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�AABF4J<O 
� EB6D9@9AAOI <AHBD@4J<BAAOI F9IAB?B7<SI 64:AB9 @9EFB ;4A<@4RF <AF9D4>F<6AO9 
@9FB8O 66B84 <AHBD@4J<< E CBE?98GRM<@ <ECB?P;B64A<9@ B5D45BF4AAOI 84AAOI. 
�B?BEB6B= 66B8, GCD46?9A<9 :9EF4@<, ;4I64F 86<:9A<S, 8BCB?A9AA4S D94?PABEFP, 3 84AAO9 
ED98EF64 6 A4EFBSM99 6D9@S L<DB>B <ECB?P;GRFES 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< < 
CB6E98A96AB= :<;A< K9?B69>4. %<AF9; D9K< S6?S9FES K4EFPR D9K96OI F9IAB?B7<=, > 
>BFBDO@ F4>:9 BFABESFES D4ECB;A464A<9 D9K<, E9@4AF<>4 D9K< < 99 C9D96B8. � A4EFBSM99 
6D9@S ;A4K<F9?PAB9 >B?<K9EF6B <EE?98B64F9?9= ;4A<@4RFES <;GK9A<9@ 6BCDBE4 E<AF9;4 
D9K< CD< EB;84A<< AB6OI CDB7D4@@AOI CDB8G>FB6. #BQFB@G BJ9A>4 CDB7D4@@AOI ED98EF6 
E<AF9;4 < ED46A9A<9 <I @9:8G EB5B= S6?S9FES 4>FG4?PAB= ;484K9=. � 84AAB= D45BF9 
CDB698ёA >D4F><= 4A4?<; A9>BFBDOI EF4J<BA4DAOI CDB7D4@@AOI ED98EF6 E<AF9;4 DGEE>B= 
D9K< < 84A4 BJ9A>4 <;69EFAO@ CD<?B:9A<S@. 
�?NK96O9 E?B64: E<AF9; D9K<; D9K96O9 F9IAB?B7<<; E<EF9@O E<AF9;4 D9K<; CDB7D4@@AO9 
ED98EF64 E<AF9;4 DGEE>B= D9K< 
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Abstract 

In modern information technologies, an important place is occupied by interactive methods for 

entering information with the subsequent use of processed data. Voice input, gesture control, 

motion capture, augmented reality - these tools are currently widely used in professional activities 

and everyday life. Speech synthesis is a part of speech technologies, which also include speech 

recognition, speech semantics and its translation. Currently, a significant number of researchers 

are studying the issue of speech synthesis when creating new software products. Therefore, the 

evaluation of synthesis software tools and their comparison with each other is an urgent task. In 

this paper, a brief analysis of some stationary software tools for the synthesis of Russian speech is 

carried out and an assessment is made of known applications. 

Keywords: speech synthesis; speech technologies; speech synthesis systems; Russian speech 

synthesis software 
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�����!�� 
%<AF9; D9K< A4 BEAB69 F9>EFB6OI 84AAOI S6?S9FES 4>FG4?PAB= ;484K9= EB6D9@9AABEF<, F4> 

>4> E<AF9;<DB64AA4S D9KP <ECB?P;G9FES 6 D4;?<KAOI EH9D4I 89SF9?PABEF< K9?B69>4, > CD<@9DG, 6 
54A>B6E><I E<EF9@4I 7B?BEB6B7B E4@BB5E?G:<64A<S, FD4AECBDFAOI >B@C4A<=, CD< CDB6989A<< 
F9?9HBAAOI BCDBEB6 < F.8. 

� A4EFBSM99 6D9@S <;69EFAB A9E>B?P>B >B@C4A<= < <I CDB7D4@@AOI CDB8G>FB6, >BFBDO9 
B5?484RF CB889D:>B= DGEE>B7B E<AF9;<DB64AAB7B S;O>4 3 Microsoft Speech SDK (Microsoft), L&H 

(Lernout & Hauspie Speech Products) < Digalo (Elan Informatique) < 8DG7<9. 
!9E@BFDS A4 FB, KFB 6 @<D9 EGM9EF6G9F @4EE4 D4;D45BFB>, CDB5?9@4 E<AF9;4 D9K< 8B E<I CBD 

A9 D9L9A4, F4> >4> >4K9EF6B E<AF9;<DB64AAB= D9K< FB?P>B 6 BF89?PAOI E?GK4SI @B:AB EK<F4FP 
G8B6?9F6BD<F9?PAB=. "EAB6AO@< CDB5?9@4@< S6?SRFES A<;><9 CB>4;4F9?< D4;5BDK<6BEF<, 
9EF9EF69AABEF< < Q@BJ<BA4?PABEF<, >BFBDO9 CD<6B8SF > BL<5>4@ < E?B:ABEF< 6BECD<SF<S 
E<AF9;<DB64AAB= D9K< [1, 2].  

� D4@>4I 84AAB= D45BFO D4EE@BFD9AO B8A< <; A4<5B?99 D4ECDBEFD4AёAAOI EF4J<BA4DAOI 
E9D6<EB6 E<AF9;4 D9K<, E CB;<J<= 4A4?<;4 <I HGA>J<BA4?PAOI 6B;@B:ABEF9=.  

 
���%%�(���*�/ #$"�$�  !/) %$��%&� %�!&��� $�+� 

$4;D45BF>4 C9D6OI DGEE>BS;OKAOI E<AF9;4FBDB6 A4K4?4EP 6 2000-I 7B84 [3-11]. � A4EFBSM99 
6D9@S CD98EF46?9A4 @4EE4 D4;ABB5D4;AOI D9L9A<=, >4> >B@@9DK9E><I, F4> < 59EC?4FAOI. � 
7?B54?PAO@ BF?<K<S@ EGM9EF6GRM<I F9IAB?B7<= @B:AB BFA9EF<: 

1. �B?<K9EF6B CB889D:<649@OI 7B?BEB6; 
2. (BD@4F D45BFO (BF89?PAB9 CD<?B:9A<9, 6Q5-69DE<S, K4EFP E<EF9@O, <AF97D<DG9@4S 

5<5?<BF9>4); 
3. &<C D4ECDBEFD4A9A<S (>B@@9DK9E><=, 59EC?4FAO=); 
4. #?4FHBD@4 <ECB?P;B64A<S. 
� D4@>4I <EE?98B64A<S 5O?< BFB5D4AO < D4;5<FO A4 2 7DGCCO CD<?B:9A<S, >BFBDO9 @B7GF 

5OFP <ECB?P;B64AO 8?S D45BFO E C9DEBA4?PAO@ >B@CPRF9DB@ CB8 GCD46?9A<9@ E<EF9@B= Windows 

< B5?484RF CB889D:>B= DGEE>B7B S;O>4. "EAB6AB= >D<F9D<= D4;89?9A<S A4 7DGCCO S6?S9FES 
HBD@4F D45BFO CD<?B:9A<S. 

� EF4J<BA4DAO@ CD<?B:9A<S@ BFABESFES: 
1. «�B6BD<?>4»; 
2. «�4?45B?>4»;  
3. «Vociebot»; 
4. «NaturalReaders»; 
5. «Robot Talk»; 
� 695-CD<?B:9A<S@ BFABESFES: 
1. «2GI4»;  
2. «Apihost»; 
3. «Texttospeech»; 
4. «TexttoSpeechRobot»; 
5. «VoxWocker»; 
6. «Ivona»; 
7. «Acapela»;  
8. «Microsoft Azure»; 
9. «Yandex SpeechKit»;  
10. «VoiceMaker»; 
11. «OddCast». 
� D4@>4I 84AAB= D45BFO CDB698ёA 4A4?<; 7DGCCO EF4J<BA4DAOI CD<?B:9A<= CB E<AF9;G 

DGEE>B= D9K<. 
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%&�*�"!�$!/� #$"�$�  !/� %$��%&�� %�!&��� $�+� 
#D<?B:9A<9 «�B6BD<?>4» – EF4J<BA4DAB9 CD<?B:9A<9 8?S E9@9=EF64 "% Windows, 

BEAB6AB= ;484K9= >BFBDB7B S6?S9FES B;6GK<64A<9 CDB<;6B?PAB7B F9>EF4 GEF4AB6?9AAO@ 7B?BEB@, 
<AF9DH9=E CDB7D4@@O CD98EF46?9A A4 D<EGA>9 1. #D<?B:9A<9 BEAB64AB A4 F9IAB?B7<< 
>BA>4F9A4F<6AB7B E<AF9;4. �4AA4S F9IAB?B7<S <ECB?P;G9F >BA>4F9A4J<R CD9864D<F9?PAB 
;4C<E4AAOI CD<@9DB6 K9?B69K9E>B= D9K< 6 98<AGR ;6G>B6GR CBE?98B64F9?PABEFP. 

� BEAB6AO@ 6B;@B:ABEFS@ CDB7D4@@O BFABESFES: 
1. �4C<EP 79A9D<DG9@B= D9K< 6 ;6G>B6O9 H4=?O. 

2. $97G?<DB6>4 E>BDBEF< KF9A<S < 6OEBFO FBA4 7B?BE4. 
3. %<EF9@4 «E?9:9A<S ;4 D9KPR», >BFBD4S CB;6B?S9F 6<89FP B;6GK<649@O= F9>EF. 
4. #BCB?AS9@O9 E?B64D< CDB<;ABL9A<S E 6B;@B:ABEFPR >BDD9>F<DB6>< CDB<;ABL9A<S. 
5. #B889D:>4 EFBDBAA<I 7B?BEB6. 
#D<?B:9A<9 «�B6BD<?>4» CD98?4749F 6 EF4A84DFAB@ <ECB?A9A<< 4 7B?BE4 (2 @G:E><I  

< 2 :9AE><I), AB >B?<K9EF6B 7B?BEB6 @B:9F 5OFP D4EL<D9AB CD< CB@BM< EFBDBAA<I 54; 
E<AF9;<DB64AAOI 7B?BEB6.  

#D9<@GM9EF64 84AAB= CDB7D4@@O EB6C484RF E 9ё BEAB6AO@< 6B;@B:ABEFS@<, > @<AGE4@ 
@B:AB BFA9EF<: 

1. A<;>B9 >4K9EF6B B;6GK<649@B7B F9>EF4,  
2. A<;>4S 9EF9EF69AABEFP D9K<,  
3. 5B?PLB9 >B?<K9EF6B BL<5B> CDB<;ABL9A<S 
"EAB6AO9 A98BEF4F>< 6O;64AO @4?9AP>B= 4>GEF<K9E>B= 54;B= 7B?BEB6 <;-;4 K97B «E>?9=><» 

A9;A4>B@OI E?B6 CDB<EIB8SF 7DG5O@ B5D4;B@, 6O;O64S A99EF9EF69AAB9 ;6GK4A<9. 
 

 
Р8c. 1. �AF9DH9=E CDB7D4@@O «�B6BD<?>4» 

Fig. 1. The interface of the «Govorilka» program 

 

#D<?B:9A<9 «�4?45B?>4» 3 EF4J<BA4DAB9 CD<?B:9A<9 8?S E9@9=EF64 "% Windows, 

BEAB6AB= ;484K9= >BFBDB7B S6?S9FES B;6GK<64A<9 CDB<;6B?PAB7B F9>EF4, <AF9DH9=E CDB7D4@@O 
CD98EF46?9A A4 D<EGA>9 2. �4AAB9 CD<?B:9A<9 6 E6B9= BEAB69 F4> :9, >4> < «�B6BD<?>4» 
<ECB?P;G9F @9FB8 E<AF9;4 D9K< A4 BEAB69 >BA>4F9A4F<6AB7B @9FB84. "F?<K<9@ 84AAB7B D9K96B7B 
E<AF9;4FBD4 BF «�B6BD<?><» S6?S9FES FB, KFB 8?S D45BFO 84AAB= CDB7D4@@O <ECB?P;G9FES D9K96B= 
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E<AF9;4FBD BC9D4J<BAAB= E<EF9@O >B@CPRF9D4, FB 9EFP Microsoft Speech API E<EF9@O Windows.  

� BEAB6AO@ 6B;@B:ABEFS@ BFABESFES: 
1. �BAFDB?P 6BECDB<;6989A<S D9K< 

2. �B;@B:ABEFP 6BECDB<;6989A<S F9>EF4 <; 5GH9D4 B5@9A4 
3. ";6GK>4 A45<D49@B7B F9>EF4 
4. ->ECBDF D9K< 6 ;6G>B6O9 H4=?O 

!98BEF4F>< 84AAB= CDB7D4@@O EB6C484RF E D4A99 6OS6?9AAO@< 8?S «�B6BD<?><», 
8BCB?A<F9?PAB @B:AB 6O89?<FP: 

1. �?S ;4@9AO 7B?BE4 A9B5IB8<@O 8BCB?A<F9?PAO9 C?47<AO. 
2. "FEGFEF6G9F BF89?PAO= 7B?BE. 
 

 
Р8c. 2. �AF9DH9=E CDB7D4@@O «�4?45B?>4» 

Fig. 2. The interface of the «Balabolka» program 

 

#D<?B:9A<9 «Voicebot» – ED98EF6B 8?S CDB7D4@@<DB64A<S 7B?BEB6OI >B@4A8 8?S 
GCD46?9A<S E<EF9@AO@< E?G:54@< #�, <AF9DH9=E CDB7D4@@O CD98EF46?9A A4 D<EGA>9 3. � BEAB69 
CD<?B:9A<S, >4> < 6 CD98O8GM<I <ECB?P;G9FES >BA>4F9A4F<6AO= E<AF9;. �4AAB9 ED98EF6B A9 
CD98A4;A4K9AB 8?S J9?96B7B <ECB?P;B64A<S CB B;6GK>9 F9>EF4 < <ECB?P;G9FES 8?S 
G;>BA4CD46?9AAB7B <ECB?P;B64A<S CB GCD46?9A<R C9DEBA4?PAO@ >B@CPRF9DB@. �4> < G E9D6<E4 
«�4?45B?>4» <ECB?P;G9FES D9K96B= E<AF9;4FBD BC9D4J<BAAB= E<EF9@O >B@CPRF9D4. �4AAB9 
CDB7D4@@AB9 B59EC9K9A<9 D4ECDBEFD4AS9FES CB C?4FAB= CB8C<E>9 E 59EC?4FAO@ 30-8A96AO@ 
CDB5AO@ C9D<B8B@. «Voicebot» 6 CDBJ9EE9 E6B9= D45BFO CB ;4D4A99 CB87BFB6?9AAO@ >B@4A84@ 
CDB<;6B8<F D4ECB;A464A<9 D9K< CB?P;B64F9?S < B;6GK>G E6B<I 89=EF6<= 6 D4@>4I 6OCB?A9A<S 
>B@4A8.  

 
Р8c. 3. �AF9DH9=E CDB7D4@@O «Voicebot» 

Fig. 3. The interface of the « Voicebot » program 
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#D<?B:9A<9 «NaturalReaders» – GA<69DE4?PAB9 CDB7D4@@AB9 B59EC9K9A<9, >BFBDB9 <@99F, 
>4> EF4J<BA4DAGR 69DE<R CD<?B:9A<S 8?S C9DEBA4?PAB7B >B@CPRF9D4, F4> < 695-69DE<R 8?S 
79A9D4J<< D9K<, <AF9DH9=E CDB7D4@@O CD98EF46?9A A4 D<EGA>9 4. � E6S;< E B7D4A<K9A<S@< 
ED98EF6B ?<L<?BEP CB889D:>< DGEE>B7B S;O>4 6 B5OKAB@ 8BEFGC9, F9C9DP 8?S <ECB?P;B64A<S 
DGEE>B7B S;O>4 A9B5IB8<@ C4>9F «Plus» 6 D4@>4I C?4FAB= CB8C<E><. �BEFGCAO 2 7B?BE4  
(1 @G:E>B= < 1 :9AE><=), >BFBDO9 S6?SRFES 54;B6O@< 7B?BE4@< 8?S CDB7D4@@AB7B ED98EF64 
«�B6BD<?>4» < BEAB64AO A4 FB= :9 F9IAB?B7<<. &4> >4> «NaturalReaders» B5?4849F 86G@S 69DE<S@< 
CD<?B:9A<S 3 EF4J<BA4DAGR < 695 69DE<< 8?S A<I 9EFP DS8 BF?<K4RM<I BEB59AABEF9=: 

1. %F4J<BA4DA4S 69DE<S CD<?B:9A<S @B:9F 5OFP <ECB?P;B64A4 FB?P>B A4 1 >B@CPRF9D9, A4 
>BFBDB@ 5O?4 CDB<;6989A4 GEF4AB6>4 ED98EF64; 

2. #D< CB>GC>9 ?<J9A;<< 8?S CD<?B:9A<S 5G8GF D4;5?B><DB64AO BF 2 8B 6 «CD9@<4?PAOI» 
7B?BEB6, 8BEFGC > BEF4?PAB= 5<5?<BF9>9 7B?BEB6 @B:AB CB?GK<FP ;4 8BCB?A<F9?PAGR C?4FG 6 40$ 
;4 >4:8O= 7B?BE; 

3. �?S CB?ABJ9AAB= D45BFO CD<?B:9A<S A9 FD95G9FES CB8C<E>4, KFB CD98CB?4749F 
98<ABD4;B6GR BC?4FG. 

 

 
Р8c. 4. �AF9DH9=E CDB7D4@@O «NaturalReaders» 

Fig. 4. The interface of the «NaturalReaders» program 

 

#D<?B:9A<9 «Robot Talk» – 59EC?4FAB9 CD<?B:9A<9 (D<E. 5) Windows Store, >BFBDB9 
B5?4849F 5 7B?BE4@< (3 @G:E><I < 2 :9AE><I), <; >BFBDOI 1 DGEE><=. �?S E<AF9;4 D9K< 
<ECB?P;G9FES F4 :9 F9IAB?B7<S, KFB < G CD98O8GM<I CDB7D4@@AOI ED98EF6 ;4 <E>?RK9A<9@ FB7B, 
KFB Microsoft Speech API <ECB?P;G9F 8BCB?A<F9?PAO= @B8<H<J<DB64AAO= 7B?BE 4A7?<=E>B= D9K<. 
(GA>J<BA4?PAO9 6B;@B:ABEF< CD<?B:9A<S CB;6B?SRF <;@9ASFP F9@5D 7B?BE4 < E>BDBEFP D9K<. 
&4> :9 CD<EGFEF6G9F 6B;@B:ABEFP EBID4A9A<S 4G8<BH4=?B6. !98BEF4F>B@ 84AAB= CDB7D4@@O 
S6?S9FES BFEGFEF6<9 DGEE>B7B <AF9DH9=E4 CDB7D4@@O. 
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Р8c. 5. �AF9DH9=E CDB7D4@@O «Robot Talk» 

Fig. 5. The interface of the «Robot Talk» program 

 

$��'�0&�&/ �!����� %&�*�"!�$!/) %$��%&� 
#D< A4?<K<< 5B?PLB7B >B?<K9EF64 EF4J<BA4DAOI CD<?B:9A<= <I HGA>J<BA4? A9 E<?PAB 

BF?<K49FES, 4 7?B54?PAO9 HGA>J<< <89AF<KAO 8?S 6E9I CDB7D4@@. � ;46<E<@BEF< BF CDB7D4@@O 
CD<EGFEF6G9F D4;5DBE CB >B?<K9EF6G 7B?BEB6, AB >4K9EF6B B;6GK<64A<S G 6E9I CD98EF46?9AAOI 
4A4?B7B6 A4IB8<FES A4 A<;>B@ GDB6A9 < A9 @B:9F ED46A<FPES E 9EF9EF69AAB= D9KPR. !<;>B9 
>4K9EF6B E<AF9;<DB64AAB= D9K< 6O;64AB @4?9AP>B= D9K96B= 54;B= < 5B?PL<@ >B?<K9EF6B@ 
BL<5B> CD< B;6GK<64A<<.  4?O@ <E>?RK9A<9@ <; EC<E>4 S6?S9FES «�B6BD<?>4», F4> >4> BA4 
B5?4849F HGA>J<9= CBCB?AS9@B7B E?B64DS, KFB CB;6B?S9F G@9APL<FP >B?<K9EF6B BL<5B> E<AF9;4 
D9K< 6 BF?<K<< BF 6E9I 8DG7<I CD98EF46?9AAOI E<EF9@.  

� F45?<J9 CD98EF46?9AO E6B8AO9 84AAO9 B EF4J<BA4DAOI ED98EF64I E<AF9;4 D9K<. 
 

Т45;8ц4  
!9>BFBDO9 I4D4>F9D<EF<>< EF4J<BA4DAOI E<AF9;4FBDB6 D9K< 8?S DGEE>B7B S;O>4 

Table  

Some characteristics of stationary speech synthesizers for the Russian language 

%<EF9@4 
E<AF9;4 

�BEFGCAO9 
7B?BE4 #D9<@Gщ9EF64 !98BEF4F>< �B@@9AF4D<= 

�B6BD<?>4 !<>B?4= 

�AA4 
Digital Male 

voice 

Digital Female 

Voice 

 

1. �B?PLB= 
6O5BD 
7B?BEB6; 

2. #BCB?A9A<9 
E?B64DS 
CDB<;ABL9A<= 

3. �B;@B:ABEFP 
GEF4AB6>< 
EFBDBAA<I 
7B?BEB6. 

!<;>B9 >4K9EF6B ;6GK4A<S "CF<@4?PAB9 
D9L9A<9 CB 
HGA>J<BA4?PAO@ 
6B;@B:ABEFS@ 

�4?45B?>4 �EFDB9AAO= 6 
E<EF9@G 
(Microsoft 

speech API) 

1. �BAFDB?P 
6BECDB<;6989A
<S D9K<; 

2. �B;@B:ABEFP 
6BECDB<;6989A
<S F9>EF4 <; 
5GH9D4 B5@9A4 

1. !<;>B9 >4K9EF6B 
;6GK4A<S 

2. "FEGFEF6GRF 7B?BE4, 
>DB@9 
CD98GEF4AB6?9AAOI 6 
E<EF9@G 
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%<EF9@4 
E<AF9;4 

�BEFGCAO9 
7B?BE4 #D9<@Gщ9EF64 !98BEF4F>< �B@@9AF4D<= 

Vociebot �EFDB9AAO= 6 
E<EF9@G 
(Microsoft 

speech API) 

�6FB@4F<;4J<S 
;484K GCD46?9A<S 
#� 

"FEGFEF6GRF 7B?BE4, 
>DB@9 
CD98GEF4AB6?9AAOI 6 
E<EF9@G 

';>BA4CD46?9AAB9 
#" 8?S 
46FB@4F<;4J<< 
;484K G CD46?9A<S 
#� 

NaturalReaders  4>E<@ 

�D<A4 
"5?4849F, >4> 
EF4J<BA4DAB= 
69DE<9=, F4> < 695-
69DE<9=  

1. �OEB>4S EFB<@BEFP 
CB8C<E>< 

2. "7D4A<K9A<9 A4 
<ECB?P;B64A<9 
DGEE>BS;OKAOI 
7B?BEB6 

 

Robot Talk �EFDB9AAO= 6 
E<EF9@G 
(Microsoft 

speech API) 

- 1. !<;>B9 >4K9EF6B 
;6GK4A<S 

2. 1 DGEE>BS;OKAO= 
7B?BE 

3. �AF9DH9=E CDB7D4@@O 
A4 4A7?<=E>B@ S;O>9 

"FEGFEF6GRF 
CD9<@GM9EF64, F.>. 
@B8<H<J<DB64AAO= 
7B?BE 8BEFGC9A 
FB?P>B 8?S 
4A7?<=E>B7B S;O>4 

 
����.+�!�� 

� D45BF9 D4EE@BFD9AO EF4J<BA4DAO9 CDB7D4@@AO9 ED98EF64 E<AF9;4 DGEE>B= D9K<. #D< 
B5;BD9 EF4J<BA4DAOI CDB7D4@@AOI ED98EF6 E<AF9;4 6OS6?9A4 ;4>BAB@9DABEFP <ECB?P;B64A<S 
<89AF<KAOI 7B?BEB6, >BFBDO9 D4ECDBEFD4ASRFES 6 D4@>4I C?4FAB7B >BAF9AF4. "F?<K<F9?PAB= 
K9DFB= S6?S9FES 8BCB?A<F9?PAO= HGA>J<BA4? 6 6<89 Q@BJ<BA4?PAB= B>D4E>< < D97G?<DB6>< 
F9@5D4 E<AF9;<DB64AAB7B 7B?BE4. !9E@BFDS A4 FB, KFB E9D6<EB6 8BEF4FBKAB @AB7B, 59EC?4FAOI 
D9L9A<= 8BEFGCAB @4?B9 >B?<K9EF6B, CD< QFB@ >4K9EF6B E<AF9;<DB64AAB= D9K< 3 
DB5BF<;<DB64AAB9 6 ED46A9A<< E 9EF9EF69AAB= D9KPR. %B6D9@9AAB= F9A89AJ<9= S6?S9FES 
FD95B64A<9 BF �&-D4;D45BFK<>B6 EB;84A<S B5?4KAOI E<AF9;4FBDB6 D9K<, 4 A9 EF4J<BA4DAOI, B K9@ 
E6<89F9?PEF6G9F ;A4K<F9?PAB9 >B?<K9EF6B 8BEFGCAOI ED98EF6 E<AF9;4 D9K< 6 6<89 695-

CD<?B:9A<=. &4> >4> F9IAB?B7<< E<AF9;4 D9K< A4IB8SFES 6 CDBJ9EE9 CBEFBSAAB7B D4;6<F<S, FB 
D4;D45BF>4 AB6OI E<AF9;4FBDB6 DGEE>B= D9K< 8BEFGCA4 A9 FB?P>B >DGCAO@ �&->B@C4A<S@, AB < 
K4EFAO@ D4;D45BFK<>4@. �BEFGCABEFP 84AAB= F9IAB?B7<< < ECDBE EB EFBDBAO CBFD95<F9?S 89?49F 
D4;D45BF>G AB6OI CDB7D4@@AOI ED98EF6 E<AF9;4 D9K< 4>FG4?PAB= ;484K9=. 
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