—. XBAE

1. @R DEEERBADXBBEMTTE SEEZE. NHFINER
RAF—NEENARTE . HEXEEZBENEMEFNEERNDT, MK
DAEAN, MUETUNFSERAE . FREENNAEEZ, RITFXE
Wh. BREADE. XRRRMERSIENEL. RETHFHANRENIAK
BHmE PN REE.

2. ARRE. $NBITIEEMNMELABEESE (AEEZHIMUC Irs, JRFE
#EHFIZUCI Bank Marketing) | FA4 XSG EMNHIEHITL L. ARIRTE
RNAEBREEELE. BEEIIMAMTNTTE. BSHMTELERVRTOEE
EHITLLRON, SR RIFTRIT KRB,

o  AEREIEE, UClIrs, 1504, 44k, (SEirs.dataXft)

http://archive.ics.uci.edu/ml/datasets/Iris
o TRZLEIKIRE  UCI Bank Marketing, 4119M AR, 204, (5%

bank-additional.csv3{&)
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
=, XBiEE
1L IHiRE ARAVERFELR
2. £ 4 Visual C++ / PythonZE AR

=, XBIE

sepal_length_cm. sepal_width_cm. petal_length_cm. petal_width_cm. class=Ek

REMNEXDHBREKE. RZHE. ERKE. ZREE. EERNEF.
1. SR, FHMImsatE

2.

[

DRI REE, BTN IEEITEA

3. IEFELUMMNITTER RER


http://archive.ics.uci.edu/ml/datasets/Iris
http://archive.ics.uci.edu/ml/datasets/Bank+Marketing

4. R TSRS LM AT LR R

M. 2R (BRERERMTEHA, TERORBEERE)

ST S —, EAKNN, B, R, MRS E TSI R
RA.

1. KNNE;3%

B2 ETHARBMMSE, FTEENNRS, TEESIGEhEMER
B BEE, EEEIAMIK MR, RIBXLEREARAEFHITHE,

ISR

(1) 18RS FRRJLESHES, by FERSREESE.

(2) ZHEEE. KPXNTEREWMRK, B XEIBEREAENKE.

(3) HFEIA—1k: AABEBITEFEARESE, SEXNEIRETA— LR
K1,

SMITSOR-

(1) BIEMALIE

A, InEEEE
M UCH BIREFEE Iris #iES%, FarRHIs]A sepal_length,

KA

sepal_width. petal_length. petal_width F14>Z2545-% class,

url =
columns = [

data = pd.read_csv(urli, =None, =columns)

B. HrERAE

BIFITEZHHEFR (sepal_area = sepal_length * sepal_width) F04F#FHEFR
(petal_area = petal_length * petal width) 4 pRITEHISHAE, BTk, B
BEAZYH, BERLD, AXRBERS T
e it A

datal ] * datal

datal ] % datal

(2) BRESEESHWMATIE L
BALEERE: XINEE g mIRGF{E (sepal_area #1 petal_area) .

PRy AEIREFRIclassTl,




, 1].values
].valuves #

(3) SR

A. RESCHE

k_values: KNNAH&IEREIE=E, M1%(20,
split_ratios: WX Sk, BESEEA 0.2, 0.3, 0.4, 0.5

k_values = range(l, 21) # i k {fHM
split_ratios = [0.2, 0.3, 0.4, 0.5] # ¥ttt

B. RENIGE5XIE (BIXIIE)

I8 A Fr A split_ratiosFlk_valueszB4& ., HEHMAEST, £/ train_test split
nuRs, FHXRE#HITIRENL (StandardScaler) . #rAELZE(EA
KNN 7> KaZ i RGN, HENRAEN D LERE, BAESHA
SEERZRFfEAaccuracy_matrix P E|&EM k F split_ratio, [X&ZXF
NERSHERE,

# HREMN K EANRE S
bfor split_ratio in split_ratios:
accuracy_row = [1 # GERRGERE & HO R 4 e
# RIS N ZRAAAA
X_train, X_test, y_train, y_test = train_test_split(X, vy, =split_ratio,

# FFEbRE

scaler = StandardScaler ()

X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)

for k in k_values:
# {HFIKNNSR2
knn = KNeighborsClassifier( =k)
knn.fit(X_train, y_train) # i
y_pred = knn.predict(X_test) # {4

# i SHER
accuracy = accuracy_score(y_test, y_pred)
accuracy_row.append(accuracy)

# SN

if accuracy > highest_accuracy:
highest_accuracy = accuracy
best_k = K
best_split = split_ratio

accuracy_matrix.append(accuracy_row) # ¥EbiGEfiilis

(4) HBAOETRUSEAEUR
A% accuracy matrix #4 NumPy #(4H.



14 NumPy

accuracy_matrix = np.array(accuracy_matrix)

B.{# /A seaborn.heatmap Z;HI# /1[E, BRARE k EFNIRE S e
FKAEFERAT I,

# hliE
.figure( =(12, 8))
.heatmap(accuracy_matrix, =k_values, =split_ratios, =True)
.xLlabel( )
.ylabel( )
Stitle(
.show()

(5) mILERTRML

ERREARE kK MK S EEEFI% KNN RE, LHERE, RTE
BAEEFEI=E (SAERMERER) NW2EDI .
|

bPi# TRk A R

il SRR T Ak

X_train, X_test, y_train, y_test = train_test_split(X, vy, =best_split,
scaler = StandardScaler()

X_train = scaler.fit_transform(X_train)

X_test = scaler.transform(X_test)

knn = KNeighborsClassifier( =best_k)
knn.fit(X_train, y_train)
y_pred = knn.predict(X_test)

# ALk B Ail]

plt.figure( =(8, 6))

plt.scatter(datal 1, datal 1, c=pd.Categorical(datal 1) .codes,
plt.colorbar( =

plt.xlabel(

plt.ylabel(

plt.title( {best_k} {best_split})")

plt.show()

(6) EITERBE DT

ATERHENAESH (B k=3 WESH=02)
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K {50 S bR E R

DT

(1) KL BIRS, TbKENE, REFFRILATRESERET (ZHE
i&l) o

(2) HMRELLFIEAE, KETBEEE, —L£R/NFRANKETESSUE
FERTRE, MPERESENKETRERSERE,

BAME, KNNSKEMEZFZ ISR, EURELSLERAR, EXKES 6
RN E AR N P RIF S ERE,

2. XFEBEHEZL

R IREBRAUSELLR (XHEE) HNEBFH.

PG 3

(1) EFZRE RELIEFTDERSENZRE, DEMRERLEMIHE
RBF #ZEEERD .

(2) ZHORE: BUMRRRIRXXBIDFEESH

(3) HEFRAEM: SVMMHHERESUR, FTEHTIE(LAIE,

S E:

EKNNEEH SRR IS REN, AIESEARTEBRAR, AN XAEHET
%,

(1) BIETALTE

(2) BEDFREZHM AR L

(3) ZEUAL
A EXEEEE
kernels: SVM 9 4 FhizkrK A (linear. poly. rbf, sigmoid) .
split_ratios: JMXE S (0.2, 0.3, 0.4, 0.5)

# 5

kernels =

r r r

split_ratios = [0.2, 0.3, 0.4, 0.5] # kb
B. BERE




SNETRIR BHAARAMMIRKE S, JMANGERMNRE, FHXFERE
1k

NER: BHAEZEEKE, FHRSYVMIYIZER, UNRELER, 1T
BENFAERETINCR. EHUYESERER. RERREMNRELL.
BEMNEE & X N A EF R F A\ FEaccuracy_matrix

or split_ratio in split_ratios:
accuracy_row = [] #

X_train, X_test, y_train, y_test = train_test_split(X, vy, =split_ratio,

scaler = StandardScaler()

~ kernel in kernels:
c( =kernel,
_train) #
y_pred = svc.predict(X_test) #

accuracy = accuracy_score(y_test, y_pred)

accuracy_row.append(accuracy)

if accuracy > highest_accuracy:

accuracy_matrix.append(accuracy_row) #

(4) ANETRUSHAEGIR
(5) RILERTHML
(6) BEITHERBEDT

ETFERFHEN S XN (BAEREN= incar, AMELE=0.2)
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SVM 42 R B S5 R o b v AR E S0

ssssss

poly
RARRY

T
(1) AEHZEE (linear, poly. rbf, sigmoid) 7&/)NUIKERLL BT EAEEEBRIRT
REHAERE (FiEl) .

(2) HEEWRELLFIEKR, FAEZERENFRILI DL

linear SrofiZ R FRMAEXMRRE, BMEMIRELLBIINK, BAFRDERGER
SKFE (0.9UE) .

poly 5 sigmoidiZ i £ 7E MK SR EL FUBR K IS AT R B TP, WX LEAZ R EL
EIZEERE T2 (LRI A DlinearFrbffe E s 58 & .

3. REWEL

JRIE:

ETHREMHA TR ER: BEFHETR (EEEE. BERERE) B
EHEEDPHKTE, REAETH AR

BIDF R

(1) HEERF: RI\HRIFE (MERIBRIECEL) EERMIFIE.

(2) FIEEHE TUERERKRE. R/IVERESAEHE.

(3) BU#LALIE: AT INE, o IMXRERHITER (MBS /EE

) .

S E:

EKNNEEH SRR IS REN, AIESEBARTEBRAR, AN XAEHET
B .

(1) BuEmALE

(2) BEDEESWAMNE L

(3) ZEIAE

A EXEFREH

max_depth_values: RERHTEARE, BUESEE H1E 20,
split_ratios: MiX& AL, BEAN 0.2, 0.3, 0.4, 0.5,
# E 3 3

max_depth_values = range(l, 21) # ;i

split_ratios = [0.2, 0.3, 0.4, 0.5]




B. #&RidfE

SNETER: BAWRESLL. £/ train_test_split 3 EHRE 2 AYIZ%EMN
MIRE . FEHEHRITIREN

WF@% B ARERNEARE., 1 ADecisionTreeClassifiery)l| 2 &%
HANRE EHTIN, TESXEHRE, FHICXEMSRAENE
%ﬁﬁﬂﬁ%ﬁ%%?ﬁﬁ%@amwmkmmm,u@ ﬁ%ﬁmﬁl

plit_ratio in split_ratios:

st, y_train, y_test = train_test_split(X, vy, =split_ratio,

rm(X_train)
er.transform(X_test)

in max_depth_values:

accuracy

accuracy_|

if accurac

_row) #

M)mﬁlTM%ﬁﬁ@A&%

(5) RILERTHML
(6) BEITERBEDT

ETERFHIMEST (RERE=4, MilESE=0 2)
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A R ARE SN E S RSB
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MRS
04
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T

(1) EBREAMIRELLFIR (0.2, 0.3) MRANRKEERET, REMER
PMAZIE LOAPERAR . X BB ETTRER AE 8, HERRNE IR EHME.

(2) MERKREZMK, REZERAK, LHAENUKEAIRNRIEFESE. &
MmN BIE R (#00.5) f5, EWERE M, ENERFEFE0.9 LT, HAREIZE
BE LR RMBMER L IEShEBE YRR

4. BEVIHRMEZE

JRIE:
HEZMNARNARMNERFZIFE BESNGERAEIRE (IME) 4
TEREANERE, HESRARR, REABENEXESENNGELLE
BILF R
(1) BEAME: BILEIEMEY RIS ERILERE, B RERERNTTZE, &8
ARSI,
(2) BHEERF. XBSUBEIEARNMNEE (n_estimators) . FRRNER KR
E (max_depth) %,
(3) FHGRES: XEZANokRE (RRW) ERHATES
SMITSOR-
EKNNEEHNEE RN, AEESERARTEERAR, SMRANXAEm#ET
(1) HIEmALE
(2) BEHFEZ AN TS H
(3) ZEUAL
A EXEEEE
REEE: ®EAENE (10, 20, 40, 50, 100, 150, 200) , HUEERERE
FAEHE,
MR G EEARMKELLSF (20%, 30%, 40%, 50%) kNl
AN B 2B

n_estimators_values = [10, 20, 40, 50, 100,150, 200] # FEHLARMREE

split_ratios = [0.2, 0.3, 0.4, 0.5] # WAtk



B. #&RidfE

£/ train_test_split FEIBED AHINGEFTNXE, REBEBABONKNES
EE# 1B . W GEE, BEIRENAEMNEE, 234 AERE
FMEE, (TEEMSHASHEREERE, FiLRER. IHELSEHE
&, IREESERHRENNHNEEMNIRNE L.

o in split_ratios:
y_row = [] #

X_train, X_test, y_train, y_test = train_test_split(X, v, =split_ratio,

=n_estimators,

test, y_pred)

it = split_ratio

accuracy_matrix.append(accuracy_row) #

(4) ANETRUSHAEGAR
(5) RILERTHML
(6) BEITERBEDT

ETEBRFHIN S XS (RERKE=20, AKELEE=02)
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a8

AT

(1) BEVIARMER/ N EL B THEANA R 1009 8RR, FERAAMIK ELF
T, RENNEEL®ES (MN100MEWU L) |, AEFRAKIAELEIFE0.97~0.9944,
FKUMAREFRRE

(2) HEXTRRWTE, BVIHTMBEEMEBEGIOEMRAZE, NEEAL
B E T NRFREZ MR

5. LRI

(1) FrERAERNINAKILE TREESAERE, TRAIMRREALH
ZARET), MNERNRALLAIRMINE (410.350.40 £) THERERRAEAR
E,

(2) RRWEKNNRER R, BEASEE LhERIRE, LHESH (&K
REHKE) LR SIEEER

(3) FEAARMBIIEINWAIEE, EMEARKAMNIAE LG T RIFHELLN
AR, RMIFFRD, RAENHIEES RTINS 5ZLEE

(4) SVMHSRZ R EUE A BIEE TIEEXE, linearSrbfEiZ (LRI AN E
REMF, mpolySsigmoidNIX KL BIERFIEE B2& Tk .

NFEBZ, FAKNN, ZEFEEV. REWN. BIFKREEEETDE,
FRESZOTBRAFFER REHLKRERE.
1.KNNE %
KEERE:
(1) HIRMBS5E®
A. hiEEdE: M bank-additional.csv X {FAEEREE
B. BT BRERNTRMNGIS, WRIIZEWERS.
# 1. HfshnE
file_path =
data = pd.read_csv(file_path,

# S H| 4
data.columns = data.columns.str.strip().str.replace(

yrint , data.columns)

(2) BERTALE



A RERRTE: BREAMEDELTE (RERY y) | FXXETSFAMRE
Z"t5 (one-hot encoding), BirZEEYHEM AEERL (0M11) , &H
LabelEncoder,

B. DEEMBIR: KEIED AFEER X MERERY.

C. #RAEMN: XHFEEMHITIREL, BRABENFAEASITRE ™ £ K1Y
B n

H-MIBE H b541
1_columns = data.select_dtypes( =[I 1).columns.drop('y') # #ift y /& object XA
data = pd.get_dummies(data, =categorical_columns, =True)

# 1 RAR EEHE T GG
label_encoder = LabelEncoder()
datal'y'] = label_encoder.fit_transform(datal'y'])

# Sy EIRFHER H AR
X = data.drop(
y = datal 1

# A bRELh
scaler = StandardScaler()
X_scaled = scaler.fit_transform(X)

(3) HHEKXD
RSN SR

est, y_train, y_test = train_test_split(X_scaled, v,

(4) SEOEML
A BESHMNIE:
% KNN HEPN =N FEBSEHC
a)n_neighbors: 4REHE.
b)weights: MENEHR (FNHETESE) .
cp: EEEENN (BRTEEEENK/LESESR)
B.MigIE &
T GridSearchCV S ARSHAEGHTIXEIUE, SHEREBSEL
£ cv=5 FRRAHTRZXIIE.

knn = KNeighborsClassifier()
grid_search = GridSearchCV(knn, param_grid,

grid_search.fit(X_train, y_train)

(5) HERTVHAE
THERARERRER, FERD LIRS, RAEBHE. EXEN F1 2%



SRR

best_params = grid_search.best_params_

yrint( , best_params)

# (R mE (]

y_pred = grid_search.best_estimator_.predict(X_test)
accuracy = accuracy_score(y_test, y_pred)

yrint( {accuracy: )

yrint( \n", classification_report(y_test, y_pred,

(6) TTHALIIAT
A REBIXXBIEER, BARBSHASHNFHONATo UANERE=, BN
2 HSHHER MR,

# 6. ATHILE VS
results = p taFrame(grid_search.cv_results_)

heatmap_data = results.pivot_table( =

.figure( =(10, 6))

-heatmap(heatmap_data,
.title(
.xLlabel(
-ylabel(
.show ()|

B AMIXENFEMNMHE, LHDEBAE, BTRORIRELHNDH.
bt (ISP A4 SFEQ RIS HELY 1

.figure( =(10, 6))

.scatter(X_test[:, 0], X_test[:, 1], c=y_pred,

.colorbar( = )

Ltitle( {best_params}
-Xlabel(

.ylabel(

.show()

(7) BITERBREDT

ETMAMEN LS (FESE: ['n_neighbors': 11, "p’: 1, 'weights': "distance’})
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TRISHE A HERE

0.895

0.8%0

distance
1

0.894

-0.893

WE (weights)

-0.892

0.891

uniform
1

-0.81

'weights': 'distance'}

precision recall fl-score  support
0.91 0.99 0.95 1105
0.61 0.18 0.27 131
accuracy 0.90 1236
macro avg 0.61 1236
weighted avg 0.88 1236
DT
(1) FE&ELREEN_neighborsfyiEfn, REVEERF/ELF, EBEAZEN RS
(4N9) JR/EWETRE,
(2) weights (1XZE) EFENERMNFIMAK, distancetXERELTuniform,
(3) KNNXtF4BEESHER, FEFAATIUKIIEENE.

2.mENEE:

SKNNEAH LT RREM, A ESEBRAEERAE, WA HEi#TR
®.

SMUOR

(1) FIEMBESE®

(2) R

(3) FHBREN»

(4) BHEOAML



AZESENIE:

%F SVM BREH=ANFEBSE:

a)C: &SNS, HFHIREE R ES IENLaITUE.,

b)gamma: #Z%ERESE, ¥ IFRENFRIDFHEIETE,
c)kernel: #ZREIKE!, X¥#F rbf (EHt%) #0 linear,

B.MIgEER:

A GridSearchCV WARSHASHTIXEIE, FHREBSEL
A cv=5 FRAEFRZNEIL,

)

oparam_grid = {

: [8.1, 1, 10, 100],
: [1, 0.1, 0.01, 8.001],

: [ , 1

svm = SVC()
grid_search = GridSearchCV(svm, param_grid,

grid_search.fit(X_train, y_train)

(5) HERVHAE
(6) TR AT
(7) BRHERBRERDT

ETMREEN XS (FES%: {02 10, 'zanma’: 1, "kernel': 'linear'})
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TRISHE A HERE

0.914
- 0.901 0.901 0.901 0.901

0.1

0.912

1.0

0.902 0.902 0.910

~-0.708

ES% ©

0.902 0.902

10.0

~0.706

-0.704

0. 901 0.902

100.0

- 0.902

I 1 1
0.001 0.01 0.1 1.0
Gamma {& (gamma)

{'C" 10, 'gamma': 1, 'kernel': 'linear'}

precision recall fl-score  support

0.93 0.96 0.95 1105
0.56 0.38 0.45 131

accuracy 0.90 1236
macro avg . . 0.70 1236
weighted avg . . 0.89 1236

(1) SVMEVERERAEARSHAE T RERNRE, TMhEER/N.

(2) BEEESISHCHIER, HANERERE/MERA, EGammalEX 4 RHIT N
Bl

(3) SVMXSHMBEAMRK, E6RTEAREREMEREENGS.
BRFERE L.

SKNNEEMLRISRREN, FAEESERATEBEMAR, AN XAEH#TRE
%
LRITFE:

(1) BEEMESER
(2) BEETALE
(3) BHE&KXD



(4) ZHOAM
AR E SN
HRRIEFESEL (A0 criterion, max_depth, min_samples_split,
min_samples_leaf) & %E L MEEIE.
B.MgIER:
F A GridSearchCV X ARESHAGHITENRWIE, FHREBSE
A cv=b RAEIZXEIE,

]r
: [None, 10, 20, 30],
: [2, 5, 10],

: [1, 2, 4]

dt = DecisionTreeClassifier()
grid_search = GridSearchCv(dt, param_grid, =3,

grid_search.fit(X_train, y_train)

(5) HERVHAE
(6) TR AT
(7) BRHERBRERDT

BRI ST (BESY: {‘criterion’: "gini’, 'max_depth’': 20, 'min_samples_leaf’ : 4, 'min_samples_split': 10})
—T 10
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TRISHE A HERE

0.8930

0.8925
=

H 0.8920
wl
3
<

g 0.8915
]
EI
E

08910
E
P
e

® - 0.8905
&
Y

-0.8900

-0.8895

2
=FFE (max_depth)

: {'criterion': 'gini', 'max_depth': None, 'min_samples_leaf': 4, 'min_samples_split': 10}

precision recall fl-score support

0.94 0.93 0.94 1105
0.47 0.46 131

accuracy 0.88
macro avg 0.70

weighted avg 0.89

(1) &AFREmMax_depthfJIZ iyt seie HEAARE.
(2) Rmin_samples_split (FR/NDRFAE) AE—ERE LIRSAERE,
(3) FEMHEIBEGRER, EHEUEMMRENFHEESRREIELRE,
A FEVIHRME A
SKNNEEH LSRR, AEESERRTEBERAR, A X AmifTHE
.,
SMUSSOR N
(1) BUBMEBSE®L
(2) #IETALEE
(3) FHBEXIY
(4) SEOREMR
AR B SENIE:

VRN T EBSHEE:

a)n_estimators: WHIEE .,

b)max_depth: WHRARE,
c)min_samples_split: ¥ S EHEAR/NERE
d)min_samples_leaf: 7% S5/ \REARE,



B.MEHER:
FIF GridSearchCV X AES#4H 5347
£ cv=5 RRAFRZXBIL.

[50, 100, 200],
[None, 10, 28, 30],
[2, 5, 18],
[1, 2, 4]

rf = RandomForestClassifier( =42)
grid_search = GridSearchCV(rf, param_grid,

grid_search.fit(X_train, y_train)

(5) HERVHAE
(6) aTRALIHT
(7) BITERBREDT

S

X

XEIE, FEREESE.

VBRI S2EST (RESH: {'max_depth’: None, 'min_samples_leaf : 2, 'min_samples_split': 5,
[ ]
8_
L
6_
] b [ ] [ ]
=] e
& 4 e e
: a® L] °
.
2,
o ]
T3 R ; T

‘n_estimators’:

0.8

F0.6

b

F0.4

0.2

0.0

200})



TRISHE A HERE

0.9135
o
— 0.9130
o
2
wl
g
= 0.9125
E
B
EI
Ewo- 0.912
- - 0.9120
¥
e
Tk
& ~0.9115
1
£ 0.910 -0.9110
, ~0.9105
10 0

2ARE (max_depth)

: {'max_depth': None, 'min_samples_leaf': 2, 'min_samples_split': 5, 'n_estimators':
I%: 0.90

precision recall fl-score  support

0.93 0.97 0.95 1105
0.57 0.37 0.45 131

accuracy 0.90 1236
macro avg 0.67 0.70 1236
weighted avg 0.90 0.89 1236

(1) KgEmax_depth (HRARRE) 89BN, EEAERRLE/NERTT.
(2) B/NEImin_samples_split (/NI RFEAL) RIALHESHAEFRHE,
(3) HEENSHMTMAGUR, ARHEZHR)N, RABITR,

(4) BEVARMAEEMRE, SEBLERRNNSECEE.

5.tE 4T

(1) HRRIIREM:
BEHARMAMSVMESRINERE, NSBEUAGR.
KNNFTRSRAW RN S LR E EHUE, FEAAIFML.
(2) RESAEHE
BN ZMFSVMEZ FSEHHEE TRAERERIEE 251152 70.9147
0.915,
(3) EMBH=:
SVME& THAERHERREMBERRSHNES.
BEAARMIE & A IE S AR SECCEIA A5
KNNE F T/ RS A BRE UM .
REWERTIREM R LR,

. BEUE




BEAKELE, FTHTKNN, SVM, REHMFFEVNRMED KEENRIEMY
A, x0T SERNREMENT W, KRRA, BYLRMRTISYMAEEREA
REM ERARE BHATSHLIENNBEERSNSR, RRHMFIKNNREE,
BARERFERPURRE . BIFELRE. AOETAECNMSEENLL, ToRZGS
HEIETALIE . SHEOBMAIMRIAEFENERM . HANRNE T 2 XBENIER TR,
WIRF T HIEALE . BUESKHL. SEUAMAMRENHEN G ERES .

B (AR HEB)

Question1_KNN.py

# PN

import pandas as pd

from sklearn.model_selection import train_test_split

from sklearn.preprocessing import StandardScaler

from sklearn.neighbors import KNeighborsClassifier

from sklearn.metrics import accuracy_score
import matplotlib.pyplot as plt

import numpy as np

import seaborn as sns  # FT LI E

# TLE Tk
plt.rcParams[ =T 1 # WERCFHK

plt.rcParams| 1= False  # fRP5S LIRS

. KR

columns = [ s )

data = pd.read_csv(url, =columns)

# T EERE P
print(
print(data.head())

# 2. FHETAE: THEER
# TRV S AR
1 = data[

)
1]-head())

# 3. MR AR 25
X = data[[ : Tlvalues  # N {REHAVFFAE




y = data['class'].values  # 43hr%s

# NS LR
k_values = range(1, 22) # Wik k EMN 1 3 20
split_ratios = [0.2, 0.3, 0.4, 0.5] # WikME &Lk

# APt RS R AR R A 2R
best_k = None

best_split = None
highest_accuracy

# FTAEA RS E G 1R =

accuracy_matrix = []

# WEREMH k AEFIIEEE & b

for split_ratio in split_ratios:

accuracy_row = [ # ABRAIBIAR 5 LGSR —47 HERf 5

# RN ZREE AR SR

X_train, X_test, y_train, y_test = train_test_split(X, y,

# FRHEARIELL
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)

X_test = scaler.transform(X_test)

for k in k_values:
# (HKNN7ZE
knn = KNeighborsClassifier( =k)
knn.fit(X_train, y_train)  # IZH57A
y_pred = knnpredict(X_test) # ML

# AR
accuracy = accuracy_score(y_test, y_pred)

accuracy_row.append(accuracy)

# WS
if accuracy > highest_accuracy:
highest_accuracy = accuracy
best_k = k
best_split = split_ratio

=split_ratio,

accuracy_matrix.append(accuracy_row)  # FINERTINRLE 5 L 25 R
g pp Y

# HAR)y NumPy HUH DAE 230




accuracy_matrix = np.arvay(accuracy_matrix)

# Ml ESHAHE

print("\n )

print( {best_k}")

print( {best_split}")

print( {highest_accuracy: 2f}")

2T
plt.figure( =(12, 8))
sns.heatmap(accuracy_matrix, =k_values,

=split_ratios, =True)

# AL RAER

# (s AESHEPIGRE IR L

X_train, X_test, y_train, y_test = train_test_split(X, y, =best_split,
scaler = StandardScaler()

X_train = scaler.fit_transform(X_train)

X_test = scaler-transform(X_test)

knn = KNeighborsClassifier(
knn.fit(X_train, y_train)
y_pred = knn.predict(X_test)

# AR AR

plt.figure( =(8, 6))

plt.scatter(datal 1, data[ 1, c=pd.Categorical(data[ 1)-codes,

=50)
plt.colorbar(
plt.xlabel(
plt.ylabel(
plttitle {best_k} {best_split})")
plt.show()

Questionl_SWM.py
# SONLEEE

import pandas as pd
from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler

from sklearn.svm import SVC




from sklearn.metrics import accuracy_score
import matplotlib.pyplot as plt

import numpy as np

import seaborn as sns  # FTL:HHIE

# BT

plt.rcParams['font.sans-serif'] = ['SimHel']  #

BCE A
fi

71

e =
AR5 7 7]

o

plt.rcParams['axes.unicode_minus'] = False — #

# 1. JnEEE
url = "https://archive.ics.uci.edu/ml/machine -learning -databases/iris/iris.data"
columns = ['sepal_length', 'sepal_width', 'petal_length', 'petal_width', ‘class']

data = pd.read_csv(url, =None, =columns)

# ] ENERE P
print("EBEEET: ")
print(data.head())

# 2. FAETAE: RN

# TG R T AL AR

data['sepal_area'] = data['sepal_length'] * data['sepal_width']
data['petal_area'] = data['petal_length'] * data['petal_width']

# {TENHIRHIE
print("\wWHHRHAE 2R AT A 1)

print(data[['sepal_area’, 'petal_area']].head())

# 3. MR ERE AR R2E
X = data[['sepal_area’, 'petal_area']]values # RAREHHAVRFE

y = data['class'].values # 5Fhr%s

# EXSHHE RV
kernels = ['linear', 'poly', 'rbf', 'sigmoid'] # SVM %R ECEEAY
split_ratios = [0.2, 0.3, 0.4, 0.5] # Wik &Lk

# fFfilii S B 5 e A 26
best_kernel = None
best_split = None
highest_accuracy = ©

# T A [F S50 & RO HERf 5

accuracy_matrix = []

# B Z B AIIZ RO AR 5 b




for split_ratio in split_ratios:

accuracy_row = [T # FEFHIIGER 5 HOXT R A —47 TR 22
# RN ZREERTIASE

X_train, X_test, y_train, y_test = train_test_split(X, y, =split_ratio,

# FRHERRAELL
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)

X_test = scaler-transform(X_test)

for kernel in kernels:
# ER SRR AL 2R
sve = SVC( =kernel, =42)
svefit(X_train, y_train) # LA

y_pred = svc.predict(X_test) # LR

# TR
accuracy = accuracy_score(y_test, y_pred)

accuracy_row.append(accuracy)

# R ESH
if accuracy > highest_accuracy:
highest_accuracy = accuracy
best_kernel = kernel

best_split = split_ratio

accuracy_matrix.append(accuracy_row) — # UIIEFIIGUER & LI 25 4

# N NumPy $UH DU EZ: I E ) B

accuracy_matrix = np.arvay(accuracy_matrix)

# MRES RS

print("\ni LR )

print(fEE% i E: {best_kernel}")
print(f i AN S L. {best_split}")
print(fi it {highest_accuracy:.2f}")

# 2l I
plt.figure( =(12, 8))
sns.heatmap(accuracy_matrix, ="YlGnBu", =kernels,

=split_ratios, =True)

VAR (1 Bt HE R 2 1O 5 Y




plt.show()

# LR AL S R

# (i RESBE R AT AL

X_train, X_test, y_train, y_test = train_test_split(X, y, =best_split,
scaler = StandardScaler()

X_train = scaler-fit_transform(X_train)

X_test = scaler-transform(X_test)

sve = SVC( =best_kernel,
sve fit(X_train, y_train)
y_pred = svc.predict(X_test)

# WL A

plt.figure( =(8, &))

plt.scatter(datal 1, data[ 1, c=pd.Categorical(data[ 1)-codes,
=50)

plt.colorbar(

plt.xlabel(

plt.ylabel(

plt.title( {best_kernel} {best_split})")
plt.show()

Questionl_Desicion_Tree.py
# SN E

import pandas as pd

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.tree import DecisionTreeClassifier
from sklearn.metrics import accuracy_score

import matplotlib.pyplot as plt

import numpy as np

import seaborn as sns  # HT4:H# &

# LB Tk
plt.rcParams[ # WEP T

-

plt.rcParams| # JRRGS o A

# 1. INEBE
url =
columns = [ ,

data = pd.read_csv(url, =columns)

# 4T ENHH 758




print(" B T
print(data.head())

# 2. FHETARE: THEER

# TR P T AL AR

data['sepal_area'] = data['sepal_length'] * data['sepal_width']
data['petal_area'] = data['petal_length'] * data['petal_width']

# T EIHTRAE
print("\wETHIRHAE CE R IARAAE A - )
print(data[['sepal_area’, 'petal_area']].head())

# 3. FEHFIEAR EATAREE
X = data[['sepal_area’, 'petal_area']]values # HARE AL

y = data['class'].values  # 73Fehp%s

# EXSHARIE
max_depth_values = range(1, 21) # MIRIFERERREN 1 F| 20
split_ratios = [0.2, 0.3, 0.4, 0.5] # WikME Lk

# (PR ES N i

best_depth = None

best_split = None

highest_accuracy = ©

# FIT 1R SHA A %

accuracy_matrix = []

# R B IR BRI RAR o B
for split_ratio in split_ratios:
accuracy_vow = [T # AEFHINRER & ECXT R 4T HERG
# XI5 GREEAN I G
X_train, X_test, y_train, y_test = train_test_split(X, y, =split_ratio,

# JFEFRHELL
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)

X_test = scaler.transform(X_test)

for depth in max_depth_values:
# (R 72
dt = DecisionTreeClassifier( =depth,
dt.fit(X_train, y_train) # %A
y_pred = dt.predict(X_test) # XL




THELHER %
accuracy = accuracy_score(y_test, y_pred)

accuracy_row.append(accuracy)

# HEHTRES
if accuracy > highest_accuracy:
highest_accuracy = accuracy
best_depth = depth
best_split = split_ratio

accuracy_matrix.append(accuracy_row) — # UIIEFIIGUER & HEI 254

# N NumPy $UH DUEZ: I # ) E]

accuracy_matrix = np.arvay(accuracy_matrix)

R R AE SR A
print("\ni g R ")
print(F it KR {best_depth}")
print(FEAENRRAE L. {best_split}")
print(f'EmtEfi % : {highest_accuracy:.2f}")

# 2l

plt.figure( =(12, 8))

sns.heatmap(accuracy_matrix, = ="YIGnBu", =max_depth_values,
=split_ratios, =True)

p{tx(aloe((”“ K ‘/”)

plt.ylabel(" 4 5 I”)

plt.title(" R A R AR o Bl R AR R P 2 )

plt.show()

# WAL 4G R

# (i RS HE R SR IR R

X_train, X_test, y_train, y_test = train_test_split(X, y, =best_split,
scaler = StandardScalen()

X_train = scaler.fit_transform(X_train)

X_test = scaler.transform(X_test)

dt = DecisionTreeClassifier( =best_depth,
dt.fit(X_train, y_train)
y_pred = dt.predict(X_test)

# AL A i
plt.figure( =(8, 6))




plt.scatter(datal 1, data[ 1, c=pd.Categorical(data[ 1).codes,
=50)

plt.colorbar(

plt.xlabel(

plt.ylabel(

plt.title( {best_depth} {best_split})")
plt.show()

Questionl_Random_Forest.py

# PN

import pandas as pd

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler

from sklearn.ensemble import RandomForestClassifier

from sklearn.metrics import accuracy_score

import matplotlib.pyplot as plt
import numpy as np
import seaborn as sns  # H T4 &

# MCE Tk
plt.rcParams| 1 # BEPTE

plt.rcParams[ False — # s Bos |

# 1. JnEcEdRE
url =
columns = [ s

data = pd.read_csv(url, =columns)

# T EERE P
print(
print(data.head())

# 2. FHETHE: tFHETmAR

# R I ARANTE R AN
data[ 1 = data[
data[ 1 = data[

# FTELHTRHAIL
)
1]-head())

# 3. BRI AR
X = data[[ g Tvalues  # RAREHHAVRFE

y = data[ Tvalues  # 43FhR%s




# EXNSHHRTHE
n_estimators_values = [10, 20, 40, 50, 100,150, 200] # BENLARMM %
split_ratios = [0.2, 0.3, 0.4, 0.5] # WikME ALk

# At S B i SR R
best_n_estimators = None
best_split = None

highest_accuracy = ©

# FIFAER R A A TR

accuracy_matrix = []

# AR AR ANER & L
for split_ratio in split_ratios:
accuracy_row = []  # HEFIRER & HOG R ) — 17 R
# R ZREERIASE

X_train, X_test, y_train, y_test = train_test_split(X, y, =split_ratio,

# FRHEARIELL
scaler = StandardScaler()
X_train = scaler.fit_transform(X_train)

X_test = scaler-.transform(X_test)

for n_estimators in n_estimators_values:
# fERIBENLRIR 728
rf = RandomForestClassifier( =n_estimators,
rf.ft(X train, y_train)  # I ZH57A
y_pred = rfpredict(X_test) # KA

# AR
accuracy = accuracy_score(y_test, y_pred)

accuracy_row.append(accuracy)

# BRrRESH
if accuracy > highest_accuracy:
highest_accuracy = accuracy

best_n_estimators = n_estimators

best_split = split_ratio

accuracy_matrix.append(accuracy_row) — # URIIEFIGER & LI 254

# B4Ry NumPy HUH DB 230 K

accuracy_matrix = np.arvay(accuracy_matrix)




# fthiRfESHEE

print("\ni s R: ")

print(f'EER A {best_n_estimators}")
print(FEAENRAE L. {best_split}")
print(ficmiEd % {highest_accuracy:.2f}")

# Ll

plt.figure( =(12, 8))

sns.heatmap(accuracy_matrix, =True, ="YlGnBu", =n_estimators_values,
=split_ratios, =True)

plt.xlabel(" i 14"

plt.ylabel(" it 1L

plttitle("SEHLARARRIECR S0 EE & HONHER 2 A0

plt.show()

# AL IR A R

# A RSB H I SR I aT AL

X_train, X_test, y_train, y_test = train_test_split(X, y, =best_split,
scaler = StandardScaler()

X_train = scaler.fit_transform(X_train)

X_test = scaler-transform(X_test)

rf = RandomForestClassifier( =best_n_estimators,
rf.fit(X_train, y_train)
y_pred = rf.predict(X_test)

# LK A

plt.figure( =(8, 6))

plt.scatter(data['sepal_area'], data['petal_area'], c=pd.Categorical(data['class']).codes, ='viridis',
=50)

plt.colorbar( = fi")

plt.xlabel("5 ) HFEL)

plt.ylabel(“1EA AL

plttitle(fH T HBUHER 525001 (i i ={best_n_estimators}, MIRLE & LL={best_split})")

plt.show()

Question2_KNN.py

import pandas as pd

from sklearn.model_selection import train_test_split, GridSearchCV

from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.neighbors import KNeighborsClassifier

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix

import matplotlib.pyplot as plt

import seaborn as sns




# WH Matplotlib 54

import matplotlib
matplotlib.rcParams['font.sans-serif'] = ['SimHel']T — # {fiH F 4k

matplotlib.rcParams['axes.unicode_minus'] = False # RS BIR )&

# 1. BRI
file_path = "bank -additional.csv"
data = pd.read_csv(file_path, scp=";")

# HEHEH4
data.columns = data.columns.str.strip().str.replace("", ")

print("NEELE 414", data.columns)

# 2. BE AL

# PEEU AR IR H AR5

categorical_columns = data.select_dtypes( =['object']).columns.drop('y) # Hifk y = object 2%
it}

data = pd.get_dummies(data, =categovical_columns, =True)

# 4 HARAR AT gD
label_encoder = LabelEncoder()

data['y'] = label_encoder.fit_transform(data['y'T)

# SYEVREA B AR
X = data.drop('y', =1)
y= data[’y']

# HHEhrE
scaler = StandardScaler()

X_scaled = scaler.fit_transform(X)

# 3. BRIy

X_train, X_test, y_train, y_test = train_test_split(X_scaled, y,

# R A =

print("X_train HHEET:", type(X_train))
print("y_train HAEFRAL", type(y_train))
print("X_train JEGA A", pd.isnull(X_train).any())
print("y_train sEEA S, pd.isnull(y_train).any())

# 4. ZRAPRABTLI S
param _grid = {
'n_neighbors': [3, 5, 7, 9, 11],




knn = KNeighborsClassifier()
grid_search = GridSearchCV(knn, param_grid, cv=5, =1) # HIFAT

grid_search.fit(X_train, y_train)

# 5. WSS 5 RIT
best_params = grid_search.best_params_

print( , best_params)

# i R S A

y_pred = grid_search.best_estimator_predict(X_test)
accuracy = accuracy_scove(y_test, y_pred)

print( {accuracy:.2f}")

print( \n', classification_report(y_test, y_pred,

# 6. WA SHAGRER
results = pd.DataFrame(grid_search.cv_results_)

heatmap_data = results.pivot_table( =
= )

plt.figure( =(10, 6))
sns.heatmap(heatmap_data, =True,
plttitle( )

plt.xlabel(

plt.ylabel(

plt.show()

# 7. WS EEUIE

# A FNREE T B NMRHE. (ERRHEORRFEL ) HEAT U Bl s
plt.figure( =(10, 6))

plt.scatter(X_test[:, O], X_test[:, 1], c=y_pred,
plt.colorbar(label= )

plttitle( {best_params}) ")
plt.xlabel(
plt.ylabel(
plt.show()

Question2_SVM.py

import pandas as pd
from sklearn.model_selection import train_test_split, GridSearchCV




from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.sym import SVC

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix
import matplotlib.pyplot as plt

import seaborn as sns

# WH Matplotlib 54

import matplotlib
matplotlib.rcParams['font.sans-serif'] = ['SimHel']T — # {fiH B4k

matplotlib.rcParams['axes.unicode_minus'] = False # RS EIR )&

# 1. HdE g
file_path = "bank -additional.csv"
data = pd.read_csv(file_path, sep=";")

# HEHEY4
data.columns = data.columns.str.strip().str.replace("", ")

print("NEELE 414", data.columns)

# 2. BE AL

# PEEU AR IR H AR

categorical_columns = data.select_dtypes( =['object']).columns.drop('y) # Hifk y = object 2%
it}

data = pd.get_dummies(data, =categorical_columns, =True)

# 4 H AR AR AT D
label_encoder = LabelEncoder()

data['y'] = label_encoder-.fit_transform(data['y'])

# SYEVREA B AR
X = data.drop('y', axis=1)
y= data[’y']

# B E
scaler = StandardScalen()

X_scaled = scaler.fit_transform(X)

# 3. BRIy

X_train, X_test, y_train, y_test = train_test_split(X_scaled, y,

# KA AR A% =R
print("X_train EHEET:", type(X_train))
print("y_train HAEHRAL", type(y_train))

print("X_train EEAEE", pd.isnull(X_train).any())




print("y_train JETATEA, pd.isnull(y_train).any())

# 4. ZHCHRAELI 25
param _grid = {
'c: [o.1, 1, 10, 100],
'‘gamma’: [1, 0.1, 0.01, 0.001],

‘kernel': ['rbf!, linear']

svm = SVC()
grid_search = GridSearchCV(svm, param_grid, cv=5, ='accuracy’, =1)

grid_search.fit(X_train, y_train)

# 5. wISHE G R
best_params = grid_search.best_params_

print("EAEZEL", best_params)

# i R S A

y_pred = grid_search.best_estimator_predict(X_test)

accuracy = accuracy_scove(y_test, y_pred)

print (SR [ BNV AL HER 3 {accuracy:.2(}")

print("rF4 \n", classification_report(y_test, y_pred, =[5, &)

# 6. WIS HAHGRER
results = pd.DataFrame(grid_search.cv_results_)
heatmap_data = results.pivot_table( ='param_C', ='param_gamma',

='mean_test_score")

plt.figure( =(10, 6))

sns.heatmap(heatmap_data, =True, =B,
plt.title("NIRIZHZH & HHERf ")

plt.xlabel('Gamma fd (gamma)")

plt.ylabel(is 5125 (C))

plt.show()

# 7. WS HEURE

# AN R PIANRE (RUCRHEOMAFFIEL ) HEATHA B
plt.figure( =(10, 6))

plt.scatter(X_test[:, O], X_test[:, 1], c=y_pred, ='viridis', s=50,
plt.colorbar(label="Till| 755"

plt.title(FHET-MREE 1 752 (240 {best_params}) )
plt.xlabel(1E 17

plt.ylabel("f51E 2




plt.show()

# 7. AR b PSR IE LR ) 232 0 AT R
# M PCA BRHEREYES) — 4k

#from sklearn.decomposition import PCA
#pca = PCA(n_components=2)

#X_test_pca = pea.fit_transform(X_test)

#plt.figure(figsize=(10, &))

#plt.scatter(X_test_pca[:, O], X_test_pca[:, 1], c=y_pred, cmap='viridis', s=50, alpha=0.7)
#plt.colorbar(label="F5lll 53 25")

#plt.title(FET PCA F4EMI0 (BAESE: {best_params}) )

#plt.xlabel('Eis 1Y)

#plt.ylabel(' i 2°)

#plt.show()

Question2_Desicion_Tree.py

import pandas as pd

from sklearn.model_selection import train_test_split, GridSearchCV

from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.tree import DecisionTreeClassifier

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix
import matplotlib.pyplot as plt

import seaborn as sns

# '8 Matplotlib L4
import matplotlib
matplotlib.rcParams['font.sans-serif] = ['SimHel'] — # {fiJ T {a

matplotlib.rcParams['axes.unicode_minus'] = False # RS BRI &

# 1. Kl na
file_path = "bank -additional.csv"
data = pd.read_csv(file_path, scp=";")

# JHEYZ
data.columns = data.columns.str.strip().str.replace("", )

print("HHES 15144, data.columns)

# 2. FdETisk
# M AR IEMER H AR5
categorical_columns = data.select_dtypes( =['object']).columns.drop('y) # Hfifk y =& object 2%

]

data = pd.get_dummies(data, =categorical_columns, =True)




# ¥ H iR E AT D
label_encoder = LabelEncoder()

data['y'] = label_encoder.fit_transform(data['y'T)

# SEIRFEA H bR
X = data.drop('y', =51)
y = data['y']

# HHEhrE
scaler = StandardScaler()

X_scaled = scaler.fit_transform(X)

# 3. HHEERI

X_train, X_test, y_train, y_test = train_test_split(X_scaled, y,

# RAEH %

print("X_train HHERM:", type(X_train))
print("y_train IR, type(y_train))
print("X_train JEGATEA", pd.isnull(X_train).any())
print("y_train =AY, pd.isnull(y_train).any())

# 4. ZHOHHPAEER I SR

param _grid = {
‘criterion': ['gini', 'entropy'],
‘max_depth': [None, 10, 20, 30],
‘min_samples_split': [2, 5, 10],
‘min_samples_leaf': [1, 2, 4]

dt = DecisionTreeClassifier()

grid_search = GridSearchCV(dt, param _grid, cv=5, ='accuracy’,

grid_search.fit(X_train, y_train)

# 5. RIS G R0HG

best_params = grid_search.best_params_

print("EAEZEL", best_params)

# (&S HT

y_pred = grid_search.best_estimator_predict(X_test)

accuracy = accuracy_scove(y_test, y_pred)

print(f LR SERI AL HER 2 {accuracy:.2}")

print("5rF4E \n", classification_report(y_test, y_pred, =['5F, SET))




# 6. MMM SHHGRER
results = pd.DataFrame(grid_search.cv_results_)
heatmap_data = results.pivot_table( ='param_min_samples_split',

='mean_test_score")

plt.figure( =(10, 6))

sns.heatmap(heatmap_data, =True, fmt="3f, =YIGnBu')
plt.title("ANRIZ A & BIHERf ")

plt.xlabel("5RE (max_depth)’)

plt.ylabel("F/Nr ZFEALL (min_samples_split)")

plt.show()

# 7. RS EEUIE

# AH RN PR ARE (RARHEORIRHIEL ) JEAT B B R
plt.figure( =(10, 6))

plt.scatter(X_test[:, O], X_test[:, 1], c=y_pred, ='viridis',
plt.colorbar( =P 532K

plttitle(fH T MRREHE 15 2004 (BEZ4: {best_params}) )
plt.xlabel(“"H1E 17

plt.ylabel("t51E 2

plt.show()

Question2_Random_Froest.py
import pandas as pd

from sklearn.model_selection import train_test_split, GridSearchCV
from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.ensemble import RandomForestClassifier

='param_max_depth',

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix

import matplotlib.pyplot as plt

import seaborn as sns

# '8 Matplotlib L5744
import matplotlib
matplotlib.rcParams['font.sans-serif'] = ['SimHel'] — # {fiJH] T4k

matplotlib.rcParams['axes.unicode_minus'] = False # RS BRI &

# 1. HRIna
file_path = "bank-additional.csv"
data = pd.read_csv(file_path, scp=";")

# JHEY2
data.columns = data.columns.str.strip().str.replace("", )

print("IHHEG 15144, data.columns)




# 2. HETALEE
# $EHr AR IR H A5 51

=]

categorical_columns = data.select_dtypes( =['object']).columns.drop('y) # Wik y = object %

pit

data = pd.get_dummies(data, =categovical_columns, =True)

# 4 H AR A AT i
label_encoder = LabelEncoder()

data['y'] = label_encoder.fit_transform(data['y'T)

S EVRFAEAD H AR
= data.drop('y', =41

# HHEhRE
scaler = StandardScaler()

X_scaled = scaler.fit_transform(X)

# 5. BRI

X_train, X_test, y_train, y_test = train_test_split(X_scaled, y,

# RrAEH %

print("X_train HHERM:", type(X_train))
print("y_train HARRAL", type(y_train))
print("X_train JEGATEA", pd.isnull(X_train).any())
print("y_train EEATE, pd.isnull(y_train).any())

# 4. SHOHPUAER 2R

param _grid = {
'n_estimators': [SO, 100, 200],
‘max_depth': [None, 10, 20, 30],
‘min_samples_split': [2, 5, 10],

‘min_samples_leaf': [1, 2, 4]
rf = RandomForestClassifier( =42)
grid_search = GridSearchCV(rf, param grid, cv=5, ='accuracy',
grid_search.fit(X_train, y_train)
# 5. IS B 4E R

best_params = grid_search.best_params_

print("EAEZEL", best_params)




# i R S AT

y_pred = grid_search.best_estimator_predict(X_test)

accuracy = accuracy_scove(y_test, y_pred)

print(f" i EREHLARMBRER A {accuracy:.2f}")

print("r I \n", classification_report(y_test, y_pred, =['%, )

# 6. MMM SHHGRER
results = pd.DataFrame(grid_search.cv_results_)
heatmap_data = results.pivot_table( ='param_min_samples_split', ='param_max_depth',

='mean_test_score")

plt.figure( =(10, 6))

sns.heatmap(heatmap_data, =True, ='.3f, =YlGnBu')
plttitle("NRZHA & IRERH")

plt.xlabel("5EE (max_depth)’)

plt.ylabel("E Ny 2L (min_samples_split)")

plt.show()

# 7. RS EEUIE

# AH RN P ARE (RAREORIRHIEL ) JEAT B B R
plt.figure( =(10, 6))

plt.scatter(X_test[:, O], X_test[:, 1], c=y_pred, =viridis', s=50,

plt.colorbar( = 42K

plttitle(fH T MRREHE 12004 (BES4: {best_params}) )
plt.xlabel(“"1E 17

plt.ylabel("F51E 2

plt.show()

# 7. AE R P ANRAIE 2 1) 70 2 A B 1
# fiiff] PCA LS — 4k

#from sklearn.decomposition import PCA
#pca = PCA(n_components=2)

#X_test_pca = pea.fit_transform(X_test)

#plt.figure(figsize=(10, &))

#plt.scatter(X_test_pca[:, O], X_test_pca[:, 1], c=y_pred, cmap='viridis', s=50, alpha=0.7)
#plt.colorbar(label="F5ll 732"

#plt.title(FET PCA F4EM G010 (BAESEE {best_params}) )

#plt.xlabel('ERisr 1Y)

#plt.ylabel('E s 2°)

#plt.show()




