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%pylab inline
x = np.array([112,130,148,151,162,189,218,247,315,350])
y = np.array([225,200,459,445,439,577,722,903,1350,1360])
plt.plot(x,y,'bo")
5. plt.grid(True)

n = x.size
xy = X*y
X_square = xX**2
10. sp = sum(xy) - ((sum()*sum(y))/n)
ss = sum(x_square) - n * x.mean() **2
beta = sp/ss
alpha = y.mean() - beta * (x.mean())

15. print('beta = ' ,beta)
print(alpha =, alpha)

print(‘@unsidunsIvesloyayailfie : y = alpha + beta * (x))

print(‘@un1sidunTIveItauayalifie : y = %f + %f * (x)'%(alpha,beta))
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beta = 5.171599134963733

alpha = -377.69734508966667

auN1SAURTIveIlaLAYAlfe : v = alpha + beta * (x)
auNsLdunsIvelayaynilfe 1 y = -377.697345 + 5171599 * (x)
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- Scikit- Leam mmm’lumuﬂ’l’ilﬁﬁui%aﬂLﬂiaﬂﬁ]ﬂi (Machine Learning) LUUIW]GNEJEJW https://scikit-learn.org

- Panda mm‘umilm&mLLaufmmisuamaLwamsm“mawa La‘uismmaw https: //pandas pydata.org

- Seaborn mmum'ﬁLLamwamamlmﬂamammuuu matplotlib asnsananmateyaiedivainee  vestoyald |
aul‘dmmaw https://seaborn. pydata org/




import pandas as pd

import seaborn as sns

%pylab inline

x = np.array([112,130,148,151,162,189,218,247,315,350])

5.y = np.array([225,200,459,445,439,577,722,903,1350,1360])

data = {Xx, 'Yy}

df = pd.DataFrame(data)

sns.lmplot(x="x,y="y',data=df,ci=None)
sns.jointplot(x='X"y="y',data=df, kind="reg', ci=None,color="orange’)

10.

from sklearn.linear_ model import LinearRegression
model = LinearRegression()

print(model)

df.info()

15.

x = dfi[x]] #udeulasssudamadulladnguuy da y = dfx
y = dfilyl] #dauleessyiaraduilladnsduuy day = dfy

model.fit(x,y)

20.

model.score(x,y) # R-squared UaITULAR
model.intercept
model.coef
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Uiimm‘m 11: ﬂs“mmdﬁmm LinearRegression nelulaus 3 Scikit-Leam
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Rangelndex. 10 entrles, 0to9

Data columns (total 2 columns):

x 10 non-null int32

y 10 non-null int32

dtypes: int32(2)

memory usage: 160.0 bytes
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import pandas as pd
import seaborn as sns
%pylab inline

5. df = pd.read_csv("https://raw.githubusercontent.com/dsdi/dataset/master/th-advertising.csv", usecols=[1,2,

3,4])
sns.set(font="Kanit-Light",font_scale=2)
sns.set_context("paper", font_scale=1.5)
sns.Implot(x="Tn3viAl y="sanv1e’, data=df, ci=None, scatter_kws={"alpha"0.4}, line_kws={'color"'orange'})
sns.jointptot(x='Iwiﬁﬂﬁ',y:'aamﬁmEJ', data=df, kind="reg', ci=None,color="orange")

10.
from sklearn.linear_model import LinearRegression
x = df.drop(columns=["saav18')[:160]
y = dff'gaau18'][:160]
x.head()

15. model = LinearRegression()
model.fit(x,y)
model.score(x,y) #R-Squared
model.intercept
model.coef # duilsz&na uav 73 vy wileafiuv

20. model.predict([[250,40,70]]) # Tawaunaae A3 250, Tne 40 uasnio&aRiuw 70 asfisanuy 22
model.predict([[250,40,70],

[50,40,45],
[20,50,701)

x_test = df.drop(columns=["vaav18'7)[160:]

25. x_test.head()
y_predict = model.predict(x_test)
print(y predict)

— — — — — —

dc = pd.concat([df[160:].reset_index(), pd.Series(y predict,name="wensad)],axis='columns’)
30. dc
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U339 11 : veltenumana LinearRegression 9nlausia Scikit-Leam

v a ¥ £ % [ YV YV a U L3 U L4 " " = v =
vssviad 12 : afedussuiulilu x Wilideyaiies 3 aedul lngaunedutl "venvie" eonly uasfsdeyauiiies 160
13AADSA

o n n
vssviadl 13 : afedudsniulilu y ideyaiiies 1 peduil Ae "senune" wasfsloyauin 160 sAAasn
uTIVIfl 14 : wanstoya header vasiulsdu aenn SeasUsenaudae Tnsvie dng mivdefiant ol

Wsiiad g wilsdAadiuw

0 230.1 37.8 69.2
1 445 393 45.1
2 17.2 459 69.3
3 1515 413 58.5
4 180.8 10.8 58.4
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Vlmaams 1A iy my_ linear_regression_model L 1Juduy

UTTIIAN 16 : ANAS fit() L‘LJumiaiNimsasquumaimaiuumt,mimma frulsdaszasly lusogsi x Jushuusiu @
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seylnsviail (250), Ing (40) wagntlsdeiium (70) ) wudlaadliviuenadnsoenueiien 21. 89 P
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UTTVIAT 24 : a3195LUT x_test dmsuthanfimdeainuadfl 161 - 200 wdwin seave Tnsdad lUlvleaddu pred

ict) . . .
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160 W2s 181 30.7
161 85.7 35.8 49.3
162 188.4 18.1 25.6
163 163.5 36.8 7.4
164 117.2 14.7 54
165 2345 34 84.8
166 17.9 376 216
167 206.8 5.2 19.4
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index Twsvieni Fwnyg uilvAaWiuW gaeuy  walnsal

0 160 1725 18.1 30.7 14.4 14.327603
1 161 85.7 35.8 49.3 13.3 13.393180
2 162 188.4 18.1 25.6 14.9 15.083726
3 163 163.5 36.8 7.4 18.0 17.288872
< 164 117.2 147 54 11.9 11.126712
5 165 2345 34 84.8 11.9 14.561304
6 166 179 2376 21.6 8.0 10.539499
7 167 206.8 5.2 19.4 12.2 13.638024
8 168 2154 236 57.6 1f.1 173218893
9 169 2843 10.6 6.4 15.0 18.283913
10 170 500 116 18.4 8.4 7.381340

Tudeildunslda Multi Linear Regression sanwlwseupasltlaus3dndamilafitedn statsmodel liinanisiia
Tgndeyanivaifiazidenni scikit-learn oo sl

import statsmodels.api as sm
import statsmodels.formula.api as smf
df = pd.read_csv("https://raw.githubusercontent.com/dsdi/dataset/master/en-advertising.csv', usecols=[1,2,
3,4])
model = smf.ols(formula="Sales ~ TV + Radio + Newspaper", data=df[:160]).fit()
5. print(model.summary())




Dep. Variable: Sales R-squared: 0.896
Model: OLS Adj. R-squared: 0.894
Method: Least Squares F-statistic: 448.7
Date: Mon, 22 Jul 2019 Prob (F-statistic): 1.80e-76
Time: 12:47:30 Log-Likelihood: -310.02
No. Observations: 160 AIC 628.0
Df Residuals: 156 BIC: 640.3
Df Model: 3
Covariance Type: nonrobust

coef std err t P>[t|  [0.025  0.975]
Intercept  2.9490 0.358 8.236  0.000 2.242 3.656
TV 0.0473 0.002  29.965  0.000 0.044 0.050
Radio 0.1799 0.010  18.149  0.000 0.160 0.200
Newspaper -0.0009 0.007 -0.143  0.886  -0.014 0.012
Omnibus: 52.610 Durbin-Watson: 2.120
Prob(Omnibus): 0.000 Jarque-Bera (JB): 128.997
Skew: -1.388 Prob(B): 9.74e-29
Kurtosis: 6.412 Cond. No. 453,
Warnings:

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified.
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- A1 p-value Yaeliupaiiuid s newspaper 3171 0.886 mlmuamﬂmmﬂaam winefsiulsaiananldduiudios
mmﬂsﬁumimwammiﬁ]ywﬂﬂwmmgﬂmﬂuLLmﬂmmu

- https://sites.google.com/site/mystatistics01/home
- https://www.youtube.com/user/RStatsInstitute/videos



