
�9D9>F9D8V F4?84G :ÝA9 4?8OA 4?4 í§89G
�ÝDVEFV§ @4�E4FO: %FG89AFF9D79 89D9>F9D8V F4;4?4G, �4?OC�4 >9?FVDG, EF4A84DFF4G :ÝA9 B?4D8O B�OFG @9A F9EF :<OAFO�F4DOA4 5í?G 
>9;9§89DVAV§ @4§O;OA F¯EVA8VDG; E4C4?O 89D9>F9D8V 84=OA84G8O§ @4L<A4?O� B�OFG @9A 4A4?<F<>4?O� @B89?P89D8V§ AÝF<:9?V?V7VA9 
ÝE9DVA >íDE9FG.
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�97V;7V EµD4�F4D

1 �9D9>F9D8V F4;4?4G µ�O@O :ÝA9 BAO§ @4§O;O

2 �BE µOLO�F4D@9A :ÝA9 4AB@4?<O?4D@9A :µ@OE VEF9G FÝEV?89DV

3 �4?OC�4 >9?FVDG (Normalization) :ÝA9 EF4A84DFF4G (Standardization) Ý8VEF9DV

4 �9D9>F9D8V B�G :ÝA9 Train/Test :<OAFO�F4DOA4 5í?G

5 �9D9>F9D8V E4C4?O 84=OA84G8O§ AÝF<:9?9D79 ÝE9DV
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�OE�4L4 @4;@µA (F9;<EF9D)
1. �9D9>F9D8V F4;4?4G (Data Cleaning)

�9D9>F9D8V F4;4?4G 4 í§89G8V§ 9§ @4§O;8O >9;9§V. �AO§ @4�E4FO 4 89D9>F9D897V �4F9?V>F9D8V, �4=LO?O�F4D8O :ÝA9 4AB@4?<O?4D8O 
:BN.

�97V77V <V=89FF9DV:

�BE µOLO�F4D8O :BN: 5BE @ÝA89DV 54D :B?84D8O A9@9E9 54�4A84D8O 4?OC F4EF4G.

�BE µOLO�F4D8O FB?FODG: �DF4L4 @ÝA@9A A9@9E9 @98<4A4@9A FB?FODG; �?8O§�O/>9?9EV @ÝA@9A FB?FODG (Forward/Backward Fill); 
�B84@9A FB?FODG (>4F97BD<O?O� 89D9>F9D ¯LVA).

�AB@4?<O?4D8O í§89G: �AO�F4G 4 EF4F<EF<>4?O� :ÝA9 6<;G4?8O Ý8VEF9D 4D�O?O; �BN A9@9E9 F¯;9FG 4 �4F9 @ÝA89D8V 4GOEFODG 
A9@9E9 LO�4DOC F4EF4G.

2. �9D9>F9D8V �4?OC�4 >9?FVDG :ÝA9 EF4A84DFF4G

�4?OC�4 >9?FVDG (Min3Max Normalization) 4D�O?O 89D9>F9D8V 0 @9A 1 4D4?O�OA84�O L>4?4�4 >9?FVD98V.
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�VDVEC9
�9D9>F9D8V F4;4?4G: 5BE µOLO�F4D@9A 
:ÝA9 4AB@4?<O?4D@9A :µ@OE VEF9G
�9D9>F9D8V F4;4?4G 4 89D9>F9D8V í§89G8V§ @4§O;8O >9;9§V 5B?OC F45O?48O. 

�µ? >9;9§89 :<A4?�4A 89D9>F9D897V >9@LV?V>F9D @9A 4AB@4?<O?4D :B=O?OC, 
B?4D8O F4?84G�4 :ÝA9 @B89?P89G79 84=OA84=@O;. �9D9>F9D :<OAFO�O >íC 
:4�84=84 FB?O� 9@9E, �4F9 A9@9E9 �4=F4?4A4FOA 4�C4D4FF4D@9A 5B?GO 
@¯@>VA. �µA84= @ÝE9?9?9D 89D9>F9D8V 8µDOE F4?84= 4?@4G�4 A9@9E9 8µDOE 
L9LV@89D �45O?84G�4 >989D7V 5B?GO @¯@>VA.
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�BE µOLO�F4D@9A :µ@OE VEF9G
�BE µOLO�F4D 89D9>F9D :<OAOA84 :<V >9;89E98V. �?4D ÝDF¯D?V E959CF9D@9A C4=84 5B?GO @¯@>VA: 89D9>F9D8V :<A4G >9;VA89 
4�C4D4FF4D8O :V59DVC 4?G, �4F9?V>F9D, A9@9E9 54E�4 84 E959CF9D. �BE µOLO�F4D8O í§89G8V§ 5VDA9L9 FÝEV?V 54D:

�BE µOLO�F4D8O :BN

�BE µOLO�F4D8O :BN 8979AV@V; 4 89D9>F9D :<OAOA4A 5BE 
µOLO�F4DO 54D :B?84D8O A9@9E9 54�4A84D8O 4?OC F4EF4G. 

�µ? Ý8VE 89D9>F9D8V F4;4?4G84 :<V �B?84AO?48O, E9595V 5BE 
µOLO�F4D >íCF979A 4A4?<F<>4?O� CDBF9EF9D89 >989D7V 
>9?FVDGV @¯@>VA. �?4=84, 5µ? FÝEV? 89D9>F9D8V§ >íC 5í?V7VA 
:B�4?FG�4 Ý>9?GV @¯@>VA.

�BE µOLO�F4D8O FB?FODG

�DF4L4 @ÝA@5A FB?FODG: %4A84D8O§ BDF4L4 @ÝAV@9A A9@9E9 
@98<4A4EO@9A FB?FODG.

�?4O§�O A5@5E5 >5?5EV @ÝA@5A FB?FODG: �?8O§�O A9@9E9 
>9?9EV @ÝA@9A FB?FODG (Forward/Backward Fill).

�B44@5A FB?FODG: �4F97BD<O?O� 89D9>F9D ¯LVA 9§ :<V 
>9;89E9FVA @ÝA@9A FB?FODG.

�OE4?O, 979D @Ý?V@9FF9D8V§ BDF4L4 @ÝAVA 9E9CF9E9>, @µA84�O (V_i) 4 89D9>F9D :<OAOA84�O :9>9 @ÝA89D, (n) 4 89D9>F9D8V§ E4AO.
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�=><4;8O;4D4O í§45G
�=><4;8O;4D 4 45D5:F5D 68O=O=44 :¯FV;<59FV= =5<5E5 5D5:L5 <Ý=45D. 
�;4D 4µDOE 5<5E í;L5G;5D, F5E=8:4;O� 4�4G;4D =5<5E5 �4F5;5D 5>;GO 
<¯<:V=. �=><4;8O;4D4O í§45G Ý4VEF5DV:

�=><4;8O;4D4O 4=O�F4G

�4F5 45D5:F5D4V 4=O�F4G ¯LV= ÝDF¯D;V EF4F8EF8:4;O� 6Ý=5 
687G4;874F8O;O� Ý4VEF5D �>;44=O;44O.

�=><4;8O;4D4O 6>N =5<5E5 F¯75FG

�=><4;8O;4D4O 6>N =5<5E5 >;4D4O 54E�4 <Ý=45D<5= (<OE4;O, 
>DF4L4 <Ý=45D<5=) 4GOEFODG.

3.1 EGD5F �=><4;8O;4D4O 4=O�F4G (Boxplot)
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�9D9>F9D8V �4?OC�4 >9?FVDG (Min-Max Normalization)
�9D9>F9D8V �4?OC�4 >9?FVDG @9A EF4A84DFF4G 4 89D9>F9D8V§ 4G�O@OA 5VD>9?>V 9FG :ÝA9 B?4D8O @B89?P89D79 84=OA84G ¯LVA �4:9FFV 
>9;9§89D. �µ? >9;9§89D 89D9>F9D8V§ ÝDF¯D?V í?L9@89D89 :ÝA9 5VD?V>>9 <9 5B?GOA4 54=?4AOEFO @4§O;8O.

�4?OC�4 >9?FVDG Ý8VEV 89D9>F9D8V 0 @9A 1 4D4?O�OA84 L>4?4�4 >9?FVDG ¯LVA �B?84AO?48O. �µ? Ý8VE ¯LVA >9?9EV HBD@G?4 �B?84AO?48O:

@µA84�O:

(V) 4 í§89?9FVA 89D9>,

(V_min) 4 89D9>F9D :<OAOA84�O 9§ >VLV @ÝA,

(V_max) 4 89D9>F9D :<OAOA84�O 9§ ¯?>9A @ÝA.

3.2 �9D9>F9D8V �4?OC�4 >9?FVDG (Min-Max Normalization)
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%B4=44@BB4C (Z-score Standardization)
%B4=44@BB4C Ý4VAV 45@5:B5@4V =í;4V: >@B4L4 <Ý= <5= 5V@;V: AB4=44@BBO 4COB�C�4 :5;BV@C ¯LV= �>;44=O;44O. �µ; Ý4VA 45@5:B5@4V§ 
B4@4;CO= Bµ@4�B4=4O@C�4 :í<5:B5A54V. %B4=44@BB4C ¯LV= :5;5AV D>@<C;4 �>;44=O;44O:

<µ=44�O:

(V) 4 45@5:BV§ <Ý=V,

(mu) 4 45@5:B5@ 68O=O=44�O >@B4L4 <Ý=,

(sigma) 4 45@5:B5@4V§ AB4=44@BBO 4COB�CO.

3.3 EGD5F �5D5>F5D4V EF4=44DFF4G

�µ; Ý4VA 45@5:B5@4V Ý@B¯@;V 484?47>=44@44 5>;�4= 64�44944 44 >;4@4O A4;OABO@C�4 <¯<:V=4V: 55@54V.
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�9D9>F9D8V B�G :ÝA9 5í?L9>F9G (Train/Test 5í?G)
�9D9>F9D8V B�G :ÝA9 5í?L9>F9G 4 @B89?P89D8V B�OFG :ÝA9 54�4?4G ¯LVA @4§O;8O >9;9§. �µ? >9;9§89 89D9>F9D 9>V 5í?V>>9 5í?VA98V: 5VD 5í?V7V @B89?P8V ¯=D9FG ¯LVA 
(train), 4? 9>VALVEV @B89?P8V§ F<V@8V?V7VA F9>E9DG ¯LVA (test) �B?84AO?48O.

import pandas as pd

data = pd.read_csv('data.csv')

�9D9>F9D8V B�G

�9D9>F9D8V B�G 4 5µ? 89D9>F9D8V 89D9>>í;89D89A (@OE4?O, CSV H4=?84DO, 
54;4?4D) B�G. �µ? 89D9>F9D8V Python E<O�FO FV?89D89 í§89G ¯LVA Pandas, Numpy 
E<O�FO >VF4CI4A4?4D �B?84AO?48O.

�OE4?O, Pandas 4D�O?O 89D9>F9D8V B�G:

�9D9>F9D8V 5í?L9>F9G (Train/Test 5í?G)

�9D9>F9D :<OAOA train :ÝA9 test :<OAFO�F4DOA4 5í?G @4§O;8O. Ü89FF9, 
89D9>F9D8V§ 70%-84A 80%-A4 89=VA7V 5í?V7V ¯=D9FG79, 4? �4?�4AO F9>E9DG79 
5í?VA98V.

�µ? ¯LVA >9?9EV Ý8VEF9D �B?84AO?48O:

Train/Test 5í?G: �9D9>F9D8V >9;89=EB� 5í?G 4D�O?O ¯=D9FG :ÝA9 F9EFV?9G 
:<OAFO�F4DOA 4?G.

K-Fold >DBEE-64?<84J<O: �9D9>F9D8V K 5í?V>>9 5í?G :ÝA9 ÝD5VD 5í?V>>9 EÝ=>9E 
>9?9FVA @B89?P8V 54�4?4G.

�OE4?O, Train/Test 5í?G Ý8VEV Python-84 Scikit-learn >VF4CI4A4EO 4D�O?O :¯;979 4EODO?48O:

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

�µ? :9D89:

X 4 89D9>F9D8V§ 9D9>L9?V>F9DV (features),

y 4 @4�E4FFO 4=AO@4?O (target),

test_size 4 F9EF :<OAFO�OAO§ @í?L9DV (@µA84 20%).
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�BDOFOA8O

�9D9>F9D8V í§89G :ÝA9 4?8OA 4?4 í§89G 4 5µ? @4L<A4?O� B�OFG @9A EF4F<EF<>4?O� F4?84G84�O íF9 @4§O;8O >9;9§89D. �9D9>F9D8V§ E4C4EOA �4@F4@4EO; 9FG, B?4D8O 
�4?OC�4 >9?FVDG :ÝA9 B?4D8O 8µDOE HBD@4FF4 @B89?P89D79 59DG 4 AÝFV;9?V 5B?4L4� 5B?:4@84D ¯LVA A97V; 5B?OC F45O?48O. ÜD5VD >9;9§AV§ 8µDOE :¯;979 4EODO?GO 
F4?84G8O§ 8Ý?8V7VA9 :ÝA9 AÝF<:9AV§ E4C4EOA4 ÝE9D 9F98V.

�4�O?4G EµD4�F4DO:

�9D9>F9D8V F4;4?4G A9 ¯LVA �4:9F?1.

�BE µOLO�F4D8O í§89G8V§ �4A84= FÝEV?89DV 54D?2.

�AB@4?<O 8979AV@V; A9 :ÝA9 BAO �4?4= í§89G79 5B?48O?3.

�4?OC�4 >9?FVDG @9A EF4A84DFF4G8O§ 4=OD@4LO?O�O A989?4.

Train/Test 5í?G A9 ¯LVA :¯D7V;V?98V :ÝA9 BAO§ ¯?9EFV> �4FOA4EO �4A84=?5.

´EOAO?4FOA Ý895<9FF9D:
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Iglewicz, B., & Hoaglin, D. C. (1993). How to Detect and Handle Outliers. Sage Publications.

https://gamma.app/?utm_source=made-with-gamma

