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�ÝDVEFV§ @4�E4FO:

%FG89AFF9D79 89D9>F9D89A 5V?V@8V 4LG (KDD) CDBF9EVAV§ >9;9§89DV @9A B?4D8O§ í;4D4 54=?4AOEOA F¯EVA8VDG; 89D9>F9D8V 4?8OA 4?4 

í§89G, ¯?7V?9G :ÝA9 AÝF<:9?9D8V 54�4?4G FÝEV?89DVAV§ @ÝAVA 4LG; F4?84G8O§ F<V@8V?V7VA 4DFFODG84�O ÝD >9;9§AV§ Dí?VA >íDE9FG.

�97V;7V EµD4�F4D:
KDD CDBF9EVAV§ @ÝAV :ÝA9 BAO§ @4�E4FF4DO.1.

KDD >9;9§89DVAV§ :4?CO �µDO?O@O.2.

�9D9>F9D8V 4?8OA 4?4 í§89G: F4;4?4G, 5VDV>FVDG :ÝA9 FD4AEHBD@4F<O?4G.3.

®?7V?9G (Data Mining): >?4EE<H<>4F<O, D97D9EE<O, >?4EF9D?9G, 4EEBF<4F<O 9D9:9?9DV.4.

�4�4?4G :ÝA9 <AF9DCD9F4F<O?4G >9;9§89DV.5.

KDD CDBF9EVAV§ F<V@8V?V7VA �4@F4@4EO; 9F9FVA H4>FBD?4D.6.
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�OE�4L4 @4;@µA (F9;<EF9D):

KDD (Knowledge Discovery in Data) 3 89D9>F9D89A 5V?V@ 4?G CDBF9EV, B? 5VDA9L9 í;4D4 54=?4AOEFO >9;9§89D89A FµD48O: �9D9>F9D8V 
F4§84G (Selection) 3 F4?84G�4 �4:9FFV 89D9>F9D8V 4AO�F4G :ÝA9 :<A4G. �9D9>F9D8V 4?8OA 4?4 í§89G (Pre-processing) 3 89D9>F9D8V 
F4;4?4G, FB?O�FODG :ÝA9 LG?4D8O :BN. �9D9>F9D8V FD4AEHBD@4F<O?4G (Transformation) 3 89D9>F9D8V F4?84G�4 �B?4=?O HBD@4F�4 
>9?FVDG (ABD@4?<;4F<O, 47D974F<O, 8<E>D9F<;4F<O). �9D9>F9D8V íA8VDG (Data Mining/Modeling) 3 ¯?7V?9D @9A ;4§8O?O�F4D8O F45G 
(>?4EE<H<>4F<O, D97D9EE<O, >?4EF9D?9G, 4EEBF<4F<O?O� F4?84G). �4�4?4G :ÝA9 <AF9DCD9F4F<O?4G (Evaluation and Interpretation) 3 
4?OA�4A AÝF<:9?9D8V§ 8µDOEFO�OA 54�4?4G :ÝA9 B?4D8O 5V?V@ D9FVA89 µEOAG.

�9D9>F9D8V 4?8OA 4?4 í§89G >9;9§V KDD CDBF9EVAV§ 9§ :4G4CFO 5í?V7V, E9595V AÝF<:9?9D8V§ E4C4EO >í5VA9 BEO >9;9§79 54=?4AOEFO 
(80%-�4 89=VA ÝE9D 9F98V).

Data Mining Ý8VEF9DV:

�?4EE<H<>4F<O 4 B5N9>FV?9D8V 59?7V?V FBCF4D�4 :4F�O;G.

$97D9EE<O 4 ¯;8V>EV; L4@4?4D8O 5B?:4G.

�?4EF9D?9G 4 µ�E4E M?9@9AFF9D8V FBCF4G.

�EEBF<4F<O 9D9:9?9DV 4 4=AO@4?O?4D 4D4EOA84�O FÝG9?8V?V>F9D8V 4AO�F4G.

�4�4?4G >9;9§VA89 8Ý?8V> (Accuracy), E9AV@8V?V> (Confidence), �B?84G (Support), ROC :ÝA9 AUC >íDE9F>VLF9DV C4=84?4AO?48O.

�AF9DCD9F4F<O :ÝA9 �B?84AG: 4?OA�4A 5V?V@ 5<;A9E, @98<F<A4, �4D:O, íA8VDVE :ÝA9 @9@?9>9FFV> 54E�4DG E<O�FO E4?4?4D84 L9LV@ 
�45O?84G�4 A97V; 5B?48O.
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�VDVEC9
KDD >9;9§89DVA9 >VDVEC9

KDD (Knowledge Discovery in Data) 3 5µ? 89D9>F9D 54;4EOA4A 5V?V@8V 4LG8O§ >9L9A8V CDBF9EV. KDD CDBF9EV Ý89FF9 5VD-5VDV@9A FO�O; 
54=?4AOEFO 5VDA9L9 >9;9§89D89A FµD48O. �µ? ¯89DVE «?4E» A9@9E9 L<>V 89D9>F9D8V �45O?84C, B?4D8O F4?84G�4 84=OA84=8O :ÝA9 
EB§OA84 A4�FO L9LV@ �45O?84G�4 5B?4FOA �µA8O 5V?V@79 4=A4?8OD48O.

KDD CDBF9EVAV§ A97V;7V �484@84DO:

�9D9>F9D8V F4§84G (Selection): &4?84G�4 �4:9FFV 89D9>F9D8V 4AO�F4G :ÝA9 :<A4�F4G.1.

�9D9>F9D8V 4?8OA 4?4 í§89G (Pre-processing): �9D9>F9D8V F4;4?4G :ÝA9 LG?4D84A 4DO?FG.2.

�9D9>F9D8V FD4AEHBD@4F<O?4G (Transformation): �9D9>F9D8V F4?84G�4 O§�4=?O HBD@4F�4 >9?FVDG.3.

�9D9>F9D8V íA8VDG (Data Mining/®?7V?9G): �DA4=O 4?7BD<F@89D 4D�O?O :4EODOA ¯?7V?9D8V F45G.4.

�4�4?4G :ÝA9 <AF9DCD9F4F<O?4G (Evaluation and Interpretation): &45O?�4A ¯?7V?9D8V 54�4?4G :ÝA9 5V?V@ D9FVA89 µEOAG.5.

�µ? ?9>F<O84 KDD CDBF9EVAV§ 9§ @4§O;8O ¯L A97V;7V >9;9§VA9, O�A< �9D9>F9D8V 4?8OA 4?4 í§89G, ®?7V?9G (Data Mining) :ÝA9 �4�4?4G�4 
FB�F4?4@O;.

KDD >9;9§89DVA F¯EVA8VD9FVA 5B?E4�:

�9D9>F9D8V 4?8OA 4?4 í§89G 3 5µ? KDD CDBF9EVAV§ 9§ >íC G4�OFFO �4:9F 9F9FVA :ÝA9 @4§O;8O >9;9§V, E9595V L<>V 89D9>F9D Ý89FF9 
FB?O� 9@9E, �4F9?V, LG?O A9@9E9 EÝ=>9E >9?@9=FVA HBD@4FF4 5B?48O. &4?84G8O§ E4C4EO 80% 89=VA BEO >9;9§79 54=?4AOEFO.
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1. �9D9>F9D8V F4;4?4G (Data Cleaning)

�9D9>F9D8V F4;4?4G8O§ @4�E4FO 3 89D9>F9D897V �4F9?V>F9D8V, �4=LO?O�F4D8O :ÝA9 FB?O� 9@9EFV>F9D8V :BN.

�9FVEC9=FVA @ÝA89D8V í§89G:

�BN: �9FVEC9=FVA @ÝA89DV 54D �4F4D?4D8O (:4;54?4D8O) FB?O�O@9A 4?OC F4EF4G. �µ? 89D9>F9D8V§ >íC 5í?V7VA :B�4?FGO @¯@>VA.

&B?FODG: �9FVEC9=FVA @ÝA89D8V �B?@9A, BDF4L4 @ÝA@9A, @98<4A4@9A, @B84@9A A9@9E9 9§ O�F<@4? @ÝA89D8V 5B?:4=FOA 4DA4=O 
@B89?P89D (@OE4?O, D97D9EE<O A9@9E9 @4L<A4?O� B�OFG) 4D�O?O FB?FODG.

,G8O :BN (Noise Removal):

,G 3 5µ? í?L9G A9@9E9 :<A4G >9;VA89 FGOA84�4A >9;89=EB� �4F9?9D A9@9E9 8<EC9DE<O?4D.

&97VEF9G: �9D9>F9D8V F97VEF9G (binning) Ý8VEV, D97D9EE<O?O� @B89?P89D A9@9E9 >?4EF9D?9G 4D�O?O LG8O 4;4=FG.

�4=LO?O�F4D8O í§89G89 ÝDF¯D?V 89D9>>í;89D89 5VD B5N9>FV79 �4FOEFO ÝDF¯D?V 89D9>F9D 5B?E4, B?4D8O EÝ=>9EF9A8VDG :ÝA9 F¯;9G8V 
4=F48O.

2.1 EGD9F �9D9>F9D8V F4;4?4G8O§ Ý8VEF9DV
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2. �9D9>F9D8V 5VDV>FVDG (Data 
Integration)
�VDA9L9 89D9>>í;89D89A (@OE4?O, 5VDA9L9 89D9>�BD84A, H4=?84D84A) 
4?OA�4A 89D9>F9D8V 5VDFµF4E, 5VD>9?>V 89D9>F9D �B=@4EOA4 (Data Warehouse) 

A9@9E9 :<OAFO�OA4 5VDV>FVDG.

�ÝE9?9?9D: �VD89= B5N9>FV?9D8V§ ÝDF¯D?V 4F4?GO (EI9@4?O� <AF97D4J<O 
@ÝE9?9EV) A9@9E9 í?L9@ 5VD?V>F9DVAV§ EÝ=>9EEV;8V7V. �µ? @ÝE9?9?9D8V L9LG 
¯LVA EÝ=>9EF9A8VDG :ÝA9 5VDV>FVDG 9D9:9?9DV �B?84AO?48O.

2.2 EGD9F �9D9>F9D8V 5VDV>FVDG
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3. �9D9>F9D8V FD4AEHBD@4J<O?4G (Data Transformation)

�9D9>F9D8V íA8VDG 4?7BD<F@89DVAV§ F<V@8V :µ@OE VEF9GV ¯LVA B?4D8O F4?84G�4 �B?4=?O HBD@4F�4 F¯D?9A8VDG.

�BD@4?<;4J<O?4G (Normalization): �9D9>F9D8V§ @ÝA89DVA 59?7V?V 5VD 8<4C4;BA84 E4�F4G. �µ? @4L<A4?O� B�OFG8O§ >íCF979A 
4?7BD<F@89DV (@OE4?O, A9=DBA8O� :9?V?9D, K-NN) ¯LVA @4§O;8O.

1.

Min-Max ABD@4?<;4J<OEO:

�7D974J<O (Aggregation): �9D9>F9D8V :<A4�F4G, @OE4?O, FD4A;4>J<O?O� 89D9>F9D8V >¯A89?V>FV89A 4=?O� :<OAFO��4 4GOEFODG.1.

�<E>D9F<;4J<O?4G (Discretization): ®;8V>EV; E4A8O� 4FD<5GFF4D8O L9>F9G?V E4A8O 8<E>D9FFV <AF9D64?84D�4 A9@9E9 >4F97BD<O?4D�4 
4=A4?8ODG.

2.

2.3 EGD9F �9D9>F9D8V FD4AEHBD@4J<O?4G

2.4 EGD9F �9D9>F9D8V 4?8OA 4?4 í§89G >9;9§89DVAV§ EI9@4EO
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�9D9>F9D8V íA8VDG A9@9E9 ®?7V?9G (Data Mining/Modeling).

�±? KDD CDBF9EVAV§ í;97V. �9D9>F9D8V íA8VDG (Data Mining) 3 4?8OA 4?4 í§89?79A 89D9>F9D89A �O;O�FO, C4=84?O :ÝA9 5±DOA 59?7VEV; ¯?7V?9D8V LO�4DOC 4?G ¯LVA <AF9??9>FG4?8O Ý8VEF9D8V �B?84AG. �±? 
>9;9§89 @4F9@4F<>4?O� :ÝA9 @4L<A4?O� B�OFG 4?7BD<F@89DV �B?84AO?48O.

1. �97V;7V &4?84G �VA89FF9DV:

�?4EE<H<>4F<O (Classification): �9D9>F9D8V 59DV?79A ¯?7V?9D79 E¯=9A9 BFODOC, 4?8OA 4?4 4AO�F4?�4A FBCF4D8O§ 5VDVA9 :4F�O;G. �OE4?O, M?9>FDBA8O� CBLF4AO «%C4@» A9@9E9 «%C4@ 9@9E» 89C :V>F9G. 
(�B?84AO?4FOA Ý8VEF9D: ,9LV@ 4�4LF4DO, �4<6FV �4=9E, SVM).

$97D9EE<O (Regression): ®;8V>EV; E4A8O� AÝF<:9?9D8V 5B?:4G. �OE4?O, ¯=8V§ 54�4EOA A9@9E9 F9@C9D4FGD4AO 5B?:4G. (�B?84AO?4FOA Ý8VEF9D: %O;O�FO� D97D9EE<O, �9=DBA8O� :9?V?9D).

�?4EF9D?9G (Clustering): °�E4E 89D9>F9D M?9@9AFF9DVA FBCF4EFODG. &BCF4D (>?4EF9D?9D) 4?8OA 4?4 4AO�F4?@4�4A. �OE4?O, >?<9AFF9D8V @VA9;-�±?�OA4 �4D4= E97@9AFF9G. (�B?84AO?4FOA Ý8VEF9D: K-Means, 
DBSCAN).

�4GO@84EFO� 9D9:9?9DVA F45G (Association Rule Mining): �9D9>F9D897V 4=AO@4?O?4D 4D4EOA84�O í;4D4 54=?4AOEF4D8O A9@9E9 ¯?7V?9D8V F45G. �OE4?O, «�4A E4FOC 4?�4A >?<9AFF9D8V§ >íCLV?V7V E¯F F9 
E4FOC 4?48O». (�B?84AO?4FOA Ý8VEF9D: Apriori 4?7BD<F@V).
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2. ®?7V?9D8V &4§84G (Model Selection):

&4?84G @4�E4FOA4 EÝ=>9E 9§ �B?4=?O 4?7BD<F@ (¯?7V) F4§84?48O. �OE4?O, 5B?:4@ :4E4G ¯LVA D97D9EE<O, 4? E97@9AFF9G ¯LVA >?4EF9D?9G F4§84?48O.

3. ®?7VAV ��OFG (Model Training):

&4§84?�4A 4?7BD<F@ (¯?7V) 89D9>F9D :<OAFO�OAO§ 5VD 5í?V7VA89 (B�OFG :<OAFO�O) B�OFO?48O. �µ? >9;9§89 @B89?P 89D9>F9D897V :4EODOA ;4§8O?O�F4D8O «¯=D9A98V».
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�4�4?4G :ÝA9 �AF9DCD9F4F<O?4G (Evaluation and Interpretation)

�9D9>F9D8V íA8VDG >9;9§VA89 F45O?�4A ¯?7V?9D8V A9@9E9 �µDO?�4A @B89?P89D8V 54�4?4G :ÝA9 B?4D8O§ LOA4=O :4�84=84�O C4=84?O?O�OA 
4AO�F4G.

1. �B89?P8V �4�4?4G (Model Evaluation):

�Ý?8V> (Accuracy): �B89?P8V§ 5B?:4@84DOAO§ 8µDOE C4=O;8O� >íDE9F>VLV.1.

%9AV@8V?V> (Confidence) :ÝA9 �B?84G (Support): �4GO@84EFO� 9D9:9?9DV ¯LVA �B?84AO?48O. �B?84G 3 9D9:9AV �B?84=FOA 
FD4A;4>F<O?4D8O§ :4?CO C4=O;8O� ¯?9EV, 4? %9AV@8V?V> 3 9D9:9AV§ �4AL4?O�FO 8µDOE BDOA84?4FOAO.

2.

�4F9?V> �4FD<F4EO (Confusion Matrix): �?4EE<H<>4F<O?O� @B89?P89D8V§ :µ@OEOA 54�4?4G ¯LVA �B?84AO?4FOA >9EF9 (8µDOE B§, :4?�4A 
B§, :4?�4A F9DVE, 8µDOE F9DVE AÝF<:9?9D8V >íDE9F98V).

3.

ROC �<EO�O :ÝA9 AUC @ÝAV: �?4EE<H<>4F<O?O� @B89?P89D8V§ ÝDF¯D?V F454?8ODO�F4D84�O :µ@OEOA >íDE9F9FVA 7D4H<>4?O� �µD4?.4.

[�4F9?V> �4FD<F4EOAO§ F¯EVAV>F9@9EV]

�µDOE &9DVE (True Negative, TN): 61 (�4F9D?V 89C 8µDOE 5B?:4A�4A)

�4?�4A �§ (False Positive, FP): 2 (�4F9DEV; 89C �4F9 5B?:4A�4A)

�4?�4A &9DVE (False Negative, FN): 2 (�4F9D?V 89C �4F9 5B?:4A�4A)

�µDOE �§ (True Positive, TP): 106 (�4F9DEV; 89C 8µDOE 5B?:4A�4A
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2. �V?V@8V �AF9DCD9F4F<O?4G:

�4�4?4G >9;9§VA9A íF>9A, E9AV@8V ¯?7V?9D «5V?V@» D9FVA89 �45O?84A48O. �µ? 5V?V@AV§ @4§O;8O?O�OA :ÝA9 BAO VE>9D< @4�E4FF4D�4 �B?84AG @¯@>VA8V7VA 
F¯EVA8VDG. �OE4?O: �?4EF9D?9G AÝF<:9EVA89 «:4§4, :4E :ÝA9 F9EA<>4?O� �µD4?84D�4 59=V@» >?<9AFF9D FB5O 4AO�F4?8O. �µ? 5V?V@8V @4D>9F<A7 5í?V@V :4§4 

íAV@89D8V µEOAG ¯LVA C4=84?4A48O.

3. �V?V@8V �B?84AG (Deployment):

&45O?�4A 5V?V@8V VE>9D< L9LV@ �45O?84G CDBF9EF9DVA9 A9@9E9 4�C4D4FFO� :¯=9?9D79 9A7V;G. �µ? KDD CDBF9EVAV§ EB§�O, 5VD4� VE :¯;VA897V 9§ @4§O;8O >9;9§V.

2.10 EGD9F KDD CDBF9EVAV§ A97V;7V F<>?8V> EE9@4EO

�BEO@L4 ��C4D4F: �9D9>F9D8V �<A4�F4G (Data Gathering/Selection) >9;9§VAV§ 97:9=-F97:9=V

�9D9>F9D8V :<A4�F4G >9;9§V 3 KDD CDBF9EVAV§ 54EF4@4EO. �µ? >9;9§89 F4?84G�4 4DA4?�4A @4�E4FFO 89D9>F9D :<OAFO�O (target dataset) �4?OCF4EFODO?48O.

�97V;7V �484@84DO:

�<;A9E @4�E4FFO 4AO�F4G: &4?84G 4D�O?O �4A84= @ÝE9?9AV L9LG >9D9> 9>9AVA A9@9E9 �4A84= EµD4��4 :4G4C V;89G >9D9>FV7VA A4�FO?4G. (�OE4?O: 
«�?<9AFF9D8V§ A9?V>F9A >B@C4A<O84A >9F9FVAVA (churn) 4AO�F4G»).

1.

�9D9>>í;89D8V 4AO�F4G: �L>V (CRM, ERP :¯=9?9DV, FD4A;4>F<O?O� 89D9>�BD?4D) :ÝA9 EODF�O (Ý?9G@9FFV> :9?V?9D, 4LO� 89D9>F9D, A4DO�FO� ;9DFF9G?9D) 
89D9>>í;89D8V 4AO�F4G.

2.

�9D9>F9D8V F4§84G: &4?84G @4�E4FOA4 EÝ=>9E >9?9FVA, í;9>FV :4;54?4D @9A 4FD<5GFF4D8O VDV>F9C 4?G. �µ? >9;9§89 ¯?>9A 89D9>F9D 54;4EOA4A >VLV7VDV@, 
5VD4� A4�FO @ÝE9?979 �4FOEFO :<OAFO� �4?OCF4E48O.

3.

�ÝF<:9EV: &4?84G8O§ >9?9EV >9;9§89DVA9 84=OA, @4�E4FFO 89D9>F9D :<OAFO�O.
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�BDOFOA8O

KDD (Knowledge Discovery in Data) CDBF9EV, BAO§ VLVA89 89D9>F9D8V 4?8OA 4?4 í§89G, ¯?7V?9G (Data Mining) :ÝA9 54�4?4G >9;9§89DV, 
5¯7VA7V F4§84�O 4�C4D4FFO� F9EAB?B7<O?4D @9A 5<;A9E-4A4?<F<>4AO§ A97V;7V FVD97V 5B?OC F45O?48O. �µ? :¯=9?V �484@84D L<>V 
89D9>F9D8V§ �µA8O, ÝDV VE :¯;VA89 �B?84AG�4 5B?4FOA 5V?V@79 4=A4?GOA �4@F4@4EO; 9F98V. KDD CDBF9EVAV§ F<V@8V?V7V F9> 
4?7BD<F@89D8V§ >¯D89?V?V7VA9 �4A4 9@9E, 9§ 4?8O@9A, 89D9>F9D8V 4?8OA 4?4 E4C4?O í§89G79 54=?4AOEFO.

�4�O?4G EµD4�F4DO:

KDD CDBF9EVAV§ A97V;7V >9;9§89DVA 4F4§O;.1.

�9D9>F9D8V 4?8OA 4?4 í§89G A9 ¯LVA �4:9F :ÝA9 BAO§ A97V;7V Ý8VEF9DV �4A84=?2.

�BD@4?<;4F<O @9A 8<E>D9F<;4F<OAO§ 4=OD@4LO?O�O A989?3.

Data Mining >9;9§VA89 �B?84AO?4FOA A97V;7V Ý8VEF9D8V 4F4§O;.4.

�B89?P8V§ E4C4EOA 54�4?4G �4A84= >íDE9F>VLF9D@9A í?L9A98V?5.

KDD AÝF<:9?9DVA �B?84AG E4?4?4DOA4 @OE4? >9?FVDV§V;.6.
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