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e stats.pearsonr(X,Y) : tHEEHRTE
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HW_data = pd.read_csv('./height_weight.csv"')

plt.scatter(HW_data['Ht'],

HW_datal'wt']) # ~7 22
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r,p = scipy.stats.pearsonr(HW_data['Ht"'],HW_data['Wt'])

print(r)
print(p)
HEFRZ r 0.7809062893282465
ofE  9.638647211605826e-43
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» Iris-setosa
» Iris-versicolor

»Iris-virginica
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*sepal length

»sepal width

» petal length

» petal width

https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
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»sepal length & petal length(CHHEEZ&H 2D ?

plt.scatter(iris.iloc[:,0], iris.iloc[:,2]) # #7774
r,p = scipy.stats.pearsonr(iris.iloc[:,0], iris.iloc[:,2])
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rrcoef([iris.iloc[:,0], iris.iloc[:,1],
iris.iloc[:,2], iris.iloc[:,3]])

e s
I
I.'"j
o)

In [6066]: R
Out[606]:
[[ 1. -0.10936926 0.8717/6416 0.81795363 ]
| -0.109369%5 1. -0.4206161 -0.3b654409 ]
[] a/1/70416 -0.4200161 [ 0.9627571 ]
| 0.81795363 -0.35654409 0.9627571 . 1]
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sepal sepal petal petal
length width length width

sepal
length
import seaborn as sns sepal
sns.heatmap(R) width
petal
plt.show() length

petal_
width
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»sepal length & sepal widthOHEBEZR LD |

# iris data ZZAAH
iris=pd.read csv('./iris.csv")

= /\"tg..f"ﬂsk? !
plt.scatter(lris.iloc[:,B], iris.iloc[:,1])

# sepal length & sepal width DFEFRZ r CHEEEE p KOS
r,p = scipy.stats.pearsonr(iris.iloc[:,0], iris.iloc[:,1])
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# class > FlcT—5F M TFE

irisSetosa = iris[iris.iloc[:,4]=="Iris-setosa']
irisVersicolor = iris[iris.iloc[:,4]=="Iris-versicolor']
irisVirginica = iris[iris.iloc[:,4]=="Iris-virginica'l
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sepal length & sepal widthMiEEEZR 5

# setosa

plt.scatter(irisSetosa.iloc[:,0], irisSetosa.iloc[:,1]) # ~ = 7=
r,p = scipy.stats.pearsonr(irisSetosa.iloc[:,@], irisSetosa.iloc[:,1]
print(r)

print(p)

HHEMRE r ©.746498014199
pfi 7.38375131936e-10
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VAURT =S AHEG (2)

«J)5 X[ Iris-virsicolor D7 —ATIFHITEFEU T,
sepal length & sepal widthOiEEEZR 3

# versicolor
plt.scatter(irisVersicolor.iloc[:,@], irisVersicolor.iloc[:,1]) # 7~ =

r,p = scipy.stats.pearsonr(irisVersicolor.iloc[:,0], irisVersicolor.iloc[:,1])

print(r)
print(p)
Tl tal. .ot HEIRE T 0,5259107172828246
¢ oo e "7 ] 8.771860011973842e-05
‘ ‘ . o pENY0.01 LD/ BRIKEL%T
.| ioeMRBIEETHS
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«)5 Al Iris-virginica D7 —AICFHTEBULT,
sepal length & sepal widthOiEEEZR 3

# virginica
plt.scatter(irisVirginica.iloc[:,@0], irisVirginica.iloc[:,1]) # 2 7=

r,p = scipy.stats.pearsonr(irisVirginica.iloc[:,@], irisVirginica.iloc[:,1])

print(r)

print(p)
. v ) 1ARIMEM r  ©.457227816394
Sl . | plEN0.01LD/NEL, BEKEL%T
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oClass CtlcT—H=DAEL T,
petal length & petal width®DiEEEZR LS |

# classCllT—A%z53%8

irisSetosa = iris[iris.iloc[:,4]=="Iris-setosa']
irisVersicolor = iris[iris.iloc[:,4]=="Iris-versicolor']
irisVirginica = iris[iris.iloc[:,4]=="Iris-virginica']

# classC &lCpetal length & petal width OMEBEFRE r &
SHER p Z73KHB
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-“predicti.csv” : 3ERZEDER. ARl faRiE

AFBFAD/NFEED 1 1FEE D DA ERIRGET — 4

No Z#& ZHSANI gt HA

1 TIME TIME 1979FDFE 1UFEAHN S 1989 F DFE4UFERF TDIUE] id

2 WASA WASA  ERFIESHERIZHEE (10/ES)

3 EMPL EMPL IEREDPEDERTILE FOMEEE2 (1,000)
4 BLDG BLDG  EE&SMOIRSEE (1005%)

5AUTO AUTO  EBENEDIRFSEE (1005$)

6 FURN FURN RE - ROEEDIRFEEE (10075%)

7 GMER GMER  ME&EDERZSEE (10059)

http://mo161.soci.ous.ac.jp/@d/DoDStat/predicti/predicti_datal.xml

numerical
numerical
numerical
numerical
numerical

numerical
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R = np.corrcoef([predicti[ 'WASA'],
predicti['BLDG'], predicti['AUTO'],

| predicti['FURN'],predicti['GMER"']])
# 1EETTIDE— NI EHE<

JELy %

import seaborn as sns
sns.set(font_scale=1.5)
cr = ['WASA', 'BLDG', 'AUTO', 'FURN', 'GMER']

sns.heatmap(R, annot=True,xticklabels=cr,yticklabels=cr)

# OS7FFKNT D
plt.show()
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EEBBOEEELTFOLS g
:I h%i‘d‘( FEﬁEé(L_%jh\é _ i 0.88
e e
@ 0.80
maxval = 0
maxind = [-1,-1] Eagw;ﬁ% 0.72
for i in range(R.shape[@]):
f (R.sh [1]): o =
or ifl: :znge shape %RE%-E 0.64
continue o 5 0.64 0.6 0.56
;:lvleglagival, %ﬁ 3 WASA BLDG  AUTO FURN  GMER
maxval = val
maxind = [1i,]]
print maxval
print maxind
©.941942943693
[3, O] [Fifg] & [ZREDFED EIF] OEEMNEL
]
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# 1EBIFH plEEE [Fhig [ZRED5ED FIT ]
r,p = scipy.stats.pearsonr(predicti['WASA'], predicti['FURN'])
print(r)
print(p)

FHBE{%EX 1 0.941942943693
piE : 1.60835257649e-21

pﬁEb\OOlJZ NDINEL, BEKEL1%T
RS IE R TH D
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o —DOREAREXNS —DDEEY %[0l 7

o il : BRNMSAEZ(D]F

from statsmodels import api as sm
import matplotlib.pyplot as plt

ais = pd.read_csv('./ais.csv') y
X = ais.Ht < [Ht|Zz5R R EC Y b
X =

sm.add_constant(X) « FEXIBZ{FIFTET (1&ih)
Y = ais.Wt

model=sm.OLS(Y, X)
result = model.fit()
result.summary()

X ais.csv (IS FTOBEARET YD
JILIN—=3> ¢ http://www.statsci.org/data/oz/ais.html

OLS: Ordinary Least Squares

47
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ey=ax+b
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B [o])mDFER

RERE (1ah)
O~1 T1(aL)

OLS Regression Results (FER()

Dep. Variable: Wt R-=sguared: f.61 IR (— S
Model: OLS Adj. R-squared: 2. 604 COEF (%yﬂl(gi{f},t\
Method: Least Squares F-statistic: 312. L/E'f%’yk&)z()c‘_’_
Date: Tue, 28 Jun 2817 Prob (F-statistic): 9,6de-4 — - -
Time: @@:26:52 Log-Likelihood: “723.e8 LN DRERDEH]
Mo. Observations: 202 AIC: 1458.
Df Residuals: 208 BIC: 1457.
ODf Model: 1 ERH W*&(—/\j_] N \ D 4—5
Covariance Type: nonrobust l S BAZZENCXNRND DN (Dp LS
coef  std err t P>|t| [95.8% Conf. Int.] < 0.05

const ~126.1890 11.387  -11.073 2.000 -148.662 -103.716  CxNSRHMD |
Ht 1.1171 A.863 17.68@ a.00a @.993 1.242
Omnibus: 57.269 Durbin-wWatson: 1.588@
F'rubl[umnj.bu%ll: 0.000 Jarque-Bera (JB): 136.811
Skew: 1.266 Prob(JB): 1.9 e-30
Kurtosis: 6.137 Cond. No. 3.35e+@3

HClde (FA) 15K : RN DD ENDNS | by T

Wt(BEIIZE) = 1.1171 x Ht(

anBAZZY) — 126.1890
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CIE ] e

plt.scatter(x=ais.Ht,y=ais.Wt) and plt.plot(ais.Ht,
model.fit().predict(X),c="red")

T BROBEN B3NS | by AL
150 160 170 180 190 200 210

Ht(GRBAZEER)
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RERE

plt.scatter(x=ais.Ht,y=ais.Wt) and plt.plot(ais.Ht,
model,.fit().predict(X),c="red")

REFRE: R =1-

Zz (Y — ?J7{>2

> (v = 9)?

e ' . BBAME

"+ FAlfE

3_%;10{] : ey NS ST
E‘( [ #EAZEEER T
m % 5 DOFAINEDIEE
g 5L TUVBH

80 DIEE

o ¥ SROBESHBIENDS | by

150 160 170 180 190 200 210

Ht(GRBAZEER)
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REFT—HTOTFA

o ESNMENZRWVT, &&EN [185, 167, 215, 177] OA
EEOAREETRILEL

unknown = [185, 167, 215, 177]

X2 = sm.add_constant(pd.DataFrame(unknown))

Wt2 = model.fit().predict(X2)

plt.scatter(x=ais.Ht,y=ais.Wt) and plt.plot(ais.Ht,
model.fit().predict(X),c="red") and plt.scatter(x=unknown,y=Wt2, c='orange')

120

100

150 160 170 180 190 200 210
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A7
Y = X"+ ap g X" 4+ agx +ag A (FRE)x
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(B)AEICEHIT —INBLE (B) SBai7 -8NP ETE
BB HEERICHAERETI HRLEN QEWA=N=T1y74 2T (FPIRN

(FHRINSETERN,
*—N~T1974>) 53



fRea 3 1 E[ol)E

®ais.csvzERHAA T, EIFDHzAHVT. KBNS 5

Alll

Z@mLUTHLD

54



SORICLD TR (RFvT1/3)

JNAy s
IN—=ILDIE s
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SO)RICLD TR (RT7YT3/3)

Rzyh 1y Y =ax + bx, + ¢
R=IL OIS
- BRUKRELPIONBZED
INRATY M=)V DR &%
ﬂ?&Jkiﬁb‘B?}EU

y =170a + 65b + ¢

170cm R !
ZEDT—4
5E : 170cm.
{AE : 65Kg




E5[0])s

B DR A XN S ENEZZN Y Z [0l &
OWJ ]1: Ht, Wt b\b LBM(Lean Body Mass, lEihZPRULVZES)

L — . . )

ais[['Ht', 'wt']]
sm.add_constant(X)
ais.LBM

model-sm oLs(Y,X)
result = model.fit()
result.summary()

-<><>< +
nn -
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OLS Regression Results

Dep. Variable: LEM R-sguared: @.881
Model: OLS Adj. R-sguared: @.888
Method: Least Squares F-statistic: 737.1
Date: Tue, 28 Jun 2817 Prob (F-statistic): 9,B85e-93
Time: ©1:12:47  Log-Likelihood: -508.29
Mo. Observations: 2082 AIC: 1187.
Df Residuals: 199 BIC: 1196.
ODf Model: 2
Covariance Type: nonrobust
coef std err t P=|1| [95.8% Conf. Int.]
const -36.6586 7.519 -4.,875 0.8 =51.486 =21.831
Ht @.2587 B.@853 4,922 B.008 B.155 B.362
t @.7325 B.837 19.941 B.008 B.6608 B.885
Omnibus: 22.728 Durbin-watson: B.692
Pruhiﬂmnibu%]' @.880 Jarque-Bera (JB): 26.767
Skew: -0.862 Prob(JB): 1.54e-86
Kurtosis: 3.458 Cond. No. d.6le+83

¢

LBM(BIMIZ#1) = 0.2587 x Ht + 0.7325 x Wt — 36.6586
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plt.scatter(x=X.Ht, y=X.Wt, c=Y,

120

100

(ZNES]

p—N

cmap='rainbow')} and plt.colorbar()

o (FEEFRDLBMI(Z X it

RYZZZNDfE (1

plt.scatter(x=X.Ht, y=X.Wt, c=model.fit().predict(X),
cmap='rainbow')} and plt.colorbar()
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o522 : JL1>DMmET—4
swinequality-red.csv
o7 I-IEEPpHIERE, 11MEDRIAZEEN
*3~8 FTOMBRIY

from statsmodels import api as sm
import matplotlib.pyplot as plt
wine_data = pd.read csv{"wlnequallty—red csv'", sep=";")

X = wine_data.drop("quality"”, axis=1) el'qua||tyjl,,{5'1~%in5£ﬂ)§’7“‘§&(‘
X = sm.add_constant(X)

Y = wine_datal['quality'] <« rquahtyJ%_EE’JW‘gﬂZ(‘
model = sm.OLS(Y, X) < [O])F |

result = model.fit()

result.summary()
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OLS Regression Results

F

8.361

SREZREL:0~1 T1OREW
(FEEW

Dep. Variable: guality R=squared:

Model: aLs Adj. R-sguared: a.356

Method: Least Squares F-statistic: 81.35

Date: Tue, 28 Jun 2817 Prob (F-statistic): 1.79e-145

Time: 8l:04:29 Log-Likelihood: -1569.1

Mo. Observations: 15949 AIC: 3162.

Of Residuals: 1587 BIC: 3227.

Df Model: 11 = TREH[—S N

Covariance Type: nonrobust %EFEEH ﬂ?&(Lﬁ‘jJ%jT@%jJ\ ? @pﬂE
coef std err t P=>|t| [95.08% Conf. Int.]

const 21.9652 21.195 1.836 B.300 =19.687 63.538 < ()'()ES

Tixed acidity 9.0258 @.826 8.963 B.336 -B.826 @.876 SV EF;

volatile acidity -1.8836 @.121 -8.048 9. 000 -1.321 -p.846 _C)()J @D '

citric acid -@.1826 @.147 =1.24@ 8.215 -8.471 @.1lae6

residual sugar 8.0163 @.815 1.889 B8.276 -8.813 @.846

chlorides =1.8742 @.419 =4 ,478@ ?.000 =2.697 =1.852

free sulfur dioxide 09.0844 @.ea2 2.889 8.845 a.90a @.8a9

total sulfur dioxide -@.8833 @.8a1 -4,488 9. 000 -@.885 -p.og2

density -17.8812 21.633 -8.827 8.4089 -b@.314 24.551

pH -@.4137 @.192 -2.159 8.831 -@.789 -p.@238

sulphates 8.9163 @.114 8.814 ?.000 f.692 1.141

alcohol B.2762 @.826 18.429 . 008 a.224 @.328

Omnibus : 27.376 Durbin-wWatson: 1.757

Prob(Omnibus): @.828 Jarque-Bera (JB): 48,965

Skew: -@.168 Prob(JB): 1.27e-89 = 7!_-1— Y 1] A\ =y —

) = INEK \ =
Kurtosis: 3.788 Cond. No. 1.13e+@5 —s:a HH QD (
A 2 jt% &

\

quality(BIYZE28) = 0.0250 x fixed acidity + - &2 COARNLK !
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X = ais[['Ht', 'LBM']]

@M%

RELBMMSIARE

(1LY

JW\T. B






o VAURT—4
* 373K
»Iris-setosa
»Iris-versicolor
»Iris-virginica
=t
*sepal length
»sepal width
» petal length
» petal width

https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
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1 —1 : tBEFvwT

o 3DVSRICHIT. I A EITHEBEYY T =VEN

ok>b
# class > EiCT—8E5 TS

irisSetosa = iris[iris.iloc[:,4]=="Iris-setosa'l
irisVersicolor = iris[iris.iloc[:,4]=="Iris-versicolor']
irisVirginica = iris[iris.iloc[:,4]=="Iris-virginica'l
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irisSetosa = iris[iris.iloc[:,4]=="Iris-setosa']
irisVersicolor = iris[iris.iloc[:,4]=="Iris-versicolor"']
irisVirginica = iris[iris.iloc[:,4]=="Iris-virginica'l



redicti.csv” : IFEEDEM. 5K fariszH

® :
*HD/NFEED] 1EFE|E.I§i0)4- HRER5E T —4

No Z#& ZEHSANI
1 TIME TIME
2 WASA WASA
3 EMPL EMPL
4 BLDG BLDG
5 AUTO AUTO
6 FURN FURN
/ GMER GMER

gt HA

i)

1979FDFE 1UFEAHN S 1989 F DFE4UFERF TDIUE] id

EEPIE S ek iR (10129)
IFRZEDEZEDRNINE FDIEEEZL (1,000)

ZESHOIRGEER (10059)

BHEIEDIRSTRR (100/4%$)
KB EFRO=EDIRTTEE (100/59%)
MSDIRTEE (10059)

numerical
numerical
numerical
numerical
numerical

numerical

http://mo1l61.soci.ous.ac.jp/@d/DoDStat/predicti/predicti_datal.xm|
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o [EEBEINIREEM . [EEEHN—BEE].
[IEZEBEIN—2x%B ], [ItEBEN—MHE|ENENT
A Z{EN

okt> bk
e import matplotlib.pyplot as plt
e plt.scatter
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okt>h:
e model = sm.OLS(Y, X)
e result = model.fit()

o[ EEEIN-EEEM]. [1tEELN—BHE

O

5 |, [
I ATU
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o [IEXEEN—IELEEM,. BFE, ZE., S | TEH[OlF
DU THLD !

okt>h:
e model = sm.OLS(Y, X)
e result = model.fit()
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oHE 1 0L TOIEHOHEAENET. HEOETEZITL.
HOMEENMEVEBOHEAENEZR D203 L0%E(T |

12U, XEkD (RUIEEOHEAEDE) ([EBRS

FERERENYIR

sepal sepal petal petal
length width length width

sepal as
length

sepal *
width

petal
length

petal_
width
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ARRAEHRYIR PIEYYTP

sepal sepal petal petal sepal sepal petal petal

length width length width length width length width
sepal o sepal
length length
sepal sepal
width width

?

petal petal
length o length
petal_ petal
width o width
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e boston.csv (Z#UILLT) ZHWT,

1. CRIM: per capita crime rate by town

2. ZN: proportion of residential land zoned for lots over 25,000 sq.ft.
3. INDUS: proportion of non-retail business acres per town

4, CHAS: Charles River dummy variable (=1 if tract bounds river; O
otherwise)

5. NOX: nitric oxides concentration (parts per 10 million)

6. RM: average number of rooms per dwelling

7. AGE: proportion of owner-occupied units built prior to 1940

8. DIS: weighted distances to five Boston employment centres

9. RAD: index of accessibility to radial highways

10. TAX: full-value property-tax rate per $10,000

11. PT: pupil-teacher ratio by town

12. B: 1000(Bk - 0.63)"2 where Bk is the proportion of blacks by town
13. LSTAT: % lower status of the population

14. MV: Median value of owner-occupied homes in $1000's (E(IFRE)

o EM)ENEITV, 2FTREL, FKECEHREDEVGRAZLIMIHFEITL.
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