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In [2]:

import mglearn

In [3]:

from sklearn.datasets import load_boston

from sklearn.model_selection import train_test_split

from sklearn.preprocessing import MinMaxScaler, PolynomialFeatures
from sklearn.linear_model import Ridge # X Xl3l+

import pandas as pd
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ol=
o= 4%

In [4]: M

# 2

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)
matplotlib.rcParams['axes.unicode_minus'] = False

%matplot!lib inline

2t 2E AT ET

In [5]: M

#H# OIOIE A =H|

boston = load_boston() # CIOIE Al 224 27|
print(type(boston.target), type(boston.data))
print(boston.target.shape, boston.data.shape)

df_boston = pd.DataFrame(boston.data,columns=boston.feature_names)
df_boston[ 'target'] = pd.Series(boston.target)
df_boston.head()

<class 'numpy.ndarray'> <class 'numpy.ndarray'>
(506,) (506, 13)

Out [5]:
CRIM ZN INDUS CHAS NOX RM AGE DIS RAD TAX PTRATIO B LS
0 0.00632 18.0 2.31 0.0 0.538 6.575 65.2 4.0900 1.0 296.0 15.3 396.90 ‘
1 0.02731 0.0 7.07 0.0 0469 6.421 789 49671 20 2420 17.8 396.90 [
2 0.02729 0.0 7.07 0.0 0469 7185 ©61.1 4.9671 20 2420 17.8 392.83 ‘
3 0.03237 0.0 2.18 0.0 0.458 6.998 458 6.0622 3.0 222.0 18.7 394.63
4 0.06905 0.0 2.18 0.0 0458 7.147 54.2 6.0622 3.0 2220 18.7 396.90 [
In [6]: M

df_boston.loc[:, 'CRIM':'LSTAT'].shape

Out[6]:
(506, 13)
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In [7]: M
X = df_boston.loc[:, 'CRIM':'LSTAT"] # 2= HOolH

y = boston.target

print("&A73, 22 & Mol Al ¢ ", X.shape, y.shape)

dnsh = & ool A - (506, 13) (506, )

In [8]: M

normalize_X = MinMaxScaler().fit_transform(X) # &2 GIOI&H &HASt
ex_X = PolynomialFeatures(degree=2, include_bias=False).fit_transform(normalize_X) # GIOIEl featur

print("&ARst, F=IF 4 " ex_X.shape, y.shape)

i

s, FOt 84 0 (506, 104) (5086, )

In [9]: M

from sklearn.linear_model import LinearRegression

Ut MY 3|7 2US 0|83 & U B
In [10]: M

X_train, X_test, y_train, y_test = train_test_split(ex_X, y, random_state=42)
Ir = LinearRegression().fit(X_train, y_train)

print("2& OOl ME &%= @ {:.2f}" . format(Ir.score(X_train, y_train)))
print("HIAE HOIE ME &4 @ {:.2f}" . format(Ir.score(X_test, y_test)))

2¢ UOole ME &= : 0.94
HIAE OO ME &= : 0.78

2 X|(Ridge) 2| H& : alpha =1

In [11]: M

# from sklearn.linear_model import Ridge

ridge = Ridge().fit(X_train, y_train)

print(ridge)

print("&& HNE &£ @ {:.2f}".format(ridge.score(X_train, y_train)))
print("HAE ME ?é.*# {:.2f}" . format(ridge.score(X_test, y_test)))

Ridge()
52 ME &4 :0.87

HAE ME &= @ 0.81

Jlot

1ol Zi 7}

. ME3|HE DHHY, Ridge= 7H 2 2AsH THE T 0| HojFct.
+ alphaZ 08310 SN EQ| M5 | DUS POt EHast Al 4 YK K| 7Hs. (723 alpha=1.0)
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« alphal| A+=E =O0|H we| A& 00 7HZ A DHECH Al==7F 00| Z7p7HH K| LEtstof =20| ElCH(2H
M E ‘d&50| LttHE)
o alphal| A+=E £0|™ O7tZ Z2|H A LinearRegression 22 &1t A 712 &

2l X|(Ridge) 2|7 X & : alpha=10

In [12]: M

ridge10 = Ridge(alpha=10).fit(X_train, y_train)

print(ridge10)

print("&& HNE &£ @ {:.2f}" . format(ridge10.score(X_train, y_train)))
print("HIAE ME &2 : {:.2f}".format(ridgel10.score(X_test, y_test)))

Ridge(alpha=10)
=2d NME &% : 0.77
HAE HME &= :0.73

2l X|(Ridge) | M & : alpha = 0.1

In [13]: M

ridge01 = Ridge(alpha=0.1).fit(X_train, y_train)

print(ridge01)

print("2& ME &4 : {:.2f}". format(ridge01.score(X_train, y_train)))
print("HIAE ME &2 : {:.2f}".format(ridge01.score(X_test, y_test)))

Ridge(alpha=0.1)

¢ ME 8= : 0.92
HAE NE &H== :0.82

In [14]: M

ridge001 = Ridge(alpha=0.01).fit(X_train, y_train)

21 X] 3|7 (Ridge)-alpha

A. 2 OlMlE alphag 10, 0.1, 0.0122 0IE
B. alpha= Z2€= Z0tLE 20l RMEX &S,
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In [15]: M
ridge_p = [10, 5, 1, 0.1, 0.01]

for i in ridge_p:
ridge = Ridge(alpha=i).fit(X_train, y_train)

print("alpha : {}".format(i))
print("&& oo ME &2 @ {:.2f}". format(ridge.score(X_train, y_train)))
print("HIAE OOl ME &% @ {:.2f}" . format(ridge.score(X_test, y_test)))

alpha : 10

=d U0oleH NE &= : 0.77
HAE OOl ME &= : 0.73
alpha : 5

=d HOole ME &= : 0.80
HAE OOIEH HME &=+ : 0.76
alpha : 1

=d 0olel ME &=+ : 0.87
HAE OOIH ME &= : 0.81
alpha : 0.1

=d JOole HME &= : 0.92
HAE OOIEH ME &=+ : 0.82
alpha : 0.01

=d OO0l HME &=+ : 0.9
HAE OOl ME &=+ : 0.81

In [16]: M

display(Image(filename="img/ridge01.png"))
_ 1l ¢vo 2
J(8) = MSE(9) + a5 X5, 6,

In [17]: M
import matplotlib.pyplot as plt

%matplot!lib inline

In [18]: M

Ir = LinearRegression().fit(X_train, y_train)
ridge01 = Ridge(alpha=0.1).fit(X_train, y_train)
ridge001 = Ridge(alpha=0.01).fit(X_train, y_train)
ridge0001 = Ridge(alpha=0.001).fit(X_train, y_train)
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In [19]:

fig = plt.figure(figsize=(12,12))

plt.subplot(2, 2, 1)
plt.hlines(0,0, len(lr.coef_))

plt.plot(Ir.coef_, 's', label="LinearRegression")
plt.title('LinearRegression')

plt.subplot(2, 2, 2)

plt.hlines(0,0, len(ridge0001.coef_))
plt.plot(ridge0001.coef_, 's', label="Ridge alpha=0.0001")
plt.title('Ridge alpha=0.0001")

plt.subplot(2, 2, 3)

plt.hlines(0,0, len(ridge001.coef_))
plt.plot(ridge001.coef_, 's', label="Ridge alpha=0.001")
plt.title('Ridge alpha=0.001")

plt.subplot(2, 2, 4)

plt.hlines(0,0, len(ridge01.coef_))
plt.plot(ridge01.coef_, 's', label="Ridge alpha=0.01")
plt.title('Ridge alpha=0.01")

Qut[19]:

Text (0.5, 1.0, 'Ridge alpha=0.01")
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In [20]:
fig = plt.figure(figsize=(10,27))
#ax1 = fig.add_subplot(5, 1, 1)
#ax2 = fig.add_subplot(5, 1, 2)
#ax3 = fig.add_subplot(5, 1, 3)
#ax4 = fig.add_subplot(5, 1, 4)
#ax5 = fig.add_subplot(5, 1, 5)
plt.subplot(5, 1, 1)
plt.hlines(0,0, len(ridge001.coef_))
plt.plot(ridge001.coef_, 's', label="Ridge alpha=0.01")
plt.title('Ridge alpha=0.01")
plt.subplot(5, 1, 2)

plt.
plt.
plt.

plt.
plt.
plt.
plt.

plt.
plt.
plt.
plt.

plt.
plt.
plt.
plt.
plt.
plt.
plt.

plt.

plot(ridge01.coef_, 's', label="Ridge alpha=0.1")

hlines(0,0, len(ridge01.coef_))
title('Ridge alpha=0.1")
subplot(5, 1, 3)

hlines(0,0, len(ridge.coef_))
plot(ridge.coef_, '~', label="Ridge alpha=1")
title('Ridge alpha=1")

subplot(5, 1, 4)
hlines(0,0, len(ridge10.coef_))

plot(ridgel10.coef_, 'v', label="Ridge alpha=10")
title('Ridge alpha=10")

subplot(5, 1, 5)

hlines(0,0, len(ridge001.coef_))
plot(ridge001.coef_, 'r™', label="Ridge alpha=0.01")
plot(ridge01.coef_, 'go', label="Ridge alpha=0.1")
plot(ridge.coef_, 'yv', label="Ridge alpha=1")
plot(ridge10.coef_, 'bs', label="Ridge alpha=10")
title('Ridge alpha=0.01, 0.1, 1, 10")

xlabel ("H#= =22")

plt.ylabel ("H=Z= 3AJ|")
plt.legend(ncol=2, loc=(0,0.85))
plt.show()
Ridge alpha=0.01
&0 1 [
[
-d-D -
u - ] ]
. o u s = = " m
. u [ " =
n [ Ix " ] ]
u g = = L o =
. T [ ] ~ u n Eg -
.20 - L “u " " a2 m =
]
m 'L
40 - m
0 M 0 &0 ® 100

localhost:8888/notebooks/Documents/Github/MachineLearning_Basic_Class/ch02_01_03_ridge_lasso.ipynb#

8/15



2021.7.14. ch02_01_03_ridge_lasso - Jupyter Notebook
Ridge alpha=0.1
]
[ ]
]
2} -
- |
10 g . -
[ ]
) - oy gu" =g = m_ = sl
[ [ - [ n® = g
o | T | n - ] Ny []
1 T I T | Ll'.—'_
5 mnm LI, " = o’ m =
o LY n il E EE
]
| - m E R ]
-0 [ ] ] l.
.. | | n
]
[ ]
20 - a
T T T T T T
i m 40 & v 100
Ridge alpha=1
i 1 A
A
‘H} -
' " & A '
ey ' '
0 - Ak & i & i
A
Iy N i A“ A, .
A A A% a4 4 4 A at
o] i A T At T T
I
™ dy & A
A Fy A
i i ak
L A A ‘ A . b " N
20 - A 4 4 2 A 4
I A I
4 A
40 4
T T T T T T
a 20 A a0 B 100
Ridge alpha=10
£ v
61 v
v
4 -
2_
v ¥ % ¥ ¥
v
L L v v
of X v TN TN Y v VY w,
v v " v v ", v v ".'- v v v
¥y yv0?¥ 'ﬂ'ﬂ' v v v v’ v
v 1" “y v v w
-2 1 v " Y Yy Y yvwy
v v v
41 v
1 1 1 1 1 1
i m 40 & o) 100
Ridge alpha=0.01, 0.1, 1, 10
& 4
A Ridge alpha=0.01 ¥  Ridge alpha=1
@® Ridge alpha=01 B FRidge alpha=10
‘H} -
= K X :
m " u
;A L u x u K
) |
it £ X u
*_ @ n * L
i * L o s
e ._‘5_ ¢ ox .ull® !_iJ._-!_lL -t ’-! B, el sd

localhost:8888/notebooks/Documents/Github/MachineLearning_Basic_Class/ch02_01_03_ridge_lasso.ipynb#

9/15



2021.7.14.

ch02_01_03_ridge_lasso - Jupyter Notebook
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In [21]:

mglearn.plots.plot_ridge_n_samples()
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training LinearRegressicn
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In [22]:

display(Image(filename="img/|inear_model02_lasso.png'))

J(0) = MSE(9) + a X7

In [23]:

from sklearn.linear_model import Lasso
import numpy as np

In [24]:

lasso = Lasso().fit(X_train, y_train)

print("sf&52 HOIE ME &%= : {:.2f}".format(lasso.score(X_train,
print("HIAE HOIE HME &% : {:.2f}".format(lasso.score(X_test,

M

sSt5& Oold ME &
HAE OOIEH ME 8

1 4

2 0.27
:0.26

o 7|2 2t 3|7 2| scorel| ™7t O 2 L.

—_

In [25]
# E4&(feature)dt 001 OtYl 249 JH=2
print("At2st S49 %= {:.2f}".format(np.sum(lasso.coef_

ot229| alphas 850 &m{ & 7|

=1 10; |

=0)))

y_train))
y_test))

In [26]:

lasso00001 = Lasso(alpha=0.0001, max_iter=100000).fit(X_train, y_train)
print("sf&52 HOIE ME &2 " lasso00001.score(X_train,
print("HAE OOIEl ME &%= : ", lasso00001.score(X_test,
print("AF2st S48 £ ", np.sum(lasso00001.coef_ = 0))

StE5 & 0l ME &= : 0.9435815252488565

HAE OOIE ME &% @ 0.8080525356174253

A28t E49] 4 1 05
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In [27]: M
lasso001 = Lasso(alpha=0.01, max_iter=100000).fit(X_train, y_train)

print("st&2 HOIEl MIE &2 ", lasso001.score(X_train, y_train))

print("BIAE OIOIE ME &< @ " lasso001.score(X_test, y_test))

print("At=2st E49 £ ", np.sum(lasso001.coef_ != 0))

StE5E OI0Ie ME &= : 0.8864717420585476

HAE OOIE ME &= : 0.8036004116583615

MES EH9 £ ¢ 34

In [28]: M
lasso01 = Lasso(alpha=0.1, max_iter=100000).fit(X_train, y_train)

print("sf&52 HOIEl MIE &4 ", lasso01.score(X_train, y_train))

print("HIAE HIOIE ME &4 : ", lasso01.score(X_test, y_test))

print("At2st S49 £ " np.sum(lasso01.coef_ = 0))

StE5E OI0Ie ME &= : 0.7471467575228325

HAE OOIE ME &= : 0.6986891802234085

AMEsH EMOl & 1 12

In [29]: M
lasso10 = Lasso(alpha=10, max_iter=100000).fit(X_train, y_train)

print("sf&5E HOIEl MIE &4 ", lassol0.score(X_train, y_train))

print("BIAE OIOIE ME &4 @ " lassol0.score(X_test, y_test))

print("AtEs E42 4 ", np.sum(lasso10.coef_ = 0))

S5 2 U0l NME &=+ @ 0.0

HAE OOl ME &= : -0.03189647654769301

A8 EH9 4 0

4514

Lasso9| alphaE 0.0001, 0.001, 0.01, 0.1, 1, 100 Ciiot ot&-8 O|O|EHQt HIAEE H|O|H Mo| Z™A 9| 4t
2Ol B A}, Zb2to| ROl Hx=Tt THIM I =X]?
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In [30]: M
alpha_p = [0.0001, 0.001, 0.01, 0.1, 1, 10]

for p in alpha_p:
lasso = Lasso(alpha=p).fit(X_train, y_train)
tr_score = lasso.score(X_train, y_train)
test_score = lasso.score(X_test, y_test)
print("alpha : {} && : {}, HIAE : {}" format(p,tr_score, test_score))
print("s =8t feature JH== : ", np.sum(lasso.coef_ !=0))

alpha : 0.0001 && : 0.9374330725382051, HIAE : 0.7764741268470517
St feature Ji== : 102

alpha : 0.001 & : 0.9296864690381805, HIAE : 0.8141500652221183
S 58t feature M= @ 76

alpha : 0.01 && : 0.8865033777946089, HIAE : 0.80359225764207

2 &8t feature M= @ 34

alpha : 0.1 && : 0.7471467575228325, HIAE : 0.6986891802234085
S &%t feature M= : 12

alpha : 1 && : 0.26783778369518485, HIAE : 0.2599232118344591

S &8 feature M= : 3

alpha : 10 && : 0.0, HIAE : -0.03189647654769301

S a8t feature M= 0

C:WUsersttototfanacondadtt| ibs i te—packagestisk | earntt| inear _mode I#_coordinate_descent .p
y:529: ConvergenceWarning: Objective did not converge. You might want to increase th
e number of iterations. Duality gap: 1061.5581359471444, tolerance: 3.36103762532981
5

model = cd_fast.enet_coordinate_descent (
C:WUsersttotoWanaconda3i! ibis i te—packagestisk learni¥| inear_mode |W_coordinate_descent.p
y:529: ConvergenceWarning: Objective did not converge. You might want to increase th
e number of iterations. Duality gap: 864.3796550250048, tolerance: 3.361037625329815

mode| = cd_fast.enet_coordinate_descent (
C:#WUsersitototfanacondadi| ibisi te—packagestisk | earnit| inear _mode I#_coordinate_descent .p
y:529: ConvergenceWarning: Objective did not converge. You might want to increase th
e number of iterations. Duality gap: 6.848133364149362, tolerance: 3.361037625329815

model = cd_fast.enet_coordinate_descent (
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In [31]:

lasso = Lasso(alpha=1).fit(X_train, y_train)

plt.
plt.
plt.
plt.
plt.

plt.
plt.
plt.
plt.
plt.

figure(figsize=(10,6))
plot(1asso00001.coef_, "r™",

label="Lasso alpha=0.0001")

plot(lasso001.coef_, 'go', label="lLasso alpha=0.01")
plot(lasso01.coef_, 'yv', label="Lasso alpha=0.1")
plot(lasso10.coef_, "bs", label="lLasso alpha=10")

xlabel ("H %= ==")

ylabel ("HZ= AJ[")
ylim(=25, 25)

legend(ncol=2, loc=(0,1.05))
show()

A Lasso alpha=0.0001
® Lasso alpha=0.01

Lasso alpha=0.1
B Llasso alpha=10
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REF

» Ridge2l Lasso : http:/statweb.stanford.edu/~tibs/sta305files/Rudyregularization. pdf
(http://statweb.stanford.edu/~tibs/sta305files/Rudyregularization.pdf)
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