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https://zhoushengisnoob.github.io/courses/
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IR R

e E

O LMREEM (FIAERIER)

O WMXRICHAM (NMHEFEL)

O FitFEM (EIMSITHESHER)

HKASEAL

© Python

@ Numpy

© Pandas

@ Scikit-Learn
© Pytorch
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BB FAEE IGH E X

o WIREX

0 BEMSES

0 WIEHIERSS

O HAMERRE )
BRI T A KA, WA KRR P O BE T

TUMELE' ALERSGTANRERTIA. BRBLERL
129 °

We are drowning in data, but starving for knowledge!
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BiREmEs Wetap
HIRIZ IR E X

Data Mining(knowledge discovery from data)

o NKEHHEHRIANMEMNEXHAIRATIE

A&
o HIREFRIFIRAIM (Knowledge Discovery in Databases, KDD)
o &MRIREN (Knowledge Extraction)
o ¥iE/#K 4 47 (Data/Pattern Analysis)

@ data archeology, data dredging, information harvesting, business
intelligence...

FRIBHIES TR BIEEZE
o EERRMNEMIE
o WELHRL
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HHEIZIRR 1 B

HiREZEEGIERAANINEE, EEEESUTHSE:

O HEEIE (HPRMEAEFMBR R —BEE)

O HBEMK (ZSMEIBERTNAEE—E)

O BEEE (MNEIEEFIRNS S TESHEKRMEEE)

o %ﬁﬁ;ﬁﬁ (GBI CRNBERE, MEETHRNE—BESEZEEN
=

O HIELEHE (BEXSTE, (ERAEEAERNEHEEN)

0 XL (RIBBEEE, IRFRRMINEEFTBHER)

0 AR (EFATAAFMIRTER, RAKRMENEEGH
HIHER ) 4
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bV ARIZHRRIE X

MEIEREATAT AZHE 4 FHR

B (descriptive) #033:

O Z/MaHiA

O IMEHEX (SNEWE, MEFT|, NELEH)

QO XEXHHT, BRI

0 £ (BEIRS) S5EE (GESHIE)

O RBREN (BIBANEXR, AEERS. RKUENBLE, &
2K iE AL )

0 REWN

M (predictive) %033 :
FEAFTAR T, SRS TR
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MR —E MM {ERIRER

HIEZHAZREA~EHUTIT, EEHUG RSN E e
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0 SFHMAER

0 ERMMEEL, XMTFHWRBRYERERM
o RBEHAN

o R#FHm

BAMEEE
0%%%%15$ﬁﬁﬂﬁﬁm%Mﬂﬁ%m%ﬁ%
BEE: ETFRAAMBENNS, RIRAPEEMN
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HIRZHRRI N FiA =

FIPEREE DERESLT
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PRI, FEH hot
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Tl w
B WX [7] embedding
. z
HHERER
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EuEee oV AR HRA R A

HRIZ IR E =

BARBEEZESR T ZHWR, EEMAEIEIN TP
O FRIFMALR
0 WIS 4
0 BFEMRX
O LHMERST
O KEAHEMRE, BEX
0 HEFFARP
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fiEemEan TR EESS
RIS IR OUSH & R

@ 1989 IJCAI Workshop on Knowledge Discovery in Databases

o Knowledge Discovery in Databases (G. Piatetsky-Shapiro and W.
Frawley, 1991)

@ 1991-1994 Workshops on Knowledge Discovery in Databases
o Advances in Knowledge Discovery and Data Mining (U. Fayyad, G.
Piatetsky-Shapiro, P. Smyth, and R. Uthurusamy, 1996)
@ 1995-1998 International Conferences on Knowledge Discovery in
Databases and Data Mining (KDD" 95-98)

o Journal of Data Mining and Knowledge Discovery (1997)
@ ACM SIGKDD conferences since 1998 and SIGKDD Explorations

@ More conferences on data mining

o PAKDD (1997), PKDD (1997), SIAM-Data Mining (2001),
ICDM (2001), etc.

@ ACM Transactions on KDD starting in 2007
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fiEemEan TR EESS
HiREZ R SIS HIT

@ KDD £
o ACM SIGKDD Int. Conf. on Knowledge Discovery in Databases and
Data Mining (KDD)
e SIAM Data Mining Conf. (SDM)
o (IEEE) Int. Conf. on Data Mining (ICDM)
e European Conf. on Machine Learning and Principles and practices of
Knowledge Discovery and Data Mining (ECML-PKDD)
e Pacific-Asia Conf. on Knowledge Discovery and Data Mining (PAKDD)
o Int. Conf on Web Search and Data Mining (WSDM)
o H1‘d‘;1‘ﬁ§€
o DB 1.)( ACM SIGMOD, VLDB, ICDE, EDBT, ICDT,
o Web and IR £3%: WWW, SIGIR, WSDM
o ML £i%: ICML, NIPS PR £3%: CVPR
@ AT
o Data Mining and Knowledge Discovery (DAMI or DMKD)
o IEEE Trans. On Knowledge and Data Eng. (TKDE)
e KDD Explorations
o ACM Trans. on KDD
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b IRTEAL

IR AE LA 1

YIRS N RIRIZEH

HEig \ 3
WNREHE, HIEHAME
X FFEEN SVM

REME Boosting &k

ZHMBEEEL

REREEEL

BHBERERNAZ

B FRERERNAT %
T v $EZ 18

UEREZEEEES AEM, USSHAAEEBR.
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PNGE G HiRSRE]

HIEZ P E AR RS R

BREARFEEENHIE, ERNEBRITENFEMAZNMEL
g;’;ﬁ*ﬁﬂ&%ﬁﬂ’ﬂﬂﬁo MALHEZERETE ANSRELARTE
O ICRERHE (MR EEEM, HZHAETH)

O FIWERE (MR Ei@d 2 B4 EHITHES)

O WMEHHE (MiFZEBETRAEREER)

O ZMUEIE (MiRNEHMERE, REMNAMFFIERE)
IERBBEREALXE, FRXBMEIEZ EATIAEEEN
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PNGE G HiRSRE]

HIFERIR R

HARBBEAAR, SRR (attribute) FHITHIR, HIEEE N
* K B/ K ERARITRTR

pandas. DataFrame: N=4, K=5

M FR R FEYRS
0 k= 22 &£ 3.83 True

B
Z

1 =y 21 % 387  False
2 =zE 20 8 2.80 True
3 sHEis 22 %« 4.00 True
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INRKE WSl

IR RIHFE

AR —NMEENEH—EBERER D E (HFLERE)

BRI G

0 WRFREM (nominal/categorical attribute): SMERTREFNER,
AR FZRAXART, AU ARFRTE, BRIEFEE
IE%EWE’JI‘EX ﬂﬂ% 1R AESZE, REEHFAFT. ENE
ERRPZ, RBIR, BME

QO BH#IBM (binary/bool attribute): —H A FHMIKT

O FHEMEZEAAEBEXHF (ranking) (AF. RIF, v%, &)
Q EZHFE numeric/quantitative
O X[E#RE Interval-scaled
@ Lt ZEIRE Ratio-scaled

WE(string)  F(int) HRl(string) FLIFER(float) REFiER(bool)
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UNEE G AERIEK RS

BRI R M IR

BIEIRE T HIEFT L ARREXNEERT, BANAMETEETEEE
Z BRI KX R THEIRYE ?

0 RREMRIEREE

O “ERMMEEEEE (Jaccard UK TF/FN %%)

O HERMMESEER

0 FHEMRERES
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UNEE G AERIEK RS

HERMHESEER

EFZHIEZHENESD. 8F (X)) 2NN E0EREEEERE
MEEERT. mAHERENEZ BNEEEERE T ZHHR.
BEEESE (distance measure) j#ERIEARMR

Q FEfi: dist(zi,z;) >0

Q E—14: dist(z;,x;) =
Q XFRME: dist(w,,x])
O fE&EM: dist(xi, ;)

iff ;=2
= dist(xj, x;)
< dist(x;, xy) + dist(zy, ;)
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HERMHESEER

INRHHE

Euclidean

Cosine Hamming
° SR ——
® Alr]o]a [ [o]o]
H H
o B [1]1]1]0]o]e]
[ ]
Manhattan Minkowski Chebyshev
Y ®. ) )
p-
£
P05
P03
® ® .
Jaccard Haversine Serensen-Dice
— boarsectizn
/ By
/ / 2
{ o .. 1
[ ,
N
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UNEE G AERIEK RS

XA RETE S

EX
AT REFEEEE (Minkowski Distance) FEMX A:

n 1/p
<Z |z — ﬂfj|p)
i=1

EREXMFRA L, SE# (norm).
A RATEEERBIRZE/NAEFEIPRE RN —HERE
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UNEE G AERIEK RS

RA R HTE R R — RN

Z2M4§7EEE Manhattan Distance
LYp=1K, HATREESASKIAIEES:

d
dist (i, 25) = % — @jll, = Y |wak — 25
k=1

v

SRMEEE MR AHKER (City Block Dis-

tance)
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RA R HTE R R — RN

EXFCEEES Euclidean Distance
Lp=20, HATXNEESAKKIES:

dist(z,y) = /(21 —11)” + (22— 1)+ + (@0 — yu)?

SRR SR ES

BRI BLE A I AR, 5%k
¥ THRISETENES, FAMERIEEE IR,
o = 4= (] R

BB (HIXZ HEFk) 5k 2021.09
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UNEE G AERIEK RS

XA R HT RS B — AR

Itk £k EEE Chebyshev Distance
Y p=ocoBf, HIARIEEEAKKES:

g 1k
ist(w,y) = max(|z; — yif) = lim (; pi — ail )
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USEE N BRAIEK I E R

XA R HT RS B — AR

EfrgiEd, BEFTUAELT. #1T. #47. BEE—F, AUBHHEHE
By 8 MHEIERT—T. BEMET (XLY1) EligF (X2Y2) &
BEZOH T I EEREVILERES.

a b c¢c d e f g h

= N W A~ O O N @
= N W b~ O O N @

E: {Itk ERES
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UNEE G AERIEK RS

AR EEE R AT

I3 AT Sk R B BB S R AT AL 4L SN B A s -

=

UK AT R AT RS R AT AL AR
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UNEE G AERIEK RS

MNE B AR EIRZEUE
FEAREIT R EEENERTR

EX
Inner(z,y) =< x,y >= Zl‘zyz J

%

EENREZERRE, —HBERFERRUKERBRAR, BIRZK
HB{LE (Cosine Similarity)

EX
Yo Tili (z,y)

vﬁ‘*¢§;’_mmm

RZAEMESMEOANEE, RERMBNFTREL. KEENERE
REBNEME, ENWFRAIEEEME (nonmetric measure) & i
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UNEE G AERIEK RS

AR B B AR MR R

RZAVETIE ERTHRFBREY, A RBBERETLL
ERTBREH

EX
B /RIEMBXZ L (Pearson Correlation) EXA:
Corr(z,y) = 2i(%i— ) (yi —9) _ (lz-2,y-7)
¢zmr4:¢zy_wz [e =2y — 9l
= CosSim(z — Z,y — ¥)
RARBEXARAATHATHMRERTYE, HEHTAH R (8
FE) HEXE.
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UNEE G AERIEK RS
iXBAEEES (Hamming Distance)

#fERIFILH, Hamming Distance RIFW N EFRFHHAXNAE LR
FIFFHEE. XM TRMFRR, XREERIER_#HEE, Xt
M EEAHERNE. X F#sSE a Fab kit NHEBET
XOR b /1 g% H

NAEREFENAEREREAIEE, ATHETYENREER. &
MRFITEH, NHEBHEERATEA—MHEENEEAN.

X FAREES TR
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UNEE G AERIEK RS

FHEFHEHENXRER

BT B HIEZ BINXREE, HEZETSPEGREFHER
HYELHE -
Q E&5#IE = Jaccard IFE

Q X457 = Divergence (ELE)

©® KL-Divergence
@ JS-Divergence

© Wasserstein Distance
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UNEE G AERIEK RS

RF1EEEES (Jaccard Distance)

Jaccard FEREEEAZEHEUERNERSX:

A A
Jap -~ ANB___ lang]

|AuB| |A|+|B|—-|ANB]
ERATHERERERSER.
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UNEE G AERIEK RS

SHHER

KL-Divergence
AT EBS R KL BEEXA:

D (PQ) = 3 P(a) log (g(”“”))

AMEE Sl KL BUEENXA:

g

Diu(PQ) = /

8

Hfth: f-divergence, HIEE

BB (HIXZ HEFk) HiRisiRS N A
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UNEE G AERIEK RS

FEEEE/RLI

BRI KO LHEEES M EFIEEM, 7 Sklearn, Pytorch ZiELR
EFEZIJT%ES‘Z?#, BIEEAR.

metrics.pairwise.additive_chi2_kernel(X[, Y]) é}rc‘zmputes the additive chi-squared kernel between observations in X

metrics.pairwise.chi2_kernel(X[, Y, gamma]) Computes the exponential chi-squared kernel X and Y.
metrics.pairwise.cosine_similarity(X[, Y, ..]) Compute cosine similarity between samples in X and Y.
metrics.pairwise.cosine_distances(X[, Y]) Compute cosine distance between samples in X and Y.
metrics.pairwise.distance_metrics() Valid metrics for pairwise_distances.
metrics.pairwise.euclidean_distances(X[, Y, ..]) g?art‘rﬁ;dggpvge‘eh:erng: ;;u)'(o(?cgcr;l)'(s). as vectors, compute the distance
metrics.pairwise.haversine_distances(X[, Y]) Compute the Haversine distance between samples in X and Y.
metrics.pairwise.kernel_metrics() Valid metrics for pairwise_kernels.
metrics.pairwise.laplacian_kernel(X[, Y, gamma]) Compute the laplacian kernel between X and Y.
metrics.pairwise.linear_kernel(X[, Y, ...]) Compute the linear kernel between X and Y.
metrics.pairwise.manhattan_distances(X[, Y, ...]) Compute the L1 distances between the vectors in X and Y.
metrics.pairwise.nan_euclidean_distances(X) Calculate the euclidean distances in the presence of missing values.
metrics.pairwise.pairwise_kernels(X[, Y, ...]) Compute the kernel between arrays X and optional array Y.
metrics.pairwise.polynomial_kernel(X[, Y, ..]) Compute the polynomial kernel between X and Y.
metrics.pairwise.rbf_kernel(X[, Y, gammal]) Compute the rbf (gaussian) kernel between X and Y.
metrics.pairwise.sigmoid_kernel(X[, Y, ...]) Compute the sigmoid kernel between X and Y.

metrics.pairwise.paired_euclidean_distances(X, Y) Computes the paired euclidean distances between X and Y.
metrics.pairwise.paired_manhattan_distances(X, Y) Compute the L1distances between the vectors in X and Y.

metrics.pairwise.paired_cosine_distances(X, ) Computes the paired cosine distances between X and Y.
metrics.pairwise.paired_distances(X, Y, *[, ..]) Computes the paired distances between X and Y.
metrics.pairwise_distances(X[, Y, metric, ...]) Compute the distance matrix from a vecter array X and optional Y.
metrics.pairwise_distances_argmin(X, Y, *[, ...]) Compute minimum distances between one point and a set of points.
metrics.pairwise_distances_argmin_min(X, Y, *) Compute minimum distances between one point and a set of paints.
metrics.pairwise_distances_chunked(X[, Y, ..]) Generate a distance matrix chunk by chunk with optional reduction.
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INAKIHE W IR

HER St e

ERT M RIREHATUGEIN M SEIHER, EEARMBIRESHRH
AEMFEIHEREITEE .

a) ATRER o) TARF SR

REMIEA TG ERROR
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INAKIHE W IR

HiEgITRIATA L

FRRHETACIR:
©Q Excel
@ MATLAB
© Matplotlib (Python)
© Seaborn (Python)
@ Tikz (Latex)
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INAKIHE W IR

HiEgITRIATA L

& MR T A
© Excel £
WETMNTERS, B2
MATLAB
° . WHBHE TR, 22T
© Matplotlib (Python) g B E TR S5 IR,

© Seaborn (Python)
© Tikz (Latex)
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INAKIHE W IR

HiEgITRIATA L

ATRABEEPHENFIETUUREIESHSE, BEERERE
A= EFHITAML -

A

HiRisiRS R A 2021.09 47 /77
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INAKIHE W IR

HiEgITRIATA L

AT RRBENSTURSHRIXR S BRig:, BEERSHNE
ETAAML

100
100 .
oo
o° %0
oo®
%0 Q3 jeee
1
o
80 4 80
it o°
Py
2 70 o®® % 70
o0
.
60 L 60
Ql o0
Cadd
eo®
50 e 0
o®
0o 02 04 06 08 10
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USEL N BRM ST S AL

HiEgITRIATA L

ATRTHENEBHES T, BECXRBANEEITITRL.
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INAKIHE W IR

HiEgITRIATA L

AT RTEERMIES T, ATME At R ERAT AL TR

713 total visits for:  Jan 1,2021-Dec31,2

— Recent/Now @ — within 9 months ago
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UNGE G BiRRE

HiRHRE
BRENSEEENIESEETRARE, MEKHR P ARRE

%
EEHELHEEAEK

HIRFER =K iE &

O Aftt (MIEREWBEHHIE, AAHE, BPEUTEERRE
HiE, ERETRENERRE)

0 TEM (MIEMFFERERALSIE)
0 —Ef (FREHFEENEELXFE—)
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UNGE G BiRRE

HIETAENEEZSR

BIEFLEFZEGSWTHTR:
O ¥#EiE1E (Data Cleaning) = EBRERK, IRFEHE
O HHEEM (Data Integration) = KBk TUREIEIEFNEFE
O #HHEVAZ (Data Reduction) = BE{REIREERIAIIE
Q #IETH (Data Transformation) = BRFEIBISHEE

%éco \\\ / / AL A2 E;:Bﬁ 2% Al ASE'E'_' Al15
R :

& T2 _.ﬁ T4

/ / | \\ b 3 T1456

Bl vh

8\ GRS

-2,32,100, 59,48 —» —0.02, 0.32, 1.00, 0.59, 0.48

Bk Bl A Ht
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UNGE G BiRRE

HIRFEBESSWTRIRIE: HAMNRKE, RAFERERLHE.

HAMRKERN AR R A RHER AR
O FIEE O FITHIEIR A
0 £FFE O MR R 7S
O HITEE (B9E, ) O FERNELIRAES
o EFEM O mYFFRIAAER
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UNGE G BiRRE

RS

HIEERHEE BN BARMERNBIERES SIS —HES,
BobR e SRR EN TR, FIRE TRMNEZRBABR S

PRERBHRRIIER AT X (FF)

i
(fo = £.)? BEFER XTI
X =T 0 HXFEY
P& rp — iz (@i = A)(bi = B)
O MEMEI chi-squared noAoHB
test goodness of fit O hHE%EMR

Q TS chi-squared test
of independence
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UNGE G BiRRE

HiEI LY

BEAANTIZBNRRVBIEE, BEERBEETRIFRGHENTE
ll\io
BIEMANEZERFXEHE:
Q 4EMZ (dimension reduction)
0 NETH
0 TR
o RIEF>
QO HEMZ (numerosity reduction)
o R
0 R

Q@ HEE4S (data compression)
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HIEMER 477

FETTR: ESES IR, ALEETEEN—WWE—FEIE, Wlf—
fEiE

K % 5 RER #R He

0 1 2 2 6 4

222 4 BB GRIARS
2 2 1 3 2 6 i -
3 2 3 4 6 24 =E

BB (HIXZ HEF) HiRisiRS R A 2021.09  56/77



FERS 54 PCA

EX

PCA MEZRERMG n HFFERRSTE] k 4 E, X k R SFRIIESH

EHEFRAEMRS . RERE n EFEREM EEHIGEH KR k 445
fiE.

PCA Mz L BB ARBESHEXIOHENE LI, MPEESH
ZILFH 0 BFHELEE, SCIXBHRSFERIPE 4E40IE
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RNEREH ST PCA JEITIETE S
ARSERE
[a) 8 B A BRURAEH R o) R RR G HSEHL:

<a17a27 T 7an)T : (b17b27 e )b’n)T - Cllbl + CLQbQ + -+ anbn

A 4= 8 A5, @8R AR IR AR E 2R EKRIRTEAF A
[ ERIK AR

A - B = |A||B|cos(a) = |A| cos(a)|B|
Hep Al 28 A BR (IREKE), « ERMEEZERIXA.
|Alcos(a) FRAME A RHEHREKE.
MERESXERKE
MERKELSRXTET 0, ERREKBENKE MRXEKEANEAR,
HEMMERLRKE, MASRATHEARSRES RERSNER.
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RNEBERMS 3T PCA BESde e

RAIRSEZHE
T E R RTRIRME:

1 HEg
o Thlcosto) WRmEE B HEA L, W
T T T B A fEE B RRE
T A [ B REELREMN
A XERKE. ENEE Bt
RAREE.

5-

[ 2RI RRRIRIE
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RNEBERMS 3T PCA BESde e
RAIRSEXE

ZAEBEROE, FAERE—4HE ARLHEEMENZETELLE
MR E. FARIMEELTX (FER—EE&L) M4 EATLA
H—HE, EERMNBEEREXN—HREEIR, HARAERZE.

CHTE PR AALERE
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RNEBERMS 3T PCA BESde e

BTk

MFRZFEM—EE, NRAEERFERTHZE P ERHRZ
2 AENEMEXNMHERER—REE, MALUEAEZRZ FHR
AR, PEERETR:

(A1 wa) ()= (50)

ZRERETR:
(it A2 -0 o)
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RNEBERMS 3T PCA BESde e

BT RS Bk 4

BTG RZEPONE THRIAFHZES, FRZENEHE
TRR. (MENEEFHZEHENMERE)

RN D FESEREN Y, BLAETHRRTATH
i
AR B BERE 4 7 J

BETEPAUFELHARE MEEHHSREETX, B2W—H#
HiERE AR RIUHIE 7

LY

— N
e S
18971 S
Nt S
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RNEBERMS 3T PCA BESde e

ERS SRR E R

BRRA %
HEXEEZES, FAESEN—TEBTEE, ERERSEXMETET
ERR RS FF

NERENAE, HREBHST BEIMNESFEANERENX.

BRI
EEZBMSES, FEXEN— MBEE, ek S8 EEYE
= R
AN
R
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RNEBERMS 3T PCA BESde e

HWiRTEBHEHEERNTE

BEFR—BUHEE, AHEEXIHE LIRS BART BIERIE
BRT. HEREZNEREETRAZXMZEREENAERT:
BHEERAE
BE—Nn EPEMEE, HAETUENA:

Var(a) = 12(%’ —a)? (1)

n -
=1

WRZEEEERITTHREL, WAFERAELA:

1
Var(a) = - Za?
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RNEBERMS 3T PCA BESde e

BRI =

AT ER4EEZ EREXE, BE BB AERETR.

ErEE T =
[EMD n HHEE, FEZENBAETUAELA

> (ai — @)(bi — b)

n

MR EHTTIRAENL, WA ERTIAE LA

Cov(a,b) =

n b
Cov(a,b) = —lerlz iDs

2021.09  65/77
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RNEREMS T PCA BES T 2iins 4=

ERG S BiR

B

LE—H m GEBMEYE k % (0<k<m), ERFHITERIEE k 4
By (A1) EXE, FRERBETHRIXARELE &EMAR
EhFTER 0, TMFRAFENRATHE

—ERE: EEXHART, RAZRKH K NEEEE
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RNERBERSOH PCA BEI T ilRiA=]7s

AR ER

ERE B, EEERE—RRRETERT
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RNEREMS T PCA BES T 2iins 4=

AR ER

LEE R, B A MR ETRT 7

B n AR (R
. ai as -+ an
X = < by by by, )
ZEMRLBENEEN:
% Z?:l a,? % 2?21 a;b;
w2 b

1
—XXT =
n < i aib;

— M ERRRESTENEREENTE (MA%TE) R
REMEEZENBAE (FENRLETE)

2021.09 6777
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RNEREMS T PCA BES T 2iins 4=

AR ERST ST LER 1

BRI B

ERG SRR BirR SR GRFHERERE, HEih7TE5ER A5t
Ak, BIRRX BmELUSMIBTE TR 0. FRAEX ALk LR THERRR
KK EBITHESIE, BRAET k MFIEL4ERE .

A= dlag ()\17 )\27 T ?An)
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RNEREMS T PCA BES T 2iins 4=

ETMREM T EERHES

TEMEER X IR AERRE C, P R—EERE, Y 2 X
25 P MNHETREBRISFERENRE, EXNhAZEEKEA D, N
D5 CHXRENT:

D= lYYT

n

= (PX)(PX)T

1
n
:P(lXXT> P

n

PxXx'TpT

= pPCcP’
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RNEREMS T PCA BES T 2iins 4=

PR RE RS SN B IR 2

R BER

FH—NEME P, R PCPT 2—A RER, FEMNATERZEBIL
REVMRRHEES], A4 P BIRT k (THREIIRME. A P BIET k 174
FRHIZERESRIA X SAfESS X M m HEREEIT kb 4R Lk &4

ST BRI R BIX A A ZERE U 7
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RNEREMS T PCA BES T 2iins 4=

EPS TSR e A

— n 4T n FIRSEXIFREERE C —EATLURE] n N EMIERFHERE,
BIX n MFHEREA e1, e, .., FEIRIRIIHBER -

E=(e e - ey)
ZAEMEREFNTRMER:
A1
ETCE=A= A2
An

H 3 TR AR LR 8 X A FHEE.
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RNEREMS T PCA BES T 2iins 4=

ERST SRR K

RIFLBES, RATTAERIER S ST EHRME 4T IE A -
O MFTEREARZITRLO:

Q THEHAMMAERERE XX T

O XhAEAEMHITERSE XX T
Q HX k MERARIFHE(EXS R RIHFIE ) 2 F 40 U AERE

E=(e1 ey---eyp)
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PCA 3£

—{TKHL: sklearn.decomposition.PCA

clusters by sepal length + width
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40 21 4 e .
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P é o et e .
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20 ° z Sl
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sepal length (cm) Principal Component 2
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RNERERS TN PCA BED T pries)

PCA B Z5R

PCA BREZMABIRMEHTZ, BR
175 2 T e S0 T R B
0 HHEERERS
O iR
O REEAMIEFHIE R BHHE
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RNERERS TN PCA BED T pries)

2 B BIERR 4ER R

ZHMEIRRER ARG

QO 994 (Principle component analysis)

O ZEIRHFEMLET (Isometric Mapping)

Q@ ZM#|H|4r 4T (Linear Discriminant Analysis)

© T-SNE (t-distributed stochastic neighbor embedding)
KHNREFIEERREE:

© Auto-Encoder

@ Deep Generative Model

© Unsupervised Learning

© Self-supervised Learning
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RNERERS TN PCA BED T pries)

R RERIBD AR AT
0 BiEEZEREREE
0 FERMBHEER
0 FERMNBIEHIXREER
QO EMSHH
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RNEBBERSIHM PCA BEI @i

S 3Tk

QO (FEI=HE) Jiawei Han etc.

Q (HI|FE) FEEE

© Blog:https://www.cnblogs.com/wj-1314/p/8032780.html
© Blog:https://toutiao.io/posts/8r7zk9b /preview
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