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�4EF4A�4A 45D5>F5D F¯D?5DV

03

�5FVEC59FVA 45D5>F5D@5A 6µ@OE (Missing data 
handling)

04

,GO? 6ÝA5 4AB@4?8O?4D

05

�G5?8>4FF4D4O 4AO�F4G 6ÝA5 6BN
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07

�4F57BD8O?O� 45D5>F5D4V í§45G (>B4F4G 
Ý4VEF5DV)

08

�5D5>F5D4V 54?4AEF4G (imbalanced data 
handling)
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4?4FOA >575§45DVAV§ 5VDV 5B?OC F45O?44O.

�9DFF9G?9D 5B=OAL4, 89D9>F9D �4?O@84DOAO§ G4�OFOAO§ 
70380% 89D9>F9D8V 84=OA84G CDBF9EVA9 :µ@E4?48O. �µ? 
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CDBF9EF9D8V§ 8µDOEFO�OA �4@F4@4EO; 9F98V.



1. �5D5>F5D4V F474?4G 
F¯EV=V7V
�9D9>F9D8V F4;4?4G 4 5µ? 89D9>F9D897V �4F9?V>F9D8V F45G, 
:íA89G :ÝA9 �µDO?O@�4 >9?FVDG CDBF9EV.

�57V77V <4�E4FF4D:

�4F5?5D4V F¯75FG

�BE @ÝA45D4V FB?FODG A5@5E5 6BN

$BD@4FF4D4O 5VDV745A4VDG

�465FEV7 4=AO@4?O?4D4O F¯EVDG



2. �4EF4=�4= 45D5>F5D F¯D?5DV

�4EF4=G F¯DV  OE4?

�9FVEC9=FVA 89D9>F9D NaN, 5BE íDVE

�4F9 HBD@4F "5O" BDAOA4 "50"

�G5?<>4FF4D �VD89= :4;54 �4=F4?4AGO

,G8O 89D9>F9D �4F9 E9AEBD í?L9@89DV

�AB@4?<O?4D �84@ 5<V>FV7V 3 @9FD

�>V @4�OA4?O/?B7<>4?O� �4F9 :4EO = 150



3. �5BVA?5=BV= 45@5>B5@<5= 6µ<OA
Ü4VEF5D:

&ÝEV? %<?4FF4@4EO

�BN Null 54D :B?/54�4A8O :BN

�DF4L4/@98<4A4/@B84 %4A8O� @ÝA8V 9E9CF9C FB?FODG

KNN imputation >íDLV @ÝA89D 4D�O?O FB?FODG

Interpolation '4�OFL4 89D9>F9D79 <AF9DCB?OF<O



4. ,GO? 6ÝA5 4AB@4?<O?4D

,GO?44= F474?4G:
$<?PFD4F<O (moving average, median filter)

%F4F<EF<>4?O� L5>F5G (Z-score, IQR)

�AB@4?<O?4D4O 4AO�F4G:
IQR (Interquartile Range)

Z-score

Machine Learning (Isolation Forest, LOF)



5. �G5?<>4FF4D4O 4=O�F4G
&ÝEV?45D:

�VD45= 6>?44D4O 6>N Hashing Ý4VEV �V?F 5>=O=L4 F5>E5DG 
(primary key, id)



6. �BD@4?874F8O 6ÝA5 @4ELF45F4G

Ü4VE $BD@G?4 �B?44AO?GO

Min3Max Scaling (x 2 min)/(max 2 min) �9=@>=8O� :9?V?9@

Standardization (x 2 mean)/std �>7@97, SVM

Robust Scaling IQR �>?84=G Outlier >í?



7. �4F57>D<O?O� 
45D5>F5D4V >>4F4G

Label Encoding
Male ³ 0, Female ³ 1

One-Hot Encoding
Color ³ [1,0,0]

Target Encoding
�4F57BD<OAO @4�E4F�4 54=?4AOEFO 4GOEFODG



8. Imbalanced Data Handling

&ÝEV? &¯EV=V7V

Oversampling �7 >?4EE ¯?7VEV= >í55=FG (SMOTE)

Undersampling �í? >?4EE ¯?7VEV= 474=FG

Ensemble methods Balanced Random Forest



9. �?4O= 4?4 í§45G �µD4?44DO

Python
pandas, numpy, scikit-learn

Orange Data Mining RapidMiner

Power BI / Excel Apache Spark MLlib
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�9D9>F9D8V F4;4?4G A9 ¯LVA �4:9F?1.

�9FVEC9=FVA 89D9>F9D8V§ A97V;7V F¯D?9DV?2.

Outlier 8979AV@V; A9? �4?4= 4AO�F4=@O;?3.

One-Hot encoding �4L4A �B?84AO?48O?4.

�BD@4?<;4F<O @9A EF4A84DFF4G8O§ 4=OD@4LO?O�O �4A84=?5.

Imbalanced data 8979A A9 :ÝA9 �4?4= L9LV?98V?6.
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