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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

plt.rcParams['axes.unicode minus'] = False
sns.set theme(style="whitegrid")

pd.set option('display.max columns', 100)
print("2to|=z{z| FH| 2= [4")

gtoj=ziz| FH| 22 [4
# CjoJE E2/{27]: Ames Housing (1460% x 81%)

URL = "https://raw.githubusercontent.com/hjhuney/Data/master/AmesHousing/
df = pd.read csv(URL)



print("coje{ 37| (&, &):", df.shape)
df.head()

Hiolgf 37| (&, &): (1460, 81)

Id MSSubClass MSZoning LotFrontage LotArea Street Alley LotSha

0 1 60 RL 65.0
1 2 20 RL 80.0
2 3 60 RL 68.0
3 4 70 RL 60.0
4 5 60 RL 84.0

8450 Pave NaN
9600 Pave NaN
11250 Pave NaN
9550 Pave NaN
14260 Pave NaN
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df.info()



<class 'pandas.core.frame.DataFrame'>

RangeIndex: 1460 entries, 0 to 1459

Data columns (total 81 columns):

#

coNNO UL WN - O

Column

Id
MSSubClass
MSZoning
LotFrontage
LotArea
Street

Alley
LotShape
LandContour
Utilities
LotConfig
LandSlope
Neighborhood
Conditionl
Condition2
BldgType
HouseStyle
OverallQual
OverallCond
YearBuilt
YearRemodAdd
RoofStyle
RoofMatl
Exteriorlst
Exterior2nd
MasVnrType
MasVnrArea
ExterQual
ExterCond
Foundation
BsmtQual
BsmtCond
BsmtExposure
BsmtFinTypel
BsmtFinSF1
BsmtFinType2
BsmtFinSF2
BsmtUnfSF
TotalBsmtSF
Heating
HeatingQC
CentralAir
Electrical
1stF1rSF
2ndF1rSF
LowQualFinSF
GrLivArea
BsmtFullBath
BsmtHalfBath
FullBath
HalfBath
BedroomAbvGr
KitchenAbvGr
KitchenQual
TotRmsAbvGrd

Non-Null Count

non-null
non-null
non-null
non-null
non-null
1460 non-null
91 non-null

1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
588 non-null

1452 non-null
1460 non-null
1460 non-null
1460 non-null
1423 non-null
1423 non-null
1422 non-null
1423 non-null
1460 non-null
1422 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1459 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null
1460 non-null

object
float64
int64
object
object
object
object
object
object
object
object
object
object
object
object
int64
int64
int64
int64
object
object
object
object
object
float64
object
object
object
object
object
object
object
int64
object
int64
int64
int64
object
object
object
object
int64
int64
int64
int64
int64
inte4
int64
int64
int64
int64
object
int64



55 Functional 1460 non-null object

56 Fireplaces 1460 non-null int64
57 FireplaceQu 770 non-null object
58 GarageType 1379 non-null object

59 GarageYrBlt 1379 non-null float64
60 GarageFinish 1379 non-null object

61 GarageCars 1460 non-null inte4
62 GarageArea 1460 non-null int64
63 GarageQual 1379 non-null object
64 GarageCond 1379 non-null object
65 PavedDrive 1460 non-null object
66 WoodDeckSF 1460 non-null int64

67 OpenPorchSF 1460 non-null int64
68 EnclosedPorch 1460 non-null int64

69 3SsnPorch 1460 non-null int64
70 ScreenPorch 1460 non-null int64
71 PoolArea 1460 non-null int64
72 PoolQC 7 non-null object
73 Fence 281 non-null object
74 MiscFeature 54 non-null object
75 MiscVal 1460 non-null int64
76 MoSold 1460 non-null int64
77 YrSold 1460 non-null int64
78 SaleType 1460 non-null  object
79 SaleCondition 1460 non-null object
80 SalePrice 1460 non-null int64

dtypes: float64(3), int64(35), object(43)
memory usage: 924.0+ KB

X/ Hr59 29 57

df.describe()

Id MSSubClass LotFrontage LotArea OverallQual
count 1460.000000 1460.000000 1201.000000 1460.000000 1460.000000

mean 730.500000 56.897260 70.049958 10516.828082 6.099315
std 421.610009 42.300571 24.284752 9981.264932 1.382997
min 1.000000 20.000000 21.000000 1300.000000 1.000000

25% 365.750000 20.000000 59.000000 7553.500000 5.000000
50% 730.500000 50.000000 69.000000 9478.500000 6.000000
75% 1095.250000 70.000000 80.000000 11601.500000 7.000000
max 1460.000000 190.000000 313.000000 215245.000000 10.000000

# MSSubClass(FTE R8 TFE)E AE NEE QUCk. ZE =2f0lof = Af.

# TODO: dtype, Er, L7#E £=5l2f

print("MSSubClass dtype :", df['MSSubClass']. ) # XX+ ELQ)
print("MSSubClass E# :", round(df['MSSubClass']. (), 2)) # ZZ A
print("MSSubClass 1I{%f:", sorted(df['MSSubClass']. ))) # Ot

# &3 ZB 21 0 Ho FFZl0| 90| Y= RALIX| M2teEAt



MSSubClass dtype : int64

MSSubClass H&# : 56.9

MSSubClass 11R8%Zt: [np.int64(20), np.int64(30), np.int64(40), np.int64(45),
np.int64(50), np.int64(60), np.int64(70), np.int64(75), np.int64(80), np.1i
nt64(85), np.int64(90), np.int64(120), np.int64(160), np.int64(180), np.in
t64(190) ]
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# @ SalePrice 2z XIC}
sp = df['SalePrice']

# TODO: 2f=(skewness)2} & =(kurtosis)E Fs5f2f (8IE: AIZ[=2| .skew() , .k
skew
kurt

print(f"®Hz : {sp.mean():,.0f}")
print(f"&zZt: {sp.median():,.0f}")
print(f"ei= : {skew :.2f}")
print(f"&= : {kurt :.2f}")

plt.figure(figsize=(8,4))
sns.histplot(sp, kde=True)

plt.axvline(sp.mean(), color='red', ls="'--', label="ZHzA")
plt.axvline(sp.median(), color='green', ls='--', label="'&ZX7Z}")
plt.title('SalePrice 2="'); plt.legend(); plt.show()
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/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 48516 (\N{HANGUL SYLLABLE BUN}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54252 (\N{HANGUL SYLLABLE PO}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54217 (\N{HANGUL SYLLABLE PYEONG}) missing from font(s) D
ejaVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44512 (\N{HANGUL SYLLABLE GYUN}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 51473 (\N{HANGUL SYLLABLE JUNG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 50521 (\N{HANGUL SYLLABLE ANG}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44050 (\N{HANGUL SYLLABLE GABS}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
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# LotArea(F£Xx| HE)S B vs gt 5/

print(f"LotArea W& : {df['LotArea']l.mean():,.0f}")
print(f"LotArea &Zt: {df['LotArea'].median():,.0f}")
print(f"LotArea Z|S {df['LotArea'].max():,.0f} <- =2CtZt =OI")
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LotArea @& : 10,517
LotArea =Zf: 9,478
LotArea Z|cizt: 215,245 <- =2CZf =ol
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# Q@ 213 HEE2 XE N&ge 050/ UY=L Eol
sp_log = np.loglp(sp) # loglp = log(1l+x), 00/ YUo{= OtX

fig, ax = plt.subplots(l, 2, figsize=(13,4))

sns.histplot(sp, kde=True, ax=ax[0]); ax[0].set title(f'HHst © (2}
sns.histplot(sp log, kde=True, ax=ax[1l]); ax[1l].set title(f'loglp H=&t

plt.tight layout(); plt.show()
print("Ha& £ H=7} 00| 77X =71?", round(sp log.skew(), 3))



/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 48320 (\N{HANGUL SY
LLABLE BYEON}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 54872 (\N{HANGUL SY
LLABLE HWAN}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 51204 (\N{HANGUL SY
LLABLE JEON}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 50780 (\N{HANGUL SY
LLABLE WAE}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 46020 (\N{HANGUL SY
LLABLE DO}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/tmp/ipykernel 735/2563761168.py:7: UserWarning: Glyph 54980 (\N{HANGUL SY
LLABLE HU}) missing from font(s) DejaVu Sans.

plt.tight layout(); plt.show()
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 48320 (\N{HANGUL SYLLABLE BYEON}) missing from font(s) De
jaVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54872 (\N{HANGUL SYLLABLE HWAN}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 51204 (\N{HANGUL SYLLABLE JEON}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 50780 (\N{HANGUL SYLLABLE WAE}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 46020 (\N{HANGUL SYLLABLE DO}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54980 (\N{HANGUL SYLLABLE HU}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
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# @ 5 H|2(%) UHEX =

miss = (df.isnull().mean()*100).sort values(ascending=False)
miss = miss[miss > 0].round(1)

print("Z=0| = 28 +:", len(miss))

miss.head(20)

a=0| A= #HEH = 19

PoolQC 99.5
MiscFeature 96.3
Alley 93.8

Fence 80.8
MasVnrType 59.7
FireplaceQu 47.3
LotFrontage 17.7
GarageQual 5.5
GarageFinish 5.5
GarageType 5.5
GarageYrBIt 5.5
GarageCond 5.5
BsmtFinType2 2.6
BsmtExposure 2.6
BsmtCond 2.5
BsmtQual 2.5
BsmtFinTypel 2.5
MasVnrArea 0.5

Electrical 0.1

dtype: float64

# Z5 B2 49 AlZ3

plt.figure(figsize=(9,5))



miss.head(15).sort values().plot(kind="'barh")
plt.xlabel('ZZ H|E (%)'); plt.title('Z=X| A2 1574 ZH&EH'); plt.show()

/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44208 (\N{HANGUL SYLLABLE GYEOL}) missing from font(s) De
jaVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 52769 (\N{HANGUL SYLLABLE CEUG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 52824 (\N{HANGUL SYLLABLE CI}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 49345 (\N{HANGUL SYLLABLE SANG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 50948 (\N{HANGUL SYLLABLE WI}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44060 (\N{HANGUL SYLLABLE GAE}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 52972 (\N{HANGUL SYLLABLE KEOL}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 47100 (\N{HANGUL SYLLABLE REOM}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 48708 (\N{HANGUL SYLLABLE BI}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 50984 (\N{HANGUL SYLLABLE YUL}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
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# @ M P9 HEtS TAfof =2 Af

# (a) FireplaceQu(HLtZ E&)7} Z52/ &°| Fireplaces(H L2 J) 7
print("[FireplaceQu ZZ g9 HLtZ JH=]")
print(df.loc[df['FireplaceQu'].isnull(), 'Fireplaces'].value counts(), "\

# (b) MasVnrArea(=% HfjL|0{ BiX)9ol g} 2= — 00/ YO f S ULL?
# BIE: 0Q/X] OF-IX/E True/False(=1/0) 2 B3t - ZAfoH 09 74+, FHALHEH 09
print("[MasVnrArea] Z= 7Jli%:", df['MasVnrArea']. ().sum(),

"| Zfo] 09 H|E: %.1f%%" % ((df['MasVnrArea'] == 0). () * 100))

# (c) LotFrontage Z&S XA £9zt sfLt2 MLH Sulojct 2 Zo| CHEHE

# ZE o g2 glo] Eo{zict. sUHEZE FYglol ANZE CIEX] =RISIEX. >> 7
# TODO: Z=L4/(Neighborhood) E 7|2 = £0{ LotFrontagesl Z2lZlS T5f2f
print("[S4I'E LotFrontage Szt (L&F)1")

print(df. ('Neighborhood')['LotFrontage']. ().dropna().head(6))
[FireplaceQu ZZ &9o| HLIZ JH==]

Fireplaces
0 690

Name: count, dtype: int64
[MasVnrArea] Z= 7H%: 8 | Zf0] 02 H|E: 59.0%

[E4|¥ LotFrontage =7t (YE)]
Neighborhood
Blmngtn 43.
Blueste 24.
BrDale 21.
BrkSide 52.
ClearCr 80.
CollgCr 70.0

Name: LotFrontage, dtype: float64

#“ M&8 Part 3

[cNoNoNoNO]
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# @ MHZZ oy fE A

plt.figure(figsize=(8,5))

# TODO: = H=+9 ZAE AMEZZE T2HEf

sns. (data=df, x='GrLivArea',6 y='SalePrice', alpha=0.4)

# D& 2 ofF ZL0(>4000) 71F2 H2(<200000) +435+ &S YWZHIo=

weird = df[(df['GrLivArea'] > 4000) & (df['SalePrice'] < 200000)]

# TODO: <QojA ZE{H O[MEES WzIMoZE &72{2f

sns. (data=weird, x='GrLivArea',6 y='SalePrice', color='red', s=120,
plt.title('GrLivArea vs SalePrice'); plt.legend(); plt.show()

print(f"s45t A JH=: {len(weird)}")
print(weird[['GrLivArea', 'SalePrice', 'OverallQual', 'SaleCondition']])

/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 49688 (\N{HANGUL SYLLABLE SU}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 49345 (\N{HANGUL SYLLABLE SANG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54620 (\N{HANGUL SYLLABLE HAN}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 51216 (\N{HANGUL SYLLABLE JEOM}) missing from font(s) Dej
aVu Sans.

fig.canvas.print fiqgure(bytes io, **kw)



GrLivArea vs SalePrice
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GrLivArea SalePrice OverallQual SaleCondition
523 4676 184750 10 Partial
1298 5642 160000 10 Partial

# QB 02 HE HE Cf5f Total Area mfM H=~ My
df['Total Area'] = df['1lstFlrSF'] + df['2ndFLrSF'] + df['TotalBsmtSF']

# M BT 2|E s s =0/
print(df[['Total Area', 'lstFlrSF', '2ndFLrSF', 'TotalBsmtSF', 'SalePrice']].

Total Area 0.782
1stF1rSF 0.606
2ndF1rSF 0.319
TotalBsmtSF 0.614
SalePrice 1.000

Name: SalePrice, dtype: float64
“ M&=8 Part 4

Q1 [0o|AFX] EHELH]. 7 M 27H= SaleCondition O] Partial (O]|2t=2 AEH 7H2H)
O|C}. O|E2 Oo|=2 E1 |ATS| MAH A2Vt ofL|H |FX|St= o|aX[o ZAHEH E
?

2l Alg 2Es £ AIt? 2elel 2 =2|§ M=3iet » =

Q2 [CIEZZMM]. Total Area = 1stFLrSF + 2ndFLlrSF + TotalBsmtSF 2|

Stolat, of Mlmh Ho| SHEI HEICKS ALEHEQ1). T Hi4et A IHE BE 2
o B o SRI7HEIETR? (BIE: M2 Y5PH ABE B8 55 £ = (53M
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Part 5. CHHZF 27| 2] & 1t Target
Leakage

© Mg SR MT SIS + HFHS BoxplotS 2 @ si41: 5| o
7 3(SU| S)o YER0| LS OIK| O JAIAE: Ao W,

# @ Ag M2 SIEY

key = ['SalePrice', 'GrLivArea', 'OverallQual’, 'GarageCars', 'TotalBsmtSF',"
plt.figure(figsize=(8,6))

# TODO: AtEt=+ HEHES F5F0 S/EBHOZ 722}

sns. (df[key] . (), annot=True, fmt='.2f', cmap='coolwarm', cent
plt.title(' A2 S S|EW ($X|&0H)'); plt.show()

/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 49345 (\N{HANGUL SYLLABLE SANG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44288 (\N{HANGUL SYLLABLE GWAN}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 44228 (\N{HANGUL SYLLABLE GYE}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 49688 (\N{HANGUL SYLLABLE SU}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 55176 (\N{HANGUL SYLLABLE HI}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 53944 (\N{HANGUL SYLLABLE TEU}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 47605 (\N{HANGUL SYLLABLE MAEB}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 52824 (\N{HANGUL SYLLABLE CI}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54805 (\N{HANGUL SYLLABLE HYEONG}) missing from font(s) D
ejaVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 47564 (\N{HANGUL SYLLABLE MAN}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)



In [15]:

0000 000 (00o0)

1.0
SalePrice 1.00

GrLivArea : 0.59 ] ] 0.8

OverallQual ! 1.00 0.60
0.6

GarageCars b 0.60 1.00
0.4

TotalBsmtSF ! 0.54
YearBuilt b ] ! 1.00

-0.2

LotArea

=
(8]
o
=
(8]
(=)}
(=
=t
|—I
=
=
Ln
o
J
o
o
o
|—I

SalePrice
GrlLivArea
OverallQual
GarageCars
TotalBsmtSF
YearBuilt
LotArea

# o/EHAA gl= 25 Neighborhood(&EL4() o gt S Boxploto =

order = df.groupby('Neighborhood')['SalePrice'].median().sort values().in
plt.figure(figsize=(12,5))

# TODO: =42 SalePrice EZE HAEZEZEOoZ T72{2f

sns. (data=df, x='Neighborhood', y='SalePrice', order=order)
plt.xticks(rotation=90); plt.title('sS4HIE SalePrice £='); plt.tight layc

nb = df.groupby('Neighborhood')['SalePrice'].median()
print(f"7t& M =4l s¢Z2f {nb.min():,.0f} vs Z}& H|M =4 {nb.max():,.0f}



/tmp/ipykernel 735/1827557070.py:5: UserWarning: Glyph 46041 (\N{HANGUL SY
LLABLE DONG}) missing from font(s) DejaVu Sans.

plt.xticks(rotation=90); plt.title('S4H|& SalePrice £='); plt.tight la
yout(); plt.show()
/tmp/ipykernel 735/1827557070.py:5: UserWarning: Glyph 45348 (\N{HANGUL SY
LLABLE NE}) missing from font(s) DejaVu Sans.

plt.xticks(rotation=90); plt.title('SU4|& SalePrice £2='); plt.tight la
yout(); plt.show()
/tmp/ipykernel 735/1827557070.py:5: UserWarning: Glyph 48324 (\N{HANGUL SY
LLABLE BYEOL}) missing from font(s) DejaVu Sans.

plt.xticks(rotation=90); plt.title('S4H|& SalePrice £='); plt.tight la
yout(); plt.show()
/tmp/ipykernel 735/1827557070.py:5: UserWarning: Glyph 48516 (\N{HANGUL SY
LLABLE BUN}) missing from font(s) DejaVu Sans.

plt.xticks(rotation=90); plt.title('Su4|& SalePrice E='); plt.tight la
yout(); plt.show()
/tmp/ipykernel 735/1827557070.py:5: UserWarning: Glyph 54252 (\N{HANGUL SY
LLABLE PO}) missing from font(s) DejaVu Sans.

plt.xticks(rotation=90); plt.title('S4H|& SalePrice £='); plt.tight la
yout(); plt.show()
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 46041 (\N{HANGUL SYLLABLE DONG}) missing from font(s) Dej
aVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 45348 (\N{HANGUL SYLLABLE NE}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 48324 (\N{HANGUL SYLLABLE BYEOL}) missing from font(s) De
jaVu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 48516 (\N{HANGUL SYLLABLE BUN}) missing from font(s) Deja
Vu Sans.

fig.canvas.print figure(bytes io, **kw)
/usr/local/lib/python3.12/dist-packages/IPython/core/pylabtools.py:151: Us
erWarning: Glyph 54252 (\N{HANGUL SYLLABLE PO}) missing from font(s) DejaV
u Sans.

fig.canvas.print figure(bytes io, **kw)
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J>I >

|25 Train/Test 28 &, CHA|-AH LZ T =S| TODOE MY 2HI=
FEAIZ|7] @ S| "Train E4 2 TestE MROH'= /2| ™ME
to| @ SIAtEY: 2EE '+ MA'sliof St= |A&] MA

>Hi

from sklearn.model selection import train test split
from sklearn.impute import SimpleImputer
from sklearn.preprocessing import StandardScaler

# ZIEKS] =AY B Z IYBF AL

feats = ['GrLivArea', 'OverallQual', 'TotalBsmtSF', 'GarageCars', 'LotFrontag
X = df[feats].copy()

y = np.loglp(df['SalePrice'l])

# 1) Zf& 01X Train/Test 2& (random state= 292/ gtH Z 4xf2[Z!)
# TODO: ofzH off 2o stH 2t 4xf2/ (0of: 20215tH/0/5 2021)
X train, X test, y train, y test = train test split(X, y, test size=0.2,

# 2) Z= CjA|: Train offA{ fit, Test 0= transform Bt

imp = SimpleImputer(strategy='median')

X train_imp = imp.fit transform(X train) # fit transform: Train
# TODO: Test = A= fit SfX/ Zt1, Train 0] &t£35f ZES=Z transform Bt 5}2f
X test imp = imp. (X _test)

# 3) 2AYE = 52 2F (Train OfA/Et fit)
= StandardScaler()

X train sc = sc.fit transform(X train imp)

# TODO: Test AHLZE (transform Ef)

X test sc = sc. (X _test imp)
print("2t2 — Train:", X train sc.shape, "/ Test:", X test sc.shape)
print("Train &YZI2Z RS LotFrontage CHAM|Zf:", round(imp.statistics [fea

2t2 — Train: (1168, 5) / Test: (292, 5)
Train S¢Z2/2Z 2 LotFrontage CHX|Zt: 69.0



£ M&% Part 6

Q1. Test H|O|E{0f| fit (2= fit transform)
2joil £0{2 O[X[2] Ti|O|E{"E2f= 2T 0[A] M HSIA|
SO0{CHE M FoI0] AJO{LEANR27? - Ef:
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