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The topic of this study is the following problem: Let T be some text and 7T'1 be an
excerpt from that text with a length of n. Can a number m (n > m) be found such
that the letter frequencies in T'1 are a good approximation of the letter frequencies in
T, i.e. every excerpt T'1 in T with “length” equal to the number of letters n (n > m)
to characterize the letter frequencies in the whole text well enough? We propose the
following hypothesizes:

1. m = 4000 for texts written in Bulgarian language.

2. The number 4000 does not depend on the language in which the text is written.
In this paper we work with a book written in Bulgarian language.

1. Introduction. There are large differences between the letter frequencies in
different texts, depending on the topic, author, etc. [1]. When we study the letter
frequencies, we usually work with excerpts of length 1000 letters [2]. It gives a good
idea of the letter frequencies in the text. But there are often great deviations from their
middle values. The question is whether we can find a number of letters, which guarantees
a good approximation of the letter frequencies in the text. This research gives an answer:

Yes, it is enough to count an excerpt of length 4000 letters and we’ll have a very good
idea of the letter frequencies in the whole text.

In other words, for all excerpts of length 4000 letters the deviations of letter frequencies
from the frequencies in the whole text are little.

2. The method. We focus on 4 letters — “a”, “e¢”, “0” and “r’ and the text ”Little
money bible” in Bulgarian [3]. Let us take an excerpt of length 6000 letters. We divide
it into 6 parts, each of length 1000 letters and then we calculate the letter frequencies
for each part. After that we calculate the middle values for the excerpt of length 6000
letters. Now we remove the last part and then we calculate the middle values of the
frequencies for the rest (5) parts. We do the same for 4 parts and for 3 parts. The results
can be seen in the following table:
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a e o r
6 parts | 11.08 | 10.72 | 9.25 | 1.48
5 parts | 11.2 | 10.51 | 9.08 | 1.6
4 parts | 11.28 | 10.68 | 8.95 | 1.73
3 parts | 11.73 | 10.08 | 9.25 | 1.87

Let us see the letters “a” and “e”. The deviations of the values for 3 parts from
those for 6 parts are much greater than those for 4 parts and 5 parts. Now, we make
the assumption that 4 parts is the optimal number which gives quite good information
about the letter frequencies.

Now, let us see if this is true for other excerpts of length 4000 letters. We take a
random excerpt of length 4000 letters. The results for the letter frequencies are the
following:

a e o r
10.78 | 11.13 | 10.13 | 1.13

We see that they are similar to the results for 6 parts, that we obtained above.
We do the same with other random excerpt of length 4000 letters. The result is the
following:

a e o r
11 | 11.25 | 895 | 1.35

The deviations are little again.

Now, let’s calculate the middle values of letter frequencies and the standard deviations
for all 14 parts of length 1000 letters. When we compare them with the results for the 3
excerpts of length 4000 letters, we obtain the following table:

a e o r
middle value 10.97 | 10.99 | 941 | 1.34
standard deviation | 0.91 1.19 1.01 | 0.38
1st excerpt 11.28 | 10.68 | 895 | 1.73
2nd excerpt 10.78 | 11.13 | 10.13 | 1.13
3rd excerpt 11 11.25 | 895 | 1.35

All letter frequencies in the excerpts of length 4000 letters (with one small exception)
deviate from the middle values for 14 excerpts of length 1000 letters in the frames of the
standard deviation for text length 14 000 letters.

3. The result. We claim that the following is true:

e [t is enough to have an excerpt of length 4000 letters to get a good approximation

of the middle values for the whole text.

e And we suppose that it is true for any text written in any language.

e Naturally, for some specialized texts, if there are some words in the text, which are

very often repeated, then we can remove them. This depends on the aims of the
research.
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TEKCTOBE, YECTOTN HA BYKBUTE 1 BAPMAIIVN — METO/I 3A
OIITNMU3AIINA HA N3CJIEIBAHUATA

CBuiiena Moppanosa XpucroBa

OGekT Ha W3CcieJBaHe B Ta3u craTus € cjefgHara 3anada: Heka T e mpousBoseH
TekcT ¢ OykBHu, a 1'1 e yacT or Hero ¢ n OykBu. MoxKe JId Jla Ce MOCOYU HUHCIIO 1M
(m > n), rakoBa ue Gyksenure decroru Ha 1'1 ca 106po npubinKeHne Ha OyKBEHUTE
gecroru Ha T, T.e. Bcekn orkbe T'1 or T ¢ ,,ab/kuHa”, paBHa Ha Opost Ha OyKBUTE 1
(n > m), na xapakrepusupa g06pe GyKBeHUTE YecTOTH Ha 1esms Teker? [Ipemiarave
CJIETHUTE XUIOTE3N:

1. m = 4000 3a TekcToBe Ha OBIATAPCKU €3UK.

2. gucsioro 4000 He 3aBUCH OT €3WKa, HA KOWTO € HAIIMCAH TEKCTbHT.

B crarusita pabotuMm ¢ KHUTa Ha OBJITAPCKU €3HK.
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