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Sklearn 2—\IgEEK. ZTERIWREFIE, BT NEUIETMEEEEL TG —2ET R,
Sklearn ¥&27E NumPy #[1 SciPy £tz E, FItEREBEIt IR ETEMEERE.
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1. Get data ready 2. Pick a model 3. Fit the model to the data 4. Evaluate the model 5. Improve through 6. Save and reload
(to suit your problem) and make a prediction experimentation your trained model

BURTERIEAT:

o HENNEL: {EF Sklearn EEMtEEENNEEGESE, HIUNEE datasets.load_iris() NNEEZHAYE
EEUES, FER train_test_split() DEIEUE.

o HUETRALER: IRIEEUEAIEEY, TIREREHTINVEN. RIR. BKEETERE.

o EIFEZMIGER: EFEESNEL (NBEEE. FAENS) , £/ .fitQ HAWER
BT 145,

o IEBNT(: (FERARRIGUFESE—)IG/MXERHMHEETERE. BRI, F1oHEHESER.

o 1RBUAML: (FFMISIEER (Gridsearchev) SEHIIEZER (Randomizedsearchev ) XYIREUH{THE
SR, IRSEREE,
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Sklearn B45

o SAME: Sklearn B APIZITHEIEE—H, FEFIMERAFE. BEBHRN fit.
predict. score FGiA, FILAMUESCIINIESFESIES.

o SME: B Sklearn 245 Python RS, {BEEMEERSEHELIKERT Cython 1 NumPy, 1Xf{&F
BEEHTHSEEIEERNEEIEE R,

o FERIINEE: Sklearn /T RELHEFWRFIEL, BEF:

SEEE: MBERT. IFEEVL (SYM) . KIEB (KNN) | FBHERME

BIAEx: W&HET. BET. Lasso[E]) 3%

RAETE: WKIYE. BREEL. DBSCANE

PRUESRE: WERLD DT (PCA) | t-SNEZE

HELEIRSITE: TEOIE. MISIER, EENHHIERS

o FEMYF: Sklearn AJLUMREFHES NumPy, SciPy. Pandas %5 Python $UBAMEREFE, IFSH
HUEAZTC (20 NumPy 48, Pandas DataFrame) #4TI AL,

O O O O

[e]

Sklearn ZIFHIHEEFEIIESS

Sklearn I TEENTHR, SHFAT/LENSEZEIES:
o WES3S) (Supervised Learning) :
o MM FUNHWEAIEEI (Flan, EBFHMELIRIMEDZE. BigHER. HRlE) .
o [EAMER: FRUELSHE (Fign, BTN, REMETTNE) .
o FUSESS) (Unsupervised Learning) :
o ERRME: BHUEDENTERIKEE (flan, BFROBE. SUEERES) .
o PEUERERN: BEEHIERFAIREDR, EFIWAERMTESRE (Filal, PCA! t-
SNE)
o EIFEZS (Semi-supervised Learning) : ZOEUBEETIRER, SHEBELIFSH, &
SHMNXEEIRPIRBER.
o B{k%3] (Reinforcement Learning) : 24X Sklearn TELTFIRNBMNLKWESS, (BthE—
WiRXITHE, afLARRMIREF S (AR,
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o 4% (Classification)

o sklearn.linear_model.LogisticRegression : iZEME|T

o sklearn.svm.SvC : THfAENHHE

o sklearn.neighbors.kNeighborsclassifier : KIESBH 2

o sklearn.ensemble.RandomForestClassifier : FEHIFRMDZE
e [E)3 (Regression)

o sklearn.linear_model.LinearRegression : Z4[E])3

o sklearn.linear_model.Ridge : WZ[A]3

o sklearn.ensemble.RandomForestRegressor : BEHIERAET
o B3 (Clustering)

o sklearn.cluster.KMeans : KI{EEZE
o sklearn.cluster.DBSCAN : EFZERZEEIZK
o [#4 (Dimensionality Reduction)

o sklearn.decomposition.PCA : FEmHD DT (PCA)
o sklearn.decomposition.NMF : JEGSEFESRE
o [EBYEIE (Model Selection)

o sklearn.model_selection.train_test_split : SEUBEXIS IIIGEFNRNE
o sklearn.model_selection.GridSearchcv : fI&IEZR, SHR(EFHESE
o HIEFRALIE (Preprocessing)

o sklearn.preprocessing.Standardscaler : FREM
o sklearn.preprocessing.MinMaxscaler : F/NERAFRMEN
o sklearn.preprocessing.oneHotEncoder : JH#HUgER0

mRANERE

o & (Fit) : 1IEBEENBTIGEEE, HiBE)IGREBIRENESE. model.fit(X_train,
y_train)

o M (Predict) : tRIB)IGIFAIEEL, XIRMEUEFHITFIOW, model.predict(X_test)

o iF{& (Score) : IHHEEAIMRE, BEEIREI—MEDIEIR, HIA0ERZE, model.score(X_test,
y_test)

o ZRIGE (Cross-validation) : BHIEEXD AZNFE, BIZRIIGFKIE, IFEEEANR
EMEFLZHEES.

Sklearn SHE{tFERIKR

e 5 NumPy #l SciPy R9XZ: Sklearn ¥JE#E NumPy #[ SciPy £z F, FEItEREBESIUbLIER
HUETTEREEERIE.

e 5 Pandas RYXE: Pandas 2t 73 ARIEWELIERES], M Sklearn SZ#FM Pandas AY
DataFrame FEZEEEUEA T TIREL) || GFNFI,

¢ 5 TensorFlow #1 PyTorch B9XZ: Sklearn FEXFEFRAINZFI 5%, M TensorFlow #1
PyTorch NIEMIEFREFZIER, REUWLL, Sklearn SiXEERLAZSFER, WMIE—LEHIEIN
BIELRES, sEAEMER SREFIHITIE.

Sklearn &3

B3] Sklearn, RS —#, BT Sklearn {KEFFEMIL/NE (20 NumPy. SciPy
matplotlib) , FTLARN B EMRIXLRBIED E%x.
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RYMREXK:

e Python hR#&: scikit-learn 3§ Python 3.7 RLAERRA,
o IBEZRES: scikit-learn BJLATE Windows, macOS #[ Linux SRR ER S HimlT.
o GEIETH: {REJLUMER pip 8 conda ZEE scikit-learn,

RETIFAIEER pip &% scikit-learn,
LR, FRREZREE Python 1 pip.

8% Python BERE:

1  python --version
B pip EARE:

1 pip --version

WERFKZ4 python 1 pip, ATLASERAIN: Python Z3E 5 Pip &4,
T2 BRI Python IRABEFET pip.
i¥3: Python 2.7.9 + & Python 3.4+ LA FARAEEEH pip TH.,

=% Sklearn
Sklearn 2173 scikit-learn,

{5 pip KERFTIRARY scikit-learn:

1 pip install scikit-Tearn

MBARFLBLENRFEMAR scikit-learn, AILUEEMAS:

1 pip install scikit-Tearn==1.2.0

-

A= ke 12 A
TEeE, BAITLUBE LA TARIEE scikit-learn REREEMIN:

1  dmport sklearn
2  print(sklearn.__version__)

WNERAEINE R scikit-learn BURRAS, LN, NFRRZEEMID:

1 1.5.2

{6 conda &3 scikit-learn

WNERREBHIE Anaconda IS, HEE(EHA conda SRZEE scikit-learn,

Anaconda 2—MATRIZFITER Python &1Thit, RETIWSEIERIFNNRFZINE, HEFAE
(EJ3EN


https://www.runoob.com/python3/python3-install.html
https://www.runoob.com/python3/python3-pip.html
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WR(FIEART 2 Anaconda, BJLAE&#: Anaconda &,

BUEE—/NERY conda I8 (TJiE)
RTINS scikit-learn SIEE—MREORIRE, LUBS SEARR S HZE:

1 conda create -n sklearn-env python=3.9
2 conda activate sklearn-env

=4 scikit-learn
{$F conda &2 scikit-learn:

1 conda install scikit-Tearn
WRIFELESERE, aJLUEERES:
1 conda install scikit-learn=1.2.0
ATt
IIFE =
£ conda KB, {RETLAEIE Python shell & Jupyter Notebook SEI&iFZeE

1  dimport sklearn
2  print(sklearn.__version__)

R E T scikit-learn BORAS, HLUNT, NFETRLEERI:

1 1.5.2

L E kR

scikit-learn K F—LeE L, 552!

e NumPy: BFIBEAEMEEITTE

o SciPy: IERHESRINHFITEIR

e matplotlib (F1i%) : AFEHUEATRML

e joblib (FJi%) : BFREANSANL (RIFFID0EK)

SNERIRMER pip 3=, scikit-learn 2 EIRIEXEAR, (BAIRFEFINLEEEFCA], FJLAUERLA

T
1 pip install numpy scipy matplotlib jobTib

{8 conda %%, MFTERKIIESBHRE.

Sklearn EfiliE=:

AR Sklearn #HTHIRRF RS, FE 7 F—LLEMAIEES.


https://www.runoob.com/python-qt/anaconda-tutorial.html
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Sklearn 12t 7 —Fht—REIERY AP| KELIMSHH2RFE IBAFNIE, SEBRBEITRARIESLI S P
BRF IESS.

BTRBEANMNUTIV LSRRI : iR, (RERE, MAEGE. TliEr. SEENE.

1, BiERTR: BUIREISE

HHRER Sklearn REARIMESZ—,
NERFIFRESENEIRHFFEIRL, FENRTOAEXRER.

#EEE (Dataset)
1E scikit-learn &, AUREEESRANEBONSEER: BHENS 71 BiFEE.

{S1E%EPE (Feature Matrix) : B8—TREFE—NEIEES, 8 FEF—MHE (AMRAZE) .
— P THERIEHECRER, BEEA NumPy #4H5% pandas DataFrame 771,

BRIRFATE 3 MR, BMEAE 2 MHLE.

o
il

1 import numpy as np

2 X = np.array([[1.0, 2.0], [2.0, 3.0], [3.0, 4.0]1D)
BiFmE (Target Vector) : EXRNEFMIANEBR (BMAERES)  BEE— 1 —HHAE.
flan, ERRESH, BB MMERIZEAIRE.

XM E R E:

1 y = np.array([0, 1, 01) # 0 2&ulA 1 245

FHIEFIIRE

o Y3k (Features) : RHUEETATIGHERNMAZE, ELENMIFS, x B4HEER, &
BTENBALE.

o {RE (Labels) : EHRFIELNEFEH, EREFID, FERHNFEEETIUNER.
FEEERGIFH, v BFESBENAE, 8378 MR,

SRR E
FESCITRLFAC, R RS R AU,

scikit-learn 12t 7 — NS {ERIREL train_test_split() KSEIX—ra:

1 from sklearn.model_selection import train_test_split
2  X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3,
random_state=42)

o LIEIBEA train_test_split BREY, FEEREELRIUNTE: X _train, X_test,
y_train ] y_test,

e x 1y RfEAN train_test_split RS, BlIoIRIFLELSIEEMBIREE (IR
&) . BE x 81" THEE, v B,

e test_size=0.3 SHUSE 7 MKENKXNRIZERIBEUEER 30%, XERE 70% HIEWEEH
BRI EE, FITAY 30% E# FREMLEE.
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* random_state=42 SEE—MENEFF, ATFHREERDIEIEEEPEEEIERMNSER, X
ALRFMERIIIEPIFEER, RATHR T ERNTESH.

2, IRBSHZX
B SIS
1£ scikit-learn /, HBRFIREAHDARWAS: WEFS N THEZF.

BEES (Supervised Learning) : EREZFIH, REE)IGHRSFBEHRSHNERHITES, X
LARES 2R 1B BERTNIRER.
BEINEEEIESBESZEMEA.

e 932 (Classification) : BHUERHEEFUEHIERIF. Flan, FIRTHRMEREIRAMEEEIELIR

IR
e [@Y3 (Regression) : FUES(EHIH. Hla0, FWUBEMN. SEF.

(EFRRERIHHIT O RIS

from sklearn.tree import DecisionTreeClassifier
clf = DecisionTreecClassifier()

clf.fit(X_train, y_train)

y_pred = clf.predict(X_test)

A W N R

FHEEFS (Unsupervised Learning) : TITEFIRERBTELE, RENETHNEIEFTSHY
FHIEHI TS,

BT ES IES BRI,

o EZ¥ (Clustering) : BEUENE, HEE—AHTHISIEEEHEME. BRAIBREELOME K-
Means., DBSCAN %5,

o [#4 (Dimensionality Reduction) : E/DEIBRFHNSIIEE, EERTEEEESTIWWL. &
RIS A PCA (D HHT) #1t-SNE (t-D7REBHABEERN) F.

{§F8 K-Means B2&:

from sklearn.cluster import KMeans
kmeans = KMeans(n_clusters=3)
kmeans.fit(X_train)

y_pred = kmeans.predict(X_test)

N W N R

IR SIHIETE
FEGEF scikitlearn BHTSEF I ZHI, ERBEAIRATRGE, RXEOEAT/UREMES:

1, tRfEE (Standardization) : ¥MEHIRESR—, HEEMFIHESSTENSRLISE,

1 from sklearn.preprocessing import Standardscaler
2 scaler = Standardscaler()
3  X_scaled = scaler.fit_transform(x)

2, 13—t (Normalization) : EFHIHNERENEI—NEEEE (BFEZ0F 1) .
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1 from sklearn.preprocessing import MinMaxScaler
2 scaler = MinMaxScaler()
3 X_normalized = scaler.fit_transform(x)

3. XBIBERED: GBI REIRERNEEREIE (40 one-hot 4wA3) .

e $ +
3. EERFHSIEIE
BB TR IS, SRR T e
scikit-learn 124 7 — LT EARR MR T B,
ZZISIE (Cross-validation)
RYFIER—FENAMEENTEGL, THEESIEESRNERT.
BOSHIES RSN TE, SREA—TEENRTE, EAENIGE, BESR)IGEEE
B, HETERERITIEE.

1 from sklearn.model_selection import cross_val_score
2 scores = cross_val_score(clf, X, y, cv=5) # 5-fold cross-validation
3  print("Cross-validation scores:", scores)

= iFLiEtR

DERESANHHIEIR:
o M@= (Accuracy) : FTRUIEFBAIEEAR SEFEREARRILLSA.
o IBIMEE (Precision) : IEZEFUMAR, SCRRIESSRILLAI,

o B (Recall) : SCPRIEE, IEFEFRNAILLA.
* F1 3% BHRFRNEERENFIE.

1 from sklearn.metrics import accuracy_score, classification_report
2  print("Accuracy:", accuracy_score(y_test, y_pred))
3  print("Classification Report:n", classification_report(y_test, y_pred))

[EHESAYHALTER:

e WIBIRE (MSE) : ESELERNFLENHIE.
RERY (R?) : GHEEENMIERFAEREES.

1 from sklearn.metrics import mean_squared_error, r2_score
2  print("MSE:", mean_squared_error(y_test, y_pred))
3 print("R2%2:", r2_score(y_test, y_pred))

4, 1RELEESIRENR
pItE1%EE (Grid Search)

MiEERE—TERIGESHRNSE, CEEELMETIISHASKSHRERENESHAS.
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from sklearn.model_selection import GridSearchcv

param_grid = {'max_depth': [3, 5, 7], 'min_samples_split': [2, 5, 10]}
grid_search = GridSearchcv(DecisionTreeClassifier(), param_grid, cv=5)
grid_search.fit(X_train, y_train)

print("Best parameters:", grid_search.best_params_)

A vl A W N

FEHEZE (Random Search)
B R R — BT RS M A SRR RBS I, TS,

from sklearn.model_selection import RandomizedSearchcv
from scipy.stats import randint

param_dist = {'max_depth': [3, 5, 7], 'min_samples_split': randint(2, 10)}
random_search = RandomizedSearchcv(becisionTreeClassifier(), param_dist,
n_iter=10, cv=5)

random_search.fit(X_train, y_train)

7  print("Best parameters:", random_search.best_params_)

R IE

HIETRHERNSEFIMBPH— N KELR, CEEIREANIGERMRZ MR,

TR FE IR, FETEREXEERN—F, CHER(IEREIRRAEE, LENES
FIERRIRHRENEA.

HETUMESRZ MR, SIENERA(E. SRR, EL. Ri3E.
BERTRMEANEERSRERT RN, TRER BNRE BTz (L,

1
2
3
4
5

1, WIBERK(E

R BRI AR SR PR AR EER K,
NBFFIFEBBELEERMIERAE, FIF(IFEXIREER-TAE,

WERRKE

B, NEHIEETEEEMELE.
BEALMER pandas SREBHUIRSEFAIGS(E:

import pandas as pd

# % FANTE — DpataFrame df

1
2
3
4
5 print(df.isnul1Q.sum()) # BHEE VIR MENEE
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RFERK(E

ST ERAMERIAIE, &EBRITIERES.
ERRRF RIS

o IHFEIE (Mean) : ERTHEELIE.
o IBFEPME (Median) : WTEEBEHENEIES, ERAPLAEAITEES.
o IHRRIMKE (Mode) : ERTREIBEIE.

7E scikit-learn &1, Simplelmputer BJLURHASCEIEREC(EIET :

from sklearn.impute import SimpleImputer

# 0T RE R, HSEEA

imputer = SimpleImputer(strategy='mean') # mit: 'mean', 'median',
'most_frequent'

6 df_imputed = imputer.fit_transform(df) # HFEEME

Ui A W N R

MIERERKX(E

MRHAENHERS, HFEMRXEEIEASEETMOTER, B—EEEEEMRRAE.
1 df_cleaned = df.dropna() # MIBRALEBRMERAT

BEZRAALIS#E: Pandas #ES%

2, ElR4EnY
NS IEIIHUENR ESR, ELFEEXNEIRHITEN, FESTESHERNRE.
BB ER:
o iR (Standardization) : JEEIREIRAIIENO. TREEN NS K. ERTASEHIBEES
=17
e 3—{¢ (Normalization) : EEUEAEHNEAETTEE (BELZI0, 11) .

tEEL
BRI LAUEIT StandardScaler SCE, BB MR ATIENBRALE:
from sklearn.preprocessing import Standardscaler

1

2

3 scaler = Standardscaler()

4  X_scaled = scaler.fit_transform(X) # #rififtk X

J3—1t
E— S MSERENEI— MERITEE (BRR 0, 1)) .

MinMaxScaler FBF&EdE#ITIA—L:
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from sklearn.preprocessing import MinMaxScaler

1

2

3  scaler = MinMaxScaler()

4 X_normalized = scaler.fit_transform(x) # H—1{k X

At AFERELFR—1E?

o R WTIEBEEE (W K&KAWM. FHENFS) FREE, RANFINRER—HFESH
FUHBHERNTINE K, NELREIHRE MHBIMREEEENTEE.

o J—b: BEEE (NHENE, BETENCELS) WMALIERSeEAFRR, 13—HaE
ERLIEL G

3. XKHEERE

NS FIRBBE L AE RGBT ERFANRFITE, FHEEERFITE% N AEERIEIE.
ENREEEE:

e T

RERISIEE SRR RET R — M E—VEEEL.

ERTEZEEIFAEZNER (Fian, K $F. 5) .

from sklearn.preprocessing import LabelEncoder

label_encoder = LabelEncoder()

1

2

3

4 # BRBAAE-AENEE y

5

6 y_encoded = label_encoder.fit_transform(y) # 355|250 e

L

IRARTDISE N RBERA— P THFINEE, BRTRAIZERBIRFRRER (fia, B,

xF) .

OneHotEncoder AJLAGSE BT E54 IR,

from sklearn.preprocessing import OneHotEncoder

# BWRATE AN FEE X
encoder = OneHotEncoder(sparse=False) # sparse=False i&[[—/a58E5[E
X_encoded = encoder.fit_transform(X) # #2048 H NG

S Ll W N R

£ pandas F1, tETLAER get_dummies() BREGHITIRAGRAD :

1 X_encoded = pd.get_dummies(X)

FHEERRE TR RERAHERIRSEEAIERE, FARDITERMA.
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B ARHE R I
B RBIAYISEERE
(R LEBEY DEE (AIRFEBENARN) RITRENESE, N TDEE.

1

2 from sklearn.ensemble import RandomForestClassifier
3

4 # G ABEHLAR AR

5 c1f = RandomForestcClassifier()

6 clf.fit(X_train, y_train)

7

8 # RIURHMEEZNE

9 dimportances = clf.feature_importances_

10 print(importances)

1BYA4S1EiEB: (Recursive Feature Elimination, RFE)

RFE 2—fBETBEFNA R, BEMBREFAEENRHE, NMEERUSIERAE.
RFE AT LABS BIEA ) B oise iR EEAF1IE.

from sklearn.feature_selection import RFE

# 2R AR R AT 3 VAR AR T R
rfe = RFE(c1f, n_features_to_select=3) # &% 3 MREZNRME
X_rfe = rfe.fit_transform(X_train, y_train)

S Ul DN W N

5. {SIETEE
EHFTRREEEI I EEHMEHTANE, BEainSHevEHE, LURSEERIERIL.
SIETRENER SR EIE:

o IHIEHS: KB EESAUHERSR— M.
FSEREHR . RIRMIERH TSGR, SPREMRSE, LIBRETRAYIRE AR,
FHIECE: RIBNAHIECIEMIVEE, PINMRTERHIZENEEE]. Bin. E8%,

N R

# N, KN EUE URHIE A AN BT
df['new_feature'] = df['featurel'] * df['feature2']

w

=g=¢
FHIHER SEMNRIBEHEPRENEFEY. EERADAUFIE.
BURHERTT A8E: MO DT (PCA) 1 &MHIBISHT (LDA) .
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ERH St (PCA)

PCA B—HERBRIFEAERA, CBUISHZISEENSHTEREIZNREDE, HEFHE (£
) ReJReREBERRIS E.

PCA ¥ ERTHHENETZIER, LB ERITESRE,

1
2 from sklearn.decomposition import PCA
3
4 # B X RERFIERERE
5 pca = PCA(n_components=2) # F&4E3 2 NEKS
6  X_pca = pca.fit_transform(x)
PCA EZERTHMIHR:

o PEME: JHDIZRY, (R PCA RERTLURB T ERA, RRHRBEIENEERES.
o TP EEHEEIREIRI 2D 8 3D =(A), FEEIE(TTIMLEUREE.

ZEFRISHR (LDA)

LDA B—Min B IRIMELETS R, EEERE—MEMAS, HEFRSHIZENEREAN, K5R
AURERS /ML,

LDA BERTF OIS+,

from sklearn.discriminant_analysis import LinearDiscriminantAnalysis

# B X RIEEERF, v REFTE
Tda = LinearDiscriminantAnalysis(n_components=2) # 45| 2 LA R4
X_Tda = Tda.fit_transform(X, y)

A Ul AW N

7. IBAFEEGERE

EDXAEF, NRHIEENSRDIETHEERRA, TSSERERETTNZEEE, NsimE
BURIIERE.

AR EEE:

L3Rt (Over-sampling)

BB DRSS, (FEEIEEENFE.
®

RS EZER SMOTE (Synthetic Minority Over-sampling Technique) &%,

from imblearn.over_sampling import SMOTE

smote = SMOTE()

1
2
3
4
5 X_resampled, y_resampled = smote.fit_resample(X_train, y_train)
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TF# (Under-sampling)
BYRDSEEEARNHNE, HEREREEINTE.

from imblearn.under_sampling import RandomunderSampler

undersampler = RandomunderSampler()
X_resampled, y_resampled = undersampler.fit_resample(X_train, y_train)

Sklearn {28158

NEFFIEE LM EMUEIRESHT. RURBFIFURZOTA,
RIBESRERIARR, HsFEIEEEEATLUST:

o PHRIEH! (Classification) : FUUEEEEE!
o [E)FHEBY (Regression) : FRMNELEUE
o BEHIRH! (Clustering) : XIEUEHITEIDHE

AETRFEANBXLE NN FEIRE, FNBUEHEFIEE.

1. FRIEE
HEARENBEFIPRENMODAT—, HENSEHNSIERSEIRHIEIIRES.
BTSSRI IE
o EEEA
o KAESB (KNN)
o FEEM (SYM)
o REER
o BEHLZRH
1Z48ME])3 (Logistic Regression)
BIERRBASTRE AR, EARRMERS RSN, BAT_HKTM9,

HizOBHEE

o SR TEMENIKAN
* FiB Sigmoid REUSERIEIR] 0~1 Z[ENEARR

FReERA:
BEEEIFRZO AT

P(y = 1]X) = !

N 1 Jr67('b.-]+b1X1+ng3+...+b,!X.,.t‘)

Ho, Xy, Xo, ..., Xy, AHIE, bo, b1, ..., b REVARE, e ZEEAMBAIE,

scikit-learn £
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from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split

& X SS1EERE, y BinE

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42)

model = LogisticRegression()
model.fit(X_train, y_train)

Yo

y_pred = model.predict(X_test)

K-IE3B (K-Nearest Neighbors, KNN)

KAEEB (KNN) R—METEAIRIFEITGE, FlREE I EFTRNERS) 1SS RaRE AR,
BRI K NMBE, FRIESERIREH TN,

FESE

o K: ERAINELHE.
o IEEEES: BERRKES, tLoLERSISIMERS. RAXREES.

scikit-learn =CHR:

1
2 from sklearn.neighbors import KNeighborscClassifier
3  from sklearn.model_selection import train_test_split
4
5 # R& X RRHEFERE, y RFR%E
6 X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3,
random_state=42)
7
8 model = KNeighborsClassifier(n_neighbors=3)
model.fit(X_train, y_train)
10

11 #
12 y_pred = model.predict(X_test)

Z¥5mEH (Support Vector Machine, SVM)

SIFHENR—FRERNoRIER, THERTE4EETE.

SVM HEARBBZHEI—MEFE, (FERRRNNFERRZENERERAN. MTIREMET DRI
&, SVM BEEEISEEIRRGIEISHEDE, HE— oiEEFHE.

o &% ERTEMAIOREE.
o SHiEAE% (RBF) : ERTIFEMEHIE.
o ZEIGZ: ERTEAZIXRAIEE.

scikit-learn =CHR:
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S v A W N

oo N

10
11
12

from sklearn.svm import SvC
from sklearn.model_selection import train_test_split

# B X RFHERERE, y i
X_train, X_test, y_train, y_test =
random_state=42)

model =

svC(kernel="Tinear")

model.fit(X_train, y_train)

# T

y_pred = model.predict(X_test)

train_test_split(X, y, test_size=0.3,

# il kR

REVSHEINFFM (Decision Tree & Random Forest)

BEIWESRRN, FETRESTHIIRRERLRITINLE

RERMEIT GRS DA TR,

BENAFET SRRRINAVERRAD I G, FHRSEERERE. SRIESIABNSE (AREIE
HIE.

N o v bW N R

10
11
12
13
14
15
16
17
18
19

BEIEREIEFES) RIBINMEERISHFIL.

scikit-learn SCIQ:

R ENERZ (ER8 5 BRRH.

from sklearn.tree import DecisionTreeClassifier
from sklearn.ensemble import RandomForestClassifier
from sklearn.model_selection import train_test_split

# B X RFEHERE, y %
X_train, X_test, y_train, y_test =
random_state=42)

# R
dt_model

DecisionTreeClassifier()

dt_model.fit(X_train, y_train)

# BEHLAIR
rf_model = RandomForestClassifier(n_estimators=100)
rf_model.fit(X_train, y_train)

# T
dt_pred
rf_pred

dt_model.predict(X_test)
rf_model.predict(X_test)

2, [O])3t=8d

B BT —MELRVE R, BIAE IR EREMEREE. REIFF Lasso B,

train_test_split(X, y, test_size=0.3,

RERMR— ISR RIER, BINEIERTOR, REBEIEND IR, BTN

7
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Z{%MmEY)3 (Linear Regression)
HHERIFEIIE—RELRTIN EREE, AROMVRIZEFISBREEZAFELMEXRR.
XF— N EERNEMRIFEE, REEATLIRR:

Y = wWiT1 + W2x2 + ... T WpTp + b

o yEWNE (BinE) .

® X1, X2, Xn EEINFFL.

o Wi, Wy, WEBEFEINNE (IRESH) .
e b 2REM.

scikit-learn SCIR:

from sklearn.linear_model import LinearRegression
from sklearn.model_selection import train_test_split

# BB X AERFEAERE, y 2 HRTE
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3,
random_state=42)

model = LinearRegression()
model.fit(X_train, y_train)

# Tl
y_pred = model.predict(X_test)
[E]Y)3 (Ridge Regression)

IEIFR2EMEFN— N2, (A L2 IEN RAORRENERE, BREiE. BIENRIFRE
BIAR/N, IR AREE TR S B A AR,

scikit-learn SCIQ:
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from sklearn.linear_model import Ridge

mode]l = Ridge(alpha=1.0) # alpha ZIEN{kZH
model.fit(X_train, y_train)

# T
y_pred = model.predict(X_test)

o N O v A W IN R

Lasso [B])3 (Lasso Regression)

Lasso [E[FtBE2& RN —Fzt, BEEA L1 IENE YEERSHTED]. SI8EIIAARF, Lasso
SE—EOAREEREEIES, MNTISCHSEEER,

scikit-learn SCIj:

from sklearn.linear_model import Lasso

model = Lasso(alpha=0.1) # alpha = IEN{LZ%
model.fit(X_train, y_train)

# T
y_pred = model.predict(X_test)

o N O v A W IN R

3, B8

RERE—MAREFIHE, HENEBHEESTINRONTENE (i)  FEE—FHFFPHONR
RETRERRIL, MAREZ BRI ATREARE.

K-19{8 (K-Means)

KIJBER—FMENNREEL, BinEBEiES N KR, BEsIVWENMUBREEEFONIEER
ARERI

scikit-learn SEIQ:

from sklearn.cluster import KMeans

# BB X AERFHEAERE
model = KMeans(n_clusters=3)
model.fit(X)

# R EFRE
labels = model.predict(X)

O 00 N O v A W N R

DBSCAN (BERX)

DBSCAN (Density-Based Spatial Clustering of Applications with Noise) E—MEFZEREREE
%, CBYSHREERNRSHIXKERAITRE, THEESTEEHRNNE.

scikit-learn SCIj:
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from sklearn.cluster import DBSCAN

# Rk X AR
model = DBSCAN(eps=0.5, min_samples=5)
modeT.fit(X)

# FHUREFRE
Tabels = model.labels_

O 00 N O U1 A W N R

BIREEZ (Hierarchical Clustering)

BRBRER— BRI EHH S BRI AN TRENG L. BERNBRARED LS REERRE
(Agglomerative) #1 DZBUEES (Divisive) .

scikit-learn EIj:

from sklearn.cluster import AgglomerativeClustering

# B X SEFFAEAERE
model = AgglomerativeClustering(n_clusters=3)
Tlabels = model.fit_predict(Xx)

S U1 A W N R

4, EELEHSIEE
TN, SIS, BT AT A NS AL, SRR
i,
BRI
. DT

o RXXIGUE

. BEEIBIE
b ESES T
SRR, BRRNEDE:

o HIf=E (Accuracy)
o {EI@=ZE (Precision)
o BM=EE (Recall)

e F1%%% (F1Score)

EIINRRIBERRIERMRE,
SHiEtRE XRR:

o HERZE (Accuracy) -- FTERAFTGNIERAILLE]: EERBIDHBIYERIIER

o FBHRZE (Precision) -- FUNSIESRAUMFAS, EIEASIEAILH: XKETUAEREFEE"

o BME=E (Recall) -- FIASEFRAIESAIFAR, HFRBIEMIRBIHKAILS: KT ERFAREH
il
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F1 9%
Precision 5 Recall F9iEF0FISE:

2 Precision - Recall

Fl =
Precision + Recall

T ERtRE R FEE .

scikit-learn SCIR:

from sklearn.metrics import accuracy_score, precision_score, recall_score,
fl_score

accuracy = accuracy_score(y_test, y_pred)
precision = precision_score(y_test, y_pred)
recall = recall_score(y_test, y_pred)

fl = fl_score(y_test, y_pred)

print(f"Accuracy: {accuracy}")
print(f"Precision: {precision}")
print(f"Recall: {recall}")
print(f"F1 Score: {f1}")

BTG g / Mid&RklD)
B0, BEMOTALREEIEENSR:

o &S BATREES
o MR ATHRETE

ZAEEREM, EEN I ERIEEEEINER,
3ZIGIE (Cross Validation)
RXEIEBII 2R EIEEHT)IGSENN, NMREEMRE. JRIMERM T EER.
HEIMER K 33z ISIE:
o HURSHXIND A KD
o BIRFBHP—DIEAWIESE

o HRA(EMIIE5E
o EE KIREVHLE

from sklearn.model_selection import cross_val_score
from sklearn.linear_model import LogisticRegression

model = LogisticRegression()
scores = cross_val_score(model, X, y, cv=5)

print("Cross-validation scores:", scores)
print("Mean score:", scores.mean())

LRAEPEREAGRABLE, BAGRARXEIE, FHERITRA.
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MtEIEZRES (GridSearchCV)

REMBEEHEREIBSHIRETNRA.
MigERBTRLSHES, BNSHENER.

RREERRIGE, FERSEREME.

1

2 from sklearn.model_selection import GridSearchcv
3 from sklearn.svm import SvVC

4

5 parameters = {

6 'kernel': ['linear', 'rbf'l],

7 'c': [1, 10, 100]

8 3

9
10  model = svc(Q)
11
12 grid_search = Gridsearchcv(
13 modeT,
14 parameters,
15 cv=>5
16 )
17
18 grid_search.fit(Xx, y)
19
20  print("Best parameters:", grid_search.best_params_)
21  print("Best score:", grid_search.best_score_)

Sklearn 2B L SiAMK

MNERFIRBANHE SRR ERMEELZ LR AT ERERI KT,
BYSERNHMEEMIEILE, TUEXUESERERE, BRI UEERIUGRINE,
AETHFENMERSIOIE. WSER, BIER. EEHE5ESEAS.

1. 3ZESIIE
MAZZSGEEIERIERS
RXIGE (Cross-Validation) 2—fBETFHMEHEEMEENRA, BEBIEEIEESHESNFE (G
8) , F2ZRGFIRESGAEERE. TR ESER.
RYEIFEFIENERETINE, FHEREE EMmBITHIEERYZ(LEEN.
BRI X EGUE R AEE:
o K-fold ZZRIGE: BEIED R K M8, RONEFRES—MrBEANKNE, Hith K-1 MFBE
HGE, EE KR, &EIHTE KIRNERFIE.
o BB EIIWISIE (Leave-One-Out Cross-Validation, LOOCV) : &R REB— N EEESEAN
e, RIRAWENIIGE. XM AIEERER, EaLIBET/SUEE.

* $E K-fold BZRGIE: 7£ K-fold Ff, HEREMFEHAIEFD SN EIRERI, BRTEH
FERIBR.
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scikit-learn 124t 7T Sz XIGIEAYFTi%, U0 cross_val_score # cross_val_predict &, aJLAEEENFAITS
T IIE,

{#F8 cross_val_score 117 K-fold 32X I&iE

cross_val_score EREIFITFHIT K-fold 32 REGIUE, IREISMASANTELER, BEIFITTHHERREE
MEFOMERE,

{8 cross_val_score 14T K-fold 32 X E&IF:

1

2 from sklearn.model_selection import cross_val_score
3  from sklearn.ensemble import RandomForestClassifier
4 from sklearn.datasets import load_iris

5

6 # InEEdE

7 data = load_iris(Q

8 X, y = data.data, data.target

9
10 # flgpin
11  model = RandomForestClassifier()
12
13 # P47 K-fold = XEHIE
14  scores = cross_val_score(model, X, y, cv=5) # 5-fold & XIiE
15 print(f"Cross-validation scores: {scores}")
16  print(f"Mean accuracy: {scores.mean()}")

e cv=5: FRHIT 5 IR XEGILE.
e scores : REIE—IFNFD, RERGEREXLIFSOFIE, FTREEAIMERE.

et (I s

1 Cross-validation scores: [0.96666667 0.96666667 0.93333333 0.96666667 1.

]
2 Mean accuracy: 0.9666666666666668

2, PIfBIRERSHEIIEE

{#H GridSearchCV #{FBSE6E M

GridSearchCV 2— MBI 538 RTEES A S KIKAIREESHBIRA,
GridSearchCV BT IRt —EBSMIREE, HES—THEAMNE, BESERENSHAS
GridSearchCV BUERSE:

e param_grid: FRAMAGESEHMNIE, BEE— 1 FH, BESHE, EERSEREE.
e cv: ?ER—E@W‘»EE’\J?E?SZ, BEIREN S8 10,

scikit-learn {#F8 GridSearchCV 3Ll :

1

2 from sklearn.model_selection import GridSearchcv
3 from sklearn.svm import SVC

4 from sklearn.datasets import load_iris
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# hnEcEdRE
data = load_iris(Q)
X, y = data.data, data.target

O 00 N OO0 v»n

10 # Qs

11 model = svc(Q)

12

13 # ®HESHME

14  param_grid = {'kernel': ['Tlinear', 'rbf'], 'c': [1, 10, 100]}
15

16 # PUTPIREER

17 grid_search = Gridsearchcv(model, param_grid, cv=5)
18 grid_search.fit(X, y)

19

20 # fRESEORRER

21  print(f"Best parameters: {grid_search.best_params_}")
22 print(f"Best score: {grid_search.best_score_}")

e grid_search.best_params_ : REIMIZEEPRMFIFHIBESEHAES.
® grid_search.best_score_: REIRESEHBE TR NIEIES.

(I N7 v

1 Best parameters: {'C': 1, 'kernel': 'Tlinear'}
2 Best score: 0.9800000000000001

([ RandomizedSearchCV IERERITIE

RandomizedSearchCV 2—fESRANESEEMN AL, BN ESHTEFETIEE—EHENAE

BTG, NMIDEBIEE.
RandomizedSearchCV ERTFESHT B AR, ALATBEITERIE,
RandomizedSearchCV BIERS%]:

e param_distributions : FAMAESEHSH, BEEE—IFH, EULUESHIE (W0
scipy.stats FRIDT) HEEHAVETIE.
o n_iter: FENUEZRANERIXEL, BIREVIERAGESEEGHE.

scikit-learn {$F8 RandomizedSearchCV SC{3l:

1

2 from sklearn.model_selection import RandomizedSearchcv
3 from sklearn.svm import SvVC

4 from sklearn.datasets import load_iris

5 from scipy.stats import uniform

6

7 # AR

8 data = load_irisQ

9 X, y = data.data, data.target
10
11 # BlEEAAd
12 model = svc(Q)
13
14 # ESUBESHU A
15 param_distributions = {'C': uniform(0, 10), 'kernel': ['Tlinear', 'rbf']}
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16
17
18

19
20
21
22
23

# PUTHENLIE R

random_search = RandomizedSearchcv(model, param_distributions, n_iter=10,
cv=5)

random_search.fit(X, y)

# R ESEA RS
print(f'"Best parameters: {random_search.best_params_}")
print(f"Best score: {random_search.best_score_}")

random_search.best_params_ : IREETIERPRINEFNESIES.
random_search.best_score_ : IREIF{ESEHES TR IGIUFESD.

T (IR N ivane
1 Best parameters: {'C': 8.355688344706016, 'kernel': 'rbf'}

2

3.

Best score: 0.9866666666666667

R

{6 classification_report, confusion_matrix, roc_auc_score

MFORER, HATEBEREE. BEER. P DEEERRTEEEIERE.

scikit-learn IR TIFSTHETR, HEIFATRN T BREAIRIL,

classification_report - IRt THEE. BEE. F1 oHFSHFE (B EFEARE) FER.

from sklearn.metrics import classification_report

# % y_test RILIR%, y_pred ZHRHNLE R
print(classification_report(y_test, y_pred))

confusion_matrix - JBiE AT B0 RERERN S5 LR, 55 2AEIERTTN AR,

RZIF8A,
1
2 from sklearn.metrics import confusion_matrix
3
4 # RiE y_test RISLHRZ, y_pred EMAITNS R
5 print(confusion_matrix(y_test, y_pred))

roc_auc_score - ROC AUC (IZIERFHERE& TER) i hoSSE8teeavistir, THEBRTAF
TEHURSE. AUC(EME, EREILRSHIT,

from sklearn.metrics import roc_auc_score

# % y_test RHIZ, y_pred_proba A FI AHE R
print(f"ROC AUC Score: {roc_auc_score(y_test, y_pred_proba)}")


af://n671
af://n672

E)IEBLFE(L: mean_squared_error, r2_score

SHFEFEER, BEAHSISrEIE 95I1RE (MSE) F1REERE (R?) ,
mean_squared_error - IHIREER RN EE EIRE, TERUESEEZBNFEHIRERN
&,

from sklearn.metrics import mean_squared_error

1

2

3 # Rk y_test RESIH, y_pred ZTI{HE

4 print(f"Mean Squared Error: {mean_squared_error(y_test, y_pred)}™)

r2_score - REFRH R? BT EEEENGEIRINGIEE, BElEE 1, FRRENSEEET.

from sklearn.metrics import r2_score

# X y_test ZHL(H, y_pred &M

1
2
B
4
5 print(f"R? Score: {r2_score(y_test, y_pred)}")

forcs : .
Sklearn &18 (Pipeline)
ENmFIMBS, FURLIE. TR, R4, ThHEPLBEEEEHEKTN, XESENIRF
A FRERENMREEXREE,
Pipeline 2 scikit-learn FRAFALMBEUXLELRN—NEETE,
&id Pipeline, FATATLUGEUEFTUMR SR |IGESE—E, MMEHIIERFHESBRITSER
.,
+42 Pipeline
Pipeline E— N eZIMFHITEZ MR RS BAIRENY) |52 BRI T A,
£ Pipeline f, BNMERE— 1A, 88— 1MEHRNI— IR,
BINRERER— HiRss (Transformer) 8 fliitas (Estimator) , Hrh:

o FEMAEE (Transformer) FHTEUEFEMRAINIS, LANSUETUWLER (Flan)3—ib. FREL. $1E
EEFEE) .
o (%188 (Estimator) ERTIGAERINIRTS, Flans2388kE]/T88,

Pipeline EERENELRESH— I IERANITIEREERER, FEULIHREIELIBEIEN—E
t, BRENBESNFNIESERIER.

B ALE(ER Pipeline

o ElE: BN LRASH—IBIF, BT RIBEEMEE,

o EBREIEMR: TAETRNER, BRIIGEMUHEICERRERN, EBRiuEtts. thal, =
HECIRIERS, AREEIAE DI B ENREE,

o RMAEETIE: BT ripeline AILUBHIEFAMESHEEY)|SMIF2EREREER, BRI

EESTRNENS.
o IREUSHNY: BHEGEMERES)IGIER— Pipeline W&, AILUMERRRITIEMEIESE
EER.

o BIERM: BT pipeline AILIERTEAMINAESEANN. XIS, EHENRE.
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Pipeline A94HRLER S
Pipeline BZ MR, (step) HAK, BMETBRE—TTH, BEFMITE:

1. SREW (FAHRY) BFRREIN PR,
2. iRk titas: AT EURMESEIRAIYR.

BUSRERE:

o HIETIESE. MEIESE. WEL. RwiEE.
o RBNIGISE: WpkeE. EERS.

BUE—/M=ERRY Pipeline

BERNE— M UESE, HEZEWHIEHTINENEIIGE— N SHFEEN (SYM) 5288, FAiTaTLA
BnEAIEEN) G SBRASHK —MEE (Pipeline) ,

1

2 from sklearn.pipeline import Pipeline

3  from sklearn.preprocessing import Standardscaler

4 from sklearn.svm import SvVC

5 from sklearn.model_selection import train_test_split
6 from sklearn.datasets import Toad_iris

7

8 # DA

9 data = Toad_irisQ
10 X, y = data.data, data.target
11
12 # KEdEER S AIIGER KL
13  X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)

14

15 # Qg pPipeline
16 pipeline = Pipeline([

17 ('scaler', standardscaler()), # ¥iEtsiiib
18 ("svc', svcQ) # LFMENISEE

19 D

20

21 # YN

22  pipeline.fit(X_train, y_train)

23

24 # Tgs R

25 y_pred = pipeline.predict(X_test)

26

27 # FTENRRURE

28 print(f"Model accuracy: {pipeline.score(X_test, y_test)}")

PATLAEARS, e

1 Model accuracy: 1.0
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Pipeline T{E/RIE
H EER7RGIF, Pipeline BUTTRNESE:

1. EIREL (B standardscaler() ) : JIEUREHTIREWCALIE, FEEMFIEBRHEO0MS
=1,
2. 1B B (B svcO) : EinENERIEEE D)IgGSHHREND 288,

Pipeline NIT/ERIER: BILHTEIETMELSER (WtEH) | ARERMIEEHEIEAEEIAT
YW, XNIFETLUED pipeline.fit() —$5Ek, pipeline.predict() H{TFUNAT, #HiEHS
REEERENIRFETEEFNE NS E.

Pipeline iY{i%5
1) AR B 1 7

B Pipeline, FMIATLUSSNMEEREGR—INR, NUED T FIHTES LRI,
IRBER, FEZXPITINE:

# wWithout Pipeline (FZEZLXHAT L)

scaler = Standardscaler()

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

model = svc()
model.fit(X_train_scaled, y_train)
y_pred = model.predict(X_test_scaled)

O 00N O U1 h W N R

{888 Pipeline, —£52hk:

# with Pipeline (—F5EH)
pipeline = Pipeline([
('scaler', standardscaler()),
('svc', svcO))
D

pipeline.fit(X_train, y_train)
y_pred = pipeline.predict(X_test)

O 00 N O v A W N R

RIEVIZRFAR Eima I — 2 i

fEi%RE Pipeline B, WNRBAIFEIHITEGRLIEIDNGR, ATRESAIVOX)IEGEMNLEERARRRIL
Hi5ik, SEEUEtRE.

fan, FAEIGE B ERECRISENSE, ENREURE BB T ARIYENSE, HeS
HUSRIAIREAERD, (5 Pipeline RTLARB{RIX LEQME TS A A0—E 1.
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Bt ENIEE

Pipeline AILILEANSS N T REIRM— MR, BHENEIERE. &=2)I45AIFIRIEIE.

XA EEMRNRE, LD AR, FRESABNTERM.

Pipeline RSiE&5i{t

LFAER Pipeline BY, SJLABRHITESAUAML.

BId454 GridSearchCV 8 RandomizedSearchCV, AL E EFHE— NS EBIEBESEL

{§5F8 GridSearchCV {1 Pipeline FAJEBSEL

O 00 N O U1 h W N R

R el el
A W N RO

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

B :

from
from
from
from
from
from

sklearn.
sklearn.
sklearn.
.model_selection import train_test_split

skTearn

sklearn.
.model_selection import GridSearchcv

skTearn

# IR
data = load_iris()
X, y = data.data, data.target

pipeline import Pipeline
preprocessing import StandardScaler
svm import SVC

datasets import load_iris

# R ARSI 7 I ZRERAT I A B

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)

# A& pipeline

pipeline = Pipeline([
('scaler', standardscaler()), # ¥dhtrifk
('svc', svCcQ) # ZErmENLyIEE

D

# IZRAEAY
pipeline.fit(X_train, y_train)

# ESCHSHRR

param_grid = {

svc__C': [0.1, 1, 10], # % svc F1 C 3%
svc__kernel': ['linear', 'rbf'] # i%¥ kernel &

# f# Gridsearchcv %%

grid_search = GridSearchcv(pipeline, param_grid, cv=5)

# PATHSE

grid_search.fit(X_train, y_train)

# s ESHANE S

print(f"Best parameters: {grid_search.best_params_}")

print(f"Best score: {grid_search.best_score_}")

3

B
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..

e svc__C #1 svc__kernel & pipeline # svc F£EHUBESEL, BIYTE Gridsearchcv HigE
XS, FHAITLAEIEX pipeline BHIEELHITHESEUET.
e cv=5 Fn 5 IR NEGIE.

BHEERIT

1 Best parameters: {'svc_C': 0.1, 'svc__kernel': 'linear'}
2 Best score: 0.9583333333333334

{&M Pipeline #1332 X IiiE

BJLAES Pipeline 132 XI0IE, MRREMERRGTMAETIER Y. ERXXIIEF, SREREBSIT
GEIRHITICER, RASE)ISMEELHITIONE,

1

2 from sklearn.pipeline import Pipeline

3  from sklearn.preprocessing import Standardscaler

4 from sklearn.svm import SvC

5 from sklearn.model_selection import train_test_split
6 from sklearn.datasets import Toad_iris

7 from sklearn.model_selection import cross_val_score
8

9 # I
10 data = Toad_irisQ
11 X, y = data.data, data.target
12
13 # BBEEEERI D I GRBe Fni e
14  X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)

15

16  # & pPipeline
17 pipeline = Pipeline([

18 ('scaler', standardscaler()), # ¥dEbrnEfl
19 ("svc', svCQ) # LFEMENISFEE

20 D

21

22 # YIZRY

23  pipeline.fit(X_train, y_train)

24

25 # YT 5 PR IRIE

26 cv_scores = cross_val_score(pipeline, X, y, cv=5)

27

28 # YA IIE S

29  print(f"Cross-validation scores: {cv_scores}")

30  print(f"Mean cross-validation score: {cv_scores.mean()}")

EXAMIIF, cross_val_score S EENIEURHITRXICIE, RRNEESX)IGaINIEHEHITIRELL
H,
HIHERIT:

1 Cross-validation scores: [0.96666667 0.96666667 0.96666667 0.93333333 1.

]
2 Mean cross-validation score: 0.9666666666666666
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Sklearn BENXIRBISI)EE

A NSRBI scikit-learn (OIEE, LUERERENAHE THEX,

f£ scikit-learn &, BRT (EFRIMARIEREAITRNEINGESN, BPERTLURIEE CRFEREZEBEXAIE
Bl SRHRERANTNRE,

BE N EEFNTHREAISCIE B i R ki scikit-learn B9EZE, 40 BaseEstimator 1 TransformerMixin,
SRISSEINASERY fit F0 predict /5%,

AEDREUTIATTERFRE:

1. BENEEEEE (Transformer)

2. BREN(&iTEE (Estimator)

3. BEXEESE

4. YaiE@id 43R BaseEstimator Fl Transformermixin SEIMBEENEX

1. BENXEEKEE (Transformer)

RS R AT IIER TREIRAVAY, HIatREN. FDERESE. BE ARSI LIgtR
TransformerMixin , FFSCH fit #1 transform J3i%.

BEMEIRSBNSE:
o fit Fik: BERTEIHENENE WYE. FE. FHEERNES) . fit AAREEERES
R, LMEATLAH TR,
e transform Fi%k: NACFINEMN, XEIEHITEHELMIE.,
BEMEIRERM: BENIRELIEIREE:

BRIRFEANFELI— N BENANENEERES, IWEXRBEIRINS MHEEREISERN 0. TEN 1
ATEE.

1 dmport numpy as np

2 from sklearn.base import BaseEstimator, TransformerMixin
3

4 class CustomScaler(BaseEstimator, TransformerMixin):
5 def fit(self, X, y=None):

6

7 THEAGANRHE I SE FIAR HE 22

8

9 self.mean_ = np.mean(X, axis=0)

10 self.std_ = np.std(X, axis=0)

11 return self # R[EXRAL

12

13 def transform(self, X):

14 R

15 ARG ET

16 B

17 return (X - self.mean_) / self.std_

18

19 # Wl B E L
20 from sklearn.datasets import Toad_iris
21 from sklearn.model_selection import train_test_split

22

23 # InEsdRE

24  data = load_iris(Q)

25 X, y = data.data, data.target


af://n775
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26 X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_state=42)

27

28 # BIEEEE BB R

29 scaler = customScaler()

30

31 # B E R

32 scaler.fit(X_train)

33 X_train_scaled = scaler.transform(X_train)

34 X_test_scaled = scaler.transform(X_test)

35

36 print("scaled training data:n", X_train_scaled)

T

1 Scaled training data:

2 [[-1.47393679 1.20365799 -1.56253475 -1.31260282]
3 [-0.13307079 2.99237573 -1.27600637 -1.04563275]
4 [ 1.08589829 0.08570939 0.38585821 0.28921757]
5 [-1.23014297 0.75647855 -1.2187007 -1.31260282]
6 [-1.7177306  0.30929911 -1.39061772 -1.31260282]
7

171K
CustomScaler 2L 7 —MREWIDFE, FRUTF scikit-learn #AY StandardScaler,

o fit FRTE)IGEIRYEIINES, HIFRFEXLE,
e transform J5iEIRIE fit PIHEHYEIINEESREEIRETE.

2, BEX{HitEE (Estimator)
(ITESRIEERAS, WEF8E. HREE.
B T2 EEY,& BaseEstimator 3, FESCHR fit #1 predict 755%.
BEXGitEETE:
o fit Bik: BFIGER, tEFENSH INE. RES) .
e predict AiL: EFIIGTFHSEXIEMNEIEHITTTN,
BEX(EER6: RS
BRISEMNELI— M EE SRS S B MHINYEFEARE, SEENTTURZEE 1, B

F92E5! 0,

from sklearn.base import BaseEstimator
import numpy as np

1

2

B

4  class SimpleClassifier(BaseEstimator):
5 def fit(self, X, y):
6

7

8

9

IR THEAE MR A4 (E

self.mean_ = np.mean(X, axis=0)

10 return self # R[EXGA L
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11

12 def predict(self, X):

13 o

14 BT EMEBAT 0SS MEFHEE R TIME, Wy 1, {0k 0

15 e

16 return (X > self.mean_).astype(int)

17

18 # Wik E e Lor ks

19 X_train = np.array([[1.5, 2.5], [2.0, 3.0], [3.5, 4.5], [4.0, 5.0]1D)

20 y_train = np.array([0, 0, 1, 11)

21

22 # QIEEEENRBHR

23  classifier = SimpleClassifier()

24

25  # YL

26 classifier.fit(X_train, y_train)

27

28 # AT I

29 X_test = np.array([[2.5, 3.5], [1.0, 2.0]1D)
30 y_pred = classifier.predict(X_test)
31

32 print("Predictions:", y_pred)

HHOT:

1  Predictions: [[0 0]
2 [0 0]]

i588:

o fit FERTEIGEEIBIHEFIEEFMEE self.mean_ 5,
e predict FEBICEMKEIRESHHEARN, MBS,

XMBEEXNDEKBELFRHHAER, BER: 7 UEER BaseEstimator S —/MEERANEEL,

3. HEXEEBYLE

scikit-learn SVFSBE X ERSRAGIT S EAEERNL R, XEETLUSEIETAENIRED) |42
BRI IER. BEXEEAIEETLIGNENEREMAIT=E—t, SEE—RIF.

(ERBEX &R EEER

1 dimport numpy as np

2 from sklearn.base import BaseEstimator, TransformerMixin
3  from sklearn.pipeline import Pipeline

4

5 class customScaler(BaseEstimator, TransformerMmixin):
6 def fit(self, X, y=None):

v won

8 THEARRANRHE I 3 (R b 22

9 won
10 self.mean_ = np.mean(X, axis=0)
11 self.std_ = np.std(X, axis=0)
12 return self # REMEAL

=
w


af://n834
af://n836

14 def transform(self, X):

15 B

16 LR G2 RAE

17 R

18 return (X - self.mean_) / self.std_
19

20 class SimpleClassifier(BaseEstimator):
21 def fit(self, X, y):

22 R

23 WA THEAAMRAE R E

24 o

25 self.mean_ = np.mean(X, axis=0)

26 return self # RFEIMEAL

27

28 def predict(self, X):

29 e

30 BT HERAT IS WARRHEE RT3, WRs 1, S0 0
31 o

32 return (X > self.mean_).astype(int)
33

34 # WK E Lo

35 X_train = np.array([[1.5, 2.5], [2.0, 3.0], [3.5, 4.5], [4.0, 5.011)
36 y_train = np.array([0, 0, 1, 1])

37

38 # PIEEE, B8 B E ARELF R

39 pipeline = Pipeline([

40 ('scaler', customscaler()), # HEXFrfifk

41 ('classifier', simpleClassifier()) # HiE /I
42 | 1

43

44 # IgEE

45  pipeline.fit(X_train, y_train)

46

47  X_test = np.array([[2.5, 3.5], [1.0, 2.0]1])
48 # T

49 y_pred = pipeline.predict(X_test)

50 print("Predictions:", y_pred)

T

1  Predictions: [[0 0]
2 [0 0]]
171

FAi118 CustomScaler 1 SimpleClassifier (EASEBHILSE, FIREEBHTEUETRMIEFIER)||
g§\°

X, EEEANTIERATLUEI— fit 81 predict 75i%5em, RiF T SRUEMEISME.

WN{NiEid 4%7% BaseEstimator #] TransformerMixin 5E
MBENXHEZE
e BaseEstimator : EffA scikit-learn {41HE8R9EE, BIEMT get_params() 1
set_params() T3k, IXEEEENHITENES cridsearchey ZTERATHE,


af://n845

TransformerMixin : 2FH scikit-learn FEEHREEHUEZE, BIRMUET fit_transformQ A%, &
1SEEIRESEEE S Pipeline —iCfEFE.

BEYRXINEE, FITLEIFESETREZEE CRBEEXEEATIEE, FEALIFIA scikit-learn AY
TE (30 GridSearchCV #1 Pipeline) #{TEAFNF(E.

SeRe ERE )RR AT A T 2R :

O 00 N O v » W N R

N NNNNMNNNNRRPRRRRRRPRPRRR
N O v A W NERE O WO NO VIS WwiN R O

28
29
30
31
32
33
34
35
36
37
38
39

from sklearn.base import BaseEstimator, TransformerMixin
import numpy as np

class CustomEstimator(BaseEstimator, TransformerMixin):
def fit(self, X, y=None):
# OB AR A THERANMRHIE R
self.mean_ = np.mean(X, axis=0)
return self

def transform(self, X):
# FETIMENG SRR AL

return X - self.mean_

def predict(self, X):
# TN TV SRR O, Ty 1, /I 0
return (X > self.mean_).astype(int)

# R B E SR A

from sklearn.pipeline import Pipeline

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split

# N

data = load_iris(Q)

X, y = data.data, data.target

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,
random_state=42)

# QEEE
pipeline = Pipeline([
('custom', CustomEstimator())

D

# IZRAEEAY
pipeline.fit(X_train, y_train)

# T
y_pred = pipeline.predict(X_test)
print("Predictions:", y_pred)

LAEBIFFR, EiI6ET— BN HITEE CustomEstimator, BAMYBYTINEN, (transform)
EHITION (predict) . AR, BAVSEEAEEHI B TIIZGFOFTN,

BIHAN TR



1 Predictions: [[1 0 1 1]
2 [0 10 0]

3 [1011]

4 [1011]

5 [1011]

6 [0 10 0]

7 [0 0 0 1]

8 [1111]

9 [1011]
10 [0011]

Sklearn {RB{RF5 NN

ARRFEIS, RER)GKIEEEEFE, ATEREREINIGEE, F(ITLUS) SRR
RIF TSR, EFLUSETINEAT.

scikit-learn Bt THMERNAIRIFFFIIEEEL: joblib F1 pickle,

1. fER joblib fRFSINFARE

joblib B—NE%AY Python FFFML TR, $53EERTREFESAEEEEE (40 numpy 4.
scikit-learn #28I%) RIS, HIRTF pickle, joblib TEAMRRHIMEEUIERE S,

joblib 2 Python BJ—9MEREE, ATLABIS LA Fa<dRER:

1 pip install joblib

RFIEE

joblib Rt T —MEERT API SRRFAINIHRIS.
FATRTLABER joblib.dump() FSiAREERF RIS,

1  dimport joblib

2 from sklearn.datasets import Toad_iris

3  from sklearn.model_selection import train_test_split
4 from sklearn.svm import SVC

5

6 # INEEE

7 data = load_iris(Q)

8 X, y = data.data, data.target

9
10 # RIS INGERmiteE
11 X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)

12

13 # GIEIRIZRmR

14 model = svC(kernel='Tinear"')

15 model.fit(X_train, y_train)

16

17 # DRAFRERLE S

18 joblib.dump(model, 'svm_model.jobTlib")
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17 ki

{2/ joblib.load() 75iAINERFAMEEIXISR,

1 # InsfRAFrRn
2 Tloaded_model = joblib.Toad('svm_model.joblib")
3
4 # AF AN E AR AT T
5 y_pred = Toaded_model.predict(X_test)
6
7 # FTENTRINGS
8 print("Predictions:", y_pred)
B EIARLE, BOIIHE) | SFAMEEUREEISUG S, FHEZ SRR EINEZEEFH TR

I,

o

2, {#F pickle (RIF5INZARE

pickle & Python RERYELR, Fo¥FG Python IRFFMLFIRFZIL.
F74 joblib HERATAEXEHRIE, B pickle BE2FEBRRFANFEENTER, ERETRIER.

RFIEE
5 joblib 3131, pickle ty5TEEEI AP| SRIRIFRINEIRIR,

RAEEIRYARBAN T

1  dimport pickle

2 from sklearn.datasets import load_iris

3 from sklearn.model_selection import train_test_split
4 from sklearn.svm import SVC

5

6 # InEEdE

7 data = load_irisQ

8 X, y = data.data, data.target

9
10 # RIS INGERmNEReE
11 X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2,

random_state=42)

12

13 # GUEIFIIZs Y

14  model = svc(kernel='Tinear")

15 model.fit(X_train, y_train)

16

17  # i/ pickle {RAEHHA

18 with open('svm_model.pkl', 'wb') as f:
19 pickle.dump(model, f)
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NNEARES
{358 pickle.load() INEAEEY :

# 10 pickle bk fffe g
with open('svm_model.pkl', 'rb') as f:
Toaded_model = pickle.load(f)

y_pred = Toaded_model.predict(X_test)

# STENTSS R

1
2
3
4
5 # AN AL AT T
6
7
8
9 print("Predictions:", y_pred)

3. joblib vs pickle

joblib #0 pickle RARFAINNEARELAIFFTE RS IE.
joblib BIES{RFREEMEXIS, M pickle 2 Python BUtRERYIKT R, ERTF—RIER.
e joblib: BEERATREESESAZEHESUE (W0 numpy £1¢H) AIRTSR, joblib EAMEXHUE
HEERTEY pickle EE.
o pickle: ERFRER/IINISEHEIA Python X5, B2 Python NNEREE, FHANLTERR
A,

INFEBP AR RELRARRENE (WSHFaEN. FMEIARMSE) |, #EZER joblib, B pickle B
B WTBMIRESAESAERESIEIRE, pickle BIEER.

4, {REFHMNEZKEE (Pipeline)

FELFRM AT, REAMUNER—HIRE, BNRESSMIESE (NSIETE, FHDEE, &3
WEES) | XLERMIBLEERTLAGER scikit-learn Y Pipeline 3R5ER%. Pipeline tBAJLUEIY joblib 5%
pickle {RIFFINNEL.

REEE:
1 from sklearn.pipeline import Pipeline
2 from sklearn.preprocessing import Standardscaler
3 from sklearn.svm import SVC
4 dmport jobTib
5
6 # flE—NEIE
7  pipeline = Pipeline([
8 ('scaler', standardscaler()),
9 ('svc', svc(kernel="'1inear'))
10 | D
11
12 # JIgEE
13  pipeline.fit(X_train, y_train)
14
15 # QRAFEESICT
16  joblib.dump(pipeline, 'pipeline_model.joblib")

InEEE:
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# MEEIE
Toaded_pipeline = joblib.load('pipeline_model.joblib")

# A HTINEE E E AT 0
y_pred = Toaded_pipeline.predict(X_test)

# FTENTII &5
print("Predictions:", y_pred)

O 00 N O U1 A W N R

EERENINHIIESR—EEEE, REHRERFINSENEENSREIE.

5. REMRFEER

FENEEFINLFRN A, EENERRAEEEXER. BRISEEFREFR, ST ARENG
R I ERSEBENRE S, LMERDARIRARIER, fia0:

import time

# QA
timestamp = time.strftime("%Y%m%d-%H%M%S")

# ORAT AT I )R B A Y
joblib.dump(model, f'svm_model_{timestamp}.joblib')

cO N O L1 A W IN B

X, BATTLMRER RS EEARRARMEE, BT REAEIAIES.

6. {ERIRELHITIFAL
— B SRRHRE, RATET A RS R T, MBI,

BN, FHATRTLMEREFIRELS Web BRSS. #UGIB(EIEEAibR FAfERREerk, HSRERILIREE
A, MAHEEI%.

Web ARS5HR{sEFRNNEAIRE

BN, EIEFAIEFERER Flask BIE—MEEA Web RS, BT APl EOIREMEETTNIRSS ., EXFIE
SR, BT LANE R AR B T SERS T,

1

2 from flask import Flask, request, jsonify
3 dimport joblib

4 dmport numpy as np

5

6 app = Flask(__name__)

7

8 # nEEA

9 model = jobTlib.load('svm_model.joblib")
10
11 @app.route('/predict', methods=['POST'])
12  def predict():
13 data = request.get_json() # 3KHUm AZUE
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14 features = np.array(data['features']).reshape(l, -1) # %¥pudE &K

iy
15 prediction = model.predict(features) # {#In&& LAY HEST T
16 return jsonify({'prediction': prediction.tolist()}) # R[EFiMLEHE
17
18 1if _name__ == '_main__":
19 app.run(debug=True)

Sklearn M FHZEHI

SEEIES (Iris Dataset) RHlanFIPREMIINIIEIREEZ—.

BETHIEELS T =MEEM (Setosa, Versicolor, Virginica) Bf{ERY 4 MHE: HEKE. &
EEE. BHENEREE.

ETREANES BETXESHERTTN S BIeaIME,
AEDEOIGHZEIRNE. T, FHEEE. SUEMANE. BosoRE, RENHAERMHESE

g%o

1, EEMNES IR
HiEhng

B, IRESEMEESE, scikitlearn IRt T EZINHSEREUREEDO.

from sklearn.datasets import load_iris
import pandas as pd

1

2

3

4 # NS RIAEEIES
5 data = load_iris(Q)
6

7

8

9

# ¥l pataFrame BT E
df = pd.DataFrame(data.data, columns=data.feature_names)
df['target'] = data.target

10 df['species'] = df['target'].apply(lambda x: data.target_names[x])

12 # BHFEWUTEEE
13 print(df.head())

WHER:
1 sepal Tength (cm) sepal width (cm) petal length (cm) petal width (cm)
target species

2 0 5.1 3.5 1.4 0.2
0 setosa

3.1 4.9 3.0 1.4 0.2
0 setosa

4 | 2 4.7 3.2 1.3 0.2
0 setosa

5 3 4.6 3.1 1.5 0.2
0 setosa

6 4 5.0 3.6 1.4 0.2

0 setosa
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e, BIRCERINNEL, FHEBEANTIIEREFERERIHEIRI AT RS,

HUETTR

NTEFEERE, LB TRHCHNASNEERNERHEZENXE, FATTLUER matplotlib §1
seaborn FESRHATEIIAL.

1 from sklearn.datasets import Toad_iris

2 import pandas as pd

3  dimport seaborn as sns

4 dmport matplotlib.pyplot as plt

5

6 # SRS

7 data = load_irisQ

8

9 # Ny pataFrame J{EHHE
10 df = pd.pataFrame(data.data, columns=data.feature_names)
11 df['target'] = data.target
12 df['species'] = df['target'].apply(lambda x: data.target_names[x])
13
14 # ZHIRHEZ AR AR
15 sns.pairplot(df, hue="species")
16 plt.show()

pairplot RERHAFHEC BIREUREREN, ERTAERENATRNSEEME, XEMTHITHSE
IESHINElIZERRER.

SREIT:

o N o
o swosencece

sepal length (cm)

IS

sepal width (cm)

o o~

IS

o setosa
»  versicolor
o virginica

petal length (cm)

~

comemsewwe |  esesesescsse

.....................................

9 2 5 2 4 6 8 00 05 10 15 20 25 30 00 05 10 15 2.0

3 4 X
sepal width (cm) petal length (cm) petal width (cm) target

RDIET M Z BRITEX

BERNEAUEERHEZEEXNYE, BERAGERMERT AR B3 e RA M B A,

6
sepal length (cm)

from sklearn.datasets import load_iris
import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

# NSRRI AR

data = load_iris(Q)

O N O U1 A W N B
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9 # 4N pataFrame HHEE

10 df = pd.pataFrame(data.data, columns=data.feature_names)

11 df['target'] = data.target

12 df['species'] = df['target'].apply(lambda x: data.target_names[x])

13

14 # ZHRRFIEZ )0 R

15 correlation_matrix = df.drop(columns=["target', 'species']).corr()

16 sns.heatmap(correlation_matrix, annot=True, cmap="coolwarm", fmt=".2f")
17 plt.title("Correlation Heatmap")

18 plt.show()

ERET:

Correlation Heatmap

ngth (cm)

vidth (cm)
- 0.4

- 0.2
ngth {cm)

width {cm)

1 (cm)
1 {cm)
1(cm)
1 (em)

2, {SEEFESEETRLLIE
ST IR

ENSFFIH, FETNERIFEEERN—F.

MTERTHES, HHECERMEREIE, THREASHITE. B, RITLIEEHTINE
., LIRSEEAIIGHER,
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from sklearn.preprocessing import Standardscaler
# ARIURFEAR RS

X = df.drop(columns=["'target', 'species'])

y = df['target']

# FRAELRHAE
scaler = Standardscaler()
X_scaled = scaler.fit_transform(Xx)

O 00 N O U1 A W N R

INERENEEEMHIRYER 0, AER 1, XNF—LETFIEEIER (0 KNN, SVM) JEE
BE,

FHIEEESF

ENRESECHIREINHINRER, BERIET, BRBNFEEIRDEERMHEES, 2
FHEEIZER.

FATATLAER SelectKBest &, Recursive Feature Elimination (RFE) 757,

a0, {#F8 SelectkBest HERSHRESERIERAY 2 MFHIE:
from sklearn.feature_selection import SelectkBest, f_classif

# R REIERE 2 DN RASKIERRE
selector = SelectkBest(f_classif, k=2)
X_new = selector.fit_transform(X_scaled, y)

# FTEERRRHE
selected_features = selector.get_support(indices=True)
print("selected features:", X.columns[selected_features])

O 00 N O U1 h W N R

XSk S BiMr S AR RS 2 MHLE.

3. BY—1"DEIR8: (ERRRMIEL SVM #1755 3E
ERRERM IR

HAIEESR=IA SRR (Decision Tree) REHTH,

1 from sklearn.model_selection import train_test_split

2 from sklearn.tree import DecisionTreeClassifier

3  from sklearn.metrics import accuracy_score

4

5 # RnHEEE

6 X_train, X_test, y_train, y_test = train_test_split(X_scaled, vy,
test_size=0.2, random_state=42)

7

8 # VIR ISR 732535

model_dt = DecisionTreeClassifier(random_state=42)
10
11 # JIZiny
12 model_dt.fit(X_train, y_train)
13
14 # W
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15
16
17
18
19

y_pred_dt = model_dt.predict(X_test)

# PHEEEA
accuracy_dt = accuracy_score(y_test, y_pred_dt)
print(f"Decision Tree Accuracy: {accuracy_dt:.4f}")

(ERZIFASEN (SVM) #1759

ETR, BIUUSIERSIFHREN (SYM) #1752,

O 00N O U1 h W N R

e e S S S
A W N R O

from sklearn.svm import SVvC

# VIRt svm 4r2Rge
modeT_svm = SvC(kernel="'Tinear', random_state=42)

# WY

model_svm.fit(X_train, y_train)

# T
y_pred_svm = model_svm.predict(X_test)

# PPN
accuracy_svm = accuracy_score(y_test, y_pred_svm)
print(f"svM Accuracy: {accuracy_svm:.4f}")

4, FEREFL
LI

BRI, FODETLMEREMITAER, WREEN. BE. BE=M M 58F.

O 00 N O v » W N R

e
= o

from sklearn.metrics import classification_report, confusion_matrix

# JRIGHRE

cm = confusion_matrix(y_test, y_pred_dt)
print("Confusion Matrix (Decision Tree):")
print(cm)

# R, AR, F1 4548

report = classification_report(y_test, y_pred_dt)
print("Classification Report (Decision Tree):")
print(report)

PItSIEERIR

NTHRWAEEL, FATATLAERMIZIEZER (GridSearchCV) [HEEAGEBSHMTRN, KEIRENSEHE

Ho

S Ul DN W N

from sklearn.model_selection import GridSearchcv

# 38 LR S H A%

param_grid = {
'max_depth': [3, 5, 10, None],
'min_samples_split': [2, 5, 10],


af://n966
af://n971
af://n972
af://n976

'min_samples_leaf': [1, 2, 4]

10 # stk Gridsearchcv

11 grid_search =
Gridsearchcv(estimator=DecisionTreeClassifier(random_state=42),
param_grid=param_grid, cv=>5)

13 # RS R
14  grid_search.fit(X_train, y_train)

15

16 # SREUR SO i i

17  print("Best Parameters:", grid_search.best_params_)
18 best_model = grid_search.best_estimator_

19

20 # TRIFAPRAL

21 y_pred_optimized = best_model.predict(X_test)

22 accuracy_optimized = accuracy_score(y_test, y_pred_optimized)

23  print(f"optimized Decision Tree Accuracy: {accuracy_optimized:.4f}")

BEMEER, BNTUKIIRES SREIRIRRNSE, FHEFRERITTN RS
3 SLBSHIE
AT H—ETHEERAREN, FITLAERRIGERITFAEREAIMERE,

from sklearn.model_selection import cross_val_score

# AT 5 YA X

cross_val_scores = cross_val_score(best_model, X_scaled, y, cv=5)
print(f"Cross-validation Scores: {cross_val_scores}")
print(f"Mean Cv Accuracy: {cross_val_scores.mean():.4f}")

N o v bW N R

S SIEIEA LAFE Bh B W PASIR B EA AR 75 LRVRIL, BRisild
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5. (5

AR eBAIRRR, B 7 SRCEIRERIMNEL. SIEFUMME. R, EUoEE, &
ENHMESIHELSER. HIVSERRRN SVM H2K88, FBI ISR RIMUREESEL,

# SADENE

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split, GridSearchcv,

0 N O VT AW N

cross_val_score

9 from sklearn.preprocessing import Standardscaler

10 from sklearn.tree import DecisionTreeClassifier

11  from sklearn.svm import SVC

12 from sklearn.metrics import accuracy_score, classification_report,
confusion_matrix
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

# 1. FdEhn#k
# INEE R
data = load_iris()

# N DataFrame &%

df = pd.DataFrame(data.data, columns=data.feature_names)
df['target'] = data.target

df['species'] = df['target'].apply(lambda x: data.target_names[x])

# BEUTEE
print("HIEH: ")
print(df.head())

# 2. HAEATHAL

# IR Z [ R R
sns.pairplot(df, hue="species")
plt.show()

# 2l B A R 8] AR S

correlation_matrix = df.drop(columns=["'target', 'species']).corr()
sns.heatmap(correlation_matrix, annot=True, cmap="coolwarm", fmt=".2f")
plt.title("Correlation Heatmap")

plt.show()
# 3. RHEEFR SHEE AL

# PERURFIEAIARZE
X = df.drop(columns=["'target', 'species'])
y = df['target']

# HAEbRAELL
scaler = Standardscaler()
X_scaled = scaler.fit_transform(Xx)

# 4. FE IR

# Ko ERE

X_train, X_test, y_train, y_test = train_test_split(X_scaled, vy,
test_size=0.2, random_state=42)

# MR o 252
modeT_dt = DecisionTreeClassifier(random_state=42)
model_dt.fit(X_train, y_train)

# T
y_pred_dt = model_dt.predict(X_test)

# Y H RS (R R 2R
accuracy_dt = accuracy_score(y_test, y_pred_dt)
print(f'"Decision Tree Accuracy: {accuracy_dt:.4f}")

# HICRFEL (SYM) 73 2ds
modeT_svm = SvC(kernel='Tinear', random_state=42)
model_svm.fit(X_train, y_train)

# Tl
y_pred_svm = model_svm.predict(X_test)

# it SVMITIHERf %



70 accuracy_svm = accuracy_score(y_test, y_pred_svm)
71  print(f"svM Accuracy: {accuracy_svm:.4f}")

72

73 # 5. REANEAY

74 # PORRRRTAL

75 print("nDecision Tree Classification Report:")
76  print(classification_report(y_test, y_pred_dt))
77

78 print("nbecision Tree Confusion Matrix:")

79 print(confusion_matrix(y_test, y_pred_dt))

80

81 # SVMEEEIPEAY

82 print("nsvM Classification Report:")

83 print(classification_report(y_test, y_pred_svm))
84

85 print("nsvM Confusion Matrix:")

86 print(confusion_matrix(y_test, y_pred_svm))

87

88 # 6. WiEIERIAMN

89  # ENIEWHISHIN K

90 param_grid = {

91 'max_depth': [3, 5, 10, None],
92 'min_samples_split': [2, 5, 10],
93 'min_samples_leaf': [1, 2, 4]

94 1}

95

96 # ¥4tk Gridsearchcv

97 grid_search =
Gridsearchcv(estimator=DecisionTreeClassifier(random_state=42),
param_grid=param_grid, cv=5)

98 grid_search.fit(x_train, y_train)

99

100  # SREURESHFIRAELT

101  print("nBest Parameters from GridSearchcv (Decision Tree):")

102  print(grid_search.best_params_)

103

104 # (8 HI B AR R BEAT T

105 best_model = grid_search.best_estimator_

106 y_pred_optimized = best_model.predict(X_test)

107

108 # FanARAL S I o S HER 2

109 accuracy_optimized = accuracy_score(y_test, y_pred_optimized)

110  print(f"optimized Decision Tree Accuracy: {accuracy_optimized:.4f}")

111

112 # 7. ZXIE

113 # BT 5 AXXHAE

114  cross_val_scores = cross_val_score(best_model, X_scaled, y, cv=5)

115  print("nCross-validation Scores (Optimized Decision Tree):")

116 print(cross_val_scores)

117  print(f"Mean cV Accuracy: {cross_val_scores.mean():.4f}")

RASHET
1. EiHEhNEk
o {HF Toad_irisQ MMBEEHEHIEE, FHEEUERKIE) pataFrame 18R, LIEEED
e

2. BRI :



o {§M seaborn By pairplot LHIFBIFIEZ ERIEREREE, HiEL heatmap LHIFIEZIE
NGEESEE AR
3 HIEEIR SEIETRAL IR :

o IBEUHE (x) FIWFE (y) , FHEEIRBITINENLIR, FEEMHISERO0, 5
=81,
4. BRIy SEHETY:
o {#HH pecisionTreecClassifier 1 svCc D BIIGRER S EEEFNZISZMENHEEE, FHITF
HENEURE _ CRYERZE
5. {EBYT(
o {#HH classification_report F1 confusion_matrix EHEERIEMITHIETR, BIERE
E. BEER. F1 98UUNEEERE.
6. PIEIE R :
o {#M Gridsearchcv ITARAHERLAITIESEUAN, SHRENESHAS, HadHtits
AUREDERRER,
7. ZEXBEIE:
o f{#FH cross_val_score #4175 ITRANIGIE, THHLAERRRREE IR E M IR,

HHuT:

LR
2 sepal Tength (cm) sepal width (cm) petal length (cm) petal width (cm)
target species

3.0 5.1 3.5 1.4 0.2
0 setosa

4 |1 4.9 3.0 1.4 0.2
0 setosa

51| 2 4.7 3.2 1.3 0.2
0 setosa

6 3 4.6 3.1 1.5 0.2
0 setosa

7 4 5.0 3.6 1.4 0.2
0 setosa

8

9 Decision Tree Accuracy: 1.0000

10 SvVM Accuracy: 1.0000

11

12 Decision Tree Classification Report:

13 precision recall fl-score support

14

15 0 1.00 1.00 1.00 9

16 1 1.00 1.00 1.00 8

17 2 1.00 1.00 1.00 8

18

19 accuracy 1.00 25

20 macro avg 1.00 1.00 1.00 25

21 weighted avg 1.00 1.00 1.00 25

22

23 Decision Tree Confusion Matrix:

24 [[9 0 0]

25 [0 8 0]

26 [0 0 8]]

27

28 SVM Classification Report:
29 precision recall fl-score support



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

accuracy
macro avg
weighted avg

1.00
1.00
1.00

1.00
1.00

SVM Confusion Matrix:

[[9 0 0]
[0 8 0]
[0 0 8]]

Best Parameters from GridSearchcCv (Decision Tree):
'min_samples_Tleaf': 1,

{'max_depth': 5,

1.00
1.00
1.00

1.00
1.00

=

=

Optimized Decision Tree Accuracy: 1.0000

Cross-validation Scores (Optimized Decision Tree):

[1. dLg

Mean CV Accuracy: 1.0000

.00
.00
.00

.00
.00
.00

25
25
25

'min_samples_split': 2}
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