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O K-iz8B9525 (K Nearest Neighbors
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SIESTHFIEEAITE "IER" , K35
WA IEE RITRIBIK MG, NiZ
W ROTRNIZE B RIX KM | 8r AN
IR B2 RIAB 1 5.

Y-Axis

New example
to classify Class A

3/24



KNNEZRI—RZP IR
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v 5= S EANERE&/MIBIK ISR
- (AR WA SIERT K?
v BIE: HEINEBIERIK MG AR HINAISRER
v ShE: REHIIEREESRISEHNE AN AROTTNSE5!

O %5
v KNN EiZASR—MERRZ (RENESH)  XE5&%ERE. &5
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v SEREEFEAEERE O RN RN EE BTG ERIVEERI S, &
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v KNN EiZAFEHTREN G, IBIIEMER (lazy learning) , (EEE
KRR, Wit BN AR SFEIIZFEARIIER, EULCN ERAYT
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Euc(X,y) =, =1, +(x, = 3,)" ++ 4+ (5, =3, +(x, =)’

v EBX T KRB 2REREL knn _classifier()
- SN RS input
- Y| ZZEHE trains
-> trains FIXINAIEFIFRE classes
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Xh56.1

O iz17{f96.1, BRIMITESR
v FSEIZE: 11011 EFRSEAIZE: (1011 1]

O NEHERALIER, B MMEATER, ELIERERE 0.6, BFHERR
0.75. BRIERZ 0.75, E5THRNUEEEIIFNDEER. 24 KBRS
ZEMBEER, EEDRMERRY, ST, aEk=nA Kiado
KA EN—MEEDE.

O B%: AR K ETESSHARNSRER, BUALABTKEDHIREN 1
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O [ 3EE (L,distance) BXIRIREREIEE (Minkowski distance)

L,(x,y)= f/|x1 _y1|p +|x2 _y2|p +"'+|xd—1 _yd—1|p +|xd _yd|p

Ly =5 -n )
O Hp=2f7, BENERKECIES
O Yp=18F, EESMRMWMIEE (Manhattan Distance)
O Hp=cofY, FOJXETEEEMTAZ T LinEEN&ENE
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v ARNIEEEEL EARENRISEEARN, x=(1,1),
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v Hp=1220t, yEXNRIAIME, Ap=307, zEXHNHEIIME

O R5ZE{LUE (Cosine Distance)
v Rzt ERREZERENRERBRFRZIEFAGERIE
ANEZZHIK/

A AxLyl)

d
X.o).
Zi:l i*Vi B(x2,y2)

\/Z:’Z:l xi2 .\/ijl yl'z

cosine(x,y) =
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O KEEESKIEBDREEERFN
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ll=tHsE, BKERNEREESZKETUS
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Scikit-learn=CIIKNN

O 2575 sklearn.neighbors.NearestNeighbors
O F—5: Bli#ENearestNeighborsXig:
v" model = NearestNeighbors(n_neighbors, algorithm, metric)
v' n_neighborsE2&EE2FaieErIKE
v algorithmZ2#F~KNNISCIE L, BUT=fEE:
> "brute": BIX
> "kd_tree": KD
> "ball_tree": E—RINREREIKMA Lo EIEHE, ATH0HKD
IR — X 45t
v metricBEERTKNNRIIEF & GE, WENT:
- "minkowski": XEJKHEREIEE (EUAE)
-» "euclidean": KD
-» "manhattan": SI5IRIEE
- "cosine": RIAIEE 12/24



Scikit-learn=CIIKNN

O34 aEs, EREQ model fit(trainData)
OFE=2: XiEEFIFE TN, distances, indices =

model .kneighbors(testData), EAdistancesZ2KMNmrs$Bill&a iR
B NFFEARIES, indices@EXIMN AT |ZEEFRY R
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{h596.2

#XAD5.2 EAScikit-learnzE st R RIFSE T TR BRI MR :
import numpy as np [[8B17] [085] [243] [918] [058]]

from sklearn.neighbors import NearestNeighbors S RIS K NSRS -

def normalize ( X, mean, std ) #X&uEHITII—(CAIRRZEY [101] [0111 [000] [101] [011]]

return ( X-mean) / std
xTrain = np.array([[3.32, 94], [3.05, 120], [3.70, 160], [3.52, 170], [3.60, 155],[3.36, 78], [2.70, 75], [2.90, 80],
[3.12, 100], [2.80, 12511)
yTrain = np.array([0,0,0,0,0, 1,1, 1, 1, 1])
mean = xTrain.mean ( axis = 0) #}J||4E0EFY(E
std = xTrain.std (axis = 0) #iI|GEIEHE
xTrain = normalize ( xTrain, mean, std ) #|3—{i)||ZZ0E
xTest = np.array ([[3.00,100],[3.25,93],[3.63,1631],[2.82,120],[3.37,8911)
xTest = normalize ( xTest, mean, std ) #|3—{{NKEHE
yTest = np.array ([ 1,0,1,1,11)

#EUEEERY, (FAkd-tree B RH TIFIEFIETHC

model = NearestNeighbors ( n_neighbors = 3, algorithm = "kd tree", metric = "euclidean")
model.fit ( xTrain )

distances, indices = model.kneighbors ( xTest )

print ( "&IEBAYTHRZ: ", indices )

print ( "XTRAYERIEKANNZERIRE: ", yTrain [ indices ])
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v BETZoEMIER.
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AREWNRZENESEEX
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SRR IR,
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K-1IHEEE =17

O EER 7K YEREN—REE, BT
0 25 R B RAINFCRIBIRES, 81T ERFTEUES
FHI— M
O IREKEN3, BETHIERAEIRT "0y 4R,
LAZR R =Ry
O REEIRLA TR | m
v re_classify examples: HEEMEREEX=
MEBIFORIER, BEIMERNEREASZ "
BIFAIER, ARG BIFRRARBSEBIRIRE -
ZNZK
v cal_centers: BEFNTE=1ZEAINPIOR,
BRI P RrB AR RRIEY(E;
M- o BX 4L k
O X ERESERELER. vV — Z Z(w B Mi)2

1=1 z€S;




BHENXHEIBEMKMeans

O & ~156.4, BENSIMKIYEREKT X
O weBREN T

v EXTITERIMER AR EGIEERIEREdistance();

vV ENXT N HENEARRIERRITEFIRIRRET

classify one example();

vV EXT N HBHEARETN D EERIRIRET

re classify examples(), ZEREB=1"2%(X. example bags.
centers;

v EBX T EMTERAIFIORIRE cal_centers(), R L—1RRE
EFEERIEIER, EMTERITEARPL, HSHo5E
example bags#centers;

IREKEN2, NEEEFRERFEBRF O RLIR
KIYEER AR RERNER

O(iter_countxmxkxd)

AN



Scikit-learn=EiilKMeans

O Scikit-learnEGIFERNK-BIEE L
v ZBEIK-YERZE, XNAIZEEK-means
v ETFEEHIMIini Batch K-19{E8j%, MiniBatchKMeans (BiEMNFAEIE)
O KMeansZStahiE 7541t
v from sklearn.cluster import KMeans
v model = KMeans(n_clusters, max_iter = 300, n_init = 10, init = "k-
means++", algorithm = "auto")
- n_clusters: K{H, —iRFEZIH—LELERBRIFIIRISIR
- max_iter: HAKIEA éﬁl FIANMER300
- n_init: AAREPRARE "0 BITEIERUREL, BOAMER10
- init:  BIYIER{ELE
O KMeanss£FEE 47551588
v fit_predict(x): FIIGEERXIAE o LEFREFHHI TN
v cluster centers : MR 20724



K-MeansEECIREE KT

#{X596.5 {HFIScikit-learnZEK-MeansE LI KIEEREE L
import numpy as np

import matplotlib.pyplot as plt

from sklearn.cluster import Kmeans

X = np.loadtxt ( "cluster.txt", delimiter = "\t" )

model = KMeans ( n_clusters = 2)

y_pred = model.fit_predict ( X)

pltplot (X[y pred ==0,0], X[y pred == 0, 1], 'kA") #&H1552E0EBIR0REA
plt.plot (X [y pred ==1,0], X [y pred == 1, 1], 'kd" ) #2&%52 /91 EFIH9EA
plt.show ()

B7ctlEK-Meansygdgmodel, FEISEN clusters&8, UHMEKE,; A
EERZAISAfit predict(BRE, XIHEARXHITERSE, IREIE MERIIRL
A92E5, REEY predTEd, 1ZEZEE—NumPyEE,; RESHIERSE

BIEE, Xy _pred==1, 1] iEZFFEEFH1BIEARRIFE1NELE.
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O M 8FR
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