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Section1 - Feature Engineering and Pipelines
Problems in Raw Data
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DEFINITION
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Zro| £=0|11 A 7|2} xtolof| 2|O|7}

Source: UBC CPSC 330 (2026), Lecture 5.
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Hitze| R A

mpg horsepower weight acceleration origin
18 130 3504 12 1
25 ? 2046 19 1

40.9 ? 1835 17.3 2
15 165 3693 1.5 1

7= AXAUO|CE HH| 3970 M weight= 1,6130lA 51407HX], acceleration 80|A 24.87X|2 {7t 3A| 21, origin®l 1, 2, 32 M=
X9 E LEH= st

Source: James et al. (2023), data: Auto.
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EH 2|(preprocessing)
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Source: UBC CPSC 330 (2026), Lecture 5.
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Source: UBC CPSC 330 (2026), Lecture 5.
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Source: scikit-learn MOOC (2022), Numerical Pipeline Quiz.
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Source: scikit-learn MOOC (2022), Numerical Pipeline Quiz.

Feature B

Feature B

Preprocessing A

Feature A

Preprocessing C
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HZ=3}(standardization)= 8H& XI20j|AM ZH EAo| 0| 0, BEMAIZ} 10| £|A| W&=C}t
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0j Ntrain Nirain ( )
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xj= AT B0 pHn SHo=, xR MCt

2t JZoM= S HEHol il sk2 Bt BESH Hut

Source: scikit-learn MOOC (2022), Predictive Modeling Pipeline.
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Source: scikit-learn MOOC (2022), Predictive Modeling Pipeline.
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Source: scikit-learn MOOC (2022), Categorical Pipeline.
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Source: scikit-learn MOOC (2022), Categorical Pipeline.
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Checkpoint
Problems in Raw Data

- 2=M7} gl= H=0 ordinal encodingS MM Oft 2HA|7} M7 | =T}
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Section2 -« Feature Engineering and Pipelines

Preprocessing Leakage

X2 #21E stg A= M2 Fok=
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Source: UBC CPSC 330 (2026), Lecture 5.

16/46

BX3600087-140 / DS3600087-140 / AB3600087-140



A xt= x| 2] HE AL = 2g "ot
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Adapted from UBC CPSC 330 (2026), Lecture 5.
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Clo|E{ 5=4~(data leakage)
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Source: UBC CPSC 330 (2026), Lecture 5.
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Source: UBC CPSC 330 (2026), Lecture 5.
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Adapted from scikit-learn MOOC (2022), Transformer API diagrams.
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fitz} transform

DEFINITION
fit

SHE XtR0|M ekl & HEHE MESH= THA|

HAE X=Z0l= transform2t Mot HX2| AEfE T

Source: UBC CPSC 330 (2026), Lecture 5.
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Adapted from scikit-learn MOOC (2022), Transformer API diag

rams.
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BEE Zat HX el A
HIAE 50| X|LEX|A| =Lt =g Hof| MANEIE it} =7t
BHZ 7| §50[ 34| LotEICt o= A Flof S8 =7t

Sy oiLiptoz HEO| Aol SRldrt o5 Zoj THYE ZHoit

BX3600087-140 / DS3600087-140 / AB3600087-140 - Z|AEH&7H2 25/46



Checkpoint
Preprocessing Leakage
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Section 3 + Feature Engineering and Pipelines
(] (]
Pipelines
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mpojzatel

DEFINITION

mo|mx2}ol(pipeline)

HHz2| cHAlet ZRS M2 SO fit2t predictS $F T2 A3list= K|
FIT PREDICT
2t HAE| HEE FE Fl ZEE oS MNEE HA2E HES 7 =S Al

Source: scikit-learn MOOC (2022), Predictive Modeling Pipeline.
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pipeline.fite] &l
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Adapted from scikit-learn MOOC (2022), Pipeline fit diagram.
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pipeline.predict2] A

M Xt HA2| HELEl K12 o
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predicts @£ [ TX2| JEjet Z-Q| Oi7HH = HHPX| Sb=Ct

Adapted from scikit-learn MOOC (2022), Pipeline predict diagram.
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sh4 X2 2 fitsln HIAE X2 2 predictiCt

Auto A& 3978 o2 AXZ} k7|, EES}, M 3| E ¢t

1 auto = pd.read_csv("Auto.csv", na_values="7")

2 X = auto[["horsepower", "weight", "acceleration"]]

3 y = auto["mpg"]

4 X_train, X_test, y_train, y_test = train_test_split(
5 X, y, test_size=0.25, random_state=0)
6
7
8

pipe = make_pipeline(SimpleImputer(strategy="median"),
StandardScaler (), LinearRegression())
9 pipe.fit(X_train, y_train)
10 y_pred = pipe.predict(X_test)
11 print(pipe[0].statistics_) # [ 95. 2865. 15.5]

pipe.£it2 B4 XFE 2070 Mt YU B BEMAIS o HE6tn 2US

stojo|xalelo 2 S=CHimport M2

St
=l

transformt st 5| 0| ZstE 2 E|AE XtZ 9 7"5’.}15 gt& XtRe| ZYEL 952 i

Adapted from scikit-learn MOOC (2022), Predictive Modeling Pipeline - data: James et al. (2023), Auto.
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o Z20ic} 2 Na

ColumnTransformer= €2 L}5=0f tHEksH 5| ChA| gHXICt

Select columns Transform Concatenate columns

( A
translf\am\er N
N 4 data
- N transformed
T IxIx]7] N translfaormer N
4 J

Source: scikit-learn MOOC (2022), Pipelines.
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Source: scikit-learn MOOC (2022), Predictive Modeling Pipeline.
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Checkpoint

Pipelines

- pipelinefitollA Hx|2|t RH2 O =MZ SEE =7t
+ pipeline.predictOflA] CtA| fitStX| @b= 22 21Tt

[

+ ColumnTransformerZt €& Lt+=0{ X2|st= 0|F
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Section4 - Feature Engineering and Pipelines

Feature Engineering

=M FxE M EGL=E #o5H= U
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DEFINITION

EM Zsl(feature engineering)

7|7 ©S HERILE 28 RHO| A8 E A

Source: UBC CPSC 330 (2026), Lecture 13.
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22l NEF E3shs 27
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o ey FET} T 10|

Adapted from UBC CPSC 330 (2026), Lectures 5 and 13.
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e LT Al A W K2
st& A2 gRme Ko S AR B st A2
HE BN YT st xR Mg E s xta
EZSIE Hl8 St A20| BRY EFUA  ¥B A2
Of: H& Xtg x = (1,2, 3)2 B2 22t HAE 2L 42 Ml E82 4 — 2 = 2L} BHIAE K| @2 TH| B 2.568 M 1.57} £Ct

A S40| xf=2| S Mp1 1 A

At mo|matelo| fitol| ZEtSHCt
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E=IE= £4 X2 =
J1EE MEds 44 BZU MR, fit = predict
] > e Xy =253

Z2 Mo|Z2tels MM SHEat of| B0l M 22 S40| 2HS0{EICt

ET =

Adapted from scikit-learn MOOC (2022), Pipeline diagrams.
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#ZE XtE(validation data)= S4-2H MEHo|, HIAE Xtg2=

Source: UBC CPSC 330 (2026), Lecture 13.

Me % 213 Wojol &0t
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Checkpoint

Feature Engineering
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71 EohE

What Do We Choose When We Fit a

Linear Model?

Next Lecture: Linear Regression Revisited
o HEo| Al4-et MM

EEELE PN
o

. M
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