA,NA]
[ADJ,CONJ,ADJ,ART,N,POST,N,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADJ,N,POST,ADJ,POST,V,NA ,NA,NA,NA,NA,NA,NA]
[N,ADV,N,N,N,ADV,ADJ,N,N,ADV,V,NA,NA,NA,NA]
[ADV,N,CONJ,N,CONJ,POST,N,V,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,ADJ,N,N,N,CONJ,ADJ,N,POST,N,ADJ,N,N]
[N,N,N,ADJ,N,N,N,N,ADJ,ADV,ADJ,N,CONJ,N,POST]
[ADJ,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,ADV,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,ADJ,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,ADJ,ADJ,N,N,N,N,POST,NA,NA,NA,NA,NA,NA]
[N,N,N,N,N,N,N,N,POST,ADJ,CONJ,ADJ,N,N,NA]
[ADJ,N,N,N,V,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,ART,N,ADV,ADJ,N,CONJ,N,N,ADJ,N,N,N,V]
[ADJ,N,ADV,V,ADJ,ADJ,ART,N,N,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADJ,N,ADV,N,ADV,POST,V,CONJ,ADJ,N,ADJ,ART,N]

Turkish Parts of Speech T 3

[N,N,N,N,N,N,ADJ,N,N,ADJ,ADJ,ADJ,N,N,V]
[N,N,N,N,N,N,ADV,ADJ,N,ADV,N,N,V,NA,NA]
[ART,N,N,N,N,ADJ,N,PART,N,V,NA,NA,NA,NA,NA]
[CONJ,ADJ,N,N,N,ADV,ADJ,NA,NA,NA,NA,NA,NA ,NA,NA]
[N,N,N,N,N,N,ADJ,N,N,ADJ,ART,N,CONJ,ART,N]
[N,N,N,N,N,N,N,POST,ADJ,N,CONJ,N,N,ADJ,N]
[N,N,N,ADJ,N,N,N,V,POST,ADJ,ART,N,N,V,NA]
[N,N,CONJ,N,V,CONJ,N,V,NA,NA,NA,NA,NA,NA,NA]
[N,POST,ADJ,N,N,N,N,ADJ,ADJ,N,N,ADJ,ADJ,POST,ADJ]
[ADJ,N,N,N,POST,N,V,NA,NA,NA,NA,NA,NA,NA,NA]
[ADV,ADJ,N,ADJ,N,ADJ,N,N,ADJ,CONJ,ADJ,N,N,ADJ,N]
[CONJ,ADJ,POST,ADJ,N,ADV,ADJ,POST,ADJ,PART,V,NA,NRA,NA]
[N,PART,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NANA]
[N,ADJ,ADJ,N,N,ADV,ADV,N,ART,ADJ,N,N,N,V,CONJ]
[ADJ,N,N,POST,N,PART,N,ADJ,N,ADJ,N,N,N,ADJ,N]
[N,ADJ,N,ADJ,N,POST,ADJ,N,V,N,N,CONJ,ART,PART,N]
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[CONJ,N,N,ADJ,N,ADJ,N,PART,ADV,N,N,ADJ,V,NA,NA]
[N,N,N,POST,N,ADJ,ADJ,ADJ,N,N,ADJ,ART,N,V,N]
[ADJ,ADV,N,ADV,N,N,ADJ,N,POST,N,N,V,N,NA,NA]
[N,N,N,N,ADV,ADJ,N,ADJ,N,V,NA,NA,NA ,NA,NA]
[N,N,ADJ,N,N,N,POST,ADJ,N,ADJ,ART,N,V,NA,NA]
[N,N,N,ADJ,N,POST,N,N,ADJ,N,ART,N,N,N,N]
[ADJ,N,N,N,N,N,N,V,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADJ,ADJ,N,N,ADV,N,POST,ADJ,N,ADV,N,N,POST]
[PART,ADJ,N,ADJ,ART,N,V,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,N,ADJ,POST,V,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADJ,ART,N,N,N,ADV,N,N,N,N,N,ADJ,N]
[N,V,POST,N,N,V,N,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,POST,N,V,NA,NA,NA,NA,NANANA,NA,NA,NA]
[N,N,ADJ,ADJ,N,ADJ,ADJ,POST,N,ADJ,V,ADJ,ART,N,NA]
[N,ADJ,N,ADV,ADJ,ART,N,N,ADJ,N,ADJ,ADV,N,N,N]
[N,N,V,NA,NA,NA,NA ,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ART,ADJ,N,V,N,N,ADJ,V,ADV,N,N,ADJ,ART,N]
[N,ADV,N,N,ADJ,N,N,N,ADJ,N,N,ADJ,N,N,ADJ]
[ADJ,N,N,N,N,N,N,N,N,POST,ADJ,N,ADJ,N,ADJ]
[CONJ,N,N,N,CONJ,ADJ,N,N,CONJ,N,N,ADJ,POST,ADV,N]
[ADV,CONJ,ADJ,N,N,ADV,ADV,ADJ,N,N,ADV,ADJ,V,NA,NA]
[CONJ,PART,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA ,NA,NA]
[ART,N,N,PART,ADJ,N,ADJ,N,N,N,NA,NA,NA,NA,NA]
[N,N,N,ADJ,N,N,N,N,POST,ART,N,N,POST,V,CONJ]
[N,ADV,N,PART,N,N,N,PART,N,N,V,PART,POST,N,ART]
[N,ADJ,N,N,ADV,N,ADJ,N,CONJ,N,N,ADJ,N,POST,ADV]
[N,N,ADV,N,N,ADJ,N,N,N,N,V,NA,NA,NA,NA]
[N,N,ADJ,ADJ,N,N,ADJ,N,N,ADJ,N,V,N,N,NA]
[PART,ADJ,N,ART,N,ADJ,N,POST,N,POST,N,PART,CONJ,N/,N
[ADV,ADJ,N,N,N,N,N,N,V,ADV,ADJ,N,V,ADJ,N]
[ADJ,N,N,ADJ,N,N,N,ADV,ADV,ADJ,N,N,N,V,NA]
[N,ADJ,ADJ,N,N,ADJ,N,PART,N,N,N,N,N,ADV,V]
[N,ADJ,N,POST,N,PART,N,V,CONJ,N,POST,N,N,N,N]
[N,N,ADV,ADJ,N,NA,NA,NA,NA;NA,NA,NA,NA,NA,NA]

Turkish Parts of Speech T 4

[N,ADV,N,N,ADJ,N,CONJ,N,N,NA,NA,NA,NA,NA,NA]
[N,POST,N,CONJ,N,N,POST,N,ADJ,ADJ,N,ADV,N,POST,ADJ]
[ADJ,ADJ,N,N,POST,ADJ,N,ADJ,ADJ,N,POST,ART,N,N,POST
[N,ADV,ART,N,N,N,ADJ,ADJ,N,CONJ,N,N,N,CONJ,N]
[N,N,ADJ,N,N,N,N,N,N,N,N,POST,ADJ,N,ADJ]
[N,ADJ,N,ART,N,ADJ,N,ADV,N,NA,NA,NA,NA,NA,NA]
[N,N,ADV,ADV,N,N,POST,N,ADJ,N,V,NA,NA,NA,NA]
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[N,N,ADJ,N,CONJ,N,N,N,N,N,N,N,N,CONJ,ADJ]
[ADJ,N,ADJ,N,N,POST,ADJ,ADJ,N,N,N,N,V,NA,NA]
[N,N,N,N,N,N,N,N,N,N,N,CONJ,ADJ,POST,N]
[N,N,N,NA;NA;NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,CONJ,N,PART,N,N,N,POST,V,NA,NA,NA,NA,NA,NA]
[ADJ,N,N,N,PART,N,N,NA,NA,NA,NA,NA,NA,NA,NA]
[N,N,ADV,ADJ,N,N,CONJ,N,POST,ADJ,N,N,N,ADJ,N]
[ADJ,N,N,ADJ,N,N,N,ADJ,ART,N,N,N,N,N,CONJ]
[N,POST,N,N,POST,N,ART,N,V,N,POST,N,N,POST,N]
[N,N,ADJ,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,N,ADJ,N,ADJ,V,PART,ADJ,N,N,ADJ,N,ADV]
[N,ADJ,N,ADJ,ART,N,PART,PART,ART,N,ADV,N,ADV,POST,N
[ADV,ART,N,CONJ,PART,N,ADJ,ADV,N,N,NA,NA,NA ;NA,NA]
[ADV,ADJ,ART,N,N,N,N,ADJ,N,N,N,V,NA,NA,NA]
[ADV,POST,N,N,ADJ,CONJ,PART,ADJ,N,N,POST,ADJ,N,AD],
[ADJ,N,N,ADJ,ADJ,N,N,ADJ,N,POST,N,NA,NA,NA ,NA]
[N,N,POST,N,ADJ,PART,ADJ,N,N,PART,N,N,N,ADJ,N]
[CONJ,N,POST,N,N,N,POST,N,ADJ,N,ADJ,N,N,N,CONJ]
[N,CONJ,ADJ,ADJ,N,POST,ADJ,N,N,PART,V,NA,NA,NA,NA]
[N,N,N,V,CONJ,N,N,N,N,ADJ,ADJ,N,ADJ,CONJ,N]
[N,N,POST,N,ADJ,N,N,ADJ,PART,ADJ,N,ADJ,ADJ,N,CONJ]
[ADJ,N,ART,N,ADJ,N,N,ADV,N,CONJ,ADJ,PART,N,ART,N]
[ADJ,N,ART,N,N,ADJ,ADJ,N,N,N,N,N,NA,NA,NA]
[N,N,N,ADJ,ADJ,N,ADJ,ADJ,N,N,ADJ,ART,N,POST,N]
[N,N,ADJ,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,ART,N,ADJ,N,N,N,N,V,NA,NA,NA,NA]
[N,ADJ,ART,N,V,CONJ,N,POST,ADJ,ADJ,N,ADJ,N,V,NA]
[N,N,CONJ,N,N,N,ADJ,N,N,ADJ,ART,N,V,NA,NA]
[N,CONJ,N,POST,ADJ,ART,N,V,NA,NA,NA,NA ,NA,NA,NA]
[ADJ,N,ADV,N,V,N,POST,N,N,N,N,N,N,ADJ,ART]
[ADJ,N,ADJ,N,POST,N,N,N,V,NA,NA,NA,NA,NA,NA]
[ADJ,ADJ,ART,N,PART,N,ADJ,N,N,ADJ,ADJ,N,V,NA,NA]
[ADV,ADJ,ADJ,N,ADJ,N,N,N,N,CONJ,ADJ,N,V,NA,NA]
[N,ADV,N,N,POST,PART,ADV,V,NA,NA,NA,NA,NA,NA,NA]
[N,N,V,N,N,N,N,N,POST,ADJ,N,ADV,ADJ,N,N]
[N,N,ADV,ADJ,ADV,PART,N,ADJ,N,ADJ,N,V,NA,NA,NA]
[N,N,ADJ,N,N,POST,ADJ,N,N,N,CONJ,ADJ,N,N,ADV]
[CONJ,ADJ,N,ADJ,N,CONJ,N,N,N,N,V,N,N,ADJ,ADJ]
[N,N,N,ART,ADJ,ADJ,N,PART,PART,ADJ,N,N,N,ADJ,N]
[ADV,PART,ADJ,N,N,V,PART,N,N,PART,N,N,V,NA,NA]
[N,N,N,N,N,N,N,ADJ,N,N,N,V,NA,NA,NA]
[N,PART,N,N,N,POST,N,ADJ,ART,N,N,V,NA,NA,NA]
[N,PART,N,N,N,ART,N,N,N,NA,NA,NA ,NA,NA,NA]
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Turkish Parts of Speech T 5

[N,N,ADJ,N,N,N,POST,ADJ,N,PART,ADJ,ADJ,N,POST,V]
[ADJ,ART,N,N,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,PART,V,N,N,ADJ,N,ADJ,ADJ,N,N,V,N,N,N]
[ADJ,N,N,N,N,ADJ,CONJ,ADJ,N,N,N,POST,N,N,N]
[ADJ,N,N,ADJ,CONJ,ADJ,N,N,V,CONJ,N,ADJ,N,POST,N]
[N,ADJ,N,N,N,N,N,N,POST,V,NA,NA,NA,NA,NA]
[N,N,ADJ,N,N,N,ADJ,N,N,N,N,CONJ,N,ADJ,N]
[N,N,N,N,ADJ,N,N,N,ADJ,N,N,N,ADJ,N,V]
[N,ADJ,N,N,N,N,N,N,ADJ,ADV,N,N,N,V,CONJ]
[N,N,N,ADJ,N,N,N,POST,N,N,N,V,NA,NA,NA]
[N,ADV,N,POST,N,V,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,ADV,N,N,N,N,POST,N,NA,NA,NA,NA,NA,NA]
[ADJ,CONJ,N,N,ADJ,N,CONJ,N,N,N,N,V,NA,NA,NA]
[ART,ADJ,N,N,N,ADV,ADJ,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,N,N,N,V,NA,NA,NA,NA,NA,NA,NA,NANA,NA]
[ADJ,N,N,CONJ,ADJ,N,POST,N,N,V,NA,NA,NA ,NA,NA]
[CONJ,N,N,N,ADJ,N,ADJ,N,ART,N,N,N,CONJ,ADJ,N]
[N,N,N,CONJ,N,N,N,NA,NA,NA,NA,NA,NA,NA,NA]
[ADJ,ART,N,N,N,N,N,N,N,ADJ,ADJ,N,CONJ,N,N]
[ADJ,N,N,ADV,ADJ,N,ADJ,N,ADJ,N,POST,N,CONJ,N,ADJ]
[N,N,ADJ,N,N,POST,ADJ,ART,N,V,NA,NA,NA,NA,NA]
[CONJ,N,ADJ,N,N,ADJ,N,CONJ,N,ADJ,N,ADJ,ART,N,V]
[N,ADV,ADJ,ADJ,N,CONJ,N,N,ADJ,N,V,NA,NA,NA,NA]
[ADJ,N,CONJ,ADJ,N,CONJ,PART,N,N,N,ADJ,N,V,NA,NA]
[ADV,N,N,N,N,ADJ,N,ADJ,N,ADJ,ART,N,N,N,ADJ]
[N,CONJ,N,ADJ,N,N,N,N,ADJ,N,ADJ,ART,N,N,N]
[N,ADJ,ART,N,N,N,POST,ART,N,CONJ,N,POST,N,N,N]
[ADV,ADJ,POST,ADJ,ADJ,N,ADV,V,CONJ,N,N,ADJ,N,N,N]
[N,N,CONJ,N,N,N,N,CONJ,ADJ,N,ADJ,ADV,N,N,ADJ]
[N,N,N,N,POST,ADV,ADV,ADJ,POST,ADJ,N,N,V,NA,NA]
[ADV,N,N,V,CONJ,N,N,ART,N,N,N,ADJ,ADJ,ADJ,ART]
[N,N,POST,ADJ,N,N,N,CONJ,N,N,N,N,ADJ,ADJ,N]
[ADJ,N,N,ADJ,N,ADJ,N,ADJ,N,NA,NA,NA,NA,NA,NA]
[N,ADJ,N,ADJ,N,N,N,ADJ,N,ADJ,N,V,NA,NA,NA]
[N,POST,N,ADJ,N,N,CONJ,ADJ,ADJ,N,ADJ,N,V,NA,NA]
[ADJ,N,ADJ,N,N,ADJ,N,N,N,NA,NA,NA;NA ,NA,NA]
[N,N,N,ADJ,N,V,NA,NA,NA,NA,NA,NA ,NA,NA,NA]
[N,N,ADJ,PART,ADJ,N,ADV,ADJ,N,N,ADJ,ADJ,N,ADJ,N]
[N,N,V,N,N,V,CONJ,ADJ,N,ART,ADJ,N,ADV,N,ADV]
[N,CONJ,N,N,N,N,N,ADJ,N,ADV,ADJ,V,NA,NA,NA]
[N,POST,N,V,PART,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[ADV,V,CONJ,N,ADJ,V,ADJ,N,CONJ,N,POST,NA,NA,NA,NA]

160



[ADJ,ADJ,N,POST,N,N,N,N,ADJ,ART,N,N,ADJ,V,NA]
[N,ADJ,N,POST,ART,N,V,CONJ,N,N,V,NA,NA,NA,NA]
[PART,CONJ,N,ART,N,V,CONJ,N,ADJ,N,ADV,N,N,V,NA]
[N,ADJ,N,ADJ,ART,N,N,N,CONJ,ADJ,ART,N,N,ADJ,N]
[ADJ,N,ADV,ADJ,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[PART,ADJ,N,ADV,V,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA]
[N,CONJ,N,ADJ,CONJ,N,N,N,N,POST,V,NA,NA,NA,NA]
[ADJ,N,V,CONJ,N,N,N,V,NA,NA,NA,NA,NA,NA,NA]

Turkish Word length T 1

[2,4,3,3,2,4,2,2,1,2,4,2]
[3,2,2,3,3,4,2,2,2,3,4,2,2,3,2,2,2,4,2,2,1,2,3]
[3,3,3,4,2,1,1,2.2,3,21,1,1,1,2,3,2,1,2,1,3,2]
[1,1,3,3,4,3,2,3,4,4,2,2,2,6,2,1,2]
[2,2,2,4,2,3,3,1,3,4,1,4]

[2,3,3,4,1,3]

[2,2,2]

[1,3,4,3,1,2,3,2,5,4]
[2,2,2,2,4,3,5,1,3,3,2,4,2,2,2,4,2,2,2,2,4,3]
[2,2,3,2,2,2,4,2,2,1,2,4,3]
[3,1,1,2,2,2,2,1,2,2,2,3,2,1,2,2,2,1,1,2,2,2,3,4]
[3,2,3,2,1,1,1,1,2,3,2,1,2,1,1,3,2]
[2,2,3,2,1,1,3,3,5,3,2,3,3,4,2,2,2,6,2,1,2]
[2,2,2,4,6,2,3,3,2,3,2,3,3,2,3,2,4]

[4,2,2]

[2,2,2,2,3,2,4]
[2,5,3,1,4,2,2,3,1,2,3,3,1,4,3,1,2,1,3,1,5,4,4,3,4]
[2,4,3]
[1,3,3,3,3,2,2,2,4,2,2,2,1,4,4,3,2,1,2,4,2]
[2,5,2,3,4,4,3,1,3,6,1,3,2,4]
[2,4,1,3,3,3,5,1,2,2,4]

[2,7]

[2,6,1,3,3,1,2,4]

[2,1,2,2,4,6,1,1,3,2]

[2,1,3,4,1,2,4,2]

[2,1,2,3,4,4,1,2,3]
[2,1,2,3,3,4,5,1,3,2,2,3,3,1,6,6,4,4,4,1,3,1,214312,4,4,3,2,5,4]
[1,2,1,2,2,3,2,3,5,4,2,2]
[1,2,1,2,2,3,3,2,3,2,2,3,3,3,3]
[2,4,3,5,1,4,4,3,4,1,3,2,3,3]
[5,5,4,3,4,2,3,2,2]

[1,3,2,1,0,4,1,4,2,2]

[3,1,2,5,3,4,1,2,2,3,2]
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[1,3,2,1,2,4,4,3,4]

[1,1,3,5]

[1,2,3,4]
[3,2,2,1,1,2,1,2,2,0,2,1,3,5,2,3]
[3,2,4,2,2,3,3,2]

[2,2,1,4,4]

[2,2,3,3,1,2,2,3]
[2,1,3,2,4,2,4,2,4]

[1,2,1,1,1,4]
[2,3,1,1,2,2,3,2,4,1,2,3,3]
[4,2,1,2]

[1,2,2,3,3,4,5,4,2,3,6]
[2,3,3,4,4,3,3,5]

[2,2,3,4]
[4,2,4,3,1,3,1,4,1,1,4,31,1,2,2,2,2,4,4]
[1,2,1,2,2,3,3]

[5,2,3,2,1,1,3]

Turkish Word length T 2

[1,1,2,3]
[2,4,2,4,3,4,2,43242212211,1,1,3]
[1,2,1,2,3]

[3,2,3,3,3]

5,3,7]
[2,1,3,3,2,4,4,5,5,3,2,3,2,5,3,3]
[4,2,3,6]

[1,1,2,2,1,2,5]

[3,5,2,4,2,3,7]
[3,3,2,2,3,2,2,2,3,4,5,4,2,3,7,1,1,4,2,2]
[2,1,2,2,3,3,3,3,3,1,3,3,1,4]
[2,4,6]
[2,5,2,7,2,5,3,7,6,3,8,4,2,6,7,2,2,2,2,4,5,4,3,3]
[4,6,6]
[2,7,3,4,3,3,4,3,1,3,4,2,5,3,2,3,2]
[2,5,6]

[6,2,2,6,2,3,3,5,6,5]

[3,2,3,4,3,5]
[4,2,5,5,1,3,3,2,3,3,3,3]
[1,3,5,2,4,2,1,1,2,2,5,2,4,3]
[2,5,5,1,2,3]

[4,8]

[4,5,1,3,3,2,4,5]

[1,4,4,6,3]
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[2,4,2,2,3,2,4,6,2,6,4,3,1,4,2]
[1,2,2,2,6]

[3,4,2,2,2,4,3,5,2,2,2]
[1,4,2,2,2,2,1,2,1,2,2,2,3,2,52,2,5]
[3,4,3,3,4,1,2,1,2,1,4,1,2]

[2,4,3]

[2,3,1,2,2,2,2,4,5,2,3]
[1,3,3,3,3,4,2,2,1,2,5,4,4]
[3,2,3,1,2,3,5]

[1,2,3,6,2,3,1,4]
[4,4,3,2,5,4,5,3,3,1,3]
[2,2,1,4,1,1,4,2]

[5,2,4]
[5,4,3,5,3,2,5,1,1,2,4,5,4,2,6,4]
[5,2,3,3,4,6,6,5,3,3,4,4,1,2,3,5,6]
[4,5,6]

[7,7]

[3,6]

[2,3,6]

[2,1,3,5]

[4,3,3,3,4,3,2,4,2]
[3,3,3,2,4,2,2,3,2,3,1,2,4,6]
[2,2,3,1,2]
[3,2,1,2,2,2,7,2,3,6,3,4,4,1,4]
[2,5,4,7,1,2,1,3,3]
[2,2,2,5,4,3,3,1,7,2,1,4,2,1,3,2,2]

Turkish Word length T 3

[4,3,2,2,1,2,4,2,3,4,4,1,251,3,2,3]
[4,6,4,2,2,5,3,5,3,3,2,4,3]
[1,4,4,3,2,3,3,2,1,3]

[2,1,3,2,6,1,2]
[4,1,2,4,2,3,1,2,3,3,1,3,1,1,2,2,4,2,2,6,4,5]
[5,3,4,2,3,3,1,2,2,5,1,3,3,2,3,6,1,1,2,3,1,2]
[2,4,6,2,3,4,1,2,2,2,1,4,3,3]
[3,2,1,3,1,2,3,1]
[3,3,2,4,2,5,3,2,1,3,4,3,1,1,2,4,1]
[1,4,6,2,3,2,3]
[3,2,2,5,5,1,2,4,3,1,1,3,4,3,4,3,2,3,6,4,1,1,43},2,
[2,4,2,3,3,2,4,2,3,1,5]

[2,1]
[4,2,2,1,4,4,2,2,2.1,2,23,3,3,1,3,2,2,3,3,4]
[1,3,5,4,3,1,1,3,1,3,2,3,2,3,3,1,2,3,7,1,5,3]
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[3,6,4,2,4,2,3,3,5,4,4,1,1,1,2,3,3,4,2,3,4]
[2,3,2,1,2,4,1,1,3,5,2,2,2]
[4,6,4,3,6,4,1,2,3,1,2,6,3,1,1,3,4]
[2,5,3,2,4,4,7,4,3,3,2,3,2]

[3,3,4,4,3,4,4,5,6,4]
[1,3,2,3,3,5,2,3,2,1,4,2,1,1,1]
[6,3,5,3,4,1,2,1,2,3,3,2,2,2,3,1,2,1,3,3,2,4,3%314,3]
[1,4,2,1,3,3,2,4,4]
[4,3,4,2,3,4,3,3,2,3,2,2,2,2,2,3,6,2,4,1,5,3,3,1,1]
[2,5,1,3,1,2,3]

[1,4,1,4,4,2,4]

[3,4,4,1,2,4,3,3,4,3,3,3,4,5,3,4,2]

[4,3,2,4,2,3,2]

[4,3,3,4,4]

[3,2,3,2,4,2,4,2,3,2,3,5,1,2]
[4,3,3,4,2,1,2,2,2,3,2,2,3,3,4,3,4,4]

[4,2,3]
[4,1,3,6,5,4,2,2,3,3,3,4,3,1,3,2,1,3,2,1,3,1,113,2,
[1,2,3,4,7,3,2,5,5,1,3,4,3,2,3,3,2,1,2,1,4,4]
[4,3,1,3,2,4,5,3,4,2,2,3,2,4,4,3,5]
[2,2,2,2,3,2,3,4,2,4,4,4,2,4,2 5]
[2,1,1,4,2,3,5,3,2,2,3,2,2,1,5]

[1,1,2,4]

[1,3,5,1,2,2,3,2,2,3]
[3,4,3,3,3,1,2,1,2,3,3,3,5,1,1,4,4,4,1,3,2,2,341123]
[1,2,1,1,2,5,5,1,1,2,4,1,1,4,3,2,2,4,1,4,4,4]
[2,4,3,3,2,2,4,3,1,2,4,3,3,2,3,3]
[4,3,2,4,4,7,4,3,3,2,3]
[1,2,1,2,2,3,3,3,3,5,1,5,1,2,3,4,2,3,6]
[3,1,2,1,2,2,4,1,3,4,1,2,4,2,3,2,1,1,2,4,4,1,1,3]
[3,4,2,1,2,4,2,3,3,3,6,4,1,2,2,4,2,3,3,2,4,3,614315,4,2,4,1,3,3,2]
[1,3,2,3,1,1,4,3,2,2,2,3,3,4,5]
[2,3,2,2,2,4,1,2,1,2,4,4,3,4,2,3,3]
[2,1,2,4,2,44,2131,1414,4,71,3,451,4,6,1,2]
[5,2,4,1,2,4]

Turkish Word length T 4

[4,1,4,3,3,2,1,4,1]

[2,3,3,1,3,2,3,3,3,1,1,4,3,2,4,3,4,4]
[6,1,2,4,4,3,3,6,3,4,4,1,3,5,2,1,5]
[6,4,1,3,2,4,4,2,3,1,4,2,3,4,1,5,3,4,1,4,4,1,2%244,5,2,2]
[2,4,2,3,5,2,4,2,2,3,3,2,3,5,5,3,5,1,4]
[2,3,6,1,2,5,5,3,2]
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[3,2,3,3,4,3,4,3,3,4,5]
[4,4,2,5,2,3,3,5,3,3,5,3,4,1,3,3,4,4,2,3,4,1,244442,3,3,2]
[1,3,2,3,5,2,2,2,5,3,2,4,5]
[3,4,2,1,2,2,2,2.4,3,451,3,1,3,3,4,2,5,1,1,242223,3,1,1,2,1,2,4,4,5]
[3,5,2,1]

[4,1,4,2,1,1,2,1,1,1,2,4,2,6]

[1,6,4,3,1,4,4]
[1,8,1,4,2,4,1,3,3,2,5,2,4,3,4,1,3,2,2,2,5,3]
[5,2,4,5,5,5,3,1,2,2,1,4,1,1,2,6,1,3,3,5]
[5,2,2,2,2,3,1,1,3,3,2,2,2,2,2,5,1,1,2,2,2,2,242523,4]
[5,4,1,3]

[2,3,4,4,1,3,1,3,2,1,3,5,1,3,2,4,2,5,3,3,3,2]
[5,2,5,3,1,3,1,2,1,2,2,4,1,3,2,3,1,2,3]
[3,1,3,1,1,3,3,3,2,2]

[3,2,1,3,1,4,2,3,5,2,5,5]
[2,3,4,4,2,1,1,1,3,2,3,1,1,2,3,4,5]
[1,3,4,3,1,3,4,2,3,3,6]

[5,4,4,3,3,1,3,4,3,1,3,5,5,2,3]
[2,5,2,2,4,1,5,3,2,4,2,3,3,4,1,1,3,3,2,1,1,2,323134,2,2,4,4,4,5]
[5,1,2,5,4,3,3,3,4,1,2]
[5,3,2,4,2,5,3,1,3,3,3,4,2,1,3,2,1,3,2,1,4,3,113722,3,1,2,6,5]
[3,5,3,2,7,5,4,3,1,3,1,5,2,3,1,1,2,5,1,3,3,4,4]
[1,2,1,2,2,2,4,3,3,1,1,1,3,1,4,2,2,4,4]
[1,4,1,3,4,2,1,1,1,5,3,3]
[3,2,4,2,1,3,3,1,2,4,1,1,2,2,4,3]

[5,3,3,2,1,4]

[3,2,3,1,3,2,2,3,3,3,2]

[4,3,1,2,2,1,4,2,2,3,3,1,3,3]
[1,1,1,2,4,5,2,4,4,1,1,3,4]

[1,1,1,4,2,1,1,2]
[1,2,2,4,3,5,2,2,4,2,5,4,5,3,1,2,3,4,2,1,2,3,22232,3,6]
[1,2,4,1,4,2,3,4,3]

[2,2,1,2,1,1,2,3,3,1,2,3,5]

[3,2,2,3,2,3,3,5,5,1,2,3,6]

[4,4,5,4,4,1,3,5]
[3,2,3,1,2,1,2,2,2,3,1,4,2,3,5,3,1,2,3,3,6]
[3,3,3,3,4,2,3,1,1,2,2,3]
[2,3,2,3,1,2,1,2,2,4,4,3,3,4,1,2,55,3,5,4]
[2,2,3,2,3,1,2,3,2,2,2,2,4,5,3,3,3]
[3,2,5,1,3,2,4,1,1,2,3,3,2,5,3,4]
[3,1,2,3,5,2,1,2,4,1,4,3,3]

[2,4,1,3,2,4,3,3,4,3,2,3]

[1,1,3,3,4,5,4,2,1,2,2,4]

[4,1,3,2,5,1,3,1,4]
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Turkish Word length T 5

[3,3,3,2,3,2,4,2,1,1,1,3,1,2,3,4,3,3]

[3,1,4,1]
[1,1,2,3,4,1,2,1,3,3,2,3,2,4,4,1,4,5,2,3,2,3,5%113,10,2,4]
[4,2,2,2,4,4,3,1,3,3,4,4,2,2,54,3]
[1,1,3,3,1,4,3,5,3,1,2,1,3,2,2,3,2,2,4,4,2,2,323235,3]
[4,2,1,2,1,1,2,4,6,5,3,3,5,3,4]
[3,4,3,2,5,2,2,3,3,2,1,4,3,6,1,2,3,4,4,4,4]
[2,4,3,6,3,3,2,5,3,3,2,5,3,3,2,3,4,7,4]
[1,1,5,3,2,4,3,2,1,4,3,2,4,4,3,3,3,1,1,2,6,3,4]
[2,3,4,2,4,2,5,2,4,2,7,3,2]

[4,3,4,2,6,5]

[2,2,4,3,4,2,4,2,4]

[3,1,3,3,4,2,1,6,2,2,7,4,4]

[1,3,3,4,4,2,2,4]

[3,3,2,1,5]

[1,3,4,2,3,2,4,1,1,1]
[2,2,2,4,3,2,4,44,211,3,1,5,3,3,1,1,5,3,4,3]
[5,2,6,2,4,7,2]
[2,1,3,6,2,4,1,5,1,3,3,4,2,2,4,1,3,3,5,4,4,4]
[3,3,3,4,3,4,5,2,3,3,4,1,1,2,3,5,2,1,3,4,3,3,437%,
[6,4,3,3,4,2,2,1,3,4]
[2,1,4,3,4,3,2,1,5,4,52,1,5,3]
[4,2,2,3,4,1,6,2,6,5,8]
[1,3,1,3,2,1,1,6,6,2,2,3,4]
[3,2,4,1,5,3,2,3,3,2,1,3,3,5,7,4,3,3,3,3,3,2,251, 2,
[1,1,3,5,4,4,3,3,3,2,3,1,2,1,2,4,1,2,5,3,2,4]
[2,2,1,5,3,3,2,1,4,1,4,3,2,2,2,2,3,5]
[4,1,2,3,2,3,3,6,1,2,5,2,4,7,4,5,2,1,4]
[3,5,1,3,3,4,4,1,3,3,3,3,3,6,4,1,4]
[4,4,5,3,3,3,4,7,2,3,4,6,3]
[2,4,4,4,1,4,2,1,3,6,6,3,3,3,1,1,3]
[5,3,3,4,3,4,4,1,3,4,2,4,1,2,452,1,3,1,5,2,4,3]
[1,2,3,2,4,4,4,4,2]

[3,2,4,2,2,3,5,1,3,4,3,5]
[5,2,4,3,4,6,2,3,2,4,3,3,4]

[1,2,1,4,7,3,2,4,1]

[4,2,2,2,3,1,1,2]
[2,4,4,1,2,2,2,1,3,3,2,3,3,1,5,2,6]
[3,3,1,3,4,1,1,3,4,1,1,1,2,3,4,4,2,4]
[1,1,2,6,3,2,6,6,4,1,4,5]

[2,3,6,4,2]
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[4,5,1,4,4,4,2,4,1,7,2]
[4,2,1,3,4,2,2,6,2,1,4,3,2,3]
[4,4,3,2,1,2,3,2,3,6,4]
[2,1,3,1,3,2,1,5,1,1,1,1,2,3,4,4]
[1,1,2,2,1,3,3,4,1,2,1,3,3,1,1,2,3]
[1,2,1,3]

[2,4,2,3,2]

[3,1,3,4,1,1,2,6,3,2,3]
[3,6,3,1,4,1,6,3]

Persian texts

Text1
a) POS sentence-wise:

‘[ADV,P,N,N,P,N,N,N,A,V,ADV,P,N,DET,N,CON,N,DET,N,P,N,N,P,PRO,N,V]

[ADV,P,N,N,N,CON,ADV,N,A,AUX,P,N,N,V,CON,PRO,P,N,N,A,V,V,CON,P,N,N,N,A,
P,N,CON,N,V]

[ADV,CON,N,N,P,N,A,CON,A,N,P,N,A,CON,A,P,N,N,N,P,N,V]

[P,DET,N,N,ADV,P,N,N,V,CON,A,N,CON,N,ADV,N,P,N,CON,N,N,A,V,CON,P,PRO,
V]

[ADV,AUX,V,P,DET,N,N,A,A,V,CON,N,CON,N,VCON,N]

[N,N,N,RA,P,PRO,N,V,CON,P,N,N,N,A,N,RA,V]

[ADV,P,DET,N,N,ADV,P,N,N,V,N,AUX,CON,N,P,N,A,N,A,V,CON,DET,N,P,N,N,A A,V
,CON,N,P,N,N,N,P,N,ADV,A,V]

[ADV,DET,N,RA,AUX,N,A,CON,A,N,N,V,CON,N,N,N,RA,P,PRO,N,V,AV]

[P,N,PRO,ADV,ADV,N,N,A,V,N,CON,N,N,P,N,V,CON,ADV,N,A,A,A,P,N,N,RA,V]

‘[AUX,V,N,PRO,P,N,P,N,N,N,A,CON,A,N,V]

[CON,A,N,A,N,P,N,N,N,CON,N,N,V]

[P,A,N,N,CON,ADV,N,N,N,N,N,A,CON,N,P,N,A,N,P,N,A,V]

[P,A,N,A,A,N,N,A,RA,P,PRO,V,CON,P,N,P,N,PRO,N,A,P,PRO,V]

[A,V,CON,N,N,CON,N,P,N,P,N,V,CON,P,N,V,CON,N,A,N,CON,N,A,RA,V]

[N,N,N,CON,P,N,N,P,PRO,V,P,N,AV]

[PRO,N,CON,P,N,N,N,CON,P,N,N,N,A,A,CON,N,V,CON,P,N,N,N,V]

[P,N,PRO,P,N,N,N,A,N,A,P,PRO,N,CON,N,V,CON,DET,N,P,N,V,CON,P,N,N,A,A,V]

‘[ADV,N,N,N,A,N,A,N,V,CON,ADV,P,N,P,N,A,CON,PN,P,PRO,V]

[PRO,P,N,A,V,N,P,N,V,CON,N,N,N,A,V]

[P,N,N,N,P,N,N,A,V,CON,AUX,N,A,P,N,CON,N,N,CON,ADV,N,A,V,CON,CON,PRO,P
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,N,CON,N,CON,N,A,CON,A,N,V]

[ADV,N,ADV,N,CON,N,A,AUX,P,N,CON,N,N,N,V]

[ADV,N,P,N,N,A,CON,N,N,A,P,N,N,P,N,CON,N,N,N,V,CON,N,N,RA,P,N,N,N,V,CON
,N,N,N,RA,P,N,PRO,V]

[ADV,N,N,N,P,N,A,N,A,AV,ADV,N,P,N,P,N,N,RA,ADV,V]

[ADV,DET,N,P,N,V,CON,P,N,N,N,CON,N,PRO,N,A,V,CON,PRO,RA,CON,AUX,N,N,V
,A,P,N,CON,N,V]

[PRO,V,ADV,N,N,N,P,N,N,CON,N,A,V,CON,A,N,N,N,V,CON,AUX,N,A,N,P,N,N,V]

[N,V,N,P,N,N,CON,ADV,A,N,V,ADV,P,DET,N,CON,N,N,PRO,A,P,N,A,V]

[N,A,N,N,P,N,AV,CON,N,AN,P,N,CON,N,P,N,N,N,PRO,ADV,N,N,V]

[P,N,N,CON,N,N,A,N,V,CON,N,N,P,N,A,N,A,CON,N,A,P,N,P,N,PRO,N,A,V,CON,N,A
DV,P,N,P,DET,A,N,P,N,N,N,CON,N,V]

[ADV,N,PRO,N,A,V,CON,N,P,N,N,CON,N,A,P,N,CON,N,V]

‘[N,N,A,N,P,N,N,CON,N,P,N,N,V]

b) Word length sentence-wise:

[2,1,3,2,3,2,3,3,3,2,2,3,2,1,2,1,2,1,3,1,1,3,1,1,3,3]

[4I 1I3I3I3I 1I5I5I3I2I 1I3I3I8I 1I2I 1I2I2I2I 1I5I3I 1I1131213I 1ISI 11314]

[3,53,2,1,3314,2,14,414,4,4,2,54,3,5]

[1,1,3331,1,21,2,33,144,3,3,3,1,2,2,4,6,1,1,1,6]

‘[5I3I 1’ 1’ 1I3I3I3I2I5I 1I3I 1I4I5I 1I1]

[3,2,51,1,2,3,5,1,1,3,2,3,2,3,1,5]

[3I 1’ 1I3I2I5I3I5I2I2I2I4I3I 1I2I7I5I4I6I 1’ 1I2I 1’ 1I213I4I 1’ 1I3I 11214131 11511I3I1]

[3I 1I3I 1I3I3I4I 1I2I3I3I5I 1I2I2I2I 1’ 1I2I3I2I 1I4]

[1,3,1,1,33,2,8,3,3,1,3,3,1,3,1,1,3,4,23,3,1,1,3,1,5]

[2I 1I2I2I 1I2I 1I2I2I2I4I 1I4I3I1]

[4,1,2,3,3,1,3,2,4,1,3,3,1]

[1,2,4,4,1,3,3,1,33,2,3,1,2,1,2,4,2,54,3,1]

[1I 1I3I2I2I2I2I3I 1’ 1’ 1I3I 1I4I2I 1I4I 1I4I3I 1’ 1I5]

[2,1,1,3,2,1,3,3,3,4,8,1,11,3,3,1,3,3,3,1,3,3,17]

[6I3I3I 1’ 1I2I5I 1I2I3I3I 1I2I 1I1]

[2,6,1,1,2,4,6,2,1,2,4,4,4,51,2,1,1,1,3,3,5,3]

[1,3,2,1,4,33,3,3,2,3,2,2,1,3,3,2,1,3,1,6,4,1,3,4,2,3,3,2]

‘[4I3I2I3I3I3I3I2I6I3I2I4I4I 1’ 1I3I 1I4I3I 1’ 1I5]

‘[2,1,3,2,2,2,1,4,1,1,4,3,3,4,1]
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1,35313333141311,1,33,113,;3,5,1,1,24,2,1,3,1,5,3,1,2,3,3]

[5I3I2I3I 1I4I2I2I 1I3I 1I2I5I2I4]

[3,3,1,2,23,14331,1,2,22,1,33,1,3,1,3,3,1,11,1,1,3,1,342]1,3,1,2,5]

[4I2I3I2I 1I3I3I4I4I3I 1I2I3I3I4I 1I3I6I 1’ 1I7]

(3,1.5,1,4,1,1,1,3,2,3,1,3,2,2,2,5,1,2,1,1,2,3,2,2,3,1,3,1,3,4]

(11,2,431,114,1,1,2,1,2,25,2,2,1,4,2,2,3,2,1,5,2,4]

‘[3I 1I2I 1I3I 1’ 1I3I3I6I 1I2I 1’ 1I3I 1I2I5I 1I2I 1I7I2I1]

[2,3,6,2,15,1,21,4,2,3,1,3,1,2,1,4,4,3,1,2,2,3,1]

[1I2I3I 1I2I3I 1I4I3I 1I2I2I3I 1I3I3I4I 1I5I3I2I2I 1’3’2,2,2, 1’ 1I4I 1I3IZI 1’ 1’ 1I4I 1I2I2I3I 1I4
/4]

‘[2I4I 1’ 1I4I7I3I8I 1I7I 1’ 1I4I4I 1I4I 1I4I7]

‘[7,2,2,2,2,3,5,1,5,3,2,2,1]

Text 2.
a) POS sentence-wise:

[DET,N,A,CON,P,N,N,A,V,P,N,CON,P,DET,N,N,P,N,A,V,V]

[A,N,N,P,N,V,CON,N,CON,N,ADV,P,DET,N,N,N,P,PRO,V]

‘[P,N,P,N,A,N,V,CON,ADV,PRO,P,N,CON,N,P,PRO,V]

[P,N,N,ADV,P,N,V,P,P,N,A,A,V,ADV,DET,N,RA,V,CON,P,N,DET,N,A,N,P,N,P,N,V]

[ADV,V,CON,P,N,N,P,N,N,P,N,N,P,N,CON,N,V]

[N,CON,N,V,CON,P,N,N,P,N,N,CON,N,ADV,V]

[N,P,N,A,N,N,PRO,V,CON,N,N,A,RA,P,N,A,V,ADV,P,N,N,A,P,N,V]

[ADV,IF,N,P,N,A,PRO,P,N,A,A,N,CON,N,ADV,P,N,N,A,V,P,N,A,PRO,P,N,ADV,V]

[N,N,N,CON,N,N,N,P,N,CON,N,N,CON,N,P,N,V,CON,N,N,P,N,PRO,P,N,A,P,N,CON,
N,P,PRO,V]

[ADV,N,N,N,PN,N,CON,N,A,N,P,N,N,A,CON,A,V,CON,N,A,V,A,N,CON,N,N,P,PRO,
V]

[N,N,N,ADV,ADV,V,N,N,A,P,N,AUX,P,N,V,CON,N,N]

[PRO,CON,N,N,N,A,A,V,A,N,V,N,CON,N,P,PRO,P,N,A,V,N,CON,N,ADV,P,DET,N,V,
CON,A,N,P,N,N,N,AV]

[DET,N,A,N,A,AAP,N,A,P,N,N,CON,N,A,N,A,P,N,N,V,CON,ADV,N,RA,P,N,PRO,V]

[P,N,A,N,P,N,A,N,CON,N,CON,N,A,N,AV]

[N,A,N,A,P,N,N,CON,P,N,N,N,N,A,P,N,N,V,P,A,N,P,DET,N,V]

[N,V,P,N,P,N,P,N,N,N,DET,N,RA,P,N,N,V,CON,P,N,N,PRO,P,N,A,CON,N,N,N,ADV,
ADV,A,V]
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‘[N,N,N,N,V,CON,N,A,A,N,N,PRO,RA,ADV,V,CON,ADV,ADV,P,N,N,V]

[N,A,P,N,A,DET,N,ADV,V,CON,N,N,A,CON,ADV,N,A,RA,V,CON,PRO,ADV,AN,V,CO
N,IF,N,A,RA,V,N,A,PRO,RA,P,N,A,N,CON,V]

[ADV,A,A,N,ADV,P,N,CON,N,V,CON,ADV,N,N,P,N,N,P,N,RA,V]

[ADV,N,A,ADV,P,N,A,V,CON,V,CON,N,N,A,V,CON,PRO,RA,A,V]

[ADV,N,PRO,PRO,V,CON,N,N,CON,N,N,N,A,P,N,P,N,N,V,CON,PRO,N,CON,N,V,N,
P,N,A,A,P,N,N,AV]

[P,N,N,N,N,A,N,P,N,N,PRO,P,N,CON,N,V]

[P,AN,V,CON,N,P,N,A,N,A,CON,P,N,CON,CON,P,N,PRO,P,N,V]

[PRO,V,CON,N,N,A,P,N,N,N,N,N,A,V]

[PRO,P,N,V,CON,N,N,A,RA,P,N,V,CON,P,N,N,P,N,CON,N,A,CON,P,N,N,A,V,N,CON
,N,N,CON,N,A,N,RA,P,A,N,N,N,V]

[ADV,P,N,N,CON,N,N,CON,N,A,N,N,N,N,N,CON,V,CON,A,V,CON,N,CON,N,P,N,V,
CON,N,V,CON,AUX,N,N,RA,V]

[N,ADV,P,N,N,A,P,N,N,A,P,N,CON,AUX,N,V,CON,PRO,PRO,RA,P,N,V,CON,N,ADV,
CON,P,N,N,A,CON,N,PRO,P,N,N,V]

[P,A,N,N,A,V,P,N,A,A,AN,ARA,V,CON,P,N,P,N,P,N,A,P,N,P,N,A,V]

[ADV,N,CON,V,CON,PRO,V,N,PRO,V,CON,N,N,A,N,P,N,RA,PRO,V]

‘[N,V,P,N,P,N,ADV,P,N,N,N,DET,N,RA,P,N,N,V,CON,N,N,N,P,N,RA,V]

b) Word length sentence-wise:

[1,3,3,1,38,2,2,3,3,41,1,1,3,2,1,6,2,4,4]

[3I3I7I 1I8I7I 1I3I 1I2I 1’ 1’ 1I3I4I3I3I 1I6]

[1I5I 1I2I3I3I3I 1I2I2I 1I7I 1I4I 1I2I7]

[4,4,4,3,18,4,1,1,2,3,3,6,2,1,2,1,3,1,1,1,1,2,1,5,3,2,4,8,7]

[2,6,1,2,3,8,2,10,2,3,2,3,2,2,1,3,3]

[8,1,3,4,1,2,2,2,1,2,3,1,2,1,4]

[3,1,2,4,3,7,1,31214,11,5,2,54,1,3,5,2,1,2,3]

[4I2I8I 1I5I3I 1I3I3I4I3I3I 1I2I4I 1’ 1I6I2I4I 1I3I5I 1I1161215]

[5.4,51,24,2,52,1,2,2,2,21,31,1,21,5,41,1,5,3,1,4,1,2,1,1,6]

[7I2I4I5I4I3I3I 1I3I3I3I 1I2I7I2I 1I5I 1’ 1I3I3I5I2I3lllzl 1’ 1’ 116]

[2,4,2,1,7,3,3,3,4,4,52,1,2,4,1,2,3]

[2,1,331,234,2211,213,1,14,2,35,1,1,3,3,1,1,3,3,1,1,1,1,2,2,3,8,4]

‘[1I2I 1I3I3I4I3I 1I4I3I3I8I2I 1I3I3I4I4I2I3I3I 1’ 1I3lll 1’ 1I4I 114]

[3,7,2,4,1,3,53,1,3,1,2,5,2,6,1]

[1I5I4I2I 1’ 1I5I 1’ 1I2I3I2I2I4I 1’ 1I2I 1’ 1I5I3I 1’ 1I3I1]
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‘[3,3,1,5,1,5,1,5,2,3,1,1,1,1,1,4,4,1,3,3,2,1,1,4,5,13,3,2,1,3,,1]

[5I2I2I3I 1I2I2I3I4I 1I4I 1’ 1I4I4I 1I2I2I 1’ 1I5I7]

(2,41,2,21,2,3,4,1,3,2,41,3,5,51,51,1,31,1,2,1,2,3,51,6,3,2,1,1,1,2,3,2,1,5]

[4I3I3I4I2I 1I5I 1I2I5I 1I3I3I4I3I3I2I 1I5I 1I8]

[2,8,4,2,15,3,3,15,1,3,3,5,1,11,1,3,3]

[54,1,1,1,13,3,1,44,2,3,1,3,2,3,7,7,2,2,2,1,2,3,1,1,3,3,7,1,4,4,4,3]

11,2,1,10,3,8,2,1,2,2,1,3,3,1,2,2]

[1,2,4,1,1,33,3,3,441,1,3,1,1,1,4,1,4,3,5]

[1I3I 1I3I2I4I 1I3I2I6I4I2I4I7]

[1I2I2I 1’ 1I4I3I2I 1I4I5I6I 1I2I2I2I 1I2I2I 1I2I3I3I 1I3I3I4I3I3I3I 1’ 112141 11212I 1’ 1I3I 1I2I2
,2,4]

[4,1,4315,4,1,2,21,33,6,5,111,31,1,41,4,1,5,2164,1,3,2,4,1,4]

[4I2I4I3I2I4I 1I2I3I3I 1I2I 1I5I2I3I 1’ 1I2I 1’ 1I3I5I 1I4lzl 1131215131 1’ 1lzl 11312I3]

[1I2I4I3I3I3I 1I4I3I2I3I2I2I 1I3I 1I2I5I 1I5I 1I2I3I 1I4I 1151314]

[3,41,51,2,4,3,251,3,2,4,3,1,2,1,2,7]

[3I3I 1I5I 1I5I3I 1I5I2I3I 1’ 1’ 1’ 1’ 1I4I4I 1I2I4I4I 1I3I114]

Text 3.
a) POS sentence-wise:

[N,N,N,N,V,CON,N,A,A,ADV,N,N,PRO,RA,V,CON,ADV,P,N,N,V,CON,N,ADV,A,N,
RA,CON,V]

‘[N,V,N,A,N,CON,N,RA,P,N,A,P,N,N,N,N,CON,ADV,V]

[N,AUX,N,P,N,A,P,N,N,RA,P,N,V,CON,ADV,N,N,V,CON,ADV,P,N,V,N,RA,ADV,V]

[N,A,ADV,P,N,A,V,CON,N,A,P,N,N,A,P,N,A,V]

[ADV,N,N,N,A,N,A,N,A,RA,V,CON,N,N,CON,N,N,N,A,RA,V]

[N,N,CON,N,N,CON,N,RA,P,A,N,N,N,V,CON,V,A,N,CON,P,PRO,V]

[N,CON,N,P,N,N,P,N,A,AUX,P,N,A,CON,P,N,PRO,V,N,A,RA,V,CON,ADV,ADV,V]

[N,P,N,P,N,N,P,N,N,V,P,ADV,V,CON,ADV,P,N,N,N,RA,V,CON,AUX,N,PRO,RA,P,N,
V]

[N,N,N,N,N,P,N,CON,P,N,V,P,N,N,CON,N,A,N,N,DET,N,N,CON,N,V]

[P,N,N,N,A,N,P,DET,N,P,N,A,CON,N,A,CON,A,P,A,N,N,CON,N,V]

[N,P,N,N,A,CON,P,PRO,N,P,N,P,N,CON,N,N,CON,P,N,P,N,N,A,V,CON,P,PRO,V]

[N,N,N,A,N,P,N,N,P,N,N,N,N,P,N,A,A,V]

‘[N,N,N,N,N,P,N,N,N,N,N,N,A,N,P,N,N,RA,P,N,N,A,DET,N,V]

‘[A,N,N,N,A,P,N,A,N,RA,P,N,N,P,N,N,N,A,P,DET,N,A,V]
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IN,N,N,N,A,N,RA,V]

[P,N,N,N,N,ADV,N,N,N,N,N,P,N,N,V,P,N,N,P,N,AV]

[N,N,N,N,N,A,N,RA,CON,P,N,N,A,P,N,P,N,ADV,PRO,P,N,V,V]

[N,P,N,P,N,P,N,V,CON,ADV,N,A,RA,A,V,CON,ADV,CON,AUX,PRO,V]

[DET,N,N,N,P,N,A,N,A,P,N,N,A,N,CON,N,A,N,ADV,P,N,A,N,A,P,DET,N,P,N,N,V]

[A,N,AN,V,P,N,P,N,A,CON,N,A,P,N,N,P,N,A,A,N,V]

‘[N,N,N,V,CON,N,PRO,N,P,N,A,P,N,A,N,N,ADV,A,N,N,A,N,N,RA,V]

[N,N,P,N,N,P,N,A,P,N,N,CON,N,A,P,DET,N,V]

[N,N,N,P,N,N,N,PRO,P,N,P,N,N,A,N,V]

[N,A,N,V,N,N,N,N,RA,P,N,N,N,A,N,V

[N,N,N,N,A,N,N,CON,P,N,A,P,N,V,P,N,N,P,N,N,A,N,V,CON,ADV,N,A,CON,A,N,A,D
ET,N,N,RA,V]

[ADV,N,A,A,N,A,V,CON,AN,A,N,P,DET,N,RA,P,N,N,N,V]

[N,N,ADV,V,CON,P,N,PRO,N,A,N,N,RA,N,N,CON,A,N,V,ADV,V,CON,N,N,A,N,RA A
UX,P,N,V]

[N,N,N,N,V,N,N,N,P,N,A,N,A,V,CON,N,N,N,P,N,P,N,A,PRO,P,N,N,CON,N,N,P,N,CO
N,AV]

[N,N,N,A,P,N,N,DET,N,P,N,N,P,N,N,A,P,N,V]

‘[P,A,N,N,N,N,N,N,CON,N,N,N,P,N,V]

b) Word length sentence-wise:

(5,2,2,3,1,2,2,3,4,41,4,1,1,41,2,1,1,5,6,2,4,2,2,2,1,1,5]
(3,3,2,2,1,1,41,4,6,2,1,3,3,4,2,1,2,5]
(3,4,53,4,2,1,2,41,2,1,3,1,3,2,4,1,1,3,1,4,7,4,1,3,3,6]
(8,4,2,P,5,3,V,2,3,4,P,4,2,4,P,4,2,1]
(3,4,2,2,3,2,2,4,41,3,1,1,4,1,2,3,4,3,1,3]
(3,1,1,2,4,1,41,3,1,2,2,2,4,1,3,1,4,1,1,2,3]
4,1,4,2,2,3,1,1,5,5,1,4,3,1,4,4,3,6,4,2,1,3,2,3,2,4]
(4,1,2,1,2,4,1,4,3,4,12,5,1,21,2,3,4,1,2,1,4,1,1,1,1,2,3]
(4,4,3,43,1,6,1,1,2,5,1,3,3,1,3,1,4,2,1,2,2,1,3,1]
[1,3,5,2,1,2,1,1,2,4,4,4,1,5,3,1,3,2,1,2,1,1,3,2]
(2,3,2,35,1,1,1,1,1,2,1,4,1,3,6,1,1,3,1,3,11,2,4,1,1,3,5]
(2,2,2,3,1,1,4,4,1,2,2,3,2,1,1,2,3,3]
‘[3,4,2,3,3,1,2,3,3,7,4,2,3,1,2,2,1,4,3,3,3,1,2,3]
‘[2,3,3,3,2,1,4,3,3,1,1,2,3,3,1,2,4,5,1,1,3,3,3]
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16,1,4,3,4,5,1,3]

[1,3,5,3,1,3,2,3,4,4,5,1,1,3,1,1,2,4,1,3,3,3,1]
[2,2,3,2,3,3,4,1,1,1,4,6,3,4,6,1,3,3,2,1,3,7,4]
3,3,3,1,2,1,3,2,2,4,4,2,1,4,1,1,2,1,5,2,5]
[1,2,1,2,3,3,2,4,3,3,5,4,,3,1,2,2,2,3,4,3,1,4,4,3,1,3,1,1,5,3]
[1,2,2,3,1,4,5,3,7,3,1,6,3,1,5,3,1,2,2,3,1,5]
13,2,4,3,1,2,1,2,1,5,3,1,3,4,2,4,3,2,2,2,3,3,2,1,2]
[4,4,1,3,6,1,3,4,3,5,4,1,3,5,1,1,2,4]

[9,3,8,1,3,3,3,1,1,3,4,3,2,2,3,3]

3,3,3,6,5,2,4,5,1,1,1,3,2,3,4,4]
13,3,2,2,3,2,3,1,3,3,4,1,1,4,2,2,3,1,5,3,3,1,1,1,4,2,3,1,1,3,3,1,2,6,1,5]
13,1,2,3,4,2,4,1,1,3,3,4,1,1,2,1,1,2,2,5,6]
13,1,3,1,1,1,3,1,3,3,1,3,1,4,3,1,2,3,4,2,2,1,5,2,3,3,1,1,5,3,4,5]
[4,3,4,3,1,6,4,3,1,3,1,2,1,3,1,2,2,3,4,3,1,1,2,1,3,2,4,1,3,3,1,4,1,1,3,1]
3,4,2,4,1,4,4,1,2,1,2,2,1,2,1,2,3,2,4]

11,2,3,5,4,2,3,2,1,1,1,2,1,4,4]

Text 4.
a) POS sentence-wise:

IN,V,N,A,N,P,N,N,P,N,A,V]

[P,N,N,N,N,P,N,P,N,A,N,P,N,N,PRO,RA,N,A,CON,N,N,P,PRO,V]

[N,N,N,A,N,N,N,N,A,N,N,N,PRO,RA,A,V]

‘[N,N,A,P,N,A,N,PRO,P,N,N,N,V]

[PRO,N,N,N,N,N,N,RA,P,A,N,N,P,N,N,V]

[N,N,N,ADV,V,CON,P,A,N,N,A,P,N,N,P,N,A,A,N,P,N,A,N,RA,V]

[P,N,N,N,N,N,V,CON,DET,N,A,P,N,N,P,N,A,N,A,CON,A,A,P,ADV,N,A,V]

[P,DET,N,ADV,P,N,DET,N,P,N,CON,N,N,A,N,CON,P,N,CON,N,N,V]

‘[N,A,N,P,N,A,P,N,N,A,P,N,N,P,N,V,CON,P,N,A,N,P,A,N,N,V]

[N,N,V,CON,N,PRO,N,A,A,P,N,A,P,A,N,ADV,N,P,A,N,A,RA,V,CON,CON,V]

[DET,N,P,N,A,CON,N,N,N,ADV,RA,V,V]

[PRO,P,N,V,CON,N,V,CON,P,N,N,N,V,CON,N,A,RA,V]

[P,N,A,N,A,P,N,N,P,N,DET,N,A,N,N,V,CON,A,N,AV]

[N,N,N,P,N,P,N,N,N,P,N,N,V,N,N,CON,N,ADV,A,P,PRO,V]

‘[P,N,N,N,N,N,N,N,CON,N,PRO,RA,P,N,CON,N,A,V]
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‘[ADV,P,DET,N,N,P,N,V,N,V,CON,N,A,N,RA,P,DET,N,V]

[ADV,DET,N,N,A,P,N,CON,N,PRO,V]

[ADV,N,N,DET,N,V,CON,ADV,CON,P,N,N,P,N,PRO,V,CON,ADV,ADV,P,N,PRO,V,CO
N,N,A,RA,P,N,PRO,V]

[N,A,V,CON,A,N,P,N,N,V,CON,N,N,P,N,N,RA,V,CON,AUX,ADV,V]

[ADV,N,A,N,CON,N,P,N,A,CON,ADV,P,N,N,P,N,N,A,V,CON,N,N,PRO,RA,V]

[N,A,N,CON,N,P,N,N,CON,N,P,N,N,A,V,CON,N,CON,N,N,P,N,A,N,P,N,N,P,N,A,V]

[N,N,N,P,N,CON,N,N,ADV,P,A,N,N,P,N,CON,N,ADV,N,A,CON,N,N,CON,ADV,N,A,A
N,N,CON,N,V]

[V,N,N,P,A,N,A,P,N,N,A,P,N,ADV,V,CON,N,A,V]

[N,N,P,N,N,N,A,V,ADV,N,A,P,N,CON,N,A,CON,P,N,V]

[P,AMN,N,A,P,N,N,CON,N,A,N,A,CON,,P,N,N,CON,N,V,P,N,N,A,N,N,A,N,V]

[N,DET,N,P,A,CON,A,CON,P,N,P,N,A,PRO,ADV,P,N,A,V]

[ADV,N,ADV,A,N,RA,CON,V,CON,V,N,CON,N,A,N,N,RA,P,N,A,P,N,V]

‘[ADV,N,P,DET.N,V,CON,N,N,A,CON,A,P,N,N,CON,N,CON,N,A,N,A,V]

[N,N,N,P,N,N,N,N,N,N,CON,N,V]

[ADV,ADV,P,N,P,N,P,N,N,N,A,N,N,A,P,N,N,N,P,N,A,RA,V]

b) Word length sentence-wise:

12,1,2,5,3,1,1,3,3,2,3,2]
[1,3,5,7,2,2,2,1,3,2,3,1,2,2,1,1,3,2,1,2,3,1,1,3]
5,2,3,5,2,2,5,5,2,2,5,2,1,1,3,V]
5,2,3,2,3,3,3,1,1,3,3,9,1]
[1,2,3,10,3,3,9,1,1,4,3,3,1,2,3,2]
14,3,2,2,4,1,1,1,2,3,3,1,2,4,1,2,3,2,1,1,4,3,3,1,3]
[1,3,5,3,4,2,5,1,1,3,3,1,2,2,1,2,3,2,2,1,3,3,1,3,1,3,3]
[1,1,3,3,1,3,1,4,3,3,1,2,3,4,3,1,1,2,1,2,3,8]
[3,4,4,5,3,5,1,2,6,2,5,4,3,1,4,3,1,24,2,1,1,3,4,4,5]
[2,3,5,1,4,1,1,33,2,3,4,1,3,4,2,4,2,2,5,2,1,2,1,1,4]
11,3,3,4,4,1,2,2,2,4,1,5,3]
1,1,2,1,1,4,6,1,2,4,2,4,5,1,2,4,1,7]
1,2,3,4,1,2,4,1,2,1,2,1,2,2,2,1,1,1,2,4]
[5,4,3,1,4,1,3,4,2,1,1,4,1,3,3,1,1,2,2,1,1,4]
[[4,1,3,3,2,1,1,2,1,31,1,4,4,1,3,2,3]
13,4,1,2,3,3,2,4,4,3,1,3,2,2,1,1,1,2,6]
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13,1,4,3,8,1,3,1,3,2,2]
13,2,2,1,2,1,1,3,3,1,1,3,1,3,1,6,2,3,1,1,2,1,6,1,4,3,1,1,1,1,5]
8,4,5,1,2,3,1,2,1,6,1,4,3,1,3,4,1,6,1,3,3,6]
[4,2,3,5,1,3,1,2,3,1,1,1,4,2,1,3,2,2,1]
12,2,3,1,3,1,3,2,1,3,1,2,3,3,1,1,2,1,2,2,1,3,2,2,1,3,3,1,2,3,1]
3,4,3,1,6,1,3,2,3,4,3,4,2,1,3,1,2,3,2,4,1,2,3,1,1,3,6,1,2,1,1,6,2]
16,4,3,2,2,2,3,3,2,1,5,1,7,3,4,1,3,2,7]
[4,4,2,3,5,5,3,2,3,3,3,1,2,1,3,3,1,1,3,5]
11,2,2,1,3,3,3,3,1,2,1,2,2,1,3,3,2,1,3,4,1,1,4,4,3,2,3,8,4]
13,1,2,4,3,1,4,1,3,3,1,3,3,1,2,1,4,3,5]
[2,4,2,2,2,1,1,5,1,4,4,1,1,2,2,1,1,1,5,2,1,5,4]
13,2,1,1,2,1,1,3,1,2,1,4,1,3,5,1,4,1,6,3,3,3,5]
[2,5,2,1,4,1,3,4,4,4,1,4,5]
[4,5,2,2,1,2,1,2,10,3,1,5,1,4,2,2,2,2,1,3,2,1,4]

Text 5.
a) POS sentence-wise:

[N,V,N,CON,N,P,N,V,CON,N,P,N,N,V]

[N,N,N,CON,N,N,N,N,A,PRO,RA,P,N,N,V]

[ADV,N,P,P,ADV,PRO,V,CON,N,A,P,N,A,V,ADV,A,V,CON,P,PRO,P,N,N,V,CON,P,N,
A,CON,A,PRO,V]

[P,DET,N,N,N,V,CON,N,A,A,N,RA,P,N,V,CON,ADV,A,N,RA,P,N,N,P,N,V]

[N,N,P,N,N,P,PRO,V,CON,N,N,N,A,ADV,P,AN,P,N,P,N,N,P,N,P,N,PRO,V]

[N,N,V,CON,DET,N,CON,N,PRO,ADV,ADV,P,N,N,CON,N,V,N,A,V,ADV,N,P,PRO,V]

[N,P,N,PRO,V,ADV,A,N,RA,P,N,P,N,N,P,N,V]

‘[N,N,A,N,P,N,P,N,P,N,A,N,P,N,A,P,N,ADV,V,CON,N,A,N,P,DET,N,V]

[N,CON,N,P,DET,N,V,CON,P,N,N,P,N,A,N,A,N,P,N,P,N,A,V]

[N,A,P,N,V]

[N,N,DET,N,N,PRO,P,N,RA,V]

[N,P,N,A,P,N,CON,P,PRO,AUX,P,N,A,V]

[N,CON,P,N,A,A,P,N,V,AUX,P,N,N,A,P,PRO,V]

[DET,N,P,N,A,N,N,N,CON,N,PRO,P,N,A,PRO,CON,A,N,P,N,P,N,N,A,N,A.V]

[ADV,P,N,P,PRO,CON,DET,N,A,N,P,N,ADV,ADV,V]

‘[DET,N,AUX,A,N,CON,N,CON,P,N,N,N,P,DET,N,V,V]

‘[A,N,N,N,AUX,N,DET,N,RA,V,CON,N,PRO,RA,P,N,N,V]
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‘[IF,PRO,N,N,RA,V,PRO,AUX,P,N,A,P,N,N,V]

[N,N,N,A,DET,N,RA,P,A,N,A,P,N,N,V]

[P,N,N,N,N,A,N,A,P,N,N,A,N,CON,N,P,N,P,A,N,A,A,A,A,CON,A,V]

[ADV,N,A,A,P,N,AN,A,N,A,RA,P,N,P,N,A,P,N,V]

[N,ADV,N,N,PRO,RA,P,N,N,CON,P,N,A,N,V,V]

[N,N,V,N,P,N,CON,CON,V,N,A,A,CON,A,N,RA,V]

[A,N,A,V,N,ADV,N,CON,N,P,N,V]

[ADV,ADV,N,P,N,N,A,P,N,CON,N,RA,P,N,CON,N,N,P,N,A,V]

[N,N,N,P,N,A,PRO,V]

[N,N,N,N,CON,N,ADV,P,N,P,PRO,V]

[A,V,P,A,N,A,N,CON,A,N,N,A,N,P,N,V]

[A,N,AN,P,N,DET,N,V,N,PRO,RA,P,A,N,A,N,N,N,P,N,N,V]

‘[N,V,N,P,N,A,CON,ADV,P,N,N,V]

b) Word length sentence-wise:
[3,4,4,1,4,1,5,2,1,3,3,2,4,4]
[5,5,3,1,3,3,1,4,2,1,1,1,5,1,5]
13,2,1,1,2,1,1,1,4,3,1,2,2,1,1,3,1,1,1,1,1,2,2,8,1,1,4,2,1,3,2,7]
[4,1,3,4,4,5,1,3,3,2,4,1,1,3,6,1,7,3,3,1,3,1,3,1,2,2]
13,2,1,3,4,2,1,4,1,3,5,2,3,2,2,2,1,1,3,4,2,4,1,3,1,2,1,4]
12,1,4,1,1,4,1,4,1,2,2,1,2,3,1,3,3,2,3,3,2,8,3,1,8]
[4,P,4,1,6,2,1,2,1,3,4,1,2,1,3,2,4]
3,2,2,3,1,9,1,3,1,1,5,3,1,3,3,3,2,44,1,2,5,3,1,1,1,5]
[2,1,3,2,1,1,4,1,1,2,3,3,2,2,2,3,3,1,3,6,4,2,8]
[4,3,3,3,8]

[4,2,1,2,1,2,1,7,1,8]

3,1,2,3,2,3,1,2,1,2,1,3,1,5]
13,1,3,4,5,3,1,2,7,2,2,2,7,5,1,2,4]
11,2,3,3,1,2,1,9,1,1,2,1,4,4,1,1,1,N,3,3,1,4,2,5,4,2,1]
[4,1,4,1,2,3,1,2,4,3,3,2,3,6,5]
[1,4,4,3,3,1,4,1,1,2,3,4,2,1,4,6,2]
[1,2,2,2,4,2,1,2,1,5,1,1,1,1,2,4,9,4]
[2,2,3,2,1,4,2,2,3,2,3,1,4,2,5]
14,9,3,3,1,2,1,3,3,4,2,1,2,3,5]
15,2,2,1,4,5,5,4,1,2,2,3,2,1,2,1,4,1,3,2,3,4,3,3,1,3,3]
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(3,4,3,3,1,4,3,3,2,3,4,1,1,3,1,5,7,1,2,3]
(3,6,3,3,1,1,4,5,3,1,1,6,3,3,5,5]
(3,4,5,4,4,3,1,3,1,2,3,3,4,1,4,2,1,5]
(1,4,2,1,4,3,2,1,4,3,2,3]
(5,2,4,1,3,2,3,1,2,1,1,1,1,5,1,4,5,1,2,2,3]
(5,2,3,1,4,3,1,6]

(4,2,1,3,1,4,1,4,2,1,1,4]
(3,1,5,3,3,2,1,5,2,3,3,3,1,4,4]
(1,2,4,41,2,1,2,1,3,1,1,1,1,4,4,2,1,2,1,2,2,4]
[2,1,3,1,4,3,1,5,1,2,3,6]

J.W.v. Goethe,Der Erlkoénig, Lemmas replaced by their frequencies

1,2,4,1,1,1,9,2,
13,6,13,6,13,5,
13,3,13,2,1,4,13,3
13,2,13,1,13,2,13,1

24,4,2,1,13,4,1,13,1,
1,9,13,13,3,4,
13,3,6,1,9,1,
24,4,13,6,2,1,

13.1,5,1,2,6,24,
1,3,1,1,24,6,13,
2,1,1,6,4,13,1,
24,1,3,2,1,1,

24,9,24,9,9,1,13,4,
2,3,24,1,1,
6,2,1,2,24,5,
4,1,1,1,13,2,

1,1,2,13,6,24,2,
24,3,1,13,1,3,
24,3,1,13,1,1,
9,19191,13,

4,9,4,9,9,3,13,4,1,

3,3,411’1’
24,4,24,4,24,3,13,1,
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13,1,13,1,1,4,1,

24,1,13,24,1,13,3,1,
9,6,13,4,1,4,1,24,1,
4,9,4,9,1,2,13,24,
3,3,24,2,1,1,

13,9,1,13,2,1,
13,2,4,3,13,1,5,
1,13,1,6,1,9,1,
4,13,3,13,5,6,1
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