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K @ÝAVA F4§44G (Elbow method)
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1. �V@VA?5
�4;VD7V F4§84 89D9>F9D8V§ �4D�OA8O íEGV :ÝA9 B?4D8O§ >¯D89?9AGV :4E4A8O 
<AF9??9>F C9A @4L<A4?O� B�OFG8O§ @4§O;OA 4DFFOD4 F¯EFV. �µ? F9IAB?B7<O?4D F9> 
5B?:4G @9A >?4EE<H<>4J<O?4G ¯LVA �4A4 9@9E, EBA84=-4� ¯?>9A >í?9@897V 
89D9>F9D8V �µDO?O@84G, F¯EVAG :ÝA9 54E�4DG ¯LVA 89 �B?84AO?48O.

�EOA84= @4§O;8O 54�OFF4D8O§ 5VDV 4 >?4EF9D?9G. �?4EF9D?9G 4 5µ? 54�O?4GEO; 
B�OFG Ý8VEF9DVAV§ 5VDV, @µA84 @B89?P 4?8OA 4?4 59?7V?9A79A >4F97BD<O?4DEO; 
89D9>F9D 4D4EOA4A F45<�< FBCF4D8O 4AO�F4=8O. �4E�4L4 4=F�4A84, >?4EF9D?9G 4 
@Ý?V@9FF9D :<OAOA VL>V µ�E4EFO�F4DOA4 �4D4= 5VDA9L9 FBC�4 5í?G FÝEV?V.

�?4EF9D?9G >íCF979A �B?84A54?O E4?4?4D84 >9§VA9A �B?84AO?48O, @OE4?O:

@4D>9F<A7F9 FµFOAGLO?4D8O E97@9AFF9G

@98<J<A484 A4G�4EF4D8O 8<47ABEF<>4?O� FBCF4D�4 5í?G

�4D:O E4?4EOA84 FD4A;4>J<O?4D8O F4?84C, 4AB@4?<O?4D8O 4AO�F4G

5<B?B7<O84 79A Q>ECD9EE<O?4DOA FBCF4G

4�C4D4FF4D8O 46FB@4FFO F¯D89 µ=O@84EFODG :ÝA9 V;89G :¯=9?9DVA89

K-means 4 >?4EF9D?9G8V§ 9§ >9§ F4D4?�4A :ÝA9 F<V@8V Ý8VEF9DVAV§ 5VDV. �AO§ 
�4D4C4=O@8O?O�O, 9E9CF9G F<V@8V?V7V :ÝA9 :B�4DO F¯EVAV>FV?V7V BAO >íCF979A 
CD4>F<>4?O� @VA89FF9D89 �B?84AG�4 @¯@>VA8V> 59D98V. �µ? 4?7BD<F@ 89D9>F9D8V k 
FBC�4 5í?98V :ÝA9 ÝD5VD >?4EF9D8V§ BDF4?O�OA (J9AFDB<8) 9E9CF9=8V.

�EO 8ÝDVEF9 5V; K-means 4?7BD<F@VAV§ :µ@OE CD<AJ<CV, BAO§ 4DFO�LO?O�F4DO, 
>9@LV?V>F9DV :ÝA9 CD4>F<>4?O� �B?84AG @OE4?84DO@9A F4AOE4@O;.



2. �?4EF5D?5G F¯EV=V7V
�?4AB9@?9C 4 89@9>B9@8V >?4@8O§ í74@4 µ�A4ABO�O 5>=O=L4 5V@=9L9 B>?�4 (>?4AB9@?9@79) 5í?C ?@>F9AV.

�4�E4FO: 5VD >?4EF9D VLVA897V B5N9>FV?9D8V§ µ�E4EFO�OA @4>E<@4?8O 9FG :ÝA9 ÝDF¯D?V >?4EF9D?9D 4D4EOA84�O 4=OD@4LO?O�FO 4DFFODG.

�OE4?44D:

�?85AFF5D4V E4FOC 4?G Ý45FVA5 �4D49 
E57@5AF4F8O?4G

��� 45D5>F5DVA FBCF4G

�µ64FF4D4O @47@µAOA4 �4D49 FBC�4 5í?G �AB@4?8OAO 4AO�F4G



3. K-means 4?7>D<F@V
�57V77V 845OEO:
�?8O= 4?4 59@V?79= K A4=O=4 AÝ=>9A 89@9>B9@8V B>?B4@�4 5í?C :Ý=9 Ý@ B>?BO§ >@B4AO= (centroid) 4=O�B4C.

�?7>D8F@ �444@44DO

K >?4EF5D E4AOA F4§44G

�4EF4C�O F5AFD A¯>F5?5DVA >5745=EB� F4§44G

ÜD B5N5>FVAV 5§ 64�OA F5AFD75 �BEG

ÜD >?4EF5D ¯LVA 64§4 F5AFD4V 5E5CF5G

&5AFD?5D í775D@5=VAL5 334 �444@44D4O �4=F4?4G

�>V =¯>B9 4@4AO=84�O �4LO�BO� (�6>?<8):



4. �4LO�FO� í?L5@45DV

�6>?<4 �4LO�FO�O
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5. K <Ý=V= F4§44G (Elbow Method)

K @ÝAV 4µDOE F4§44?@4E4:
&>?F4@ FO< >í? ³ @B45?P >¯D45?5A54V

&>?F4@ FO< 47 ³ 4�C4D4F 6B�4?44O

Elbow (LO=F4�) Ý4VEV: Ü@B¯@?V K @ÝA89@ ¯LVA LO�OA 
DCA>F<OAOA 9A9?B9C :ÝA9 7@4D<>B97V <V?C A¯>B9AVA 
B4§84C.



6. �DFO�LO?O�F4DO @5A >5@LV?V>F5DV

�DFO�LO?O�F4DO:
�4D4C49O@ 6ÝA5 F¯EVAV>FV

®?>5A 45D5>F5D45 F57 6µ@OE VEF594V

�D4>F8>444 >5§ �B?44AO?4FOA Ý4VE

�5@LV?V>F5DV:
K @ÝAVA 4?4OA 4?4 55DG >5D5>

,G (noise) @5A 4AB@4?8O?4D�4 
E57V@F4?

&5> 4í§75?5> >?4EF5D?5D ¯LVA F8V@4V



7. �>?44=G E4?4?4DO

%4?4 �>?44=O?GO

�4D>9F<A7 �?<9AF E97@9AF4F<OEO

�98<F<A4 �4F<9AF FBCF4DOA 4AO�F4G

->B?B7<O �?<@4FO µ�E4E 4=@4�F4D8O 5í?G

Cybersecurity �AB@4?<O?4D8O F45G

NLP &4�ODOCFO� @B89?P89D



8. �>DOFO=4O
�?4EF9D?9G 4 89D9>F9D 4D4EOA84�O F45<�< �µDO?O@8O F45G�4 @¯@>VA8V> 
59D9FVA �G4FFO �µD4?. �AO§ VLVA89 K-means 4?7BD<F@V 4 �4D4C4=O@8O?O�O 
@9A :O?84@8O�O 4D�4EOA84 9§ >9§ F4D4?�4A >?4EF9D?9G Ý8VEV.

K-means >íCF979A �B?84A54?O @VA89FF9D89 í;VA F<V@8V >íDE9F98V, @OE4?O 
>?<9AFF9D8V E97@9AFF9G, @VA9;-�µ?O� @B89?P89DVA F4?84G, 4AB@4?<O?4D8O 
4AO�F4G, @98<F<A4?O� 8<47AB;84D8O FBCF4G :ÝA9 54E�4 84 >íCF979A 
E4?4?4D84.

%BAO@9A �4F4D, K-means-FV§ L9>F9G?9DV 89 54D: B? >?4EF9D E4AOA 4?8OA 
4?4 F4§84G8O F4?4C 9F98V :ÝA9 89D9>F9D F4D4?GOAO§ EH9D4?O� 5B?GOA 
�4?4=8O. %BA8O�F4A ;9DFF9GLV ÝD�4L4A 8µDOE C4D4@9FD F4§84G, 
ABD@4?<;4F<O?4G :ÝA9 AÝF<:9?9D8V F4?84G �4:9F.

�4?CO 4?�4A84, K-means 4 @4L<A4?O� B�OFG8O§ A97V;7V 
�µD4?84DOAO§ 5VDV :ÝA9 BAO @9§79DG 4A4?<F<>4?O� B=?4G 
@9A 89D9>F9D8V F<V@8V F4?84G�4 ¯?>9A @¯@>VA8V> 59D98V.



9. �4�O?4G EµD4�F4DO
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K-means 4?7BD8F@VAV§ 
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4DFO�LO?O�F4DO @5A 
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