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https://gamma.app/?utm_source=made-with-gamma
Оқытушы: Сарсембаева Т.С.



�ÝDVEFV§ <4�E4FO.

�4L<A4?O� B�OFG8O§ 4?8O§�O 8ÝDVEF9 54EF4?�4A A97V;7V 4?7BD<F@89DVA F4?84G8O :4?�4EFODG. �µ? @4�E4F 4OEOA84, 
5VDVALV89A, 5VDA9L9 EO;O�FO� D97D9EE<OAO§ �4D4C4=O@ EO;O�FO� D97D9EE<O84A 4=OD@4LO?O�OA :ÝA9 BAO§ 
5VDA9L9 FÝG9?EV; 4=AO@4?O?4D@9A �4?4= :µ@OE VEF9=FVAVA F¯EVA8VDG �4D4EFODO?48O. �>VALV89A, ?B7<EF<>4?O� 
D97D9EE<OAO§ >?4EE<H<>4F<O @ÝE9?9?9DVA L9LG ¯LVA O�F<@4?8O�F4D8O �4?4= @B89?P89=FVAVA @9§79DFG >í;89?98V. 
%BAO@9A �4F4D, 8ÝDVE L9LV@ 4�4LF4DOAO§ (Decision Trees) <AFG<F<6FV, 9D9:9?9D79 A97V;89?79A �µDO?O@OA :ÝA9 BAO§ 
L9LV@ �45O?84G CDBF9EVA ;9DFF9G79 54�OFF4?�4A. %B§OA84, >9;89=EB� BD@4A84D8O§ (Random Forest) 5VDA9L9 L9LV@ 
4�4LF4DOAO§ 4AE4@5?V D9FVA89 �4?4= :µ@OE VEF9=FVAVA :ÝA9 BAO§ 8Ý?8V>FV 4DFFODG Ý8VEF9DVA F¯EVA8VDG @4�E4F 9FV?98V.
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�57V77V EµD4�F4D:

�VDA9L9 EO;O�FO� D97D9EE<OAO§ �4D4C4=O@ EO;O�FO� D97D9EE<O84A (Simple) 4=OD@4LO?O�O A989?
�B7<EF<>4?O� D97D9EE<O "D97D9EE<O" 89C 4F4?�4AO@9A, A9?V>F9A B? >?4EE<H<>4F<O (:V>F9G) ¯LVA �B?84AO?48O? 
%<7@B<8FO� HGA>F<OAO§ Dí?V �4A84=?
,9LV@ 4�4LO (Decision Tree) 89D9>F9D8V 5í?G ¯LVA 9§ :4�EO "EµD4�FO" �4?4= F4§84=8O?
�9;89=EB� BD@4A (Random Forest) 8979AV@V; A9 :ÝA9 B? 5VD �4A4 L9LV@ 4�4LOA4 �4D4�4A84 A9?V>F9A :<V :4�EOD4� 
AÝF<:9 59D98V?
�9;89=EB� BD@4A84 "Bootstrap sampling" :ÝA9 "84GOE 59DG" CDBF9EF9DV �4?4= :µ@OE VEF9=8V?
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�OE�4L4 @4;@µAO (F9;<EF9D):
�µ? 8ÝDVE KNN, �§�4? �4=9E :ÝA9 �4D4C4=O@ EO;O�FO� D97D9EE<O84A >9=VA7V >¯D89?VD9> @B89?P89D8V �4D4EFOD48O. �µ? 
4?7BD<F@89D 5B?:4@ :4E4G�4 :ÝA9 E959C-E4?84D?O� 54=?4AOEF4D8O F¯EVAG79 >í@9>F9E98V.

�VDA9L9 EO;O�FO� D97D9EE<O
�µ? 5VD FÝG9?8V 4=AO@4?O (target) @9A 5VDA9L9 FÝG9?EV; 4=AO@4?O?4D (features) 
4D4EOA84�O EO;O�FO� �4FOA4EFO @B89?P89=FVA Ý8VE. �4D4C4=O@ 
D97D9EE<O84A 4=OD@4LO?O�O, B? 5VD G4�OFF4 5VDA9L9 4=AO@4?OAO§ ÝE9DVA 
9E>9D98V.  B89?P8V§ @4�E4FO 3 ÝD 59?7VAV§ E4?@4�OA (b) F454 BFODOC, BDF4L4 
>648D4FFO� �4F9AV (MSE) 4;4=FG.

�B7<EF<>4?O� D97D9EE<O
�µ? FÝG9?8V 4=AO@4?OAO§ 9>V A9@9E9 B84A 84 >íC >?4EF4DO 4D4EOA84�O 
O�F<@4?8O�F4D8O 5B?:4G�4 4DA4?�4A :V>F9G @B89?V. �? EO;O�FO� 
>B@5<A4F<OAO§ AÝF<:9EVA 4?OC, BAO E<7@B<8FO� (?B7<EF<>4?O�) HGA>F<O 
4D�O?O 0-89A 1-79 89=VA7V O�F<@4?8O��4 F¯D?9A8VD98V. �79D O�F<@4?8O� 0.5-F9A 
:B�4DO 5B?E4, B5N9>F 1->?4EE�4, Fí@9A 5B?E4 0->?4EE�4 :4F�O;O?48O. �? F9> 
EO;O�FO� L9LV@89D �45O?84= 4?48O, 5VD4� F¯EVA8VDG79 B§4= :ÝA9 :O?84@.

,9LV@ 4�4LF4DO (Decision Trees)
�µ? 4�4L �µDO?O@O 4D�O?O L9LV@ �45O?84=FOA, >íCF979A 9D9:9?9D @9A 
L4DFF4D�4 A97V;89?79A @B89?P. �? 89D9>F9D8V 5VD�4F4D L4DFF4D 4D�O?O 
5í?98V. ��4L &¯5VD89A (Root) 54EF4?OC, &4D@4�F4D (Branches) 4D�O?O íFVC, 
&¯5979=?V F¯=VA89D89 (Leaf Nodes) L9LV@ �45O?84=8O. �9D9>F9D8V 5í?G ¯LVA 9§ 
:4�EO "EµD4�FO" F4§84G ¯LVA ��C4D4FFO� µFOE (Information Gain) :ÝA9 -AFDBC<O 
E<O�FO @4F9@4F<>4?O� CD<AF<CF9D8V �B?84A48O.

�9;89=EB� BD@4A (Random Forest)
�µ? 5VDA9L9 L9LV@ 4�4LF4DOAO§ 4AE4@5?V (5VDV7GV) 5B?OC F45O?4FOA Ý8VE. �? 
5VDA9L9 4�4LFO§ AÝF<:9?9DVA 5VDV>FVDG 4D�O?O 8Ý?VD9> :ÝA9 FµD4�FO 5B?:4@ 
:4E4=8O.

�µ@OE VEF9G @9E4A<;@V:

Bootstrap sampling: ÜD5VD 4�4L ¯LVA 54EF4C�O 89D9>F9D89A >9;89=EB� VDV>F9G 4D�O?O :4§4 89D9>F9D :<OAFO�O :4E4?48O.
�9;89=EB� @¯@>VA8V>F9D8V F4§84G: ÜD5VD F¯=VA89 4�4L 54D?O� 59?7V?9D8V 9@9E, F9> B?4D8O§ >9;89=EB� F4§84?�4A 5í?V7VA �4A4 9E>9D98V.
�4GOE 59DG / �DF4L4?4G: �?4EE<H<>4F<O84 ÝD 4�4L "84GOE 59D98V" (9§ >íC 84GOE 4?�4A >?4EE F4§84?48O), 4? D97D9EE<O84 54D?O� 4�4LF4D8O§ 5B?:4@84DOAO§ BDF4L4 
@ÝAV 4?OA48O.
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�V@VA?5

�4L<A4?O� B�OFG (Machine learning) 4 5µ? 89D9>F9D897V 
;4§8O?O�F4D8O 46FB@4FFO F¯D89 4AO�F4= 4?4FOA :ÝA9 5B?4L4� 
AÝF<:9?9D8V 5B?:4= 4?4FOA @B89?P89D8V �µDG CDBF9EV.

�?8O§�O 8ÝDVEF9D89 5V; K-:4�OA >íDLV?9D8V (KNN), �§�4? �4=9EFV 
(Naïve Bayes) :ÝA9 �4D4C4=O@ EO;O�FO� D97D9EE<OAO (Simple Linear 
Regression) F4?848O�.

�A8V >9?9EV 89§79=79 íFVC, >¯D89?V @B89?P89D8V �4D4EFOD4=O� 4 
5VDA9L9 D97D9EE<O, ?B7<EF<>4?O� D97D9EE<O, L9LV@ 4�4LF4DO :ÝA9 
>9;89=EB� BD@4A84D. �µ? 4?7BD<F@89D Data Science, Q>BAB@9FD<>4, 
�4D:O, 89AE4G?O� E4�F4G, Ý?9G@9FFV> F4?84G E<O�FO E4?4?4D84 
>9§VA9A �B?84AO?48O.

�?4D 5B?:4@ :4E4G�4 �4A4 9@9E, EBAO@9A �4F4D E959C-E4?84D?O� 
54=?4AOEF4D8O F¯EVAG79 :ÝA9 @B89?P8V F¯EVA8VDG8V �4@F4@4EO; 
9FG79 >í@9>F9E98V (interpretability).
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�VD=5L5 EO7O�FO� D57D5EE8O

�VDA9L9 EO;O�FO� D97D9EE<O (Multiple Linear Regression) - 5µ? 5VDA9L9 FÝG9?EV; 4=AO@4?O?4D (feature) @9A 5VD FÝG9?8V 4=AO@4?O (target) 4D4EOA84�O EO;O�FO� 
�4FOA4EFO @B89?P89=FVA Ý8VE. �µ? @B89?P @Ý?V@9FF9D897V 5VDA9L9 4=AO@4?O?4D8O§ ÝE9DVA 9E>9D9 BFODOC, FÝG9?8V 4=AO@4?OAO 5B?:4G ¯LVA �B?84AO?48O. 
�?4EE<>4?O� EO;O�FO� D97D9EE<O F9> 5VD FÝG9?EV; 4=AO@4?O@9A :µ@OE VEF9=FVA 5B?E4, 5VDA9L9 EO;O�FO� D97D9EE<O 5VD G4�OFF4 5VDA9L9 FÝG9?EV; 
4=AO@4?O?4D8O 9E>9D98V :ÝA9 B?4D8O§ FÝG9?8V 4=AO@4?O�4 ÝE9DVA 9E9CF9=8V.

�4F9@4F<>4?O� F¯D89:

y b0 += b1x1 + b2x2 + ... + bnxn

y ^ 3 @B89?P 5B?:4�4A @ÝA,

 3 9D>VA @¯L9(intercept),b0

 3 ÝD 59?7VAV§ (feature) E4?@4�O,bi

 3 F¯EVA8VD@9?V 4=AO@4?O?4D.x2

A9@9E9 @4FD<F4 F¯DVA89:

y X³=

X 4 n × ( p + 1 ) 8<;4=A-@4FD<F4 (5VDVALV 54�4A-5VD?V>F9D, EB84A >9=VA ÝD5VD 54�4A-4=AO@4?O?4D),  ->BQHH<F<9AFF9D8V§ 69>FBDO.³ = (³0,³1,& ,³p)T

�B89?P8V§ @4�E4FO - A4�FO @ÝA89D  @9A 5B?:4@84D y ^ 4D4EOA84�O 4=OD@4LO?O�FO 4;4=FG: y L = 1n i =3 1n(yi2 y )2i

�µ? HGA>F<O MSE 89C 4F4?48O, O�A< BDF4L4 >648D4FFO� �4F9.
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�E5?F5G Ý4VEV

$97D9EE<O >BQHH<F<9AFF9DV 4A4?<F<>4?O� F¯D89 9E9CF9?98V:

³ = (XTX) 2 1XT y

X 3 89D9>F9D @4FD<F4EO, y 3 @4�E4FFO� 69>FBD.

�B89?P8V§ @4�E4FO FÝG9?8V 4=AO@4?OAO 5B?:4G ¯LVA FÝG9?EV; 4=AO@4?O?4D8O§ ÝD�4=EOEO ¯LVA í; E4?@4�OA F45G 5B?OC F45O?48O. �µ? E4?@4�F4D 89D9>F9D79 A97V;89?79A (O�A< B?4D 
@4>E<@4?8O O�F<@4?8O��4 EÝ=>9E >9?98V). �B89?P8V§ C4D4@9FD?9DV (E4?@4�F4DO) BCF<@<;4F<O?4G Ý8VEF9DV 4D�O?O 4AO�F4?48O, @OE4?O, 9§ >VLV >648D4FF4D Ý8VEV (Ordinary Least Squares, 
OLS).
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�B7<EF<>4?O� D97D9EE<O

�B7<EF<>4?O� D97D9EE<O - FÝG9?8V 4=AO@4?OAO§ 9>V A9@9E9 B84A 84 >íC >?4EF4DO 4D4EOA84�O O�F<@4?8O�F4D8O 5B?:4G�4 4DA4?�4A EF4F<EF<>4?O� @B89?P. �µ? @B89?P8V§ A97V;7V 
@4�E4FO ÝDF¯D?V 89D9>F9D A97V;VA89 5VD >?4EEFO A9@9E9 E4A4FFO 5B?:4G 5B?OC F45O?48O. �B7<EF<>4?O� D97D9EE<O >í5VA9E9 :V>F9G @ÝE9?9?9DVA L9LG ¯LVA, O�A< 59?7VEV; B5N9>FV?9D8V§ 
59?7V?V >4F97BD<O�4 :4F4FOA8O�OA 4AO�F4G ¯LVA �B?84AO?48O.

�B7<EF<>4?O� D97D9EE<OAO§ :µ@OE CD<AF<CV:

�B7<EF<>4?O� D97D9EE<O - 5µ? EO;O�FO� @B89?P, 5VD4� BAO§ AÝF<:9EV EO;O�FO� 9@9E 5B?48O. �B?:4@ :4E4@4E 5µDOA, @B89?P89 FÝG9?EV; 4=AO@4?O?4D8O§ EO;O�FO� >B@5<A4F<OEO 
�B?84AO?48O, 5VD4� EB§OA84 B? ?B7<EF<>4?O� HGA>F<OAO§ (sigmoida) O�F<@4?8O�OA4 4=A4?48O.

�B7<EF<>4?O� HGA>F<O (sigmoida):

�B7<EF<>4?O� D97D9EE<OAO§ A97V;V \[0, 1\] <AF9D64?OA84�O @ÝA89D8V O�F<@4?8O�F4D�4 F¯D?9A8VD9FVA E<7@B<8FO� HGA>F<O 5B?OC F45O?48O.

%<7@B<8FO� HGA>F<O >9?9EV89= 9E9CF9?98V:

Ã(z) = 11 + e2 z

z-EO;O�FO� >B@5<A4F<O (@OE4?O, ).z = Ë0 + Ë1x1 + Ë2x2 + ... + Ënxn

,9LV@ �45O?84G:

�B7<EF<>4?O� D97D9EE<O AÝF<:9EVA89 LO�OE @ÝAV 0 A9@9E9 1 5B?48O, O�A< O�F<@4?8O?O�FO 9E9CF9C, BAO 59?7V?V 5VD L9>C9A E4?OEFODO§O; (Ý89FF9 0,5). �79D O�F<@4?8O� 0,5-F9A 
:B�4DO 5B?E4,  B89?P B5N9>FVAV 1->?4EE�4, 4? Fí@9A7VEV 0->?4EE�4 :4F�O;48O.

�B?84AO?GO:

�>V?V> >?4EE<H<>4F<O: ?B7<EF<>4?O� D97D9EE<O F9> 9>V @ÝA79 FÝG9?8V 4=AO@4?O?4D8O 5B?:4G84 �B?84AO?48O (@OE4?O, 0 :ÝA9 1, �Ý :ÝA9 :B�, 4GDG :ÝA9 89AE4G?O�).

 B89?P8V B�OFG ¯LVA >íCF979A ÝDF¯D?V Ý8VEF9D �B?84AO?48O (@OE4?O, O�F<@4?8O�FO§ @4>E<@4?8O Ý8VEV).
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$>D@G?4EO:

P (y = 1 # x) = 11 + e2 (³0 + ³1x1 + ... + ³nxn)

�µA84 ?B7<EF<>4?O� HGA>F<O (E<7@B<8) AÝF<:9AV 0 4 89A 1 4D4?O�OA84 L9>F9=8V, O�A< O�F<@4?8O� 59D98V.

�4�E4FO

�B89?P8V§ @4�E4FO-?B74D<H@8V> LO�OA HGA>F<OEOA(log-loss) @<A<@<;4F<O?4G:

L = 21n i = 1n[yilog(yi +3 ) (1 2 yi)log(1 2 yi ])
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,9LV@ 4�4LF4DO (Decision Trees)

,9LV@ 4�4LO - 5µ? >íCF979A 9D9:9?9D @9A L4DFF4D�4 A97V;89?79A 5B?:4@84D8O :¯;979 4EOD4FOA 89D9>F9D8V :V>F9G A9@9E9 D97D9EE<O?4G ¯LVA �B?84AO?4FOA @B89?P F¯DV. 
�µ? @B89?P8V B=?4C F45G CDBF9EVA89 A97V;7V <89O - 89D9>F9D8V 5VD�4F4D L4DFF4D 4D�O?O B§4= :ÝA9 F¯EVAV>FV F¯D89 5í?G. ,9LV@ 4�4LO F¯EVAV>FV :ÝA9 <AFG<F<6FV, í=F>9AV B? 
4�4L �µDO?O@O 4D�O?O L9LV@ �45O?84=8O.

,9LV@ 4�4LO >9?9EV M?9@9AFF9D89A FµD48O:

&¯5VD (Root): L9LV@ 4�4LOAO§ 9§ 5VDVALV 5í?V7V. �µ? A¯>F9 54D?O� 89D9>F9D8V§ 5VDV>FVDV?79A >¯=VA 5V?8VD98V. Ü89FF9, BEO F¯5VD89 89D9>F9D8V LO�4DG ¯LVA 9§ F<V@8V 4FD<5GF 
F4§84?48O.
&4D@4�F4D (Branches): ÝD5VD VL>V F4@OD84A LO�4FOA EO;O�F4D. �?4D 4�4LFO§ 5µF4�F4DOA �BEO@L4 :4�84=?4D @9A EµDOCF4G?4D 4D�O?O 54�OFF4=8O.
&¯5979=?V F¯=VA89D (Leaf Nodes): 59?7V?V 5VD L9LV@ A9@9E9 5B?:4@ :4E4?4FOA L9LV@ 4�4LOAO§ EB§�O F¯=VA89DV. ÜD5VD D48<>4?8O F¯=VAAV§ 59?7V?V 5VD >?4EO A9@9E9 
E4A8O� @ÝAV 5B?48O.
,4DFF4D @9A 5í?VAG 9D9:9?9DV: ÝD5VD VL>V F¯=VA89 89D9>F9D 59?7VEVA9 A97V;89?79A 5í?G 9D9:9EV 54D. �OE4?O, >íDE9FV?79A 4FD<5GFF4D8O§ A4�FO @ÝAVA9 54=?4AOEFO 
89D9>F9D 9>V A9@9E9 B84A 84 >íC 5í?V>>9 5í?VA98V.

�4F9@4F8>4?O� A97V7VA89:

,9LV@ �45O?84G 4�C4D4FFO� µFOE (Information Gain) CD<AF<CVA9 A97V;89?98V:

IG = Entropy(parent) 2 iNiNEntropy(childi)3
@µA84�O QAFDBC<O:

Entropy = 2 k =3 1Kpklog2(pk)

,9LV@ 4�4LOA >?4EE<H<>4F<O (>?4EEF4D8O 5í?G) :ÝA9 D97D9EE<O (E4A8O� @ÝA89D8V 5B?:4G) F4CEOD@4?4DOA84 84 �B?84AG�4 5B?48O. �µ? @B89?P8V§ 54EFO 9D9>L9?V7V - B? 
5VD�4F4D EµD4�F4D @9A 9D9:9?9D A97V;VA89 F¯=VA89D @9A F4D@4�F4D 4D�O?O 89D9>F9D8V 5í?98V, AÝF<:9EVA89 F¯C>V?V>FV L9LV@ �45O?84A48O.
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�97899E>� >D<4=

�9;89=EB� BD@0A (Random Forest) - 1µ? 1VDA9L9 L9LV@ 0�0LF0DOAO§ 0AE0@1?V 1B?OC F01O?0FOA EF0F<EF<>0?O� B�OFG Ý8VEV. �AO§ 10EFO 9D9>L9?V7V - 1VDA9L9 L9LV@ 0�0LF0DOA �µDG 
:ÝA9 ÝD 0�0LFO§ AÝF<:9?9DVA 1VDV>FVDG 0D�O?O 1B?:0@ :0E0G. �µ? @B89?P ÝDF¯D?V 0�0LF0D8O§ CV>VD?9DVA 1VDV>FVDVC, BDF0� L9LV@ �01O?80=8O. ÜD1VD 0�0LFO§ í;VA8V> E<C0FF0@0?0DO 
1B?�0AO@9A, B?0D8O 1VDV>FVD79A >9;89 @B89?P8V§ 1B?:0@O 8Ý?VD9> :ÝA9 FµD0�FO?O��0 <9 1B?08O.

�97V;7V <89O - >íCF979A 0�0LF0D8O§ ÝDF¯D?V?V7VA C0=80?0AG, BEO?0=L0 F9> 1VD 0�0LFO§ >¯LFV :ÝA9 Ý?EV; :0�F0DOA F9§9EFVDG.

1. �97899E>� 89D9:F9D8V VDV:F9G(Bootstrap sampling):

ÜD1VD L9LV@ 0�0LO ¯LVA >9;89=EB� 89D9>F9D 1í?V7V F0§80?08O. �µ? Ý8VE Bootstrap 89C 0F0?08O, BA80 ÝD1VD 0�0L ¯LVA >9;89=EB� :0E0?�0A 89D9>F9D ¯?7VEV C0=80?0AO?08O. �µ? F0§80G 
ÝD1VD :9>9 L9LV@ 0�0LO ¯LVA ÝDF¯D?V 89D9>F9D BCF<O?0DOA 0?G�0 @¯@>VA8V> 19D98V.

2. �97899E>� <¯<:V=8V:F9D8V F4§84G:

ÜD1VD L9LV@ 0�0LOA80 1í?G8V �µDG >9;VA89 HGA>F<O?0D8O§ >9;89=EB� :<OAFO�O �0A0 �0D0EFODO?08O. /�A<, ÝD1VD F¯=VA89 10D?O� 19?7V?9D8V§ BDAOA0 F9> 1VDA9L9GVA F0§80C, 1í?G 
>9D9>. �µ? FÝEV? @B89?P8V§ ÝDF¯D?V?V7VA 0DFFODOC, 0�0LF0D 0D0EOA80�O >BDD9?OF<OAO 0;0=FG�0 >í@9>F9E98V.

3. �4GOE 59DG (:;4EE8H8:4F8O) =9<9E9 4�4LF4D8O§ >DF4L4 9E95V (D97D9EE8OEO):

�?0EE<H<>0F<O: 979D @B89?P :V>F9G F0CEOD@0EOA BDOA80E0, ÝD 0�0L í; 1B?:0@OA :0E0=8O :ÝA9 9§ >íC 80GOE :<A0�0A EOAOC F0§80?08O (L9LV@ >íCLV?V> 80GOEC9A 
�01O?80A08O).
$97D9EE<O: 979D @B89?P D97D9EE<O F0CEOD@0EOA BDOA80E0, 10D?O� 0�0LF0D8O§ 1B?:0@8O @ÝA89DVAV§ BDF0L0 @ÝAVA 0?G >9D9>.

$>D<G;4EO=4 :9;9FV= 5>;E4�:

y� mode(f1(x), f2(x),& , fm(x))=

�µ? HBD@G?0 @B80AO (mode) �B?80AG8O >íDE9F98V, O�A< :<OAAO§ 9§ >íC F0D0�0A @ÝAVA 0?G ¯LVA C0=80?0AG8O >íDE9F98V:

y � ^ - 1B?:0@8O A9@9E9 0?OA�0A AÝF<:9 (1B?:0@),  -  F¯D?V @B89?P89D8V§ A9@9E9 HGA>F<O?0D8O§ 1B?:0@8O @ÝA89DV.(f1(x), f2(x),& , fm(x)) m

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


�ÝDVEFV @5§75DG75 4DA4?�4A 54�O?4G EµD4�F4DO:

�VDA9L9 EO;O�FO� D97D9EE<OAO§ @4F9@4F<>4?O� HBD@G?4EOA �4D4C4=O@ EO;O�FO� D97D9EE<O@9A E4?OEFODO§O;. 
 µA84 b1, b2 A9AV 5V?8VD98V?
�B7<EF<>4?O� D97D9EE<O �4?4=L4 0 @9A 1 4D4EOA84�O O�F<@4?8O�FO 4?48O? �µ? CDBF9EF9 E<7@B<8FO� 
HGA>F<OAO§ Dí?V �4A84=?
,9LV@ 4�4LOAO§ �µDO?O@OA E<C4FF4§O; (&¯5VD, &4D@4�, �4COD4�).
�9;89=EB� BD@4A (Random Forest) 5VDA9L9 4�4LFO§ CV>VDVA �4?4= 5VDV>FVD98V? (�?4EE<H<>4F<O :ÝA9 D97D9EE<O ¯LVA 
5í?9> F¯EVA8VDV§V;).
!9?V>F9A �9;89=EB� BD@4A 5VD �4A4 L9LV@ 4�4LOA4 �4D4�4A84 Overfitting->9 (4DFO� ¯=D9AG79) 4;OD4� 59=V@?

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