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Abstract 

At the moment, the problem of countering corruption in the field of public service still does not 

lose its relevance. It is assumed that when committing acts of corruption, people show certain 

verbal and non-verbal signals, with the help of which it is possible to identify signs of corruption. 
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The  article  deals  with  the  problem  of  violation  of  anti-corruption  legislation  in  state  and 
municipal  institutions  from  the  point  of  view  of  the  psycho-emotional  state  of  officials.  It  is
proposed  to  use  machine  learning  methods  to  analyze  video  and  audio  recordings  of  speeches

with unprepared speech of officials of various levels of government, where they answer  questions

from  journalists  and  the  public,  in  order  to  determine  emotions  and  identify  aggression,

uncertainty, and evasiveness in answers. The results of the study may be useful for government

agencies  involved  in  the  fight  against  corruption,  as  well  as  for  the  public  interested  in 
transparency and honesty of the activities of civil servants.
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audio-video recordings; analysis of psycho-emotional state
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4AF<>BDDGCJ<BAAB7B ;4>BAB84F9?PEF64 6 6<89B;4C<ESI 6OEFGC?9A<= 7BEE?G:4M<I 

Fig. 1. Structure of the developed method for identifying indirect signs of violation of anti-corruption 

legislation in video recordings of speeches of civil servants 
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Р8E. 2. %I9@4 E <ECB?P;G9@O@< D9EGDE4@< A9CB87BFB6?9AAB= D9K< K<AB6A<>B6 

Fig. 2. A diagram with the resources used for the unprepared speech of officials 
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Р8E. 3. $4EE@4FD<649@O9 >4F97BD<< 6BCDBEB6, ;484RM<9ES K<AB6A<>4@ 

Fig. 3. Considered categories of questions asked to officials 
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89CD9EE<< < F. 8.) [2]. 

�7D9EE<R ?GKL9 6E97B D4EE@4FD<64FP E FBK>< ;D9A<S 86GI I4D4>F9D<EF<>: 6AGFD9AA97B < 
6A9LA97B CDBS6?9A<S. �?S BCD989?9A<S 47D9EE<< E?98G9F GK<FO64FP 69D54?PAO9 < A969D54?PAO9 
E<7A4?O, BA< D4;89?SRFES E?98GRM<@ B5D4;B@: 
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Н969D54;P=O9 E87=4;O: 
- F9@C D9K<; 
- D9;>B9 CB6OL9A<9/CBA<:9A<9 7DB@>BEF< D9K<; 
- Q@BJ<BA4?PAO= B>D4E D9K<: ;?BEFP, BF6D4M9A<9, ECB>B=EF6<9, D48BEFP, EFD4I, G8<6?9A<9, 

C9K4?P. 
В9D54;P=O9 E87=4;O: 
- A4?<K<9 CB69?<F9?PAB7B A4>?BA9A<S; 
- A4?<K<9 A9J9A;GDAB= ?9>E<>< < :4D7BA4 6 F9>EF9; 
- A4?<K<9 G@9APL<F9?PAB-?4E>4F9?PAOI\G@9APL<F9?PAB-GA<;<F9?PAOI >BAEFDG>J<=; 
- A4?<K<9 BE>BD5?9A<=; 
- A4?<K<9 G7DB;; 
- A4?<K<9 FB>E<KABEF<. 
&B>E<KABEFP 6 6OE>4;O64A<SI BC<EO649FES >4> >4K9EF6B 6OE>4;O64A<S, >BFBDB9 CDBS6?S9FES 

6 S;6<F9?PAOI, 47D9EE<6AOI, BE>BD5<F9?PAOI, GA<:4RM<I <?< CDB6BJ<DGRM<I 6OE>4;O64A<SI, 
>BFBDO9 @B7GF 6O;64FP A974F<6AO9 Q@BJ<<, BE>BD5<FP, GA<;<FP <?< CD<K<A<FP 6D98 8DG7B@G 
K9?B69>G <?< 7DGCC9 ?R89=. 

!45BD 84AAOI EB89D:4? ;4C<E< E 6OEFGC?9A<= K<AB6A<>B6, A4 >BFBDOI CD<EGFEF6B64?< 
CBEFBDBAA<9 LG@O, D4;7B6BDO 8DG7<I ?R89= < F.8. #BQFB@G C9D98 4A4?<;B@ 84AAOI 5O?B 
A9B5IB8<@B CDB69EF< CD9864D<F9?PAGR B5D45BF>G, 6>?RK4RMGR G84?9A<9 LG@B6 < 
ABD@4?<;4J<R 7DB@>BEF< [14]. 

&9@C D9K< <;@9DS9FES 6 >B?<K9EF69 CDB<;A9E9AAOI E?B6 6 @<AGFG. �?S 6OK<E?9A<S QFB7B 
CB>4;4F9?S <ECB?P;G9FES EC9>FD4?PAO= CBFB> E<7A4?4, >BFBDO= 6OK<E?S9FES E CB@BMPR HGA>J<= 
<; 5<5?<BF9>< «Librosa» [15]. �4F9@ CDB<;6B8<FES CB8EK9F >B?<K9EF64 C<>B6OI ;A4K9A<=, >BFBDO9 
EK<F4RFES A4K4?B@ >4:8B7B E?B64.  

�?S BCD989?9A<S "D9;>B7B" <;@9A9A<S 7DB@>BEF< CD<@9AS9FES Q6D<EF<K9E><= @9FB8, 
;4>?RK4RM<=ES 6 <;@9D9A<< G7?4 A4>?BA4 @9:8G EBE98A<@< BFEK9F4@< 4@C?<FG8AB= B7<54RM9= 
< 45EB?RFAO@ D4EEFBSA<9@ 8B @4>E<@4?PAB7B ;A4K9A<S. �E?< 4@C?<FG8AB9 ;A4K9A<9 BFEK9F4 
5?<;>B > @4>E<@4?PAB@G ;A4K9A<R CB 6E9= ;4C<E< < <;@9A9A<9 CDB<EIB8<F 5OEFD99, K9@ C9D9IB8 
> 8DG7<@ ;A4K9A<S@ 6AGFD< ;4C<E<, FB QFB <;@9A9A<9 7DB@>BEF< EK<F49FES "D9;><@". 

�?S BCD989?9A<S >?4EE4 Q@BJ<= 5O?4 B5GK9A4 E69DFBKA4S A9=DBAA4S E9FP E CB?ABE6S;AO@ 
>?4EE<H<>4FBDB@, 4G8<B3E<7A4? 6 >BFBDB= CD98EF46?9A 6 6<89 @9?->9CEFD4?PAOI >BQHH<J<9AFB6, 
CB84RM<9ES A4 6IB8 E9F< [8]. �?S FB7B, KFB5O 6 IB89 B5GK9A<S A9 6B;A<>?B E<FG4J<< 
C9D9B5GK9A<S A4 B8AB@ S;O>9 [11], 5O?< 6O5D4AO E?98GRM<9 A45BDO 84AAOI: CaFE [9], Emo-DB 

[5], RAVDESS [13], SAVEE [17]. � CB?GK9AAO= A45BD 5O?< 6>?RK9AO >BDBF><9 4G8<B;4C<E<, 
BFA9E9AAO9 > B8AB@G <; E9@< >?4EEB6 Q@BJ<=, >BFBDO9 EBBFABESFES E >?4EE<H<>4J<9= Q@BJ<= $. 
�G86BDFEF4 [1]: ;?BEFP, E>G>4, FD96B74, D48BEFP, C9K4?P, BF6D4M9A<9 < A9=FD4?PAB9 EBEFBSA<9 
(BFEGFEF6<9 Q@BJ<<). �?S >?4EE<H<>4J<< Q@BJ<= <ECB?P;G9FES HD47@9AF 8?<F9?PABEFPR 3 
E9>GA8O, 4 6 E?GK49, 9E?< BA <@99F @9APLGR 8?<F9?PABEFP, 97B ;4CB?ASRF AG?S@< 8B 
A9B5IB8<@B7B D4;@9D4. 

�?S BJ9A>< 69D54?PAOI CD<;A4>B6, CB84RM<IES <; F9>EF4, A9B5IB8<@B 5O?B CDB69EF< 
CDBJ98GDG FD4AE>D<54J<< D9K<. % QFB= J9?PR, 5O? 6O5D4A A45BD <AEFDG@9AFB6 Vosk. 

�O? EB5D4A E?B64DP <; 140 FOE. E?B6, EBEFBSM<= <; @4>E<@4?PAB 6E96B;@B:AOI 
@BDHB?B7<K9E><I 64D<4AFB6 E?B6 A9J9A;GDAB= ?9>E<><, E J9?PR 99 89F9>F<DB64A<S <; D9K<. 
�4:8B9 E?B6B 6IB8SM97B F9>EF4 CDB69DS9FES CB 84AAB@G E?B64DR < CB8EK<FO649FES >B?<K9EF6B 
A9J9A;GDAB= ?9>E<>< 6 F9>EF9. 

�?S 89F9>J<< E?B6, A4IB8SM<IES 6 CB69?<F9?PAB@ A4>?BA9A<<, 5O?4 <ECB?P;B64A4 
5<5?<BF9>4 pymorphy2, E CB@BMPR >BFBDB= 6B;@B:9A CB?AO= @BDHB?B7<K9E><= D4;5BD E?B64 
[10]. 

�?S 89F9>J<< G@9APL<F9?PAB-?4E>4F9?PAOI < CD9A95D9:<F9?PAOI 6OD4:9A<=, B>BAK4A<S 
E?B6 5O?< BF5DBL9AO E <ECB?P;B64A<9@ EF9@@9D4 (CDBJ9EE A4IB:89A<S BEAB6O E?B64) #BDF9D4, 
484CF<DB64AAB7B 8?S DGEE>B7B S;O>4. �4?99 5O?4 CDB69D>4 A4 A4?<K<9 G@9APL<F9?PAB-
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?4E>4F9?PAOI EGHH<>EB6 G E?B64, 6>?RK4S 6E9 6B;@B:AO9 @BDHB?B7<K9E><9 64D<4AFO, F4><9 >4> 
"<>", "9>", ">", "9J", "<J", "BE>", "9K>", "BAP>", "9AP>", "OL>", "<AL", "GL>" < "RL>". 

"5A4DG:9A<9 BE>BD5?9A<= < G7DB; 6 F9>EF9 5O?B 6OCB?A9AB 8BB5GK9A<9 @B89?9= 5<A4DAB= 
>?4EE<H<>4J<< [3] E CB@BMPR A9=DBAAB= E9F<, A4 54;9 4DI<F9>FGDO RuBertTiny [20]. 

Д;я 89F9:ц88 G7D>7: 
- F9EFO, EB89D:4M<9 G7DB;G; 
- F9>EFO, A9 EB89D:4M<9 G7DB;. 
Д;я 89F9:ц88 >E:>D5;9=89: 
- F9>EFO, EB89D:4M<9 BE>BD5?9A<S; 
- F9>EFO, A9 EB89D:4M<9 BE>BD5?9A<S. 
% CB@BMPR 84AAOI <; EBJ<4?PAB= E9F< «"8AB>?4EEA<><» 5O?< 6;SFO 248290 >B@@9AF4D<S, 

BFABESM<9ES > FD9@ >4F97BD<S@: A9=FD4?PAO9 EBB5M9A<S, EBB5M9A<S E BE>BD5?9A<S@< < 
EBB5M9A<S E G7DB;4@<. 

&4>:9 5O?4 B5GK9A4 @B89?P RuBertTiny 8?S 89F9>J<< FB>E<KABEF< 6 D9K< [17]. &9>EF, 
EB89D:4M<= 8<E>D<@<A<DGRM<9 < BE>BD5<F9?PAO9 EBB5M9A<S CB BFABL9A<R > >B@G3?<5B, 
CD<ASFB EK<F4FP FB>E<KAO@. �O?4 B5GK9A4 @B89?P >?4EE<H<>4J<< A4 A9E>B?P><I D4;?<KAOI 
A45BDB6 84AAOI [7]. 

  

��&��*�/ !�'��$�!!"%&� 

�4AAO= @B8G?P CD98A4;A4K9A 8?S FB7B, KFB5O CBASFP EF9C9AP G69D9AABEF< 7B6BDSM97B. 
'69D9AABEFP HBD@<DG9FES A4 BEAB69 GEC9LAB7B D9L9A<S EBJ<4?PAOI ;484K < 8BEF<:9A<S 
CBEF46?9AAOI J9?9=. 

�A4?<; 84AAB= I4D4>F9D<EF<>< 5G89F CDBIB8<FP CB 86G@ E<7A4?4@: 69D54?PAO@ < 
A969D54?PAO@. � >4:8B@ <; A<I 5O?< 6O89?9AO E?98GRM<9 CB>4;4F9?<: 

Н969D54;P=O9 E87=4;O: 
- F9@C D9K<; 
- D9;>B9 CB6OL9A<9/CBA<:9A<9 7DB@>BEF< D9K<; 
- Q@BJ<BA4?PAO= B>D4E D9K<: D48BEFP, ;?BEFP, A9=FD4?PAB9 EBEFBSA<9. 
В9D54;P=O9 E87=4;O: 
- EB89D:4A<9 D9K< 

 B8G?P D45BF49F E 6IB8AO@< 6<89B;4C<ES@< K<AB6A<>B6, 6 IB89 K97B <; A<I <;6?9>4RFES 
CBE?98B64F9?PABEF< <; >48DB6 < EQ@C?B6 8?<F9?PABEFPR 10 E9>GA8 8?S 84?PA9=L97B 4A4?<;4. � 
D45BF9 @B8G?S <ECB?P;G9FES A9=DBAA4S E9FP3FD4AEBHD@9D ($<EGAB> 4) [19], E J9?PR B5D45BF>< 
@G?PF<@B84?PAB7B CBFB>4 6<89B [22, 21, 23]. 

  

 
Р8E. 4. #4=C?4=A BCD989?9A<S G69D9AABEF< K9?B69>4 E CB@BMPR E9F<-FD4AEHBD@9D 

Fig. 4. Pipeline for determining a person's confidence using a transformer network 

 

%GM9EF6G9F 864 ECBEB54, KFB5O CDB<;69EF< <;6?9K9A<9 A9B5IB8<@OI CD<;A4>B@ >4> <; 
6<89B@4F9D<4?B6, F4> < <; 4G8<BE<7A4?B6. $4EE@BFD<@ >4:8O= 5B?99 CB8DB5AB, A4KA9@ E 
6<89BE<7A4?B6: 
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1) �?S CB?GK9A<S 69>FBD4 @<@<>< ?<J4 D4EE@4FD<649@B7B K9?B69>4 <ECB?P;G9FES E69DFBKA4S 
A9=DBAA4S E9FP BlazeFace 6@9EF9 E @B8G?9@ Face Mesh [4], >BFBDO= <;6?9>49F 69>FBD <; 478 FBK9> 
?<J4. %9FP CD<A<@49F A4 6IB8 <;B5D4:9A<9 >48D4 6<89BCBE?98B64F9?PABEF< 6 F9A;BDAB@ 
CD98EF46?9A<<, E:4FB@ 8B 256x256 C<>E9?9=. 

2) � 4?PF9DA4F<6AB@ EJ9A4D<< 6@9EFB FBK9> ?<J4 <ECB?P;GRFES 5B?99 6OEB>BGDB6A96O9 
CD<;A4><, CB?GK9AAO9 A9CBED98EF69AAB <; <;B5D4:9A<S ?<J4 K9?B69>4 D94?PAB7B D4;@9D4, >BFBDB9 
6 84?PA9=L9@ 69>FBD<;G9FES E CB@BMPR E69DFBKAB= A9=DBAAB= E9F< TinaFace. 

&9C9DP D4EE@BFD<@ EGM9EF6GRM<9 EJ9A4D<< 8?S <;6?9K9A<S CD<;A4>B6 <; 4G8<BE<7A4?4: 
1) �;6?9K9A<9 <AF9DCD9F<DG9@OI 4FD<5GFB6 <; 4G8<BCBFB>4, F4><I >4> Q@BJ<<, 8DB:4A<9 

7B?BE4, FBA, K4EFBF4, 4@C?<FG84, >B?<K9EF6B < 8?<F9?PABEFP C4G;. 
2) #D9B5D4;B64A<9 4G8<BCBFB>4 6 EC9>FDB7D4@@G, CB >BFBDB= 6OK<E?SRFES MFCC 

>BQHH<J<9AFO [16, 6]. 

%?98GRM<@ QF4CB@ S6?S9FES B5N98<A9A<9 4G8<B < 6<89B E<7A4?B6 6 B8<A CBFB> 
@G?PF<@B84?PAOI CD<;A4>B6, BEAB6O64SEP A4 EBBF69FEF6GRM9= <I D4;@9DABEF< [12]. �4F9@, > 
CB?GK<6L9@GES CBFB>G 8B546?S9FES B5GK49@O= 69>FBD, < BA< 6@9EF9 C9D984RFES 6 E9FP-
FD4AEHBD@9D 8?S B5GK9A<S BFABE<F9?PAB 6D9@9AAB= D4;@9DABEF<. 

 B89?P EB89D:<F 864 A9=DBA4 E HGA>J<9= 4>F<64J<< E<7@B<8, >BFBDO9 CD98BEF46?SRF 
<AHBD@4J<R B 6<89BHD47@9AF9: 

1) #9D6O= A9=DBA: CDB<EIB8<F 6OK<E?9A<9 69DBSFABEF< BFA9E9A<S 6<89BHD47@9AF4 > >?4EEG 
0, KFB S6?S9FES BJ9A>B= G69D9AABEF< 6 84AAB= >?4EE<H<>4J<<; 

2) �FBDB= A9=DBA: CDB<EIB8<F 6OK<E?9A<9 69DBSFABEF< BFA9E9A<S 6<89BHD47@9AF4 > >?4EEG 
1, KFB S6?S9FES BJ9A>B= A9G69D9AABEF< 6 84AAB= >?4EE<H<>4J<<. 

%B7?4EAB HBD@G?4@, >BFBDO9 <;B5D4:9AO A<:9, CDB<EIB8<F B5N98<A9A<9 D9;G?PF4FB6 
CD98E>4;4A<= 8?S 6<89B;4C<E9=: 
  

 , 

  . 

 

789 T - ;A4K9A<9 G69D9AABEF< C9D6B7B A9=DBA4 (G69D9AABEFP 6 6OE>4;O64A<<); 
F - ;A4K9A<9 G69D9AABEF< 6FBDB7B A9=DBA4 (A9G69D9AABEFP 6 6OE>4;O64A<<); 
n - >B?<K9EF6B 6<89BHD47@9AFB6 6 6<89B. 
-F4 HBD@G?4 CB;6B?S9F BJ9A<FP 6>?48 >4:8B7B A9=DBA4 6 CD98E>4;4A<9 @B89?<, 6@9EFB FB7B 

KFB5O D4EEK<FO64FP A9;46<E<@GR BJ9A>G G69D9AABEF< >4:8B7B A9=DBA4: 
3 �A4K9A<9 6 CD989?4I 50% EBBF69FEF6G9F A<;>B= EF9C9A< G69D9AABEF< Q>EC9DF4. 
3 �A4K9A<S BF 50% 8B 70% EBBF69FEF6GRF ED98A9= EF9C9A< G69D9AABEF< Q>EC9DF4. 
3 �A4K9A<S, CD96OL4RM<9 70%, EBBF69FEF6G9F 5B?99 6OEB>B= EF9C9A< G69D9AABEF<. 

  

��&��*�/ '��"!+��"%&� � "&��&�) 

'>?BAK<6BEFP 6 BF69F4I B;A4K49F <;5974A<9 CDS@OI, SEAOI < >BA>D9FAOI BF69FB6 A4 6BCDBEO 
<?< 6989A<9 B5EG:89A<S 6 EFBDBAG <?< <;5974A<9 FBKAB7B BF69F4 A4 6BCDBEO. -FB @B:9F 
CDBS6?SFPES 6 <ECB?P;B64A<< B5M<I <?< A9BCD989?9AAOI HBD@G?<DB6B>, GIB89 BF CDS@OI 
BF69FB6, 6 D4;?<KAOI 4?PF9DA4F<64I <?< BF6?9K9AAOI D4EEG:89A<SI, 6@9L4F9?PEF69 6 89F4?< <?< 
A98BEF4FBKAB@ CD98BEF46?9A<< <AHBD@4J<<. �A4?<; A4GKAB= ?<F9D4FGDO CB 84AAB= F9@9 
CB;6B?<?B 6O89?<FP < >?4EE<H<J<DB64FP A4<5B?99 D4ECDBEFD4A9AAO9 ECBEB5O <;5974A<S BF69FB6. 

#DB4A4?<;<DB646 DS8 <EFBKA<>B6, 5O?4 D4;D45BF4A4 EI9@4 A4 D<EGA>9 5, 6 >BFBDB= 
CD98EF46?9AO D4;?<KAO9 ECBEB5O G>?BAK<6BEF< 6 BF69F4I. � 84AAB= EI9@9 6<;G4?<;<DB64AO 
F<C<KAO9 CD<9@O, >BFBDO@< EC<>9DO @B7GF <;5974FP CDS@OI < >BA>D9FAOI BF69FB6 A4 6BCDBEO. 
�?4EE<H<>4J<S ECBEB5B6 G>?BAK<6BEF< 6>?RK49F F4><9 >4F97BD<<, >4> BF69F 6BCDBEB@ A4 6BCDBE, 
EB@A9A<9 6 ;484649@B@ 6BCDBE9, BF>4; BF BF69F4 <?< <7ABD<DB64A<9 6BCDBE4, < A9CB?AO= BF69F. 
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Р8E. 5. %I9@4 EB ECBEB54@< <;5974A<S BF69F4 A4 6BCDBE 

Fig. 5. A diagram with ways to avoid answering the question 

 

$4;D454FO649@O= 4?7BD<F@ 6OS6?9A<S G>?BAK<6BEF< 6 BF69F4I CD98EF46?S9F EB5B= E?B:AGR 
E<EF9@G, BEAB64AAGR A4 86GI B5GK9AAOI @B89?SI, CD98EF46?S9F EB5B= B5B5M9AAO= CB8IB8, 
>BFBDO= @B:9F <ECB?P;B64FPES 8?S 4A4?<;4 8<4?B7B6 <?< D9K< EC<>9D4. 

#9D64S @B89?P, <ECB?P;GRM4S FD4AEHBD@9D BERT, 6OCB?AS9F >?4EE<H<>4J<R 
6BCDBE<F9?PAOI < GF69D8<F9?PAOI CD98?B:9A<= [27]. �?S 8BB5GK9A<S QFB= @B89?< 5O? 
<ECB?P;B64A 84F4E9F, EBEFBSM<= <; B>B?B 81 FOESK< GF69D8<F9?PAOI CD98?B:9A<= <; 84F4E9F4 
SPAADIA < 131 FOESK< 6BCDBE<F9?PAOI CD98?B:9A<= <; 84F4E9F4 SQuaD. � D9;G?PF4F9 
F9EF<DB64A<S, 84AA4S @B89?P CB>4;4?4 6OEB>B9 ;A4K9A<9 F-@9DO, EBEF46?SRM9= 0.96 8?S 
6BCDBE<F9?PAOI CD98?B:9A<=, KFB 6 84AAB@ E?GK49 E6<89F9?PEF6G9F B 99 QHH9>F<6ABEF<. 

�4?99, BF69F K9?B69>4 6 >4K9EF69 >BAF9>EF4 C9D9849FES 6B 6FBDGR @B89?P, >BFBD4S 6 E6BR 
BK9D98P E BCD989?9AAB= EF9C9APR G69D9AABEF< 6O89?S9F QFBF BF69F <; D9K<. -F4 @B89?P 5O?4 
CBEFDB9A4 E <ECB?P;B64A<9@ F9IA<>< fine-tuning A4 BEAB69 FD4AEHBD@9D4 RoBERTa. �4AA4S 
4DI<F9>FGD4 RoBERTa 4A4?B7<KA4 4DI<F9>FGD9 BERT, B8A4>B BF?<K49FES CB8IB8B@ > B5GK9A<R 
@B89?<. RoBERTa <ECB?P;G9F G69?<K9AAO= >BDCGE 8?S B5GK9A<S < 79A9D4J<R 8<A4@<K9E><I 
mask-FB>9AB6, KFB ECBEB5EF6G9F 99 5B?99 FBKAB@G B5GK9A<R. � >4K9EF69 84F4E9F4 8?S 8BB5GK9A<S 
84AAB= @B89?< 5O? 6O5D4A SQuaD 84F4E9F, EB89D:4M<= 6BCDBEO < BF69FO A4 A<I. �A4K9A<9 F1-

@9DO 8?S 8BB5GK9AAB= @B89?< EBEF46<?B 0.83, KFB G>4;O649F A4 99 6OEB>GR CDB<;6B8<F9?PABEFP < 
ECBEB5ABEFP 6O89?SFP BF69FO A4 6BCDBEO <; >BAF9>EF4 D9K< EC<>9D4. 

 B:AB CD98CB?B:<FP, KFB CD< E?<L>B@ 6OEB>B= G69D9AABEF< @B89?< 99 BF69FO 5G8GF 
KD9;@9DAB >4F97BD<KAO@< < A9B5IB8<@B 5G89F GK<FO64FP 6B;@B:ABEFP ?B:AOI ED454FO64A<=. % 
8DG7B= EFBDBAO, CD< E?<L>B@ A<;>B= G69D9AABEF< @B89?< BF69FO 5G8GF A9BCD989?9AAO@< < 
A9CD<7B8AO@< 8?S <ECB?P;B64A<S. #BQFB@G 8?S 8BEF<:9A<S A4<?GKL<I D9;G?PF4FB6 64:AB 
CB8B5D4FP BCF<@4?PAGR 7D4A<JG ;A4K9A<S G69D9AABEF<, CD< >BFBDB= @B89?P 5G89F 8464FP 
A4<5B?99 FBKAO9 < CD<7B8AO9 8?S <ECB?P;B64A<S BF69FO. -F4 7D4A<J4 5O?4 BCD989?9A4 
Q>EC9D<@9AF4?PAB, CGF9@ 4A4?<;4 D9;G?PF4FB6 D45BFO @B89?< CD< D4;AOI ;A4K9A<SI G69D9AABEF< 
< 6O5BD4 A4<?GKL97B ;A4K9A<S A4 BEAB69 CB?GK9AAOI 84AAOI. 

�OIB8B@ D4;D454FO649@B7B 4?7BD<F@4 S6?SRFES EC<E>< E 6BCDBE4@</BF69F4@< 8?S >4:8B7B 
EC<>9D4, EBCDB6B:84RM<9ES @9F>4@< "G>?BAK<6O=" <?< "A9 G>?BAK<6O=", 4 F4>:9 ;A4K9A<S@< 
G69D9AABEF< @B89?<. �?S >4:8B7B 6BCDBE4/BF69F4 4?7BD<F@ BCD989?S9F, S6?S9FES ?< BA 
G>?BAK<6O@ <?< A9F, A4 BEAB69 6O6B8B6 C9D6B= @B89?<, BEGM9EF6?SRM9= >?4EE<H<>4J<R 
CD98?B:9A<=. �A4K9A<9 G69D9AABEF< @B89?< F4>:9 6B;6D4M49FES 6 6<89 K<E?B6B= BJ9A><, 
BFD4:4RM9= EF9C9AP G69D9AABEF< 4?7BD<F@4 6 E6B<I 6O6B84I. 

&4><@ B5D4;B@, 84AA4S B5B5M9AA4S @B89?P, EBEFBSM4S <; 86GI L47B6 < 86GI B5GK9AAOI 
@B89?9=, CB;6B?S9F QHH9>F<6AB 4A4?<;<DB64FP 8<4?B7< <?< D9KP EC<>9D4, >?4EE<H<J<DB64FP 
CD98?B:9A<S < 6O89?SFP BF69FO A4 6BCDBEO <; >BAF9>EF4, BF>DO64S AB6O9 6B;@B:ABEF< 8?S 
46FB@4F<K9E>B7B 4A4?<;4 < B5D45BF>< 9EF9EF69AAB7B S;O>4. 
  

����.+�!�� 

� <EE?98B64A<< 5O? CD98?B:9A @9FB8 6OS6?9A<S >BE69AAOI CD<;A4>B6 A4DGL9A<S 
4AF<>BDDGCJ<BAAB7B ;4>BAB84F9?PEF64 A4 BEAB69 4A4?<;4 6<89B;4C<E9= 6OEFGC?9A<= K<AB6A<>B6. 
�4AAO= @9FB8 CD98CB?4749F <ECB?P;B64A<9 98<AB7B <ECB?P;B64A<S FD9I @B8G?9=: 89F9>J<< 
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47D9EE<<, A9G69D9AABEF< < G>?BAK<6BEF< CD< BF69F4I, 8?S 46FB@4F<K9E>B7B 4A4?<;4 
6<89B@4F9D<4?B6 < 6OS6?9A<S CBF9AJ<4?PAOI A4DGL9A<= 4AF<>BDDGCJ<BAAOI ABD@. 

$4;D45BF4AAO= @9FB8 BEAB6O649FES A4 4A4?<;9 D4;?<KAOI CD<;A4>B6, F4><I >4> :9EFO, 
@<@<>4, FBA 7B?BE4, C4G;O < 8DG7<9 A969D54?PAO9 Q?9@9AFO 6OEFGC?9A<=. -F< CD<;A4>< @B7GF 
E6<89F9?PEF6B64FP B CBF9AJ<4?PAOI A4DGL9A<SI 4AF<>BDDGCJ<BAAOI ;4>BAB6, F4><I >4> 
A9CD468<6O9 ;4S6?9A<S, E>DOFO9 E89?><, 6;SFBKA<K9EF6B < 8DG7<9 HBD@O >BDDGCJ<BAAB= 
89SF9?PABEF<. 

�B@5<A<DGS D9;G?PF4FO QF<I FD9I @B8G?9=, @B:AB CB?GK<FP <AHBD@4J<R B 6B;@B:AOI 
A4DGL9A<SI 4AF<>BDDGCJ<BAAOI ABD@ < BJ9A<FP EF9C9AP D<E>4. &4>B= CB8IB8 CB;6B?S9F 
EGM9EF69AAB GE>BD<FP CDBJ9EE B5A4DG:9A<S CBF9AJ<4?PAOI A4DGL9A<= < G?GKL<FP 
QHH9>F<6ABEFP @BA<FBD<A74 >BDDGCJ<BAAOI CDBS6?9A<= 6 7BEG84DEF69AAOI BD74A4I. 

"8A4>B EFB<F BF@9F<FP, KFB D4;D45BF4AAO= @9FB8 S6?S9FES CD9864D<F9?PAO@ <AEFDG@9AFB@ 
< A9 @B:9F E?G:<FP BEAB6B= 8?S B8AB;A4KAB7B ;4>?RK9A<S B A4?<K<< <?< BFEGFEF6<< A4DGL9A<=. 
�?S 5B?99 FBKAB= BJ9A>< A9B5IB8<@B CDB6B8<FP 8BCB?A<F9?PAO9 <EE?98B64A<S, 6>?RK4S 4A4?<; 
EFBDBAA<I <EFBKA<>B6 <AHBD@4J<< < CDB69D>G D9;G?PF4FB6 @9FB84 A4 5B?PLB@ B5N9@9 
6<89B@4F9D<4?B6 E D4;?<KAO@< >BAF9>EF4@< < GE?B6<S@<. 
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