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		姓名		职业		年收入		…		好顾客

		张三		教师		6 万		…		否

		李四		公务员		7 万		…		是

		王五		学生		2 万		…		否

		周六		企业家		15 万		…		是

		董七		演员		13 万		…		否

		钱八		教师		8 万		…		是
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DA > BT [E)R

1950

Alan Turing created a
test to check if a
machine could fool a
human being into
believing it was talking
to a machine.

1952

The first computer leamning
program, a game of
checkers, was written by
Arthur Samuel.

1957

First neural network for computers
(the perceptron) was invented by
Frank Rosenblatt, which simulated
the thought processes of the human
brain.

1979
Students of Stanford University,
California, invented the Stanford
Cart which could navigate and
avoid obstacles on its own.

2002

A software library for Machine Leaming,
named Torch is first released.

1967
The Nearest Neighbor
Algorithm was written.

1997
IBM's Deep Blue beats the world
champion at Chess.

2016
AlphaGo algorithm developed
by Google DeepMind managed
to win five games out of five in
the Chinese Board Game Go
competition.

PLERE TR R IR KRBT BAr A=A Hr B

HeTE ( ) ((RFHEEIB IR A SRS AL, 2ATA0AI
pare 1960s | | EFFBH—EELNSERE, EhTFRSMNA,
L L | | iErsemEEESE, )
[ mim ( N (AR SR A SR SRR R AL
i 1970s | | B) "SRRG , CRETEFEABARE, BH
e L ) | FASORREX, HEM MATEER .
1980s | | EEENBHRG; REMENRERE,
Hl2eF 1990s | | gty SiEse. KBS LOETSRRIE,
SIATHR
(REERERIBY, EEENSTER, BEN
21Cent. | | ERATHEEEHNTIRET, LURES SRR
) ESAREE R, )

1980s - HH, FCONMST IR, HEAE T IR . R PRI ETE, IRIZE AL LR,
1990s Z=F KM, 200G EI R %, @M R =L, BRI, Boosting, RNN/LSTM, /B>, FE
2012-24 IREEESIBHR, BRI MZS, RERNN, mik22>], GAN, BEMZEMLE, Haliehlas 5 > /NASSE

Hangzhou Dianzi University Hi/H 7 RHK %

School of Computer Science and Technology v+ 5N Ji SCHE

o




HLAS > BB [ R
A LRSI 3 RS
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b

\y”/ nx1 \:B”l Ln2 = m”p) nxp \ﬁp/ px1 \8”’/ nx1

HAR =N Np, WIEAN R, WA ERRN:
y=Xp+e¢

pAREIH R E M E, eNiREME. RAIHIE L Me, HILB 1 mICHIER.

(87,€") = argmin i(f(aa) — i)’

i=1
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0

=

MR B )93 BT X B H
y=Xp+e ny)=Xp+e
e e e R AR, AR B2 P [l 34 (log-Linear Regression)

4

X B e 1 [ 3 SE 5 E 2 56 B A\ 4 T) X B 4an H 2 ) y B JEER PR ST

I~ N 2R IHR (GLM, Generalized Linear Model )

y=g'(Xp+e)

Hangzhou Dianzi University B B FRHBK % School of Computer Science and Technology T+ EH 2Pt  J& SCHE




Z3.

L8 2% > ——Logistic[B] 15

@i [H I (Logistic Regression) A& —F) M £ B )A 73 M 7Y
ZHRPIHBERZFEA “BIE” , (HeEREgNLMRREIEL —

125 )5 ¢ F Sigmoid BB (STERED , BEIXTEJLERE (Logistic Function)
K 2% ! = 1 iy . y_ _ — sig(t) = = Lo |80

BRI 25 R 2 Y= (1+e) iy Enl—y =z )= )

15 4 ] ) RO ,

1
1 + e (8X+e) ‘ ‘ @i

y:
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28 JLH18% % 2] ——Logistic[E] )5

LogisticFIEA#TBA “EIA” , Mk . Foh
FR—MAEFTE, HT0/1 420 8, N, .

Logistic Regression Example

SEMAT: ERRERE ARk 7 R

TERLIT R AR

a8,

0.2 Wbe

0.6 RS
Y05 s, o

ML T AT LA, (LR ARy oo -5

0.3 AN

+ Boundary
+ False samples

» True samples

B A AR (—oo o) 855, B, SR

iof Sigmoid B K WLR F (0,1) ], AT 15 b

HR T IE 2K 2 9135
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% B 2% 2% ] ——Logistic[0] )5

AT 4 F Sigmoid BE % ?
@ 7] (—oo,+o0) 25 H, BRI E(0,1)[E], 1E AR
@ Zx<O0F}, sigmoid(x) < 0.5

Ux>00), sigmoid(x) > 0.5
A RTRE0.51F 9 70 2R TR SR A
@ BFFtELr, KK 5 :

Y (x) = 5(3)-(1-5(x)
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2 M8 52 3] —— 28 14 4 77 (LDA)
X Logistic [A]T /& —F LS 42K, SR 3 BAUR T =425
% WFFFACL RIS, SR EY: (LDA) 2B kMg R,

TR
X LDAGHIEX I SeEl AT £, PMRIESGY )5 [ — 380 A R B 581,  ASF 2 %L
Pa IS B IT o AR B A I AR B 3 A il B 3R AT o R A T

1

=

!

X LDAHBWRESAH — 1 iE TR ESEE, ealT
—BEZ )G, RS SR =R X 0.

X AT R T AR, SR N
BURHEOR L, WLUEE], At R AR R T T /////
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80

70
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s
(=]

30
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2 JHLA ] ——

A5 7317 (LDA)

LDA RonJ7iRARE B, RIS R Edsscit mit, iy BT %,
TN 45 R il T SR SR AIRIME S R ST T D A 5 K Y

RIM A H

Linear Discriminant Analysis

LDAF 212

4000 4
3000 AL
36
ch 8
- o
< 200 -
A o A A A =
A
H““k 1000 -
S~ o
A ~a A
\"'\-
-..___\\“‘
~— L1 . e e ey .
-
- o 1000 2000
A S~ LO&FA2
é A A A ﬁ A A “-...h\_ Downsampls Gale
&4 A A ~—
A O ‘-a-.__‘_-_\ Sample
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A \""-\.H\
A Bk A A A A ~~
A A AM A AAM AA AAAA A A A A T
50 100 150 200 250 300 350 400 450
1ol 2 Z AT ]
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3000
2000
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1000 2000 3000

LOAF 142
Gate % |

B : 188 |

m 1318 |

B Downzample Gats 305 |

sPE-CYT-Ax IF

<PE-CYT-A IFM

T 1r* 10°
2FITG-A>. THF
Sample Gate %
Unstim_concatfcs Downsample Gate 2.54
Stim_goncatfcs A 134

PR R T
o 10¢ 1 10"
<FITC-A=: THF
Sample Gate k1
[0 Unstim_concatfcs Downsample Gats 254
B

Skm_concalfes 2 18.8



2 LA ] —— R
R TR P (Decision Tree)

o LR TR Y B AR 45 4
« fE51, A EAEZif-thensi ]

decision nodes root node

salary at least
550,000

yes

fE =y l
o HAIFE 1R e SERFIE S [R] 5 38 ey

i I‘ETJ E EI/J 2N ﬁ:*ﬂ%$/ \/T'ﬁ Decision Tree: i
Should | accept a new accept i
CETAR B AT A, 4 L iobofter

H 73
S, A

leaf nodes
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o« FANGE RRONE DR BB
o« B SRR — AN
o« BN AR — S

PR IEPR =2 2] 5K F ) 72 B TR T s V359,
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N

DA DS BRSO B SR AE — PRI E T B

ECRHIR o B9 R B AR E NS, R B 45 o ) se Bl el s 1 A — 2%
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L Pl —— AR5 (Naive Bayes)

1) Fhz DI 5y (Naive Bayes) & — R ] B 5 R B PO SR v, ) 32 B T 3XA 47
K. BRI RS B2 A PWMVUR
2) bz DU Hp2e 3] R R 1) DU Hr e 3. P(A|B)." —P(R)

3) ZATUARAN [AbER ], =D e B a1 A\ 2SS A E B @ AT .

LRl TS lE. F ARG IR 7 28 U e 5 DR . fh 2o W28 A B 5%
R BT IZEIR L E AR RIS CGRAFRFAEIRNL) PR AN 2R AE & ) IS PE RGO A
i, Wl T EGEA AT AR 252 .
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L Pl —— AR5 (Naive Bayes)

DT H- 7 5 2

P(4,)P(B,B,..B,| 4,)
P(B,B,...B,)
XtT P(4,)B\B,...B.) » bt P(B\B,...B.) A& EHE

RN A FFE LR P(A,|BB,...B,) BIR/AN, ERArREAZI LT 65 R, KA .
P(4,|BB,..B,)=P(4,)P(BB,..B, | 4,)
RPN D2 S s e, BIB, B, ... B, AHE AL, H

P(4,|BB,..B,) =

P(A,|BB,..B,)=P(4,)P(B,|4,)P(B,| 4,)---P(B, | 4,)

:P(Ak)HP(Bi |Ak)
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L Pl —— AR5 (Naive Bayes)

AR R TANANTIZERN, ARTTRIE S N R P

ER HRuk 3]
FIEEIE 15 =
FIEIE ek Uk

= ERLA =S

*E ERILAM =
FIEEIE m =1

xE i H=i%

BAESOR THR-EMWAN, 2 M TBER R T . 15 RtE EEE Ra 2 K7
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L Pl —— AR5 (Naive Bayes)

P E) P(HTHNE, HH T |EH)

P(RE |4TWI0E, A TN)= POHTHE, @EH TN

ARIEAD 2R DU S 25 PE IS B e T 0, ST g A i 3 N I MR 2 O Y, AU,

P(HEE) P(FTw0E | R ) P(REH T | B E)

PRE [#T0E, A TA)= P(FTm50E) P(ZFL T )
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L Pl —— AR5 (Naive Bayes)

MR HE R AEAL T NERR, i ] -
P(/EE)=3/6=0.5 TR ot -
P(+] WiIHE | 1 )=2/3=0.66 i S o
POEEFH T | /B¢ E)=1/3=0.33 =8 i s
P(TM5ME)=3/6=0.5 ’L‘i% SR i
P31 T N)=2/6=0.33 e ik BE

7 07 ST

P E) P(HTWE | H) PR TA | E)

M g
PUBHITIR, ZALA)= P (FI00E) P TN)

205x066x033
0.5%x0.33

=0.66

Hangzhou Dianzi University B B FRHBK % School of Computer Science and Technology T+ EH 2Pt  J& SCHE




oy

2 HMPLERF ] —— KIYEEE (K-Means)

K-MeansH 15 —Fh oM B 2= 2 JvE, NS @it | — R 7 R .
K-Means B 7= n NSkl 2] kK NS Celuster) , {54558 B T 5 e &I 1 A5
(RI¥ME, ZET0y, centroid) TNV HIZE,

T TR T A
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2 HMPLERF ] —— KIYEEE (K-Means)

N ®®
1) BEHLLE I EL K R T ©

2) KREFE AR K ADF R REE, R

PSP S i, AP & T S e, (E
i, BATATLAE R 4, B J& T L5 53,
C,D, EJg T MHFERHIF T 50

3) REhF TR BT E ¢ AR BTG,

4) BEEFE)ME3) L, BRMTRARS (EHRRSEND L
MMy REETA, B, C, THHRMTRESTD, BE)
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L HPLFE ] —— ZFREPL (SVM)

SCHEmR] AL (support vector machines) J& —Hf 7R,
F A& 33— NP TR A REAS AT 70 #1
3 0 R SN T] B e KA, e 2B A D9 — 1 R T A SR A

R 2RO REERE.

I GRPEAS LR A] 71 ﬁEIEﬂBﬁB%ch AN G RO SRR L
AN GRFEAS T A ZR L 7] \HT AR Mt KA, S22 — SR R =L
YNGR L ANEA T 7 T?EZI%D%\IEHIZ M, AN ARERVE SR R AL
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FFHENL (SVM)

ZHPBFE] —— X

LR1E T SR R EAL

IR — A LNVE R B RE R FEAR D I, FRIK LB AR AS A2 LR 1 PT 20
RN — KB PREADIT, e k.

LMk W] oy SCRF IR B AL B35 RERs Hicdhs 1L ) 0 JF HL IR MR oK ) EL4k

2.0 : : 2.0
®m ® |ris-Versicolor
2. 131e o Iris-Setosa e
210 . 1.0}
[1s]
-
gf 0.5 5 OO / : 0.5
e e BN [
0.0 ' - - L 0.0
0 1 2 3 4 5 0
Petal length Petal length
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L HPLFE ] —— ZFREPL (SVM)

XFFHE
. . ‘ SVMEAFH— M RIAIRFDR
iR~ ] -5 e 3 540 s I )i g Y A T

— IEERNSBIRNSERARIE
f% (margin) .

BERS R P20 T B s 4 1 12 B
BEﬁ'j(l‘Eﬂ Igl% E‘JE@Z o 1 /NJmargin

ST _:__'_-__ii_.j,_ g

SVMEF K margin

WA X L8 i S8 P 1] € SO Ras IR A 9%, XS W ESCHF s, EATISCR BOE SO
ST FESERRR A, TR A — AR SR 5 P A58 1R B e KAL) SR 8UH

||
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Any Questions?
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