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from sklearn. datasets import load iris




X,y= load iris(return X y= True)
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from sklearn.model selection import train test split

X train,X test,y train,y test = train test split(

X/

'

test size=0.2,
random_state = 10)
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from sklearn. datasets import load iris
X,y= load iris(return X y= True)
from sklearn.model selection import train test_split
X train,X test,y train,y test = train test split(

X,

'
test_size=0.2,
random_state = 10)

from sklearn. neighbors import KNeighborsClassifier
ks=[3,5,7,9,11,13,15,17,19,21,23,25]
accuracies = [ |

for k in ks:

knn = KNeighborsClassifier(n_neighbors = k, weights = 'uniform')

knn. fit(X_train, y train)
y_pred = knn. predict(X_test)

accuracy = sum(y pred ==y test)/len(y_

accuracies. append(accuracy)

import matplotlib. pyplot as plt

plt.
plt.
plt.
plt.
plt.
plt.
plt.
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rcParans|[ 'font. sans — serif'] = [ 'KaiTi'

rcParams| 'axes. unicode minus'] = False
figure(dpi=200)

plot(ks, accuracies, 'bo— ')

xlabel ("3 4R HL K" )

ylabel (" HERH R (

title( i il B u%/f h:}i*m
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from sklearn. datasets import load iris

X,y= load_iris(return X y= True)

from sklearn. model_selection import KFold

kf = KFold(n_splits=10)

for train index, test_index in kf.split(X):
print("TRAIN:", train index, "TEST:", test index)
X_train, X_test X[ train_ index], X[test index]
y_train, y test y[train index], y[test_ index]
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from sklearn. datasets import load iris

X,y = load iris(return X y= True)

from sklearn. model_selection import StratifiedKFold

skf = StratifiedKFold(n splits=10)

for train index, test_index in skf.split(X, y):
print("TRAIN:", train index, "TEST:", test_ index)
X_train, X_test
y_train, y test

X[train index], X[test index]
y[train index], y[test index]
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from sklearn. datasets import load iris
X,y = load_iris(return X_y= True)
from sklearn.model selection import StratifiedKFold
n_splits =10
skf = StratifiedKFold(n splits=n_splits)
from sklearn. neighbors import KNeighborsClassifier
import numpy as np
ks=[3,5,7,9,11,13,15,17,19,21,23,25]
accuracies = np. zeros( (len(ks),n_splits))
for i,k in enumerate(ks):
knn = KNeighborsClassifier(n_neighbors = k, weights = 'uniform')
temp =[]
for train_ index, test index in skf.split(X, y):
X train, X _test = X[train_ index], X[test index]
y_train, y test = y[train index], y[test index]
knn. fit(X_train, y_train)
y_pred = knn. predict(X_test)
accuracy = sum(y pred ==y test)/len(y test) * 100
temp. append(accuracy)
accuracies| i, : ] = np. array(temp)
import matplotlib. pyplot as plt
plt. rcParams|[ 'font. sans — serif'] = [ 'KaiTi']
plt. rcParams| 'axes. unicode minus'] = False
plt. figure(dpi = 200)
plt. plot(ks, accuracies. mean(axis=1), 'bo—")
plt.xlabel ("ITAREL K")
plt. ylabel ("#EFIFR (% )")
plt. title( "l FH 10 738 LHIELE BT 2R 4 ")
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from sklearn. datasets import load iris

X,y= load iris(return X y= True)

from sklearn. neighbors import KNeighborsClassifier
ks=[3,5,7,9,11,13,15,17,19,21,23,25]

accuracies = [ |
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from sklearn. model selection import cross_val_ score

for k in ks:
knn = KNeighborsClassifier(n_neighbors = k, weights = 'uniform')
accuracy = cross_val score(knn, X, y,cv =10, scoring = 'accuracy').mean() * 100
accuracies. append(accuracy)

import matplotlib. pyplot as plt

plt. rcParams| 'font. sans — serif'] = [ 'KaiTi']

plt. rcParams| 'axes. unicode minus'] = False

plt. figure(dpi = 200)

plt. plot(ks, accuracies, 'bo— ")

plt. xlabel ("iE4R % K")

plt. ylabel ("HEMHK(%)")

plt. title( i ] 10 4738 LI LB 4P 40)
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from sklearn. datasets import load iris

X,y= load_iris(return X y= True)

from sklearn.utils import resample

from sklearn. neighbors import KNeighborsClassifier

ks=[3,5,7,9,11,13,15,17,19, 21, 23,25]

accuracies = [ ]

temp = range(len(X))

for k in ks:
train_index = resample(list(temp), n samples = len(X),random state = 170)
test index = list(set(temp) — set(train_index))
X train, X test = X[train index], X[test index]
y_train, y test = y[train_index], y[test_index]
knn = KNeighborsClassifier(n_neighbors = k, weights = 'uniform')
knn. fit(X_train, y_train)
y_pred = knn. predict(X_test)
accuracy = sum(y pred ==y test)/len(y test) x 100
accuracies. append(accuracy)

import matplotlib. pyplot as plt

plt. rcParams| 'font. sans — serif'] = [ 'KaiTi']

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

plt. figure(dpi = 200)
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plt. plot(ks, accuracies, 'bo— ")
plt.xlabel ("L 4R % K")
plt. ylabel ("MERZ(%)")
plt. title("fiJH] A BRAE — ELAME T LB WAL )
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RMSE =./MSE
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import numpy as np

y_true = np. random. rand(100,1) * 10

y pred =y true + np. random. rand(100,1) % 0.1

from sklearn. metrics import mean squared error
MSE = mean_squared_error(y true,y pred)

RMSE = mean_squared_error(y true,y pred) ¥* 0.5
from sklearn. metrics import mean_absolute_error
MAE = mean_absolute error(y true,y pred)

MAPE = (abs((y_true —y_pred)/y true) * 100).mean()
from sklearn.metrics import r2_score

R2 = r2_score(y true,y pred)

from sklearn. metrics import explained variance score

EVS = explained variance score(y_true,y pred)
PL AU B R 0 R .

import numpy as np

from sklearn. metrics import (mean squared error,
mean_absolute_error,
r2_score,

explained variance score)
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y_true = np. random. rand(100,1) * 10

y_pred =y true+ np. random. rand(100,1) % 0.1

MSE = mean_squared_error(y_true,y pred)

RMSE = mean_squared_error(y_true,y pred) ** 0.5
MAE = mean _absolute error(y true,y pred)

MAPE = (abs((y_true -y pred)/y true) * 100).mean()
R2 = r2_score(y true,y pred)

EVS = explained variance score(y true,y pred)

XFF K RSB — ME A S AR R AT K (s R s T

from sklearn. datasets import load diabetes

df = load_diabetes()

X =df. data

y = df. target

from sklearn. neighbors import KNeighborsRegressor

from sklearn.model selection import cross val score

ks = list(range(1,50,2))

EVS,R2=1[1,[]

for k in ks:
knn = KNeighborsRegressor(n_neighbors = k, weights = 'uniform')
R2. append(cross_val score(knn, X,y,cv=10,scoring= 'r2').mean())
EVS. append(cross_val score(knn, X,y,cv =10, scoring = 'explained variance').mean())

import matplotlib. pyplot as plt

plt. rcParams| 'font. sans — serif'] = [ 'KaiTi']

plt. rcParams[ 'axes. unicode minus'] = False

plt. figure(dpi = 200)

plt.plot(ks,R2,'* — ', label = 'R*")

plt.plot(ks,EVS, 'o—— "', label = 'EVS')

plt. legend(loc = 'best')

plt. xlabel ("I 4R % K")

plt. ylabel("#8HRI{E")

plt. title('fdi ] R* # EVS T 484k ")
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3.2.2 HEHHEREE

HLER 2 2] 43 B B PE A 38 b A TR G 5 (Confuse Matrix) % (Accuracy) (45 15
K (Error Rate) 5% (Precision) fl A [1] % (Recall) \ P-R 4 . F, 43 %, 5 I1E ] % (True
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i=1 j=1 i=1 j=1
Error Rate =1 — Accuracy = =
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i8R (Precision) XOPRAE HER B2 BHXT BN S5 R 10 55 09 . B 1Y & SO A BT A7 § B
TEAIREAS v SE B O T R A O ME S, RIDVAE TN O TR RE AR B 45 8 R A 2 A8 R W] AT GE
i HAHH AT

TP
TP + FP

Horr, TP i HAE 4] (True Positive) , Bl — > 1E {5l 9% 1 1 $0 0U & 1E 451 ; FP R i IE f] (False
Positive) » R} — > 5 4] 4 5 5 T g E 491
#H—3 , TN FRE S| (True Negative) , Rl — > s ] g 1F 6 T30 >~ /2 4] 5 FN 2R R
JZ ] (False Negative) , Bl — A 1E {51 9% #5515 #0000 A )z 41
B 4N, 7 8 R AL 43 24T 55 v, A SR B 5G0 1 15 B, U1 o R R A G A0 L A 6 T R A 4
JE . 75 D4R Sy S 491 D e TRV R I TR
TP=48, FP=3, TN=46+1+1-+49=97, FN=2

Precision =

48
=] Q1 =" S
T A H1. Precision 1813 0.9412,

A 18] R (Recall) SUFR R £ 42 5, B 2 51X JFURE AT 5 09, & /9 35 SO AE 52 P o 1E 4] 9 B
AS v BTN Sy 1E B AR B HE R L B 22 A JE R I R AR 00 ok, R A SN R
TP

RCCH“ - m
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m .
1

2 X macro P X macro R
macro P + macro R

TR AT L S 45 AN TR 15 A0 BE 17 7 4, NI 735 TPL.FP.TN.FN ¥ {8 TP

macro ', =

“1\
2
2
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. TP
micro P = —
TP +FP
TP
micro R =—
TP +FN
) 2 X micro P X micro R
micro I, =

micro P + micro R

AR TAERAE M2 (ROC {2 SOPR B B R P 26 B w0 T 07t 2R ik M
J5 TS AL A 2% > U, R PF ) 43 28 R 45 R 9 436 . 280 T P-R 2k, ROC i &
Je MR A5 — ZR B A [) 1 180 (e B DR /NHE 12 ) o L LE A9 3 S G A s fl L 491 3 Dy A A e
il F47 T 6

FLIE % (True Positive Rate, TPRO# & o0« 76 A B S A IE AR A vhr , B A5 U 1 i b
F W Ay A ] HA T A SR .
TP

TPR=1p T EN

PO AT 51 PN R 17190 o e [
R IE ) %R (False Positive Rate, FPRY#{E XA . 76T A H LK) TAEA i, Pl R A 4 12 )
W Sk 1E 1 1 L TR A S
FP
FP+ TN
W7 ROC KRR ROC B, Kl 3-8 44 T ROC iy — &K,

Bl E CIEFHEdh e

FPR =

1.0
0.8
¥ LIEE
=
=04
024 e — HIMIA:AUC=0.7612
L - == IR AUC=D).7984
- v HCAUC=D.95]12
.10

0.2 04 06 0.8 1.C
FIE

3-8 ROC £ 5 AUC TEH
— A ROC M2k EE 3 2 b A 080 00 o o 30 bR ey, B AU B4, o — DRI 1Y
ROC #hZei oy — MR ROC fhZe e & mf ONAE LM T B, W 5 & et T
A WA 3-8y C AR B AL 2L T A B ARGR IO AL
ROC M5 X Bl X =1 Fr [ a9 1 AR A M 48R (9 18 FR (Area Under Curve, AUC),
AUC 45 B R4y 28 10 3 PR REAE . B — 2% ROC & %F i — 4~ AUC . 38 % AUC AYEL
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R 0.5~1, BRI AUC B8R A, A5 780 bk F AR |
P K AR AN S R AR E N0, I Gk — A K =5 W48 KA 2 R 5 LI &
DL R AR, HARMRES IR,

from sklearn. datasets import load iris

X,y true= load iris(return X y= True)

from sklearn. neighbors import KNeighborsClassifier
knn = KNeighborsClassifier(n_neighbors = 5)
knn. fit(X, y true)

import numpy as np

np. random. seed(10)

X new=X+ le— 1 % np. random. rand(150,4)
y_pred = knn. predict(X_new)

from sklearn. metrics import confusion_matrix
cm = confusion matrix(y true, y pred)

AR em FORIRIE AR BRI 3-2 .
F 32 KESERENREE KRR ER
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15 2 50 0 0
T E R 0 47 3
HEHERVERE 0 2 48

HE—20 AT DURHIR VA A5 LA RO AT 20  BRAURS A0 T (R 45 5 i i AU A Rz A1) .

from sklearn. metrics import ConfusionMatrixDisplay

display labels=['"llF R, HOEE", 4EETLETRE"]

disp = ConfusionMatrixDisplay(confusion matrix = cm,
display labels = display labels)

import matplotlib. pyplot as plt

plt. rcParams| 'font. sans — serif'] = [ 'KaiTi']

plt. rcParams| 'axes.unicode minus'] = False

fig,ax = plt. subplots(dpi = 200)

disp. plot(ax = ax, cmap = 'Purples')

ax.xaxis.set ticks position('top')

ax. set_xlabel ('TIMARZE")

ax. set_ylabel ('ESLFRZ")

TR A W T A AL P 45 SR AN 18] 3-9 R
TR ER R AU T .

from sklearn. metrics import accuracy score
accuracy = accuracy_score(y_true, y pred)

R E RS E SR MM (T A

from sklearn.metrics import (precision_score,

recall score)
precision = precision_score(y true, y pred, average = None)
recall = recall score(y true, y pred, average = None)

2 = A5 A P-R & A0S IR .

from sklearn. metrics import (precision recall curve,
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PrecisionRecallDisplay)

y pred proba = knn. predict proba(X new)
fig,ax = plt. subplots(dpi = 200)
for pos_label in range(3):

ax.
ax.
ax.
ax.
ax.
ax.
ax.

precision, recall, thresholds =\
precision recall curve(y true,
y_pred_proba[ :,pos_label],
pos_label = pos_label)
disp = PrecisionRecallDisplay(precision, recall)
disp. plot(ax = ax, label = display labels[pos_label])
plot([0,1],[0,1],1linewidth=2,linestyle="'--",,c="k')
set x1im(0,1)
set_ylim(0,1)
legend(loc = 'best')
set_xlabel (' \Z")
set_ylabel( "FiHi%")
set_title('P-R i)
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I P-R 2T 07 m AR AU IR

def ap score(precision, recall):
ap _score =10
recall = sorted(recall)
precision = sorted(precision, reverse = True)
for 1 in range(len(recall) —1):
ap_score += (precision[i+ 1] + precision[i]) % (recall[i+ 1] — recall[i]) * 1/2
return ap_score
from sklearn. metrics import precision recall curve
ap_scores = [ ]
for pos_label in range(3):
precision, recall, thresholds =\
precision recall curve(y true,
y_pred_probal :, pos_label],
pos_label = pos_label)

ap_scores. append(ap_score(precision, recall))
105 P R 2 A BT R W 70

from sklearn. metrics import classification report

print(classification_report(y_true,y pred))
WHE F, S80I F, 800 m T,

from sklearn. metrics import fl1 score, fbeta_score
f1=f1 score(y_true,y pred, average = None)

fbeta = fbeta_score(y true,y pred,beta= 0.5, average = None)
22 = A2 ROC M4k R M & T m B AR R,

from sklearn.metrics import roc_curve, auc
plt. figure(dpi = 200)
for pos_label in range(3):
fpr, tpr, thresholds = roc_curve(y_true,
y_pred_proba[ :, pos_label],
pos_label = pos_label)
roc_auc = auc(fpr, tpr)
plt. plot(fpr, tpr, label = £'{display labels[pos label]}:AUC = {roc_auc}')
temp = np. zeros(len(fpr))
plt. plot(fpr, temp)
plt.plot([0, 11, [0, 11, 'k——", lw=2)
plt. fill between(fpr, temp, tpr, facecolor = 'blue', alpha = 0.05)
plt.x1im([0.0, 1.0])
plt.ylim([0.0, 1.0])
plt. xlabel ( f& 1F il % ')
plt. ylabel ('ELiE ffi] % ")
plt. title('Zil#H TAEFREMZE ")
plt. legend(loc = "lower right")

ROC & nl AL 25 R AN A 3-11 s .
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3.2.3 BEHMHREE=

BB LR TARWE = B AG o S8 AE w] DL FH N 2 42 sl 4k 4 b 9 %4
AT FEUERG A A WA IR 2 A AN SRR I A IR 2 UF i SRR — R 2R
RIFE N (Intra-cluster) A0 B 55 (B & 7% 0] (Inter-cluster) AU EEAR ., — Mo U, T 2S 1 M: BE
JERARIR o W . NI ITAR A 98 b5 F1 AP ER PP AL 48 AR

(1 WEREM T E . ARIEAL R bR 32 B TR RS 215 BN B BUE stk
T 38 PR RN S AR 1A SR 2Ry EAT RN, BDEE T IR R A B R AT VR AN . R T
PEUY H8 AR 0075 58 BE R 8L Calinski-Harabasz #8801 Davies-Bouldin #8804,

(2) SMERIRAL T5 35 ANRAT RCHE A o 18 24 B0 4 1 1B AR B AT I e b A R 2R )
535 A0 FE U 1) VT BE BE L W] DLPEAN AN () SRS Sk i M e R A SRR R S E & AFTEm
CEAL O RFEATRG  (HIX KT A SR, R E S AR T AN T R
T B R DUFH E AR B R — RO S A T R R iz AR R RE . AN I AN 4
PRAd 6 2= T4 B R 5 1) VB T 005 B8 4. [l BT Pk L 58 38 1% . V-measure Fl Fowlkes-
Mallows %4755,

FETT K, 1 5 A B 48 0 A D0 i B I S R AR A, JER R A 132 2 AT DA A D) AR DGR} T
fiff 2% 5 b ELAR 807 B A

BESRE . L Peter J. Rousseeuw 7E 1987 4R 1, B 455 P 3R B2 M 43 15 52 794 il 141
R, RIEABOGBUEIE BN — 1~ 1, 8 B R 1 SRR HEAR RIS G H, 5 N iR B B0 AR
PR BT RR; B RBEIT 0 RARHEARKLES,; RIFARBIEIE — 1 RIRFEAR R 217>
FCE) 7 AHARAE . o R A B A AR B0 L A 2R Y A 7R B R 40 DBSCAN 3 285375 4K
1 1Y) T2 BE IR

Calinski-Harabasz #§ ] . Calinski-Harabasz 8§ #{ 2 Calinski-Harabasz i %5 %) 45 5k 1
2, FOAR o R A% [R]85 5 8 oM P B ) L LR A B8 o R 5 O 2 1 33 O s R oir A S
HFR R T 22 L HEN] . Calinski-Harabasz $§ 08 43 B0k K, 156 B 3R 28 %00 80 47 (2 51 3 3 B
J7 22 BN B 28 ) Z T8] P 7 28 R . AR Y Calinski-Harabasz 48 $10H # b H At 28
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TR 1% 5w L A ] DBSCAN SRR 13 1Y 6 T8 R 1%

Davies-Bouldin 5% : Davies-Bouldin 50375 # 2 ] () 7 35 AR EE ™ o v R LB 2
P 5 2 Ta) A R 28 5 A B I R/ INEEAT LA . A SR S 2 T ) R L e R U T R S
R 2 [B) B I /N LTI 4 e s 2R 2 238 SR B 2% L LB Davies-Bouldin #8448 K, IF DL Davies-
Bouldin 8§ /N R 2R BUR 8L L Davies-Bouldin 8 50323 T2 # /R HUAH 19 R 2,

R 3k, 8 3 E & %0, Calinski-Harabasz #8 $0 A & Davies-Bouldin 8 5U/E B 1E M B 2K
TR RE AR Sk i e SRS I AR B K. B et i 4 A [ bR o 25 09 — 4B A A 5040 I 7T
PRA 3 B8 A ) 2 5] B8 SR )5 38 1T K-Means BB L AT IS T30 2K 45 B o
W F8 550, 5 J5 AT AR 2 BRIP4 2 B, BRI n T

import matplotlib. pyplot as plt
from sklearn. cluster import KMeans
from sklearn. datasets import make blobs
from sklearn. metrics import (silhouette score,
calinski harabasz score,
davies bouldin_score)
plt. rcParams| 'font. sans — serif'] = [ 'KaiTi']
plt. rcParams| 'axes.unicode_minus'] = False
58 X aMEERL
centers = [[0,0],[1, 1],[1.9, 2],[3, 3]]
58 LR R I bR ifE2E
stds = [0.1,0.2,0.3,0.4]
A A A RRZEY 2000 AN HEABUE
X, labels true = make blobs(n samples = 2000,
centers = centers,
cluster_std = stds,
random_state = 170)
plt. figure(dpi = 200)
plt.scatter(X[:,0],X[:,1],marker = '.',c = labels_true)
columns = [ 'silhouette_score', 'calinski_harabasz_score', 'davies_bouldin_ score']
scores = {columns[0]: [],columns[1]:[],columns[2]:[]}
ks=1[2,3,4,5,6]
for k in ks:
k _Means = KMeans(init= 'k — Means++', n_clusters=k, n_init = 10, random_state = 10)
vy _pred = k Means. fit predict(X)
scores[ 'silhouette score'].append(silhouette score(X,y pred))
scores[ 'calinski harabasz score'].append(calinski harabasz score(X,y pred))
scores[ 'davies _bouldin score'].append(davies bouldin score(X,y pred))
fig,axs = plt. subplots(3,1, sharex = True, dpi = 200)
ys=[ "4 B A%, 'CH 4540, 'DBAREL]
for i in range(3):
axs[1i].plot(ks, scores[columns[i]],'o—")
axs[1i].set_ylabel(ys[i])
axs[2]. set_xlabel('Z&%]")
plt. tight layout()

He BOECHE BB I 3-12 FioR
2% B R LR R I 8 AR 2 B ] 3-13 BT,
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B 3-13 FEF-EMERSBE
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Bouldin 8 8w Ik, I FER KA BON 4.,

ZEEHCAERNZEEED . SRl 02 REF MR SR R 2E
WERARE L . VIS A 2 AR BUUE TS O — 1~ 1.1 BRI BT M L0 Fom AL
RAGBEPLEE FAN Y AT — 1 RN RELR G E IR M.

ETERREES: BTHAELW B EN S REL R G EIAREZ B MHRME, X
MEREFTEEWRANARFIE—MA ; Normalized Mutual Information(NMD #1 Adjusted
Mutual Information(AMD , 5T HAF B /- ECREE FY 0~1, Horp (A #dEir 1 #oR R
L R UER AE R IT 0 RN ARSI HHEHLEE A Y BN RN R R 5 B K )
Z A 22 SO, T EAR B o B — R AR X AR B 0 B 52 3 0 2 0 B S
LN B R AR KL T AR B A AT R 2 B 2% .

Bl STE MM V-measure: [F] 57 1 158 B P2 9 H T 0PAG R 2B S5 R0 H8 45, B4
AT LA e R S B 0 o AR 04 3o A ) B R A R A T — 2RO AR AR R0 D S 2

G SE R (IR — 2R Y REAS s 02 B Rl 20 B 6] — A b o W8 U 1y 0~ 1, BRU(E B R
. V-measure J& [ J5T P F15E 8 B A0 ACE RSP 2 — Fh 255 25 08 TR BT v R o8 R P Y O
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i A, AT LA T o 2R 28 580 1 W s B 400 43 B it . Ve-measure Y HUE S B W2 0~ 1, {8
R RS T 25 AT

Fowlkes-Mallows 184 : Fowlkes-Mallows 754 & K 51 R 1 43 [ R 49 LT 44 18 .

TP TP
FMI:«/TP—&—FPX TP + FN

FMI BUE R 0~ 1 BUE B gy

FET R T DL FANRIE M R bRk AN W] R F L PR fRE . & Je 2 il = 20 R 0 B dis
£ K5 4 K -Means . = B IR A B8 R R R AL AT R R A M R B HIE W
SMERVEAN FE AR, B S5 W I AR 25 SRR AE Ry Excel SCMF, BRI T,

import numpy as np
import matplotlib. pyplot as plt

import pandas as pd

from sklearn. cluster import KMeans, SpectralClustering

from sklearn.mixture import GaussianMixture

from sklearn. datasets import make blobs

from sklearn.metrics import (adjusted_rand score,
adjusted_mutual_info_score,
V_measure_score,
fowlkes_mallows_score

centers = [[1, 1], [—-1, —11, [1, —-1]]
n clusters = len(centers)
n_samples = 3000
n features =2
X, labels true = make blobs(n samples = n_samples,
n_features = n_features,
centers = centers,
cluster std=1[0.3,0.2,0.1],
random_state = 170)
np. random. seed(170)
X =X+ np. random. rand(n_samples, n_features)
plt. figure(dpi =200)
plt. scatter(X[:,0],X[:,1], marker ="."',c = labels true)
columns = [ 'adjusted rand_score', 'adjusted mutual info_score',
'v_measure score', 'fowlkes mallows score']
scores = {columns[0]: [],columns[1]:[],columns[2]:[],columns[3]:[]}
k _Means = KMeans(init = 'k — Means++', n clusters=n_clusters, n_init=10)
labels pred = k Means.fit(X).labels
scores[colunns[ 0] ]. append(adjusted_rand_score(labels true, labels pred))
(
(
(

scores[ columns[3]]. append(fowlkes mallows score(labels true, labels pred))

[
scores[columns[1]]. append(adjusted mutual info score(labels true, labels pred))
[

scores[ columns[2]]. append(v_measure score(labels true,labels pred))

gauss = GaussianMixture(n_components =n clusters)

labels pred = gauss. fit(X).predict(X)

[0]]. (

scores[columns[1]]. append(adjusted mutual info score(labels true, labels pred))
[ [2]1]. (

[columns[3]]. append(fowlkes mallows score(labels true, labels pred))

spe = SpectralClustering(n_clusters =n_clusters)

labels pred = spe.fit(X).labels

scores[ columns append(adjusted_rand_score(labels_true, labels_pred))

scores[ columns append(v_measure_score(labels true,labels pred))

scores



scores[ columns

scores[ columns

scores[columns[3]].

[ [0]]. append(adjusted_rand score(labels true, labels pred))
scores[columns[1]]. append(adjusted_mutual_info_score(labels_true, labels_pred))

[ [2]]. append(v_measure score(labels true, labels pred))

[
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append(fowlkes mallows score(labels true, labels pred))

scores = pd. DataFrame(scores, index = [ 'KMeans', 'GaussianMixture', 'SpectralClustering'])
scores. to_excel('scores.xlsx')

HARG RN 3-3 B,
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5 R
g % adjusted_rand adjusted_mutual v_measure fowlkes_mallows
_score _info_score _score _score
K ¥ 0.9930 0.9856 0. 9856 0.9953
e BT IR R 0.9970 0.9932 0.9932 0. 9980
i £ 0.9920 0.9841 0.9841 0.9947
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Jei o T LAAS B 1 A B 4 AR 1 22 A BN 0 Xk S RO R AT RS 06 A A5 Ry T B Y 4
Ao R DA D R KK BT SR B 3 A0 U T B AR B ) — R AR

Hb K IR (0] 8 H 25 7R L i 2 25 TR R SR 28 O Rk A TR Y 1) i K OK B PE A
fift e M 2 7K A 355 10 B0 %) T 45 A28 L AN AN AT LA S B 7K 8 TR A A A0 B, O A T K AR S e 45
A BiIE 7 S A B E PR 4 b K PR 0 SR 5 AR L R B S

P oK T SE AR H bR AR o, o P Ak 2 75 S0 L B L R e TR T A A U R L |
A H AT A 7 A EPEVE N RRAE S & A B8 00 A, 7 A% i BE HLARY | B AL AR AK
AdaBoost,CatBoost ., Light GBM ,XGBoost , il & (X £ 7 A~ B8 1) 10 $1 28 S5 Uk E
RN 3-4 Fis,

R34 BHEBIOFTXRIEEHR

s w:ﬁ‘a Pl AL 43¢ I!iﬁ‘ff)l;'ﬂvk Ad‘aBoost C:ftBoost LightGBM XQBoost W_é?e ™ 2%
ERE HEHRE HEHRE HERE ERE ERE HERE

1 96.27% 96.02% 90.02% 95.54% 97.81% 96.27% 83.04%
2 97.73% 97.48% 94.89% 97.32% 97.48% 97.73% 86.61%
3 95.53% 96.10% 93.50% 96.59% 97.64% 96.67% 84.40%
4 96.26% 96.34% 93.74% 96.02% 96.18% 96.59% 85.54%
5 96.10% 96.10% 92.69% 96.18% 97.16% 95.69% 83.43%
6 97.56 % 97.89% 95.53% 97.81% 97.64% 97.73% 83.83%
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e H ﬁﬁllﬁmm rﬁfnﬁ% Ad‘aBoost Ca}tBoost LightGBM X(‘}Boost ﬁagm%
96.91% 97.24% 94.64% 96.67% 97.08% 97.64% 82.45%

8 98.70% 97.64% 96.02% 97.73% 97.40% 97.97% 85.13%

9 98.46% 97.73% 94.80% 97.32% 97.32% 97.89% 86.84%

10 98.13% 97.48% 94.96 % 97.32% 97.81% 98.13% 83.59%

DLV B SR A A A A v L 1T LA & B 28 I 4% il AdaBoost 8 3k 1 38 B8 — i, 7 24 o H
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B 3-18 XGBoost QQ B 5#% % E it B

XGBoost FEAS 5 5 B Z 18] A F i #% . FIr X 107 09 4% %6 BE Al I ) A S5 IE S e A A 2200,
BBy 5 AL 2 /D XGBoost 1 HER A Ik A IE 2570 A AN BE A J7 22 70 M7

HE— PR WA 8 9 i b 3R T AL A i 4598 7R B E TEK P 0. 05 BITEBLT .
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K35 SHMEBEWREER

il R 355 B 41 45 Bt #1 7% ¥ CatBoost LightGBM XGBoost

P {H 0.4992 0. 2089 0. 3043 0.4162 0. 0455

H 2 3-5 1. XGBoost [ P {H/NT 0. 05, K e 40 4 J5 R 15 . BF XGBoost B4 AS it M IE
oA I E— 2 B E T AS BE 18 FH 7 22 20 B ok A b R0 TR0 (5% 0] E 7 J2 75 A 224 OB A 56
WO AR 2 80U s 50 7 v .

Kruskal-Wallis(K-W) Kz 56 & —Fp F F R = A E Z DA Z M 2R AES
GRS TR . ERY H B8 A 2 R AR TE B 25 S N R B R T 25 A A I IE RS
PEFI T 22 MR . TE R EMEKF N «=0.05 M AL T R N 5 A+ 4738 i
R HERR R EAE ] . BB R . 5 AR 7 38 SCITIE 4 B S B (AN [R] . A5 Ji] 1Y
PHE B 25 249 F A (Dl AR R LTI BB 0 A 2 . K-W K 50 25 a2k 3-6 Fim .

£36 KWHRELER

1 Eidl
LRl

R % Bl AL FiE A1 75 #% CatBoost LightGBM XGBoost
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