FEREE IR N

ALY s

m B &
LR R RS & =AU BT
chbb@pku.edu.cn

2022-11-11


mailto:chbb@pku.edu.cn

HAR—F

. AT IS Ak
o LS U LA A 2K S
o EISATE 2R A KT

Zieilis

—a

/.

N

A
A%

GLUE superGLUE
human 87.1 89.8
machine 91.3 91.2

Jolh. EME. SHEENIESH
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KBTI G i 5 AT AN R PR 5T
ELMo. GPT. BERT. RoBERTa. XLNet. BART. T5. GTP-2/3. PaLM
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Thang Luong @Imthang - 12. okt. 2018

A new era of NLP has just begun a few days ago: large pretraining models
(Transformer 24 layers, 1024 dim, 16 heads) + massive compute is all you
need. BERT from @GoogleAl: SOTA results on everything
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Warren Weaver F1 Nobert Wiener &) BE4E4E >k

e 1947 E3H4H, Warren Weaver £ Nobert Wiener
one naturally wonders 1f the problem of translation could e i
concelvably be treated as a problem in cryptography. When e

I look at an article in Russian, I say "Thils 1s really written
in English, but i1t has been coded 1n some strange symbols.

"Have you ever thought about this? As a linguist and
expert on computers, do you think 1t i1s worth thinking about?"

e 19474 H30H, Nobert Wiener £ Warren Weaver

"Second - as to the problem of mechanical translation,
I frankly am afraid the boundaries of words in different
languages are too vague and the emotlional and international

connotations are _too extensive to make any quasi ﬁégﬁgg;ggi Translation Memorandum
: m ——— - -
Cranslation scheme very hopeful. T will admit that basic Weaver. 19497

e - "
Fnalish seems to 1indicate that we can ao further than we
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Warren Weaver #1 Nobert Wiener ¢ BB 14:4E 3k

» Nobert Wiener £{ Warren Weaver (%££)

By the way, T Eéyg been fascinated by McCulloch's work on

such apparatus, and, as you‘5?6ﬁébly know, he finds the wiring

diagram of apparatus of this kind turns out to be surprisingly
like the microscopic analogy of the visual cortex in the brain.”

« Weaver$ Hi F hn s -fig o AR G AR R % ) il

o BRI HAL TTVEZEENLP A &3

« MESET, HETMATHINLP VA & iX — JH AR B0 4 22 R & f
« Wiener$t HixX — 511 B FRE M4 emotional and international connotation

« denotation vs. connotation, Bf&4H, XfconnotationZ:#= 7152 NLP AN FE &5 iy
o Wiener$ fz #2  2& 11 H 81 T AE

s LHE2HEE, MEMP T IECEESE T NLPAE
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19805 5 AL BT T v0 20 AR 1

« MWL 5 KU Tk
o M TTVE | 555 077k 13T RN B vk
o LRMBEFTSARITES FHREE. AR E . BN E

o ALERA FH AL AN R R 2 56 Bl H RS F AL BEAE S5
« TR “HIRT Plak

o ZRISTTIE | BRI BN ) T VRIS T 15N 88 22 > 7%
o L bRE HIRE S B (BRiEIERE)
o WITSHALE S ABAER, I E S EO LRI A8 S A
o ML A FHIE I AR 58 R B ARE 5 A FAT55
« LR BT + Hles “H”
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19494E 7 J5, NLPH A G R EmAs
o LIGTIVE S TR S KU VE

200 T AN IRNE TR A B AL B
19504EX, 450 7774 (Shannon. Skinner. Harris. Firth)
19704E4% B4 771 (Chomsky, Minsky) 2256 3 X H )

19904 £4148 7774 (IBM) P SO H R
201044 H [m] R4 k7

--- APENDULUM SWUNG TOO FAR, Kenneth Church, 2007
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20104EH, VRS BUR L4k Z 52 5
o WEAERIAT, JURERTA T BERLER T EE T S by 3 HE
o UG F N ITVERREEIRAL,

20064, £ EUE R Al A S SR R
 Geoffrey E. Hinton, DBN(Deep Belief Nets)+i Il 2%

20144F J5, FENLPAUSIAT, Z5NLPHOR | SESEAELE 2P

o JUXTIE 5 AL R A AR L oy ) 28 G5 KL ) i T

« FNN. CNN. RNN(LSTM). Transformer. GCN. Attention...
20185 )5, KMAETRIIZRE ST HI I,

o B AR TR ZR1E S A+ T g —NLPYE 2

« GPT. BERT. RoBERTa. XLNet. BART. T5. GTP-2/3...
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(IJCNLP 2013, ACL 2014) )
®» »® ®--®

g g
* 91.6/90.39...93.29, 92.13(ACL 2015) - 93.51,92.45(ACL 2016, AN N

4 ROOT =34 fo 3 E L T e 31
>96.35,95.25(EMNLP 2018) [+4.75, +4.86]

Who at Where did What towhom?
¢ DUERIE A UM OO e O
Agent Location Predicate Patient

. ...72.64(ICCPOL 2009) > 77.21(EMNLP 2015)
> 79.67(ACL 2017) > 79.92(WSP4NLP 2017)[+7.28]
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« 22U TR R IR 1%
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o T DR ¥ 153 Thomas Sargent, 201848 H ZEdb ot it :
AL R F AL, s

S N -

o 4iit > 38 (statistical learning theory)

c B S HETERENLIIR, 210 25 o A KA ) 45 R

x; ~ P(x;)
o NEIRRIEIE 5 SeB], RMEEGEE 7 SR AREE A Bl AT
o B B A B LR pe) = ) p(ry)

B RAELEXELY I 565 p(x,y) = pOIOP()
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o WA ZEC I BENL IR B R N B Dy H R BR AR

« bigram model F1 & /R A] F A5 7Y

o R SOR(X) RIS N R BARZ(Y ) s KRR TP (Y] X)
o HSEBAE S AR R ERAI A, LR B ] A il e bt 5 2l
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o MIE BRI, 4 (T
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« YHREMTHERMSE, HREHTHEMEE
o A LE
o MREE & AR R B S IFEEAR
o T e R R B s L Ab ¥ gE
o ML FHF 5T YO 2
o B FAEFF M AGAT > B GE . B A X R
— R AR FER > DNSHRER > HRBIFN AT RN
>R T EFHAAL
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290 TR A 1E T A

4y A1 X4 (distributional semantics)

Words that occur in similar contexts tend to have similar meanings.
---Harris

You shall know a word by the company it keeps.

---Firth
o BRUONATAIEL, BT BAE SCHIEL

Ir AR IR XS 0 A R R REPRAE . B A S E e B =& 0 A A 2
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s i AN, R MR E, Hlésn] LUE RISt
s BOGRTIEN, selmiAlwE, Hlas ik Itgiit.
o U8RI R SAG T B 40 A A B Bk Y i X

» A S SR YR A BT RS ) BT 15 2
Wi/l\ﬂzﬁtljijﬂf LIRS, SIRE A AR R X
» PN EE HIEM IR R T, SRE EA1ERE 17 AU 1 &
o PIRJTE RN oA ARABL, - B LASR G ARHBL A 17 B

o DA ARMA A A, BT AR A L 2 L AR UL ) e
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o RIS REWITERIFN, Brinid 2 gt I Bk
o JREMEIEIRE ), BRI AE
o FHRF B 5 (KRA)KRBT 4 FA
» BHIFHIRRSHN, BERT S > ELL R E
« X - (0.26,0.25, -0.39, ..., -0.17) noun =>(0.16, 0.13, 0.04,...)
cERL A ETAAAATRGHEF vs EFRAAN 0 E
* XFFZ RN RN T
c ML B ET I, RIEZTH-SHIRTH KRBT 5o (KRE)EXMET 5
o SCHFHET KRR BRI ZR (0 A L AR
« word2vec(2013), Glove(2014), EImo(2018), Bert(2018), Xlnet (2019)...
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 SEARIRT SRR A (PR ), TomR 0 2 A RS EBX

o« A EARBIE B 1L

(BH S RT RBIEX. HRTREF)

o RIEBEIIZR RN, R ORI B S R )
o AW, RERBEEAL, XEIES) LRI
o RAATIWAT RVFZ (W,  LLAAS o I B A e e

c W, IREFEATTIEAEFHIIGRES), A EL R AR AR I e
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o UG TTVE I FEAN R R AR A
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o FHNTARE IR 5 BT 2, LA AL i 4 AT N 2% H 43l

o S R NI S B B L R

o BIANIAAVEREA ARG T X5 BN RILH A KRR R
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L)

. A4S (BOW) All models are wrong, some are useful.
o i fi] B NLPAR Y ---George Box

« RZIRARA R

o JUHGTAASBAY, LT P i 2 George Box (18 October 1919 — 28 March 2013)
was a British statistician, who worked in the areas
of quality control, time-series analysis, design of

o Hh & 44 1R AU 241 experiments, and Bayesian inference. He has
been called "one of the great statistical minds
of the 20th century".

\}
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o ML [R] 73 AT 3 (i.0.d distribution)

[Fl oA BT Bs (N SR« AR )R B [/ — 70 Ai
it 5 s SRR A2 A8, ARXE DR M [F]— ) A
WAL BT 2 1 2 [ AH AT

1 5 O R NN E AN BT

Smoothing

L)

0.000200%

pandemic

0.000080%

0.000060%

0.000020%

0.000000%
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Plas" B vs NSSHLfAR

5 S TS

« Machine Reading Comprehension ML A [ 12 2 A

 Natural Language Inference (NLI)

o L HAR/DMlG, IAERIANTT, RERIBLT

Premise

A man inspects the uniform of a
figure in some East Asian country.
An older and younger man smiling.

A soccer game with multiple males

playing.

Hypothesis

The man is sleeping.

Two men are smiling and laughing
at the cats playing on the floor.
Some men are playing a sport.

H AR S HERE

Label

contradiction

neutral

entailment



Hlas" B vs N RHLfR

Premise Hypothesis Label

4

A man Inspects the uniform of a | The man is sleeping. contradiction
figure in some East Asian country.
An older and younger man smiling. | Two men are smiling and laughing neutral
at the cats playing on the floor.

A soccer game with multiple males | Some men are playing a sport. entailment
playing.
° ﬁH%TEpremlseibTﬁ ? Unigram Patterns
NN Entailment Neutral Contradiction
° A%‘éjﬁiﬁ%’fﬁ& L {j% DE‘[, ? O% outdoors ~ 78.8 vacation 91.0 Nobody 99.7
sport 75.1 winning 89.9 No 95,8
HH ‘ | ~R0O0 instrument 74.4 favorite 88.7 cats 93.4
*)_[‘ TU\{E& ) 67~69% (SNLI) Several  54.7 addition 69.6 None 85.4
Yes 54.4 also 68.6 refused 80.5

various 53.7 locals 65.7 never 79.0
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Translation memorandum -- Weaver 1949

This approach brings into the foreground an aspect of the matter
that probably is absolutely basic - namely, the statistical character of the

problem. "Perfect" translation 1s almost surely unattalnable. Processes,
~—— e —_— —

—

which at stated confidence levels will produce a translation which contains

—

only X per cent "error," are almost surely attainable.
w —

And i1t is one of the chief purposes of this memorandum to emphasize

that statistical semantic studies should be undertaken, as a necessary
Iy

preliminary step.

T




Translation memorandum -- Weaver 1949

Think, by analogy, of individuals living in a series of tall
closed towers, all erected over a common foundation. When they try to com-
municate with one another they shout back and forth, each from his own closed
tower. It 1s difficult to make the sound penetrate even the nearest towers,
and communication proceeds very poorly indeed. But when an individual goes down
his tower, he finds himself in a great open basement, common to all the towers.
Here he establishes easy and useful communication with the persons who have

also descended from their towers.
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