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In [5]:

Out[5]:

housing.head()

longitude latitude housing_median_age total_rooms total_bedrooms populatior
0 -122.23 37.88 41.0 880.0 129.0 322.(
1 -122.22 37.86 21.0 7099.0 1106.0 2401.(
2 -122.24 37.85 52.0 1467.0 190.0 496.(
3 -122.25 37.85 52.0 1274.0 235.0 558.(
4 -122.25 37.85 52.0 1627.0 280.0 565.(
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1/0.039826 |0.039729 [0.040213 |0.973236 -0.243309
2(0.318847|0.318798 (0.324370 | 1.732260 -0.015195
3/0.350581 [0.350533 |0.358527 | 2.266446  |-0.013820
4|0.176308 |0.176357 |0.167393 | -5.056334 0.027480
5|0.114438|0.114583 [ 0.109496 | -4.318374 0.127011
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In [39]:

Out[39]:

corr_matrix["median house value"].sort values(ascending=False)

median_house_value 1
median_income 0
total_rooms 0
housing median_age 0
households 0
total bedrooms 0.
population -0.
longitude -0.
latitude -0.

.000000
.687160
.135097
.114110
.064506
047689
026920
047432
142724
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Name: median_house_value, dtype: floaté64

ot

2
o



-0.8

08




7t OOl Zb7k= th: e 2tA|7F 72| §iCt= 2[n|of X[, OFR & 2tA7t gith= 2|0]= Ofd
=7|=7|20rF & S






o

-

ol

=2
N

ol

~
=

}74

S

ot S A5 A
512

=0

» HS0| LR A A

= 50teE| 4

et
= 350+ 280 102 HEOo|M T
_I-

] OlAI‘OI‘ O=IEHE

500000 4

400000 -

il 300000 1

K0 200000 -

100000 -

M. A

S=CINRE

| K=Rye]
AT
pS|

o5t M3 at| <t Ha| o

—

~BY =7
= 32 7S M7t 20| £3.

14

16



a9 F Il of2ff £E40| HLf f8¢

2='(rooms for household)
A 2'"(bedrooms for room)

O|2l'(population per household)









HIO|E| MX|c|2}t H2t oo =Zefol

e O|O|E| ™X{2|(data preprocessing): RE! st& 2 S2H O 2 FIdM5HY| fIa FUZXI IO E
H{SHA|F = 7
o +=X|e H|O|E{2 = H|O[E{0]| CHSH CHE HetutH S ALE



=X H[O|E] MK 2| 2t
= O|O|E] HA|
n X EM FT}
n E4 A7
= O|0[E T2 2t
n 2I-3F-213%(one-hot-encoding)

=X HO[E] FXE| 2t g0l AFZE M| 7HX] HEtnE 2 nto| Z2tel S 0| 8510 AtsEt

0% l-8-Q1 L WBknHY O 2 WBHE a3 BlO[E\9} ZatateiN Fx2| BEo| 2R E



AO|ZIE API &8



HX| 282 ALO[ZI=0| M K|S 5h= 2 AP

shL

I 2EE A<l

™
__A_l
70
|
100
N

-_—

X
S
Klo
KO
g o0
Top ol
=

ALO[ZIE API2}

=
—_

e

=
~
__A_l
70
- =o
oD X
K ofn

ol
o

110

o ARO|ZIZOIM XS



IHH|0|AE HIS

of 2l

S

2| e

ol
=

API= M| 7K

X o|
= —



o =H7|(estimator)
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In [65]: ordinal_ encoder.categories
[array ([ '<1H OCEAN', 'INLAND', 'ISLAND', 'NEAR BAY', 'NEAR OC

Oout[65]:
EAN'],
dtype=object) ]
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In [68]: cat_encoder = OneHotEncoder (sparse=False)
housing cat lhot = cat_encoder.fit transform(housing cat)
housing cat_lhot

Out[68]: array([[l., 0., 0., 0., 0.],
[1., 0., 0., 0.1,
(0., 0., 0., 0., 1.7,

o
-

(0., 1., 0., 0., 0.1,
[1., O. 0., 0.7,
(0., 0., 0., 1., 0.]1)

o
-

o
-
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n 7t 8 714~ (rooms for household)
b SHLHE ZIA 7H4=(bedrooms for room)
m 7t 212l (population per household)
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CombinedAttributesAdder Bigt7| A Moo

o init() A =: & LIS R A T £ 2 FIFX| 08
o fit() HIME: AH|Lt5H|OF SH= Tf2t0[E{7} Q1S

» O} Y- et = §l0| HIZ selfE 2|H
e transform() HiA=: Eut0] 012{|0|E Y EOL &4 = F7Fst 0f2]|0| E gtat
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M
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class CombinedAttributesAdder (BaseEstimator, TransformerMixin):
def init (self, add bedrooms per room = True):

def fit(self, X, y=None):
return self

def transform(self, X):
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ine EHA gI-.Q.

num pipeline = Pipeline([

1)

('imputer', SimpleImputer(strategy="median")),
('attribs adder', CombinedAttributesAdder()),
('std scaler', StandardScaler()),

Pipeline2| QIAEIA M0 23t QIXt= 719 0|21 V(2| 42 = O|FE /RES

2 AE

OrK|2t =X7|E H|Q|stH D& Bist7| = fit_transform() HIMEZS Z &5 QI0{0F &
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Columnlransformer 222

e AO|ZIRQ| columnTransformer 2EiAS 0|&510] EYE = X[FE TAE|SE XS &
A== XH 7ts



full pipeline = ColumnTransformer ([
("num", num pipeline, num attribs),
("cat", OneHotEncoder(), cat attribs),

1)

housing prepared = full pipeline.fit transform(housing)
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o Al @XHmean absolute error, MAE):

1 : :
MAEX,h) = — 3 | h(x?) — y|
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from sklearn.linear_model import LinearRegression

lin reg = LinearRegression()
lin reg.fit(housing prepared, housing labels)



RES

lin reg.predict(housing prepared))
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from sklearn.tree import DecisionTreeRegressor

tree reg = DecisionTreeRegressor (random state=42)
tree reg.fit(housing prepared, housing labels)



o 0|&:

housing predictions = tree reg.predict(housing prepared)
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o k=1022 MHY
from sklearn.model_selection import cross_val score
scores = cross_val score(tree reg, housing prepared, housing labels,

scoring="neg mean squared error", cv=10)
tree rmse scores = np.sqrt(-scores)
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Oflx|: M 8¢ & Wkt HE

e k=102 MXN

lin scores = cross _val score(lin regq,
scoring="neg mean squared_ error

lin rmse scores = np.sqrt(-lin_scores)

display scores(lin rmse_ scores)

housing prepared, housing labels,
cv=10)
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from sklearn.ensemble import RandomForestRegressor

forest reg = RandomForestRegressor(n_estimators=100, random state=42)
forest reg.fit(housing prepared, housing labels)



RES

housing predictions = forest reg.predict(housing prepared)
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o Of|H|: 3iH x| AE mtlof CHSH | & X&HS 57|
» E(3X4+2x%x3=18)7tX =gkl
s 5-F3 uxtHS(cv=5)0|EZ,F (18 X 5 = 90)H ==&t

from sklearn.model_selection import GridSearchCV

param grid = [
{'n estimators': [3, 10, 30], 'max features': [2, 4, 6, 8]},
{'bootstrap': [False], 'n estimators': [3, 10], 'max features': [2, 3, 4]},

]

forest reg = RandomForestRegressor (random state=42)

grid search = GridSearchCV(forest reg, param grid, cv=5,
scoring='neg mean squared error',
return train score=True)

grid search.fit(housing prepared, housing labels)
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o Of=|
" n iter=10:UE EA0|F 105 TIA
o n_estimators®max features af= K[ E 770 FEHR| A1EH
» cv=>5:5-F UXtHS. Mt 2iE ZHAE sH50[ (10 X 5 = 50)# O|FRH{F
from sklearn.model_selection import RandomizedSearchCV

from scipy.stats import randint

param distribs = {
'n_estimators'
'max_features'

randint(low=1, high=200),
randint(low=1, high=8),

}

forest reg = RandomForestRegressor(random state=42)
rnd_search RandomizedSearchCV(forest reg, param distributions=param distribs,
n_iter=10, cv=5, scoring='neg mean squared error'

, random state=42)
rnd search.fit(housing prepared, housing labels)
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1. 5|40] mH Btol
final model =

grid search.best estimator

2. EHAE NIE ®MAZ|

MA2| oto|=Z2tRle| transform( ) HIA]
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