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WEB SERVICE FOR AMBIGUOUS TRANSLITERATION OF FULL
SENTENCES FROM LATIN TO CYRILLIC ALPHABET

Stojance Spasov’ Zoran Zdravev'
stojance.spasov@ugd.edu.mk  zoran.zdravev@ugd.edu.mk

"Faculty of Computer Science, University “Goce Delcev” - Stip

Abstract

Introduction to transliteration as a process discovers the ability to differ
and convert symbols from one language with different meaning to other
languages. The intelligent algorithm for detecting Latin and Cyrillic alphabet
has a need of minimal steps for transliteration, in the cases when the words
from one language can have more than one meaning. This paper pays
attention to the forms of transliteration of full sentences, which shall be used
for Macedonian texts written in Latin alphabet on social networks, web-sites,
old magazines etc.

Keywords: algorithm, Macedonian texts, Latin and Cyrillic alphabet,
more than one meaning.
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Introduction

The transliteration is a process used for mapping of words from one
system of writing to another. This procedure is widely applied in Macedonian
alphabet that uses Cyrillic letters, due to the circumstances when the writing
of letters in Latin alphabet is required. With the assistance of modern
techniques and technologies, the process of easier and faster transliteration
under standard circumstances is enabled. But under non-standard
circumstances, common for Macedonian area, together with the grammar
rules, there is often a misunderstanding, especially regarding the meaning
and ambiguity of words. For example from “kuka” we derive “kyka” or "kyka”,
from “sok” we derive “cok' or "wok" and so on. It mostly happens in
international communication, where different technologies, without Cyrillic
input language, are used for sending messages and mails from mobile
phones, writing on social networks etc. Therefore, regarding transliteration
with different meanings, researches of the purpose and meaning of the words
in the sentence are required as well as algorithm that will solve this problem.
This could greatly contribute to Macedonian alphabet, especially for terms
written in Latin alphabet. The purpose of this research is creating a web based
service i.e. defining an intelligent algorithm that will enable transliteration of
full sentences from Latin to Cyrillic alphabet as well as transliteration upon
request of other applications.

Transliteration

The words from any language should sometimes be written in other
alphabet. Mostly this happens under Macedonian circumstances as well,
when the words are written in Latin alphabet. This is due to the fact that
communication devices do not have Cyrillic input language. When sending an
email from mobile phone written in Latin alphabet for example. The
transliteration may be reversible and convert terms from one alphabet to
another. The transliteration is not always a simple process for realization,
because there is not a difference drawn between writing Macedonian
alphabet with Latin letters. Therefore, there are rules according to several
standards. The Macedonian transliteration is standardized with ISO R9:1968.
This system was adapted and adopted in 1970 by the Macedonian Academy
of Sciences and Arts and it is considered as officially accepted in the Republic
of Macedonia. There are so far transliteration algorithms invented that work
perfectly under standard circumstances. Standard circumstances are those
when the writing of the texts follows already established standards such as
JS=0j, x&=zh*, ,s=dz", w=nj", k=kj*, ,u=ch®, ,u=dj* n ,w=sh“. This
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presentation of the letters and diagraphs is simpler. However, there is other
type of writing in which letters are called diacritics presented with a special
sign, for example for letters f, k, 4, X, W, s, Y - (4, K, &, Z, §, dz, dz). This is
demonstrated in Table 1.

Table 1. Transliteration from Cyrillic to Latin

alphabet under standard circumstances

Table 2. Ambiguous Transliteration fi
Cyrillic to Latin alphabet under non-stanc
circumstances

254

Cyrillic  Latin | Process of transliteration Cyrillic  Latin | Process of transliterati
A A
a Aa aBaHTypa avantura a Aa aBaHTypa avani
b b
6 Bb 6opba borba 6 Bb 6opba borbe
B . B
5 Vv BECTU vesti 5 Vv BasHa vazni
N Gg rpag grad N Gg rpag grad
n A Dd OpBo drvo 1 A Dd OpBo drvo
't Gjgj faBon gjavol 't Gjgj faBon gavol
R E Ee erneH elen o E Ee eneH elen
Ko 2h KOHrne zhongler K Zz XKOHrne zongl
» zh p g ” p g9
33 Zz 300p zbor 33 Zz 300p zbor
Ss SZZ sug dzid Ss Zz sua zid
7 . . 7 . .
li UMoT imot [ UMoT imot
n n
Jj 1 Jj jyoune;j jubilej Jj 1 Jj jybune;j jubile
Kk Kk Kocka koska Kk Kk Kocka kosk:
n d LI nepeH leden n d LI nepgeH leden
. Tb Ljlj Tbybnunua ljubichica . b LI Tbybnumua lubici
M . M
" Mm MaHacTup manastir " Mm MaHacTmp mane
9y H N n Hora noga 9y H N n Hora noga
t Nj nj KOH> konj b Nj nj KOH> konj
H H
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0] o
o Oo obrneka obleka o Oo obneka oblek
n M
q Pp necHa pesna q Pp necHa pesn:;
P P
o Rr pa3roBop razgovor o Rr pa3roBop razgc
c C Ss coba soba c C Ss coba soba
TT Tt Topba torba TT Tt Topb6a torba
Kk KjKkj kymyp kjumur Kk Kk kymyp kumu
Yy Uu ymepeHo umereno Yy Uu yMepeHo umer
® ® Ff dopma forma ® ® Ff dopma forme
XxiHh XyMop humor XxiHh XyMop humc
" H Cc LiBeke cvekje " H Cc LBeke cveke
4 |ch 4yoBeK chovek H Cc 4yoBeK covel
y ch Y
LI . . N LI . . S
" Dj dj Lamuja djamija " Jj Lamuja jamije
W Sh Lwekep shekjer - Ss Lwekep seker
w sh w

Under non-standard circumstances, very common in Macedonian
area, the writing of letters in Latin alphabet can have two meanings in Cyrillic

“n [T} [1PR] 7]

alphabet. So, for the Latin “s” we have Cyrillic “w” or “c” and for Latin “2” we

can have Cyrillic “3” or “X”. Hence, the sentence is unclear. This is
demonstrated in Table 2.

Therefore, the end results are usually words with different meanings.
For example, from “vesti” we derive “BewTtun" or “Bectn”, from "dokazi" we
derive "pokasun" or "mokaxn". There are a lot of other examples too. This
instances are called “ambiguous transliteration”.

Ambiguous transliteration

This paper is consisted of two smaller researches of ambiguous
transliteration of full sentences from Latin to Cyrillic alphabet. The first
research regards finding words that can have more than one meaning in the
given alphabet. For that purpose we use a given base (dictionary) with
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251460 words of Macedonian language including: verbs, names of locations
and people, adjectives, nouns and other terms, and with the assistance of
elaborated transliteration algorithm we obtained more than 5000 words with
ambiguous transliteration.

Result

This means that more than 2 % of the words in the dictionary written
in Latin alphabet have more than one meaning when transliterated in Cyrillic
alphabet. This result of transliterated words has a great contribution to the
structure of the language itself. When browsing those words in the given web
service that makes difference between Cyrillic and Latin alphabet, the
different meanings of the words is shown (for example 3abap, 3eneH, cok
etc.). We will explain the procedure of transliteration of individual non-
standard words with the following example. They should go through all these
steps of transliteration demonstrated in diagram 1 and the obtained result
shall be the ambiguous word.

* step 1
 Data . Transliteration —_ spored database
(Cyrillic) (Cyrillic->Latin) i (Latin)

\li' . * ctep 2
Implernentation of
transliterated data  ——
(Latin)
‘l’ * ctep 3

More significant data
(Cyrillic)

Diagram 1. Transliteration of individual words

Step 1: In the beginning, the transliteration of every data from the given
dictionary commences. Let's take the noun {3abap} that should be
transliterated in Latin alphabet. This means that each character of the data is
transliterated in the other alphabet {3,a,6,a,p -z,a,b,a,r) and it is saved in the
database with its own unique key. This step is repeated for all words in the
dictionary.

Step 2: Each transliterated word, transformed to Latin alphabet, is further
selected and compared to the following transliterated word from the database
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in order to check its ambiguity. It can be achieved by repeating the word
{zabar} more than once.

Step 3: In this case the word {zabar} is placed in position of two nouns, which
means that the end result has the following order {zabar}->{3abap, >xabap}.
We can conclude that the final step enables a view of ambiguous term which
basically is given in Cyrillic alphabet.

That is the part that we shall work on in order to properly transliterate
full sentences and to obtain the real meaning of the full sentence. When
transliterating only one word, the ambiguity of the words written on Latin
alphabet cannot be resolved. However, when transliterating full sentences, a
solution can be found.

Table 3. Overview of words with two meaning obtained by the steps
of transliteration

Ordinal
number of
the
Id dictionary | Cyrillic Latin Words with two meaning
280 9279 bac bas bas(6ac) - 6ac, 6aw
586 18295 BaxHa vazna vazna(Ba)kHa) - BaXkHa, Ba3Ha
667 20687  Bectu vesti vesti(Bectu) - BeCTn, BewwTH
dokazi(gokasan) - JoKaxwu,
2110 42856  pokasu dokazi pokasu
2355 53109  >xabwu zabi zabi(>xabwu) - xxabwu, 3abu
2472 54909 3abap zabar  zabar(3abap) - xabap, 3abap
2836 69526  3BYyUM ZVuci Zvuci(3Byum) - 3ByUM, 3BY4U
2876 71706  3Hauu znaci znaci(3Haum) - 3Hauu, 3Hauu
3157 94910 «kaca kasa kasa(kaca) - kaca, kawa
3262 97909  koxa koza koza(koxa) - koxa, ko3a
popusti(nonyctn) - nonyctu,
4304 175440 nonycTn popusti nonywTK
4677 223624 cedpot sefot sefot(cedor) - cedpoT, wedot

Solving ambiguous transliteration
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We suggest one algorithm for intelligent solution of transliteration
which can work under circumstances of full sentences transliteration. It is
created in order to properly show the words with two meanings, obtained by
transliteration under non-standard circumstances, in accordance with the
grammar rules. In order to prove its practicability, another research was
conducted related to transliteration of certain number of sentences
downloaded from the Internet. These sentences contain different terms,
adjectives, nouns, conjunctions etc. This is only part of the solution with
particular steps required for resolving the existing problem i.e. the ambiguity
of words. Firstly, a calculation of the Kij.coefficient of words is conducted. Two
formulas of ambiguity are used for that purpose. The first formula calculates
the parameters which are not divided with 10%, whereas the second formula
is with 10% The parameters are simple and are equally applied in the two
formulas which are: the total number of sentences that contain one or more
of the ambiguous words, the number of repetitions of all words in the
sentence, the total number of all sentences that use ambiguous words. There
are tests of 29 downloaded sentences conducted in the research. Those
sentences contain the ambiguous word in Latin alphabet as “vesti” and
“Bectun” or “Bewt” in Cyrillic alphabet.

Formula 1. Parameters without 10% Formula 2. Parameters with 10%

Ki=P/S1+S//S, Ki=(P/S1+S1/S2)*0,10

In the following two table those 29 sentences are demonstrated, i.e.
16 sentences that contain the word "Bewwtn" or 13 sentences that contain the
word "BecTtun". Using the given formulas we obtain results for the parameters
of each word that are explained in details with the following 7 steps.

Table 4. Overview of 24 sentences that contain the word “BewT”

Total
BewT Repetition | Sentence | sentence | Coefficie
/] 16 s s s nt
BELT
n Ha 12 0,75 0,55 1,30
BELWT MuUHaTaT
n a 1 0,06 0,55 0,61
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BewT

" 3abaBa 1 0,06 0,55 0,61

BewT

" BO 10 0,63 0,55 1,18

BewT

" Ckonje 1 0,06 0,55 0,61

BewT

" oBue 2 0,13 0,55 0,68

BewT

" XKEHU 4 0,25 0,55 0,80

BewT

" UM 1 0,06 0,55 0,61

BewT

" nomaraa 1 0,06 0,55 0,61

BewT

7] oonHute 1 0,06 0,55 0,61

BewT

" on 5 0,31 0,55 0,86

BewT JHEBHMO

" T 1 0,06 0,55 0,61
Table 5. Overview of 24 sentences that contain the word “Bectn”

BecT Repetitio | Sentenc | Total Coefficie

7 13 ns es sentences | nt

BECT 0,4482758

" HajHOBU 3 0,23 62 0,68

BecCT 0,4482758

" on 6 0,46 62 0,91

BecCT MakenoH 0,4482758

" nja 3 0,23 62 0,68

BECT 0,4482758

" n 5 0,38 62 0,83

BECT 0,4482758

" CcBeToT 4 0,31 62 0,76

BECT 0,4482758

" cnoptckn 1 0,08 62 0,53

BECT 0,4482758

" 3abaBHU 1 0,08 62 0,53
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BECT 0,4482758
" aHanusmn 1 0,08 62 0,53
BecCT 0,4482758
n nHTepBjya 1 0,08 62 0,53
BecCT 0,4482758
" BMOEO 1 0,08 62 0,53
BECT 0,4482758
n m 1 0,08 62 0,53

This is followed by the steps for calculating Ki coefficient:
Step 1: Entering sentences in database, 29 sentences in this case.

Step 2: Sorting all words from all sentences where words can be repeated
more than once.

Step 3: Calculation of P - parameter for repetition i.e. repetition of the words
in the database.

Step 4: Calculation of only S4 - number of sentences that contain the word
“BewwTn” with previously appeared repetitions.

Step 5: Calculation of only S; - the total number of sentences that contain the
words with two meanings “Bewwut” and “Bectu’.

Step 6: Here the K; - coefficient is calculated as summary of step 4 and step
5.

Step 7: Then, we write Macedonian sentences shown in Latin alphabet. In
this case we have the sentence “Najnovi vesti od Makedonija i svetot". Each
word of the sentences has its own coefficient. The summary of the coefficients
gives the right word for transliteration.

All these steps described above regard table 4 and table 5, whereas the result
of step 7 is obtained by these two tables.

Result

Out of the coefficients’ sum for “BewuT” we obtain the result 1,97 and
for "Bectn" it is 3,86. This means that the sum with greater value represents
the right word in some sentence or it gives the meaning of the whole
sentence.
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Table 6. Data for sentences of the word with two meanings

Najnovi vesti od Makedonija i svetot. (with sentences)

BELTU sentences (BewwTn) BECTU sentences (BecTun)
HajHOBM 0 HajHOBM 0,23
o 0,31 o 0,46
MakegoHuja | O MakegoHuja | 0,23
7 0,56 7 0,38
cBeToT 0 cBeTOoT 0,31
0,87 1,61

Table 7. Data for coefficient of the word with two meanings in full sentences

Najnovi vesti od Makedonija i svetot. (with coefficient)

BELITU coefficient (sewwtn) BECTU coefficient (Bectn)
HajHOBU 0 HajHOBU 0,68
oa 0,86 oA 0,91
MakegoHuja | O MakepoHuja | 0,68
7 1,11 7 0,83
cBeToT 0 CcBEeToT 0,76
1,97 3,86

For testing, a simple algorithm is elaborated which gives satisfactory
results for determining the sense of the sentence and hence, it gives
successful transliteration of full sentences. This is only one part of the solution
which needs to be realized for transliteration of the words’ meanings.

Conclusion

Based on the results obtained from conducted research, the following
conclusions can be drawn.

The transliteration as reversible process enables individual
transformation of letters from one alphabet to another. Due to the inability of
several digital devices to use Cyrillic alphabet for writing of digital text, certain
standards are used. Under some circumstances, there are words with two or

261



lonumen 36opauk 2012 dakynrer 3a nHPpOpMaTuKa, YHUBep3uteT ,,l one Jemaes™ — Itun
Yearbook 2012 Faculty of Computer Science, Goce Delcev University — Stip

more meanings, and therefore, that produces obscurity in the meaning of the
sentence. For that purpose, algorithm which can distinguish these words and
calculate the coefficient for transliteration of words is used. This solution is
possible if transliteration is applied for full sentences. So far, the calculation
of the coefficient was not performed in digital form, for that reason the future
job shall regard creating algorithm for transliteration of ambiguous words
which can provide coefficient of words and with that the proper meaning of
the full sentences as well. The application shall be the most useful in web
services for transliteration of non-standard digital texts written in Latin to
Cyrillic alphabet.
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