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01 iris dataset4 567 “+,-.-89” :;
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01 Feature < =5> 8?
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01 %&'(5@?

!"#$(Deep learning)%&?

78 9:; 1< =>6? >@A

BC &/DE F; A+B CD :EG1 HA IJ/K 1L

789:; M#NO P)QRS T>

FG>H -.IJ KLU VWX GY Z[ \]
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01 %&'( : MNO PNQRS T'UV

!"#

$%

!"# $%&'( &'

!"#

&'

)*+, $%

사람이데이터에서

규칙을찾아제공해야함

해답을알려주면

알고리즘이규칙을찾아줌
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01 %&'( : MNO PNQRS T'UV

!"#

&'

)*+, $%

해답을알려주면

알고리즘이규칙을찾아줌

()*
!"#

&'

$%(+,-.) &'

새로운데이터에대해서도

해답을찾을수있음
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02 %&'( – WX & 89 Y5

-. vs /0

!"# ?
• !"#$ %& '( )*+ ,-. /0123 4 56

(Regression)78 9:;< =>3 ?@

$%# ?
• !"#$ %& '()*+ /A/B CD$EF G1 H3 4,

IJ (Classification)K /@
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02 Z[-.\ UY] ^_` a[ bD QcJ d (classification)
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02 Training set and Test set

<K-fold method>

<Random selection>

Dataset

Train data Test data

Random select Repeats
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02 ef=5> ghij (Overfitting)

ghij5@ ^_> `a =>6,I bc d ef g/ &hi> j/kU lm
noNp, lA efGE F; q)( =>6, or ^_l st iu> j/k

AvwL

• %xm6l yz N; ^_ or `a =>6l {i y? |>1

• `a =>6l y? }~1
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02 kl mng kl on (False positive & False negative)

�~Y �,� ��z �'.

• �Y �U B�x�! à False negative

• B� �U �'� à False positive
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02 Confusion Matrix 

(123) (123 45)

(1236 78)

(1239
4:6; 78)

(<=>)

?@AB ?C;
D@ 8E>

(FG>)

4HAB 4:6;
D@ 8E>
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p. =5> q

데이터LM : 
https://archive.ics.uci.edu/ml/datasets/heart+disease

HeartDisease_Dataset.csv
From UCI Machine Learning Repository

303 rows x 14 columns

index !"# $% !"# !" &#

1 age !" range : 29~77

2 sex #$ M = male; F = female

3 cp %&'( 0 = typical angina; 1 = atypical angina; 2
= non-anginal pain; 3 = asymptomatic

4 trestbps )* In mm Hg / range : 94~200

5 chol +,-./ in mg/dl / range : 126~564

6 fbs 01 )2 1 = true; 0 = false (fasting blood sugar > 
120 mg/dl)

7 restecg 345 0 = normal; 1 = having ST-T wave 
abnormality; 2 = showing probable or 
definite left ventricular hypertrophy by 
Estes' criteria

8 thalach 67 389: ; range : 71~202

9 exang <: => ?3( 1 = yes; 0 = no

10 oldpeak ST @A( range : 0~6.2

11 slope ST segment BA
B

0 = upsloping; 1 = flat; 2 = downsloping

12 ca )C ; 0, 1, 2, 3, 4

13 thal D) EF 3 = normal; 6 = fixed defect; 7 = 
reversable defect

14 target 38GH EF 0 = normal; 1 = heartdisease

https://archive.ics.uci.edu/ml/datasets/heart+disease
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02 =5> rsc p. gt

=5> rsc gt

• =>6 )* � �O

• Nan � ��

• Coefficient �O

• Categorical & Continuous Column D�1

• One-Hot Encoding 

• StandardScaler N@

• Train, Test dataset \~
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03 %&'( – +,-. tB

8IB JKL MN% OPB QRL S;TU

1) '()*
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03 +,-. - KNN(K-Nearest Neighbors)

KNN

tB
• =>6? z� z�( �i, �x \�G� �>�2

GY 1�NO ��~�

• “CuB Uvw”
• K�l z�( >�l �i, �x \�

• �~1h \�\� ^_) �~? 1h�) \�GY
��~�

• ��~* �~, �A  �~ ¡

• >mE ¢~, £¤ � ¥¦ O§, ¨©D ª« W¬ ¡

W¬ #­®, �¯¤ =>6l °± O§
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03 %&'( - KNN(K-Nearest Neighbors)

VWTX YT Z [\] YT

&'() *( +,- *(
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03 %&'( - KNN(K-Nearest Neighbors)

KNN

xy
• ²³G� ´µN¶ (·; ¸��)

• y¹ 1h =>6 \� º»,-Y ¼½ ½yr iu ¾�

• 1¿ =>6 \À, or z¸U GE FÁ

zy
• =>6 Â> woA ÃyÄ \� ²Åz ¼½ ÆÇk -> ^È =>6? ÉÊ

• MË =>6 � �Ì =>6? Hr Wz ¢~z ÍyN
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04 +,-. – Linear Regression

Linear Regression 

tB
• ÎÏÐÑ ^_; ‘ÐÑ Åy’? ÎÏ vp�) ÒÓÔ y

�Y ^_

• ËÒ sªÕy yÖ GDl stÕy x ×>l ÎÏ ØÅ

• Åy β0Ö β1Y ÚÚ CÎl ÛÜn 1Ý1

• 'Þ ÐÑ ^_ : 0� >ªl st Õyz <ßÔ à ×@
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04 +,-. – Logistic Regression 

Logistic Regression 

tB
• )E­á ÐÑ : =>6z /â ãä, �Ô

�åU 0,- 1×>l ��) stG� Q �å,

�x zui> æ ·; ãä, �GY ��)

\�AäY E� ef ^_

• =>6l ��Õyz ãäÏ (0 çY 1)& à ×@
• &hN�) �å> 0.5¾' 3è ×é> &/D�,

0.5¾' º�è ×é> &/DE FY ��) s

t

• EX). iê, pë/ìpë, Âi/Ái ¡
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04 +,-. - Logistic Regression 

Logistic Regression ^_` a & bc

xy
• \� ^_)-l íÔ îI B�x �å� ïU y �Á (Ex). Hð� \�)

• \� ñ�,- ò>­ ^Ï�) ó@ zu

• ÐÑ Åyl A�> zu

zy
• >ª¹, ôõö.

• �Ì =>6? Hr Wz ¢~z ÍyN
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05 +,-. - Decision Tree (wt {c)

d8 eT (Decision Tree)

./

• IJ(Classification)N 56(Regression) OP +QR ST UV OW

• XY$Z

• [\ ]^(_`)a b7 c/dK eI#8 OW

• Rfg I] 4hi )* jk3 PZ. eI

• lm : _`/B \n3 o& pO q-

• Root Node : r Ms IJ ]^

• Terminal Node : r hSt lm
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05 +,-. - Decision Tree (wt {c)

Decision Tree ^_` a & bc

xy
• >AG1 ÷( øù, l�r \�>1, vn A� @>ö.

• É^yN ^_ -> úÅ ^_n 'ûX ü[gY z¸> TÁ

-> \�Ö ÐÑ, ý~ ×@gY ^_

• Õyl Þüi ÉÊ zu

zy
• þ¸i> j/k (=>6 y, noNp)

• Z�Ï Õy �U stÔ à NpGE FÁ.

• `a =>6 ÿ q)( =>6, or stÔ u!> j/k.



33! 2021 AIDX, INC. ALL RIGHTS RESERVED. 

05 +,-. - Decision Tree (wt {c)

d8 eT (Decision Tree) $%fg



)*+, – Support Vector Machine (SVM)
06



36! 2021 AIDX, INC. ALL RIGHTS RESERVED. 

06 +,-. - SVM

SVM(Supporting Vector Machine)

./

• u\ vw x, IJK yR ]^ z3 \g#8 OW

• c/da 2Z {|/ Hi} u\ vw8 z ({| 3Z} -> ??)

• ~�} (Hyperplane) : {|/ nZM� Y*� �3 4

�]8 v� vwg $��
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06 +,-. - SVM

SVM(Supporting Vector Machine)



38! 2021 AIDX, INC. ALL RIGHTS RESERVED. 

06 +,-. - SVM

SVM(Supporting Vector Machine)

./

• Margin : u\ vwN ��� �d ?/g �E

• Support Vectors \g : u\ vw(Decision Boundary)N

+�/ H8 c/d ����3 g�

• 01 : 23/ 0. 45/ 678 9:; 2<=

• Why ?

• h�/ ��} �.� c/d+ �� G�3 4,

�w��. � IJ+ +Q#� ��+ �s
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06 +,-. - SVM

Support Vector Machine` a & bc

xy
• ÐÑ � \� st ñ� ^0 ×@ zu

• "� =>6, or ¨#> '$ ^_, ÉA Ó¿% NÁ -> &h© u!> &Á

• nNp gY '½z NÁ

zy
• (Nl ^_U )1 HAÎ �9 �l *­+ Íü (,ý, hyper-parameter)

• ef ��z Æ- -> �./�) 0yÄ 12­93

• A�> /4� 56r �78­ Ï9) g/ �/ A�; &1 zu

-> vn, or :M!> j/k.
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07 /0123 - Bagging (Bootstrap Aggregating) 

Bagging hi 8` Z jk 8T

./

• Bagging : ]� UV c/d.�d � #¡ ‘¢�£L’#�

¤¥R ?/¦g c/d§3 �; Z ¨�1 ©qª3 e|#8

�; OW3 UV«¬8 =>

• ­¢�� UV OW u®3 �¯ l/¦a °R y± =S

>? 0@ AB

• Majority Voting 

• Weighted Voting 

• Stacking 
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07 /0123 - Random Forest 

Random Forest hi 8` Z jk 8T

./

• Random Forest : g?u\BY OW �; ZK ²³«´ uµK

¶®¯ !"#8 ©qª ·$E¸

• �. OP i¹ �E eº e|

• �Eg »*. \¼T Zz +Q#B elbow point �½

• OW ¾�K ¿ * Ài8 ÁÂ �½
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07 /0123 - Random Forest 

Random Forest ^_` a & bc

xy
• ÐÑÖ \� ñ� ^0 ×@ zuö

• o@; =>6 ¢~, ´nN¶

• <Î ^_, ÉA noNp ñ�? (=©G� ^_l ¸�� #ª#>

zy
• =>6 31, É?A- y@�,- y¬�l l×v¸Dc? ÏiG1 àñ,

st, "A #$> B-.

• ^_ {iª ^È +~ ^_U ' �O> ìzA- A�> /Ç3.



Boosting  - AdaBoost & GBM  
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08 /0123 - Boosting 

Boosting hi 8` Z jk 8T

./

• Boosting : 9:;< ©qª ]> Ã #B., ÄR UV]K

Å���. �; Z u®#� !" Æ& IJ |Q3 Ç/8

·$E¸

:CAD

• Å���. UV, !" #}� is UV ·$E¸a +ÃÈK

��#� UVµ !"3 �É#8 =Ê
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08 /0123 - AdaBoost 

AdaBoost hi 8` Z jk 8T

./

• Adaboost : ÄR IJ]K qË ÌÍ#�

Å���. UV �É#$, /�g uµK

º®#� Î¶��. ÏR IJ]g |Q3

Ðq
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08 /0123 - AdaBoost

AdaBoost ^_` a & bc

xy
• ^_> nNp gY 1\U ef KCgè- |�D

• Random ForestÖ ÉÊ#, >K\�,- oE) æ &; vnz DFÁ.

zy
• G>H =>6 � >ª¹, ôõGX hIö.
• ^_ {iª ^È +~ ^_U ' �O> ìzA- A�> /Ç3.
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07 /0123 - AdaBoost 

AdaBoost lm
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07 /0123 – GBM (Gradient Boosting Machine)

GBM hi 8` Z jk 8T

./

• GBM : Å���. ÄR UV]K

¨�1+Ñ /Ò UV]g Ó�(residual)3

ÌÍ#8 =Ê

• +ÃÈ Ôc/�a v?#Ï>3

/@#� �JK Zz¯ BÕ+8 =>
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08 /0123 - GBM

GBM ^_` a & bc

xy
• Random Forest¾' st iu> oE) J/K.

• nNp gæx� *­+ =>6L, oA Mr st iuU zK ��~�

• GBMU ¾Nr LightGBM, XGBoost ¡l ^_> �Á.

zy
• yC#$> "R B~�, hyper-parameter tuning G!> Íü.

-> Or ef1l ³.NO st "� ¾¸ n¸�) ef> KCg1 àñ,

CPU PQ ¢~z E/gE FÁ
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08 %&'( – "+,-.

nGop JKD; 8IB JKDq rs MN% OPB QRL S;TU

2) +'()*
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08 "+,-. - PCA

PCA (Principal Component Analysis)

EFGH/ IJK

• Ö× c/d�g °�I& �& ØÙ )*K +S$ H1

9:;< ·$E¸3 �@¯� `× ¯u#8 c 1ÚÛ �½

• => Feature Selection Ü8 Dimensionality Reduction/ Ý*

PCA ./

• ��3 �c/da� Þ/}� \Ìg ßÖ3 ÎàF#8 =>

• áâ : ã �& Z*. c/dK äI� � ØÙå * H8 æ ØÙ
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