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T—9 AR DREX

[ ]: import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
$matplotlib inline
import seaborn as sns
from sklearn.preprocessing import StandardScaler
from sklearn.preprocessing import PolynomialFeatures
from sklearn.linear model import LinearRegression
from sklearn.linear model import Ridge
from sklearn.pipeline import make pipeline
from sklearn.model selection import train test split
from sklearn.model selection import cross_val_ score
from sklearn.model selection import StratifiedKFold
from sklearn.model selection import GridSearchCVv
from sklearn.model selection import learning curve
from sklearn.model selection import validation curve
from sklearn.metrics import mean squared error

F—9t v N DESE

BUFTl&. UCI Machine Learning Repositorylc ABENTWE T Y DRET—5 v b %
RWT, 714V DBIEEZREBRICEDKHHENS VA VYORBZTAT I EEZEAR
ED

T Y NIRRT VDT y hEBTA VDT =5y hDEENXTH. UT
TRETA DT —5ty hEERALEY,

BIAVDT—FRUTOMEREDORFHEN SN ET,

1 - fixed acidity

2 - volatile acidity

e 3 - citric acid

e 4 - residual sugar

e 5 - chlorides

e 6 - free sulfur dioxide
e 7 - total sulfur dioxide
e 8- density

e 9-pH

¢ 10 - sulphates

e 11 - alcohol

Fleo B4 VIIEODS10DFEXAT7NHEITVWET, 1MEBEEOFHEZTICT1I VD
MBAA7%20RIBZIETIAVOREEFRAT I EEAEZETT,
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https://archive.ics.uci.edu/ml/datasets/wine+quality

In

In

In

In

In

In

In

In

T—5 DEE

FI. TV Y N EFRHARLAHET, TITET—F Y bDesvZ 71 )L% pandas DT —
YI7L—LEUTHRMAHFET,

wine = pd.read csv('winequality-red.csv", sep=";")

HARAAET =5 'Y hDT =5 7L —LDOBEREERZ L THET, 159907 —F Z 1T, 11
DRMEECI1DORERAT7ZINETET—FT7L—LEBO>TVWET, REBEIEFEENLTV
BWKSTY,

wine.info()

Tty RDRRULTHET, FPFHELREA AT FBETRI N TWBZ &AM
£,

wine.head()
%ﬁ'fﬂi AA EXJ?@E %n-l-%ﬁm L/Taii_a_o

wine.describe()

pandas D7 —% 7 L —L DAL ZFE > TRIHFHES LEOHZ AR L THE
ED

ETNETNORHEEREDLSBAMICBE>TVBETL £ 5D e, ANEHHEOL
MIBEFHETL & 5D (AT TRANEBOWBEZTOTICEDSZIEELERT) o

wine.hist(bins=50, figsize=(20,20));
RBEAOAT7EDT—IBEBHABDELLDT—YDREIFSFLIF6EBR>TVETD,
wine[ 'quality'].value counts()

pandas DT —% 7L —LD corr XV v RZAWT, FEERSLUREHELRERD
POHEBESFELTHET, BEWVWCHEENH2/HHE. MEXI 7 LEBENH 2HHEF
HBTUL&LEDD

wine.corr (method='pearson')

plt.figure(figsize=(7,5))
sns.heatmap(wine.corr (method="'pearson'), cmap='Blues');
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In

In

In

B X O 7 'quiality' & FF#E 'alcohol ([T I FER IR P HRIEDHEENH 2 2 Eh MDD £I,

corr=wine.corr (method='pearson')
corr["quality"].sort values(ascending=False)

wine.plot(kind="scatter", x="alcohol", y="quality",
alpha=0.05, figsize=(7,5));

ETFILOEE

TRz ElE

K& alcohol' NS RMBRAATF ZFRI 2 ETINEFEITHIEEEZTT, UT TR 77—
Ty bD70%ZEETIFBDIRT —5. 30%ZETLFHEDT AT —FICAEIL.
BEZRELC U LTHREERICLZETILOZEZTo>TVWEY, 2BULETILETR

hF=FICERLTFAZITV. FHEZRRELCIDETILOBEZFHEL TVET,

X=wine[ ['alcohol']].values
y=wine[[ 'quality']].values

# FET—5E TN T8I E]

X train, X test, y train, y test = train test split(X, y,
test_size=0.3,
random_ state=1,
stratify=y,
shuffle=True)

# 1EEL

sc = StandardScaler()

sc.fit(X train)

X train = sc.transform(X train)
X test = sc.transform(X test)

# IRIEL]E
lr = LinearRegression()
lr=1r.fit(X_train, y train)

# TH
mse=mean_squared error(y_test,lr.predict(X test))
print (mse)
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RIC, INTORFHEHISRBERIATZFRAITZETINZZE I EZ2EZFTT. FlREIF
FREEBUTY, FEEZINTAHAWSIETTAN T —FDRERB/NESLLBL>TVET,

[ 1:  X=wine[ ['fixed acidity', 'volatile acidity', 'citric acid',
'residual sugar', 'chlorides', 'free sulfur dioxide',
"total sulfur dioxide', 'density', 'pH', 'sulphates',
"alcohol']].values
# X=wine.drop('"quality", axis=1).values
y=wine[[ 'quality']].values

# ET—5ETINT =8 ICHE]

X train, X test, y train, y test = train test split(X, y,
test size=0.3,
random_ state=1,
stratify=y,
shuffle=True)

# 1REE

sc = StandardScaler()

sc.fit(X train)

X train = sc.transform(X train)
X _test = sc.transform(X_test)

# WIEL]F
lr = LinearRegression()
lr=1r.fit(X_train, y train)

# TR

mse=mean_squared error(y_test,lr.predict(X test))
print (mse)

LinerRegression()# 73 =7 k Dcoef BHETEF I NIFHHEDEH ((RE) ZHANZ &
NTEFXYT, EOBHMENTAICEMNTHDEEZETULLID,

[ 1: pd.DataFrame(lr.coef , index=['weight'],
columns=wine.drop("quality", axis=1).columns.values)
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FE R

SBICAND T — I ERLICEL U LBOIET— 5 DRELFANT -5 DBEEITO
£S5 ECEBERE LTTOY hUTHET, F—IEEPTETA RN T —F OBREFBRALIC
HALTOWEETA, BT — 5 EDBEECPPEAB B EP DM ET,

BT D O— R Tld make_pipeline TIEE(LDUIBEBRFEERETILEXREHTVET,

learning curve [§ train sizes I TIRESINcADT — 5 ZFA LU TREREE
(cv 51 TloldZIEE) ICXDETILOFHEZITV. FIRT —F SAREET — 5 O FAIEE
( scoring 5|8 TCHEEZEE) Z2ZNEFNRULEXT,

[ 1: X=wine.drop('"quality", axis=1).values
y=wine[[ 'quality']].values

# 12 ERELIBETILD/N17 FZ1 >

pipe=make pipeline(StandardScaler(), LinearRegression())

# FEHIIR
training sizes, train scores, valid scores = \
learning curve(pipe, X, y,cv=10,
scoring="neg mean squared error",
train sizes=np.linspace(0.1, 1.0, 10))
plt.figure(figsize=(7,5))
plt.xlabel('# of instances')
plt.ylabel('MSE")
plt.plot(training sizes, -train scores.mean(axis=1l),
label="training")
plt.plot(training sizes, -valid scores.mean(axis=1),
label="validation")
plt.legend();
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In

£5)LEIR & S

ZIAN

EFINEERICUBEOETILEBIRETMCOWTEZE T, UT TR, ZERICED AL
DRHHEEZEBYUETILEEMHICLTVWET, ZEXOREZEPL T EIIET—5 DREE
AU TWEXEIIRIET —F DREFSROZEXTRRICEML., BEEINEI->TWVS
ZENDLMDET,

validation curve (& param name 5|#TIEESINI/\M/\—/XZX =% (ZZTIE%
ERXDXRE) ICDWT param range 5| TEEULET EICRERIE ( cv 5% Tfold%#k
ZIEE) ICLDETILOFMZTV., BREREDIET —F ERFET —F D FRIBEE

( scoring 5|¥THEFEZEE) ZRULET,

X=wine.drop('"quality", axis=1).values
y=wine[[ 'quality']].values

# ZIRTVFHE EEENL EREEIFETIND/ A TZ1 >
pipe=make pipeline(PolynomialFeatures(), StandardScaler(),
LinearRegression())

# R
degree = [1, 2, 3]

# /T —2 3 iR
train scores, valid scores = \
validation curve(pipe, X, y,

param name='polynomialfeatures degree',
param range=degree,
scoring="neg mean squared_error", cv=10)

print(-train scores.mean(axis=1))

print(-valid scores.mean(axis=1))

plt.figure(figsize=(7,5))

plt.xlabel( 'degree')

plt.ylabel('MSE")

plt.plot(degree, -train_ scores.mean(axis=1l),
color='red', label='training')

plt.plot(degree, -valid scores.mean(axis=1),
color='blue', label='validation')

plt.legend();
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In

IERAIME

ZIEADREZIRIC U, BRAET —F OBRENRBCTIBIMUBZEENE 5 T & Z2HER
Fllco 22T EFAMEZAWCAZREZMZ S EE2EZEI, LUTTIE. L, /ILLAZIE
AMLICAWRFEEIRETILTHS Ridge (Vv IVEIR) ZHAWTWET, EAMLIEDREK
ZRELTBHE, BAET —YDERENFA L. BEFMIZSNTVWS I EDDOMND ET,
—7. EAMLIEOFREZRE< T DL, JliET —F OREFHRAICEMLTWS Z Ehbh
D%,

X=wine.drop("quality", axis=1l).values
y=wine[[ 'quality']].values

# 12 EZEAFHME (3K) &V v DEIBETIND/4 71>
pipe=make pipeline(PolynomialFeatures(degree=3),
StandardScaler(), Ridge())

# IERIEIE DRI
alpha = [0.001, 0.01, 0.1, 1, 10, 100, 1000]

# /U FT— 3 VR
train_scores, valid scores = \
validation curve(pipe, X, y,
'ridge alpha', alpha,
cv=10, scoring="neg mean squared error")
print(-train scores.mean(axis=1))
print(-valid scores.mean(axis=1))

plt.figure(figsize=(7,5))

plt.xlabel('log(alpha) ')

plt.ylabel('MSE")

plt.plot(np.logl0(alpha), -train scores.mean(axis=1l),
color='red', label='training')

plt.plot(np.logl0(alpha), -valid scores.mean(axis=l),
color='blue', label='validation')

plt.legend();
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In

BUTFE. 2IERXOREZ2RICUFOERLIEDFRE ERETY, EAMLEEOREZKRE<
FTRERIAT —FDRENBLUE TN, KEK LT EZ &, IIET—F DREBIRIT —
Y DIREDIENT B7 5 —T 17«7 (High Bias) DIREEICTRD £,

X=wine.drop('"quality", axis=1).values
y=wine[[ 'quality']].values

# R EZENFHE 2X) &V v PRIFETIND/N1T 1>
pipe=make pipeline(PolynomialFeatures(degree=2),
StandardScaler(), Ridge())

# IERITEIR DHREL
alpha = [0.001, 0.01, 0.1, 1, 10, 100, 1000]

# IV T—> 3 VR
train_scores, valid_scores = \
validation curve(pipe, X, y,
'ridge alpha', alpha,
cv=10, scoring="neg mean squared error")
print(-train scores.mean(axis=1))
print(-valid scores.mean(axis=1))

plt.figure(figsize=(7,5))

plt.xlabel('log(alpha) ')

plt.ylabel('MSE")

plt.plot(np.logl0(alpha), -train scores.mean(axis=1l),
color='red', label='training')

plt.plot(np.logl0(alpha), -valid scores.mean(axis=l),
color='blue', label='validation')

plt.legend();
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In

JYy RY—F

ETIVDINAIR=IRTA = THZLZERADREE FAMLEORBEOEAELEICDOVTR
ERIAICIHMAEZETV. ETILERBIRTZEEZEZZEFT, FUy RY—FlckB/\1/—/X
TA—FFEROER, FBICAW T —Y Y MZOWTIE, 2RDZIEX CIEALIEDHRE
Z100& U ETIDRERITIIREGWVBEELBDE Ulce TDNA/I—/NFX—FTE
TILOZEBZTV., REOZERROMEETMAIEEEARV T AN T —F CiHEZTE Y,

GridSearchcCvV (&, param grid 5| TIEESINL/N\AM/IN\—/INFA=FDEAEDLET L
ICREREE (cv 518 Tlold¥Z1EE) IC&LDETFILDFE ( scoring 5| TFHEIEIEZ 15
E) ZITWE T, UT TR IV Y RT—FILELB/N\A/N—IGA—FDiEAEDEEDE
TILDFRBEZE— MYy & ULTARELTWETD,

X=wine.drop("quality", axis=1l).values
y=wine[[ 'quality']].values

# Uy RY—FTD/TX—=F DN/
degree="param polynomialfeatures degree"
alpha='param ridge alpha'

# BEEEEZRAFHEEL Y v JEFETIND/NA TS 1>
pipe = make pipeline(PolynomialFeatures(), StandardScaler(), Ridge())

# NN/ FX =5 (ZIRA DRI E ERIEIRDFRE)
param grid = {'polynomialfeatures degree': [1, 2, 3],
'ridge alpha': [0.001, 0.01, 0.1, 1, 10, 100, 10001}

# Uy RY—F

grid = GridSearchCV(pipe, param grid=param grid,
scoring="neg mean squared_error",
cv=10, return train score=True)

grid.fit(X, vy)

print(grid.best params )

print(-grid.best score )

# BIEE1E
results = pd.DataFrame(grid.cv_results )
data = results[[degree, alpha, 'mean test score']].pivot( \

index=alpha,
columns=degree,
values='mean test score')
plt.figure(figsize=(7,5))
sns.heatmap(data, annot=True, fmt='.4f', cmap="Blues");
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INAIN—=IRFGA =5 DERFRIFUTDELSIC cross_val score ZAWTHITS I ENTER
ED

In [ ]: X=wine.drop('quality", axis=1l).values
y=wine[[ 'quality']].values

# I\A/N—/CSX =5 (ZIEADRKEE IEAIEIEDRE)
degree=[1,2,3]
alpha=[0.01, 0.1, 1, 10, 100]

for n in degree:
for r in alpha:
pipe = make pipeline(PolynomialFeatures(degree=n),
StandardScaler(), Ridge(alpha=r))

scores = cross_val score(pipe, X, y,
scoring='neg mean squared_ error',
cv=10)

print(n, r, -scores.mean())
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