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HO]El F+=2| 7|2 — Row

Target

- Column - Feature -

Passenger_|d survived pclass sex age
1 1 L female 29 ~ 7t B E = BEN 1A (3
2 0 3 male 22
3 1 1 female 35

( ) é
Feature (X) — 2 & Q24 H= Target (y) — Oll= CH 4
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HO|E| @O E 7| — head() - shape - info()

df[cols8].head() — alive ZHS 7|YaiFH 2
survived pclass sex age fare embarked alive alone
0 3 male 22.0 7.25 S no False
1 1 female 38.0 71.2833 C yes False
1 g female 26.0 7.925 S yes True
1 1 female 35.0 53.1 S yes False
0 3 male 35.0 8.05 S no True

Column Non-Null Count Dtype

df shape = (891, 15) | 891% x 15%& survived 891 non-null inté4
ZZ:age 177 deck 6887 embarked 27 age =V = £loatbd

deck 203 non-null category

1. info()0IA] Non-Null Count?| 891ELC} Mo™ AZX| EX| — age(714), deck(203)0] o|O] EL|LC}.



ntE 3

l=SAH2 B B

Mean - Median - Mode - Variance - Std - IQR - Skewness - Kurtosis
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MEE — Range - Variance - Standard Deviation

Variance Std Dev
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Quantile - Quartile - IQR

<~ IQR = Q3 - Q] (7I24H 50%) —

CHZ}

El-i-ﬁl Q1 QZz%%*ﬂI Q3 | A HA
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IQRE =2 2 — Histogram + Box plot
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Kurtosis (H )
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describe() + 5 — fare Y = 4.79, age 2= 0.39

df[["age" "fare", "sibsp","parch"]].describe() — fare & &=

714.0 891.0 891.0 891.0
29.7 Bl 2 0.52 0.38
14.53 49.69 1.1 0.81
0.42 0.0 0.0 0.0
20.12 7-91 0.0 0.0
28.0 14.45 0.0 0.0
38.0 31.0 1.0 0.0
80.0 512.33 8.0 6.0

fare 9= 4.79 M 334

age 9T 0.39 T 0.18

|skew| < 1 — #2Q| CHH
- Hot EEHQ
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25X - 0| K] - 2XE

Missing Value - Outlier - IQR - Z-Score - Log Transformation



Missing Value — 25X|2| 37tX| &l

ZAEK|: 71BE|X| %2 7t / pandasOlME= NaN(Not a Number)2 2 X / isnull)2 EX|

ESR HEoF
718 3 L ol 27 Sl 2hol Of 0| ERYSIA| 242 GlolEf X2 24l M4
A% Ho|E7 YA RE 9B 2% X7 00| Yt Y NAE @RH8 oF

XY:50% 1t - E AA|

or 'Unknown' & HE MM

X ~5% - A Ay

(Row Deletion)
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Outlier — O|AtX| EFX] : IQR 11%! - Z-Score

Ql - 1.5 x IQOR
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H 2H(Transformation) vs 27| & (Scaling)

Log Transformation
21 Hel
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1. Standard Scaler (BE=2}) - H+d 0, EEHAIE UF
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Correlation - Heatmap - Groupby - Simpson's Paradox - Target Leakage
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Correlation Matrix - Heatmap - 37}X| ¥

Correlation Matrix L X" sot

© L-T -

df.corr(numeric_only=True)
o2 =Xy Ho| HEtA+E ot HE 2
=

ony — HXXS{O 11 0 HO
pre (%%#—% OF .LL|-E|'A§ %) — HFHE2 50| Of0) Qi3

Heatmap: 42

A= M AT 5 df.corr()= X0 =gt WEHHET) QIO H
=0 2 "B g8 4% w47t B MBe| $BE SN HNE
r=0 = 'M& 2A g2 ojoj] LIX| &2 — Simpson's Paradox
age<«survived = -0.077 sex-embarkedZ} S|EWO]| 812 HH: MM r=-0.23()
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Simpson's Paradox
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Target Leakage

QR 7} featured]| 40 =0{7I= A

e st AIE HiZ &
(2+H) G ClE)

survived pclass sex age fare embarked alive alone

0 3 male 220 7.25 S no False

1 1 female 38.0 71.2833 C yes False

1 3 female 26.0 7.925 S yes True

1 1 female 35.0 53.1 S yes False

0 3 male 35.0 8.05 S no True




Target Leakage

o ot Al o =
(2FAH) (= xH) (O 2H)
( ) a A
A8 7S X A8 =71 (0|2 BR)
pclass - sex - age - fare - embarked alive - 4A} 210l S 0| HHE
StE M & = A= o stE AU EXSHX] 2= 2
\ J \ J
4 ZF: pd.crosstab(alive, survived) - €X|& 100% | alive="no'= H&F AlY, 'yes'= HE WE
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Encoding - Scaling - Feature Engineering - Modeling Strategy



27| — EDAOIA LHZ oJALAH

EDAS| &==2 2|7} ofL|2t o AFEHO|LCE.

EDA Decision Table — The real output of EDA is not a graph, it's this table

alive Target Leakage — 100% match with survived Drop immediately

deck Missing 77.2%, structural Fill 'Unknown'

age Missing 19.9%, input omission Median impute (Train only)
fare Skewness 4.79, strong right-skewed log1p transform

sex Nominal — no order One-Hot Encoding

pclass Ordinal — 1st > 2nd > 3rd class Ordinal Encoding

embarked Nominal, 2 missing rows One-Hot + drop 2 rows



EDA A& — Wine Dataset

EDAS| A== 27t ofL|2t e|AFE ™ O|LC}.

class Alcohol  Malic acid Ash Alcalinity (Magnesiut Total pherFlavanoidsNonflavan ProanthocColor inteiHue OD280/OLProline
1 14.23 1.71 243 15.6 127 2.8 3.06 0.28 2.29 5.64 1.04 3.92 1065
1 13.2 1.78 2.14 11.2 100 2.65 2.76 0.26 1.28 4.38 1.05 34 1050
1 13.16 2.36 2.67 18.6 101 2.8 3.24 0.3 2.81 5.68 1.03 3.17 1185
1 14.37 1.95 2.5 16.8 113 3.85 349 0.24 2.18 7.8 0.86 345 1480
1 13.24 2.59 2.87 21 118 2.8 2.69 0.39 1.82 4.32 1.04 293 735
1 14.2 1.76 245 15 112 3.27 3.39 0.34 1.97 6.75 1.05 2.85 1450
1 14.39 1.87 245 14.6 %96 2.5 252 0.3 1.98 5.25 1.02 3.58 1290
1 14.06 2.15 2.61 17.6 121 2.6 2.51 0.31 1.25 5.05 1.06 3.58 1295
1 14.83 1.64 217 14 97 2.8 2.98 0.29 1.98 5.2 1.08 2.85 1045
1 13.86 1.35 2.27 16 98 2.98 315 0.22 1.85 7.22 1.01 3.55 1045



Encoding Comparison — One-Hot (Nominal) vs Ordinal (Ordinal)

No order (e.g. wine class) —» One-Hot Order matters (e.g. quality grade) — Ordinal
Before After One-Hot Before After Ordinal

Class 0 1

Class 1 0 1 0 Medium 2

Class 2 0 0 1 High 3

Class 0 il 0 0 Medium 2

Class 1 0 il 0 Low 1
One-Hot 212E I B0 A 8. EZXNE Class 0/1/27 37| 2 Ordinal 2132 &MY H=0]| ALE. Low < Medium < HighMZ &
A glol #EEH 2 o, Zt HFS Er 0/1 ZEHRZ TH=C 7t ofof IS m, AE =Xt =ME XIE




=1 2= 1.10 — 0.31 (magnesium)

|| > 10] — log1p HEOZ HF2I0f| 7tZA|

Log Transform — magnesium (skewness 1.1 - 0.61)
If |skewness| > 1: apply loglp to bring distribution closer to normal

Before — magnesium

After loglp — magnesium
Skewness: 1.1 (|skew| > 1 - transform needed)

Skewness: 0.61 (nearly symmetric)

= = Mean 99.7 = = Mean 4.60
25 —— Median 98.0 20 — Median 4.60
20
15
+— —
s 15 5
(o] (o]
& O 10 ‘
10
5
Ll M. .. 0 |
80 100 120 140 160 4.4 4.8 5.0

magnesium (mg/L) loglp(magnesium)

log1p(x) = log(1+x) x=0¥! Off QtHSIHH| ALE Jts. AF|YLE ot HE| BXo| "Dk &)" XtHIE HHECt.




AFAYE vs 21 HEZE — magnesium (T 1.10)

StandardScaler / RobustScaler: |2t HFELCE (= FX|) | log1p: =X 2 XK E HHELCH

Scaling vs Log Transform — magnesium (skewness 1.10)

Standard / Robust: change range only (skewness unchanged) | loglp: changes the shape itself
Original StandardScaler RobustScaler loglp Transform
Shape unchanged Shape unchanged Shape unchanged Shape changed!
25 25 25 20
20 20 20
15
€15 ] €15 €15 E
= 3 3 3
o N o o o
O O O O 10
10 A 10 10
5 ' 5 5
0 m m L I I!I i|!|! H B 0 I IIII I.. H_ 0 0 L 1 L il
80 100 120 160 - -1 0 1 2 3 4.4 4.6 4.8 5.0
Range 70 ~ 162 Range -2.1 ~ 4.4 Range -1.5~ 3.4 Range 4.26 ~ 5.09
Skewness 1.10 Skewness 1.10 Skewness 1.10 Skewness 0.61
AFA|YE . Standard®t Robust 25 =7t 1.102 JHZ2RX|, 2XE log1p = B2 HE A=}t 1.10 - 0.612 TS0 EXJ} Cf CHAEIH,

L1 Hat X. Ehed] 2hel Efl(scale)E =FY #O|C}. 2|20 BIHO| A YO|H, = Cf HEol= AT JtsSolCt.




DdsE M5 H|u (5-fold CV) — Wine Dataset

KNN & SVM: A2l @10] ~0.67 — AAHIYZ! T ~0.98 (+30%p) |

Model Performance Comparison (5-fold CV) — Wine Dataset (scale range: 0.13 ~ 1,680)
KNN & SVM: ~0.67 without scaling - ~0.98 with scaling (+30%p) | RF: no change

I R A S

@ KNN (no scaling) None 0.680 0.650

@ KNN + Standard KNN Standard 0.972 0.972 T distance-based: scaling critical

® KNN + Robust KNN Robust 0.961 0.962

@ SVM (no scaling) SVM None 0.674 0.625

® SVM + Standard SVM Standard 0.983 0.983 T kernel-based: scaling critical

® SVM + Robust SVM Robust 0.978 0.977

@ RF (no scaling) RF None 0.977 0.978

RF + Standard RF Standard 0.977 0.978 = @ tree: scaling irrelevant
KNN & SVM — A A2 §1S ol RF — 273 2L
Hel/7'2 Arto] 2 Zh(proline ~700)0f] X|EHEHSIC} 371 Se{A S At 2| 7

o

ZZf(threshold)2 2 THCHSIE 2 40| MLH K AF|0|
£=Ct. 0.977 = 0.977.

| Eals 7] 7]
AN BRQIZ VBl $£F(~067). w2 x| o




Feature Engineering Experiment (KNN + StandardScaler)
EDA patterns — feature ideas — actual performance gain

Accuracy F1l Score (macro)
1.02 1.02
1.00 +0.011 1.00 +0.013
0.98 0.972 — 0.98 0.972
>
o 0.96 £ 0.96
= v
o 0.94 ) 0.94
<< 5 :
—
0.92 % 0.92
0.90 0.90
0.88 0.88
Without With features Without With features
features features
phenol_ratio = total_phenols / flavanoids color_alcohol = color_intensity x alcohol mineral_index = magnesium + ash x 10
= L= (o] § 2 A
H=_H|E Ny LIS Oju|E_x|4

total_phenols / flavanoids

o= 78 H=E

MALZE DR

color_intensity x alcohol

magnesium + ash x 10
OJUIE &2 Xl




ne Class)

SEE L+ I{E0] =2t

Confounding Variable (Wine Class) — alcohol vs proline
Variable absent from heatmap turned out to be the most important | R?: 0.521 - 0.692

Overall — no class split Split by Wine Class — confounding variable
r = 0.64 (weak correlation) Strong pattern within each class
Overall (r=0.64) @ Class 0 (Barolo) @
1600 1600 =~ = r=0.36

Class 1 (Grignolino)

— = 0.04
1400 1400 Class 2 (Barbera)
r=-0.09
1200 1200
© )
.£ 1000 = 1000
= e
[ o
800 800
600 600
400 400 e ® e g
200
11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0
Alcohol Alcohol
M2o| oM FMHZ 2™ alcoholzt proline| A2t |
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Step-by-step Performance — Wine Dataset (KNN)
EDA decisions compound: each step builds on the last

0.972
0.950
@ + StandardScaler @ + loglp
(KNN) (KNN)

"EDAS| oJAIZE2 Z1t=0] otLfef, O L2 2

0.983

@ + Feature Eng.
(KNN)




EDA 2|AIHEA S = — Wine Dataset

EDAS| A== 27t ofL|2t e|AFE ™ O|LC}.

EDA Decision Table — Wine Dataset
The real output of EDA is not a graph, it's this table

magnesium Skewness 1.10 — strong right skew log1p transform
malic_acid Skewness 1.04 — strong right skew loglp transform
proline Range 278~1,680 — largest scale Scaling required
nonflavanoid_phenols Range 0.13~0.66 — smallest scale Scaling required
color_intensity Range 1.28~13.0 — large variance Scaling required

target (class) 3 classes (0,1,2) — nominal, no order Classification target
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