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train seta} test set £t

* 8122 LI=AE UL
* 80% = o5t 20% = B7FL L.

I from sklearn. model_selection import train_test_split

2

3 ¥_train, X_test, w_train, v_test = train_test_split(X, v, train_size=0 3]
dprint(f"HA HIOIE == = {X shapel0]}")

Sprint{f"train set OJ0|& = = {X_train.shape(0]}")

6 print(f"test set O|0|& £ = {X_test.shapel0]}")

AHA OOlE & = 333
train set OOl == = 266
test set O|0O|El &= = B7



o
- AIE A dE 5 UI0[E X cAt= BHet one-hot encoding

train SEt 1 X_train.head() get—dummies

_?__I E species island pill_length_mm bill_depth_mm flipper_length_mm sex
e

170 | Chinstrap Dream 46.4 18.6 190.0 | Female

239 Gentoo Biscoe 48,7 15.1 222.0 Male

214 | Chinstrap Dream 45.7 17.0 195.0 | Female

6 Adelie [Torgersen 389 17.8 181.0 | Female

38 Adelie Dream 376 19.3 181.0 | Female

1 1 X _train_d = pd.get_dummies(X_train)
traln Set 2 X train_d.head() \4 \g \4

kill_length_mm bill_depth_mm flipper_length_mm |species_Adelie species Chinstrap species Gentoo Iisland_Biscae island_Dream island_Torgersen [{sex Female sex Male

170 46.4 186 180.0 0 1 0 0 1 0 1 a
239 48.7 15.1 222.0 0 0 1 1 0 0 0 1
214 457 17.0 195.0 0 1 0 0 1 0 1 0
6 389 17.8 181.0 1 0 0 0 0 1 1 0
38 37.6 198.3 131.0 1 0 0 0 1 0 1 0
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O G|O|E17 ({E A Q12T E|U=A| 2R FOF LTt
* get_dummies= AtEolA| = 2| 5L L

train set 1 X_train_d = pd.get_dummies(X_train)

2 X train_d.head()

¢
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kill_length_mm bill_depth_mm flipper_length_mm |species_Adelie species Chinstrap species Gentoo Iisland_Biscae island_Dream island_Torgersen [{sex Female sex Male

170 46.4 18.6 190.0 0 1 0 0 1 0 1 0

239 43.7 15.1 222.0 0 0 1 1 0 0 0 1

214 457 17.0 195.0 0 1 0 0 1 0 1 Q

6 38.9 17.8 181.0 1 0 0 0 0 1 1 0

38 376 19.2 181.0 1 0 0 0 1 0 1 a

test Set _ X _test d = pd.get dummies(X test)
2 X test d.head()

kill_length_mm bill_depth_mm flipper_length_mm |species_Adelie species_Gentoo ||island_Biscoe island_Torgersen ||sex_Female sex Male
62 376 17.0 185.0 1 0 1 0 1 0
60 35.7 16.9 185.0 1 0 1 0 1 0
283 243 15.7 231.0 0 1
107 38.2 20.0 150.0 0 1
65 41.8 18.0 182.0 0 1




Categorical Data $ g}

» OneHotEncoders AtEoliA Hel= shgotl 4&8fL T

1 & 201232 A=
S from sklearn. preprocessing inport OneHotEncoder

J

4 # WH dIolg 1 I # mlA dlolg] 2

5 data_sanplel = [["4ople"], ? data_sample? = [["Banana"]]

5 ["Banana"], ki

. ["Cherry"]] 4% WlH dlolE] 2 OneHot Encoder S Zt
A 5 s_ohe? = ohe.transform(data_sanple?)
9 # M CI0IE! 1 OneHotEncoder Shs & BIEt B print(s_oheZ. toarray())

10 ohe = OneHotEncoder ()

11 s_ohel = ohe. fit_transform(data_samplel) (o 1. 0.1]

12 print(s_ohel  toarray())



Categorical Data $ g}

_— A - | | ]I- _ =
- ot5 H|0|E, Bt G|O|E = HeketL[Cy
St GlolE{2 - S22 FASIA] I 2E
- of5 H|O|B| 258 4|0l X & ShooifAM E7t 4|O|B 0| 42 LT,
1 # B3 d{olF | ohe = OneHotEncoder(}
2 cols_category = ["species”, "island", "sex"] 2% _train_ohe = ohe.fit transformi¥_train[cols_category] )
5 %_train[cols_category] . headi( ) S print(¥_train_ohe.toarray(1[:5])
. . +at [(1. 0,00 1.0 0,01.]
species island sex A 0 oo o017
97 Adelie  Dream Male (0. 1.0.001.0000 1]
(o, 1. 0,0 1.0 001.]
133 Adelie  Dream Male (0. 0. 1.1.0 01, 0.1]

159 Chinstrap  Dream Male
| ¥_test_ohe = ohe.transform(¥_test [cols_category] )

185 Chinstrap Dream  Male ? print(¥_test_ohe.toarray()[:5]]

274 Gentoo  Biscoe Female [
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1 cols_numerical = ["bill_lengtb_mm®, “bill_deptb_mm”, “flipper_lengtb_nm"] 1 from sklearn.preprocessing inport StandardScaler
2% _trainlcols_numerical] . head(5) z

5 stdscaler = StandardScaler()

+
+

bill_length_nm bill_depth_nn flipper_length_mm 2| 4 ¥_train_std = stdscaler. fit_transform(¥_train[cols_numerical])

S print(¥_train_std[:5])

97 40.3 18.5 196.0
[[-0.620800518 0.63787293 -0.30961341]

133 37.5 18.5 199.0 [-1.1240R6866 0.R37E7293 -0. 09345287
[ 1.320916564 0.49062159 -0.2375599 ]

e = o L Lt [ 1.26766508 0.79512428 0.194761149]

185 10 158 503.0 [ 0.4704211 -1.51122877 1.2055104 1]

274 46.5 14.4 217.0

| %_test_std = stdscaler. transform(x_test [cols_numerical])
Z print(X_test_std[:5])
[[-0.75202106 0.42820447 -1.03014856]
[-0.73430449 0. 21853602 -0.52577395]
[ 1.0727339 -0.62014732 0.91529634]
[ 0.80703561 -1.40638454 0.91529634]
[ 0,22238936 -1.45381165 1.05940337]]



Standard Scaler 48 &
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M& B8l |inear Model Ez| 29 Tree Model

noise term
independence

is sex male?
assumption

\p ..d/ is age > 9.57
Yi = Po + injﬁj +€; €; w N((), 02) ;f \ 0.73 36%

number of features

is sibsp > 2.57

noise level

response global intercept feature j of

T coefficient
observation i

for feature j

0.17 61%

0.05 2% 0.89 2%

Unnormalized:
b
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242} {23 5 CIO|E{E 2

| # categorical data
2 ¥ _train_ohe.toarrav().shape

(266, 8]

| # numerical data
Z h_train_std. shape

(266, 3

| # 5= OGl0jlel 2t

2

Joinport numpy as np

|

5 ¥ _train_c = np.concatenatel [¥_train_ohe.toarrav(), ¥_train_std], axis=1) # train set 2&
5 ¥ _test_c = np. concatenatel [¥_test_ohe.toarrav(), ¥_test_std], axis=1) # test st 2E

7 print(¥_train_c. shape)

(266, 11]



oAl 2 B Bh

« Random Forest Regressor

Decision trees




oAl 2 B Bh

| from sklearn.ensemble inport RandomForestRegressor
S from sklearn.metrics inport re_score
J

A4 rf = RandonForestRegressor() # A M2 22 ME ¢ Random Forest Regressor
5rf. fit(¥_train_c, v_train) # O HE BE =z
b
7w train_pred = rf, Lot trainoc] H.=2bk= % HIClEl= s 1= .
B '_'r"_tESt_DrEd = rf.ﬂ' train Va”datiﬂn
g 6000
10 print(f"# R2_trai °¢
prin " _train 5500 - | o o
11 print(f"# RZ_val = P e
5000 - @
# R2_train = 0.980 | <L
# RZ_val = 0.862 = 4500 - - o
E @
< 40004 - o %°
ot.: o
@
- - @
3500 5
2000 - o R2=0980 | | °. % o R2=0.862
1 | | | | | 1 |
3000 4000 5000 6000 3000 4000 5000 6000

true true
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* Permutation importance
« CIZIE 2 4|0l & &4 d& 0=,
« 50| Bzl QIR +E 22

RD%pend Administration Marketing Spend Profit state_California
L 1653492 136897.8 4717841 192261.83 0
2 162597 .7 151377.59 44389853 191792.06 1
: 153441.51 101145.55 40793454 191050.39 1

=

=

48 135426.92 42559.73 1
49
24205 9174315 3567341 0
50
1169583.8 45173.06 14651.4 1



A2 Z2& A4t

* Permutation importance: 27} O|At?

| from sklearn.inspection import permutation_inportance

2
3 pi = permutation_inportanceirf, X_train_c, v_train, n_repeats=30)

| colunn_names = ["species_Adelie", "species_Chinstrap", "species_Gentoo", "island_Biscee", "island_Dream", "is

2 colunn_names

g

4 fig, ax = plt.subplots(figsize=(10,5), constrained_lavout=Trug)

5 ax.barh{column_names, pi.inportances_mean, xerr=pi.importances_std)
B oax, invert _vaxis()

species Adelie
species_Chinstrap -

species_Gentoo—_
island_Biscoe

island Dream -
island_Torgersen
sex_Female
sex_Male
hill length_mm
bill depth_mm

flipper_length_mm
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A cj|o|E] HAl 2{Y pal Web, App

API trials & errors
Data RF —78.9%
Pipeline SVR —78.3%
ARIMAX —72.2%
S KNN —64.1%
s oscamn | (e w5  SARIMAX —59.5%
Y REm h— s S —— ARIMA —40.6%
T — s, SARIMA —38.5%
S e HW —27.7%
T )i% " 1%3°d;-1v:wmm'- ANN —20.2%
s [ P RNN B +10.3%
GO e{t|o] A& of2{ Ma{2| Yy H|id oj2] R s Hl|id

https://doi.org/10.3390/en14217128



http://global.gmarket.co.kr/item?goodsCode=752782999, https://www.earlyadopter.co.kr/3928
http://it.chosun.com/site/data/html_dir/2018/04/02/2018040285025 .html



https://blogs.3ds.com/biovia/oil-and-gas-pipeline-integrity/
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04l 2] Tho| 2ol
e scikit-learn A| 2 4|0|E{ 22| & HAl 2{d B & AT 7|

I from sklearn.compose inport ColumnTransformer
S from sklearn.pipeline inport Pipeline

J

4 # 1-1.categorical featurel| one-hot encoding &=

5 cat_features = ["species", "island", "sex"] L,
5 cat_transformer = OneHotEncoder( ) - Pipeline

7 e — - e ——

B# 1-Z.numerical feature= standard scaler * DrEprocessor: Eﬂ"”m"TraHSfﬂ'rmeri
9 num_features = ["bill_lengtb_mm"™, “bill_deptb_mm™, “flipper_lengtb_nmn"] !
10 num_transformer = StandardScaler()

11 i

- cat - nLm

. DI‘IEHﬂtEI‘ICi}dEI’E . Standardﬂcaler§
b s .I. ........................... L — .I. ............................. - :

L e e e o e e e e o o e e e o o o e e o o e e o o o e e ]

1242 CA SFRE HAZ HE
13 preprocessor = ColunnTransformer [("cat”, cat_transformer, cat_features),

14 ("num", num_transformer, num_features)]) " HandmmFmrestHEQressar5
15 e e i
1B# 3 HAFZ & HEHZY AE A= A R

17 pipeline = Pipelinelsteps=[{"preprocessor”, preprocessor),
18 ("rf", RandomForestRegressor{1i])
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* Permutation importance

sex
flipper_length_mm
bill depth_ mm

bill length_mm
island

species
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Homewor

Latitude

otEI0|C| ™, https://bit.ly/3800a9]

Ni

42 A

¢

@ Population

-124 -122 —-120 —-118
Longitude

$500k

- 5452k

r$403k

-$355k

-$306k

Median House Value

-$258k

$208k

I from sklearn.datasets import fetch_california_housing
2 housing = fetch_california_housing()

I inport pandas as pd

hvelccup
2.555556
2.109842
2.802260
2.547945

2.181467

2.560606
3.122807
2.325635

2.123209

g % = pd.DataFrameldata=housing["data"], columns=housing[" feature_names"])
4%
Hedinc Househge AveRoons #veBedrms Population
0 8.3252 41.0 6.984127 1.023810 322.0
1 8.3014 21.0  6.238137 0.971880 2401.0
2 7.2574 52.0 8.288136 1.073446 496.0
3 5.6431 520 5.817352 1.073059 558.0
4 3.8462 52.0 6.281853 1.081081 565.0
20635 1.5603 25.0 5.045455 1.133333 845.0
20636  2.5568 18.0 6.114035 1.315789 356.0
20637  1.7000 17.0 5.205543 1.120092 1007.0
20638 1.8672 18.0 5.329513 1.171920 741.0
20639 2.3886 16.0 5.254717 1.162264 1387.0

20640 rows = & columns

1y = housing["target"]
2

array([4.526, 3.585, 3.521, ..., 0.923, 0.847, 0.894])

2.616981

Latitude Longitude

37.88

37.86

37.85

37.85

37.85

39.48

39.49

39.43

39.43

39.37

-122.23

-122.22

-122.24

-122.25

-122.25

-121.09

-121.21

-121.22

-121.32

-121.24


https://bit.ly/38OOa9j
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