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SIA

® XFiES
B2 N NRIR A IADRREE R s EN T, 2

PSR 20 %, HiES. WICANEER S — R R4,
(MR BBEIL) |, B H5PPIE
HREE R AFHSKREIEFTERTARES, FEAR
BE, XAlT ANEESHIPLESIE S5
ES A IE R — MR RS
— 2B X, 1994

2 RS 1 T B L R

0l

o



@?ﬁ

1L AN RE

SE LI FE )P AS % (stationary):

8] RS MR AT, R BUN AR =T 42 S B i 1A

B LIRS ME R A Al S, B

fX(xl,.--,X,,l,t1 + A, ...

¢ﬁ+hﬁi*éAE?¥n

Oﬁli&liﬂﬁﬁl ¢§lﬁﬁB¥EBﬁﬂﬂllﬂB
(,IJ‘ .(’."lll N»(' ’l".\l ' e

RREIBIEFRENZRORARED | PRI NI LY RIKNRSS
NEGFERLAMANRRINAR | nemminenozams

t +At)=fX(xl,...,

At=973(K)

AT

ingl

A EX (At=t,—t,)

X, o tseesl,)

o0 MERT BEERARNRER

PR

} TECEN R ?ﬁsmmw
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A 1L ERNBFRE

FENLIE R I T P (ergodic): X T —AFAaIBENI A = X,
0 3R BT A RS R U R — B e S 2 R SRR A B — AR
PR AR K (B N B Gt et — 2, AT R XN &S, A
BEALAR & B — A pR 2 R e ] AR AL i R n] LR FR AR B TR
FEAS BRI BUE 2 T

T R %%*Aﬁmii%ﬁmﬁ% % ZENWE &
R it aRFTHE R AT E L
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SIA

A 1. ERNIEERE

& BTG AR BY (generative model, GM)

RO MENE, OQRRA A pli Ui BY B Se AR Il R s 42
FENMEERO, KE, A HAERON A SO #EAT T,
3 1S M2 PO’ | Q)3 AT TN . & 3 S AE Gt it 77 M Bayes B4 )
otz b, BRFREMISGEATL S 2808 EE % .

® N-J7t LA (n-gram model)
- 1980s




'& 1. £ENIESEE

WA — BT () 1) BORER 7
1 A — A, /xl—[-'k%’/%/mﬁi a9 3o

o L “In]” NERALTFE SN
p(s) = p(w)xp(w,|w )xp(w;|wiwy)X...xp(W, [wy..w, )

— Hp(wi | W, "'Wi—l)

o A RZEERTn-1 AR AT R F 2 (— M, 1<n<35),
AS2,

p(s) = Hp(wl- W)



A 1. RIS RE

L 0 T LA ] e Pl 360 T — e A T e HE B A 3]

2023F A A weeee ?
context  pP(word|context) SR/ QE/ /e

20234 A& = H AKLIAYE, -

- -

 EH R
 PERHIN I
¢ DU S
R ISELTI
o HLE B A—— 3
KET: HER:
EEMARMITA?  EERERRA A2
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SIA

® X730/ ‘§'='|J%Uﬁ*ﬁﬂﬁ(discriminaﬁve model, DM)

RO MEE, OfMAY, X432 iEXP(Q|0)#AT ZE A,
HERBE 2 EAREARFM FESLHR R, AFEREA
HU P AR, B ST AY, T3k AN R 200 2 18] ) s 8
IR, MR 72 AN [F) 2R 0 2 Ta) 1) 22 57 1k

~
N
N
~
~
N
X
~
N
N
~

~
N
~
N
~
S
N
~
N
N
N
~
~

w T E




SIA

WIEE 5 H R (GM) ——
(ixpe;tation & X 43 2 (DM)
pp-

| ] | I

1980 1990 2000 2010 2020 5] [B] (Time)




A 1. £ IEE RE

SIA

& HZZ1ES 1R (neural network based language model)

* FNN-based LM [Bengio et al., 2003]

« RNN-based LM [Mikolov et al., 2010]

* Bi-LSTM-based encoder [Graves et al., 2013]
 CBOW&Skip-gram [Mikolov et al., 2013]

Causal/Autoregressive Language Model
n

loss = meaxz Po(xilx1:i-1)

=1

20235 oA = H ALY , .-
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SIA

& MIFZIESER (pre-training language model)

 ELMo [Peters et al., 2018]
* GPT: Generative Pre-Trained Transformer [Radford et al., 2018]
* BERT (https://github.com/google-research/bert)
« KiIESMAY (large language model, LLM): B2 X LL |
- GPT 3.0: 1750122 %4 (2020)
- ChatGPT (2022)




év

1. £ IBE 1R

@ Amazon-owned @ Chinese

Wu Dao 2.0

PLATO-XL

@

GlLam

Google @ Meta / Facebook @ Microsoft @ OpenAl @ Other

— o ]
BOTS BlenderBot1
A
billion parameters

!
i

L] [o3N ] -] L] i
ChatGFBard™ BingChat* /
Blendersots o /

‘ -

PanGu-Sigma ;

PalLM

Exaone . . PaLM2

Gopher
SenseChat

David McCandless, Tom Evans, Paul Barton
Information is Beautiful // Jun 2023

. Ernie-3.0 Titan !
- 175 Billion Sressre { J .
PanGu-Alpha BLOOM
O @ ~n0O® @<=
O O owm@g
LaMDA FLAN Galactca
@ vaLm1008
StableLM
@  cChinchila @ RL-CAI .' ®
xlarge B3 %rgerT
GPT-NeoX AlexaTM
‘ ® e
e emGPT %o e o o Dolly 2.0
/ GPT-2 ® Codex o © ° MTS L]
o ° GPT-J LY o Alpaca
BERT / T5  Megatron-1B WeLm GPTNeo Atlas
pre-2020 2020 21 22 23

source: news reports, LifeArchitect.ai
* = parameters undisclosed // see the data
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BRELEHAKXKEREIBNERSI /A
1+NiA X0 xI3.5 BENLPIER
0 e I R . s F3E&F
Sl Fi+2023%48178 2023E4F10BEFEHR
Fit20235 868 K FREATR BRAH 4 E 2023F4820% %
Rl E 35 i i 15k
et . e 20234811 BE%
2023%3518B AT EEE BAEHERE BEAFEREFS
TBiELA 2023%E5H24%%
(TN ......
=1=E ] 3608  ChatGLM-6B té Eﬁ*ﬁ“
202348108 &% 2023548108 %% 2023%38 280 %% 80 +
Qunss | Gyusxs
M \
e ERERMH—1TE?

&af
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A 2. ChatGPT 3%
¢ HA MBI IR E KT, XiEEE

> TR SR AT 1 BE > IREFRVIE S £ BANFRIZHE S
« B ) LT SCHR AR - BUIE RS R IR
- PP R AR AE 7 « KA
o [F] 52 BRI S » A4 B
- HEA L R HAFE] - I ERRE

> FEERIFNIREE
o HR A
« HRHFIR
o B F] RUSR A




A 2. ChatGPT BEI 9 #h

> £ ChatGTP ARG 2022.12.15): KT E1E

Az BRATTIHNIE TS, ARV F?

C: XARE, F—PNaRrE SR, FROGERRE | BN . BikS 5k
BiE3), WIEE ST . A BEIRE R E BoREIZ R, AR
XN IR BT PR B . a0 R oAt ) i, B 7 [m] 2 S 1 )

A: IREEE — B R T RERRFER ?

C: BARAZESE, HEAUZERE —5H Rk T RENFFRK:

NEL

IR

HVETE— b,
LUIEIMERSTEOLiE &
EEREIAE,

FE T WA S 1L
KR I EE R
IENEAFER X H .

i B E WX HTF



A 2.ChatGPT BEHI5#R

SIA

A IEAER, WA

C: Ffufybimmnis, TRz —DaiirisE S0, JICTRRHA B 1 ## A
IABE, BT SRR AT T H )2 4R LT SR £ A [
Zrirdll, MAZE R R WA R A AP aE I, POk AR
ST

Az AR AR 1 RE R R pl e g 2

C: 72, ] A0 el 3 e 3
The snow is falling heavily,
Dressed in silver clothes.
The vast expanse is white,
Like a pure cotton blanket.
Walking on the deep snow,
Swinging your hands to catch the flying snowflakes.

Happy play,
Forget the cold winter.

75 S 1 Bl BRI B SRS



A 2. ChatGPT BEI 9 #h

A PREESE E el RO ?

C: 72elfy, ALt A W oS RO :
AREG K, PEROKKERN, BEER BN, BB
R EH I BRE R RIS, EIIXFARi RS, £
ZHWZER P RIGE R, ST,
T B I O e B

A IR FEREL R IE 1

C: ARA, WIRHRIM F oI Hy . a0 R EH HAd R, X fE
KR PORIS DN . B —Ma e 1!



A 2. ChatGPT 88 157 th

;éq:zﬁ Model: Default (GPT-3.5) 2023.4.18

BAKEBESR, SWITHRACL, TRESIFAHESESS LA, &8, EZREE
K., BAEHARRIERE?

X AR AR TR R ST E RS [f2h. LA TR —LemTaeaER -

1. izapith: MREEEHRIERAERIEBEEEARENER, JESSEIA. FFE
s AEERIRI{hE D, MTSEFEEEIRA.

2. PREAFRSK: HAREREHERERI—ESIR, BEsdEElS. IRXMEAR, HJREESEH
JERFEIErIRRAR.

3. BEEMIRAHM: XE—MENNERERER, UaERRTIEER. JEFEREERD
DAESOE ] TR

4. AR AR EER BTS2y, FlandEHEmaE

Bl

R,

WMSRERFEFE, BWEEIEEHRTNE, LIAEERIRIIRE, FREE289a
77
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A 2. ChatGPT BEH S #R

SIA

AFIBAAN ATEREISIRAT A4S, AKIITITTE, (B85EEmRES. BREERSISHA
HENREFT, BARSAR, 58 RERLZA L IE?
KTEE

EXRIER T, REMRBEOEEEN, MAMBEHTEENNE, LR ATERTEEI
A

1. JTAFBHITHEIFIEGE: RENHBEANBTYMERET, THRESHHEMIEASGHE,
NEERESE, LUEEIEE.

2. WTEFERE: RENIKBXIIERHITEFERE, WEXMIZEE, LMEAEEAIER
=%,

3. HRIEEXEENEHITLIE : MNRANITHAR THIEIETE, RENIKEERIEFHT
418, TIRERISRATEGIRBEISEALTIE. MNRARITATAIETE, BRENINATE
TS, (BRANRE, EERMBAZEERED TN E.

4. INEEEHE: RENIEWNSHTEREEIHE, ERESNCORIEAERIRMERER,
LAFRBA USRI E.

EAIRIXFRENET, RENIRNDFERFAIENEN, BEEFEER, HGXE, wmENISE
EiEN IS EI4ER.
21/42



C'& 2. ChatGPT 3%

Model: GPT-4

m When | was 6 my sister was half my age. Now I'm 70 how old is my sister?

&

XTFHEAR

When you were 6 years old, your sister was half your age, which means she was 3

years younger than you. Now that you're 70, your sister would be 70 - 3 = 67 years

old.

PN It AR
o HOKHIH AN N LT
o IR AT kS

- DL BRI
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A 2. ChatGPT 3%
®ELIEINEY “EBERT 1 “TcE”

>FFE ST AL FHIREZ
> R BY R A A MR PE

. TR

.« RIURIEEE 3| F

C I TR R

¢ ST

> BT XI5 m =% A A e
o [B] 53 A 3 WA 1] /AN B A
o TCIEJEIRAN A6 5 R A
o T RIE I f R RSN e

> PAREBRMNELRE
o« BTG : BN T 5EHATS%S
« AR FHRIIIRE
« UBFLE: ARER, RIBWIT
o TR ESUAR
o BRI AR NS




Xf EE s

® Hlan i —>

® {5 Sl
® Ui
® 15 I i

Flores-200
W&

2. ChatGPT 8¢ 4 ¥

(1) R IRIE S
(2) FEERIRIE S

Elﬂi, faiE

/l\}:[ﬁl:l]_/;hj ) _LIK/—‘WBTI:I

Q) REFEES: EMPE, JeH/RE
U

- COMET BLEU

W E ChatGPT | Google | t{f | ChatGPT | Google | HfE
DU > I ih 88.7 | 89.4 | 99.3 | 29.6 38.6 | 76.7
B> 90.7 | 91.0 | 99.7 | 43.0 473 | 90.9
EWRIE>HE | 901 | 917 | 983 | 36.9 455 | 81.1
NP S T > ST 86.1 | 89.2 | 96.6 | 32.6 413 | 78.9
JERR TG > g i 87.4 | 93.2 | 93.8 | 245 51.3 | 47.7
{2 18 > g i 61.3 90.5 | 67.7 3.5 455 | 7.7




A

2. ChatGPT 8¢ 4 ¥

> I A FENMREYEE IXSEE (adding world knowledge)

RE

RS

Source

ChatGPT

Google Translate

On Dec. 17, according to disclosure documents, Paul Pelosi bought
10 Alphabet call options with a strike price of $2,000 with an
expiration date set for mid-September 2022.

RGP 2 S, RE IS P12 A 17 B SE T 100 A 8B A J 1
WIWIARL, AT HEHT#% 29200055 7T,  BIHTH & $202299 H ).
WRyEgEECrE, 12 A 17 H, fRZ-li& 14 (Paul Pelosi) MK 1 10
{7 Alphabet B TKIIEL, 4TG0 2,000 270, FIHIH E Oy 2022 4
9 HHAI

Source

ChatGPT

Google Translate

Visa was the sole Dow component to decline, with the other 29
stocks in the benchmark index finishing the day in the green.
Visaf&ME—— RIE B HT e 20T BRA o i, FiA 29 R i 52 78 B i
TRECH T KRS

Visa JgME— TR E B IR Bod i B, R #E T Hoh ag HAth 29
AR S R A B




A 2.ChatGPT BEH5#f

SIA

> KT 4] 3RIMAY T EE (hallucinations)

R RS

Source (JEVH/RIE) | IRIGEHI WIGH] [ADBD] SR U TF Gotel Y& e |

ChatGPT This search also provides insight into the development of wings in insects.

Google Translate | The discovery also provides insight into the evolution of feathers in birds.

Reference The find also grants insight into the evolution of feathers in birds.

R e3HYO cened D EHIK 855 9555 GEEHIO WD WEB)
3O, DR D520 %1325 2 EE.

When you speak with someone who understands your language, you use

Source (&%)

ChatGPT ,
Chinese.

When you call someone who is thousands of miles away, you are using a

Google Translate ,
satellite.

Reference When you speak to someone thousands of miles away, you use a satellite.




A 2. ChatGPT BE N9 %

> KT X z=IMAIXT L (hallucinations)

P B S R R SR A

30
25
20
15
10

-

0

zh-en de-en et-en ro-en ne-en

B ChatGPT ™ Google Translate

27/42



A 2. ChatGPT 8E Q5 #h

> GPT 1E#FXX4E S

Sequence Type Translation Instance Phenomenon

Source Bis auf die E 95 02 wurden alle Lokomotiven zerlegt.

MS Translator ~ With the exception of E 95 02, all locomotives were dismantled. Non-Monotonicity (NM)
GPT All locomotives were dismantled except for the E 95 02.

Source Oder ist sie ganz aus dem Sortiment genommen?

MS Translator ~ Or is it completely removed from the range? Fluency (F)

GPT Or has it been completely removed from the range?

Source Sehen Sie bitte im Screenshot was der Kollege geschrieben hat

MS Translator ~ Please see in the screenshot what the colleague wrote Punctuation Insertion (PI)
GPT Please see the screenshot for what the colleague WI‘OIO

Source Die Email zur Stornierung wurde am 26.12 #NUMBER# versendet.

MS Translator ~ The cancellation email was sent on 26.12. #NUMBER#. Dropped Content (USW)
GPT The cancellation email was sent on December 26th.

Source "We won’t accept the CAA and that is for sure.

MS Translator 31 I]TAE%XCAA XAEH EH}] Inserted Content (UTW)
GPT “BAINEEZ (ARIE)  ZREEMN-

Amr Hendy et al., Good Are GPT Models at Machine Translation? A
Comprehensive Evaluation, https://arxiv.org/abs/2302.09210

28/42


https://arxiv.org/abs/2302.09210

> FEE M XTEE (non-monotonicity)

Translation Non-Monotonicity (X-E)

=
(=]

- MS Translator

1 GPT

e
e

=
MJ

[
o

Translation Non-Monotonicity
2 o @

[\

é’k 2. ChatGPT ﬁEjjﬁJI‘ﬁ

M

0 De-En Ru-En

De- &% Ru- #%1& CS- 3 %1%
Uk- & # 238 Is- %k BiE Ha- £Fi&

Cs-En Uk-En
Language Pairs

Is—'En

Ha-En

29/42



2. ChatGPT 8¢ 4 ¥

> REATHEXTEE (fluency)

Fluency Comparisons (X-E)

MS Translator

2501
1 GPT T
-
=
< 200
E I
o
| -
U
o 150
-
O
2 -
- 1007 — I
-
©
= — | R
50 —| |
De-En Ru-En Cs-En  Uk-En  Zh-En  Ja-En  Is-En  Ha-En
Language Pairs

30/42



A 2. ChatGPT 8E Q5 #h

> RN 88 JIXT EE (punctuation Insertions)

Punctuation Insertions (E-X)

. MS Translator -
- GPT

Mg L +a n (s}
o o o o o

Percentage Of Punctuation Insertions
-
o

(=]

En-De En-Ru  En-Cs En-Uk En-Zh En-Ja Enils En-Ha
Language Pairs



SIA

® Is GPT a good foundation model?

> 1R BU4F = (Bias)
o DIFIHE 78 0 1 (adequacy) AR BE B XRG4 B PR
« A HE RIS RS IHARE
« X T YA IE AT REAERERE
« Be% 9] AHFHIH
o WPEAEZ]W R
> ARKIEBRNITAUEN BEXESHERFESE
* $it7n 7 2 (prompt learning)/ | K 357 ] (in-context learning) %4, 1H
AR
* 8% 7 (instruction tuning) / RLHF 7] 82> 5| AT 8k I




SIA

Xf EE s

® HjL 7 H i
® 5 R ——>

FEfr 24 SRR A Ok R AU AR B =T 55 |,
ChatGPT 114 8 &% 51 R BEIE 2% [T 25 SR 1) s i s
RIPERE63.5% 43.0%F135.3% [Han et al., 2023].

® Ui
® 15 KM

CoNLL04: A3, A mBERGFH RS




A 2. ChatGPT BE 53 #h

X EE st
® HlLaENIE
® {5 S HL
® U AHE ——> ECSDSH RS SR E F IR

® & B HT ROUGE-2 | ROUGE-L | BERTScore
| ChatGPT (VA 39.1
SemEval-2014 41.4 47.1 79.8

s R M = 04
ZINZEEE ERIEAIBDTSH 58.6%[Zhang et al., 2022].




N

8 3 RKRRE
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& KiES RS ANLPIHRIREENL?
o N&x|
e ChatGPT 1) “miZy” HdubB 7 AR EUE S8 v Be A 5
WL “TBRALY B)—2Rk 04T, (B2, B A I
o R UE T B |
K A2 itk NLP
1] 720 R P — 22 B

—— | m—
#E I 1 wwuw.nipic.com ¢ By:l 5 { 2



A 3. RERE

& M KIESEE!, NLP#RaAIHRE?

o VAN IIMEE, FEARFNIZA AR B ar FA1HH 2

o UL ChatGPT AN KIE T B AN SR Fimy SR i v A& A
G

o IR ARFMAM FMIFFFIFE, BEFEARARENE
WEEFRRES TN, E2w 3T T4, Ba, AR
VA AT AE R 2

o X TEARF, br ITREFNA LA, FHRIBUIA R, HEEHUT

=, WEHE, MEBEE, A& ERRA,




A 3. RKRREE

* RRBINLPHTSE
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A 3. RERE

& KRBz Jp
o T [ T B AT R A 45 [0 1) 37 0 VAR R
ENLP AT : 4 BB G225, Gt S g W
Y, WHZRL + TSI
o HTF/INBUREETREA, AR A T/ s
o T ANLAS H (3R 02 SRR [ AL,
o TITMARFEME . T IHNYE fHHE FRA
o FFEIBZ LM AEAME |
o VPN T /bR S KR 4 e
o 2RI FL S %2 fUNL A




A 3. RERE

Y JEINE=R 5850
o IHEH “IBN = 1B Z REIT K EMALK
o IBEF M “RIMIINE” = BENIMARIE T XA S A [F

& WETEMPIEMERE. RGBS RE

& AR ZE SE S B AHRBUTTE

& N Z A FFEEHREMEEIRR HHIESIRE

o SESRSHRETAHR, TERFRRRES M
==\

NLP S RAIRE L BBHINSAYBATE !




PRESRLBLS

Geit B AR KSR IS IR

(582kR)

REK BHE KRB F

SRR &

W @i > T EE B b =S Ol b 253 (0

SRk BE YRRMK|5A B

BZES N EEMSAIRE
24 5L

EHdr
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  l o s s =     max 𝜃 ⁡   ∑  i = 1 n   P 𝜃  (   x i |   x  1 : i − 1 )

