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RESOURCES FOR IDENTIFICATION
OF CUES WITH AUTHOR’S TEXT INSERTIONS
IN BELARUSIAN AND RUSSIAN
ELECTRONIC TEXTS

YURY HETSEVICH, TATSIANA OKRUT,
BORIS LOBANOV
AND YAUHENIYA YAKUBOVICH

Abstract

The aim of this paper is to give a general outline of the ongoing work in
the processing of cues with text insertions by the author. We describe the
main stages of the characters’ gender identification in Belarusian and
Russian electronic texts. The identification is based on punctuation marks
and the detection of gender indicators.

Introduction

A literary text may include not only the author’s words but also the

words of other characters. As such, creators of audiobooks often use

different speakers or synthesised voices so that a text reflects more closely
the unique speech characteristics of the characters. It stands to reason, then,

that the manual marking of a text for reading by different speakers or

speech synthesisers takes a lot of time.

Text-to-speech systems (TTS systems) may serve as an alternative way
ol creating audiobooks. In only a short amount of time, such systems arc
able to create an clectronic audio file from an electronic text.

Nowadays some ideas for this kind of text analysis already exist. For

cxample, the online system Text Analysis Demo' makes it possible to

hitp://www.alchemyapi.com/api/demo.html
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identify characters and their statements® in a text, which is an important
factor in the identification of the speakers’ gender in TTS systems. A group
of European scientists has also developed algorithms for character
identification and automatic determination of the roles with the help ol
Nool syntactic grammars [3]. As for the Slavic languages, the work ol
Croatian scientists on direct speech identification should be noted |4],
although they do not consider the problem of gender identification,
Programs for the creation of audiobooks such as MP3book2005° and
AUDIOBOOK? are also quite developed in this area. These have special
inbuilt units for logical analysis of dialogues, which can provide markings
for distinguishing between the words of the author and various characters in
a dialogical text. In AUDIOBOOK, steps were taken to read dialogues in
character, but the program does not cover all of the cases. It docs not take
into account cue structures with more than one inscrtion of the author’s
words. In addition, it is unable to identify the gender of a character for
indicators such as ‘verb + masculine noun’ combination in the author’s
words:

— Tpoba nanicays ‘sys’, — aokaseae eyuars.

(— We should write ‘sup’, — the pupil (he) answers.)

It should also be noted that AUDIOBOOK works better with Russian
and English speech engines, and that the units for logical analysis ol
dialogues do not include work with any other languages but Russian.

Thus, our main goal is to develop algorithms for dircct speech

- processing and to provide identification of the characters” gender using the
insertions of the author’s words in direct speech. The algorithms can
subscquently be used in a TTS system.

Data collection and processing procedures
for identifying the gender of a character

The authors have developed 3 types of syntactic grammars for direct
speech processing — one for all direct speech identification and two for
gender-dependent direct speech identification (masculine and feminine
gender detection).

We have selected some texts in Belarusian and Russian to identify the
specific features of dialogical text (thc so-called training set). As Nool
processes a text at the paragraph level, for the development of algorithms

“hitp://www.alchemyapi.com/api/entity/quotations.html
*http://mp3book2005.ru/1. htm
4hl!p://kom-pas.narod.ru/aud iobook_net.htm
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cach text paragraph was separately analysed by experts in the following
order (see examples in Table 1):
— marking the paragraphs with direct speech (figure 1 was used as
a label)
— marking the cues of male and female characters
— marking the words of a character and the author’s words (italics
the characters’ words, regular font — the author’s words)

Marks of Gender of : A
: A paragraph of the Belarusian training text
direct speech speaker
1 F - baybka eadst, - udITaM ckazana Maiika.
| M - baybka 600, - nanpasiy Ancce. - Bocs mak
i Husinpo nausinaeyya neosze.
1 F - JKwieas eaoa, - ckaszana Sus.
0 - I sna amycuinacs Ha KajICHi 1 3Jamaja
11J1b4bIKaM1 KPbILITAIbHY K [IABEPXHIO.
1 F - Iiye. Bydzeye xcotyo cmo 200...

Table 1 — An excerpt from the Belarusian training corpora with
manual marking for direct speech

On the basis of manual text analysis, the following syntactic structures
were revealed in direct speech:

Direct speech apart [rom the author’s text:

oL UL B e B d [ R I 2

Direct speech followed by the author’s text:

=GCG | PR % 2 el ) oA Gt s

Direct speech with one or more insertions of the author’s text:

= GG 2 2 i ) = A G L) = =G G LV AR ) 2|
N |t )iCEAR ] et ) = € G LU 2] 2E ] 9):

The structures contain the following annotations: C — the words of a
character (speaker), A - the author’s text, brackets (,) — the beginning and
the end of a choice set with punctuation marks, | - symbol or (separation of
punctuation marks in a choice sct).



132 Resources for Identification of Cues with Author’s Text Insertions

Grammar for direct speech identification

The data obtained was used to develop a NooJ syntactic grammar for
the automated identification of all paragraphs containing direct specch
(DS_AIl) (Figure 1). The grammar has the same view for both the
Belarusian and Russian languages. Tts main parts — graphs Speaker and
Author — serve to identify the character's words and the author’s words,
respectively.

- S o\

)—{Speaker - —)—

Figure 1 — A gencral view of the DS_AIl grammar (identical for Belarusian and
Russian)

According to the grammar DS_ALIL, any dircet speech sentence starts
with a dash followed by the characters” words; Speaker (numbers,
different word forms and punctuation marks may be included), which in
turn may end with a full stop, comma, exclamation mark, question mark,
or a combination of these punctuation marks (combinations with quotation
marks are also possible). If there is no author’s text after the character's
words, the grammar stops. This is how the structure of the first type is
identified. If there is any combination of punctuation marks with a dash
after the character’s words, the grammar continues working and cnables
the graph Author (various word forms and such punctuation marks as a
comma, a full stop or brackets may be included). This is how the structure
of the second type is identified.

The grammar can identify from one to two text insertions by the author
in direct speech through processing the algorithm in consccutive order:
Speaker—Author—Speaker. This provides the identification of direct speech
with the structure of the third type.

DS_AIl can be applied sequentially to any Belarusian or Russian
clectronic text through Nool. The results of the application of the
grammars are presented in the form of a concordance in Figure 2.
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Before!Seq. ok St TESE it i | After Sad
W0 139Y4bIHA. - Bock 6aubiue, WKaga TonbKl, WTo Bbl a4 Hac nanédka, ato 6... - A xi6a TyT HAav
1 Anecbkato? - A xi6a TyT HAMa KaMy ravait cnpasai 3aHAUUa? Bocb MOH K... CaxaHiok | 6aur
vacMAnnica. - He, A ywo 3ycim cTpayiy tam nacky, Asakasaus bory. A#yey Kipbin 3¢
- ckasay 8H. - ANpaua Taro, A uyy, WTo ¥ Ae XaHix &cusb yxo. - 4i mana Ha cs
Ix écuys yK0. - Lli Mana Ha csele AypHAY, - 3HOY aaaay a. Kipuin. Marywka Bana «
a sana ceaé; - Hy, 70 wro? Xi6a )KaHixam cslHe# He nagknagawUb? -M1aboino b
nknaparoys? - M371a 66110 6 HE Na-XPLICUIAHCKY. - 3aroe X na-K:
()
Before|Seq. . After

v npogo/mKan: - A Kak OgMH NOBECHUNCH - 3TO YMCTAA XOXMa. MyX#... - YKac, - cKkasan
(yCMA ¥ Hauan: - A KaK Y Hac Bce 6b110 - 3TO UMCTbIA TeaTp. fl Ha Cy... - roBOpIo, - Yy Her

- HopManbHO. - A KOHKpeTrHee? - TPYRONOGKBLIY
WK B KApMaHe. - A KOpoBa? - yausunace benna. - Y710 - KOpoBa?

. Yero y)x TamM! - A KT0 6yaer dorvorpaduposars? - Cnpocuna 3sun. - MUwKa BCce cae
1N COMHEHHMA. - A KTO MEHRA, CnpaiunBaeTc, paséyaun? - Sl pa3byann. Hc
0 Mbl 33 IOAN. - A KTO TOPMO3HYTbLCA Xoren? - Al xoren, Ha Bp¢

(b)

l'igure 2 — The results of applying the DS_AIl grammar to Belarusian (a) and
Russian (b) texts

Grammars for the characters’ gender identification
from the author’s text

In the Belarusian and Russian languages, singular past tense verbs may
have gender attributes, for example, ranpasiy ‘he corrected’ and ckazara
‘she said’ for Belarusian, ewickasaircs ‘he spoke’ , ewickazanrace ‘she
spoke’ for Russian. As such verbs may often occur in the author’s
commentaries to direct speech, and some nouns have themselves gender
attributes, they may serve as gender indicators and be considered suitable
for the gender identification of the characters.

On the basis of the grammar DS_AIl, two separate grammars were
developed — one for masculine gender identification (DS_M), and one for
feminine gender identification (DS_F). For this purpose, we have modified
the graph Author and added resources for gender identification (Fig. 3). In
Iigure 3, one can see the subgraph VERBSmasculine. It includes a list of
masculine verbs, which were selected at the stage of manual marking of
texts in the Belarusian and Russian languages. A similar list of verbs was
created within the subgraph VERBSfeminine for feminine gender
identification.
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Author

<WF>
<WF>#-#<WF>

VERBSmasculine |
=
A

@ <WF> ( “WF>
<NB> <NB>
<WF>£-2<WF> <WF>&-2<WF>

Figure 3 — The subgraph Author, DS_M

Subsequently, we created dictionaries for the Belarusian and Russian
languages (Figure 4), where verbs were presented in pairs in the masculine
and feminine forms.

It should be noted that in the Belarusian dictionary for verbs that have
‘y” at the start of a word (like in y30srxuyaa), a special paradigm VVERBI
was added. Tt takes into account the transition of ‘y’ into ‘¥’ afier vowels.

Dicticnary cortains 433 entries Dictionary cortairs 233 entnes

‘cuespasiia, '«'!‘.RB*'SpeechAc:*!‘:minlne f_-‘,pana »VERB+ ﬂpuec':'.hc:v-?eminine
icunay, VERB+Speaschict+Masculine pamoxiyr, VERE+SpeechAict+Masculine
curnana, VERB+Speschict+Feminine Bsnoxuysa, VERB+SpeechAct+Feminine
cpumay, VERB+SpeechAct+Masculine esmexat, VERE+Speechict+Masculine|
iTprniana, VERB+SpeechAct+Feminine imsnmxana, VERB+SpeechAct+Feninine

iy zapuy, VERB+S9peechAct tMasculine+PLX=FVERSL |gsmonuncs, VERB+SpeechAct+Masculine
ivnapaina, VERB+SpeechAct+Feminine+FLX=FVERBL |pamonunacs, VERD+IpsechAct+Feminine
iyznsxny\;', VERB+S9paechAct+Maaculine+FLX=¥VERBL BKpuKuyn, VERB+SpeechAct+Masculine
lysmxxnyna, VERB+8peechAct+Feminine+ FLX=YVERE] [pmewanacs, VERB+SgeschAct+Faminine

(a) (b)

Figure 4 — Excerpts from the Belarusian (a) and Russian (b) dictionaries of verbs in
masculine and feminine forms

Thus, instead of the subgraphs VERBSmasculine and VERBSfeminine,
special tags (categories) were used: VERB, SpeechAct (a semantic mark,
verbs as comments to direct speech) and Masculine/Feminine (Figure 5).
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I'igure 5 — The subgraph Author, DS_M for Belarusian

In the development process we also investigated the problem of
erammatical homoforms. For instance, the verb form xaxca ‘say’ (the
present tense form of the Belarusian verb kazays ‘to say’) can refer both to
the masculine and to the feminine genders, which makes it impossible to
use such verbs separately in the identification of the characters’ gender. To
solve this problem, an additional ‘verb-noun’ combination of graphs was
created, where the first graph with <VERB+SpeechAct+Masculine>
annotation includes the grammatical homoforms of verbs which refer to
the act of speaking, and the other graph represents a list of nouns having
eender attributes (eg 03¢0 ‘grandfather’) (the graphs are represented in
I'igurc 5). Separate dictionaries were created for first names and surnames.
These arc linked to the grammars DS_M and DS_F through the [ollowing
sequence of tags: <NOUN + SpeechAct + Masculine + PersonName>,
“NOUN + SpeechAct + Feminine + PersonName>, <NOUN + SpeechAct

Masculine + Surname>, and <NOUN + SpeechAct + Feminine +
Surname>.

In all, concerning dictionary resources for the Belarusian module, we
have created a dictionary of past tense verbs presented by pairs for
masculine and feminine genders (489 entries); a dictionary of verbs in the
present and future tenses that serve as comments to direct speech but do
not allow us to identify the character’s gender (14 entries); dictionaries
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including masculine first names (676 entrics) and surnames (324 entries).
The dictionarics containing feminine names and surnames are still under
development. The resources for the Russian language also include a
dictionary of past tense verbs presented by pairs for masculine and
feminine genders (297 entries) and a dictionary of verbs without gender
attributes (14 cntries). The other dictionary resources for the characters'
gender identification in electronic texts in Russian are under development.

In order to usc the outputs of the grammars in the SAPI 5.1 TTS
system, it is necessary to adapt a text to a SAPI TTS XML format®,
Therefore, to select an appropriate speech synthesiser, a syntactic grammar
should provide annotations of the {ollowing kind:

<VOICE Required=*‘name=[a synthesiscr’s name in a TTS system]”>

...A text for synthesis...

</VOICE>.

Thus, in Figure 6 one can scc that the speech synthesisers BorisBel and
AlesiaBel will be respectively applied to the characters” words (Speaker)
and to the author’s words (Author).

) O {Speer)
<VOICE+Required="name=BorisBel" > -

——

<VOICE+Required="name=AlesiaRel" >
B

<VOICE+Required="

D

‘D (ior )
<VOICE+Required="name=AlesiaBel"

<VOICE+Required="name=BorisBel" >

Figure 6 — The DS_AIl grammar following adaptation for SAPI 5.1

After being processed by the grammars DS M and DS_F adapted for
SAPI 5.1, the sentences in Table 1 will be annotated as in Figure 7. A
female voice, AlesiaBel, is applied to the author’s words, and voices
ElenaBel and BorisBel are used for the female and male characters’ words.

XML TTS Tutorial (SAPI 5.3), http://msdn.microsofl.com/en-us/library/ms717
077%28v= vs.85%29.aspx
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Such annotation allows us to input texts into the TTS system SAPI 5.1,
where the indicated voices switch over automatically (Figure 8).

<VOICE Required="name=BorisBel">- Jo6pbl aA3eHb,</VOICE>

<VOICE Required="name=ElenaBel">- cka3ay HacTayHik By4aniubl.</VOICE>

<VOICE Required="name=AlesiaBel">- Jo6pbi A3eHb, Mikanait Marposiv,</VOICE>
<VOICE Required="name=ElenaBel">- agka3ana Tans.</VOICE> g
<VOICE Required="name=BorisBel">- L|i pawbini Bbl 33,a4Ky Na TpbiraHameTpbli
Hymap 123,</VOICE>

<VOICE Required="name=ElenaBel">- npausarHyy HacrayHik.</VOICE>

“igure 7 — The sentences from Table 1 after being annotated with Voice XML tags

Options

il <VOICE Required="name=BorisBel">- S
[o6pb! a3eHs, </ VOICE><VOICE sicy(Openfhe 1]

'Required="name=ElenaBel">- ckasay
HaCTayHIK ByyaHiubl.</VOICE>
<VOICE Required="name=AlesiaBel">- |

[06pb! A3eHb, Mikananfi i sa s, [i: 25 iRause s i}
</VQOICE><VOICE i ;
3 Required="name=ElenaBel">- anxasana = __ 5% _
TR s TaHH,</VOlCE_> v [T
| Speak '<VOICE Required="name=BorisBel">- Ljj ..5%®_J° =
| Speak NANTKINE Bkl 23 03Uk NA TDRIFAHAMPATNRLI

I'igure 8 — Speech synthesis of the annotated sentences

Multi-coloured marking of a text

A further application for the above-mentioned annotation is the multi-
coloured marking of a text for visual presentation of the author’s words
and of the female and male characters’ words. Such marking may be used
by an editor in order to quickly analyse direct speech in a text and to sclect
an optimal number of speech synthesisers or speakers.

To provide multi-coloured marking, the authors have developed the
VoiceXmlToColorReplacer software. The program processes VoiceXML-
files and allows the conversion of VoiceXML-tags of speech synthesisers
into HTML-tags with different stylcs of direct speech visual presentation.

Alter a text passes through the VoiceXmlToColorReplacer software,
the characters’ cues and the author’s insertions are marked in different
colours: namely, the author’s words (AliesiaBel) are in black, the male
characters’ cues (BorisBel) — in blue, and the female characters’ cues
(EilenaBel) — in red (Figurc 9).
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- BausKa 8agel, - WINTaM ckasana Maiika.
- balibka Boa, - nanpasiy Anece. - Bocs i Ansan 0 Naublnaelua
- XKei3aa 834a, - ckasana ARA,
I AHa anycuinacs Ha KaneHl | anamana nansysikami xpuwrammy»o nasepxmo
e nlue Eyaseue XblLb CTO rOA...

Figure 9 — An excerpt of a Belarusian text with multi-coloured marking of direct
speech

Evaluation

Evaluation is conducted using precision, recall and F-measure. The
results of the evaluation are given in Tables 2 and 3 for the Belarusian and
Russian languages, respectively. In evaluation, we use the following
categories: N — cues identified as appropriate by linguistic experts; M
cues correctly processed by the grammar; L — all cues found by the
grammar.

The Belarusian test set includes 23,867 word forms; 955 paragraphs;
481 paragraphs with direct speech; 233 paragraphs with the author’s text
insertions, where 165 are cues of male characters and 68 are cues of
female characters. The Russian test set contains 34,056 word forms; 2,669
paragraphs; 1,658 paragraphs with direct speech; 551 paragraphs with
author’s text insertions, where 456 are cues of male characters and 95 are
cues of female characters.

Precision (P) Recall (R) F-measure, %
Grammar Name
(M/L) (M/N) 2*P*R*100 / (P+R)
DS_All 461/462 = 0,995 | 461/481 = 0,958 97,6
DS M 143/145 = 0,986 | 143/165 = 0,866 92,2
DS_F 57/58 = 0,982 57/68 = 0,838 90,4
Table 2 - Evaluation of the Belarusian Syntactic Grammars’

Performance for Direct Speech and Identification of Characters’
Gender
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Grammar Name Precision (P) Recall (R) F-measure, %
DS_All 1628/1658 = 0,982 | 1628/1658 = 0,982 98,2
DS M 339/339 =1 339/456 = 0,743 85,3
DS_F 90/90 = 1 90/92 = 0,978 98,9

I'able 3 — Evaluation of the Russian Syntactic Grammars’ Performance
for Direct Speech and Identification of Characters’ Gender

Conclusion

In this paper we have presented our ongoing work on direct speech
processing. We can conclude that rather good operating results have been
obtained and that the algorithms developed have shown themselves
suitable for use in combination with a TTS system. However, the
resources developed still require some improvement: further work needs to
be done on the extension of dictionary resources of verb-indicators
wentifying gender, the extension of the punctuation base (dash and
(uotation types ectc), and the expansion of the test corpora.
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