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44. К4><9 @9FB8O ABD@4?<;4J<< 84AAOI CD<@9ASRFES 8?S CD<6989A<S 
C9D9@9AAOI > B8AB@G @4ELF45G? 

45. � K9@ D4;?<K<9 @9:8G ABD@4?<;4J<9= < EF4A84DF<;4J<9= 84AAOI? 

46. К4><@ B5D4;B@ B5D45BF>4 >4F97BD<4?PAOI 84AAOI 6?<S9F A4 CDBJ9EE 
@4L<AAB7B B5GK9A<S? 

47. 'FB F4>B9 >B8<DB64A<9 >4F97BD<4?PAOI CD<;A4>B6, < >4><9 @9FB8O 
<ECB?P;GRFES 8?S QFB7B? 

48. К4> B5D45BF>4 6O5DBEB6 @B:9F CB6?<SFP A4 >4K9EF6B @B89?< @4L<AAB7B 
B5GK9A<S? 



49. � K9@ EBEFB<F @9FB8 54?4AE<DB6>< >?4EEB6, < CBK9@G QFB 64:AB 8?S 
;484K >?4EE<H<>4J<<? 

50. К4><9 F9IA<>< <ECB?P;GRFES 8?S B5D45BF>< F9>EFB6OI 84AAOI C9D98 
CD<@9A9A<9@ 6 @B89?SI @4L<AAB7B B5GK9A<S? 

51. 'FB F4>B9 ?9@@4F<;4J<S < EF9@@<A7, < >4> BA< CD<@9ASRFES > 
F9>EFB6O@ 84AAO@? 

52. К4> D45BF49F FB>9A<;4J<S 6 >BAF9>EF9 B5D45BF>< F9>EFB6OI 84AAOI? 

53. � K9@ EBEFB<F 69>FBD<;4J<S F9>EF4, < >4><9 @9FB8O 99 D94?<;4J<< 
EGM9EF6GRF? 

54. К4> B5D45BF>4 6D9@9AAOI DS8B6 @B:9F 5OFP 64:AB= 8?S 
<AF9??9>FG4?PAOI E<EF9@? 

55. К4><9 @9FB8O B5D45BF>< 6D9@9AAOI DS8B6 L<DB>B <ECB?P;GRFES 6 
4A4?<;9 84AAOI? 

56. К4> CD98BF6D4M49FES GF9K>4 84AAOI CD< CD9864D<F9?PAB= B5D45BF>9 6 
>BAF9>EF9 @4L<AAB7B B5GK9A<S? 

57. К4><9 @9FB8O 89F9>J<< < G84?9A<S 8G5?<>4FB6 84AAOI @B7GF 5OFP 
CD<@9A9AO? 

58. � K9@ ;4>?RK49FES D45BF4 E A9E54?4AE<DB64AAO@< 84AAO@<, < >4><9 
EFD4F97<< 54?4AE<DB6>< CD<@9ASRFES? 

59. К4><9 @9FB8O @4ELF45<DB64A<S K<E?B6OI CD<;A4>B6 CD<@9ASRFES 6 
CD9864D<F9?PAB= B5D45BF>9? 

60. К4> <ECB?P;B64A<9 @9FB8B6 79A9D4J<< AB6OI CD<;A4>B6 @B:9F 
CB6OE<FP CDB<;6B8<F9?PABEFP @B89?<? 

61. К4> B5D45BF>4 84AAOI 6?<S9F A4 D9;G?PF4FO >?4EF9DAB7B 4A4?<;4? 
62. � K9@ ;4>?RK49FES G@9APL9A<9 D4;@9DABEF< 84AAOI, < >4><9 @9FB8O 

<ECB?P;GRFES 8?S QFB7B? 
63. К4> CD9864D<F9?PA4S B5D45BF>4 84AAOI 6?<S9F A4 QHH9>F<6ABEFP 

4?7BD<F@B6 >?4EF9D<;4J<<? 
64. К4> B5D45BF>4 84AAOI 6?<S9F A4 <AF9DCD9F<DG9@BEFP D9;G?PF4FB6 

@4L<AAB7B B5GK9A<S? 
65. К4><9 @9FB8O B5D45BF>< 84AAOI CD<@9ASRFES 6 ;484K4I B5GK9A<S 59; 

GK<F9?S? 
66. К4><9 F9IA<>< E7?4:<64A<S 84AAOI <ECB?P;GRFES 6 CD9864D<F9?PAB= 

B5D45BF>9 6D9@9AAOI DS8B6? 
67. К4> B5D45BF>4 84AAOI 6?<S9F A4 CDBJ9EE >DBEE-64?<84J<< @B89?9= 

@4L<AAB7B B5GK9A<S? 
68. � K9@ ;4>?RK49FES D45BF4 E 6O5DBE4@< < 4AB@4?<S@< 6 84AAOI? 

69. К4><9 @9FB8O B5D45BF>< <;B5D4:9A<= CD<@9ASRFES C9D98 B5GK9A<9@ 
@B89?9= >B@CPRF9DAB7B ;D9A<S? 

70. К4> B5D45BF>4 84AAOI 6?<S9F A4 CD<ASF<9 D9L9A<= 6 E<EF9@4I 
CB889D:>< CD<ASF<S D9L9A<=? 
2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

 

�BCDBEO 8?S CDB6989A<S 4FF9EF4J<< 

1. 'FB F4>B9 ;484K4 >?4EE<H<>4J<< 84AAOI? 
2. К4><9 BEAB6AO9 L47< 6>?RK49F 6 E95S CDBJ9EE >?4EE<H<>4J<< 84AAOI? 

3. К4><9 F<CO ;484K >?4EE<H<>4J<< EGM9EF6GRF 6 @4L<AAB@ B5GK9A<<? 



4. � K9@ D4;?<K<9 @9:8G 5<A4DAB= < @AB7B>?4EEB6B= >?4EE<H<>4J<9=? 

5. К4><9 @9FD<>< <ECB?P;GRFES 8?S BJ9A>< >4K9EF64 5<A4DAOI 
>?4EE<H<>4FBDB6 (A4CD<@9D, FBKABEFP, CB?ABF4, F1-@9D4)? 

6. К4><9 @9FD<>< CD<@9ASRFES 6 @AB7B>?4EEB6B= >?4EE<H<>4J<< 
(A4CD<@9D, @4>DB- < @<>DB-GED98A9A<9)? 

7. К4><9 @9FB8O B5D45BF>< A9E54?4AE<DB64AAOI >?4EEB6 CD<@9ASRFES 6 
;484K4I >?4EE<H<>4J<<? 

8. 'FB CD98EF46?S9F EB5B= @9FB8 BCBDAOI 69>FBDB6 (SVM) < >4> BA 
<ECB?P;G9FES 8?S >?4EE<H<>4J<<? 

9. К4> D45BF49F 4?7BD<F@ k-5?<:4=L<I EBE989= (k-NN) 6 ;484K4I 
>?4EE<H<>4J<<? 

10. 'FB F4>B9 D9L4RM<9 89D96PS, < >4> BA< <ECB?P;GRFES 6 ;484K4I 
>?4EE<H<>4J<<? 

11. � K9@ ;4>?RK49FES CD<AJ<C D45BFO E?GK4=AB7B ?9E4 6 ;484K4I 
>?4EE<H<>4J<<? 

12. К4><9 @9FB8O 7D48<9AFAB7B 5GEF<A74 L<DB>B CD<@9ASRFES 8?S 
>?4EE<H<>4J<< 84AAOI? 

13. 'FB F4>B9 ?B7<EF<K9E>4S D97D9EE<S, < >4> BA4 <ECB?P;G9FES 6 ;484K4I 
5<A4DAB= < @AB7B>?4EEB6B= >?4EE<H<>4J<<? 

14. � K9@ BF?<K<9 @9:8G 8<E>D<@<A4AFAO@ 4A4?<;B@ < ?B7<EF<K9E>B= 
D97D9EE<9= 6 >BAF9>EF9 >?4EE<H<>4J<<? 

15. К4> D45BF49F A4<6AO= 54=9EB6E><= >?4EE<H<>4FBD, < 6 >4><I 
EJ9A4D<SI BA QHH9>F<69A? 

16. К4><9 4?7BD<F@O @4L<AAB7B B5GK9A<S <ECB?P;GRFES 8?S 
>?4EE<H<>4J<< <;B5D4:9A<=? 

17. К4><9 F9IA<>< <;6?9K9A<S CD<;A4>B6 CD<@9ASRFES 6 ;484K4I 
>?4EE<H<>4J<<? 

18. � K9@ ;4>?RK49FES <ECB?P;B64A<9 A9=DBAAOI E9F9= 8?S >?4EE<H<>4J<< 
84AAOI? 

19. К4><9 @9FB8O D97G?SD<;4J<< @B7GF 5OFP CD<@9A9AO CD< B5GK9A<< 
>?4EE<H<>4FBDB6? 

20. К4> F9IA<>4 5GEF<A74 @B:9F 5OFP <ECB?P;B64A4 8?S G?GKL9A<S 
CDB<;6B8<F9?PABEF< >?4EE<H<>4FBDB6? 

21. К4> D45BF49F @9FB8 BCBDAOI B5N9>FB6 (One-Class SVM) 6 ;484K4I 
B5A4DG:9A<S 4AB@4?<=? 

22. К4><9 4EC9>FO CD9864D<F9?PAB= B5D45BF>< 84AAOI 6?<SRF A4 
D9;G?PF4FO >?4EE<H<>4J<<? 

23. К4> <ECB?P;B64A<9 QAE9@5?9= @B89?9= @B:9F G?GKL<FP FBKABEFP 
>?4EE<H<>4J<<? 

24. К4> B5D45BF>4 F9>EFB6OI 84AAOI 6?<S9F A4 CDBJ9EE >?4EE<H<>4J<< 6 
;484K4I 4A4?<;4 FBA4?PABEF<? 

25. К4> F9IA<>< 6?B:9A<= E?B6 (word embeddings) @B7GF 5OFP 
<ECB?P;B64AO 6 ;484K4I >?4EE<H<>4J<< F9>EF4? 

26. К4><9 @9FB8O 5<A4D<;4J<< <;B5D4:9A<= CD<@9ASRFES C9D98 
>?4EE<H<>4J<9=? 

27. К4><9 4?7BD<F@O >?4EE<H<>4J<< CB869D:9AO CDB5?9@9 C9D9B5GK9A<S, 
< >4> 99 CD98BF6D4M4FP? 



28. К4><9 @9FB8O D97G?SD<;4J<< CD<@9ASRFES 8?S EB>D4M9A<S E?B:ABEF< 
@B89?9= >?4EE<H<>4J<<? 

29. К4><9 4EC9>FO 6O89?9A<S CD<;A4>B6 64:AO 8?S GEC9LAB= 
>?4EE<H<>4J<< 6D9@9AAOI DS8B6? 

30. К4> @B:AB <ECB?P;B64FP 4AE4@5?< @B89?9= 8?S G?GKL9A<S 
EF45<?PABEF< >?4EE<H<>4J<< 84AAOI? 

31. 'FB F4>B9 @AB7B@9DA4S 6<;G4?<;4J<S 84AAOI? 

32. К4><9 CD9<@GM9EF64 CD98BEF46?S9F @AB7B@9DA4S 6<;G4?<;4J<S CB 
ED46A9A<R E B8AB@9DAB=? 

33. К4><9 @9FB8O @AB7B@9DAB= 6<;G4?<;4J<< L<DB>B <ECB?P;GRFES 6 
@4L<AAB@ B5GK9A<<? 

34. � K9@ ;4>?RK49FES CD<AJ<C D45BFO @9FB84 7?46AOI >B@CBA9AF (PCA)? 

35. К4><9 ;484K< D9L4RFES E <ECB?P;B64A<9@ @9FB84 t-SNE (t-distributed 

Stochastic Neighbor Embedding)? 

36. К4><9 @9FB8O 6<;G4?<;4J<< CB889D:<64RF D45BFG E 6OEB>BD4;@9DAO@< 
84AAO@<? 

37. � K9@ BEAB6AB9 BF?<K<9 @9:8G @9FB84@< PCA < t-SNE? 

38. К4><9 4?7BD<F@O @AB7B@9DAB= 6<;G4?<;4J<< @B7GF EBID4ASFP 
79B89;<K9E><9 D4EEFBSA<S @9:8G B5N9>F4@<? 

39. 'FB F4>B9 @9FB8 E4@BBD74A<;GRM<IES >4DF (SOM) < >4> BA <ECB?P;G9FES 
8?S 6<;G4?<;4J<<? 

40. К4> D45BF49F @9FB8 LLE (Locally Linear Embedding) 6 ;484K4I 
@AB7B@9DAB= 6<;G4?<;4J<<? 

41. � K9@ ;4>?RK49FES @9FB8 Isomap, < >4> BA D9L49F CDB5?9@G EBID4A9A<S 
79B89;<K9E><I D4EEFBSA<=? 

42. К4><9 @9FB8O @AB7B@9DAB= 6<;G4?<;4J<< QHH9>F<6AO 8?S EBID4A9A<S 
?B>4?PAB= EFDG>FGDO 84AAOI? 

43. К4> CD<@9AS9FES @9FB8 UMAP (Uniform Manifold Approximation and 
Projection) 8?S 6<;G4?<;4J<< 84AAOI? 

44. К4><9 4?7BD<F@O @AB7B@9DAB= 6<;G4?<;4J<< CD<@9ASRFES 8?S D45BFO 
E 6D9@9AAO@< DS84@<? 

45. К4><9 F9IA<>< 6<;G4?<;4J<< <ECB?P;GRFES 8?S 4A4?<;4 E6S;9= @9:8G 
B5N9>F4@< 6 @AB7B@9DAB@ CDBEFD4AEF69? 

46. 'FB F4>B9 @AB7B@9DAB9 L>4?<DB64A<9 (Multidimensional Scaling, MDS), 
< >4> BAB CD<@9AS9FES 6 6<;G4?<;4J<< 84AAOI? 

47. К4><9 @9FB8O 6<;G4?<;4J<< QHH9>F<6AO 8?S BFB5D4:9A<S >?4EF9DAB= 
EFDG>FGDO 6 84AAOI? 

48. � K9@ ;4>?RK49FES CD<AJ<C D45BFO 4?7BD<F@4 t-Distributed Stochastic 

Triplet Embedding (t-STE)? 

49. К4><9 4EC9>FO 6O5BD4 @9FD<>< D4EEFBSA<S 64:AO CD< CD<@9A9A<< 
@9FB8B6 @AB7B@9DAB= 6<;G4?<;4J<<? 

50. К4><9 CDB5?9@O @B7GF 6B;A<>AGFP CD< 6<;G4?<;4J<< 84AAOI E 
<ECB?P;B64A<9@ @9FB8B6 EA<:9A<S D4;@9DABEF<? 

51. К4> CD<@9AS9FES @9FB8 6<;G4?<;4J<< 84AAOI E CB@BMPR 
46FB>B8<DB6M<>B6 (Autoencoders)? 

52. � K9@ ;4>?RK49FES @9FB8 7B@B?B7<K9E>B= 6<;G4?<;4J<< 84AAOI 
(Topological Data Analysis, TDA)? 



53. К4><9 @9FB8O @AB7B@9DAB= 6<;G4?<;4J<< QHH9>F<6AO 8?S D45BFO E 
F9>EFB6O@< 84AAO@<? 

54. К4> @9FB8O @AB7B@9DAB= 6<;G4?<;4J<< @B7GF CB@BKP 6 4A4?<;9 
6D9@9AAOI DS8B6? 

55. К4><9 4EC9>FO 64:AO CD< 6<;G4?<;4J<< 5B?PL<I B5N9@B6 84AAOI? 

56. К4><9 4?7BD<F@O @AB7B@9DAB= 6<;G4?<;4J<< @B:AB CD<@9ASFP 8?S 
<;GK9A<S <;@9A9A<= 6 84AAOI EB 6D9@9A9@? 

57. � K9@ ;4>?RK49FES @9FB8 6<;G4?<;4J<< 84AAOI E <ECB?P;B64A<9@ 
F9@4F<K9E>B7B @B89?<DB64A<S? 

58. К4><9 @9FB8O 6<;G4?<;4J<< QHH9>F<6AO 8?S 4A4?<;4 <EIB8AOI 84AAOI 
6 @AB7B@9DAB@ CDBEFD4AEF69? 

59. К4> <ECB?P;B64A<9 <AF9D4>F<6AOI @9FB8B6 @AB7B@9DAB= 6<;G4?<;4J<< 
@B:9F G?GKL<FP 4A4?<; 84AAOI? 

60. К4><9 4EC9>FO <AF9DCD9F4J<< D9;G?PF4FB6 @AB7B@9DAB= 6<;G4?<;4J<< 
64:AO 8?S CD<ASF<S D9L9A<=? 

61. К4><9 F9IA<>< 6<;G4?<;4J<< 84AAOI CB889D:<64RF B5A4DG:9A<9 
6O5DBEB6 < 4AB@4?<=? 

62. К4><9 @9FB8O 6<;G4?<;4J<< 84AAOI @B7GF CB@BKP 6 4A4?<;9 7D4HB6OI 
EFDG>FGD? 

63. К4> <ECB?P;B64A<9 J69F4 6?<S9F A4 QHH9>F<6ABEFP @9FB8B6 
@AB7B@9DAB= 6<;G4?<;4J<<? 

64. � K9@ ;4>?RK49FES @9FB8 6<;G4?<;4J<< 84AAOI t-Distributed Stochastic 

Neighbor Embedding (t-SNE)? 

65. К4><9 4?7BD<F@O @AB7B@9DAB= 6<;G4?<;4J<< B5?484RF 6OEB>B= 
EF9C9APR @4ELF45<DG9@BEF<? 

66. К4><9 @9FB8O 6<;G4?<;4J<< 84AAOI A4<5B?99 CB8IB8SF 8?S D45BFO E 
>4F97BD<4?PAO@< C9D9@9AAO@<? 

67. К4><9 @9FB8O 6<;G4?<;4J<< 84AAOI @B7GF <ECB?P;B64FPES 8?S CB<E>4 
C4FF9DAB6 < FD9A8B6? 

68. К4><9 4EC9>FO 59;BC4EABEF< E?98G9F GK<FO64FP CD< 6<;G4?<;4J<< 
84AAOI E >BAH<89AJ<4?PAB= <AHBD@4J<9=? 

69. К4><9 @9FB8O @AB7B@9DAB= 6<;G4?<;4J<< CD<@9ASRFES 6 B5?4EF< 
5<B<AHBD@4F<><? 

70. К4><9 F9IA<>< 6<;G4?<;4J<< 84AAOI QHH9>F<6AO 8?S 4A4?<;4 
CDBEFD4AEF69AAOI D4ECD989?9A<=? 

1.  

 

 


