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O —RLE
v B—2: 8RR ZIFTEIIZERRIES
- Al HARZENEEEEEAENM?
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v B=8 imsBSMHEREEE&R/IBIKMNIIZRER
- [BJRR: AR EIERY K?
v Ex: IFEENEINERIK MG AR HINASER
v BRE: IREEIRRSIEINE MR FTSEE]
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XGRS, it &SR SFEIIZEAREER, B ERAYTT
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EUC(X,Y) = /(% = Y07 + (% = Y,) +L +(Xy =Yg 1) + (% — V)’

vV EBXT—1MKIESB72EEREL knn classifier()
- FIUAVAEED input
- 1|58 trains
-> trains FRXINAISERITRE classes
- kBRI
v SFUEEEBIEFEANFGER—IX knn_classifier()
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O LEEE (L,distance) EyXIAIREREEERE (Minkowski distance)

|P

LP(X:Y) = f/‘xl _y1‘p +|x2 _y2|p +"'+|xd—1 _yd—1|p +|xd — Va4
Lsy) =( 2 =%l )
O SHp=207, BIERRECEEE
O Hp=18f, E=15IMEE (Manhattan Distance)
O Hp=coly, X XETEEEMTASZ M LREERGEAE
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Scikit-learn=EIIKNN

O 2545 sklearn.neighbors.NearestNeighbors
O5%F—2: gl#ENearestNeighborsXig
v" model = NearestNeighbors(n_neighbors, algorithm, metric)
v' n_neighbors2FE2FHeEERIKE
v algorithmZEER"KNNRISEINE R, B~ =FmtiE:
- "brute": BIIA
- "kd tree": KD
- "ball_tree": E—ZRFIEEREIKIA Lo EIEHE, ATHS0HKD
[ SN EE 7
v metricBEERTKNNREER &G, I&FNT:

- "minkowski": XBJREFEIEE (ENAME)
- "euclidean": KD

-» "manhattan”: Z[51REE
-5 "cosine": IR
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Scikit-learn=EIIKNN
O%F 2% HaEE, FBEG model.fit(trainData)
OF=22: XNEAEEGIREITFRN, distances, indices =

model.kneighbors(testData), ErdistancesEKANETSB)IERER
ZIMINFARIIER, indices@XINFANEY|IGEFRY TR

13/24



X656.2

#X756.2 {EMscikit-learnERER B EIF TR BTSRRI ™IRZ
import numpy as np [[817] [085] [243] [918] [05 8]]

from sklearn.neighbors import NearestNeighbors SRS EKAN LR 2 -

def normalize ( X, mean, std ) #XEUEFRITIT—LHREL ((101] [011] [000] [101] [01 1]]
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, 125]])

yTrain = np.array([0, 0,0,0,0,1,1,1, 1, 1])

mean = xTrain.mean ( axis = 0) #})||Z&E0EF9E

std = xTrain.std (axis = 0) #)||GEUEF=

xTrain = normalize ( xTrain, mean, std ) #J3—{X)||Z&0E

xTest = np.array ([[3.00,1001], [3.25,93],[3.63,163],[2.82,120],[3.37,8911)

xTest = normalize ( xTest, mean, std ) #3—{L Ut Z0E

yTest = np.array ([1,0,1,1,11])

#EUEAEEY, (EREkd-tree BIEFHTIRAETIEIK

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

distances, indices = model.kneighbors ( xTest )

print ( "BRIABRYTRZ: ", indices)

print ( "STRAVERIEKANSERIRE: ", yTrain [ indices]) 14/24
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v BEERZSCH
v BERE., NREEAKEK
v BEETEZRRIER
O KIEPZRF[REITERNASRES, SHENELS
v Curse of dimensionality: ZEE#H=EF, HIRFNSEEEEE
EXREER.
O K-Di, FFLURMTEIEERIREL
O E~756.3, SCMKNNEEFSHEFRE
v RS R T R NENEERFEDRE
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K-19{8588%
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O K-19{EE3E, tBFRK-means®E, B "TIE" BiA
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O ElER 7 K-IYEREN—RLE, iR
O e B XAmchIEdESE, B RRFRTEOESE
RI—PMER
OiREKEN3, BETWIRHERRIRY "Fily" AR,
LA ZRZEA il
O REBIRLA TR - m
v re_classify examples: HEEMEATIX=
PMEAPORMIERS, BB MERRRAEZ
FIARYZER, AREED IR RSBIRTEE -
NV
v cal_centers: EFMTE=1EAIRIFOR,
RIS FRrE A ARSI,
TR Eo A B Sk k
O X2RESEREER, vV — Z Z(m — 1)

1=1 z€S;




HiENXmi3EiMKMeans

O & MUAB6.4, BHENSEIKIYERERX
O wBREN T :
EX TITERMMERREEGIE R #Edistance();

ENX T —MNRBENER RISERRIT BRI RREN
classify one _example();

ENX T — MR REFT DB RBIRIRREN
re_classify_examples(), 1ZBEEIBE=1"2%X. example_bags.

v
v

v

N

centers;

EN T — P EFMTERIFOAIRE cal centers(), 1RIBE—1 EREL

EMAFESSIRIEA, EFMTESISEIF0, ES80 IR
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Scikit-learn=EIlKMeans

O Scikit-learnEEERANK-IIEEE
v EHRBKIYERE, XWRAIEEK-means
v BEFEEFHIMIni Batch K-19{E&%, MiniBatchKMeans (FiENTFAEEE)
O KMeanss:Hh&E 75515t A
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, —RHFESH—EELEREBRIFIIRENER
- max_iter: sRAIE ’ﬁﬁl BIAER300
- n_init: FAREIGHERE "0 imTEIERNREL, EUAER10
-> init:  BI¥ISR{ELE
O KMeanss:FEE M5 41
v fit_predict(x): FIIEREEEHL S 5 SR B HI TN
v cluster centers : B MEFR 20/24




K-Means3SCIER E X

#4L786.5 {FEHScikit-learnZEK-MeansZESCI KB L E 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") #&H15FH0EBIRIHEAR
plt.plot (X [y pred ==1,01, X[y pred == 1, 1], 'kd" ) #&%I55Z 1 L5809 A
plt.show ()

BttlEK-Meansyggimodel, FEEEEN clusters&#, thFiEKE; A
ERRZIgRRfit predictORREL, IHERRXGHITERSE, REIZMERIIRN

RURH, (REF(EY_predZEH, ZTEE—MNumPYyRIE; RREHIERE

BIHE, Xly_pred==1, 1] IBEERIN1RIHARRIB 1 MBIEE.
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