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ch02 gradient boosting 7|

stE L&

« gradient boosting 7| 20}& 7|

In [1]:

from IPython.display import display, Image

X AMZE 2R

o (1) X|=&50] & classificatoin(& /)2t Regression(2| )2 Lt+0{ ZICt
+ (2) Classification2 O| Xl &2 & (binary classification)1t Ct& &5 7F ULt
o (3) 22 S =M WX e (Overfitting)= LISt LS} (generalization)O| & =5 8§ OF SC}.

—

In [2]:

display(Image(filename="img/overfitting0i.png'))
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M =2 H(linear Regression)

« 2t*(Lasso Regression) - L1 11X (regularization)
= JISXE O A+=Z 022 B0}
« ZX|(Ridge Regression) - L2 7+ X|(regularization)
» JHSX|E HOUEZ 7tst ot B A THECLwe 2= |70 ZHE A &[7|E RBHC))
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A2jC|HE S AEl(Gradient Boosting)

- (Ph 02| 7o 27 ER|E ROl Y BHS BECL

F (Classification)Z} 2| (Regression)0f| 25+ At 7ts.

A 2

B Z 2|2 E(random forest)2t 2| O] E2|o| A E2t5hs YA R =AY

* O|MEC|Q @XE L0t L6tH BEXE 21210tS MO (learning_rateOlC}t.)

. (2h SEH21H0| GO, CfAl ZBH AR HXIXI7| (pruning)S AHS

. (Oh Zt2to] Eal AR0| CHBHMSH 052 B 48, £2|7t B2 48 450| SOk

. (Bh E ZAEECHOIZ M SHO O UZ T EHOE O £ PHUTS A 4 US.
. (\) ER8 0714 F2| BILEE leaming_rateO|Th (315 B0l 20 S 237 St )

+ (O} n_estimators 9| 342 Y420 O B2 E2|7} $7}5|0f, RHUO| BFHET = AHX|K|BH

o A5 E2t=ILf

o (A E2le 40|17t 58 =2 M HX| 2 E2[E AHE5I0] H2E| AHE0| M1 o 5= 2L},

In [3]:

from sklearn.model_selection import train_test_split
from sklearn.datasets import load_breast_cancer
import matplotlib.pyplot as plt

import numpy as np

%matplotlib inline

In [4]:

## St=

import matplotlib

from matplotlib import font_manager, rc

font_loc = "C:/Windows/Fonts/malgunbd.ttf"

font_name = font_manager .FontProperties(fname=font_loc).get_name()
matplotlib.rc('font', family=font_name)

In [5]:

# n_features : B2 IH

# feature_names : Biz=9]

# model : 2&

def plot_feature_important_up(model, n_features, feature_names):
imp = model . feature_importances_ # featurel =%

o
i

plt.barh(range(n_features) , imp, align='center') # JJcHZ(J}I= 20 DeH=Z)

plt.yticks(np.arange(n_features), feature_names) #y=2l =°| gt
plt.xlabel("feature importance") # x= 0= (H=)

plt.ylabel ("feature") #ys M=

plt.ylim(=1, n_features) #y=9 ¥ XA

01. GradientBoostig ¥ 112|5 A&

o depth= 3,
« E2] 1007/(n_estimators)

s FSE 012 A8
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« OIO|E| Al : load_breast_cancer
= classification& &2t XICHXt=

In [6]:

from sklearn.ensemble import GradientBoostingClassifier

cancer = load_breast_cancer ()

# OOl &tol

print(cancer .keys())
print(cancer.target_names)
print(cancer.target)
print(cancer . feature_names)
print(cancer.data.shape)
print(cancer.data)

dict_keys(['data', 'target', 'f

worst radius'
worst smoothness'

ilename'])
['malignant' 'benign']
[(0000000000000O00O0
1000000001011 11
10100111001000 1
1111110001001 11
111111110111100
101110110010000
101111100110110
000000011111 101
101101011 111111
1101010111011 11
010011111011 111
1011111011011 11
0101101011 11111
1111110101101 11
11101 1111111111
1111111000000 1]
['mean radius' 'mean texture' '
'mean smoothness' 'mean compac
'mean concave points' 'mean sy
'radius error' 'texture error'
'smoothness error' 'compactnes

(569, 30)

[[1.799e+01 1.038et01 1.228et+02 ...
[2.057et01 1.777et01 1.329e+02 ...
[1.969et01 2.125e+01 1.300et02 ...

ti:660e+01 2.808et01 1.083e+02 ...
[2.060et01 2.933e+01 1.401et02 ...
[7.760et00 2.454et01 4.792et01 ...

# 5698 |, 30L&

#EYHS(SEHS)

rame', 'target_names', 'OESCR', 'feature_names',
0000111000000000000000O
1001001111010011110100
1101100111001 111011011
0010100100110110111101
1011001100111101100010
1000101011010000110011
0101111011111010000000
0o1t1011010011 1111111111
111111011101011110001 1
1110001111111 111100100
011101100111 1110111111
1111111101001 01 1111011
10011111101 11111111101
1100101011111011010100
ot1to00111111111111111111
mean perimeter' 'mean area'

tness' 'mean concavity'
mmetry'
‘perimeter error'

s error'

2.654e-01 4.601e-01
1.860e-01 2.750e-01
2.430e-01 3.613e-01

1.418e-01 2.218e-01
2.650e-01 4.087e-01
0.000e+00 2.871e-01

'mean fractal dimension'
‘area error'
‘concavity error'

concave points error' 'symmetry error' 'fractal dimension error'
'worst texture' 'worst perimeter' 'worst area'
'worst compactness' 'worst concavity'

worst concave points' 'worst symmetry' 'worst fractal dimension']

1.189e-01]
8.902e-02]
8.758e-02]

7.820e-02]
1.240e-01]
7.039%e-02]]

file:///C:/Users/WJ/Documents/GitHub/myrepo3_202011_12/part03_ml/ch02_03_05_gradient_boosting_class_v11.html

f

3/7



2020. 12. 6. ch02_03_05_gradient_boosting_class_v11

In [7]:

# OOIE L2

X = cancer .data

y = cancer .target

X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=0)

# 2 MY LSS
gbrt = GradientBoostingClassifier(random_state=0)
gbrt.fit(X_train, y_train)

out[7]:

GradientBoostingClassifier(random_state=0)

In [8]:

# HET g#gl

print("&& NE Hst&: {:.3f}" format(gbrt.score(X_train, y_train)))
print("E i:__ ME A&t&=: {:.3f}". format(gbrt.score(X_test, y_test)))
=4 HNE 3EZ: 1%0

HAE HNE HE&%: 0.965

2 MES| 27t 100%0| 22 1T H H(Overfitting)

Mot

02. EHMEO Chigh atHelS Z0|7

o max_depth ZH : E2|9| Z O]
o learning _rate 28 : o5 £ = H

HN

DHo| depthe] =H

- THMES = BOX XU HAE NES Fote= ShE.

In [9]:

gbrt = GradientBoostingClassifier(random_state=0, max_depth=1)
gbrt.fit(X_train, y_train)

print("E& ME H&T: {:.3f}" . format(gbrt.score(X_train, y_train)))
print("HIAE HME H&T: {: . 3f}" format(gbrt.score(X_test, y_test)))

g
>
im
EI
im
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@
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Eg|9| g& E(learning_rate) =H

« 0.1->001 2 &H
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In [10]:

gbrt = GradientBoostingClassifier(random_state=0, learning_rate=0.01)
gbrt.fit(X_train, y_train)

print("&& NE H&st&: {:.3f}" format(gbrt.score(X_train, y_train)))
print("HAE ME HET=: {:.3f}". format(gbrt.score(X_test, y_test)))

53 NE AHstT: 0.988
HAE NE E&%: 0.965

(2= 1) Ir_rateS OteiQt 20| HE =, RHS BHHA|7{ 2X},

 [0.01, 0.05, 0.07, 0.09, 0.001, 0.005, 0.007]

In [11]:

## LA DE

cHMds
e {E R0 HAE NE Eae & 713 £2 Z21HE Y3717
In [12]:

# model : 2E

# n_features : feature(B =2 JH==)

# feature_names : S4&2| 0|8

def plot_feature_important_up(model, n_features, feature_names):
imp = model .feature_importances_ # featurel =%
plt.barh(range(n_features) , imp, align='center') # ZJE o
plt.yticks(np.arange(n_features), feature_names) #y=2 =
plt.xlabel("feature importance") # x= dl0I= (M= )
plt.ylabel ("feature") V=N
plt.ylim(-1, n_features) #y=s2 89 XA

t2 oty Jdel=)

(7
=9 gt
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In [13]:

gbrt = GradientBoostingClassifier(random_state=0, max_depth=1)
gbrt.fit(X_train, y_train)

feature_num = X_train.shape[1]
feature_names = cancer . feature_names

plot_feature_important_up(gbrt, feature_num, feature_names)
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In [14]:

gbrt = GradientBoostingClassifier(random_state=0, learning_rate=0.01)
gbrt.fit(X_train, y_train)

plot_feature_important_up(gbrt, feature_num, feature_names)
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. DYCIYIE RATR AR SH2 AT 24
. H%3 SR HO|EUN B O oPYEel Y mAAES M K ELCt

= O -
. THH
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» feature®| scale(H %, 2H)2 ZHSHA| LOtE O|ZEIE40| HEZZX QI
« feature o A Y S ZHSHK| YUOLE =ICH

O 7H % =~

« O|MER[Q @XIE EHSt= &k =F : learning_rate
» learning_rateE FFH =>> H|Xot SR 0| BEZ UHE7| 2[s O H2 E2|E F7tdl{0f oiCt.
n_estimator?t 2% £ L.
n_estimator?} 2™ J2JC|QIE HAEI2 aHsto| 754 0| Y.
. EZ|9 EXEE YF = max_depth (£= max_leaf_nodes)
« B8 2AE DHO|M max_depthE OfREH HAHSIH E2|Q| 0|7t 5ECH ZO{X|X| Y& SO}

n_estimators& & O| = 0| learning_rate

mjn

Jax
rir
in

M1 -A

REF

» The Elements of Statistical Learning : http://statweb.stanford.edu/~tibs/ElemStatLearn
(http://statweb.stanford.edu/~tibs/ElemStatLearn)

History

« 2020/12 YH|O|E v11
» Machine Learning with sklearn @ DJ,Lim

In [ ]:
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