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Anthropic
A\ @AnthropicAl

MFEEM 2/Y, ClaudegeBHE.

B IEFERA— T BSHRE AN TN FRITTAH, XEAXHT R
HWHE, FIUMRARS—EEESMERERBRANEIE, XEEIEME
B, §Z—F, EXNERER, BitEEERRitK. XZHITE
X FRER=E. EYEFRIAFELHIGECERE (FEN=-4817-K
IREAIEIE) B, ETMLRE/\BE, HSLACKLance Dixonf1&1EE B

150

e g

EB, MEBEERFRRFER@4gravitonskEET —mPkaE: RA—UF
ZRSEZINENNE, AREFEEXMIEEGR/\E?

3 H anthropic.com
Claude gives us N=4 super Yang-Mills to nine loops

HE—ZERNBin@MIERIE, ClaudetEClaude ScienceEEATL ALK
BHisiT 78K, ADixonhkERSEAEANFGEBRTE, SKRAEJLTxE
7To DixondRIIIEIEFTLR, von Hippel AENIEES T 7 XEREH.
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B+ 4253 (Learning)? @ exky

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

A
[&] More images

= -
Herbert A. Simon < 1975FEIR %K
American economist 1978&1«%5‘\ ;J_\’géﬁ\?%ﬁﬁ

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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. #1885 (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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Go gle artficial inteligence ) n

Al New ” mag

See results about
Al Ariicial Inteligence (2001 fen)

Drecr S Soter 2

Artificial intelligence (Al) s the intelligence
exhibited by machines o 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.

Aniicialinteligence - Wiipedia, he ree encyciopedia <2
itpsien.wikipecia.orpwikiATtificial_intelligence Wik

More about Artificial intelligence

Artificial intelligence - Wikipedia, the free encyclopedia @

Disambiguation - John McCarthy

igence in ficton - Al winter

In the news

L Artificial intelligence is coming, and it could
» wipe us out if we're not careful, professor
wams
3 uring s 30-minute talk. Bostrom outined three ponts about

tolligence on 3

RS

NETELIX
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how do | say "hello world" in french

Q Al () Images ¢ Shopping (] Videos B News

About 2,660,000 results (0.71 seconds)

English - detected « P

hello world

Open in Google Translate

AR

i More

French

v Q

Settings  Tools

X Bonjour le monde

W 0

Feedback

™

n

3

n

9) 15" ©

9 21"

N F RS E X AT LR
A, BRIARIMESN, TJUR
BHEBESANE, TAREASE
IMEE/E, BAERTLIL
, MIEEFINETHEXFINEN.
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Let us watch a video! )



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

B 122 ST AR iy

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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B 122 ST AR

BaE%? hRFE

N\
/1
>
(32

| et us watch a video!
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https://www.youtube.com/watch?v=4sCK-a33Nkk

4 TS 2 a t } g
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Amino Alpha Pleated Pleated Alpha
acids helix sheet sheet helix

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

TR a t s ﬂ
;zi: 53
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Three types of models: Two settings:
- FHITNEE — ¢ BERE
(Discriminative Models) (Supervised Learning)
* Given input x, predict label y . Need labelsy
* Learn p(y|x)
© FEIRTRE — * FRERAFI
(Descriptive Models) (Unsupervised Learning)
* Given input x, describe its probability. * Do not need labelsy
* Learn p(X)
5 e i . Bk
(Generative Models) (Reinforcement Learning)
* Given a latent vector z, generate x from z * Interact with the environment to gather data

* Learn p(x|z)

12
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vt

=B (Model): — 18 &2 4L (parameters) BY & 2K
PR3 (Label): 2200 AL 513 2B

fan
(337 % R A5/ 5 R R A5 )

*%:éﬁHEETJ\/)ﬂlJiﬁu]\E’\J*/T\Q (label)

&R %/F > (training/learning): 181 1E # 4R A
(training data)

SRR A (fit) YIZRER

©

13
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Bl 5 s e

Al (regression): & (label) &i&E4E (continuous) (B
- tbgn, FE—1EFEIBEN
* 792< (classification): ¥r% (label) 2E&X (discrete) (B

- AN, SRR AT

4.0

3.0 1 <
2.5 1 oo
2.0

_
Q15 X
1.0 1 b ¥
e x
0.5 -
0.0

0 500 1000 1500 2000 2500 3000
square feet

Image credit: Stanford CS229 and Internet 14




525 or [0]137? AN B et

= SRL S S L
« FEFFIHF Classification
* iﬁlt]iﬁﬂﬁ'fﬁ[:iﬂ%lj Classification
CATIN JLEE LA -
s FUNE R ERAXAIBD  Regression
K t1==R- AN Can be either classification or regression!
EFREF il
006002006009 00027000 Interstellar (2014)
(v vy vy v/ /2 02000 N7 _—__
2222932222222 A22 RSN [ =reesronzeo
2333333%%3333333 oo e st i e
H4 ¢4 449 49 ¢$#v4dd 4\ &4 :
55565$S565<5655553
b 6 6 6 S L bbgce é66e6lb
T 7777707001 2%7 77
¥ 3 s ® 8 %P P TT T T L B
799999%49499493494999
MNIST handwritten recognition dataset Douban movie rating: 1 star to 5 stars

15
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TPAMI-2022-01-:: ' Review Request - Please Confirm or Decline
010101856ae810fc-8310f59f-52d5-436-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; Cec :

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-t::::::

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 € LS, HIRHER{F)

Hir: MgRE f, FE5 /) =y
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2243z (Training Data) stotiten
(emaill, not_spam) TR EX o
: - prize: 0
(email2, spam) (Feature extraction) (z1,91) sayment: |3
(emal L

.3,5 am ) government I
pam) ﬁ (22, ¥2) i

1197, not_spam)
1198, spam)

1199, not_spam) ‘\
1100, spam) Rl 2k
(Model Training)

T;: ¥EEEE (feature vector)

Vi 5% (label) (35‘100; yloo)

Learning a
function f

17
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. fREG (Testing/Evaluation)

* JIlgxi=ZE (training error): FEIIIZRE ERYSFEIRE
- BRIV SRR E ) IR
« MoRAR, BEAERRKEEIGRE. B, DIERAIEE/ DAL

« Whzli=Z (testing error): RIS _ LRIFIHIRE
- JIZFeRe, FREIFEERETHENE AT IA
« E=REIAYZ 1L (generalization) g8

- JIHREEAMRUINRE—EBER—IUS!

« JIlZxE (training set) . WM& (test set) Xl
. STESERHURER, H—EtbB] (R090%-10%) BEHEI4 Joi)l | S esfmlin e
- GigiTEnFHEE, BE90%knolgkE, F10%%o hidEE

18
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. fREG (Testing/Evaluation)

- IS (overfitting): MIRIREITIE KT IZ0EE
- tvan, YGREARPRI OFRARIM ST EB R & dollarsiXMal, MO0 IEEHMFEEA=
o BRAIIG— R S xXA I E R AR AREEYE 1) | 4.2 FIARI0IRE
« BE: 10HEORIMEERERMED? A RATEFTHMEER AT LAR X B e s ?
o SETCIIIEVEARPEEIFMFAME SN 7 SR ——NOE XTI SR

« RHLE (underfitting): YI&TTRE, HREIAEKX
« RBEE) | ZERED B HIE T
- B0, EIIZREREMELUHE] f(x) =~ y;

19



kir9B (k-Nearest Neighbor, k-NN) &%

TN
TR Z)t z }’ w
> A
o 3 5=
I89

: PEKING UNIVERSITY

— I REFVSHFIFE

o WF—MNAHEER, BSFHEAFIEREEEITAI M EAR T 5 Z 20095
SKFNENRzAEZS

m B N
Test ‘ . Training
example examples
. . from class 2
Training
examples e ©
from class 1

20




kir8B (k-Nearest Neighbor, k-NN) &%

« LER:
« FNER%k

At)f)ﬂ

PEKING UNIVERSITY

. RBEBE—NEBESE, HREEE | — I = |3, (x7 -

=
- EEFEEI)IGERN
- N EEITEMNNEFERR TG GERNRIER
=] HWEX’E&EU—/\&?E’JEEF%M &

« EXECEERES llx; — x, 1?7 FANEE R AIERECEEESA—ERERRERILUE

),
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EXRME (Curse of Dimensionality) @ ery

BRI k=10, BEBnMIEHEARMN [0,1]¢ FIYSIRKEE

A « WEMNUEER, 8 1 NeeE2FEBkE
P vy SREIBHL
IR 2 __________ T SN ([P — o= d\/%

i 5 . %= 1000, BT

[T i 5 d /

E Z 5 i 120 00613 . [EEASEEERERY,

R EEEEET EEPERE . ' AHERHFitEEITT

1 B 100  0.955 e k-NNRESE4ZS
P > 1000 0.9954
1 Image credit: Kilian Weinberger
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- IEEEUUIRE
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ok

- 5%0: k-NN
- IREUAE2S20 (parameters)

. BB

- ZEULIEEY

- BIA: SRS, MRS

A, ARSI A i F

- RELE S| ZEL, BEIUEIGESTERIMEREI S

« || EREFREY
- LIS y ~ f(x), F B SSEHAIEER

28a, JLUEFIZGEEE, (MKERESHETRNFTER

23
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o« ZMHEIRE
f(x)=wlx+b

RS EYRE —— 2R 4R A

« I x € R4

« 28w e R%L b eR, SBIFRN FNE (weight)

TN
NEBITPE
£ =
A 2 /'f‘ v 5

I89

: PEKING UNIVERSITY

i (Linear Models)

E.g. BEERE

0 mE (bias)
« i f(x) €ER
s NENMMFIEEEFSI—IWE, RMEEEM
 Z1%[E13 (Linear Regression) e
.« (LSRN E T ES Bual(s) = wn f1(5) + wafa(s) + ...+ wnfus)

c IR yER

e.g. f;(S) = (num white queens — num black queens)

24



- EzsEmlElEs @i

» FFEAN

* BINIFAEE
¥ (1-5)

« ZIFRINE w = [10,-10,-5,50,2]7
« ZJFFYMRE b = 100

« IINMEE x = [100,10,5,5,5]7

o ZRMEIRRL: f(x) =wlx+b

o TN 100 x 10 +10 X (—10) +5%X (=5) +5Xx50+5%x2+100 =
1085

- RERER: RE—NEMFTIE, FrERHEEEM_EIME

NIl
N
><

XEER (1-5) . #pllkak

: E*/I:l :Z*) S J%ﬁ/é\\ *&7'&} N

)ﬁf
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- EzEelEy

o QM1a]i)I|ZR?
o« BITE/IMEIRKERZEL (loss function)
» SETTHRKRAEY (squared loss)
L(f(x),y) = (f(x) — yi)*
« FE0, fx) =8 y;,=9, L(f(x),y)=(8-97*=1
o MESTHRLEFUMNE (prediction) {REESL(E (groundtruth) X KAYIER
« WFRER/IN_3% (least squares)
« BTG _E /MU ISR RRZIRII S Ew, b
. 1
min — ;e LA (), y;)

w,b Nn

* [l ={12,..,n}, n AIEFRREEL

2K
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* WUAIXTLA N AL DR R ?
min - %iepn LU (X, )
- FFEIUCHIBTR (objective) BIFEE w, b HIRRZL
Jw,b) == % L(f(xl-) Vi)

- FENIEE w, b BIFIRIE, 1ZLEEE w, b LARE(K J(w, b)

- &XiaEE J(w, b) xd\ﬂir?%ﬁ’\]n AfE w,b E—/NE
Wew—a-a](w'b) beb—a-aj(w’b)
ow b

. #E PF (Gradient Decent)

\rl

27



- EERE TS

d/(w, b) dJ(w, b)
WeWwW —«A - a , b «— b —a - ab
aj(w,bg\{
, 9Jwb) _ GIV_v.l d 9J(wb) i . .
ow  |a7Cmb) € R%, - € R, BE—FMA T J(w,b) BIEEE (gradient)
oWa 0] (w,b)]
VJ(w,b) = a]?vvvv’b) c RAd+1
b

ea €ER
K (stepsize), B—1NFEIEEAIES Ll (hyperparameter), ABEw, b —EEML

- BETRE: GBENERARE—E, KA«
- HETESMEE L, 050 RSHAERE—ERE, EEECTRSNEIIE, KhAa

28
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B SRR

o [Pl FEDN 7 (x,y) SAROBEEE

0x dy

- EESSR[Ax, Ay |" ERENFE5S/INEERRRS |, RRECK/INEL

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

0f (x,7)] 0f (x,y)]
of (x,y) af (x,y) dx Ax 0x Ax
P Ty e <o | [ | {[[Ee
| dy | dy |

. Af BINKEURSA 6 =, B[,y IR LS Y]

- BELGH T ERTEN LR _ EEstERE/ M NEEEREE = RS

(steepest ascent),

- BETNRE: EERENEFERRIVOE (RBE) EE—MI\EKa

image from (&ZEo4r) |, HME 29
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image from Andrew Ng 30
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- EgEelEi N

TN

AR Z)t z }’ w
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" 2 /'f‘ v
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(whx; + b —y)*

¢ JW,b) = =it LD, ¥) == Tiepn
9

. ]gvvvb) —Zle (W x; +b—7y;)x; € R?
9

) ]E)Mlib) _ZLE (W x;+b—y)€ER

« EX wlix;+b— ylzelEIR 2

lETL

2
b«<b —a-—Zei
n

LE[n]

- ERER J(w, b) TEBE TR

(FCANRREENT 1e-4) BXEFUR YRR

IR FREATU:

REH
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