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import os, warnings
20 AKX 2AlctALE =2 W (ignore), CHAIE2 0l Hl (default)
# warnings.filterwarnings(action='default")
warnings. filterwarnings(action="ignore')

# st3

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)

matplot!lib.rcParams['axes.unicode_minus'] = False

02 2t0[E 22| 222 7|

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import mglearn

03 G|O|Ef A =H| 8l 23 0= 2t A|Zf=t

X, y = mglearn.datasets.make_wave(n_samples=100)
line = np. linspace(-3,3, 1000, endpoint=False).reshape(-1,1)

print(X.shape)
print(y.shape)

(100, 1)
(100,)

04 U= Z2 OIMEFEL ZEZ ofg & 0f
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from sklearn.linear_model import LinearRegression

from sklearn.tree import DecisionTreeRegressor

(SIE=2 aQ Sk
#ogs Mo Q sy

linear = LinearRegression().fit(X, y)
decision = DecisionTreeRegressor(min_samples_split=3).fit(X, vy)
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# AHOZ -3~3K29 22 HOIEHZ 20 A 2HERZ 2 W=
plt.plot(line, decision.predict(line), 'r=", label="2JAIZHEZ 0=")

# 3822 -3~30A2 ¢S HOHZ €0 3A 22 W=

plt.plot(line, linear.predict(line), '——', label="&&3? H=")
# LS t=SAG dolH ®AC
plt.plot(X[:, 0], vy, '0")

= =
plt.xlabel("2a& =)

plt.ylabel ("2&2o Z =)
plt.legend(loc="best")

<matplotlib.legend.Legend at 0x183e57dbee0>

— oAEEEA 0F
21 === dEH 0qH

Do) dn E
L=

w
-
=)
=
[
s -

o ALY HIOE{Of OrF Z 3o My RE BHE = S -7 Z 8 (bining)
o T MELYE XIE = wE UL R Bt R A HE

- O
stof, el gl
e k= : KBinsDiscretizer 0| &

bins = np. linspace(-3,3,11)
print("=222t: {}". format(bins))
22t [-3. -2.4 -1.8 -1.2 -0.6 O. 0.6 1.2 1.8 2.4 3. ]

L
Tt L7
from sklearn.preprocessing import KBinsDiscretizer

kb = KBinsDiscretizer(n_bins=10, strategy="uniform")
kKb. fit(X)
print("bin edges : #n", kb.bin_edges_ )

bin edges :

[array([-2.9668673 , -2.37804841, -1.78922951, -1.20041062, -0.61159173,

-0.02277284, 0.56604605, 1.15486494, 1.74368384, 2.33250273,
2.92132162])]

o M| TZ7H2 -2.9668673~-2.37804741 Z.E CO|E| ZQIES EHeCt
o SHIF| FP7H2 -2.37804741~-1.789229517tX| 2 & G|O|E ZQIEE =3

Z7219| HIO[H & k0| OiE A7 L,
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X_binned = kb. transform(X)
X_binned

<100x10 sparse matrix of type '<class 'numpy.float64'>'
with 100 stored elements in Compressed Sparse Row format>

print(X[:10]) # 1024 CIOI&
X_binned[0:10]. toarray()
[[-0.75275929]
[ 2.70428584]
[ 1.39196365]
[ 0.59195091]
[-2.06388816]
[-2.06403288]
[-2.65149833]
[ 2.19705687]
[ 0.60669007]
[ 1.24843547]]
array([[0., 0., 0., 1., 0., 0., 0., 0., 0., 0.1,
(0., 0., 0., 0.,0.,0.,0.,0.,0., 1.1,
(0., 0., 0., 0.,0.,0.,0.,1.,0.,0.],
(0., 0., 0., 0.,0.,0.,1.,0.,0.,0.],
(0., 1., 0., 0., 0., 0., 0., 0.,0.,0.],
(0., 1., 0., 0., 0., 0., 0., 0.,0.,0.],
[1., 0., 0., 0.,0.,0.,0.,0.,0.,0.],
(0., 0., 0.,0.,0.,0.,0.,0., 1., 0.1,
(0., 0., 0.,0.,0.,0.,1.,0.,0.,0.],
(0., 0., 0.,0.,0.,0.,0.,1.,0.,0.1D
* encode='onehot-dense'2 X| &5t &-St-QIA Y= X HfE Q=7

kb = KBinsDiscretizer(n_bins=10, strategy="uniform", encode='onehot-dense') # {'oneho
Kb. fit(X)

X_binned = kb.transform(X)

X_binned[0:10]

array([[0., 0., 0., 1., 0., 0., 0., 0., 0., 0.],
(0., 0., 0.,0.,0.,0.,0.,0.,0., 1.1,
(0., 0., 0.,0.,0.,0.,0., 1., 0.,0.],
(0., 0., 0.,0.,0.,0.,1.,0.,0.,0.],
(0., 1., 0., 0., 0., 0.,0.,0.,0.,0.],
(0., 1., 0., 0., 0., 0.,0.,0.,0.,0.],
(1., 0.,0.,0.,0.,0.,0.,0.,0.,0.],
(0., 0., 0., 0.,0.,0.,0.,0., 1., 0.],
(0., 0., 0., 0.,0.,0.,1.,0.,0.,0.],
[0., 0., 0.,0.,0.,0.,0.,1.,0.,0.1]
print(X[:10]) # 1021 OGOl &
X_binned[:10]
[[-0.75275929]
[ 2.70428584]
[ 1.39196365]
[ 0.59195091]
[-2.06388816]
[-2.06403288]
[-2.65149833]
[ 2.19705687]
[ 0.60669007]
[ 1.24843547]]
array([[0., 0., 0., 1., 0., 0., 0., 0., 0., 0.]
[0., 0., 0., 0.,0.,0.,0.,0.,0., 1.]
0., 0., 0.,0.,0.,0.,0., 1.,0.,0.]
0., 0., 0.,0.,0.,0.,1.,0., 0., 0.]
0., 1., 0., 0.,0.,0.,0.,0.,0.,0.]
[0., 1., 0., 0.,0.,0.,0.,0.,0.,0.]
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print(X.shape, X_binned.shape)
(100, 1) (100, 10)

line = np.linspace(-3,3, 1000, endpoint=False).reshape(-1,1)
line[0:10]

array([[-

[-3 ]
[-2 ]
[-2 ]
[-2 ]
[-2 ],
[-2.97 ],
[-2 ]
[-2 ]
[-2 ]
[-2 ]

from sklearn.tree import DecisionTreeRegressor

line(-3~3)2| A== TUZLE HEJ0] A3t

reg = LinearRegression().fit(X_binned, y)

reg = DecisionTreeRegressor(min_samples_split=3).fit(X_binned, y)
line_binned = kb.transform(line)

reg = LinearRegression().fit(X_binned, y)
plt.plot(line, reg.predict(line_binned), 'ro', label="22t && 3 ") # &

reg = DecisionTreeRegressor (min_samples_split=3).fit(X_binned, vy)
plt.plot(line, reg.predict(line_binned), 'og——', label="322t Z2& E2|") # &

] . o', c="k")

ga)

plt.plot(X[:,

plt.ylabel( §
plt. xlabel(”Ej—q SE4")
plt. legend(loc="best")

<matplotlib.legend.Legend at 0x183e9ab4bb0>
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06 22 SHS Joio| M BY B
e 542 SEO LIEHLf= st o= /Z
(polynomial) 2 F7t5t= ZA.
e E82 500 MY 2|4 22 B
print(X.shape)
print(X_binned. shape)
(100, 1)
(100, 10)
np.min(line), np.max(line), line.shape
(-3.0, 2.9939999999999998, (1000, 1))
X.shape, X_binned.shape
((100, 1), (100, 10))
# 22 OOole2 F2tst= dolg &g
X_combined = np.hstack([X, X_binned])
print(X_combined. shape)
X_combined[0:3]
(100, 11)
array([[-0.75275929, 0 0. 0
0. , 0 0. 0
0. I,
[ 2.70428584, 0 0. 0
0. , 0 0. 0
1. 1,
[ 1.39196365, 0 0. 0.
0. , 0. 0. 1.
0. iy
ine.shape, line_binned.shape
((1000, 1), (1000, 10))
#57 mg
reg = LinearRegression().fit(X_combined, vy)
# line_binned = kb.transform(line)
line_combined = np.hstack([line, line_binned])

0x

plt.plot(line, reg.predict(line_combined), label="&2 £
plt.ylabel ("3l =&")

plt.xlabel ("gl 2 féﬁ")
plt.plot(X[:, 0], y, 'o", c="k")
plt. Iegend(loc— best )

<matplotlib.legend.Legend at 0x183e9c45c10>
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X_product = np.hstack([X_binned, X = X_binned])
print(X_product.shape)

# 37 24
reg = LinearRegression().fit(X_product, y)

# line_binned = kb.transform(line)
line_product = np.hstack([line_binned, line * line_binned])

print(line.shape)

print(line_binned.shape)

plt.plot(line, reg.predict(line_product), label="&&2 E4 =& && 3 H")
plt.ylabel ("3l &=")

plt.xlabel ("2 E4")

plt.legend(loc=" best )

plt.plot(X[:, 0], y, 'o', c='k")

(100, 20)

(1000, )

(1000, 10)

[<matplotlib.lines.Line2D at 0x183e9d01250>]
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