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B 4253 (Learning)? O iy

« “Learning is any process by which a system improves
performance from experlence ” - Herbert Simon

[
(L] More images

Herbert A. Simon < 1975&!?%
197842 N IREZFH K

American economist

Herbert Alexander Simon was an American
economist, political scientist and cognitive
psychologist, whose primary research interest was
decision-making within organizations and is best
known for the theories of "bounded rationality" and
"satisficing". Wikipedia
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. 28> (Machine Learning)

« “A science of getting computers to learn without being
explicitly programmed.” - Arthur Samuel

Arthur Samuel <

Computer scientist

Arthur Lee Samuel was an American pioneer in the
field of computer gaming and artificial intelligence. He
popularized the term "machine learning” in 1959.
Wikipedia
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artificial intelligence U n

See results about

Al Arifcial Inteligence (2001 fim)
sl release: June 26, 2001
Director: Steven Spietberg

Artificial intelligence (Al) is the intelligence
exhibited by machines or software. It is also the
name of the academic field of study which studies
how to create computers and computer software
that are capable of intelligent behavior.

Artificial intelligence - Wikipedia, the free encycloped:a
nitps:/jen wikipedia.orgwikU/Artificial_intelligence Wik

More about Artificial intelligence
Artificial intelligence - Wikipedia, the free encyclopedia €@

rtificial |
el

Disambiguation - John McCarthy - Artficial inteligence in ficsion - Al winter

In the news

L Atificial intelligence is coming, and it could
_— wipe s out if we're not careful, professor
1 warns
Nowswosx
During o tak, Bostrom outlined thvee ponts about

AL Arti jonce on a
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how do | say "hello world" in french $ Q

Q Al () Images ¢ Shopping [] Videos [E News i More Settings  Tools

About 2,660,000 results (0.71 seconds)

English - detected « Pl d French «

hello world X Bonjour le monde

0 ¢ © 0

Feedback

Open in Google Translate

N _ﬁ-\

BEIRA
f“h-DW' ©
’“\-»w

I

N FRISEFWEF X AT LML
A, BRARIMEEN, FIMR
BIEBESAE, TAREASSE
IMEEMIHE, BAERAIIEE
, WIEEFRETEXFINEN.
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Let us watch a video! .



https://openai.com/dall-e-2/

TR z J’ ﬁl
%5 e 7 F 2

PEKING UNIVERSITY

B 1225 SR BRI

NZEIK R XK

090

o, ©
S{ @)

orve;

AlphaGo

~

AlphaGo vs. Lee Sedol 4:1

Let us watch a video!



https://www.youtube.com/watch?v=SUbqykXVx0A&list=PLQ-RH60jtC9K2q0a-vfbs1WD09h3sVbTW&index=6
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Let us watch a video!
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https://www.youtube.com/watch?v=4sCK-a33Nkk
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Amino Alpha Pleated Pleated Alpha
acids helix sheet sheet helix

Let us watch a video!
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https://www.youtube.com/watch?v=KpedmJdrTpY&list=PLQ-RH60jtC9K2q0a-vfbs1WD09h3sVbTW&index=3
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BB

Three types of models: Two settings:
. AL — ¢ BERFI
(Discriminative Models) (Supervised Learning)
* Given input x, predict label y » Need labels y
* Learn p(y|x)
T 3 i — o EBEBRFT
(Descriptive Models) (Unsupervised Learning)
* Given input x, describe its probability. * Do not need labels y
* Learn p(x)
o AR TFRE « sRiLFES]
(Generative Models) (Reinforcement Learning)
* Given a latent vector z, generate x from z * Interact with the environment to gather data

* Learn p(x|z)

11
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FRE (Model): — ME & 241 (parameters) AR 4L
PR3 (Label): 220N AY 2K 713 2B

Z—FHU]\ i

*%;&ﬂ%EETJ\/ﬂlJiﬁu/\E’%T\SZ (label)

' N'W "@ vy

A% /Z 3] (training/learning): BIT AR RIS E RIS (fit) Y2 E3E
(training data)

\
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Bl 5 s s

a|lI3 (regression): 5% (label) 2i%E4E (continuous) (B
- Lo, Fu—1NEFRYEM
* 952 (classification): ¥3%5 (label) 228 (discrete) B

- LN, SRR EAFT

0 500 1000 1500 2000 2500 3000
square feet

Image credit: Stanford CS229 and Internet 13
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FEHHFIE 7 Classification
Iy 3 BRI R H Classification
T 5 R R 2 AR i AU Regression

o TN S IR =S Can be either classification or regression!
E PREF ik
0012000000000
2 52 1 2 49 J- 2 } 2‘ 2 i ..-;Z 1 R l ;l. [NONIVN © Jfi 77 Top250 >
3333333553383 333
Hgsrda94yya £ydq 4\ yH
S5 58535 SS 559558554579
b 6 6 6 & & bb& e 6666l o
T79771710TINT2RT7 77 B
Y5788 8P 8P TTY SV 8 94
?7199999%94994934499 9
MNIST handwritten recognition dataset Douban movie rating: 1 star to 5 stars
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TPAMI-2022-01-::::::::: Review Request - Please Confirm or Decline
010101856ae810fc-8310f59f-52d5-4f36-abc1-cd94d3be2a92-00000...
on behalf of Sunday, January 1, 2023 at 9:17

Transactions on Pattern Analysis and Machine Intelligence <onbehalfof...

To: muhan@pku.edu.cn;

RE: TPAMI TPAMI-2022-01:

Dear Dr. Zhang,

The above referenced manuscript has been submitted to Transactions on Pattern Analysis and Machine Intelligence. | am
overseeing the review process of this paper and believe you are one of the experts best qualified to judge whether or not
this paper should be accepted by the journal. Please note that if you have a relationship with the submitting author(s) that
could be perceived as a conflict of interest, you should decline this invitation to review. Conflicts of interest could include,
for instance, having the same affiliation as the author(s) or being a co-author of the submitting author(s) on a previous
publication.

To ease the burden on those asked to perform the review and to accelerate the review process, | am including the abstract
for this paper below. Please review it and let us know if you can participate in the peer review of TPAMI-2022-01-:::::::

Attention.

Paul Thurston <test@test.com> Saturday, December 31, 2022 at 12:19

To: Recipients

This message appears to be Junk. Links and other functionality will not work. Mark as Not Jur]

Hello,

| hope this email wouldn't come to you as a surprise. Having gone through your profile, | am convinced and pleased to
solicit your sincere and urgent assistance over this matter.

| am Barrister Paul Thurston, an Attorney to late Mr. Peter a local contractor with the Lagos State Government of Nigeria.
My client Late was awarded a contract worth of One Hundred and Fifty-Five Million United States Dollars
(155,000,000:00USD) by the Lagos state Government of Nigeria for the maintenance and construction of Nigerian National
Petroleum corporation Pipeline at Ejigbo Power Depot in the states in 2018 and the contract was fully executed by my late
client. My client has been paid One Hundred Million United States Dollars from the contract and he was to receive the
balance payment of the contract, but unfortunately my client was involved in a fatal auto accident with his entire family on
Sagamu Express Road where he eventually lost his life and his two kids and wife. This was on the 25th of November 2020.

Sequel to the death of my late client, there is every need to present a next of kin to Nigerian National Petroleum

Bty € ({IEEHRF, SIREp

Hir: NZRE f, £1%5 f(0) =y
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BZISFE (Training)

B =2

T; 1R [0 =

W EHE (Training Data) AR
(emaill, not_spam) FEAEIREY Qnéufrg} i
(email2, spam) (Feature extraction) (1, 71) e |3
(emai 3, Spa m) gover.r.w'ment: 1
...... ($2} y2)

Yi = {_1: 1}

(ema? 97, not_spam) T %51t = (feature vector)
(email98, spam)

(

(

(35‘100; yloo)

. - fnar (label
emall99, not_spam) Yi: #1752 (label

emalil100, spam) FE A1 25 Learning a
(Model Training) function f
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. =B (Testing/Evaluation)

« YIZRZE (train
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ing error): E)IIZREE_ ERAIRE

- B ERIME)|IERREF)IEREES
« WoHRAR, BEREREKREEGRRE. B, DFERIEAR / SHFEAREL

o MhzhiRZE (testi

ng error): FEMIEE ERIYIRE

RS, FREEERSTITRENR FHTH

- EEREIAYZ 1 (generalization) B

YRR ENRIRE—E (R

OE =1

- YlIIZRE&E (training set) . MBS (test set) Xl
. ISTEREREE, HB—TEtbB] (Q090%-10%) FEHEI4 J93) |4 Esfmlin e

o EIZAETE]|IF

HE51, RRI90%XIo9llgREs, fR10%%o /9iihaes
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. =B (Testing/Evaluation)

- LS (overfitting): MFIRETIEAX T)IIERRE
- teal, YGHEARFRI O RAR M IS FERE & dollarsiX/MaEl, M0 IERBMFERAS
o« 2GR X F Wk MM RITRENS ) || 455 LIAZI01RZE
- BE: 10HAREMEERRMEL? R RATEFHMAERE AR SRR R AR ?
o SEICIIIEEAR PR EIFSAME SN 7 S IENE—NERIXF ISR

« JHLE (underfitting): YI&ETRE, NEZRMRENAEXR
o RBREGFERER S BIUSTT
« B0, I EFEELUSE f(x) =~ v;

18
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. kir4B (k-Nearest Neighbor, k-NN) &5%

s I EERVISEEIE A
o WF—NUEHER, BlGERPIEREC ST AT 522098
SKFNNEAEZS

m = ¢
Test O ® Training
m example examples
from class 2
Training <>
examples O O

from class 1 .
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kif4B (k-Nearest Neighbor, k-NN) &% AR SR

« fLRR:
« EE4

. ARE—MEBEMEE, WEREIES |1x — vl = |30 (< - x0), ootz

o« TR
- EEEFEEIIEESR
o EMRET BRI EMERZ T ENIGIERNIEE R
=] HT{EX&?%EU—/\!Z?E’JEEW%M &

« BREGEERS llx; — x,||? FOIRE FRYERECEERE A —ERe R BREARIE 20
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- Bk k=10, 2IEBEnM/IIZH

A
) r 5
S i
T
- >
1

£ [0,1]¢ H

ISR

SWEMUREAR, 12 | Heet FEEKE
SRRV LN N)VALS

M 12 =~ kS [ =~ d\/E
n n
= n=1000, EAIKITH |
d ¢
2 0.1 N -
, - IEEESETEERERNX,
0~ 063 RIS BT
100  0.955 k-NNAES =4S
1000 0.9954

Image credit: Kilian Weinberger
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i 2 sER vs SELER

« IFSEIREL.:
 5Ia0: k-NN

- IR R Z4Y (parameters)
- EERBIGEER, LTS A HFum

- SEUIRES.

. BlEN: AT, R MR

- RIS AMNEE, BIRE IR
- 3\

» BAJLABRL y

ERIHEIRE

~ f(x), fAEESSEHIREL

S8fa, TJLUERIGEEE, (NKERE

TR z J’ ﬁl
:;5 Z)t £ =

PEKING UNIVERSITY

HS2]

S RTNF
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X |B)==

S8 RE—~F

o ZHRE
fx)=wlx +b

« I\ x € R

« 2¥weR% b eR, DRIFRA INE
me (bias)

il

- I f(x) ER

- "AED

* 2% [B

- &

FL4E
I3 (Linear
R MERE

U

U (Linear Models)

EFI—NE, IR

Regression)

H

IFESS

c ITE yER

- l|‘/_':

1:5 ig :; ?EISNGXUNT.{EIRSITY

E.g. EETHHIRE

Black to move

White slightly better

Eval(s) = w1 f1(s) +wafa(s) + ... + wnfn(s)
e.g. f,(s) = (hum white queens — num black queens)
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- EzEaElEliEs

» FFEAN

« MIAFHIE4E

¥ (1-5)

.« FSFIHTE

)ﬁf

. EFR

- ZYEYRE b = 100
« BINEE x = [100,10,5,5,5]T
fx)=wlx+b

100 X 10 + 10 X (—10) + 5 X (—=5) + 5 X 50 + 5 X 2 + 100 =

o SipEHY
o LayHH T ;

1085

- RERIMER

Y

Z%K) N J%ﬁ/é\\ T‘&Kl N

s w = [10,—10, -5, 50, 2]7

L IR

SALTUNE, Fir

SEE

plll

X

i

FNFEHEE

PEKING UNTVERSITY

%% (1-5) . #llok

hitl_E I 220
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« B E/IMUIRKRAZYL (loss function)
» L IRKEREN (squared loss)
L(f(xp),y:) = (f () — yi)?
« B0, f(x) =8 y;=9, L(f(x),y) =(8-9)* =1
. FESTHBLETNNE (prediction) fREESL(E (groundtruth) K KHIER
« WFRER/N_3R,% (least squares)

—

» ETE)I14R5

s F&/Mes

AIPHRR RIS E W, b

min — Zie[n] L(f (x;),y:i)

w,b N

* [n] ={12,..,n}, n AEERRIEEN
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- EzeamyEal

» WA LA P e A BRI R ?
min — Zle  LOF (), vi)

w,b n

« BEILHIER (objective) B{FZZE w, b HIRRZEX
Jw,b) == Z- LU G, yi)
 BBHLIEERE w, b BYFIRIE, ZFERBEE w, b LAFE J(w, b)

« EIRIBE(E J(w, b) 25/ N HRATTT 0 w, b FE—INE
wWew —a- a](Wb) beb—a-aj(w'b)
ow db

- BBE % (Gradient Decent)
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d/(w, b) d] (w, b)
WeWw —«A a , b «— b —a - ab
6](W,b‘§|Z
, 9Jwb) _ a_V_"_l d 9J(wb) . o .
w = ool ERG Top € R FERMAT J(w,b) BB (gradient
Wa 0] (w,b)]
V/(w,b) = a]‘sz) € R4+1
ab

e x €ER
1K (step size), B— 1 "ELEERESE] (hyperparameter), AkEw, b —E{UL

- BETRE: 0BENERARE—E, PRAa
- HETESNMEE L, 050 RSHNAREsI—EIRS, IEEECTRSHIEIIE, tHA a
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B @i

. laf(x,y) , af(x,y)]T x-—ES{Tf E (x,y) ,'_\I—\__'\El‘ﬁ%g

0x dy

- XSS E (A, Ay | ERBEIFSS/INEEIERS |, BREK/NEIL

Af = f(x+Ax,y +Ay)- f(x,y)

0f (x,¥)] [0f (x,¥)]
af(x, y) af(xr y) ax AX ax AX
= Tox Mt =<af(x,y)’Ay]>= of (x,y) HlA] cos(6)
| dy | | dy

- Af BRONHERESER 0 =, BllAx, Ay]T¢En¢aar["’f<xy>,6f<”>] R

- BEGH T IERTERIEES R EReantEE/NER R EE LT = IRAYTE

(steepest ascent),

- BETNRE: EERIIERRVOE (%E) LE—TMNMEK a

image from (EFn4r) , R 28
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image from Andrew Ng 29
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{whx; + b —y)?

IFBIEEE R ATV

1 1
* JW,b) = =X LU (x0), ¥i) =~ Xien
0 )b
° ](g\:/vv ) _Zle (W xi+b— yl)xl € R?
0 b
) ](avl\; ) _ZLE (W X;+b—y)€ER
s EX wlx;+b—y, =e; €R, ZiE
2
wWeew —«a-— e X
n
i€[n]
2
b<b —a-—z e;
n
1€[n]

- ERER J(w, b) TEE TR

(ECaiFIREYZE/NT 1e-4) BOABIFURAIRAIREL
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