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" [o):| SRL(Semantic Role Labeling,
LR

SRLZ 7|ATEolu AZtAE offe 2hgjolch aixgk EmliA o= oha] hi Ql7ke] 7]& Ao
g+ 22 o crhAlch o] #MeloA] WA SRLE AHolskyl d|A|E Alzkslaich T8 the AR shaE
BERT 7|¢t Zd-& Aleisict,

WA SRL| A 214 AoIsks 502 AR,

10.1.1 SRL Eelsid|

fifo

201991 29} AL ofglt TEA S4of E3HA] YT 7} oftlH, UG WA 2 4 Ut
£ ofojteld WAAYIT ZHME of WeE Aol S tistme) % A(Peng Shie} 7]
o] R(Jimmy Lin)"®] Qo] 7Nk}, o] i EdAZoi7l oglA ofdld 2& Bga) o] 7

28 % shatnn HolRn,

SRLE ©to] = ©ho] TIFo| BAoA faists g} A&ojel B wAE ou]e(semantic

ou|olgt YAt E= PARTE EF A FFAHmain verb)?} THIEle] S35t a3 Tt o
€ 5°] Marvin walked in the park(P}lo] FlojA] ZAich)ehs E4 o)A Marving FA3ol|lA] ot
At A9 B9 A Hagent)olth HA = o[HIEE 35t AFRHE ouigith 54 B XS
AHgoverning verb)+ walked®|c},

AEol(predicate)= 0] Et= WA} digt ARE it Agole Folo] E4oluy %o of
gt FEE AFste BE Aol € = Atk o] HolMs F5AHmain verb)E A&ojet & o}, o

£ 5°l, Marvin walked in the parko]|A] A& 0= walkedo|t}:
in the parkol] Sli= TOlE-2 walked?] QJu|& $215Hc} o]g] tholE-S 4=4Aloja} i}

Algolo]] gt WAL Ei= PAMLE =8Harguments) Fi= =3 R0](argument terms)2} Tk oS

=0¢] Marvin A&0] walked®] =d&o|c}
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olAl SRL S Alztalskk, 29 10,12 Marvin walked in the park 8 AZ}3}%t ot}

walked2l :

Marvin ' |walked I in the park.
= R 0N

T2 10.7 SRLE| AlZbst

I3 101904 o2 #FEE & 4 U

* Verb(V): 232 M0

+ Argument: =EI0(ARGO2Z LD, 2E2| =%}

- Modifie(ARGM): 2X2| £A01. 0] ZR0I= HR[OICt FAL HSA £= Me0{2] 20IE +3
ot= 2E 20| 7hssitt
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Aziste] e dE wE ABE

walked: [ARGO: Marvin] [V walked] [ARGM-LOC: in the park]
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o] JEe|2] A4 BERT SRL 37 AAo)|A st &A=
7 712 GAER AJAEE Zlolot 7 of-2- AlAHe] S5k S| S sk S8l & o] ol A

28 =25 2 A,

SRL.ipynbs @1 2ojHelz] Ax] Alcel) S A},

lpip install allennlp==2.10 allennlp-models==210

I3 o2 g7 2E} 35E BERT o57|(Predicton) & £ 2 4},

fromallennlppredictorspredictor import Predictor
import allennlp modelstagging

import json

predictor = Predictor.from_path("https/storagegoogleapiscom/allennlp—

public—-models/structured—prediction—srl-bert.20201215targz")

4 T 7iE F7sto] SRL BERT7} HHEHst= JSON ZA1E FA1E uf ARE3I=E 2 ¥ B4

Agole] SAe} 8-S EAjgTh
def head{prediction)
# jsonZ =35 o|=Zie| LHIE EAISI7|

for i in prediction['verbs']:

print('Verb:i['verb'li['description'])
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0% BERT 7|dt EMA IMHE AMZEH 3RL

o

311



def fulllprediction)
#EIR OIS 2 EAlBE]

print(jsondumps(prediction, indent = 1, sort_keys=True)
o] AL HFal= AlFofl= SRLe| E31E BERT E&¢?l “SRL BERT” HEl-& A-83ict SRI BERT
= OntoNotes 50 Ho|E}X(https://catalog ldc.upenn edu/LDC2013T19) L. 2 g5},

o] Hloleiloli= Eaat 40| Bolglet. o HolEMe BAeld HeolEAE ZYsHe B
UX)E APHST FAboll et WAIS HHE AFoH: TolE AustEs AAR, 2

Ao Hat A HRE deiFs mao] Sl Sollct TS BAl) ek g gk

uhbA SRL BERTE= E4&UE +Hsk=% 3h5H S+ 2200, 73, GPT-3 WIS A8 =0l

2+ EMAZD] SO AHE OpenAl GPT-38} 2 3h-grfold malo] ohick
SRL BERTE: 20| Al&ol7t Zosol g ¥ 518 7Hsd BT E SRLS £98 Zolh

oAl & 7IA] 712 AAE AlAHS) HA)
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10.3 BIELN

718 Al Ao s BolXgt BA) At & vk 2 27 B84, 2oL 24
£ AP} ohd YulE Apsly) ofirk

e AR Aaps) By,

10.3.1 GIAI1
A oAl LAk Edi Eofof Al Bl o,

Did Bob really think he could prepare a meal for 50 people in only a few hours?(i-2 A o

A7 gholl 508& 91eF AAHE Znlak 4 ek A2S7)

SRL.ipynbol| 4] Sample 1 A4S AHsHA}

prediction=predictorpredict(

sentence="Did Bob really think he could prepare a meal for 50 people in
only a few hours?”
)

nead(prediction)

BERT SRLE 4] 719] Aj£0]E AlHFUT} head TEE 7} Aj&olS TAISHH o}-23) 2o}

o
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Verb: Did [V: Did] Bob really think he could prepare a meal for 50 people
in only a few hours 7

Verb: think Did [ARGO: Bob] [ARGM—-ADV: really] [V: think] [ARG1: he could
prepare a meal for 50 people in only a few hours] ?

Verb: could Did Bob really think he [V: could] [ARGL: prepare a meal for
50 pecple in only a few hours] ?

Verb: prepare Did Bob really think [ARGO: he] [ARGM—MOD: could] [V:

prepare] [ARGL: a meal for 50 people] [ARGM-TMP: in only a few hours] ?

full Y AP WA L B 5 Ak

- PropBank(Proposition Bank) HIO[E{AIS] RAEZ2, 0] 2HE thinkE S4C2 H

Zct

5l Chsat

ol

« V= A} thinkS 7t2iZ1ck
- ARGOE QIR 7t2I7ICt 2t Bob2 BQIAL £ T 2-0j0ME(pro—agent)0|ct™’

- ARGM-ADVE really® 2AHADVIEZ ZHFBCE ARGME B 7H0(adjunct, 2X0|L B &2 F0iM
MEAEOL PAKOR QT Eis RS JI2I2ICk ek WSS 7 |X| Sh=rh

AlleaNLP £2}91 Qlefulo] o4 4158 a5k 2t FAbol] ek SRL 2h1o] Alzt) Auhazao)
g 98 4 9tk A WA FAH: Didelek

Did2) :
_Did

A0 Bob really think he could prepare a meal for 50 people in only a few hours?
=

a2l 10.2 SA Did A5

27 9F D2-00[FE:= 2UXHagent)E CHLEH SXE £#5H= HYE st JME 7H2IZICt OIS S He loves to swimMA Hes =
2-0)l0|HE0ICL John loves to swimOlA2] JohnZ A HSIXIE ChAISH | LHE0ICk

314 EdAmDR AESHE X2l 2|



T+ WA FARE thinko]th

think2 :
| Bob really think
=T EET
« he could—prepare a meal for 5_CI people in only a few hours 7

T2 10.2 A} think AEs517|

o] EEE 5] AR H7pA] Fo|22 o) Aok

+ ZAl thinkE ZX[gHCH
¢ T EAMZ SIIME 4 AN prepare SRS DIRICE CHA prepares thinke] =819 Y22 HHRCE

© EAlreally)E ZAlGI S JUCL

Al HA4 FAR= couldo]tt,

could?] :

. ) could prepare a meal for 50 people in only a few hours |
Did Bob really think he e 2
—_

32 10.4 SAl “could™} =8 AEs17|
I3 -2 EWNAEE FA} prepare® ©F8H] SRS sl EHS EAFC:

prepare2| :

h; could prepare| | a m;al for 50 pe;ple
Did Bob really think
1 in only a few hours |,

21 10.5 SA "prepare’. =&, 201 2/H517|

CRA] W5lR|gh, 7hehet BERT 715 EshAsn] mdlz Eahe] 4 F2o digh g RS dAA

10% BERT 7|4t EIARNE AESHSRL 315
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- At heB Wstn =go 2 atH215t1, a meal for 50 peopledi| CHaHA]

2 b

a meal for 50 people2 BlA| £=~FXHproto—patient, CIE ZXI0]| It
SSXNo|Ck
in only a few hours?} AJZF £AIARGM-TMP) 212 R4k

- modal modifier?! couldE &7HCE?

HlEA 70 BARS st o B8] 8

10.3.2 GllAI 2

the BAL 419) Mol ofF FAWL Solglct

Mrs, and Mr, Tomaso went to Europe for vacation and visited Paris and first went to visit the

Eiffel Tower,(EFfof F12 Frtol] f8-& 7H oF8EhE WEslr] $13] WA mh2jof w2gich)

o] EdAAo|E 1191814 THE7F? SRL.ipynb2] Sample 2 A1 41383} 1 <}

. B
=3

%

4z

rir

o] %

prediction=predictorpredict(

sentence="Mrs. and Mr. Tomaso went to Europe for vacation and visited

Paris and first went to visit the Eiffel Tower"

)

head(prediction)

292 B, ERARE)L B0 SAE SulEA AEPSES ¢ 5 9ot

28  <F modal modifier2. SALL 8

]

2L A0l 2 = Uz CoU PERER, SAL E8Ale] ojnlE HPsLt dEshs FEE St olE

£ can. may. should. must S0| modal modifier0|ck “She can swim™02 "She must swim' HYA7| Ch2Ch MXl= Jud7) 4
TS & 4 Q= 50| ULt 22 LEINRITE FXHE OL7 BIEA| £ 80} Sicts 242 250} “The movie was surprisingly

o= 2 T AT

good, 0lM surprisely= E@8At cood2 ZZEsH= modal modifier0ICh "The weather is really cold today 0l really= coldg &

Z5k= modal modifierQ|Ch

316 EMAZHE Alstsis xigio] Hal



Verb: went [ARGO: IMrs, and Mr. Tomaso) [V: went] [ARG4: to Europe] [ARGM—
PRP: for vacation] and visited Paris and first went to visit the Eiffel

Tower .

Verb: visited [ARGO: Mrs. and Mr. Tomaso] went to Eurcpe for vacation and

[v: visited] [ARG1: Paris] and first went to visit the Eiffel Tower .

Verb: went [ARGD: Mrs, and Mr, Tomaso) went to Europe for vacation and
visited Paris and [ARGM-TME: first] [V: went] [ARGL: to visit the Eiffel
Tower] .

Verb: visit [ARGO: Mrs. and Mr. Tomaso] went to Eurcpe for vacation and

visited Paris and first went to [V: visit] [ARGL: the Eiffel Tower].

AllenNLP 22}elojl A A4E-& At Anf, U] 7§e] Mgol7h APdEo] 1] 7j9] Zejgle] 45

3 A 2|2 wentof] tfeh Za Yoo,

went2| [Frames|:

Mrs. and Mr. Tomaso ! went to Eurnpe for vacation
M=0] =
S5ty

T2 10.6 SA ‘went”, =8, A0 AE

EA} went®] =8FS 43 4= QIt}, Mrs, and Mr, Tomasot S¢Ato|tt EHAEDE FANY] 3
2 440)7} of3fe] 29l f7(to Europe)q] Z1& FAYTY A0} o] 1 3 £4& H7] ¢
3] 7ehet BERT 29! 157t firks ARAE AJ2behy ol Eetg Aol

went7} 2517 EuropeZt GRcHs A% & & vk ERAZo7} HESHA FAL visited 7} Paris

of B Ao Ak

visited2 :

Mrs. and Mr. Tomaso visited Paris
“ went to Europe for vacation and ﬁ &
=

T2 10.7 EA} "visited”. =B A5

‘0% BERT 7|8t EMARME ALBSICRL 317



ERAZo= FA} visited S A WE(Biffel Tower) 217 2T <= AUAT 357 314] gfokch

ERLZHA 2% TS BHl= T4 went®] F U AL B mofst= Aotk £ AR
H SAF wentot WHH BE =L WS T WA otk &, AIEAE gutEA 2
o] Z§d 235 Lol

went2] :

Mrs. and Mr. Tomaso I . o ) first went
went to Europe for vacation and visited Paris and
to visit the Eiffel Tower .

$AF wentls ¥ AHGRAT EdAT0l GAel wixI7] 94gleh ARle] fist7h B4} wene) Al
& 2 Aol(ARGM-TMP, 44Jo}-A7hek 7= W2isic

T2 10.8 JAl “went’, =8 $=A0] AE517|

ORR[Eto 2 FA} visited7F FRIA 2 AMESH3L, SRL BERTE 1 -8HE HEeHA sfj4igich

visitse| [Frames]:

Mrs. and Mr. Tomaso . . .
went to Europe for vacation and visited Paris and first went to
i visit | | the eiffel Tower |.

32 10.9 SA "visited”, =8 AlEsl7|

10.3.3 GIAI3

EB2TOlolA 4] 30] o ofelg Zoick AL FAL drinke] WHE u] Wl Eaksp| e
ol

John wanted to drink tea, Mary likes to drink coffee but Karim drank some cool water and Faiza

would like to drink tomato juice,(E-2 25 PRI 4411, vlejs ATE FolaiAnt 7Hde A

318 EHAENZ AESHE X0 e



3 22 nT AT, HolrHe Enks 248 ohln A9k

SRL.ipynb =EX0]A] Sample 3 & A8 Ha}

prediction=predictorpredict(
sentence="John wanted to drink tea, Mary likes to drink coffee but
Karim drank some cool water and Faiza would like to drink tomato juice'

)

head(prediction)

Verb: wanted [ARGO: John] [V: wanted] [ARG1: to drink tea), Mary likes to
drink coffee but Karim drank some cocl water and Faiza would like to drink

tomato juice.

Verb: drink [ARGO: John] wanted to [V: drink] [ARGL: tea) Mary likes to
drink coffee but Karim drank some cool water and Faiza would like to drink

tomato juice,

Verb: likes John wanted to drink tea, [ARGO: Mary] [V: likes] [ARGI: to
drink coffee] but Karim drank some cool water and Faiza would like to

drink tomato juice.

Verb: drink John wanted to drink tea, [ARGO: Mary] likes to [V: drink]
[ARG1: coffee] but Karim drank some cool water and Faiza would like to

drink tomato juice,

Verb: drank John wanted to drink tea, Mary likes to drink coffee but
[ARGO: Karim] [V: drank] [ARG1: some cool water] and Faiza would like to

drink tomato juice,

Verb: would John wanted to drink tea, Mary likes to drink coffee but
Karim drank some cool water and [ARGO: Faiza] [V: would] like [ARGL: to

drink tomato juice]

Verb: like John wanted to drink tea Mary likes to drink coffee but Karim
drank some cool water and [ARGO: Faiza] [ARGM-MOD: would] [V: 1ike] [ARG1:

to drink tomato juice]

10 BERT 7|8t EMAZNE AEEISRL 319



Verb: drink John wanted to drink tea, Mary likes to drink coffee but
Karim drank some cool water and [ARGO: Faiza] would like to [V: drink]

[ARG1: tomato juice]

228l lEjHe] oA E4-S dAeH o AlEE 9 4 Ytk OF F 7RIS duua)
A Bl Pt SAL wanted S AlEStE GTHAS 2ul= A Zopich

wanted2] :

John wanted to drink tea [
=

T2 1010 At wanted, =8 A251|

AL dranks AHME o sloAE AESHA diA4SlE 2 Z 4] some cool water?t =510 2 epdla)

Eris
Karlrn drank some cool water
=20
w157

% 1011 SAFdrank, =8 4

ZE7F| BERT 7|4t ERAZW7} Blwd $2 IS e 28 SUFCE oA & o o2l 94
= A=3) BAL

32C saAR2 ARSHs Xl &2l
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BERT 7|4t EAZH7 AT 4= Ye BHT AAIE AlF8) Za

10.4.1 OlIAl 4

AA] 4& F o 7IH2E SRL 9922 gt o] dlAlellAe Alice”t BAF “liked "2k 22 =0] 9
¢], whose husband went jogging every SundayE W= 47| 9&4& Q= 3ich,

2 vhea vt

Alice, whose husband went jogging every Sunday, liked to go to a dancing class in the meantime,

(@el2t o] v Uadnih 278 Shs Feko] WA ol 7Hs A& Fohich)

AL AliceE B2l5la A&olE 23S 2 9l

L=

rl
mlo
o

Alice liked to go to a dancing class in the meantime. (2|2 T Febof] W 4=2def 71

o1gict)

BERT R T f-eje} Zo] A& g 2-& = U277

SRL.ipynbollX] ZEE Haiste] Eels Ba)
prediction=predictorpredict(

sentence="Alice, whose husband went jogging every Sunday, liked to go

to a dancing class in the meantime
)
head(prediction)

5 BERT 7[dt EMALZNE ARSI SRL 327



+ Mgzolo] digh FAke] A Ao} 7F Z|Qle] st ehilo] E¥Hrh
Verb: went Alice, [ARGO: whose husband] [V: went] [ARG1: jogging] [ARGH-

TiIP: every Sunday] liked to go to a dancing class in the meantime

Verb: jogging Alice, [ARGO: whose husband] went [V: jogging] [ARGL-TME:

every Sundayv], liked to go to a dancing class in the meantime,

Verb: 1iked [ARGO: Alice, whose husband went jogging every Sunday], [V:

liked] [ARG1: to go to a dancing class in the meantime],

verb: go [ARGO: Alice, whose husband went jogging every Sunday), liked

o [7: go] [ARG4: to a dancing class] [ARGM-TMP: in the meantime]
Verb: dancing Alice, whose husband went jogging every Sunday, liked to
go to a [V: dancing] class in the meantime.
2dlo] A&olE A EQIE BaL B4} likedE 2941, FA} liked?} THE &0l 2 Q3| Alice
s HolA] UPLIE, likedS 2 Broluich
Verb: liked [ARGO: Alice, whose husband went jogging every Sunday]

oA AllenNLP 22191 UIoA dAlE Halist & A|z3} AatE HAL A ElAEZN7L Aliced]

H(husband)S 2=

went2| 2

R whose husband went joggmg every Sunday
Alice, ; e

2 1012 M&0 “went 7t AEE D

Edfiaxnj= oh3at Zo] Attt

- MEMHE wentO|Ch
+ whose husband= =&0|C}
* jogging= went2t HEAE E CHE =&l0|Ct

« every Sunday= [AGM-TMP: every Sundayl2 BESIE Z4&E A2 4=Alojo|ct
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I2]1 ESRAZEHE Alice?] WiHo] RO 311 9li=r] Yohditt
jogginge| [Frames]:

whose husband jogging every Sunday
e .

210,15 SAf jogging il CHSF SRL EHX|

FAt jogging®| AMHE|TL o] FARL A|7HA 4=4]0] every Sunday@} 7 whose husband® SIS

Tl 28 o 4 Q) ESRAZO|: ofy|A BRI Alicer} £oldl AL 7R|sH

liked2] y

I Alice, whose husband went jogging every Sunday liked to go to a dancing class in the meantime
=

T2 10,14 SAl “liked” st

EA RO FA}F go EIE SHIE A 7HAjetT Bz
gos! [Frames|:

i JE - —
Alice, whose husband went jogging every Sunday | T m to a dancing class |
in thé;eantime

A7FA 424]0] the meantimel= 4]H¥ 2& & 4= Itk SRL BERTV} ©hed| A|lEA+TALE S5
3 AL DeElE Alwel oot

7 1015 SAH g0’ 1 =8 2 4401 2KI5b|

oRRete 2 EfAZ = vl FAL dancing S class@t WHE AOZ A}
‘toa dancing c.!;a;s
12 10.16 =& “class™® SAt "dancing™i| X7

oA 42) Aak ) S eo) g}, o] ENAE Bde] S Lopw A,
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10.4.2 MIAI 5

of|A] 5= FALE o] W WHES|R] ei=r} T ojA] 59l o QuE 71A Thejrt Sl
o] round®] QJu]e} A 7158 of¥sl round= FAL FEEAL FAL BHsAN B AEAP €
= Stk

EFHEAL = AFFARRA round perfectiond} completion B4E 4= gt o] Q)ulefA] round

€ offe} 7 A& 4 Ut

ohe 232 47 AlA roundE AH&3TH

=]

The bright sun, the blue sky, the warm sand, the palm trees, everything round off, (8- Ef%},

£ shy, Wid 2|, ofdber 5 2E Ao s of f-2{%ich)

FAt round= “HHEH| TETHE APIE ARGEM 28 EHASE “rounded 7t WA, EAWHE

A 52}

SRL.ipynb®] dflA] 55 483} =2},

prediction=predictorpredict{

sentence="The bright sun, the blue sky, the warm sand, the palm trees,

everything round off"

)

head(prediction)

&30l FAPE BAIEA| @oltt. ERAZN7E Agoi(predicate)E HESH] RHCE AHY, EJAZ

= FAHverb)E A3 2R] 23lct

"verbs": []

SF perfection2 AHSAL SEI0| 2G| L 2G| SRS S LIEUE= 28 212I7ICL o1& 01 He slept soundlyollA
slept0| XHESAIO|H soundly?t perfectionOICh completion= EtSAI SAI0] BEH7 L BUEE UEHE ZE 7f217iCt ol& 8¢
L oxi

She finished her homework®IA finished?}t EFSAIOIZ her homework?t completiong LIEHE S=0{o|ct

29
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Wi, 2etel WHe $AHE Stohyrk Setel wao] BAS ¥ 2 sjajsks 2 2t

ev-er;thin?i round off

22 10.17 Ak round, =& everything EXI5H7]

SRL Efi&zriofA] ZHsHA| roundoll B2} AIAIE Hetlle s& Reo] £42 vlfR AL,
The bright sun, the blue sky, the warm sand, the palm trees, everything rounds off,
#H2l| AJAHE SRL.ipynbE thA] Al3Fa] A}

prediction=predictorpredict(

sentence="The bright sun, the blue sky, the warm sand, the palm trees,

everything rounds off”
)

head(prediction)
oldlolli= The} do Al4oiE v,

Verb: rounds [ARG1: The bright sun, the blue sky, the warm sand, the

palm trees everything] [V: rounds] [ARGM-PRD: off],

SElo M 2 2-E As) 2 ofe] Alze Z2atE fg 4 qlck

The bright sun, the blue sky, the warm sand, the palm trees, everything = | rounds / off

22 10,18 ©o| “rounds'E SAIE =X[51|

A2 A4 rounds® #&{2|Z} BERT 7|5t EsHAZr] Bdlo] thof round S & 2HA|3T}

BERT E22 A5l -2)7} 7Iie Z2HE A5k ZRick xRt Je) E3ol] 2kzho] Wl
FA 2 A,
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chol A o 5 ek

. o] BiEo| FlskE0]) wat Haks Zaia 4 ck
. EUATHO| DAL sH0F SHEX| LB 4 Qs QUK S0i0| 20| 2 4i} AR AlcHR) Abmt

AJ0]Ct,

epUS Hol7] olEle ThE ofAE Almaua)

10.4.3 OlIAl 6

o] 68 e} 6] WAL AZSHE TolE ALgaih ST e Tolrh WAelwA B
ok oS Fol to icels 7oA HaE 7kAH Arhe] Zehal Yol Hpuck, otolsst

7loll A T Ae L5 YRhE & dl ARSEE SAlIE

ololrsl7] E2l= HolA ool skt A St AL R SHRE AR 4 Ak ZA7F &

2] A2 FHHES Az 2t

Now, ice pucks guys!(Z}, o] ofoj4] FHsf, ofFo})

guysi= “dEel TAglo] AlrE 2Ju|g 4= o

Al 6 A& HPAA 22}
prediction=predictor.predict(

sentence="Now, ice pucks guys!"™

)
head(prediction)

At ERARYL FARE 3R] T “verbs™ [,

ERAEUE B WA YA, ATt BLS AT ojx)7} ofs] Prks AL ¢ 4 ok =

G EojollA] 2918 aok SHox] Welv|9le) os] Alstel el Wasith

30 S5 0[0|HE BiChs 2DIZ. Of0|ASEZ [0 HE Zol0]Ct
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2211 QI8 H|o] A= pucksE FAIE EF3k ot

pucks?| 3

7|#c;ﬁ pucks guys
2 Alo|=1HE
E (=1}

121 10.19 pucks2 SAIE A2 212l 5t=

O Hd2 o 2AIE siZ2Y 4+ R JEAGY E o E BAlo HHsAl 2 Helok 4zof
GPT-3x= of2|go] s gsjor & FAI7} S Aolrh

Hots. . ER s, e
T2 B0iLt 7ks B0 ZEHE HAE HS2I0INS S EUARTIES PRSI BH, 0l £7FCIFI| HE Bl
=sb g 2ol

ol dHAle] EAE, ZEAEZ HSAZI7] HAA AE AHo] dast, uetd, TRAEES 4F

AZ17] SlMs WE APdE ThEolok Eirt o]Z2 Al Al = Bladlolt) HYUEC] Fold o

#oFE JHEE U7 71ed MLE 5 Uck= ook

% 714 AlE A whEo] SRLO| SIS oA FH3 4 qliex Amua) 3 ok X 7l
& el Edls ool #248 ofSelAol oA Saalol o 2ol Bojti WS ATEa),

o] A& vhie] 8171 Zoll, SRLE] 57 |(motivation)ol] Hsf doli 2},

31 3 S Sl AIE(20242 3"ull= HanlP AllenNLP Semantic Role Labeling®l 22121 QIEIT0|AIAM o] 2RI 2240

A Bl 2

on 18
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SRL H& E?I0ll CHst 21=

AH ZRAEM L2l EotE A ek Sel7 Qobd sof SHL, WEAAS & Alge 1
Z2AES oJ=|3 ARgolt

Mg T Saigich 71ed olde arhgolet

2020dchelli= o d AT o2t A= ofdo] FESITE 109 FEol= At dRe} Tate] Yist
A o st olgo] EAE Aok

o MAOIAIE F 7h] SWo g SRLO| AARE: E710] el ol AR m A

- 9lo|(semantic)2t= 20 A0 St 2|2

10.5.1 M&0 24| 5HH|

SRLE Agolo] 2l&th SRL BERTE AHE Aleste Aot Tt skt FA47H ¢
= ool BT

https //demo.allennlp,org/2] “Semantic Role Labeling l}4] ©$1S ¢]2{slH SRL BERT/} & 52t

s,
siR]ek, whelo] ojufdt 2o et thgolehd ofE do| Wolan?

AR 1. What would you like to drink, please?

A2t 2: A cup of coffee, please

A 29] dighS JEsl= SRL BERTE: oHFAl= 2H4] Ratch

32 7 allennlp] 2 MHlA7F SREQACEL HEE |BICHH https hanlphankcscom/en/demos, srlhtmlOllA AgsH= X}
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Sentence

? A cup of coffee, please.

Run Madel

Model Output

0 Total Frames

T2 10.20 ZHYS EX) 28 AR

&9 2ele] At 07folct, Al 29) iR gehel Edo] glo] SRLe] BRE HAjE 47} 9l

o} o] A% AlEols WA explicit)e] 2] ¢ A A (implicit) oo

Mo
oX
tie
©
D
—_
fr
i)
ik
ko
21_1,
X
&2
rlo
L
e
rir
o
o2
9
2
o
g
12
4

o what, where, how= A|EsH= AL(Q)e] gt g (A)L m%

A 2 a7t o7felt,

Q: What would you like to have for breakfast?(01] AAIZ 2212 SAMSL7I?)

A Pancakes with hot chocolate(&I2 22 ZE2 MA0|ZR)

(RHE pancakes=11% HAKproper noun). with=FX|AKpreposition), hot=&&AKadjective),

—_

chocolate=&lEt HAcommon noun22 F25ICt )

Q: Where do you want to go?(0ICI2 710 4o MN7)
A: London, please(2E0(2)

(22 London=117 HA please=SAIZ FE5IC})
Q: How did you get to work today?2(@5 O{EH S26HLIR?Y)

A Subway(X[5HE0[2.)

(LS subway=111 YAIZ F25iCt)
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NOTE N i

20| Me0i7t 8= SRL BERT?} Olsi5ix| Rét= MMIE +8i0| 2E = 2UCh

SRL BERT7} Z&|2 sl 4] Behe ts) F7he] whfiehs AEE A3
oh2-2 b2} AvE sk gheckn Wt o]%o] gigte|ct,

Q So, tea?(®t OHEEHRTY)

A: No thanks(OHLI2)

Q: Ok, hot chocolate?(0d StETE=ER?)
A: NopeOtHR.)

Q: A glass of water?& 8t £t7)

A Yupldlh

] digte] BE AR-S ZeUE shi= 4] 23tk

by
o
i
g}
>
un
fijo
e

}

o
fic)

4 mlc]olof] EABh= G, ZAE, HAE 2RdlME Zde dA

- Best movie everl(&r] Z11e] HsH)
- Waorst concert in my Lifel(Li 214 z[ofe| ZME)

. Excellent exhibitionl(E&8t FAIE])

o] Ao At SRL 2HAIS BRolgict o)A SRLE elolt 0|2 Faahs Hi-g orolrzp

10.5.2 SRL IHEC|5H|

SRL BERTE &40l A&ol7t 2T AAIsHAIT, B2 3% o] 7Pde =] gett 242

B T Ao} BAlolrt o)Eat 4 gk

Aol BAHE R Aol Folol tht AT YRE ATAE the Aol BAjet
271 ARk Bolglch

The dog ate his food quickly. (77} S41-& #h2 4] Welct)

e ... quickly 7H7} B whAlo] il RpAE] delEe. 2y ok go] FANIE R E g0

7t % ek

Dogs eat.(lI7F ®i=t})
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BAL Mgolst “SAF7E )t obd B WRete Aok BYA, 71 el ol of
G ME o1 geiA] olafshe R ARHEol)

A% a7l e B o Sof M%)

Globydisshing maccaked up all the tie**

SRL BERT+= oHF 2] gl= o] £74fl tis] "2n|&2)" 2412 adsh s3wict

maccaked?] :

all the tie |

w
)
—
P
M

2
I'-III
i
Ao
())i
k=]
¥
_\g
ml_o
8
re
o]
A
rd
Il

B 242 Mat EME0 3 0|Ae] Zio| Eestct
OJu] Z (semantics) oL 232 Juje) 2EE g ouEl Fulnl chojrl HE ddE=
Hhdlo] 42 S

B #48 TEGyntax), ZH(inflection, Tol7} oF By WHFE vehly] 98 292 vlps
Y, oE = BAPE AAle] whet 2] vy BAE £, £2A Fofl whet 2 uht
= A& 7t3), FHphrase) Ei= EACA ol 75 52 EUTE 2Ju|% Z%(Semantic Role
Labeling, SRL)o[2H= Goli= 98)j2] 447} gleng A& I8 ZH(predicate role labeling)o]2}
T grgsforett.

(o3
N}
)
flo
)

Sol7} gl B} &4 F2E ol B4R guish ojsfaic,

23 B Asentiment analysis)}S A&0] 24 glol= B ou]E SISl £82 AT 4 9tk

33 FF OIS & = gle 2 oAl EX5IR] = HolES ZElsia Uk
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NOTE

SRLE ArZ3l 21015 EAlst= A2 MEEDICE Al Dio|Zaflof EYstAHL T Al 7ot 8 ALSSICH, 3 &

Ho=2 NLUE gHAd A

135, EMATMZE TPt A BM57|0)A AuE ZAY, 2 Al =79 &7 SRLE A8}
& A%

o]A] SRL| W2} gA it &5 vk 3zl
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(

106 FE

o[l AofiAte SRLo| thal Atwich SRL 292 171} 7|4 BRoflA ofgc) EdAZY ndo
W2 NLP 2iollA qIzte] 71& 4] o= F= =2d 4= g2 Bosich

e BERT 7]t ERARE BEJE Ajgo] oJu|E sj4dt 4 ) o3 & 2hd glo] 5
AtxEo) Au|E AEE & Gle TS ERAENE Ade gt Aot AL BE BA+FAN ¢
¥ FelE AH83l BERT 7|5t EHAZ|E 54|70 SRLUF ALES) 2lo]E BEAlst= 712 A3
Zo|tt, Al gfo]zERlolLt thE AT Z79F ) SRLE A3 NLUO|| o @ A58 Z74at 4

g7l B4 +AE0] YHOR S143 ENIATN) Gesiit BAEE BAIE ojdE 4
b RhE ALgatn gl =R g Sie ol BhAE T

5 ok ShEsHA 23 AoIAE Bt HolEile] F7HsH, mYg AAE 47} ek

)
%

st 2 ThE AL £79} ) AL SHE B HHss) s SRLE) Moo} sl Armyc
EfAZole B4 ofr|EjAel Qe W40 2 NLP B28H8 A& 302 /l4s) Uz 2ol

tel
of el ElAZ0IE A gsl] & Aolch HAFH QUA(NER, Named Entity Recognition)Zt 2192

(question—answering) 2/ ¢je] EgiA 2 o] ZkaelS AlHE Ao|r}

& 113, HOIER} 2Pl 37): ARR|, WS, Yol Yo 2 Qzigle] T 44 2 9]

rlr
N
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(B [

02.

03.

04.

05.

Oe6.

D7

08.

0%.

ojuje] ZAESRL)E HAE B4 =o|rh, &/ HA

gl Aol &/ K3
BAHE Algololtt /o
=L 7l 2L Sl IeAE AUE 4 Utk At/ HAl
Aol BAFEE £ Sl &
Aol $1X7F 2 4= Yck gt AR
BERT 7[5t Bl Q13| 9l t]7e] AHo 2 o]zojAg)c) &/ HA
BERT 7|8t SRL 2oll= BE g &4o] ik & /AR
EWNAZEMHE ©E SRL A4S sfde & 2k &/ )3

HO
ek

+ Peng Shiand Jimmy Lin, 2019, Simple BERT Models for Relation Extraction and Semantic Role Labe-
ling: httpsy/arxivorg/abs/190405255

- WA OIZX|s FPA: httpsi/allennlporg/
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Salfoli= 2 7|20| ERiich REl= HAEE ¢

=
=
72 Yolxialn LIZES olsisich 13 0 2EIRof et XAl EHS At

_\JJ_
jo
o
[
!
o)
i}
et
P
;0
rir
rioh
}A

o
10
=]
rob
L1

Ol FollA= CHE NLP SIS AIZ510] HASON RS5IX| 22 2fx
2 F= U2 MAIE TESHE Weo] 3HS S0 U2 Ml N2-g
212 PosHs ol HBE ¥ 7HX| olo|CiolS BoIEL)

BiX 9z WSS HHS 1) EMATOP| i T PHsts X0 Yokt

2 FA| AT=CL

C}22Z NER(Named Entity Recognition, 7H&2 2IAN2 ojn| Ql= =2
= MABI0 DistilBERT 20| 220 2 4= Q=S 5=t £t ERiAR
|.

OIS 9i3t T2 Ma7(o| 7|gHS Drisict

OHEXHdiscriminaton)2 AM k&% ELECTRA REE Z2-HEH E8fA

off F7tsH =L,

H&ai BIAE Ma7|0] HAREIN| SRL(Semantic Role Labeling, 20j<

23 7Is

fijo
L
N
@
jnl

A Mol M= S0 AE (Haystack) LT &2 L5}

[
= =
O Al=iE 4 s ZE-EH £FHE 55| fiet Of0|HIE HmEct,

OXElez, HE2l 2o 22-2E =es 4mer| 2a 2212 GPT-3
CHIX[(Davinci} P& QIEHO|AS AtZs 20t ChA| Yokt e s &

H| IpPH0| ZREHK| S4CH



=2 e
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0| ZollM

NERZ 2|o| QI
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AFEl A4
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HAE

0 Al 7|

|
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20{(predicate) AIMS 7|Eto2 SRLE ojo|

2 ELECTRA Bl HAE
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I
il
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RoBERTa®} 5|0 | ABHO] TIR-EHH ma|2]9)3 AlTHE 7|
Ol &=H|7H He 8l GPT-3 QUEHo|A AKE

i1

0|



e AR dlofeAle] ZgE NLP A7t F

A
FN
o EfAEn s o] 28 oA AR Hetes o

e} v B Al AlRE 4 Qs ERAEY BY PRE 98 AL Pilo] Ba

11.1.1 ETHAZHR} IE

AR —chHolL; ohE NLP 2-S 915 sl a84Q1 8 EdAZn A2 25| of=
z2AEof 71 Het 2dle ae slo|e Al Aol 7 ARet AaE-& st ZEold
Be e we mdE sl Holuth oE B, B BUS AMEShe AR o] £4%

292 A3 Zo] G et o EEH AU Psks A9 ek

o] Ao A= DistilBERT, ELECTRA ¥ RoBERTa HEl-& Alds] ot o Hall r}2 ndkc)

o e e AT

a2y geol 2iE BASKE gt diE B0, 7 22 3 54 A L2 E0A NLP
ZojlA AR b A PHs dg Utk

AF8AZL o] A B2 BT A4 Aefol thak 44 sjo]x] Rake] Bl hs) L sjof

e A B AES W2k AT AlRlE 4 UEA oiReh Zo] TAHY 4 ik ojzlo] ut

2 A1847} NLP 2ol dste aj4) Huck

QokslAel, NLP o] 57| glo] Itz FAZOE gulshs 2 UR 985k 2o A= At
o

ot 412E 4= ¢l NLP 22 vlo[sje} wtalof ulet 172] 7
NLP EfiAze] B4 2 Alge] f4d2 Fug
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o
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BE 7 Aol Bt WE EUAE0] wdn e Ee gttt 24 easnit 54 7l

HEF M o] Basie ARgAte] 7)ol whet 34 debd 4 3l
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e,

Egh Z2AE slo|E7} ohjet YB-THo] A TS ofE AMEY 4 gleA] BE

WA ol ok QY FelM AR-FPAS ohi o] 39S Erh ERATY RYS Algstelw
CHE NLP 43} 7% T2 7le] wgo] ash) LzaEe] SR8 24sh] St © 714 w
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AR-HHL o9 9] Bc}, A TR &elsf] 2AL 12 ZH(Google Colab)oll A QA.ipynbE

AL Acell) D92 Al HA}

A WA S Asgste] ExiAzos GX|FI)

lpip install —g transformers

2MAZOf= Aol 2 2lolzilel BEE YHolSsin] XiaToR Whistn

=T

A
EHESIX| 4= AL Ipip install transformers==['= E5 20| F4 Aalcl= HH]22 T-slof &

ojA] 3|7slo]20] stolxellE 7P H7lofl= HIE AR 4 Sle W ERAET HdSo

Eslo] 9Ik, o] elhrt chopat

A
745k} APIE B3] o]eist NLP 348 AT 4 o) o] Z2IYe 73 2NN WSoIAT,
AlF]

2 Ao AHE ARgste] 72 238 VMM dafsh= Aol F.

°|# pipelineS BT,

from transformers import pipeline

o] Ztejo] e HH EWAE B} 2L QIAYAS B = Q= J4o] It

1, 7|18 2da} 7|2 Eavo|HE AHESted NLP 2Hls 3idith
pipeline(“(task_name)")

2. ARERF Ao Bellg ARgSlo] NLP 2H-& ~af3ict,

pipeline(“{task_name)”, model="{model name)”)

240 EBARDR AlESts XH2l0] A2l



3, A8} Ao mdla) AL82} 4o 511']'0]2‘] & AH83ke] NLP 2Hd& =3sict
pipeline(*{task_name)”, model="{model_name}", tokenizer="{tokenizer name)")

712 mels} & i po] EE A xa)

nlp_ga = pipeline('question—answering’)

ol EdiAEle] ARY YAES Ayt

sequence = "The traffic began to slow down on Pioneer Boulevard in Los Angeles,
making it difficult to get out of the city However, WBGO was playing some cool
jazz, and the weather was cool, making it rather pleasant to be making it out
of the city on this Friday afternoon. Nat King Cole was singing as Jo, and Maria
slowly made their way out of LA and drove toward Barstow They planned to get to

Las Vegas early enough in the evening to have a nice dinner and go see a show"

(=A| BioZ HioL7| 0218 M= SAQNER|A S| nto|2L 0 CHR22| MERIF0| AXlED ay&ct 51X
2 WBGOOIM SUEI MET} LI JME MMET| IR0 28 250 SAIZ oL £7i2 4 QCt
L 2l E(Nat King Cole)0| 2fE E21 AU E(Jo)2t 0f2|0HMaria)ls MAE| LAS HO|L} HIAE

2 B 2RAHIZ A LB SRt OIF HUS oD 48 B8] 2 AEICH

AL B L2 e, APIe| A&stn gRlE dv|vh shd Hoh

nlp_galcontext=sequence, question='Where is Pioneer Boulevard?(T0|2L|0] tiz=

ofCioll RA=717)')

Aite gsi,

r|r

{‘answer" 'Los Angeles' 'end" 66, 'score’ 0.988201259751591, 'start": 55}

o
_,J
kE

hE w20 I AR T EdlA T NLP 2H¢]e g
ojAl HlAE, AE, ©Ho] 23 BiZ AME 75 e HolEAlE TR EF 4= ik

o7he) WgTe R e ARG A ST 2ot BE ghasicy siAw A4 FRe 23 o
Wt ohtk AH8R7E BlolEiulo] o] AalEl W EAS MBS 4 92 UB-gh EdAw

2 dlolE7t 2ekA 517 AEEl HR g 347



29S FEsfiof iriar 7gs HAL of7lels F 71A] $8%F Alef 230]

- DX Q2o £ EME EHATHE LIRHSI0] AAR0| RISEIThE 218 BHFOF it

+ EMARMI} AR0| S22 HElChs RS EA BESHEA 200} BiCt

- NAY HAES 9Jst W22 7L S 4 USIP
HIIP} RIS 435 |2 SoiCliE B2 NR0jM HRE Zbt LI9H OfEA 277
ZIp} GEARI| Q12 A2 BUS A SGAIY 2OV

- Ot DU AIZslE U LS| St TS VS 4 BT OIFA IR
© HIBHE MBOIM BS2 SRt ZRAIAT} LIS 22 22T HIB0| LI 80| S0 HYE 4 8l
o ofZ| 3ot 27
AB7te] =g-& ol ofwl o] HfAIA] FolatelR Akl oof A 4 Ak AlBLeE A

ao] o ek
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o] HAS NERS AHg3te] $& HES 37| 93t ofojclol mofich ENATEN RUL M4

©2 sHuln gfuol=iTh Ea skl ALg Sl SlolEsle) WAE 4 otk kjulo o] A
o ol SUs BUE AYSHE 7 7N GaelFe] otk Al uimhct 2t webd 4= ik
NERE Al $1%), 27 9 7]5} 7RIS SRR 212 4 ok WA 22s17] o) wete] 20

11.3.1 NERZ ME3I0H 22 2|

QA.ipynbE A T2 A8t olA] ==Y 7|2 Ay ESvelXE thF7] 913 NER #
do 2 wol=folg 7|5k,

nlp_ner = pipeline("ner")

o] Hele] WP 0: AlFRe AMoA R APAE AL ARSI

sequence = "The traffic began to slow down on Pioneer Boulevard in Los Angeles,
making it difficult to get out of the city However, WBGO was playing some cool
jazz, and the weather was cool, making it rather pleasant to be making it out
of the city on this Friday afterncon, Nat King Cole was singing as Jo and Maria
slowly made their way out of LA and drove toward Barstow They planned to get to

Las Vegas early enough in the evening to have a nice dinner and go see a show"

QA.ipynboll Al nlp_ner A2 Aafsic}

print(nlp_ner(sequence))
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NLP #9le] 475 Zejgich Aot 444 ofsh & Ae)7hy whawidicy

[['word" 'Pioneer’, 'score' 097 'entity" 'I-LOC', 'index’: 8},
{"word" 'Boulevard’, 'score' 099 'entity" 'I-LOC' 'index': 9},
{'word" 'Los', 'score" 0,99 'entity" 'I-LOC’, 'index" 11},
{'word' 'Angeles' 'score" 099 'entity" 'I-LOC'. 'index" 12},
{'word" "W’ 'score" 099 'entity" 'T-ORG', 'index': 26},
{'word": '##B', 'score" 099 'entity" 'I-ORG' 'index" 27},
{'word". '#4G', 'score" 098 'entity" 'T-ORG', 'index" 28],
{'word" '##0', 'score" 0,97 'entity' 'I-ORG' 'index': 29},
{'word" 'Nat' ‘score' 099 'entity" 'I-PER', 'index': 59},
{'word" 'King', 'score" 099 'entity" 'I-PER' 'index': 60}
{'word" 'Cole', 'score” 099, 'entity" 'I-PER', 'index" 61}
{'word" 'Jo', 'score’ 0.99, 'entity" 'T-PER', 'index': 65),
{'word': 'Maria', 'score" 099 'entity" 'I-PER', 'index" 67),
{'word" 'LA' 'score’ 099 'entity" 'I-LOC', 'index': 74},
{'word" 'Bar', 'score” 0.99, 'entity" 'I-10OC', 'index" 78},
{'word": '##sto', 'score’ 085, 'entity" 'I-LOC', 'index": 79},
{'word'": '##w', 'score" 099 'entity" 'T-LOC', 'index': 80},

{'word" 'Las', 'score" 099 'entity" 'I-LOC', 'index": 87},

{'word" 'Vegas', 'score’ 0,9989519715309143, 'entity" 'I-LOC', 'index":88]]

s7dulo] 2 Aol Al-GE ehde] oigh drgo] v} qlct. 8 2pEe ohgat 2

© |-PER AlE 01
I-ORG, Z=&H

I-LOC, &I
Az} Aglslc}. Barstows B2 37182 &)

NER 4449} AllenNLPoN 53 AlALE st AULE AlZEo s 39

34 9% allennlp GRS MBlAT7L S2=RUCE thA https., corener-demoaiola—labcom®| ner MMEE EDSIXL
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The traffic began to slow down on I Pioneer Boulevard | in

Los Angeles |, making it difficult to get out of the city .

7S
However , | WBGO | was playing some cool jazz , and the
Zal

weather was cool , making it rather pleasant to be making

it out of the city on this Friday afterncon . | Nat King Cole

ALES

was singing as I Jo land |Maria’ slowly made their way

out of and drove toward . They planned
EIA

A

to getto I Las Vegas| early enough in the evening to have a

nice dinner and go see a show .

32! 1.7 NER

NER®| HE2-—EE 93 A2-& wite o) AMgE 34 AR E =gt

ERzmoflA F 7k 30 AR 8 B4

A FH AZRE Az 2,

11.3.1.1 X JHH 22

QA.ipynb+= 712] 2070l Eot= 7HAIE AdRich 53] $12] 7L Fojgch

A HIOEIZL LA BI7| AER| AR g¥ 345



[['word": 'Pioneer', 'score' 097 'entity" 'I-LOC' 'index": 8},
{'word': 'Boulevard’, 'score’ 099 'entity" 'I-LOC', 'index" 9},
{'word": 'Los', 'score" 099 'entity" 'I-LOC', 'index' 11},
{'word': 'Angeles’, 'score” 099 'entity' 'I-LOC' 'index': 12}
{'word': 'LA" 'score' 0.99 'entity" 'I-LOC', 'index' 74},
{'word" 'Bar', 'score' 099 'entity" 'I-LOC', 'index" 78},
{'word": '#isto’, 'score' 085, 'entity" 'T-LOC', 'index": 79},
['word": ‘##w’, 'score” 0.99 'entity" 'I-LOC', 'index": 80}
['word": 'Las’, 'score" 099 'entity" 'I-LOC', 'index": 87},

['word": 'Vegas', 'score' 0.9989519715309143, 'entity" 'I-LOC", 'index"88]]

11.3.1.2 RaIAE HEsH|
F 2| A€ (heuristics) WS 28814 QAlipynbe] &0 2 AEE THE 4 QU

+ DM(parsenE AIE5I0 SIXIE Fel FAo2 A §RP|

- HIZ2ltemplate) 85|

S8 Basls RS ol Ho] YIS HIIEE ke YAt TEHY AL 2y}

rir

for i in range beginning of output to end of the output:
filter records containing I-LCC
merge the I-LOCs that fit together

save the merged I-LOCs for questions—answering

NERS] &32 oh-ga g,

I-LOC, Pioneer Boulevard
- |-LOC, Los Angeles
+ I-LOC, LA
- |-LOC, Barstow
+ I-LOC, Las Vegas
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from the first location to the last location:
choose randomly:
Template 1 Where is [I-LOC]?

Template 2: Where is [I-LOC] located?

AR 577k 5o 2 AT

Where is Pioneer Boulevard?(@0|2UIN CHE= HOO| /U7
Where is Los Angeles locatedXZ2AMERATL Q= X2 HORIZIY)
Where is LAYLAE HClo RL=717)

Where is Barstow?(HRAES OCjof U717

Where is Las Vegas located?@fAH|IZIAZE Q= 22 HOIRIZF?)

S} BEQE AUAE BT £ g ARE Utk AR ol 450 BeE 4= gt A

e AE Aol B 7Pgste A3s 2al

nlp_ga = pipeline{'question—answering')

print("Question 1" nlp_qgalcontext=segquence, question='Where is Pioneer
Boulevard?")

print("Question 2" nlp_galcontext=sequence, question='Where is Los Angeles
located?")

print{"Question 3"nlp_galcontext=sequence, question="Where is LA")
print("Question 4"nlp_galcontext=sequence, question='Where is Barstow?')

print("Question 5"nlp_galcontext=sequence, question='Where is Las Vegas

lccated ?')
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Question 19} JH2 8 ZFQic}

Question 1. {'score" 0.9879662851935791, 'start' 55 'end" 67 'answer" 'Los
Angeles,'}

Question 2. {'score" 09875189033668121, 'start’ 34, 'end" 51, 'answer’ 'Pioneer
Boulevard'}

Question 3. {'score' 05090435442006118, 'start" 55 'end" 67 'answer" 'Los
Angeles,'}

Question 4. {'score' 0.3695214621538554, 'start" 387 'end" 326, 'answver' 'Las
Vegas'}

Question 5 {'score” 0.21833994202792262, 'start" 355 'end' 363 'answer"

'‘Barstow.'}

22o||= score, AHY start D end YA], answer7} EAECE o] Ao A Question 2% scores
0.987%4°]|%|gl, Pioneer Boulevard®]l Los Angeles?} Itk 22 FHFICH

o] Z2AE 2|2 ERAZHE FASHE 71sE F7IE| 2AL

EdsznE Bejsl wT smagE @4 ol U XS AmE oAl 48 32 ol
£ e olgle ul 7MY Szom BEoh) LedE Pt of o) WS Wolkiz | 71X

1. ¥ ZREER= T3 HA0|ES 0|2 & 4 QU 2f2tel HTML 7He2 220 YZst o
Alo| CHAl 7IX| EtHE XIAIGED 012H0ll (True, False)2 78I} (Ol Barstows Z2|ZL|0H| QICH
MM TRt CIEHo|AZ 2P| AFo| MES S26tH Eiot

3. oj2 ZRHE: F7H IZNEC| MFEQl HEE sh= MRS FBich= 20ICt 0| S0, EfA
IME Pioneer Boulevard?t Los AngelesOll QUCtD HESHA 2

in LAXLA OIC] 217127t 22 £7t =2 & + Ut 0|

A
feAZ=Ch 22 AEXk= near where

4. UH2 O] ZEVEE o[EAIQ] SuDt I 2| D=0 -LOC HAME 2ASILL X=(map) APIZ

AARE ASEY A BR6iEE SUARNE Sigsts X7 ZENEo[)

AA]

FZ a4

5

et TRY AS ALY WY Aok Aolw, L

Ao A4 meAEelq &

r[o
rio
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WALON} CHE ATS THsIelY e gelel meaE pajz), £ %j—Erﬂ(Subject Matter
Experts, SME), 7=}, 2% AM8} 710] 4 9927t Basiths 4

oA Aber T HEE& HEAL

11.3.1.4 AN 22

se ARSE A3 87,

nlp_ga = pipeline('question-answering')
nlp_galcontext=sequence, question='Who was singing?(2i5l2 U AR =721

2¥7))

295 Ago] Utk AlfAc 57 g BRlEA] FAE] 9ot

{'answer" 'Nat King Cole,
'end": 277,
i 'score': 0,9653632081862433,
‘start’ 264}

ojA] ERL ool FabshA PAIEA] RA7] o] o] Azte] Bagh AR sy

nlp_galcontext=sequence, question='Who was going to Las Vegas?@fAH|7IA0| 711

U AR =211

RS A2 = = e, EXLEuE o= AR By

25t g

A
rlr

{'answer" 'Nat King Cole/
‘end": 277,

'score' 0.3568152742800521,
'start' 264}

EfiAEwo] ThAL 035%88te] WA BFc) o] scorel AAlulth B EdAIY wdoic) g
a ok EdAEW) ou|q A4 EAo AUPSES & o Sloh AR 7HAH ZAEolE SRL 4
A-gste] o L2 AiE dof B

Ko
=

= OiolE2t Yokl 30| AER2|, R g 340



EWAZHE Las VegasE 717] Y8l 238tz AFFE 28 4 %13 Jot Maria”} oFd Nat King
Coleo] &H8}= AR Azt

Folo] ZRERIEA 121 EfAZD7L Az Wol disf d7] A8l o] mdEE duuz)
dagh A FA] AI7HS Ulo] 10%, BERT 7|4t EMAZHE AFRSHSRLS thA] AMH o)

SRL 41419] AlleaNLPeJA] 2+ A4 o ollA] AL§TH SRL BERT 2l Alsislo] B4}
droved] A|Z}A EHL Ac)ss

droveg| ?

The traffic began to slow down on Pioneer Boulevard in Los Angeles .
making it difficult to get out of the city . However , WBGO was playing
some cool jazz , and the weather was cool , making it rather pleasant to

be making it out of the city on this Friday afternoon . Nat King Cole was

singing as JO and Maria ’ ( 5|0W|V made their way out of LA and

drove towar d Barstow | . They planned to get to Las Vegas early

% 11.2 SRL A =3t

SRL BERTE 9] 19748 2hadic) o] MHolAl droved] £4S ot

NOTE _

L it= AEE Ii0iCh £= AllenNLP7H 22 HIES HHC|EE wiolch ZatE 4= qlct |

a5 Z Allennlp CIR2| Mb|A7F SR EIAUCEL HEES HGICHH hitps  hanlphankcscom/en, demos/srlhtml0fl A ABHSIAL
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FAt drove?] 015 Jo and Maria® 25 mpelglict

P

EMALN D2 A% FSBiD tts H

rr
(]

[=F=]

AF4AQ17] QA ipynbollA] AR EA,

=R

=2

rlo

ELE

P
30
=
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3
i
rlo
o
1o
2.‘1
il

nlp_galcontext=sequence, question="Who are they?(A&52 5721717)")

EFo| 3 g2 2o,

{‘fanswer" 'Jo and Maria',
'end": 305,

'score': 0.8486017557290779,
‘start’ 293}

e 971 98l deshes Whle &

o
o

U717 WEL oleistol A=s) BAL

P
AE T A=

nlp_galcontext=sequence, question='Who drove to Las Vegas?(2rAH|7IA0 2HaH 24

B A2 S7e0))

chi o e Ang o

o

i

4 Siek

rlo

{'answer" 'Nat King Cole was singing as Jo and Maria',

'end": 305,
'score’: 0.35940926070820467,
‘start' 264}

o)A Egi2 20|l Nat King Coleo] k=2 21 1911 oo} Maria?} 11 Ao]o] Feiz}

UGlchs 2 olsfgtch
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11.4.1 ELECTRAZ EE-EHst]|

ohE BdE A|=317] Aol HA ofE EdE ARG F1A| dotof g

print(nlp_gamodel)

222 A2 il 845 DistilBERT ZE-2 A-231S S Hajzr)

DistilBertForQuestionAnswering({{distilbert) DistilBertModel(

zdofls 28olld 3 ool BAIE AAY F 6712 BA 768707) AchZ 52 02 a7kx] WS 7} v
HA Ao

(5 TransformerBlock(
(attention) MultiHeadSelfaAttention(
(dropout) Dropout(p=01, inplace=False)
(g_lin) Linear(in features=768, out_features=768, bias=True)
(k_1in) Linear(in features=768, out_features=768 bias=True)
(v 1in) Linear(in features=768, out_features=768, bias=True)

(out_1lin) Linear(in_features=768, out_features=768bias=True)

°]# ELECTRA EBA X mdlg A3 B2} 20208 E2h(Clark et al )= Masked Language
Modeling(MLM, OiASE Q0] RY)o] A shey Wl 7§48 ERA T wEls MAgc)

3%, BERT 28 0/M| ZF5p719) vh27)el Qo] B% MHolA BERT 20| 8 3golx] 2219
Z [MASK] EZS HYsts A& Eoirt

Feta= 94d) T2 BES il AR Hgeneraton) S AHESHE WS A7)gich BERT Ryl
@27 g)EdE ESE dIEst=E g 33 niadE E80] AA4E E2RIA] ofdA|E
of| &5l WA (discriminator) 2 ELECTRA 22-S 8k5A12ith 13 11,32 ELECTRAZ} o]%4)
SHEEEA| HAET
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e 2% opAZE EZ ME o=
Nat [MASK] Nat =
Kin Kin, Kin HE

¢ # ARt ® | mexiewecTRA |
Cole Cole Cole e
was was was HE
singing [MASK] driving Al

72! 11.3 ELECTRA= EHHXIZ ShaEICH
T 1132 YR AWL7H YA Fs] Mol niAZEE 2L BelEch ANRE RA9) =

o] obd 4§ 7}53Hacceptable) EEE 4T ELECTRA EfA RN HEe Efo] &
204 =R -2 PEEREA E31=F gaEh

A2l

ELECTRA Edi2:20] 239 of7|s|x)e} tjit o] sjojujafejuel BERT Eds¥o| wel} &

olZl B U2 ATE ¥ 5 A=A Yol A QA.ipynbollAl ELECTRA—small—generator?} Q=
il

nlp_ga =pipeline('question—answering' model='google/electra—
smallgenerator’, tokenizer='googlefelectra—small-generator')

nlp_galcontext=sequence, question='Who drove to Las Vegas?')

Arbgo] S27} 7lqigid A} o=y,

{'answer" 'to slow down on Pioneer Boulevard in Los Angeles, making it difficult
to',
'end': 90,
‘score" 25295573154019736e—05,

start" 18}
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— This IS expected if you are initializing ElectraForQuestionAnswering
from the checkpoint of a model trained on another task or with another
architecture,

— This IS NOT expected if you are initializing ElectraFerQuestionAnswering

from the checkpoint of a model that you expect to be exactly identical.

olaig A WAIAIZL uhol B2 e $E 9w U mdojeln 2B W £ ik AN 7k
3t RE g Alvielo 3tk BE ELECTRAL o e 8ol WAl 5 girh 308 22 4
17] 918 7153t Hol Awls) Mol BUL © sHEAFIAL thE B Yol

11.4.2 TZHEIE 27| X|2EAr2t
7] DistilBERT 293} ELECTRA EfllAxu|g 7||d duls 9x] £3ich
olA] Al 7}A] tigte] 9l

- 7} HIO|EAIZ AMESHH DistilBERT % ELECTRA E= CIE 2EES SIS AR Z2HE0|AM

Ho|EiM SH&50ll= HIZ0| 30| S0k AMER HOEHE F55In SOIHLRN|HE HE0F ot

42 2 & S0 s5elof 2 £ UCE SI=RI0 BI2S D4s0f SICH B Zaly| RIEEAZR| (e

H O2ME M2|APt Z2MES ST = UCL

. 9T MBI UX| U2 & UK SUHOA DU HIZ AIBE & U EMATE AR
£ 2 Itk (https//huggingfaceco/transformers/usagehtmldextractive—guestion—answer)

- H2-E PUS £7) 9l 27t NLP XU ASSI01 O LIS ZUE 22 4 U wE Kot

o] ZojAlx= 7]& DistlBERT Rdof| =F0] H= 77} NLP 2H& 2+ ¢ 382 &0

SRL& AH8-5}10] &0(predicate)?} =% argument) S FS3f HAL
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11.4.3 SRLE AE6I0{ 22 &|

AllenNLP= 10%, BERT 7|t EMATZME A3 SRLO\A] SRL.ipynbell &3 BERT 7]t 24
& AR,

SRL 4419 AllenNLPeJA AEAE Tha] Asgslo] A7A0] S0l Azt o 2 Fals) Hap™

A FU Al

il

HERIT

The traffic began to slow down on Pioneer Boulevard in Los Angeles, making it
dificult to get cut of the city However, WBGO was playing some cool jazz, and
the weather was cool, making it rather pleasant to be making it out of the city
on this Friday afternoon. Nat King Cole was singing as Jo and Maria slowly
made their way out of LA and drove toward Barstow They planned to get to Las

Vegas early enough in the evening to have a nice dinner and go see a show,

BERT 7|3 2] 8 711 2012 WAR, Sejo] BEE £4o| AL shtoz IR Ah5o

2 QAT % s SRL Z3RHe 3= Fold

WA BERT HdlofjA] AAE w0 FRE JEFih

verbs={"began," "slow" "making"(l) "playing” "making"(2). "making"(3), "singing"- -

"on

"made” "drove” "planned” go" see"}

ZR2IWE Agsfof Johd ofef QAL XY FAF 7HEEl(counter) S 288 4= Qi

def maxcount:
for in range first verb to last verb:
for each verb
counter +=1

if counterimax count, filter verb

36 F allennlp dI22| Md|ATt BRERCE tHilhttps . hanlphankcscom/en/dernos/srlhtmlolM 22 EAES Alsis] = 4 Qict
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7}-2E7} 518 7F53E 9hl Bl (max count)E ZISIH S FAME AlQHE FAR] =S Y

8] FE387] i3l 2ol o Zasich
make2] ZFAHQ made’= FFolA A|<jsf 2}

ol B2& vt} ek

won "

verbs={"began" "slow" "playing "singing" "drove’ "planned go" see"}

SAHE Yeshe B4l 3 Yol

Ut

71 BAME 8 4= ok BAF beganoll= ulff- 71 =3o]

The traffic

ME01

Fsiow down on Pioneer Boulevard in Los Angeles , making it difficult
to get out of the city

ARGI-=%H

22 11.4 SAL "began’oll HEE SRL

"began’®] =o] L Zoj Azglste] x| QRerh HAE MAHE “began’®] = HAlEH
o] AnhLt ofe} x| Bojzr)

began: The traffic [V: began] [ARG1: to slow down on Pioneer Boulevard in Los
Angeles , making it difficult to get out of the city]. However , WBGO was
playving some cool jazz], and the weather was cool , making it rather pleasant
to be making it out of the city on this Friday afterncon . Nat King Cole was
singing as Jo and Maria slowly made their way out of LA and drove toward
Barstow . They planned to get to Las Vegas early enough in the evening to

have a nice dinner and go see a show,

2o dolg zasts w=io] EE FAE FHHS= € F7II,

def maxlength:
for in range first verb to last verb!
for each verb

if lengthlargument of verb)max_length, filter verb
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2t A9, A SARs AlSlEth X2& 22614 began

}‘N

=%k Zo)7t Ho Zol(max_length)&
2 Aottt

ol BEL chew Py

won nwon i [

verbs={ "slow”, "playing"” "singing" "drove" "planned""” go"" see"

24Q) 290 meAlso] wet o Be FAS 27K 4 Aok E3 v AA max length P2
AT WR A4AG) ALST FIRE FRE FEY 2 U MY B = 7 54 FuE
UEo 2 MY 4 Ak FA slowk AlP2ol § B SASkR, ko] L U ghon), A

2o 7V e = TFSHT ek Al 7h o] Skt

o e
The traffic | beganto down
M=0
on Pioneer Boulevard in Los Angeles |

27 1.5 A slow’ofl MZE SRL

YrE £

27 shge) & 4= gk

Ml
e

slow: [ARGL: The traffic] began to [V: slow] down [ARGL: on] [ARGM—ADV: Picneer
Boulevard] [ARGM-LOC: in Los Angeles], [ARGM-ADV: making it difficult to get out

of the cityl

£9 23t A% 28ksHe ERAT0| B whe} weba 2 qlAIT ojoltiols FUsiA AT
F4 slow?} 4/8=]o] o]7lo] SRL &2] 84olc,
what HZ3E 4502 YT 4 Atk £F F o 2= I-PER(IOE AR ggtonz

who BB WA Shet), U1 S REHY T 71X BO8 Nl §42 AT 4 9)
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def whowhat:
if NER(ARGi)==I-PER, then:
template=Who is [VERE]
if NER(ARGi)I=I-PER, then:

template=What is [VERE]

o] W48 AHgotET S ek S alokg Mokt ol of W
L3S ) A8Stel oheut 2 RS A 1A,

What is slow?{(F<0] =&l7}7)
2 A 712 pipeline S A83) 2 A}

nlp _ga = pipeline ('question—-answering’)

nlp galcontext= sequence, question="What was slow?’)

e et = |

Zap wrE Y

{answer" 'The traffic’,

‘end' 11,
'score' 04652545872921081,

‘start"; 0}
DistilBERT Z@o] Fo]2kil(The traffic) S WHTH

A5 AT PR THeE AT 4 ek

Aoz SRL Aklsl7|
- TR 7[Eto 2 i ZEZEE|

NERZ AT HEXS EoI SRL E& ddsh|

[ }
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o] 42 Az sk ghek B Aelo] Wasty 27l NLP Aele 1Ev} Ue

R8T = 9

t}, SRRYE AIE 35k o] dubul ghe weo] TWQFkA] o 4= gk
U502 FAF playing 2.2 HE|Z3] 22} ohg E2o)A] =8o] WBGO2 some cool jazz & &
o ik

playing2| 1

The traffic began to slow down on Pioneer Boulevard in Los

Angeles , making it difficult to get out of the city . However

WBGO | was ‘ plaving' some cool jazz | , and the weather

2 11.6 At “playing’oll HMEE SRL

gaE wae A S 4 gick

playing The traffic began to slow down on Pioneer Boulevard in Los Angeles ,

making it dificult to get out of the city . [ARGM-DIS: However] , [ARGO: WBGO| was
[V: playing] [ARGL: some cool jazz)

0] Zaet oS B2 A4 Tsltls EARN S| mat Yabd 4 QUXIBH SARL T =82 AEsitHs oo E
| St FAIEC

nr e
Fﬂ

whowhat =& A5t 1=8lo] I-PERC| Qith= 28 & 4= 2t} what @Zslo] A8E 1 o}

What is playing?(P0| HEZ| JU=717)
CHE AloflA] 712 mho]Zatel-g Algs] Haf

nlp_ga = pipeline('question—answering')

nlp_galcontext=sequence, question='What was playing')

= OOlE e Bt7f A2, AR e 359



Zelw nhEA)

{‘answer" 'cool jazz,'
‘end" 153,
'score' 0,35047012837950753,

‘start": 143}
singing2 £-2 FHo|H, whowhat ¥<& I-PER HE3Z 3o} o2 ARES A5 R AAsic

Who is singing?(&2t =28 B2=717)

Sz oldl Aol olu] S AEe JEHoE HAEYH

& Al ERA RO S|EE = UH drovert:

LA and drove toward Barstow . planned to get to

Las Vegas early enough in the evening to have a nice

dinnerandl 8o ’ [seeashow

32 11.7 8M “go’ol HEE SRL

SrE SA WS FH BENS st 271 o] Baskh 2] SREUGT Apgst

=
Tdof|A| oS3 Z2o] ot &af Berleial AEs) 2t

nlp_ga = pipeline('question—answering')

nlp_galcontext=sequence, question='Who sees a show?')
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e
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{‘answer" 'Nat King Cole,
'end": 277

'score’ 0.5587267250683112,
'start" 264}

ojzle = EZE Al A0lA Nat King Cole

g} 2E NLP 2o 284 Fa7} 2haysic}

) Jo2} MariaZ}

22 AL ZAEIH EPrne &

Ut o e T2AE Bejs A7)

T HIOIE7E YstkA| BI7 | A2 R, g
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4% 2% g d(coreference resolution)> E@o] 2HJRE AJA A 0 FEE AJHeH= ] =80]

= 2 9ck AllenNLPZ 445l 217} Su)Sch

The traffic began to slow down on Ploneer Boulevard in n Los Angeles , making it difficult

to get out of n the ct§vi However , WBGO was playing some cool jazz, and the weather

was cool , making It rather pleasant to be making it out of n the cityjon this Friday

" 1
afternoon . Nat King Cole was singing as njp agd Ma_::igl slowly made _their] way out
— —
of LA| and drove toward Barstow . n_“_l'_l_le_y! planned to get to Las Vegas early enough

in the evening to have a nice dinner and go see a show .

2 11.8 AHAS] 45 Fx sl
NT Hm NAS F7Iotel TEIYLS A% AN 5 Uk

Set0={'Los Angeles’ 'the city' 'LA‘}

Setl=[Jo and Maria, their, they}

37 EF allennlp 22 MBlA7E & EQUCE i) https ‘corener-demoaiola—labcom®l Coreference Resolution &2& &ESHAL
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2 27K 5 Aok ol A9E ARtel Y5 ABeolusk WE-T Aele) 452 2A 4

A ot AE-EY 2do] AR sk ZRA|A o $e BEY St NLP 2H0e Z3A

EE oyl oA ALgel 29| DistlBERT ¥ ELECTRAS}H 72 M2 A2 ARgs}o] AbH
St F ARSAPE Yite ES SRS @ 2= Adu F 7R F2 Hale BE A
UE-HE AUS Y5 TR Ml FUBICL 0l2fE! HES RS SHOR AZsPILL EMAR
OIS &AL, HARZICZ ARZXI0H Ol0|CI0E MSE 4= QUCH,
E NLP gs H3oi EMARN DHZ AFH SiEA7] 22-EHY deg Y58 + ot

=
TR 4E7IE ME8IH FIIR &ttt

11.5.1 RoBERTa 2E2= 6{|l0|AEH &THHD|

Fol e e Fu|22 Ve s HE-EH LdYFcIt Foil Z2AEC] a7 ALl gh=R]

HE 7|7} e,

=l

o] MldollA= oA ThFt Bellal HiRlE ALR-Slo] AT B0 R AE-EHE A B}
Haystack_QA_Pipeline ipynbs <t

A A AL sjo]Ael e A¥sts o] Badt B2 A3l

# sllo|AEtS ML

lpip install farm-haystack==060

# 3 SEHEE s E A9 urlliblt EXIE MRSt

preinstalled versions on Colab

lpip install urllib3==1254

lpip install torch==1.60+cul0l—f https//downloadpytorchorg/whl/torch_
stablehtml

o] lLEE 2 RoBERT2 2E-& AM23lc}
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# 22 = §1Z2H0|A §|29| oa THE E2{2LC} (https://huggingface co/models)
from haystackreader.farm import FARMReader
reader = FARMReader(model name or path="deepset/roberta-base—squad2" use_

gpu=True, no ans_boost=0, return no answer=False)

ro,
W
ol
filo
fatad
i

4% RoBERTa 2% RSHE| AMM 81&517|2 E0}714] RoBERTa Zdlo] tfsh Qukd

% ik

ek

E20] Vo] oAt o¥ Aelol4 A5 ABE o] e BUe 9L 4 Uk

text = "The traffic began to slow down on Pioneer Boulevard in-/ have a nice

dinner and go see a show”

2 o) Alde) Ajel vlmsted ofd =iy BYUS TR BT 5

e
flo
nfl

11.5.2 GPT-3 2TICE Q&A &t HEJ|

o[l MMM BH, Tl 24, Aol L2 22197, Holesl AL§-S TSHe thal OpenAl
Aol Azstel ke B Qlejulo| AT AbgIch

A

o
o

GPT-3 1R8] 224l m% Qejolat hAd BEDe TEIZE)R 28 $2 WA
Lide s

E = Answer question from this text(Ch-& &0l S¥ste})

T = The traffic began to slow down on Pioneer Boulevard in(2}) have a nice dinner and go see

a show (EAHIOZ Holpr] ofel BEE ZANMEAY Tolorje] B2 FeHRA AL o
3 8 2 2 Agelgitt)

thee AE-gh Fale] aaolct,

flo
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© Who is going to Las Vegas? Jo and Marial=7} BIAHPIAZ 710 QU=21? ZR(Jo)2t Ot2|0t
(Maria))

+ Who was singing? Nat King Cole(7t '=elisti QUJA=717 H & Z(Nat King Cole))

* What kind of music was playing?: Jazz(0{! ZFS| SU0| M1 UR=7F7: =)

- What was the plan for the evening?: to have a nice dinner and go see a show(Xd A&2

F0IR=717: SHIE KMEE Hn AE B 7ICh)

o3k 9O% GPT-3 Q1710] 9= API glo]= e}y QlEjso] 8 53] tifst 3§ NLP &)
& gelos AYY 4 rt

GPT-30] 7|t AB—ehie wAshn] Bl A5 242 W5 4 9tk A NLPZH 2
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m
dl
m,
>
rir
(o]
™,
bl
o
ru
o
k)
re
jio
i
>,
M,
J°¢
i

F12 S ZOIZ AR SHE Th ATEE Ak Fr}

G EUAERE AL8T Aol-Tule Fa% SN Amuglch o4 AwE W aok
ua,
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deloldl

ol ollH St WP Aol YeHF YA Yk NS VAT SAAEY| BUL
TESHE e B 2ol Aelx] etk ST A2 SAstelY @ Al B 2 To| 2 4
9IeH

HA s|7go]A mlo|zaijle] 7|8 EdlAE| B 71x] Zhdst AR didt gL ¥t 7|E
EWATH DistilBERTE st AE2of 2 2 ofdylich sir|qt Aggo)s AlgrlEL 22t =2

o AZ S drh ERLIOPT st ARE E4E 44T & Ak

A §-8% 2928 3] 9ol NERS AH83ich NER®] $908 RS 502 44shs 7]
WAL o B 2kglo] P asch

ELECTRA ®E-& AMES)] HYAT 7| d98 dx] 23t EfA2n 248 shof whe
gAhAE EQQEz| ofy AE APA471E AATA = n7igch

AE B47100 SRLE 7181l RS e|2EQ} £3F NERE $718te] 2 714] ojn] 9l 2L
At E3F o)A ZaldYAE £Uste] RoBERTaE AR FHL A2|sts whyg magict

opA2to 2 APT 9lo] OpenAl 22§ thakd QElslol oA & GPT-3 WX AHgsle] oA
Aays) mgieh BeHeS Al BREY] A5t B3N] BY AT Stk

=1

AT Fo B2 o 7P Z2L PEHAT EAA LN 54 4YOE S14T Edszviur) 8
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01 oH Edazn el off A% G 4+ Aot &/ AH
02. FE-EH2 o ol @77} Zasta] gt &/ A
03. NERZ 27| %= &2 32 o 583 AEE AFE 4 AUk & 3
O4. SRLZ ZAZ2 A44% o Za gl &/ A=
05. A& A7|= AE2 st E58 ol &/ A
06. AZ—gHol= 458 Z2AE Hel7t Yasie) &/ A
O7. ELECTRA 292 GPT-29} 5%t ob7|e]4E 71X Qlch A/ HA
08. ELECTRA 22 BERTS FU% ol7|HIAE 7IAX QARE ehdzl= shgict &/ A
09. NERS A5 ¢14j5le] I-LOCE zhil& xAst 4= Qich &/ Hx
10. NERZ AFHE ¢l4Jsto] I-PERE ePdS 2|AT 4= qlch [ Hxl

==

| 2D Es
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1]
%
orr

4 https://allennlp.org/

TA0| 53] B XIR.: https://demo.allennlp.org/ reading-comprehension

2
]
re
OH

x|

or
re

- Kevin Clark, Minh-Thang Luong, Quoc V. Le, Christopher D. Manning, 2020, ELECTRA: Pretraining
Text Encoders as Discriminators Rather Than Generators: https://arxiv.org/ abs/2003.10555

- {HH|0]A mho|Z2}21: hitpsi//huggingface.co/transformers/main_classes/pipelines.html

- 5l|0|AEHO| 2UFE KB4 httpsi/github.com/deepset-ai/haystack/

115 lolE{7E 2EkA B17: AER|, BR HH 267






SST(Stanford Sentiment Treebank)
2 BMOZ M BHE (IS5

GPT-3E AIEsH 24 BA

AXE A ACHO| 2Hst 5 JEX) 2424
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#d 2M(sentiment analysis)2 &&4de] J2l(principle of composi-
tionality) “S MECH 2E0| ULZ 01T 4 218 o 2 HAE ol
£ QIep? ZH BM0| NLP EMA RN D2 7Hs871? 0] ZoMe =

7| EMARE RES Al 2 242 Alesl =2t

QA MChiTt Zo| BES 23| FRE oA TR o 23S B

=& EHARMY} OfslictH 2HY Px2t =

e
1

]
o

t
AL ofE RAE ABIIE S8 S5 S okl Yo SESIX| Y=ths A

™o Hr

=e s
YA 2 Zolct EMARN DR ARD 22 THo| Tk ZEe A ¢l

DistilBERT, RoBERTa—large, BERT-base, MiniLM—1.12-H384—uncased,
J2{1 BERT 7|8t Ct=0| 22BERT-base multilingual model}2 Alsls}
A2 MAUCEL 33t 0lF & Y= o B2 850 Lesithe 28 27

=
—
2 Zolck

O] 2FgolM 2 24 ZoE AMSsl 12 2Al(customer relationships)S

Jhioks YRS ATHED HAO|E| TEE 4 U= HT E O 7 QIEm|

DXIO=, 24 HAS 95 OpenAl] GPT-32] 22101 QIE{HO|AS AR

& Z0ICt Al ZHEOILE APIZE F6] HRSHK| 2ot

oY 248 Y5 SST
21 AEAL] B S(compositionality) H2|

AllenNLP(RoBERTa}E AHESH 24 24

S5 23S M| SBATO| ML B A

38 % NLP SH0| S8 230 7Y B8N 012 SIS DAIS HEs) AlRAsc] ooig
OBtBlos Bt #E o)



MiniLM—L12—H384—uncased A&5}7|
RoBERTa-large—mnli AHEZ|
BERT 7/t CI=20H 2& Z=Al617|

GPT-32 AIgS 2 541

SSTE AWEE= Aoz 0| EE ARl ZAL



| SST(Stanford Sentiment Treebank)

o] AoAli= WA EMlAZol7l 74 BA0A 5 diolEMl SSTE A EY. 2|3 AllenNLP
& A}4-5) RoBERTa-large EANAEHE A8hg Aok,

201341 £&*(Socher et al ) 71 F-&fl gt Jn| 24 dho] FIHE AR T2 0 AL 4
431 P44l YelE Hogicth $4d4d9] Yl NLP Zdo] 53¢t 2749 4 I8 olg 2
et 1AL AEs] AAAL] oulE o|Ffislor i AL owgich

filo

Fd/del Azl wetslz| 93 SSTellA &S 7HAek A

o] MM} el S0 T AR AM ) Aele A Alse) REX, 8-S AT ATE 2

A% 2F88E 4= 9= 74 E2] W3 (hetps//nlp.stanford edu/sentiment/treebank html) 2 ©]&-5H4},

Qe W4 =2 TR EAE Aolck ofmlAE Fysha 74
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o] ool = Jacques Derrida, a pioneer in deconstruction theories in linguistics(AF=L df|2|c}
(Jacques Derrida), $1018}9] ajA|F=2] o] 9] M-thet= £3S Tt I 62 Sk 24
T B 2] Uehde,

Whether or not you're enlightened by any of Derrida’s lectures on the other and the self, Derrida
is an undeniably fascinating and playful fellow,(ZFot2} eF4lel] gl glejch(Derrida)2] 7o 2 7)

g2 EUE oM, diEtil v Z Aol n 3% F2Ye AT 4 glth)

2= WE FTHo M2 Fg4dT =2 B4l dish d+3

g Sof A Pt MBS TAFHE =2 BAS RtTHs AL e ofsfattts RS 2y
s,
. Whether, or. 12/ noto|2t= E10{2t Whether 728 T25Hs HES shiists we
I 2 andE Ze 2RO T R HEEE o 222 0l W
Wy P2 Ao ¥, A G440 Y88 Yl Bt ez A
=S M 2 4 olek A WA A4S B0 Whether A THE ofch
29 9F NLPOIM MOHE(segment), 229 2EEQI FXE LIEHHCE T, 7 72 St 22 &2 2 Msl= 248 7teizict

27 D2 g AXEl olEskl 373
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Derrida ‘s the other

T8 12.7 "Whether” MOHE

20| = sje] g HRo = sk UHHL) S WA i Hes),

fellow

undeniably

fascinating and
Derrida ‘s

T3 12,5 29 o2l JaHE
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- 2 A2 BRI 2 TR B TS AlS Ao THastE 4 gl

EMAR 2 EE 0f- NLP 2HOIE TS RHO| 74 247} 2| A 0fFA s
| Oletiol?| 2l Bralol BRlE Si&E 4 Qlofof Bict

¢« EfADN A2 SX5HEE0| 0|2 RI0|E siAfSE | fish HIE! B7HS TEE 4 0o} it

o|#] o] o]2& RoBERTa—large BE-S AF23] A&sl 23},

12.1.1 ROBERTa-largeE Al28H 2HM 24

o] Aol A= AllenNLP 2428 A3 RoBERTa-large EHATHE A} o]t} 20194 2]
*(Liu et al )= 71& BERT BE& #4% dat, AT ohgai4] ohgiths AR wagic) 2
g shE AlREE Az 29 T9] EEke o2 ofllleh olE2 BERT Z99) AR &4-2 7As)

RoBERTa(Robustly Optimized BERT Pretraining Approach)2 7§t}
“1¥, SentimentAnalysis.ipynbel4] RoBERTa—large 223 4348 H2}

A HA g 33 allennlp—modelsE AX|5}AL
lpip install allennlp==100 allennlp—models==100

O|A| Jacque Derrida AZ-S A58 HA},

w.

lecho '{"sentence™ "Whether or not you're enlightened by any of Derrida's
lectures on the other and the self, Derrida is an undeniably fascinating
and playful fellow"}' | W

allennlp predict https)//storagegoogleapiscom/allennlp—public-models/sst—

roberta—-large—20200608targz —

HA 2470 F3} 167 ofRlA S|=Z 712 RoBERTa—large 229] o} |87} Zejmict

2% M AHE AxE oEsl) 375



"architectures" [
"RobertaForMaskedLi"
1
“attention_probs dropout_prob" 01,
"bos token id™ O,
"eos token_id" 2,

weon

"hidden_act™ "gelu",

"hidden dropout_prob" 01,
“"hidden_size" 1024,
"initializer range" 002,
"intermediate size™ 4096,
"layer norm eps" le—05,
"max_position embeddings": 514,

"model tvpe" "roberta”.
"num attention _heads" 16,
"num_hidden lavers" 24,
"pad_token id"™ 1,

"type vocab size™ 1,

"vocab_size" 50265

= shc} 3%, BERT 29 0l SH671] BERT 24 A4sl7| Al4do] 4 43 BERT o}7|€42
Awin 2 shellelE S s 2eE 4 Ak

4 B4 Aa= 03 14}e] g dath 09l 7 & A, 19 7S o e 1R

2ig)

=

iy

23 (logits) ¥} B (probs)2 E3g 74 B4 Aupbe

prediction: {"logits": [3646597385406494, —2,9539334774017334), "probs"
[0.9986421465873718, 0.001357800210826099]

SRS =X UTEE AL Tefd AEE uolct Zois EatE 4 U

E, AR B2 DO HE o3 ahilo]
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"token_ids" [0, 5994, 50, 45, 47. 769, 38853, 30, 143, 9, 6113, 10505, 281, 25798, 15, 5, 97, 8, 5,
1403, 2156, 211, 14385, 4347 16, 41, 35559, 12509, 8, 23317 2598, 479 2] "label™ "1"

zdo] 2|&3 0 2 AHo|EE7] wfEel Al#F B2 IDE ¥ 12,233 o& 4 ok
A3 EF A E &5t
"tokens" ["(s)" "Wu0l20Whether" "Wu0l120or” "Wu0l20not" "Wu0l20you""w
u0120re", "Wull20enlightened” "Wu0120by" "Wu01l20any™ "Wu01l200f"
"PWu0l20Dexr", "rid" "as", "Wu0l20lectures” "Wu0l20on" "Wu0l20the"
"Wull20other", "Wu0l20and”, "Wu0120the", "Wu0120self" "Wu0120" "Wu0120D"

"err" "ida", "Wu0120is" "Wu0l20an" "Wu0l20undeniably", "Wu0120fascinating”,
"Wu0120and" "Wu0l20playful” "#wWu0l20fellow", "Wu0120" "{/s)"]}

% 7h) AHES Ul A1 8 RoBERTa 29 13 Ags) mt A= Ft

o EfL x| 2Rl S LSS 2] AR T4 YEE ofFA dE3He3] dohea)
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o MM 7o)~ EdllA ] REE 74

3} YHEIEAE Balvict

— =2 71

WA 3]7o]2 DistilBERT 22 AHg-3) H2)

12.2.1 DistilBERTE AI28t 2HA 2

DistilBERTZ 734 24 AP E 435t d=t= 14

SentimentAnalysis.ipynbS o] EFAZHE HA5l0 TQ3 S &

lpip install —g transformers

from transformers import pipeline

APEAE drol REl-S A3lEl= classify 45 JLsHAL

def classifylsequenceM)

#DistilBertForSequenceClassification(7}2 2H)

nlp cls = pipeline('sentiment—analysis’)

if M==1:
print(nlp_clsmodelconfig)

return nlp_cls(sequence)

ol M=12 Hgsld A AE 52 DistilBERTS] 4

278 EMAZNE AESEIS KRN R2|
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DistilBertConfig {

"activation™ "gelu",

"architectures": [
"DistilBertForSequenceClassification”

1

"attention_dropout™ 01,

"dim™ 768,

"dropout™ 0.1,

"finetuning task"™ "sst—2"
"hidden dim": 3072,
"id2label": {

"0": "NEGATIVE",

"1": "POSITIVE"
e
“initializer _range": 0.02,
"label2id™: {

"NEGATIVE": 0,

"POSITIVE": 1
b
"max _ position _ embeddings": 512,
"model _ type": "distilbert",

n _heads": 12,
"n _layers": 6,

“output _ past": true,

"pad _ token _ id": 0,

"ga _ dropout": 0.1,

"seq _classif _dropout": 0.2,
"sinusoidal _ pos _ embds": false,

tie _ weights _": true,

“vocab _ size": 30522

S /7t 6, = A7t 12010 AR sfetelE F ERE o|ENIe R HoYE & S Ytk

oA classify 3ol Bl A|EA B8-S ThEH AL

7% 02 ZEE 2K ofEst7l 379



e

seg=3
if segq==l:

sequence="The battery on my Model9X phone doesn't last more than 6 hours
and I'munhappy about that# L Model9X $HEE HiEZl= 6A|ZHE HE(X| 28iC) S0FEARCE
if seq==2

sequence="The battery on my Model9X phone doesn't last more than 6 hours
and I'm unhappy about that. I was really madl I bought a MoellOx and things
seem to be better. I'm super satisfied now"# L Model9x SH=E HHE|Z|= 6A[ZH= HE|X]
25} BOEAZCE I 517t GOl MoellOxs LM 2 ZiCh ofHol= R SHESHD QICh
if seg==3

sequence="The customer was very unhappy" #1Z§0] HZ ECr=ZICE
if seg==

sequence="The customer was very satisfied"#17H0| FI DEESICE
print(sequence)
M=0 #2280 M E3=1 7|23=0
CS=classify(sequenceM)

print(cs)

shohu ATAE /1A B ot

seq=30.2 A WA AlgL0] AuE HAL st B At

i
ne
rlr
i)

[{'label" 'NEGATIVE' 'score' 0.9997098445892334})

o| Aol 17 FFE

P
o[.

he S8 golshe del £8o) B W0kl 98 4 Aok

. Ol)% ZaHE 12 B clolEl0|A0) KfBiC

- 0| S 7RI B, ) SO MHIALL MEON theh ERHS MY IR S4B Mk 2012 I AP |
242 o Li2 RHSOIE AIBIAS 27| o) ZHRAZ $2 4 U

B0l DSH HAXZL Al Yilet= AIE R MB|IAE HXIBICEL HIS0|L Mu|AL] HEtE HA

[
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12.2.2 SIZHI0IA ZEE A28 2E 24

o]

9 Ao s Bl7eo)|~0) EdAEy BY 225 AuNy E 7K YEE 23S Tkt =

2AES AW o ole] BYL HAES 44 A DL AL§HE Ze) Ft

hu

3 7ujo] 2 S Als)ak 3'\10]E]',(httpsZ//huggingface,co/m()dels)

5 H o] Lol AFsls EANM 27t ARSRE z Zdlef digt A B 4 Uck(betps//

huggingface co/transformers/)

ofg] Bdlg HAED Zlojt, 2dS FAY 5 dastEs NLP 2o @A nlA] 238k A

A Shgol WA += gk 2t A the-& Hust B

< DIMl 2Fe] 22 3%, BERT 22 OJM| =Hs17|E &=

- AFEl B%50] 29, 43, RoBERTa 28 XSHE| AR 8&sp|S &z

A s]Aeo| 2ol A FEl= K(https://huggingface.co/models)S AHHK T Tasks #ollA] Text

Classification2 Aehs}x}

=¥ ) https://huggingface.co/models

*@ Hugging Face Q. Search models, datasets, users.

Tasks

Ly Fill-Mask  Z2  Question Answering

™  Summarization £ Table Question Answering
Text Classification @  Text Generation

& Text2TextGeneration &% Token Classification

%, Translation Zero-Shot Classification

22 SentenceSimilarity  +13

17 12.4 HAE 28 0 Musp)|

=02 AEE TR siEstr) 381



SIAE 2RE A Sat EBATH W 22

Models 2,640 # Search Models 14 Sort: Most Downloads

@ cardiffnlp/twitter-roberta-base-sentiment
«, Text Classification « Updated May 20,2021 - L 10.8M - < 18

distilbert-base-uncased-finetuned-sst-2-english |
: Text Classification - Updated Feb 9,2021 « + 3.1M + © 28

f bhadresh-savani/distilbert-base-uncased-emotion
«; Text Classification - Updated Sep 15,2021 + L 1.1M - © 15 !

D2 125 HAE E22 A SiaE 512H0A DUE

|

CIHREE 7} 71 E2(Most downloads) Z17E] LeRdc) o)A 2aielofA] HAES 4= gl=
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Though the customer seemed unhappy, she was, in fact satisfied but thinking of something else
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4 Hosted inference API @
24 Text Classification Examples v

Mask token: [MASK]

Though the customer seemed unhappy, she was, in
fact satisfied but thinking of something else at the
time, which gave a false impression.”

Compute

Computation time on cpu: 0.0552 5

NEGATIVE 0.932

0.068

PUSITIVE

aE 2.0 BUE BY 2R MY 2y Hut
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12.2.2.2 MiniLM-L12-H384-uncased

Microsoft/MiniLM—L12—~H384—uncased 2E-2 c}2 BERT 7|4} Rt oi2 7] opxjat Ao
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4 Hosted inference APl W
4% Text Classification Examples v
Mask token: [MASK]

Though the customer seemed unhappy, she was, in
fact satisfied but thinking of something else at the
time, which gave a false impression.

™

Compute

Computaticn time on cpu: cached

LABEL_@ - 0.503
LABEL 1 943
S8 127 e BE A A 22|
27302 Lelof dl= BARIY, oF 0500 FA/F Aol 2YHolA] ¢S ATE HYFE AS
& = Qlok

12.2.2.3 RoBERTa-large-mnli

CIE &2 xt0] F2(Multi-Genre Natural Language Inference, MultiNLI) 2F(https://cims nyu,

edu/~sbowman/multinli/)> 40| 2ujst= BhE wpofdh i, BH7F 24 djdof] =2o] E 5

ol SISIA U WAL Aekn A2 BY EFO R AUAS Basio Hik

0=

Though the customer seemed unhappy{/s){/s) she was, in fact satisfied but thinking of

something else at the time, which gave a false impression
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4 Hosted inference API ©
3 Text Classification Examples v
Mask token: <mask>

Though the customer seemed unhappy</s></s>she
was, in fact satisfied but thinking of something else
at the time, which gave a false impression.
Compute

Comgputation time on cpu: 0.7453

CONTRADICTION 0.003
NEUTRAL = 0.996
ENTAILMENT 0.001

T2 12.8 7t 3 20| Blo| 8 oY 2
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4 Hosted inference APl ©
%3 Text Classification Examples v

Mask token: [MASK]

This model is super cool!

Compute

Computation time on cpu: 0.042 5

1 star 0.604
'2 stars £.983
; stars 6.017
:s_ta-;s 0.145
5 stars 0.831

22129 @Ol 28 BN 241 T
kol E “o] Bl Y gl 978 Z8l= E3("Ce modele est super bien!”)S HlAES] BA|

4 Hosted inference APl ®
4% Text Classification Examples v

Mask token: [MASK]

Ce modéle est super bien!

Compute

Computation time on cpu: cached

:l star R0
’2 stars 0.004
3—staxs o.es8
m 0.258

0.696

5 stars

O 1210 ZEA 2 Zd 24 g}

gl7ujo]2oflA] o] Elo] url hteps://huggingface.co/nlptown/bert—base—multilingual—uncased—

sentiment®|th
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from transformers import AutoTokenizer, AutoModelForSequenceClassification
tokenizer = AutoTokenizerfrom pretrained("nlptown/bert-base—
multilingualuncased—sentiment")

model = AutoModelForSequenceClassificationfrom pretrained("nlptown/

bertbasemultilingual-uncased—-sentiment")
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Tweet: I didn't find the movie exciting, but somehow I really enjoyed watching itl(sl7} A =y

9w AL olUz|gh o E EQicH)
Sentiment: Positive(&7%)

Tweet: I never ate spicy food like this before but find it super good!(C1FA] vl 412 #-Z0]2

ARt A F3dH)

Sentiment: Positive(&74)
nrEAge ZitE 48 £ Atk £ o oL ABAE Y=E AL

Tweet: It's difficult to find what we really enjoy in life because of all of the parameters we have
to take into account, (N E3]oF & H4Eo] YT 17| WiFof L&) QoA ZHe R Folsl= A

% 37] 47 )

Sentiment: Positive(34)
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Tweet: It's difficult to find what we really are in life because of all of the parameters we have to
take into account (TE3oF & Bi4=50| Y& wr] wiZe] &2 oo HAst 2] A4S 2]

47 @)

Sentiment: Negative(:*7)
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Though the customer seemed unhappy, she was, in fact, satisfied but thinking of something else

at the time, which gave a false impression,

r
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B2 ZAM|E] HUY, customer?t she?l S & S 9lsith ©] SojriEd I (she)7l AAIZE T
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Though the customer seemed unhappy, she was, in fact, satisfied but she was thinking of

something else at the time, which gave a false impression.
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Though the customer |seemed‘ |unhappy i
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Though the customer seemed unhappy. she was, in fact, satisfied but she was thinking

of something else at the time, which gave a false impression

Zt= offs| ook

i

f Though the customer seemed unhappy, she was, in fact, satisfied
but she was thinking of something else at the time, which gave a
L false impression

Compute }w

Computation time on cpu: 0.0552 s

NEGATIVE

POSITIVE

g 1216 A3l &4

+ B0 falseZt GICHH SEE0 Z5
A

0N falseE X5t 22 EEFE she wasS H2F5IXL,

Though the

customer seemed unhappy. she was, in fact,

0.979

0.021

something else at the time, which gave an impression
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4 Hosted inference API

=% Text Classification

satisfied but thinking of

Examples v

Mask token: [MASK] i
| Though the customer seemed unhappy, she was, in fact, satisfied !
' but thinking of something else at the time, which gave ah

impression l
L%

Compute
Cenputation ime on c>u: 003 5 |
NEGATIVE 0,500
POSITIVE 0993
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W3 false7} S)ATo] L A B4 melofs ke of7|atehis 2E Shelgick

GPT-37} o] 2gk 4= 9127? GP T30l A ;. gl A =35 2}

12.4.3 GPT-3E AIS8t 24 2A51|

OpenAl Playground(E&0]22-25)2] ESl E577](tweet classifier) oA E =48] &
Bzt A A= ZgE,

- 1B GPT-30]| 7Ichst=e A 204Z=7|,
Sentence: The customer was satisfied(2%h 3 1174S OEESHN)

Sentiment: Positive(Ztd: 23)

Sentence: The customer was not satisfied(E25: 1 1721 2at=35H0 )

Sentiment: Negative(Zt4: 2%)

Sentence: The service was (2% 1 MH|AE &)

Sentiment: Positive(Zid: 25)

Sentence: This is the link to the review(2%: L2 2 2|5 &321LC))

Sentiment: Neutral(@4: =2

- 20t Hete £3 g oA BE6FT),
1. “I loved the new Batman moviel (MZ L2 BHERM F3[7} 01 ZERU0)
2. ‘I hate it when my phone battery dies (BCHE BHER|7} BIMTI= Al LS 404)
3. "My day has been &"(LI2] SRE= a0
4. “This is the link to the article’CS2 7|At 2I3IL|CE)
5. “This new music video blew my mind (MZ2 F2H|C|2& LH 012 S AE EH)

Sentence sentiment ratings (2% 244 71
1: Positive(G%)
2: Negative(2H)
3: Positive(@&)
4: Neutral(82%)

5: Positive(E3)

-+ 3EA:
1. “l can't stand this product™(0] MIZ &Lt 4104)
2. “The service was bad! @ (AH|AZHZ20H @)

ME 2 stri(orz M Wl 2E0| 2t EF)
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3. "Though the customer seemed unhappy she was in fact satisfied but thinking of something

else at the time, which gave a false impression (0242 HY E0EAML| HHX|TL
A U= RIS M HA0)| CHE MZE2 510 QIOIM 2R E QIAS F]IC})
4, "The support team was Y9 (X2 EHE2 vv)

5. "Here is the link to the product” (M3 213&LCt)
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2: Positive(Z4)
3: Positive(@X)
4: Positive(E%)

5: NeutrallEg
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OpenAl Playground®|A View codeE Z=8[1 curl, Tol8, nodejs, json 5 18] lolHi|g
o] =5 & 4 ok golig HE ¥ Holi= = BA) SentimentAnalysis.ipynbe]] £
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response = openaiCompletioncreatel

engine="davinci”,

prompt="This is a Sentence sentiment classifier#nSentence: ¥'The customer
was satisfiedW"WnSentiment: PositiveWnt#f¥nSentence: W'The customer was not
satisfiedW"WnSentiment: NegativeWn#ft#WnSentence: W'The service was w W'Wn
Sentiment: PositiveWn###WnSentence W"'This is the link to the reviewW"#WnSen

timent: Neutralwni#f#WnSentence textWnWnwWnl, W"I loved the new Batman moviel

YWWn2 W"'I hate it when my phone battery diesW"w n3 WMy day has been & W"'#Wn4.

W'This is the link to the articleW"wn5 W'This new music video blew my mindW"
WnWnWnSentence sentiment ratings¥ nl: PositiveWwn2: NegativeWn3: PositiveWw
n4: NeutralWnb: PositiveWnWnWni###w nSentence textWnWnwWnl W"I can't stand
this productW"Wn2. W'The service was bad @ W"'Wn3. W'Though the customer
seemed unhappy she was in fact satisfied but thinking of something else at the
time, which gave a false impressionW"Wnd, W"'The support team was @@ e W"Wn5, "

Here is the link to the productW"WnWn¥nSentence sentiment ratingsWhn"
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temperature=03,

=60,

max_tockens

:1.

top_p

=0,

frequency_penalty

presence penalty=0,

("t

stop=

)

(response[“choices"][0])

r=

print(r["text")
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2: Negative(575)
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1: Negative(

)
4 Positive(@4)
5: Positive(@%)
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- Richard Socher, Alex Perelygin, Jean Wu, Jason Chuang, Christopher Manning, Andrew Ng, and
Christopher Potts, Recursive Deep Models for Semantic Compositionality over a Sentiment Treebank:
https://nlp.stanford.edu/~socherr/EMNLP2013_RNTN.pdf

- 5|2 Wo]AS| mo|ZatInt D ZE FA
https://huggingface.co/transformers/main_classes/pipelines.html
https://huggingface.co/models
https://huggingface.co/transformers/

+ Yinhan Liu, Dangi Chen, Omer Levy, Mike Lewis, Luke Zettlemoyer, and Veselin Stoyanov, 2019,
RoBERTa: A Robustly Optimized BERT Pretraining Approach: https://arxiv.org/ pdf/1907.11692.pdf

- W QAUBX|E FFA https//allennlp.org/
s

- R 21T

HPAO| Z5l3 2 X[ httpsi//demo.allennlp.org/ sentiment-analysis
- RoBERTa-large0l| 71045t At2F 2(Zhaofeng Wu): https://zhaofengwu.github.io/

- ABHTHE ZMd B3| hitps//nlp.stanford.edu/sentiment/treebank.html
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Climate change is bogus. It's a plot by the liberals to take the economy

down.

(712 Hah= 5IR(0|0r ARF2AS0| HAHIE FUEa|zE S20I0)

o7& M W& Yo Holrk, E5l0] of7|a7|A B Aol oA wlolH A4 Fh L
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lecho '{"sentence™"Climate change is bogus. It is a plot by the liberals to
take the economy down."}' | W
allennlp predict https)/storagegoogleapiscom/allennlp—public-models/sst—

roberta—large—20200608targz —

22 27 Eglo] RYHYL BeiFch FHH g 00]x, FAHR ghe A 10] 7k

M

i

"probs": [00008486526785418391, 0,999151349067688] i

s~ Tole] HEHQ YTAZOE As) £ Auks Uit o 5 ok
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o ZiCHSH 7127 Al2t3HSimple Gradient Visualization): o] Z 14]&

e = 714 AlZFEE Al
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<s> Climate Gchange @
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Visualizing the top 3 most important words.
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I am a Republican and think that climate change consciousness is a great

thingl
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lecho "{"sentence™ I am a Republican and think that climate change
consciousness is a great thing!"}' | W
allennlp predict https)//storagegoogleapiscom/allennlp—public—models’

sst-roberta-large—20200608targz —

H2 A= 37 lch

ﬂJ{N’

"probs" [0.9994876384735107, 0,0005123814917169511]
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J 3.2. Named Entity Recognition (NER) r

33. Semantic Role Labeling (SRL)
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olsk el A2 AHge et e BeE Tyt
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S ARIES SIS AXISHE 20| RHAISQ| FR0ID, £7) SRS 245k AX| Yok FEBICE
3SS 9IS AXBHs 20| 2L YUOTICH: FHS I} AR FHSICE
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Zojatn FHPIE O82 F71E 7IK|1 Chils Aol A6 ftle FE2 7t w222
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Afirst78: I have had rifles and guns for years and never had a problem I raised
my kids right so they have guns too and never hurt anything except rabbits,
(afirst78: L= O] 8 32 483 S8 7IX|2 AU A7} GASLICE L= U O10ISE SHi=A|
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3L EMARNZ It FA BAME| 415



Fake News.ipynbollA] ©]Z1-& 4Alafa) B4},

lecho '{"sentence"™ "I have had rifles and guns for years and never had

a problem I raised my kids right so they have guns toc and never hurt
anything except rabbits'} | W

allennlp predict https)/storagegoogleapiscom/allennlp—public—models/

sst—roberta—large—20200608targz —

prediction: {"logits™ [1.9383275508880615 —1.6191326379776), "probs"
[0,9722791510171509, 0.02772079035639763]

AllenNLPoj|A| ZiHE AlZfaele) ©hes 7187] AZishe oSkl st A4S Alggict

B 13.4 Y2 20| Hadt 7187 Al2tE

g A Afirst782] EQo] et 24 £4 ARR, 2F(dfles) 12| T(and), E7|(rabbi S 7=

et

NOTE R : 3

| I AY0ICH EE AIZIO| XIgol 2t HabE 4 Utk Ol EMAZY 20| X4AoR seeln YolE 57|
i GH2OICE, 221t O] EOIAS] ZHE S5 Hupt Ofd ZRAAC QUck

Z Al ofoltjole} 7)5& £7E ZlelH. Fake News FUNCTION_1Z o] Al4ofA Aojs}A|

g A WA apolot

Fake News FUNCTION 1: &% + 118]|1 + E7|(rifles + and + rabbits) S &=&8}1 37}
Hall 718380 AL o] dAlof A “AF(rifles) > P/ SHdangerous)” Zlo] obdS & 4= QUct

oAl NYS§999] F71E FAsHoF Trhs AalE EA9s Aok
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13.2.2.3 BJ| A & 2|H B

NYS9% I have heard gunshots all my life in my neighborhood,
have lost many friends, and am afraid to go out at night.

(NYS99: "Li= B 52 L SUolM 482 &4 S0, B2 V&S UL ol L2717t RM/)

iB

]
ujn
fjo

Fake News,ipynboll4] HA 248 Alaks) 22}

lecho '{"sentence™ "I have heard gunshots all my life in my neighborhood,
have lost many friends, and am afraid to go out at night"}' | ¥

allennlp predict https;/storagegoogleapiscom/allennlp—public—models/
sst—roberta-large—20200608targz —

prediction: {"logits" [-1.3564586639404297 0.5901418924331665],
"probs™ [0,12492450326681137, 08750754594802856)

AllenNLP 22}91& Ag3le] 7|9 =5 opizl MES H¥sia Regd 787 Az elA o

FES o]

e

el
=

<s> | Ghave Gheard Ggunshots 88l Gmy Glife Gin Gmy
Gneighborhood , Ghave Glost Gmany Gfriends , Gand Gam

Gto Ggo Gout Gat Gnight . </s>

OB 13.5 U 2R B2l 7187 At

o] Hde] 7| 20) M “afraid"2Hs 71927} EXQIT olA] T L afraid)’0] “E7)(guns)’e} Tl

melo] olaidh QX2 SAlshs ol BAH Gtk 2 @ 4 2k wheby Q179 wlgkA Al
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- Fake_News_FUNCTION_1: £& + 22|10 + E7|[rifles + and + rabbits)
Afirst782 OlOI= 022 SME 00| 411 US 20Tk 01245t F= & M2 RE2 o1t =1 off
P 235l HEIZ0| Jrt. Afirst782 tHZAIS Ofgls 2 H0| QI8 4= UM AIZ0i|M =886t
&0 7128 &711 ot

+ Fake_News_FUNCTION_2: 5218 + &7(afraid + the topic guns)
NYS99= Of0t= CHE=ALL =2 O|= ZAl| ZSX|Hof A0 QIS Z0ICL HEEL &8 =0

S LATC Sf0[C NYS992 SME F0llM Afirst782] Mg wAIZ HX| FHE 4= QCt
o] FEjellA g AT T2 AZAS ARl flok &2 2H S Y = g Aolth

O 42 FEE AFshe do] 7B i WARE Solis F4olth ofA] /XY d4le Hgs| Ba)

13.2.2.4 JHAIE 2A(NER)

!

o3l Qe ofe] 7HA] WO R EdsuolE ALgSI] SIS HANE TR TN BAshe
g ol el TPt PHES shte] WslelHz TasT U4 &
SR L e

oft
rot
oM,
2
2
op
b

oA ESIxt Flo|AE HAIRE E4s] BA wA|xe] A7t gihs A& & 4 RN, 2RO
I A A 2R A A s AR disiARt 248 e & Aol

HA] &]7)H|0] 28] transformersS 2|50k g},

lpip install —q transformers
from transformers import pipeline
from transformers import AutoTokenizer,

AutoModelForSequenceClassificationAutoModel

oAl v REE AT 4 U

nlp_token class = pipeline('ner’)
nlp_token class('I have had rifles and guns for years and never had a
problem I raisedmy kids right so they have guns tco and never hurt

anything except rabbits')

A18 EdAZDNZ AlEsHs XG0 22|
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nlp_token classmodelconfig
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e

wdlo] 97je] ehlat 1024709) WHE AHg3te] ofdlil 3 Al

fr
>
30
o

BertConfig { t

"num_labels™ 9

"architectures™ [ |
"BertForTokenClassification"

] |

"attention_probs dropout_prob' 0.1,

"directionality" "bidi" ‘

"hidden act" "gelu"

"hidden dropout_prob": 0.1,

"hidden size" 1024, ‘

"id2label™ {

"™ 0", ‘
"1™ "B-MISC". |
AT TSR [
"3" "B-PER",

"g": "I-PER", |
“5% "B—ORG",

"g": "I-ORG", |
"7" "B-LOC", |
Rg T Tog" '

92} BERT 24-layer ERI2To| wdg AL§3n Siek wof ob7|EXS Thask Ackel nlp_

token_class. modelS A13J3[E A}
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o|#] HlA|Alo] SRLZ Aldds] & 2fbaf|ch

13.2.2.5 SRL(2I0IHY ZH)

o]4| Fake News.ipynb Hd& =E& e &A= A 9912 Had Zolo). ¢F& Az

HEY Aol

WA, F7) 22 34 BHFE AlEE) 24t

13:2.2.:6 | T & A SRL

Fake News.ipynboll 4 Th2 A& A% AgPsiylct

lecho '("sentence™ "I have had rifles and guns for years and never had

a problem I raised my kids right so they have guns tco and never hurt
anything except rabbits'}' | w

allennlp predict https//storagegoogleapiscom/allennlp—public—models/
bert-base—srl-20200324targz —

o IS dE de 4 o, 2hllE RS BAshs o #-8F Aol

prediction: {"verbs" [{"verb" "had" "description" “"[ARGO: I] have [V:

had] [ARGL: rifles and guns] [ARGM-TMP: for years] and never had a problem

olA| SRL &4& zI3¥al) HAth ©A o] wjA|zle] dish SRL 24}& A&ttt 3 Az FAKR] “had”

420 EdARHZ AESHE XA M2



had2] :

i p sy .
I | have lhad l l rifles and guns { [for years ' and never had a problem . | raised my kids

right so they have guns too and never hurt anything except rabbits .

vad [Frames]:

_ have had rifles and guns for years and 'never had | |aproblem || raised my
=80 FAl0-2 8

kids right so they have guns too and never hurt anything except rabbits .

33 13.6 A "had"oll LB SRL

22
=
[

#H|Y2] T + rifles and guns®} guns + for year:= Artist780] $H7F 28 4AHH AL

5 A Z&]of| A= 1 + never + had + a problem THoi50] 7|5 LA ol= EA7t §19

AR 3712 Hojgr)

z

tho] raised Artist782] B 2 40) AEL HojZr}

raised2| :

I have had rifles and guns for years and never had a

problem . | l raised ’ I my kids

'right

so they have guns too and never hurt anything
except rabbits

THe ©olSol £7] axlof B4dste IS ABPch U ofolE + & AU o} A=

3E 717 Ho| gltHmy kids + .. have guns too and never hurt anything)
golet B wgo] gjulold ukt A3t hE 4 QAT e Sl

oi7lolA] 3 g2 AN TR BAT 3 Sh BelMe] 213 4 Ao,
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- Fake_news_FUNCTION_3: L} + A& & + = ZH| + rifles and guns + for years)

* Fake_news_FUNCTION_4: Lt2| OIO|E + AX[6l QU1 OFROH= 1S 7|7 =o| gict
(my kids + have and never hurts anything)

oA F7] 4| Hit) wAXE He 2AL

13.22.7 82| 7HISRL

A Fake News.ipynboll 4] #H|o] A5 wA|Z]E A& Zolot kERA AYE ¢Ad2 A 5t
L Aegs) Bz}

lecho '{"sentence™ "I have heard gunshots all my life in my neighborhcod,

have lost many friends, and am afraid to go out at night"}' | W

allennlp predict httpsi//storagegoogleapiscom/allennlp—public—models/
bert-base—sr1-20200324targz —

4 SASo] A5 ebaEl] ol

par

& Boi 4 ek

prediction: {"verbs" [{"verb" "heard" "description” "[ARGO: I] have

[V: heard] [ARG1: gunshots all my life in my neighborhood]"

o] AllenNLP(HanLP)Z ©)53} c}-2 SRL MMS Agis)] 2xf 24

o
i
< A Aoltt of WAIXS) T heard® B 421 WAL AT 4 AUk

heard2| :

Ira—El my life ] in my neighborhood | | have lost

many friends , and am afraid to go out at night.

12! 13.8 EAt heardoll CHSt SRL

422 EBAZMEZ AESHE RN &2



chea o] thAl i) B4 A Tol BAe] B8 4 S

* Fake_News_FUNCTION_5: ECt + &4 + M ZCHheard + gunshots + all my Life)

A} losto] gt 24 A= ofefe} Zdrt

loste [Frames:

B0 |

2t

neighborhood , have many friends

MEO]

am afraid to go out at night .

Aoltk

r.]o

| 1 have heard gunshots all my life in my

,and

2! 13.3 A lostoll LSt SRL

olg Mo olYs 2 o WA B4E WE S Uk

mln

- Fake_News_FUNCTION_6: @Ct + B2 + &I

Thge EdiA 2 mel2 wAjXE A giojct ARgALA] Fud £ Qs Al EE Agt

o] ¥t

13.2.2.8 X AHIE

22742 NLP ZHloflA] EslaZojS Asys)a golga 2

ehxo 2 Hola Yk

(lost + many + friends)

st A

2 R4 U o4 7142 BB

NOTE

Zak= HElE ot ZatE £ Qlok o 71K Blas MR CHE AIE DHE0ED, ofF MMt o

o e F2 Ofo[Clol= SZIT) 0fX) 0] 044 7Hx| E40f 2EE YRR

jis)
B
o
v
[}
i3l
1]
nl

- &7| AX| FH4: Fake_News_FUNCTION_1: E + 2&| + Sinever + problems + guns)

- &7| 7| 28 Fake_News_FUNCTION_2: ECt + F242 + &lheard + afraid + guns)

- £7| AX| #4: Fake_News_FUNCTION_3: L} + AZ1} &

+ &l + riffles and guns + years)

« B7| AX| EH: Fake_News_FUNCTION_4: Li2| 0l0I1E + &2 AX[EICH + OF20|AIS 5112 7|7

0| @CHmy kids + have guns + never hurt anything)

« &7| M| £ Fake_News FUNCTION 5: ECt + &322 +

+ &7 M| T4 Fake_News_FUNCTION_4: 24Ct+ 22 +

YAES AP FB WHS Lelsle] RS BE9) B4

13% EHARHZ 7imt FA

Z(heard + afraid + guns)
TP E(lost + many + friends)

=24
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13.2.2.9 £J| 4% &ty o|lAm FJ| 7H| £ed ofA
F7) &7 T FAE 059 F8 AN F& do] dojuar QAo iyt HE 7t HEsirhs
A% wojEn

7| £%] Z4: Fake_News_FUNCTION_1: =rH + 24| + Slnever + problems + guns)

Fake_News_FUNCTION_3: L} + &&0t & + (| + riffles and guns + years)

Op

x| &t

7 3
X| £Hd: Fake News FUNCTION_4: L}2| O[0|5 + &2 4X[BICt + OFR0A|E sHE 7IE

O

Ao

g

v }>

7
0| glcHmy kids + have guns + never hurt anything)

o

B

%7] A B 7L o|SgiEe] e duht g 283 Aol gxle) e Fut £

‘5]{‘}' AE -EI—O%""E}
- 57| A £ Fake_News_FUNCTION_2: 0t + 212 + &lheard + afraid + guns)
- &7| FH = Fake_News_FUNCTION_S: EC + &4 + TWMERHheard + gunshots +
all my life)
- &7| 7A| £ Fake_News_FUNCTION_6: St + 22 + EE(lost + many + friends)

A2 vl o)AS 7 AFRFEA ol A S deiFe dl 4 ' E B8 4 QU

& Eo°l, FUNCTIONI& oAt FER 33| Babd,

FUNCTION 1.
YEEE £8l6H "afraid guns lost many friends gunshots"2l= L

o] ZEA|2e BEL T} Pk
- HX, HIAXIE shiafslr| fleoll ExtAZDN DES ASSICE NLP EMA ZHE= AlM7|Q 22 FES
SIT} ZBREIE sidloh= A2 Alge| R0ICH

- O3 Oh2 238E NLP AEAI0IH sSHez FEE HMsIn o & HEE RFIT

Edazn] BRE AGAT} WAAE B o) ofsjsts o] B8 Fo SN ALRolA S 4
ol g #asAE g

2] wpAs] ol & Zoleh, £ A7t Wi WANE MY 4 Y2 4

Lo

2 A4 AT 2eHE S AR, THE AR JaEL 37] AXASC copg ) o)

A7} dthe A& BoiE 4 92 Aol

424 EdMATHR AEEH=s X0 &2



www.amnesty.org > arms-control ~ Traduire cette page

Gun violence - key facts | Amnesty International

When people are afraid of gun violence, this can also nave a negative impact on people's right
to ... How many people are injured by gunshots worldwide? ... We created March For Our Lives

because our friends who lost their lives would have ...

everytownresearch.org > impact-gun... ~ Traduire cette page

The Impact of Gun Violence on Children and Teens ...

29 mai 2019 - They are also harmed when a friend or family member is killed with a gun, when
... Gun homicides, non-fatal shootings, and exposure to gun violence stunt ... worried some or
a lot of the time that they might get killed or dle.35.

www.hsph.harvard.edu > magazine v Traduire cette page

Guns & Suicide | Harvard Public Health Magazine | Harvard ...

Gun owners and their families are much more likely to kill themselves than are ... Zachary may
have been afraid of losing his commercial driver’s license, a great ... In public health lingo,
these potentially lifesaving friends and colleagues are ... other natural allies such as hunting

groups, shooting clubs and gun rights groups.

www.pbs.org » extra > student-voices ~ Traduire cette page

How teens want to solve America's school shooting problem ...

14 févr. 2019 - I's not having students practice lock-downs out of fear that an attack like ... The
problem America has is that we give everyone a gun without any mental health testing. ... After
the Florida school shooting my friends and | were having a ... We can't have more Innocent

lives lost just because of one person's ...

02 13.10 &7} 2ol et 24 2ot

(o]

UhE QA ZEZ F7] Aol Agshe Ale Fenal s 2L

o
i

FUNCTION 2
FUNCTION 1, 3, 42| 7|2ESE2 &85l "never problem guns for yvears kids never hurt

anything"02t= IELZ 713 AME ST

T2 ML 37 &2l BAshs ARES S EoFAls it M A FuEAE o
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kidshealth.org > parents > gun-safety ~ Traduire cette page

Gun Safety - Kids Health

But every year, guns are used to Kill or injure thousands of Americans. ... Even if you have
talked to them many times about gun safety, they can't truly understand how ... Teens should
never be able to get to a gun and bullets without an adult being there. ... Is there a gun or
anything else dangerous he might get into?

www.healthychildren.org > Pages ~ Traduire cette page
Guns in the Home - HealthyChildren.org

12 juin 2020 - Did you know that roughly a third of U S homes with children have guns? ...
Parents can reduce the chances of children being injured, however, by ... about pets, allergies,
supervision and other safety issues before your child visits ... Remind your kids that if they
ever come across a gun, they must stay away ...
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X is a great American, is hospitalized with coronavirus, and has requested prayer, Would you
join me in praying for him today, as well as all those who ate suffering from COVID—197

X = g vi=dYysh 223 220 vlo|2] AR P syt a2 7= 833
&t COVID-192 15 ARFED 28 8l 370 718 FA2EU7A?)
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hospitalized2] :
X is a great American , is | hospitalized

A20f

mth coronavirus | | and has requested prayer .
S=Aloj-2lol

37 13.12 At “hospitalized™ol Chst SRL =85

AR = Shedlc, X + hospitalized + with coronavirus,

A} requestedi= HAIAZE BAH AgFE W Qcks Ag HojZEcoh
requested2] I
X is a great American, is hospitalized with

=20

coronavirus, and has | requested | | prayer |
Al=0] El

3 13.13 SA requestedoi] th3t SRL =85

2 Aol A i EBelA 71=E 8RR =R ohUd ZFxslr] $13 AdA)= ghalala] gt

g 71 F2 WS HTML HojAE AR ARSAHEA 93E B Holth, ¢lE &9, ARgA
oA SRL 2H9] A5 ARSHE o2 F 71A] ARl S8l=s a3% 4 gk

EZO ™ 50| 7|=8l Hete R3S WUS/R? OlLH HXE SHE S5 ESez 232 s
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chee A% £48 gl Eglolt)

These thugs are dishonoring the memory of X.
When the looting starts, actions must be taken.
(0| ZHEEES Xof thEt 7|HE CiFs|T AUsHCH

Q0| AR EXIS FsloF BiLICH

Y EQ0] 29 Y5 &3S olE 73811, SRL 4 A= £ &5 HolEth
dishonoring®| Z
IThesethugs \ are | dishonoring thememorv v)(
R
T2 13.14 BAL dishonoring0ll CHEF SRL =85
SRL 242 E3f “Z&ulithugs)"?} “71%(memory)” 183 “2F(looting) 0|2t TolE2 A2 F
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+ Daniel Kahneman, 2013, Thinking, Fast and Slow
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2 401 JHo] T2IOlEE 7HE EMAZDIS OlDE aAfet 4
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ot SA R BoICt walM B2 JWELAIS0| 0] =2k 45l

Im EQ
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HALZHS AESICEH SEE = 0 SIXIEE 20l SAERI et =

-4

=2 0| ZHIZ sliZsl | AEICE

4 JksE BE Al WHED YTEIES MYt X2 0] Mol WelS Hof
Lt Bl Alztol
—_ EI

ollAl 2UMOIEE H|

O HollM= M HAl BlJesse Viglel BertVizE HX[5I AESiCt
Jesse= EEE Azt QIEHOIAS 2HE0IA, BERT EHALM 0N 5

o S ERE 4~ UEE SUCL BertViz= BERT 280t 45 =8 &
o= U=E E MAIE QEmo|AS MFEH,

Cl222& LIT(Language Interpretability Tool)S AMSsiA EUAZH
9| =S AlZIStE Z0[Ch LITE PCALE UMAPE EE510 ESATIHO|
£ M2El5He =70(Ck PCARF UMAP ESH AMHEZC

=

i

2|1 LEA, EMH2] 2iEdictionary learning!S 484510 BERTS

Slfsh= EXARNC HEE AMZIEHE 20|k LIME(Local Interpretable
Model-agnostic Explanations)2| 7|52 AIS5tH EBMAZHIF OEH|
QIHE olslst=r] M2Hate 4= QI EMAZMIF HORE AREHA, 2

£0| HO{E HiR7, X[ 2 &7 |9)EH(ong-range dependency)S b
[}
2

A2 ORI 45 A2E Sof EMATNS SR AR 4 U 20l
=

Ao E71UX|RtE EHAZHE Ofsish=0] =5C| 2 20|k
0| FoilMi= Chs FHIES CHEC

BertVize| x|t 8
BertViz2 A5 =2 QIE{H0|A AH
Z2%probing) WAl# =-Z 28 non-probing) 2419| Xto]
=442 EM(Principal Component Analysis, PCA) H&2]7|
LIT2 EdA LN &5 A6
LIMEO]| char 274
HMUE| 222 ECiAT AJZIEsH|
O HHe Chelo] FErE)
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“ 1 BertVizEZ ESHAXMH AlZfstsld|

A4 B2 201980 FHAdEE =5 TA Multiscale Visualization of Attention in the Transformer
Model o4 SAAZole] BE4E QWU FAGl, oldl dAUZS shasl ol ofgithe 2
Attt o] =22 AlZ4E =79 BertViz] 488 24S BAFSI QUck

BertVizi= ofelA =9 S22 A|Z}3}sl71 ERATH malo] %S sj45icH

BeriViz= BERT® GPT-3% 8|4517] 98] A=, o9 Alo|4= BERT Ree] 52+ A
Zhsar Zolet,

OlA| BertVizS 2|s Allis|A}

14.1.1 BertViz &letisp|

oAl AR 8EtH ElA oY ofdld S=F AZEstT Als Zgd 4= ok zlEEe
Chapterl4 29| = BertViz.ipynb = ES-E Fojy 2}

A A DAZ, BertViz2} 2]& A (requirements)2 Ax|& Aot}

14.1.1.0 1EHH: BertVizE £XI5t1, 28 =427

L EROA BertVig, 37eo]x EfiAazEn, T 9] 7@ Q] oj24E Bejrt

lpip install bertViz
from bertViz import head view model view

from transformers import BertTokenizer, BertModel

3= AlZtEHhead view)?) 2E AlZtEHmodel view) Zheo|E2zje}lE Egitl o)4 BERT B &
AvtelxE EHE Aolch

143 BUA SULTH DY 8N 435



14.11.2 2EHH: 2RSS 2210 HEIM IEH7|

BertVizl= BERT, GPT-2, RoBERT 52| 98 X915t Bertviz2] 25jHolA o g gus
gFolgl 4= i}, (hteps://github.com/jessevig/BertViz)

o AlHefjA=, bert—base—uncased T} AFH EH5H E Lo X E ARESIT]

# 22 2821 ofd 7iKR27]

model version = 'bert-base-uncased’

do lower case = True

model = Bertlodel.from pretrainedmodel version, output attentions=True)
tokenizer = BertTokenizer.from pretrainedimodel version, do lower case=do_

lower case)

olF] & &E dHT Aolr. mHle] FAE A fdll o AEAE Al=s & 4 Aok

sentence b start= 5TA: Model viewol|A] AFR3}7] 9]8F WH4zoc)

sentence a = "A lot of people like animals so they adopt cats”

#EE2 AZH0| S22 E0kHM 12F0|E sict

sentence b = "A lot of people like animals so they adopt dogs”

H#U2 ARI0| S22 E0KHAM ZOIXIE 2ULSITE

inputs = tokenizerencode plus(sentence a, sentence b, return_
tensors='pt' add_special tokens=True)

token type ids = inputs['token_type ids']

input ids = inputs['input ids']

attention = model(input_ids, token type ids=token type ids)[-1] sentence b_
start = token type ids[0Jtolist()lindex{l) input_id list = input ids[0]tolist()
# OFHMY HHR|

tokens = tokenizerconvert_ids to tokens(input_id list)
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A& oA 53 ofdldd =8 AEisf 7o) EdlAEe)7) oA BAE FAsHER] AlZEls 2
At =8 = Aot BAHRE B ENAZ) oRA ZF FaeH=A] Ei= o BEli=r| &
Tt F AH B EfAZuO 25 A ARsiAu 3, wtetole, dlolels) gho] Hast o)
dgsh=d 83 AHooh
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o)A BertViz® Hu-S A)zHe}ate 82 otoly z)

14.1.1.5 SEHH: 2”& A2}st

t}h2 3t &5 BertVizofA] EdflAEr mdlg A]zkslel 4= o)k

model view(attention, tokens, sentence b start)
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Zo| BE ofdldl oA BHSSA She APE glom, ERlAmN9] o HEo| w3
Ae] F2o] ARFEY 4= 9k

o3t AL % BertVizis Su|21 WS T o]z} £-83 ExiAzo] a4l =ou}

oA AAER LIT =75 Aas) 2},

440 EVAZHZ AESHS KRI0 M2



LITS) A2k} Qlelolol 22 malo] 2 Mot o A1S 3w, Hl2et oA Awnw, AelsE
e} o}yl Hefxisa) Selstn Bl Kool RIE o o EAE 2E 4 otk

LIT= BertViz A ©hd] ol 3|=9] SH=E Hojas ol X)) gfiech tj4l, 2471 2y

3 olf2 HaED HEAS g wolir)

AlZtE}F B o 2 UMAP(Uniform Manifold Approximation and Projection)it PCA % sht8 4
SH5to] Rty PCA= 574 W a7|12 o B2 49

o, UMAPZ 74 ofe] vy Ze|AEE AlEssts grdolct mde] £88 A3 o, £
¥ B ofgA E4T AURI wha} ojulr} geEbiich R 7R E BE p3shy B wdo of
P HHE A ReAE Thedlch

F(linear projection)S =85}= Wy

o

rst
o

ol el Al PCAE Adeisto] LITE a8 zlo|vh PCAL] 2|8 7hehs] Ba3tu) A)2kshain)

14.2.1 PCA

225 37] s ARE Robd Y fofl Feohd, Rejdis F4E 5L 3208 ®HsE 371
o] Fr},

Z2|f 9A] FHiFtolw, a2lE 7] Q18] Fe] Fa 548 Ztof i #9)s PCAE 43
¢ Zos & 4 ok 54 828 $3 72 AJE (principal components)-& gllA]To) gk ulx]§7)
o},

NLPo= #2 7IdE HEE 4= Ut dl& 5o, AP Tojo) Ly Bojz|glk Ak thojr} mof
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LITolA Al720] PCA BHE EdAZNE Ak o =88 &0t
NLP PCA E®& 73] 9% 20 9 hest 2o

- B4k Ho|EMoIM Hole] 24 I} ople| B 5,
+ ZEA T2} Hlo|EA LHO| THE T Afo] A0l Chet 24t
- DR 07 WE: EE ALZoP| 26l SEA0f T YEknt 37|12 23 o~ QU0{0F it 0F

HIE= WElE, R4S 37|15 LIEHHAC

dlole =&: iKY} Ele &8 HWEle] & dI0jEe] #nt S5t £ HEE 22(X|2 Hjo Al
grFsk= Zo|t,

ol4] LITS da3el Ex}

14.2.2 LIT &&st|
LITE 22/elo 2 Al 2 F3(Google Colab) :mEEO2 AT 4 Qi) o} 3=0)A
T 25 2RI = o
- https//pair-codegithubio/lit/
EEdol thofgt NLP Z¢je] vrelgict
- https/pair-codegithubio/lit/tutorials/
ojH MAofi= LITE 22122 H¥lste 44 £771E 45 Holo,
- hitps /pair-codegithubio/lit/tuterials/sentiment/

‘Explore this demo yourself'E F2H LITY] 22l ejgo]~F E91e 4= qirt ok Zo]
A B To RUS A 23,

Model: sst2-tiny Dataset: sst_dev

O3 14.7 2R MEI5E|

AA2 EMAZMZ AIESHs X0 &2



o ok meE aAE 4 9ok 87450122 ‘hosted APTOIAE o]o} ]2t o] ¢

|o

=

[mﬂl

A E

"A'ﬂ‘g‘ﬁ]'-l_l‘;’.}“:}.(https ‘//huggingface co/sshleifer/tiny—distilbert—base —uncased—finetuned—
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sst“2“english)
LITe] 22}el vtio] ieol= Hol ufef NLP e 234 webd 4 oloh wulo] sy # 4
AHe) BHEE SUE Holck

PCA ZZHEE Melstar 2} YZo)A] o283 214 epils A1 28l= s 3o}

Projector PCA v
Label by label v

2 14.8 T2HEE|Q} 2l MEHF}|

olA] dlelg] Hio|EoA 24 (sentence) 2} £ 2¥(label)2 28] 2}

Data Table /"
A

{_] Only show selected Reset view | Select all_] Columns

indexQ, & id Q 2 sentence Q 2 label Q 2

the acting ,costumes , music,
cinematography and sound are all

s S astounding given the production 's 1
austere locales i

O 14.9 25 5|

SheHoR BAGHE YuHFolnE Ank 4 Ak webd 4 ok

sk BAE dlo]E 20 E HY7|(datapoint editor)oll = LRI T

el fwe

4% gaEA EdA T DY SiME| 443



Datapoint Editor '

sentence (Tex’rSegment}

“allows us to hope ‘that nolan
is poised to embark a major
career as a commercial yet
‘inventive filmmaker .

|

J% 14.10 Hi0[HZ2IE HE|

o] o®7] SRS o 257 WHPEA HAY 5= AUk
Aedal 2A4ke pCA ZRAEE 25 Aukel 7 TA|HTL)

]

Projector PCA ~ Embedding sst2-tiny:cls_emb+

Label by label v

T2 14.11 PCA Z2ME|Z 2] Z3h &0l

PCA LA 3 F SYshA doleEE W7ol st Bao] tehin, ofgd walos
ofe] Zutg vlwe 4 Sk
o|A|g LIT: A4 A4S &89 4 9l ofe] G712 71X gck
NOTE B SR
E
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| SR HeS BE s EWARN A1)

944z g 283 ERAEN A4S E ERHARY HE(facton) & 79 R g},

14.3.1 ERHAIH THE]

EdAzn e EYsE dolz FAT ouY dejolt @ FustEz] o2 "ol ooy
(polysemy) BA|E of7|sict, of|§ £, separater= FAIL £E FEAA £5 glon] Bejsic) L
s}, EoAct F vheket ojulE shd 4= Qlck

mf2oll 2021 S(Yun et al )& Ylld HES WHE o BosiE oS ALERC) vho] ouy wlE

= o] HE|Q] B Axsparse) A% FHOZ Lepd 4= Q) dlE £0, separate S dlo|EjAle] Fao]

upe} oh5at o] EEE = ik

separate=03 "keep apart” + 03 "distinct” + 0,1 “discriminate” + 0,1 “sever” + 0.1 “disperse” + 0.1

“scatter”

A BHEE 5lA4FH AEHE {3 Y8l (ThA] EehH, 002 715 & gt 3E-S vEA]| 7]
0

=
e 7HE deole #AIEH] gttt & oS 22 Fofult HRE vehliz] ookt
separate= 0.0 “putting together” + 0.0 “identical”
282 e Al 02t 2 UYL= St 3t S fAlske Aot

EdflAZ o] 2t Z& 2} hojo]] gt 24 Alef(hidden state)E 23|51, U £9] cholF o]
siete sin] HolZ] ofs T4/ ol EAEN HE|Q] FA MY ZFHsparse linear

superposition) 2 28 A=) 34 wlE]e} E 12| E(dictionary matrix) 2 FHE 4= Qlch

43 oy EdMARM Do) £2 SN Ciols 2 4 CIE HoiRie) P D2 22 kYo g EUSHContextualized) Ok & 4+
QUCE 2} T8 CrejdE 718 OhE Boje| 2ste Huldel JE ZEle R Lietd £ 21T, olrf 2} Hol2| RustE HHS EA LY

et SEL.

47 EHEA EMA R U M5 445



+ @phi)= SHMUH2] d=oict

© o= 28 740 Bl4 WEl|CE

ofy
L
100,
[
il
tle
&
m
2
ot
i
-3
i,
X
i
2,
fy)
oL
E
m1o
¥
¢
e
4
¥
i

X=@pa+e st.a>0

YA YA ¢:,c BB B ojriste] Edlsma] wez T4l

il

pi.cE Al 7K pEoR 78T 4 9

+ H2 $+F(Low-level): T0{2| 2[0|E F&3| 5104 CIRJ0] BHIE sliZsts ERfARD LE

P20 HHE 7O = ESHA T THE

= O

ol
D

E(Mid—evel): 2% T2l TiEiE D2f5l0] R
A

S

rr

EMA T T

njo

A
= B
- &2 $E(High—level): o F2 I0 24
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14.3.2 LIME 204

LIME(Local Interpretable Model-Agnostic Explanations)}x= ¢1& |2 AIE A9(explainable)
317] $igt wholc}, Bdof] S&Ql(model-agnostic) BHo|E 2 'HAu7] #dE 53 EHAZ
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LIMEZ Hlo|Ejile] BE HJHE F4lxls gkt di4l LIMES o|£9] EAS AlujEn] mdo)
I4H o Z 41218 ukskA(locally reliable) FAFSHCE

ms BE ol thef HAkshs tiAl, F& EAelA 9] diel 2Fshe Zlolch

o]f 542 NLPE thE ) &% Axzocy LIME©| thoje] Fu gaiste] 29 &2of] gt 7}

A Sle AEE AFsl] ol

YA 2de BE ENAT0) A\ZSEE Aol xF thas} Lol TRY 4 9k

x €{0,1}¢

ol BEL B4 WAzl FaHOE EASHEX EiE EABIK x| ZAsHE Aolth NLPoA,
THE gol2 ATHE 4 s B2 ojnjai)

LIMEXIA g= ERAZEY 5o vy RES ofujshy, G= g& ZEFBIT Sls ERAE Y
gtolrh,
geG
LIME®] ¢2|&2 off EfAZ Hdoz M489 4 glth,
o] AldelM 22l th2-& U Ut

- LIME2 HHE thae 2 5l CF2 HHE25E 2%(local context)S Ah=LC}
- & LIMESE E0{e| 2SS o o~ Q1 9f T2 Tt OH|2} O] THo{7| MEiZIQl=X| Aosh 4
o

ALY

LIMEY} Z:& A 7153t ATS AHEE 712 ERAZHO NLPE tff = o] o] Holg diojut
o}, LIME®| ofgt of @ ARE 2k 23 AHS Faskap

oAl LIMEL 2 ‘HAUZ 2{d& T8 EWHAIH AASFE oFA a8 = gler] Aurzld

AR A2k} QlEso] A Belsfi)

147 SEEbA =AM 2 sABI| 447



14.3.3 AlZtgt QIEHHI0IA

thee EdlAy AZHEHE 93 AIE 2R Hlo|x|e] F4o]t) https://transformervis github,io/

transformervis/

38 141248, AZE} QlEjEe|A2 £ S0 ERAZEN HEE 9 R EAT 4 Qloh

Visualization

In the following box, input a number ¢ indicating the transformer factor .
you want to visualize. Then click the button "REEEA" to visualize this

transformer factor at a particular layer. For a transformer factor ®. . and for
a layer-/, the visualization is done by listing the 200 word and context with
" the largest sparse coefficients a?) 's

«— Enter an integer from 0 to 531, indicating the

transformer factor you want to visualize.

T 14,1 ERARH SHE MEHSH |

=)
i)
]

Alztztsi |l

—>EIITITITTT-T]

a2 14,12 B0t AlZfst HEO| RlCt

A4S EMARUZ AXSH 0 Ha



A FgolA Sof w2 HdE|Q] BH=E B 4 AUk

4214 Hej

« music, and while the band mtially kept these releases separate, alice in

10 _
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8.
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Rl 7
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o °]
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o
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-

8 1414 2 &0 T2 WElS| SR=

2 FollAl separate®] 013 FYof FHE& &t

chains' self@-@
» and o. couesi were again regarded as separate as a result of further
work in texas,
« 1n july 2014, and changed to read"” a separate moh is presented to an
individual for each

= without giving 1t proper structure or establishing it as a separate
doctrine.

« those species, and 1s now considered to form a separate, monotypic
genus — homarinus.

*1p, each npc is typically played by a separate crew member.
«," abzug" 1s presented as a separate irack.

22 14.15 22 Z0|M #BIE! "separate’

W 141643, EAATOE o B2 ZM o g olaE ui

Zslst v @2 Heie] #8e AR & o) 4218 HE= separateE EHF
o
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* cigarette smoking; it was not even recognized as a distinct disease until
1761.

« the australian freshwater himantura were described as a separate
species, h. dalyensis, in 2008

= japan, judo and jujutsu were not considered separate disciplines at that
time.

« though during the episodes, the scenes took place in separate parts of
the episode.

= triaenops in 1947, retained both as separate species; in another review,
published i 1982

sycoperdon< unk>), but separate from I. pyriforme.

« although it is a separate award, its appearance 1s identical to 1ts british
sted upper atmosphere in which the gods dwell, as distinct from the

T2 14,16 52 Z0|M BHE EMATH TE|

poi)

cleret EdlA D] WEE A2slsle, ERAE0} S-S A Qojo st AAle SR

F2 oAIST Bl olgE e BY Aol £2 NS FHOE EAAIA Qlojg o)
L TS olsisl Bl EU ZuERE Bdo] A5 E St o[RS Az B, o] As ole

wo] ol AHgE EAER BHE HT0) 52 7HAY Sl s E BDE ohrt

[<]

ofuigt A 9eke, Belglo] WSk 9l o] Hobo] BAIL ix|m i
wde o]gslr] -‘?—]6}], o] Zr9] Z18|8 AZF4e| 2= Understanding GPT 2_models with_Ecco,
ipyib® ATRA, o] LENe R EdATop) £2E QHop] Mol THE Hestt PHe 8
o % 9tk

ojl AJofA, ERAZENZ} 2 S AAH THoje] ulE Hizte A Hout EAEn: 4
& W27l Aol FESS AU RESA BojRo] ERAZrE FEHeY, 7H 7H540l

=2 FRES A¥sy LEC o 42 Aol

H‘i

"The sun rises in the_

4 v ol ofF dolzt o2y ? ENAZME XY 7130 2 PAlshuA &34 Wt
GPT-2 BEE skydl: THolE Zgith

) 1 2 3 4 > 5
The sun rises in the sky

O 1417 2% 2Es|

AB0 EMAZOZ AESHE X0 #2)



SHAIRE T3 14.18%F GPT-27} IRIFH o}efst TholEo] it

Layer 5

i1 i - Ez r3 "'T == ir“ = 55 St 1
«. Sky | ] morning J middle | air | sun
15.89% 4.67% 4.15% 2.95% 2.79%
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o ol EURt AlZFH QUEHo]A 7|52 H SFMHEX|T TAFHo| SAZTH

OpenAl®] GPT-32] Zfoll= Zefelou} APIRZ ASE7| ufZo] MulAE AZEY0|(Software
as a Service, SaaS)Z A= e 7t A2E = gick d5tet AFE Aol vt 2
£ AL 7SS OF AA7} ol FEA AHIAS AT oleidt 2L B W FU e

=

sy Zelck

ghof GPT-39] 4 o] HIshAuy 71522 sagichal s 9216702] ofdld sl=©967] & x
9671 =5 A7 Qe A2 E4317)= H%] o

i

SR 2 of 3| iR Qlzke] Fel Zolc,
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rlr

25
A& Fol, FolollA ZF2ojz AT 1) coachhs Tojz Qls BAIE 4= e thel4(polysemy)
A4S B8] 22 Fololl M coachis TR AR Ei= HAE 9udhs Tojolc}, dRATh g
2 0] coachi= EHAIZIE ARHS o|gicy,

OpenAI®] GPT-3 &d|o|1et-2-E(https://platform openaicom/playground) 4] coachd ZF%H

22 elsi Bakdel AnE 2 4 ot

5
18
et

2 EA2 OpenAlojA] -2ul2 4 ¥

English: The coach broke down, and everybody complained(Z0: FX|HA)ZF {0
D7 S
French(ZZA0]): Le bus a eu un probléme et tout le monde s'est plaint,

coach”7} H&sHA HA(Le bus)= A=A, & F o] ¢ JoFSA|= HLEc)

Ane shEdolna, guiE Anp) Uols el 81 4 9l
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English! The coach was dissatisfied with the team and everybody
complained(F0i Fxl= Bl 2010| UT 257 SHMC)

French: Le bus était insatisfait du équipe et tout le monde s'est plaint(ZZHA
0 A& Eof 220| AU 257t ETIUCE)

ool GPT-37 AFRHE OJulShe coach® WA 2R Welich olrixz Zoke 8ol

F i) Bago] Bulg F7KICH B L do] et

English: The coach of the football team was dissatisfied and everybody
complained(80: E78 Ix= 2UEAMD D7 ST
French(ZZAX): Le coach de 1'équipe de football était insatisfait et tout le

monde s'est plaint.
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- =Al

01, BertVize= BERTY] vjx]at 24} HojZo} £/ 3l
02. BertViz BERT®] 7 Zof 2liz ofdlAl s)=5 Alzjsat 4 otk & / HA
03. BertVie2 E2 Zbe] WA Alziaket 4 qlk & / HA
O4. LITE BertVizA Y ofdlA g|= Ui o] u45-a Alzkalsic) Xt/ EI

05. Z2H(probing}& 2lo] YR 22 ¢lojg ol Fashn) R4S Yol & / X

06. NERL Z24] 1h]9] &¢jojct, &/ HA
O7. PCA2} UMAPL =-Z 2 (non—probing) 4|2 2ot &/ HA
08. LIME-2 &dof =3 & (agnostic)o|c}. &/ HA
09. EfiAZEH 3 Ad48 EF7F A7} 4sgc) &7 B
10. EMAZY] AJZEH= ATE AEts A2 &S AT &/ 13

+ BertViz: Jesse Vig, 2019, A Multiscale Visualization of Attention in the Transformer Model,2019,
https:/faclanthology.org/P19-3007.pdf

+ BertViz: https://github.com/jessevig/BertViz

© LIT, 2+ 24 530 Chst Y- https//pair-code.github.io/lit/tutorials/sentiment/

« LIT: https://pair-code.github.io/lit/

- EMUz| 2{dot ERA S AlZESE: Zeyu Yun, Yubei Chen, Brunc A Olshausen, Yann LeCun, 2021,
Transformer visualization via dictionary learning: contextualized embedding as a linear superposition

of transformer factors, https://arxiv.org/ abs/2103.15949

- M2 e{dat ERHA S A[ZESE hitpsi/transformervis.github. io/transformervis/
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O3 ohg 2l=o 229 [ SH(Locality Sensitivity Hashing) 2 bucket)
2 A3 sHchunking}E A= Zio|ch 221 CH2 DeBERTa 2Eo|M 27|
(disentanglement)2t 22214 Yokz Zi0[Ck =5 LRGN XIS 22/t
= ode AJBIC DM8s EMARM DUQI DeBERTaE Q17 7|1E MsS

Hotg =Lk

%

ORRIat Etl= VIT, CLIP DALL-EQ} 28 Z2i5t ZFE] HIX EMAZMNE Al
ms= 200[Ck CLIPZH DALL-EZ OpenAl GPT-30il =7t5tn 72 BERTF

20IM SHE S440| Ti24|01M 2- IF0i| Fo12 4 UCh

H&(task—agnostic)o|2t=

d= I
BEICL EVARHE= AIHAS SIGBICE O2(8 AlHAE Al A2

O[OIX| EBt 1O{Xf2 AIRAZ OI2OfZ! HIOIEOICE VT, CLIR DALL-E 2
Wz SE5H0] HIT BUS SNl £F02 Boigd 2 ol

O] Eo| BLH HE EMHAZHO| MAPE 420 e MAZ Fissl
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LSH(Locality Sensitivity Hashing)

AR B kel g

DeBERTa EgiAIH RE

Of&l £7|(Disentangled attention)

Ho #xl(Absolute positions)

CLIPE 0|88t ElAE—0|D|X| U|E EBHA IO

Eo|™Rl HAE-0[D|X| HIM ERAZN, DALL-E

(=)

I A= 2 dElA S Metehs WHEE MmEXY



D0 SERHI 21EHS1I
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2] BRZof kel MEukA7) QAT B AKX dAE BlAESHE 2 ofx) 28 o Algap

Slistehn AZhe S ik
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ahajut 5170 Aol A 2] Eoie} DeBERTa AlMo]A 472 Axd AL 8}
2 2502 CheR =R i) ujdle] Ay ol AE MxekA ShnE 73 I Sl
g AYY 4= 9ok B s|7ols BYS Lallo R HAET & ik

“A"glo] = B 4 Ik “9H3 o] Gl 2L The- oy 4 ik

C A MAIE T2 3 VMOIA| EBARMHE AA5I0] A SHAE DU USSP CiRacskn

“gAe) ol Ad B W F Al "eelere] BolE olich 7= ¥ E2 APIE g
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A 109 B HIAEE o234 fAsk A =S o)

[

7o)+ DeBERTa B thabst mRle) APIE TAG) Eot sj7jslo| ok ERlaze w

= Shgolal i ZE 4 9l AutoML AH|AE AlF3

i)

® OpenAl®] GPT-3 Q72 22i¢l Sejo] et oA AaEn] APIE A 53} OpenAl= tf
&Rt NLP 2HE A2jehs 2ds AlFei o] 2ale sk5o] WA gk GPT-39] 109 7 =}
ghole AR 4 Axle QVdHold, w2 delnlels 7H Efia o] mdo) ANt o 2 o 1o
AutE AT vpolZRALE ofA(Azure), T-F FRRSE AL AllenNLP E 7|} ZZ o

A Fu)2e AulAg AB s

o =& ¢of 22l REE BAE Sk Qlrt & o2 20219 FIol|A LS Bt A (Fedus
et al,)2] "Switch Transformers: Scaling to Trillion Parameter Models with Simple and Efficient
Sparsity(A913] EUAED]: hetsln BRHQ) SaA0 R A o) setulg BER Hge),)
Ut T2 8%, HE ¥ 2 EMoll EMAZHE HE35t0] 22A5t7|)H IS TS BEe] F7)
& =% o] =EolAe GPT-3 22 dhifi 22kl Bdle] dakg Figich

Ty Es EFAE AEste HEE daste AL Eklolth EHED RYlg 2AEh: o Bal

$ AIZRe Aee b § Z2AE 78S Mokl o meo] Htt
39 15200 EAE 2 Al 7 WHOE HEE A8 SARE 4

o 27 vjilolA APIS AT 4= It} OpenAl, 342 Cloud Al Tlo|Z2AIE of7] Al 3]7)H
o]& Fo| F& APIE AlFFTh cfEejAolde 24 tjile] & £ RN Fhes AulA
AR = gt

@ Amazon Web Services(AWS) = 72 ZLE9} 712 Z2l8C ZeiZo)a nES 3t )
Ml 27, HIAE 9 Aggh 4= 9t} o] F 27 vjilo ofjZ o] o] glu BE FHo| Zefer

of it
e 27 w4, dojelilE 7 B4l B oftAE APIE AHSE 5 Tt &, APIVF 3|, Wiy,
27 EE= 28 38 Ak ke Beld AlAglel] B3 4 glrh weba] Al ARL APIE £3)
A
2

e Aaga g0 dad 4 9o

2
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4 i | }

02 15,2 2ol gt M 86l

Hele A2 ofelie] Soldt F£3] ul2Esln, £48ka, H8-& Aulsky, Hit 9

2j5to] thorat B A 7)120)zt ERATZOIY] 2HE UP)E o Yol o|sjE4E o Yo MEe

oA QeAe ERl e FEE WY elLold the) 4ina,

AR EMAZDE ARt X$H0| X2|



20209 7|Et| Z(Kitaev et al )= oY} dj=2] BAE sjZsl7] 98] 22oE A5l 7|2 E
A ¥ Tdlo)] 271

g 2= WA LSH 7Y} A o2 ofdid 241 siadith

LSH= dle[elilell M 714 717he: o2& BAR. sjA] T4 dlole] 21 E (datapoint) g7t poll 7}

7199 hash(q) == hash(p)Z A4t} o] 3¢ Ho|g|ZIEE ElAZH 2 =9 7|(key)Th

LSH 3res M2 fARRE AAIE 71A2A 28 e w3l ¥ 239 LsH #zlst 22448
7IE LSH #zl(T3 1539] BI~B4)2 2 HE3it},

A wrle WEskE 9 AT 1539 Cl~CHR HUED, ooz ojdlie sd 33
o ol B9 FUs B2 el ke gk

Locality Sensitive Hashing (LSH) Of&ll#

4 LI I T T T T T T T T T T T T

¥

LsHeze  |B2 |B3 [B2 [B1 [B2 [B4 [B1 [B4 [B2 [B3 [B1 [B4 [B4 [B1 [B3 [B1 |

HYE L SH "

Wzl 2 wEsE |B1 |B1 [B1 |B1 B1 |Bz |B2 |B2 IBz B3 |B3 |B3 |B4 |B4 |B4 (B4
s AlEAE c1 et |e1 |c1 cz |cz Jcz ez [cs Cc3 [C3 [c3 [c4 [ca [ca |[ca

s 33 *
0 &9}

sigrst= =2 |B1 [B1 [B1 [B1 [B1 [B2 [B2 [B2 |B2 [B3 [B3 [B3 [B4 [B4 |4 B4
SEEHiol o1 o1 [e1 fe1 fe2 fe2 |c2 [c2 o3 [c3 [c3 [c3 [c4 [ca [ca [ca

e
=]

-t

2 15.3 LSH ofgld sl=

LSH Wzlsiel AAsl= B o] B2 A2lsts OL)olA ZF vzle] W8k Aejsle OLogl)2
SH4E 3A E4E
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E3 2|20 o S 2ol tidt HEE HAste didl 2 59 dFE AAste] b2y A=
et AR ARt oF 5 2He 38 H2hlo| e vlrelE snjdhe oAl 2w

OjAl BEE =AECZ AV FHol d, o] HiHEo 2 ShEH Y= E-E ARGRITE

g

saYE 28 APIS AFgeto] SallolA 2 e 1l UE £ oL 2
The student was impoverished and did not know what to do.(8H3-2 7Paial Fo1 S sfjof &4 &
#rt)

22l Qlejgjo]2 &30 ¢lo] 23=]o] Ik (hetps://huggingface co/google/reformer—crime—

and—punishment?text=The+student+was+impoverished+and+did+not+know+what+to+do)

~"E 22 AP/} U £43 W UeRdeh compute® Fai Q8 w2 ofde] Aupt &
A,

4 Hosted inference APl ©

(7 Text Generation

The student was impoverished and did not know what to do. Compute

Computation time on cpu: 0.6%48 s

The student was impoverished and did not know what to do. Nole fixed evident by
the salising of his evident. All the inquiewash, forthmees, were growned appearance,
Raskolnikov looked sat down, too, and attried boldly at him

O 15.4 2|R0e] SAEE FE2 AP

0,
Kl
o
o
ot
M
22
L
N
£
S|
=2
fe)
gl
ol
ol
filo
ne

A 18 4= Qlo) BJEME OpenAld] GPT-39} 28 424
o H|E(pbits) FEE 71 FHAFE = oA Ao 2 shE=E|Qlct 2jzEn] Amrl o] Q)
A

=2
FEolA| ot o U2 g douW o B2 o vlA| 2%e] Tasith
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S T RS shoF B Bk oN% AFE flol mjE TR 2 4 glolt sl

Pyl HlmAE A The A 2

1%

7] A|ZRIcE 7] o]&L8 XXX XYUTh A= XXxXXe| s

A v|asd GPT-391%l0] ¥ A=Ho] Sick F71}] F OpenAl?] o] 12t-ato) &3t
4= itk (https://openai.com/)

NOTE

CHE Edfiany oY 9l ti2Ee| geid 28at 0EPIXIZ OpenAl GPT-3&= EE2M YD2|ISE 7|He=2 iCh &
Th= 2EDKCH CHE 4 QUCh

ol= vhahu|E] $AY G 2Fete neZ A FE EdlA o] Byo] HAle] EdAxn T

ot7[BIA L} 4d5o] Fold 4 UFE HolErh

oo

FHBFE sl Fe9E Al SgiEo] Reolt W e Fehos SRFuck Y vl e 4
%

& WA SRAE 227 Aol LR REiQlS B olriet RAIS shEsor Atk

NOTE

SUATO| DYO| HBH SO QI AOIC CHE Hut LIZ £ ULk £5 22l BHBS KAEOR Qe

IR ﬁ Folo 2 HZslof Bich.

DeBERTa%] &= 0hE EA149] o 7|35 by WA}

154 NLPEIE] HE ESAT RUnX| AR5



1 i DeBERTa

Edamole] g3t E 02 A28 FR WAL B2 i) 28 2 Aok AR 2= =3 1)
52 Bejste] o4 TRHAR Hoh 98K GBS 2 otk Pengcheng He, Xiaodong Liu,
Jianfeng Gao, Weizhu Chend TFg =202 EdfAxnjo]| £7|5 2835t DeBERT2E A7)
Fict. DeBERTa: Decoding—enhanced BERT with Disentangled Attention: https://arxivorg/

abs/2006.03654

DeBERTzo] 7HE T 71| 34 ofo|tloj Tk} 2}

Im

PHA T DA ZEE HElfo SI%| HEIS BOIL0|, § HEIS JHENoS SIaEICE

- AP B Al CIRC0IM OAZE EZE OIET o 2o /IKIE ABSIC

rlr

=& AAl= As|Bo A Z=F AlF3Ih (https: /fgithub com/microsoft/DeBERTa)

DeBERTat= SuperGLUE =234 17t 7]& A& dol4loh

Rank Name

Model

1 ERNIE Team - Baldu
4 2 ZiuiWang

4= 3 DeBERTa Team - Microsoft

ERNIE 3.0
TS + Meena, Single Model (Meena Team - Google Brain)

DeBERTa / TuringNLRv4

T2 15.5 SuperGLUE «%9IE0M|M DeBERTa

Zerec Z9

SR NPT

ABG EMAZOZ AEGHE TS0 A7)

FollA cAlE deysf 2At,



15.3.1 Gl &sh|

&17H|o|£8] S=HeE EAF A dIAE st o2 a5 FY3ic)
https://huggingface.co/cross—encoder/nli—deberta—base

SARE FE AP AFS 7Hed S8l ol oAl EEE

4 Hosted inference APl ©®

# Zero-Shot Classification

Last week | upgraded my iOS version and ever since then my phone has been
overheating whenever | use your app.

™

Possible class names (comma-separated)

mobile, website, billing, account access

12 15.6 DeBERTaS| EAEIE £2 AP

7 24 FH mobile, website, billing, account accesso |t}

A

Al FulEc)h GPT-3 719= 27} vlwsf 22k WA hitps:/fopenaicom/ol 7}atc)
A Text2t Keywords S &3t}

Text: Last week I upgraded my iOS version and ever since then my phone has been overheating

whenever [ use your app,
Keywords app, overheating, phone
A3} 719 =+= app, overheating, phone®|t},

A|S7F| DeBERTa%} GPT-3 EHAZOE Auigic) o)z EMAIE vy w2 shats) 1t

5% NLPRE 88 EdAZH 2471X| 467



HE DEUIAM HIz ESHAEHIEX

1%, EMAZNE 2271704 AR 3 Zo| sherold BRlel T /X LG B4 ek

o OIB{EA(Emergence) — sh2Elo] 4 HElEA S BYL SRR g AYS Y >
o). #AHEIN B oY Blolsl, ohE we RuNY B4 AgS dyoR sk
oISk, THeTlold BEE AAAE olsfshe WS s

o ErIsHHomogenization) — g 71 ol7[MIHZ ofe] EojlolAl FUGH RS AHGY 2+ 9)
o, Theulold BUL of2 o melnt dolElg Bl AlRe 714 o MEn o B s4d 4+

e

GPT-3 W T3 BERT(F20l4] 5%t BERT 2% s = 98 shedlold meolr}, olzfgh |
£ @ ViT, CLIP, DALL-E RHg ojojar}, EulA ol aks AlAA E4 5388 7|1
Qe

EAdAEn] Pulo] 2ASL 220t not H@(multi-modal neurons) 2 & o]o]F}

o BT el oluxE WA Bl oln|x] WA Eask) ula ERAERE ol Helz
Mg 4 ek ool A7k s ERA T 2R 1Y 15749 E2S BE Tl ER02 71
g,

[108, 1288, 1568,

17515, 108, 26834,
17515, 17515, 108,
26834, 7629, 7629]

T 15.7 0[0|X|E o2t RARH EEo2 QTS 4 UCL

468 EUARMZ AlESHE XIHY &2



o] Aol th-g chick

- VIiT, 0[0IXIE B iX|2 X2lehs vId EshAZH
* CLIP HlAES} 0[0|XIE QIFF5H= T EfiA |

* DALL-E HAEZ 0[0[X|E T-&5t= HIY EHARD

A o2 o] HAZ sl HW EfAERQ] viTel| ohs] Atw Rz}

15.4.1 ViT - HIX ESHAIH

20219 =482 7|(Dosovitskiy et al )&= = AHZof|A vH ERAZH ofz|dl o] BAL S

% aokick iR olo]A] Q42 93 EMAEMS oln)xk: 16x16 Holo] 77} Uk
olm Al 16x16 Trofe] A2 e 4= ik

=2 AR 7] Aol WA ViTe| otz |83 8 Ald R 2}

15.4.1.1 ViT2l JI12 0131EH

U EfAR= ofu|A]E do] HAR AT 4= ok o] AdellAt FAHE Al dAlR Fsgeict

1. 0[0IXIE THXIZ 2851
2. Iix[e] 41 F(linear projection)

3 sfoj=alE o AHE M &

A WA GA R oluAE FUE 719 sjA2 BRI

15.4.1.2 1EH|: OI0IXIE THXIZ 25t
T3 15839 olu|AlE n7ie] HA= EFTE BE XS] 27)7} 16x163H FLEIHH 2] A

Zeof Hhh AL gick

1Et7| olo|XIE X2 28

28 15.8 0[0IX|E WHR|Z 2HEP|

155 NLPRE] 8 EiARH BENE| 469



oA FYU 2719 HA|7} AlfA2] TholS YERAL ofF] Az Folg T A7) it BA7}
gob gict ZF 799] vl EflAzrols 43 FHe] ot

NOTE

0l0]X] QIE: o] MMt 0% MlMoll AF2El 20| 0l0|Xl= 2006 DocChewbacca: https "www.flickrcom/
photos/st3f4n/0ilA EEet Zi0ICL 0I0|Xl= Flickr F2 2t0[4lA0) what ALBZIQICE https fcreativecommons.
org/licenses/by—sa/2.0/ XMIBt LAE2 FlickroliA DocChewbaccall O[0|X|IE EZSICh https: 'wwwilickrcom/ |

' photos/st3f4n/210383891 ]
ot . o e ]

olA] ViTZ Ysl7] Hsll 2ol A= FHTHAarten) 09| A2 A B5S 2u|s] EA},

15.4.1.3 2EHH: W 0I0IXIZ &g £E ZHIsH

19Aell A= olm|A1E FUS 27]19] dj2 " HAE AL ol oPIRIE M d9i=
AHefehe 2S Tsh] Helch SHRITE HAE Afste WS Fotok ste MAI7} Hot Atk

T2 A He TY 1597 oln|E Bakste] Qe sjAE Abgste] HHE ojuHle] A1y £
2 MAsPIZ AU,

1 ' n

ofoleioliz tho} Altack SARE A AUAS R Zolek, o4 Bt olnlx] AUAS e}

= A7 Eh

20 @gEt ojojx|e] MY B

T2 15,5 EIHS 00| X|e| AME &

15.4.1.4 3EHH: sH01E2IE 2= 2HIE ME &

Thojo} A% ofulx] Al EUAZ] S0z 4 otk BAL o] ojnlxjsh Mot T
2 SR 28 15109 stojEels 2 muo] Al 4w 4 Yckn Bery

- #AZ2F M(convolutional) HIEY3ZE F715t0 A9 MY £XE HIEsich
75t BE o|0[x|e] LEE FAISICY

2_":._
- 03O8 YHGE UHE BE BERTR |AIRH QIZHE X2/5Ht

AT7Q EMATHZ ARSI X120 X2



3EHA: MLP7 9= 22X
EslAID of7|Ex] 7|8t
TERUUE/IZ AHIE
sto|=als = mR|

N12

21510 slole2lE 93 My &)

P
FA
s
kLl
m

T2 2AFeM NLP EfiA2n] melg vjd EdAZo2 Heksls Awsh uhie wagict ol
Bl EfliAZofo] S0l A oAlE RER R Bal,

15.41.5 ZEE Hi=HIF ESHAILH
o] MMOIA B EdA Eojo] B4 of|dxjel BiE oo] U S,
ZF| 22| o] HE] AAAof 9= Vision Transformers ipynb2 @tk

2 I VM= torchl} torchvisionZhE B2 di7] 2|7} AbA AR]=]o] 9ot - EXo] % ) Al
o]

o 2= 88 =4 M2 E sjHsid LA 7|27t et
#ol2h A2 slimistn M ALY M2 28 222 Bt

#lpip list —v

T3 o L ERO] HIE EHARL(VIT) A2 o|F3it RERo| WA 3|7do|A =l

|-tl
A
i
nx

Ipip install transformers
from transformers import ViTFeatureExtractor, ViTForImageClassification
from PIL import Image

import requests

57 NLPERE] B8 EMARY D9mx| 471



e TS GA SldmolAs XSHR] HE Algez 6 =0 2R 4 ot ATFCL 2FCHD sl viT
ZES gsls AE HEME 2 2 ME22 FEE HAESKE A2 YT 7IeE 2sled EHo|cH

17 g COCO HloEAlof A ofu]AE thE2 =3, o B2 HFE 51 Ak a9 filelE

ofl4 LAl glo|eAlE & 4= Ut https!//cocodataset.org/

VAL2017 glo]eAlS th22=512E COCO Ylo[EAl gito]EL] e utat 2 T8 23] o]u]
A& dAY ZdofA do[gAlE 258 4= gl
VAL20179&= ViT 2EE HAES = ¢l olu]z] 5000707F agtslo] gick olulz] 50007 5 ¢

W ofm|x|ehE AlhE 2 olrk

JIgFo] o|p|R| 2 ke EES HIAES] HAL WX URLE J1%o] ou]x|E Mg,

url = 'http//imagescocodatasetorg/~al12017/00000003976%9 g’

image = Imageopen(requestsgetlurl, stream=True)raw

I oh 29 9&] FE7(feature extractor)9} E7 R8-S th22 5

feature extractor = ViTFeatureExtractor.from pretrained('google/vit—
basepatchls-224")
model = ViTForImageClassification.from pretrained('google/vit—

basepatchl16—224")

o] YL 224244 FAE olp|X| R SHGERXIY WA 22 W HFE A3 16x16 HAE AHE
o}, wEHo] RYE Assli o5 e,

inputs = feature extractor{images=image, return_tensors="pt")
outputs = model(**inputs)

logits = outputs.logits

# 240| 1,0007f ImageNet EillA & 5HLIE o|SEiCt

predicted class idx = logitsargmax(-1)item()

won

print("Predicted classpredicted class idx"™ ", modelconfig

id2label[predicted class idx])

AT2 EéMAZMZ AESHS XS0 X2



(o]

Zee ot go

r

Predicted class! 285 ! Egvptian cat

o]
T

o

& Fof Lo FEE AHBYH thoT} 2 AR

13

L

i

% sl

o model config,id2label = Se)20] 2hilg LpaIst 4 ok 1,00072] Seel Zjzte] Awo] £
gck

{0: "tench, Tinca tinca'l: 'goldfish, Carassius auratus', 2: 'great
white shark white shark man—eater man—eating shark, Carcharocdon
carcharias'3 'tiger shark, Galeocerdo cuvieri' 999 'toilet

tissue, toilet paper, bathroom tissue'}

o model WHoIZ, ABTH U MM FO2 AFSHE B olr|dHE BT 4 ek

(embeddings) ViTEmbeddings(
(patch_embeddings) PatchEmbeddings(
(projection) Conv2d(3, 768 kernel size=(16, 16) stride=(16, 16)

HaFAd oY o¥d A=

ol

o|% wel& BERT®} AR QlArio|r,

NLP EfiAZoo]A oju|zly ERAZNZ T2|0 HE 2o 3 EAAINZE wW2F) ool

Q] 2ol A3 AbAn uhick

e

ol E vhE AFE 1A 2U CLIPE Az}

15.4.2 CLIP

CLIP(Contrastive Language-lmage Pre-Training)-2 Edi-~3%mo] Hehe wlE2c) EdlAI e}
el Fol dojg AJEAE g oo HAE HE AYsie 4l HlAE—o|n|3] & A

gtk diolel7t BE23) 15, UHPEY HE ZEl CLIPE thE o] Al npriA 2 )

2eE-olulx] 4h& ShERITE



o]712 5 o]u]2] & diZ(contrast)5H 8H5dH= Wiyloth uhr] Lel7) E3 7 2E & o F o)

o212 Hlmsks 2 A

=g AHE7] Heof WA CLIPY o}7|HX g HuR )

15.4.2.1 CLIP2| J|£ O}3 &4

Z(contrastive) ©]0|Z]2] ZJo]HI} FAPHO 2 ojn|z|7} MR oA o]&ul=x] 53} oln]R)
ot ?Bﬁ% A S Bl ARE 3l 71 4S8 e AR g F CLIPR A28 A4S &
et
CLIPZ GPT EEA3] thokgl 822 Hol(transfer)d 5= 9tk o8 Eof M2 47 FHES
491 54 Q4 ol L8 & Uk WAo] et RFRAY Rl S48 4 e Aol

VITe= o|u]X|E whole} 248 @22 Bakslich CLIPL 19 15113E ZAR] SAREE Zu3lsly)
18l GRA, olm|A]) Ao ofal] B AES} o]njx] Q1FHE FA] Shsict

These two cats

tensor([49406, 320, 1125,
are so cute

8, 8, o,

Lo

tensor([[ 4.3128e-03, 4.8846e-03,
-4.1832e-82, 1.83806e-82,
4.4817e-02, 3,9754e-82,
-9.6237e-03, 1.0890e-02,
-3.4654e-82, -5.7120e-03,
2.181%9e-82, -4.9368e-03,

T9 15112 EAZe7} Q2 HAEE B3 EAE ISHE AYsts WS RoE ¢
Frls Eflaze o ojn)z]of s ResNet 5052 CNNE A3Ith ResNet 502 HE] 3
E QKV o5l =2 E¥(pooling) WAHUEL 2 B EH(average pooling)S AHESIEE 4273

=it

CLIP®] HAE-oulx] AJEAE §43le o&5H= WL Ahmua)

474 sUAZO|R MFSHS X0| Hel



15.4.2.2 IEEHE=CLIP
78| Hojj4] o H FHE] A& o] = Vision Transformers,ipynbE E1 ke EE L] CLIP A2 o535k}
L2 WL slo]EX|e} CLIPS ARsh= ALz A2

Ipip install ftfy regex tgdm

lpip install git+https//githubcom/openai/CLIPgit
E9k T2 R ofu|xof| Hsl7] s ZEI CIFAR-1002 YZESITH

import os
import clip
import torch

from torchvisiondatasets import CIFAR100

QI 7} 0041 9,999 Atelgl ojn|A] 10000718 AFEE 4= 9lck The @R &%t olu]x|E Al
e,

(

o

Select an image index between 0 and 9999

index: 15

77 15.12 0|O|x| elelA MEHGLT|
79 The 22 IR A1 7H5E RH(GPU B CPU)] mHS B o)
# 2l =E327]

device = "cuda" if torchcuda.is available() else "cpu”

model, preprocess = clipload('ViT-B/32', device)
ojr] )7} chez =xic
# llo|E{4! Ch2EE7|

cifarl00 = CIFAR100(root=ospathexpanduser("~/cache") download=True,

train=False)
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# ¢ dlolg Eu[sh|

image, class id = cifar100[index]

image input = preprocess(imagelunsqueeze(0)toldevice)
text_inputs = torchcat({cliptokenize(f"a photo of a {c}") for ¢ in

cifarl00classes)toldevice)

ol &517] ol =izt 1 Alziste) st

import matplotlibpyplot as plt
from torchvision import transforms

plt.imshow(image)
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NOTE

0] 4|449] 0|o]Xl= "Learning Multiple Layers of Features fram Tiny Images, Alex Krizhevsky.{2009:
https  wwwv.cstorontoedu~kriz/learning— features—2009-TR pdfjGilA 7PM2ATH CIFAR-10 % CIFAR-T00 o] |
I O|E{Mltorontoedu)2l L50|CHhttps  wwwestoronteedu, ~kriz'cifarhtml) |
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# TR ALbst |
with torchno grad():
image features = modelencode image(image input)

text_features = modelencode text(text inputs)

olA] CLIP®| o5& 33laL & At A9l 5718 St

# olo|x|2t 7HE RAKSH 29 CHA 2Hd MElHs}Y |

image features /= image featuresnormdim=—1, keepdim=True)
text_features /= text featuresnorm{dim=—1, keepdim:True)
similarity = (1000 * image features @ text_featuresT)softmax(dim=—1)
values, indices = similarity[0]topk(5)

# dot 24617 |

print("#nTop predictions¥¥n")

for value, index in zip("alues_ indices)

print(f"{cifarl00classes[index])16s) {100 * valueitem().2f)%")

ini
)
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Top predictions:
| lion: 9634%
} tiger: 1.04%
‘ camel: 028%
‘ lawn_mower: 0.26%

leopard: 0.267%

cifarl00classes
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AT Aunw e shie] ehlul ALY 4 che Algke] YAg CLIPO] ¥ e A

[..'kangaroo’ 'keyboard''lamp''lawn_mower' 'leopard’ 'lion’, 'lizard' i |

=ELol= CLIPS of7[EAe} A4S At B 71 o2 Alo] ZgEo] 9},

model A2 VIT R AZRA QMF2 2 Al2ste] W F= ojdlldo] Ql= “BE” 27|(768)
o] ERAZMR olojAl= A7} QAT E 1T £ gl

CLIK J

(visual) VisionTransformer{ ‘

(convl): Conv2d(3, 768, kernel size=(32, 32) stride=(32, 32) bias=False)

{1n_pre) LayerNorm(768), eps=le—05, elementwise affine=True) g

(transformer) Transformer(

(resblocks) Sequentialf( J

(0x ResidualAttentionBlock( |

(attn) MultiheadAttention(

(out_proj) NonDynamicallyQuanti zableLinear(in features=768, I

out_features=768, bias=True)
)
(In_1) LayerNorm((768), eps=le—05, elementwise afine=True)
(mlp) Sequential( ‘
(c_fe) Linear{in_features=768 out_features=3072, bias=True)
(gelu): QuickGELUY) |
{c_proj) Linear(in_features=3072, out_features=768 bias=True) |

)

(In_2) LayerNorm{(768), eps=le—05, elementwise afine=True)

model 9] E ThE Ful2e AL ojn|x] Aol FFOZ AR 512 2710 YAE olmy
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(transformer) Transformer(
(resblocks). Sequential(
(0) ResidualAttentionBlock(
{attn) MultiheadAttention(
lout_proij) NonDynamicallyQuantizableLinear(in features=512, out_ |
features=512, bias=True)
)
(ln_1): LayerNorm((512,), eps=le—05, elementwise_afine=True) |
(mlp) Sequentiall
(c_fe) Linear(in features=512, out_features=2048, bias=True)
(gelu) QuickGELU()
(c_proj) Linear{in features=2048, cut_features=512, bias=True)
)

(In_2) LayerNorm((512), eps=le—05 elementwise_ afine=True)
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tensor([[ 1.9134e-82,
-4.1632e-04,
2.4956e-02,
-4.,7790e-03,
-3.719%e-02,
4390e-82,
1.6557e-82,
-2.8359e-B2,
7.1421e-04,
6.6468e-02,
2.0803e-02,
.8968e-82,
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lpip install DALL-E

I EBo]| o|u]]| & the2 Sl gttt

import io
import os, sys
import requests

import PIL

import torch
import torchvisiontransforms as T

import torchvisiontransformsfunctional as TF

fromdall e import map_pixels, unmap_pixels, load model

from IPythondisplay import display display markdown
target_image size = 256

def download imagefurl):
resp = requestsgeturl)
respraise for status()

return PILImagecpen(ioBytesIO(respcontent))

def preprocess(img):
s =min(imgsize)
if s { target image size:
raise ValueError(f'min dim for image {s} { {target image size}')
r = target_image size /s

* img.size(l)), round(r * img.size[0])

s = (round(r
img = TEresize(img s, interpolation=PIL.Image LANCZOS)

img = TFcenter croplimg, output_size=2 * [target image size])
img = torchunsqueeze(T.ToTensor()(img) 0)

return map_pixels(img)
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# GPUE B JH5{0IE M ‘cudal0’)

dev = torchdevice('cpu’)

# 2SO M2/ 22T 0| IUE 22| CIR2E5 0 HRE 22 ZE R HAGHMR.
enc = load_model("https//cdnopenaicom/dall-e/encoderpkl”, dev)

dec = load model{"httpsi/cdnopenaicom/dall-e/decoderpkl” dev)

Qlsciel tlan] B2 S AmE 1 So|HS mdo] ol AFoix] HAY 4 UL enc U

1l

dec A& F7Hid

o] Mol H2JE mycatjpg oMK o] B Z51E Aol Chapterls TlElo]A] ez
o 4 9ok

x=preprocess(download image('https//githubcom/Denis2054/AI_Educational/

blob/master/mycatipg?raw=true')

opRgte 2 YR o|njA|E AR

display_markdown('Original image:')

display(TToPILImage(mode="RGB'}x[0])

olu]x7} Zerk
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import torchnnfunctional as F

z_logits = enc(x)
z = torchargmax(z_logits, axis=1)

z = Fone_hot{z, num_classes=encvocab size)permute(0, 3, 1, 2)float()

x_stats = dec(z)float()
x_rec = unmap pixels(torchsigmoid(x_statsl, :3])

x_rec = TToPILImage(mode='RGB'){x_rec(0])

display_markdown('Reconstructed image:")

display(x_rec)
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TEXT PROMPT a photo of alamo square, san francisco, from a street at night

T 1517 MITAATO| Rfe AR OEoE

7 Tk oS “obel2 AT

in the afternoon
in the morning
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- 518 uloj& 2|ZO: https://huggingface.co/transformers/model_doc/reformer.htmi?highlight

=reformer

* &1ZH0|A DeBERTa: https://huggingface.co/transformers/model_doc/deberta. html

* Pengcheng He, Xiaodong Liu, Jianfeng Gao, Weizhu Chen, 2020, Decoding-enhanced BERT with
Disentangled Attention: https://arxiv.org/abs/2006.034654

+ Alexey Dosovitskiy, Lucas Beyer, Alexander Kolesnikov, Dirk Weissenborn, Xiachua Zhai, Thomas
Unterthiner, Mostafa Dehghani, Matthias Minderer, Georg Heigold, Sylvain Gelly, Jakob Uszkoreit,
Neil Houlsby, 2020, An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale:
https//arxiv.org/abs/2010.11929

* OpenAl: https://openai.com/

* William Fedus, Barret Zoph, Noam Shazeer, 2021, Switch Transformers: Scaling to Trillion Para-

meter Medels with Simple and Efficient Sparsity: https://arxiv.org/abs/2101.03961

* Alec Radford, Jong Wook Kim, Chris Hallacy, Aditya Ramesh, Gabriel Goh, Sandhini Agarwal,
Girish Sastry, Amanda Askell, Pamela Mishkin, Jack Clark, Gretchen Krueger, Ilya Sutskever, 2021,
Learning Transferable Visual Models From Natural Language Supervision: https://arxiv.org/abs/
2103.00020

» CTLIP: https://github.com/openai/CLIP
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4aH MY AICHI 2AHEIE|HM RE 20| Z|AIZE HE, ARLIAOIM, QA
ZF0| UHAE AOICL Al= T2 BA| AL 7hs8Hready-to-use) A
(pay—as—you—go) S2IRE Al 240 LIME Zolct LEHIZ 7192 xs

QU= Al HZ71E R AP, QIEII0IA, S8 S7E OHS o[t

Al 2T JHRE] MADIX) CH20) MARL AlAY S5 Sex) B2iec
Al Tfo|Z2lel B2IXIe| SRS WS Ok what UKILIO| JHUAHRC) of
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HIQHBICE, BYAE XIS 44 FER HEE S Urk
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IEIE oIX|LI0{E

S vi7 R 2
&2 Exiazojel A0 2 AT A ZNE AV HsiMs Haste] ARE APk ik

et IS 47] flal AlFet 2A U YEE minl2, A 29E maxRE E7|3IES 31}
ARUAOIAL Thet o] BEY + ek

minl(input) — maxR(output)

olE EsiAxuielo] tiglE yeh7] 3l “input g “prompt’Z, “output™® “response’Z HME A,
e EREs) EUsEele) ol GTS T RS Uehd Aol EdsEnigle] Hat

Fele) AT Theat 2ol ek 4 ik
d(T) = minl(prompt) — maxR(response)
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Convert my shorthand into a first-hand account of the meeting:

We get used to hearing dialogs that only people that know each other well
understand. Consider the following dialog between Jane and Tom, two
developers, mumbling their way through the day while they are getting down to

work in an open space:

Tom: "hi*

Jane: “yeah sure”

Tom: “Coffee?”

Jane: “Nope”

Tom: “Cool. You're trying then”
Jane: “Yup”

Tom: “My wife stopped too a few months ago.”

Jane: “Right. She got it”

Tom: “Sleep better?”

Jane: “Yeah. Sure.”

Tom: “I told you. Drinking too much of that

Summary:
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Summary:

Tom and Jane are two developers at a company that are getting started for the
day. They are both drinking coffee. Tom asks Jane if she wants any coffee or if
she has tried giving it up. Jane says she has, and that she is feeling better.
Tom's wife also quit coffee and Tom asks if Jane slept]
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Summary:

Tom asked Jane if she wanted to work on Java and she declined. He asked if she wanted to work on it
and she said she would, then he told her that his wife stopped drinking it and said she was sleeping
better. Then Jane said she was, too.
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Summary:
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Tom and Jane are two developers that are talking to each other about their day. Jane doesn't
drink coffee, but Tomn is giving it away for free. Torm's wife also stopped drinking coffee, and is
sleeping better. Tom also tells Jane that he told her that she was drinking too much coffee]

ol=

ol sl 007 |E LI U= 5 He| JHUXICE HQI2 IS O(X]
el 22l 22 SME LIESD C 89 off £5t AHIE o= Zig aokgct a2
0o & AR QoL E2 EEF MIoA 20T 2E0A HIE WS 30| okICiD 2RE Zio]
Chall sk RUCH
8! 16.4 GPT-37H M35t Hatst 2
ATEE A olEF 4= UAIFE AlfAlE ol E 4= S, ZEF HYAET Qs ASE ARl

16.1.4 2ot 2HEHAED} Q= & F0O

Tom©| AH & &1L Urh= BellA, Tome] F<= T 3H=7] Janeo] 0|3]317] $J8l Tom®] Jane
oA oh g AFE ozt ojRct
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A,

Tom: “hi"”

Jane: “yeah sure”

Tom: “Want some?”

Jane: “Nope”

Tom: “Cool. You're trying then.”
Jane: “Yup”

Tom: “Sleep better?”

Jane: “Yeah. Sure. ”
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Summary: Tom and Jane are discussing the meeting they had with the team yesterday. Tom
is telling Jane that she's in charge of getting the team to try to sleep better, and Jane is
telling Tom that she slept well]

29 Eq RIS OfR| RUE B Slol Chah =Olstn YTk S M 1t 1 ol of & At
SHe 268 TYBH UCkD ON7I5kL UCH T121m HOIS SoflA 247t & Fickn of|

ﬁiﬂ ULk

T2l 6.6 BEX| 2R3 GPT-32 24

mgnEsl YT BEad RHEG ST ol wakk thea) 2o fofo) shsattt

—

minI(prompt)7} 00 7F7H)A o, maxR(response)?] &2 00 77 B2 d(T) E3 09 717
K 7ict,

R QA EE o Aide] Eok I WA, A4 4R E 7IE BolA] g 845 il

Al

+ M3Ah= 220} o} JARE M2 2 U= Aol s £71

- MBKI2t= CHE Ssl0iM 2 MRS

o217 84 F443] Wk

500 EMARNE AR XISi0] X2



ol#gt Holx] ¢k Aol Al9] w& 7HIA Tt AL o 5 Yk

A Aol AME =sl Ak,

16.1.5 MIME AHEEH & SOl

AR AR 918 Aol Mol AAlE =8 Mk vIte ME(video feed)* 2k 0]n|%] WA (image

=)

captioning)’& AHg-8} chEat o] tja} utel HEAES AP 4= ok A4be) B}

1

ol

U 2 MES F oh= AIFERE ol3iE & = dHEHE Stk Janedt Tome] S tistE A3
Zref i) Bl =7} Tomo] AWE vFAJAL Ql1L Janeo] 7R =R Elo|s3alar ¢ithe o]u]7] 7Y
E:

o] Az, & =9l grbolA 8% UakE A

i)

2z J
ftjo
oZ
<
I
ot
N
)
2,
ol
o
_'>~_1‘
i
o
L——
P~
B
i)
5
8
flo
r

Jane: "yeah sure" (£, 12}

Tom: "Want some?" (Bt & &71?)

Jane! "Nope" (OtL)

Tom: "Cool. You're trying then (EUY| 70| O OpA|2dD 24510 Q7L
Jane! "Yup" ()

Tom: "Sleep better?" (R0| O & 27)

Jane: "Yeah, Sure " (2 %)
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Tom: "hi" (2HE)

"

Jane: "yeah sure" (2 12

Tom: "Want some?" (8t £t &77)

Jane: "Nope" (Of])

Tom: "Cool. You're trying then” (EU|, 7| 2t DAl D =250 QPLE)
Jane: "Yup" (2)

Tom: "Sleep better?" (F0| O Z 2}7)

Jane: "Yeah. Sure " (& 1)
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Jane: "Good morning, Ton" (E2 0%, &)

Tom: "Want some as well?" (U= & H3l7?)

Jane! "No, thank vou, I'mfine (Of, SH0{. ZHEOP

Tom: "Excellent. You are on the right trackl" (EE5I4]. &5l0 2]
Jane: "Yes, I am" (S, 20p

Tom: "Do you sleep better these days?" (2F &2 O & 27

Jane: "Yes, I do Thank you. " (&, 20} 20}
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H5Y AR02(Visual Studio)ofl Al AHE-E 4= 9= OpenAlZd X|¥sk= Al 7|3t 74 (Al—driven
development)®] HlAle| & & g3l

16.2.1 AolE2 M= (Github Copilots)
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https://github.com/github/copilot—docs

ol AjAdol A= PyCharm(JetBrains)oll4] 2132 atlSlS AH83 Ao},

https://docs.github.com/ko/copilot/getting—started—with—github—copilot
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ol 2y FA4|= https://github.com/features/copilot/2] “Frequently asked questions™ A4S

import matplotlibpyplot as plt
def draw scatterplot

9 ;=8 Yl olFo] ofd 44 IE YHshA $27 ANS WL 4 Utk

2]

Ea

import matplotlibpyplot as plt
def draw scatterplot(x, y)
plt.scatter(z, y)
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pltxlabel('x')
pltylabel('y")
plt.show()
draw scatterplot([l, 2, 3 4, 5], [1. 4, 9 16, 25))

EZ(plot)e th53t go] &%)
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- Embedding2ML, GPT-32 AtEsl Hilad Yn2lE0 UHES HIste 22
+ PE Aol Of§h XIEE GPT-30l 8&i5H= XIA| Al2|=(instruct series)
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Domain_Specific GPT 3 Functionality,ipynb £ HolB A}

Embedding?MLYE] A|&}s] 22}

16.3.1 Embedding2ML
OpenAl= ThFst 7]%-2 7171, chofFst 21910] ofa} Quly mule sh&Alzc)

- Ada (1024x+)

- Babbage (2048x13)
+ Curie (4096x1)

+ Davinci (12.288x}2)

ZF Aol gt ZPAIZE A2 OpenAl AL EoflA] 21T 4= Qik
https://platform openai.com/docs/guides/embeddings

Davinci 222 12,2882} H[FS AlFect o] AHosdE Davinci ZEE ARgs 23 Hiolg
AI(SCM, Supply Chain Management)®] YH|F-& BT Flolch T2} W4T YHdS EAE
B U MY E BEUA|= oZ Aolnt

HHFE oM DAl BH Ato|3lRl(scikit—learn) 2tolER|E]oA Alatsl ZR|AEF pilald =2
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try

import openai
except’

Ipip install openai

import openai

API 7|E U3t

openaiapi_key="[YOUR_KEY]"

ol slo|EilE =LA

16.3.1.2 2EHH[: HIOIEAI E2427]

o] #o] Z1F| 2 AAF2o|A tracking.csvE BRI 5= ik AS Adsl7] Hej o] mdg Evjex)

o] Y2 SCM HloElE FL Urt,

import pandas as pd

df = pdread_csv{'trackingcsv', index col=0)

dolel: ¥ 9F =g 2ok

- Id

« Time

+ Product
« User

- Score

+ Summary

+ Text

dole] LS el Bl
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print(df)

Time Product User

il 01/01/2016 06:30 WHOO01 C001
2 01/01/2016 06:30 WHO01 CO01
3 01/01/2016 06:30 WHOO1 C001
4 01/01/2016 06:30 WHOO01 C0O01
5 01/01/2016 06:30 WHOO1 CO01

1049 01/01/2016 06:30 WHOO3 C002
1050 01/01/2016 06:30 WHOO03 C002
1051 01/01/2016 06:30 WHOO03 C002
1052 01/01/2016 06:30 WH003 C002
1053 01/01/2016 06:30 WHOO03 C002

[1053 rows x 7 columns]

Score Summary

4 on time
8 late
2 early

10 not delivered

1 on time

on time
late
early

not delivered

w PN

on time

42 ZUN Yot FeloEE vE 4+ U

16.3.1.3 3EHHI: & Z&ld6hD|

Product 87} Summary & 2% A Al viE deiE &
S A

Al Bolets A ZelsiR) AR LMoL ARl g

e

df['combined'] = df Summarystrstrip(+

print(df)

combinedZh= AJ 28 FL& 2olE 4= 9t

Text
AGV1
R1 NaN
R15 NaN
R20 NaN
R3 NaN
AGV5S NaN
AGV10 NaN
AGV5 NaN
AGV2 NaN
AGV2 NaN
olct. o] Al A

ek ohe FEZ S} U5t thE SAHA ALY S gk

""" + df Product.str.strip()
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Time Product User .. Text combined

1d

1 01/01/2016 06:30 WHOO1 CO01 .. AGV1 on time—WHOO1

2 01/01/2016 06:30 WHOO1 COO01 .. R1 NaN late—WHOO1

3 01/01/2016 06:30 WHOO1 C001 .. R15 NaN early—WHQO1

4 01/01/2016 06:30 WHOO1 C001 .. R20 NaN not delivered-WH001
5 01/01/2016 06:30 WHOO1 CO01 .. R3 NaN on time—-WH0O1
1049 01/01/2016 06:30 WHOO3 C002 .. AGVS NaN on time-WHO03

1050 01/01/2016 06:30 WHOO03 C002 .. AGV10 NaN late—WH003

1051 01/01/2016 06:30 WHQO3 C002 .. AGVS5 NaN early—WHO003

1052 01/01/2016 06:30 WHOO3 CO02 .. AGV2 NaN not delivered-WH003
1053 01/01/2016 06:30 WHO03 C002 .. AGV2 NaN on time—WHO003

[1053 rows x 8 columns]

combined -2 A3 v S Adgs)] B

16.3.1.4 4EHH: GPT-3 &HIE 2E &atsi)|

©]4] davinci—similarity Z2-2Z 283 comhined 2] 12,2884 IS A2 4 9t

import time
import datetime
# AR AIZE
start = timetimel()
def get embedding({text, engine="davinci-similarity"):
text = text.replace("¥n" " ")
return openaikEngine(id=engine)embeddings{input = [text]['data']0]

['embedding']

df['davinci_similarity'] = dfcombinedapply(lambda x get embeddinglx,

engine='davinci—similarity')

#E= Azt
end = timetime()
etime=end—start

conversion = datetimetimedeltalseconds=etime)
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print(conversion)

print(df)

A7} Aot} combined Bo A& 12,2880]ch

0:04:44.188250
Time ..davinci_similarity

Id

1 01/01/2016 06:30 .. [-0.0047378824, 0.011997132, —0.017249448, —0...
2 01/01/2016 06:30 .. [-0.009643857, 00031537763, —0.012862709, —0....
3 01/01/2016 06:30 .. [-00077407444, 00035147679, —0.014401976, —0...
4 01/01/2016 06:30 .. [-0007547746, 0013380095, —0.018411927 —-00.,
5 01/01/2016 06:30 .. [-0.0047378824, 0011997132, —0.017249448, —0....

1049 01/01/2016 06:30 .., [-00027823148, 0013289047 —0014368941, —0,..
1050 01/01/2016 06:30 .. [-0.0071367626, 0.0046446105, —0.010336877, 0.
1051 01/01/2016 06:30 .. [-0.0050991694, 0006131069, —0.0138306245, —0..
1052 01/01/2016 06:30 .. [-0.0066779135, 0014575769, —0.017257102, —0_..
1053 01/01/2016 06:30 .. [-0.0027823148, 0013289047, —0,014368941, —0...

[1053 rows x 9 columns]

A datol(numpy) HYR HpFLo{ A}

#UE o

in

71
import numpy as np
matrix = npvstackldfdavinci_similarityvalues)

matrixshape

FYF o] HeF(shape)2 1,053 x 12,2880]ck

(1053, 12288)
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16.3.1.5 5‘:f74| AHIZE ALEH S2AHE (k-means)sil]

4RI e e =2

o] the 5§150]

A} 1A AbolZlQ] k—meansE YEESHAL

from sklearncluster import KMeans

12,28821-19] dole Al AH-g-3l]

n clusters = 4

obd k—means =2

JAZAS] k—means S| AEE da2]E2 A8y

kmeans = KMeans(n_clusters = n_clustersinit="k-means++ random state=42)

kmeansfit{matrix)
labels = kmeans,labels

df['Cluster'] = labels

dfgroupby('Cluster')Scoremean()sort values()

Q12T n_clusters=4°]] W2} 2t & ] 7)2] EAEHE

Cluster

2 5297794
0 5323529
1 5361345
3 5741697

7 dlojele) Bhue ZE BAL,

print(labels)

=4
=

that gk

flo

e

[230..012]

o|&] t—SNEZ AHE-3|] Se{AEH
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16.3.1.6 6EHH|: EC1AEZ 20 AZSHS|(t-SNE)
t—=SNE+= A¥ -FAMd(local similarity)-& §-2]3HcE 48

t=SNEE A|Z}=}517] 913l matplotlib 2te|He{2]E ARg3hc)

from sklearnmanifold import TSNE
import matplotlib

import matpletlibpyplot as plt

AZksksl7] el t—SNE gnelE-2 Algisjof gk,

fit—SNE
tsne = TSNE(n_components=2, perplexity=15 random state=42, init='random’,
learning_rate=200)

vis dims2 = tsnefit_transformfmatrix)

o]A| matplotlib3 A}-8-3) AlzZkabat 4= 9t

x =[x for x,y in vis dims2]
y=[y for xy in vis dims2]
for category, color in enumerate(['purple’, 'green’, 'red’, 'blue'l)
xs = nparray(xdfCluster==category]
ys = nparrav(yldfCluster==category)
plt.scatter(xs, ys, color=cclor, alpha=03)
avg_x = xsmean()

avg_v = ysmeani)

plt.scatter(avg_x avg_y, marker='x', color=cclor, s=100)

plttitle("Clusters of embeddings—t—SNE")

48 2T PCAE HBoP| M 5 tlolEle] 7al= PCAS X8 & S01SH| 2ot oo, B H 2427t 715 2 F G0l ZUE ALo] 72l7) &
LhEt BOISA] oAl PCAE SXEiC



Z} dlofe] ZRAEL: &% Zej2E wet ohE Mz Fashv] B0 2 SR BAE a9

—1 L

1 ZF S8 AH Q] F4(centroid) S oA Bk 2 FA|ECE
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8 1611 t-SNEE MEEt Hige] SaiAeE Ay
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e}
lle}
i
S
l
o
w2
k]
u
N
2
rg

AB7H] GPT-3 2 Aas 12,2887 20 WS oieh 1

=
AP} ojot e YA 2 ERAZNF wilgo] AR 4 Qs WA P RAEH

rir

glojg Y-S AAE| Eal Aok 1 EXe] Peeking into the embeddings Al4-& ZF315}A},

oAl AN AlF2E ATz

16.3.2 XAl Al2I=

70Q] HlA, HERHA 4 opbtel YAto|E F 7|et ofg]| EHRlolA] AFSAE =&-E % o e
3t R A& AlFsiofr sk A9t o @old FHolot Domain Specific GPT 3 Functionality.ipynb®]

instruct series A4S AFm R 2}

ol MAof|xls ERAZM| o ZEZEE A3 Ulo]ARAZE EdgedlA A 23T 7|5 S

AAshs S 845

Mz} 2h4(completion) A& A3l5}A],
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import os
import openai
osenviron['OPENAI_API_KEY'] ='[YOUR_API KEY]'
print{osgetenv('OPENAI API KEY')
openaiapi key = osgetenv("OPENAI_API KEY")
response = openaiCompletioncreate(
engine="davinci-instruct—beta"
prompt="Explain how to set up parent control in Edge#n#nWnACTIONS:",
temperature=0,
max_tokens=120,
top_p=1,
frequency_penalty=0,
presence penalty=0
)
r = (response["choices"][0])

print(r["text"])

$% 29 A4 B5L vhew 2,

1 Start Internet Explorer(QIE4l UAZZ S A|EFEHIL|CH)

2.Click on the tools menu(E=T H5E S2IFHCH)

3. Click on the Internet options(@IEY SME Sal5h|ct)

4, Click on the advanced tab(ig B2 Z2IgCt)

5 Click to clear or select the enable personalized favorite menu check box.

(S=5t0] HQIBHE E7517] Olls AL EIQI AIX[E MEiSHLC))

QAT 4 A AN FRE PRRAsich Holdn A WA o We oAE Ams

2= SEEHA] we dYn o] EXgd Edl2 UeE 73 sids Bat

FE EMARD 7lgt RO 5B 517



1633 &I =E]
AAT 8857 g ¢dol ¥ BE P ulge] ARl d¥2 Al ofZ Aol el Alej=efof Fiot,

Bl

OpenAlolE 3H&E Eelz e welo] glry o] Ao AH|E Hds) HAL Domain Specific

GPT 3 Functionality.ipynb®l]4] content filter A41-& AHE A}

7% 16.12¢] 2ol AAY Ut E2of WEIE AMgshe A& PR

content = "Small and fat children should not play basketball at school

=T &5 0l0|S2 stuoflM sFE &HH oF Euio,

(e

olejgt Qlglo] S EloIAL o HicH sh NBAZF ofU, FTa -yt ojcloat g 4= 9}

] 12

'o

content—filter—alpha A2 A8fs] Ful= de] Zi& AR
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response = openaiCompletioncreate(
engine="content—filter-alpha"
prompt = "(lendoftext|)+content+ " Wn—¥WnLabel"
temperature=0,
max tokens=l,
top_p=l,
frequency_penalty=0,
presence penalty=0,

logprobs=10

API 2% response= Hho| EAe] A o]t} responseoll4] choice?] &+ E3l 318 7% &
73]_4_& o O 0 J'- q

r = {response['choices”][0])

print("Content filter level” r["text"))

FRlx Bel ofel Al 714 ¢ 3 SHHE wiRkic

- 0-CH(safe)
1-QIZBHsensitive)

« 2-QFMBIR| $2(unsafe)

Content filter level: 2

TRl Pejgko Bl BE 4 o, Je/Ed Ta2E Aolskn Welsl] Sls) A Auk, Ak
5 ThE gueE S 271sHe 2] Fh



16.3.4 ERHAI[H J[HE =& AAH

EATo BES ABAS Shatith v 24 vitlels ZeHSE ERFl AlsE 40 7))

HAIAE s Ao AlEAE Bgshe A2 F2 AIEY ¢ ok 28R 3F, oju)R], s

o] Mo M WA WE AUA TYPZE HE obg EZ T (Google Colab)oll A HE EsiAzn
©

F&3} 39 o3 vElFH(merahuman) © 2 AFR-SHE HES AE Aol

16.3.4.1 HE AIEA
B P52 ALESt AElE o) YA FAY 4 Uk weh ol BESL SAH L)

AAE TS 5 9lck o ol RRe) SY4L e A7 4 AN, AT E ARt £

A B2 ol Seithd, Yot B4 AIM $94 B2 olF ok Aol a5 BT 5 otk

B

E O dz, 9d 4L dEE FEE sk At i
B Alo] Z2=o] =7} B 4= gl 4u|zr} ofulEolA] A& DE

AEo.z AARE Y37t AQE 4 ok oleiet oAz BFRGH

4w
mb‘.
L
]
=
ul
ul
tw
i)
ol
i
2
Rul
Ruj
s
i)

o] Aol THi el theat 2o o4t 7px|gr Aol
E = {A,B,C,D,E,F}
e o o 24 72 whebof stk

odlE £, A="T", E="eat” Z1¥|1L D="candy &} 3}2}. 17} candyE A% AML-S Lehil= AAst
elalct “T eat candy”

Jo

2717} “eat candy 12t TP fZh o MslA] £ Holr,
o] AJE20A 28 112E vElle B3+ oha3t 2t
A = E (Ieat)

E — D (eat candy)

olwdt ZrRlofAE BWES BESAL, HAlzdE ARl diolef il shEA717AU, 21 Hi7tol
')T:

A oe Sl ol HAE 27
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Sol, 714 BY Mt ee)H 74 DY IR R o5k AL WAN, AFEA} PO] HF A X
chest gt

X(P) = {AE,BD,BF,C,CD,DB,DC, DE, EA, ED, FB}

o AMefeje} FalE Tef 2 vepd 4= Qlck dlElEl= a2 o] H¥(vertices) 2.2, BlT= Iz o)
BHledge) 22 FHT 4= ik dIE 5o X(PE 2= 2 el o} 8o E de 4= 9l

(&)
()

T8 16,12 QEE ARAIR $E &8 D

oo

AHEAPE & BlH e Folshs 7heEe] vt eet 7PgslAL 115 G AMRARL 7MY Folsle 7}
T 3L AMEATHY B9 ARl 3k 12 s, a3 PHE Fostes e o IS Y
of 2 Ao thafAl gt 1002 Foisix),

o] AgAL9] gro] 28 7 Z(path) VR(P)= oho3t 2t
V(X(P)) ={AE=1,BD=1,BF =1,C=100,CD =1,DB=1,DE = 1

EA = 1,ED = 1,FB = 1}

o
R
2,
)
iE
I
|
r[r
~

4 CO YRALE o|Zi= AlYAE ARDSHAL vl CF AbsH= Aolch

v
|
i
il
4

‘s W B(reward matrix) R2 FHsPH v} 2t}

49 9% "CM= CCE 7121ZICk 5, 714 Col HICIRE HO0L 2 2B LIEHCE

B EMAZD JH Rneee] S5 521



ABCDEF

= gqlmatrix({[000010] A
[000101] B
0.0100,100], C

[

[011010] D
[1.001,00] E
[

o] BA HEE ARG H B e AFEAL AEE AlE ol s Bt

16.3.4.2 MDP J|Et 2iztsts S AHESH HIOIE A THO[X2He! Al=2|01M

o] MlMo|x FRHoA kel FANE AAsh= AMEA PY gl XE AlEFolddstaL, ol
X(P)E Aottt Po 3Eo] e Foldt VX(P)E Helgich I3 ofg vl whysle s LHE
MDP(Markov Decision Process)o)| AH2-%F HAF 32 R2| 22 2H9)7H

o] AMe] Z15|H xAAoA] o] ME &) ¢ KantaiBERT Recommender ipynb & FoiX.A}
o] mER2S 4% RoBERTa 2% XMSHE AN &&517|9)4 AWt KantaiBERT.ipynb s 4748t
Zlo|tt,

4730l YJuledl 7hEo] A-E ARG EJRE kant txtE AR ERAZAE SEFCE o M
A= 2315H5(RL, Reinforcement Learning) S 2 AR dls AJEAE = 7)) AAgcL 73kt

&2 o] e} W9l ohiX|gt o] Aol AN g2 hET

A R DAl Ao AE-E ShEsal AlEEeldsh] Sl EfAEr BEs Gt Aot

16.3.4.3 MDPE AIZ3H 124 &= stash|

47l A kantxtS 289} DistlBERT o} 7|83 & A28l RoBERTa Rd-S thotn] 22 AJ2H)
t} kanttxt= Yobed 21E ZRE-g @0 it o] AlMoA= o] Yeje] WE AlEA AlHojlA A

o
=
oJgk B4 8 RS ARl A|EAE AR

522 EUAZMZ AJESH=s KX &2



R = glmatrix({[0000.1,0],
(0001.0.1]
[00.100.1,00],
(0.1.1.0.1.0]
(1.00,1.00],
(0,1,00,00])

Z2739] 3 W) AL ohet Pt

Step 1A Training! Dataset Pipeline Simulation with RL using an MDP
(7] 1A 8H5317]: MDP 714t 73Hetg-& AH83F dlofelAl oho|Z2tq] AlE#e)4)

o] A& it WA AE AHgs) MDPE T8I

E=
NE
=]
g
N
T
o]
0%

A
ke

Olcurrent_state, action] = Rlcurrent state, action] + gamma * MaxValue

o] WA,

- R2 =7| 24 di=o|ct
- Q= Yoio|EE g2 Rt SYst 37|18 ZX|Th 23t st Sal 2 AEEME)at 2aH)e] o

1= 22 Al Yol Eo.

ml
ki
N

- gammae &k& 2l HEEloverfitting)2 X[t | Sisl 082 2! & Eo|Ch
- MaxValue= current_stateOflA action2 $8li5HH &2 nexi_stateE LIEtLE= & Q2| &row)
oflM ZEHIZEE 7121710t &, CHE EEoIMC] Q2 £/BHZI0ICE S S0 AIFXE P7L 7t AE AHE
Sl QU2 [, TR O2M0| 71 EQ| HIC|QE C}2 Ao 2 Horet 4= QI=E EQ| ZHE S71A

RUEL

Z1 A
=T

15% SMARD Jlgt Anilel 5 523



A B c D E F
[ O 0 0. 0. 258.44 0. 1 A
[ 0. 0. Q. 321.8 Q. 207.752] B
[ 0. 0 500. 321.8 0. 0. 1 C
[0 258.44 401. 0. 258.44 0. 1 D
[207.752 0. 0. 321.8 0. 0. ] E
[ 0. 258.44 0. 0. 0. 0. 11 F

AMER PO F X9 2203k V Ak thew 2kt
V(X(P)) = {AE = 1,BD = 1,BF = 1,C = 100,CD = 1,DB = 1,DE = 1
EA=1,ED = 1,FB = 1}
3% ¥ oo gro| Wik
V(X(P)) = {AE = 259.44, BD = 321.8, BF = 207.752,C = 500, DB = 258,44
DE = 258.44, EA = 207.752, ED = 321.8,FB = 258.44}
ol - & ¥3tolct

oAl P7H AZSh= 7hp9] FYY AEAE T 4 A Hok P77k EY) B4 2 3jgict
717g81AL ehaE BE E 2RAEHA A row)Q] 7HE &2 319] D=32189] FYARS 233t} u}
=]

eha] 7h5 DO] Sl A4 PO §FE WEo] HAlE Folch

o] 4de] B ofy|H B volzith o] MAslAs MDPE AFa] Soljgh TS A4 =
A Z0j7} Sl ALY HlolEAS A,

= dolEE A e ABAS YT Badt gt $RBE BE A8Rjel mE 9

O =
P
52 AT T 0L 739 FUs 23 LuelBo] AMel FAHS A8Re] TH4 e

Al

|
il
»E
e

< 9%, HIolERoll HEHSt ESLIO|K|e]l A FEFE FAR] FAEE ARG ol &2 Sasict

MDPE §-FY, ollE, 73 24 3, ojaje] g 34, F3Y U BE 949 AAAZ 4

4 lok ERAEE AU B, 29 £ES FolFm Al

b

EfiAzo] mdof ALGE BF AIEAE APshe AlBYe1dE s Bl

524 E¥AZNZE AEBh=s RHH 2|



16.3.4.4 MDPE AtE = MEdI018617]

>
E
|
02

A Ay Aoflx] 7petety HE-S shgekn Us, T A A9 Step 1B Applying: Dataset Pipeline

283817]: MDPE 83t HlojE Al mtolzeel Algao]d)olA] &
RH Algae] BE-S AEFo|Asit) B SARSE AR TRLL 718 10,000749] S94F AH
AE2of gt AlEEold= whErh

7§17 A2 KantaiBERT E;AZ0| 2E Shgofl ARGE kantxtE /8t Al&Reteh,

nuw gl-ki' ;gxﬁ I'_i'x'l M%F-"”UHE‘ wenn

f = open("kanttxt" "w")

AN 2711

COnceptcode:[llAﬂ "B" IICII IIDII "E“ IIFII]
maxv=10000 # A|EA 2= 10,0007 &H

The

J!O

SR olo] A% HHE A8 ¥ originol ST,
origin=gl.randomrandint{0.6)

o] 2 AL e FY QE AL originol Al Azt el ARATS AT o] 29 ot

3} ol B3 AMgRe] Folshe 714 Al vl A4 & olck

FBDC EDC EDC DC BDC AEDC AEDC BDC BDC AEDC BDC AEDC EDC BDC AEDC DC

AEDCDC.../...
A2 10000742 A4S W, EdAED 88 dlolElAl kantst7h ST

z2 o] U] AE2 47 RoBERTa 2! MSRE AMH &&517/04 t}2 KantaiBERT.ipynb2}

FYsic), Webtl S 9 BHE kantexe AHSFITHE Holck

50 <& 2} FEoichQ glof 7k

|'>

delBt AjZA

TIO



o[Al EHAEOZL S & Ful7h Hrh

16.3.4.5 =& H&sH|

4740l 4 KantaiBERT.ipynbofl4] th&-a}h 22 mpA7JE A]PAE ohRich

fill mask("Human thinking involves human,") #QIZt0]| CHEE MZE2 QIZt2| {mask)E HEISHC}

=

T e dlolElo] ot

o] Az Yoheel ZEY] AEY} UAE 54 Alfsolt) o] nERo RE Eujolo)d ALE

ELoA o3& U Hat

fill mask("BDC{mask).")

i)
14
2
ofN
N
iih)
=
X
¥
flo
4>
s
T
ik
il
ol
N
ofr
e
2
op
:'DL:;
olN
Jo
o
2
b
%
i,
i)
s
ne
flie
4
e
)

[{'score' 0.00036507684853853246,
'sequence’: 'BDC FBDC.,
‘token': 265,

"token_str': ' FBDC'}

{'score’: 000023987806343939155,
'sequence': 'BDC DC/,

'token” 271,

'token_str" ' DC'}]

At ABAE Delh 9ok & AR 2 SRS ARY T ol 297 g s ) e
ofek, AlRAS] BEE TAN T 4 Yk viileide] Bagt olE vl %37)o] ok ol vl
vt o] ATE AR§SHs o]k

Uk A2esh Y=, AL} QlEjslo]2o] w Ajelol2 Th) WRHE shlof Bk, of AlolA

| A (features) & Yo} ohF £AE 2H= 3 A3 7zt

=
o
o
e
rlo
52
rlo
¥
1o

k=t
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- U2 M0HE ALZsH 2710 £8 S2lE sVt

ofefat Al el oEkERE ofl TjAlE o] ohiXgt FES ARY =0l UAY WY o

o2 5o}, BDC Al@AE 714 B kdl, 7= DO =, Z128]3 P} 7F3 Folst= 7k C9 k)

b+ o

N

g

Utk Al7I27} Aol E MBI, ofe] 4ol ZH5dlek

© AIEAE Rbot)0|Lt TIXIE FHOH &0 7ts

+ APl 28 4uE 7|02 o, DElFHE ALEsH WEE H|CILE S 4 UCH

+ DIEFFTHS QEEOo|A W S4 HIAXIR MY 4 ATk oI S0 2T o, 72 XI=(Google
Maps)E AMEsHH S4 HIAXIE E=0t MY S 25171 ofx|2t 7|Ao]ch

« OlDFEO 20|X| A LHEE 4 AT AFZXIZ} OIAMISE A

F Z&(micro—decision2 LHE 4 Q==
FHG MMBICE JYALRIO| Sl ZIAE AFBXIA G=2 0

IZIC), 20[X| Gd= HIEFRZO| offojCk

o] AMolA g AFAL MDPRE A431T RoBERT2 EAAEHE H43c) o= EdlAxdr)
BE 30 A3so] 48 5 4SS HofEeh

EqiaZop7t BEE vlae] o Hesia) Lnjn),



o] B2 el vldo] ofl NLPe] Tk Molch. shxjgk o[l JelolAl Thopet Hojo] Hga 4

Ut WE AAAE TART HHFH HHE 1 % shjolct

2021d k=48] 27|(Dosovitskiy et al,)o] =& AHEo] mE AL walEt} An image is worth
16x16 words: Transformers for Image Recognition at Scale.(°|B]A]Z 16x16 Tho] AJFAR 71235}
o EUATol] oluAE MY HUS 43T & ), EAuEII olulAE AEAE Al

ok QT AvHs 150 ko] $AS-S ASHCE

T2 2 LERA H|H ERAZTHE 23t o] o] 7188 A4 U Chapterl16 t2& 2]
o] 9l& Vision Transformer - MLP Mixer.ipynbs Go]& 4}

NOTE

N SR T R, SR El —_——— ey

Ol LES Mes H3lshs o 27t LMSCH Compact_Convolutional Transformeripynb® cHAl Akl 21

Vision Transformer MLP_Mixer.ipynb-2 JAX ZHUYIE AN EWAED #HTE vz pyle
AHERITE JAX ZH YUY F= Autograd 2olHej2iet XLA Aot S FAle) 21QeH} JAXE ]
olE|2 mol Fel Hubo] FrE Ao TR £ ok Hukd sleTt HANE = vlo| Mt
o] ] 455 wolEch

ELo] o] 223 At LERS AuEn o8 Fafsh=A] Sls)] Bal Wad ge
47} 2 ATzt ALt 53F AR Al7F sk Sebes AL SAE glolE s S3te) Fake] 7@
o] 7Hsdithe Aol 22 7ML 5L 7|UE2 24 AL, #4 w2 4 Ade Sdsin 2

295 AIZ W8k Zolt,

51 9% Autograd 2f0|=2242]= UO[E[= mloiMnt Huto|E &P ALESH 8l40| 7127 ((gradien) S 28 1 8 l XLA Znjgle= A4
FCE HEGH| G HMERS 2YE 7I436ts Matieet Zu0l M8 HulUaiolch JAXS TS Di.u"i 101 B0 ArS St
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CER Bxloll o] MolA ofa] ¥ A EBAEN He] 3L ww ek ool tixE of)

A B AJEAe| A Bto
& Vision Transformer / MLP-Mixer
File Edit View Insert Runtime Tools

‘= Table of contents X

Q, | Copyright 2021 Google LLC.

Licensed under the Apache License,

<> Version 2.0 (the "License™); by
Setup

= Imports : ;
Load dataset i

Load pre-trained iid
Evaluate
Fine-tune |

= Inference

J2 1614 B ERHARH L EZ
=ESe B Heid WAS nEd shile] i olvixg Beigt
# 24} 8t olo|x| &85}
images, labels = batch{'image']0]:9], batch['label ]0]:9]

titles = map(make_label getter{dataset) labelsargmax{axis=1)

show img_grid(images, titles)

L EAZY 78 AU S5 520



horse airplane

sel - |

truck

automabile

8 16.15 atdo| *l= ojolx|

NOTE

S g

0| &ojlAl AKEEL OIDIXISE Alex Krizhevsky2l 2009 =2 "Learning Multiple Layers of Features from Tiny
Imagesihttps wwwgcstorontoedu, ~kriz/learning—features—2009-TRpdf)ollM 7FHSICL 0ID[XIS2 CIFAR-10
I CIFAR-100 HIO[EA0llA 74 Z0ILt (torontoedu: https  wwwcstorontoedu, ~kriz/cifarhtml)

H—‘
[m
L
flo
b
AN
(m

o) Ae] IPYE A2 F 8 olnl g EAIh

# 2ol Lignt SUSIX|TL s& HI0|EE EA

# o]o|x|7t {9 Ct27| He|n/El =X S8t

# 2% oCIE0lM input_pipelineget data() 2= £215} 0|0fX|7 OfEA| TH2|=h=X| &2l
bt

ot

batch = next{iter(ds trainas numpy_iterator())
images, labels = batch['image'][0]:¢], batch['label 'N0]:9]
titles = map(make label getter{dataset) labelsargmax(axis=l)

show img_grid(images, titles)
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- HIEHHZ00 A 21288 Al st

Qb WjEkTY ALZL FERHAR SHHAIT Qlrk djEfiAg AwuE e o) Me
t}. o] MolAlk QUzk v FE AIR AW HEPHAR 7He 28 iR =78

A&t
otuter, AFH v, IFI HHL AL ohE ARHe] ARUA S EUIA THEe] & Rol
ot A ANfEE S B AL dol OhE AlRED § AElo] Aojats B8 BY7S AL 4 9ok
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biased outputs)

- ENE Qi BRE HEE MY 4 QT ChatGPTE 2022 1120 S7HEIRL7| o) 2021
02| io[E{Rt ARBLLY,

* OpenAl2| RE2 23 LE5iCE RE0| X5 iR SHEC
* ChatGPT PlusZ AtE51A| € 4 Lt ChatGPT Plus= GPT-35 legacy (ChatGPT2] &7 ),
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2022'a 129, Joe McKendrick?} 3£ H 2(Forbes)ol| 7]12%F "Who Ultimately Owns Content Generated
By ChatGPT And Other AI Platforms?,(https://vww.forbes com/sites/joemckendrick/2022/12/21/

who—ultimately—owns—content—generated—by—chatgpt—and—other—ai—platforms/)
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202341 29, Blake Brittain7} 20|E}(Reuters)ol| 7]11§+ TAT—created images lose U.S. copyrights
in test for new technologyi(https://www, reuters.com/legal/ai—created—images—lose—us—

copyrightstest—new—technology—2023-02-22/)

2023 49 %, Tom Hals®@t Blake Brittain®] 20]E|(Reuters)e]l 7]3113F "Humans vs, machines:
the fight to copyright AT arty (https://www.reuters com/default/humans—vs—machines—fight—

copyright—ai—art—2023—04-01/)
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| 1 davinci | 19 ada—smllar[ty 37 textksearch—babbagedoc—OD]
2 text—da\;lglcwliedlt 001 ) ‘ 20 text—davmcH]OS - a 38 gpt—35 turbo R 7
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11 whisper—1

12 code—search—babbagetext—001
13 text—curie—tl[ﬂ

14 code—search—habbagecode—001
15 text—-ada—001

16 text-embedding—ada—002

17 text=similarity—ada—001

OpenAl2] glo]Be

29 ada—search—query

30 text—search—davinciquery—001
31 curie—search—query

32 gpt=35—turbo—0301

.33 davinci—search—query

34 babbage—searchdocument

35 ada—search—document
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/3 ChatGPT API AIE5H|

%27)9] ChatGPTE GPT-32 WAl GPT-35—turbos AFHERIC) o)A W&o)A 3 AS4t Lo}

ZEAIRE, A ot - golch
Jump_Starting ChatGPT with_the OpenAl_APLipynbs Go= 4}
OpenAlE HABIAL E2]2 3 API keyS YB7IcE

7d, GPT-3 ATIS ALEEt QR EgAZE S|4 S83t 2p4at SUsict Fasiod 742 i
gels) 2L,

17,21 2EIX MM
OpenAL= 8414%1 8% whalg =gict

1. ChatCompletionO[2t= ZUME AHESI0 QABICE

2. ChatGPTRL Uizl /=5t tisks Al gpt-35-turboE AMESICY,

3 Z HARIolE DEirole)o] RUTE AlAEsystem), OAAE E(@ssistant), ALSXHuser). AJAGIS Fdt
Ol d&ot= 7|2 HIAIX], HAASEES 20| HEsHs AFAXRl HE MEAHE A 28 LIRS

=
O|o[git). ChETH 0| TEDES M75in H&E 4 QU

response—openaiChatCompletioncreate(
model="gpt—35—-turbo”,
messages=[
{"role"™ "system" "content": "
#OA|ABES| et 4F

#SH2 =20| Eli= HAABELICE

You are a helpful assistant'},

(TT] "o

("role™ "user" "content"
HAEA 22 JLRIe] XAl
#O # AMH|AE HSEILIR?

What web services do you offer?"},
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e ou won won

{"role" "assistant", "content": "We provide web designers, developers and
web templates'),

HOIAIAEIEL] O HIAIX]

#8 CIXR2, ZH, 2 ERE HSEUC

we n (] "o

{"role"™ "user" "content" "Do you have a starter package?"})

#ALSRIS| B4 T ES JHRte] Hot

#AEE TiF X7} QlLta?

17.211 API SH

API®] A & (response) S EHE 4= ich

response
SF 2 MR TR RS TP 4 otk

{(OpenAIObject chatcompletion id=chatcmpl-6p066dwZx051lwtRNIhJaFeWwolpAR
at
0x7fa%eedcfb80) JSON: {
"choices" [
{
"finish reason" null,
"index™ 0,
"message" {
"content” "I'm sorry, but I'm just an AI language model and I
don't provide web services directly If you're looking for a web design
and development package, there are several options available depending
on your needs, budget, and preferences, Many web design and development
companies offer starter packages that provide basic website features
and functionalities, such as a few pages, limited design options, and
basic SEO optimization. It's best to research different companies and
compare their packages and prices to choose the one that meets your
requirements.”,

"role" "assistant"
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"created” 1677705378,
"id" "chatempl-6p066dwZx051wtRNIhJaFellwolpAR”",
"model" "gpt—35—turbo—0301"
"object" "chatcompletion”
"usage" {
"completion_tokens" 104,
"prompt_tokens™ 52,
"total_tokens™ 156

Stol] theh AAE A

4 qlek

-2 https://platform openai com/docs/guides/chat/introductionof| 4] 2913k

=

ulg-2 BUEPE] 98 S8 old B 48 elshis Ho| FRsit B2 48 F35}] of

i

EA01A HlE-& EYEHYSH= 715 F718lo] Heo| Frh

ul-g-of thgt AT 8- https:/fopenai.com/pricing#language—modelsollA] 218k 4= g}

oAl SHolA Bagt HQAES 2&3 BAL,

17.21.2 SEHMEAE F&5H

)

tle

FE 3 E2 jsonollA ZIE 7EE 4= Qlth

#4d a1 SH =251

response['choices"][0]["message"]["content"]
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I'm sorry but I'mjust an AI language model and I don't provide web services
directly If you're looking for a web design and development package, there are
several options available depending on your needs, budget, and preferences.
Many web design and development companies offer starter packages that provide
basic website features and functionalities, such as a few pages, limited
design options, and basic SEO optimization, It's best to research different
companies and compare their packages and prices to choose the one that meets

your requirements,
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ChatGPT Plus= I EQ} =41 ZtAM5HI|

o] AHo| A= ChatGPT Plus® RES} =4 @ AL zpAs) 2 Aolok

IBM SPSS Z7% EZ|(IBM SPSS Decision Treel= Al 24 A A8 93t 22 4] 23 a2 ot

= ELF-O]f—}_(httpsi//www_ibm,com/products/spss—decisionftrees)
BRI o 2 EofA= B3 22 ao] o)l thedt Fa w 2 Hs)

B E A A4-9] Chapterl7 20 9= ChatGPT Plus writes_and_explains classification.ipynbS
ol 2},

U8 A3d5}7] Holl OpenAlE A3l YEESE 5 APT keyS U251}

17.3.1 TETE &}

ChatGPT Plus®] 74 ARJHZ Abo]ZlR(scikit—learn) S AX|8H, ChatGPT Pluso] o2 %= 7}4]
278 Bck

1. MO|ZRE2R Iris HIO|EIA 237|2 2HS1 matplotlib 22 Zots BAIBIC, OpenAPI2|
APl= AHESIR| d=Ct

oM =EALE 2all RIMEH MHS FI15Hct
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"This program is a simple machine learning project that demonstrates how to use
Scikitlearn, a popular machine learning library in Python, to build a decision
tree classifier for the Iris dataset. The Iris dataset is a famous dataset

in the machine learning community and is often used as a benchmark for
classification algorithms.

In this program, you will first load the Iris dataset and split it into
training and testing sets. Then, you will create a decision tree classifier
model using Scikit-learn’s DecisionTreeClassifier class and train it on

the training data. Next, you will evaluate the accuracy of the model

on the testing set and compute the confusion matrix, which is a table
that summarizes the performance of the model. Finally, you will plot the

confusion matrix using Matplotlib.."

"0| T2 IS mo HollA EE| ARRElE HAEY 2to|=ei2(Q] A ZIEE ALEE, &

dataset)of CHEt ZX E2| 227|decision tree classifier)E F&siE WHE B F= 72
3t Al 2iE om2AEQI | EXf o[BI tileld HFLENM R
o| HiIX|ot= = At ARRELICH

0| ZRIMo|ME HA EA] Co[EAE 26t Z3 0B HIAE HoHASE FEEi|ch 22
CF2 AO|2]219] DecisionTreeClassifier SHAS AIERSI0 ZE E2| 287| REE Mo &
& dlo|Efoll thsl ShaEiLICE LSO 2 HAE MEC|AM DR Ma-E Hilstn REe| M52 R
Q| Q% $Z(confusion matrix)S AMEILICE DIXRIS 2 MatplotlibE AMESHH Xt HEE

=

ChatGPT Plus®] ZjAle] wha} Afojzldde] AAJH o|F, ChatGPT7} 23S A4dgict,

17.3.2 ChatGPT PlusJ} ZAsH = g4

o] ZatE 7|ckel7|et shel ek

import numpy as np

import pandas as pd

import matplotlibpyplot as plt

from sklearndatasets import load iris

from sklearnmodel selection import train test split
from sklearntree import DecisionTreeClassifier

from sklearnmetrics import confusion matrix
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from sklearntree import plot tree

# 2 tlojEAl 22127

iris = load_iris()

# s& 0|z} HAE dlo[ElMlez BEst5}7|
X train, X test, v _train y test = train test split(irisdata, iris.

target, test _size=02, random state=42)

#2d E| 257| 24 s&55|
model = DecisionTreeClassifier(random state=42)

modelfit(X train, yv_train)

# E|lAEMO = el WILELT|
score = model.score(X test, y_test)

print(f"Accuracy: {score.2£}")

# X E Albtstr]
v_pred = modelpredict(X test)

cm = confusion matrix(y test, v_pred)

# Xt &g Tz
fig, ax = plt.subplots()
im = ax.imshow{cm, interpolation="nearest" cmap=pltcmBlues)
axfigurecolorbar{im ax=ax)
ax.set(xticks=nparange(lcmshape[l]),
yticks=nparangelcm.shapel0])
xticklabels=iristarget names, yticklabels=iristarget_names,
title="Confusion matrix"
xlabel="Predicted label"
ylabel="True label")
pltsetplaxget xticklabels() rotation=45 ha="right"
rotation mode="anchor")
for i in rangelcmshape[0])
for j in rangelcm.shape[l]:
axtext(y, i, formatlem[i, j]. "d"), ha="center" va="center"
color="white" if cmli, j] ) cmmax() / 2 else "black")

figtight layout()
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# Z3 2| azi7|

pltfigure(figsize=(20,10)

plot tree(model, feature names=irisfeature names class names=iris,
target names, filled=True)

plt.show()

o|A] ChatGPT7} AASH &5 Ealsly|ul shd ik

[l Copy code

pandas pd

numpy np

3E 17.1 ChatGPT7t MMst 2=

17.3.3 ChatGPT PlusJt J2{tH 21t

tlo
rEi
il
2
i

ChatGPT:= 2.2} &3 (confusion matrix)

Hat=: 1.00 A ™

setosa

Ll
o versicolor 1
w0

virginica 1
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el 43 ErE g

petal lenath (em) <= 245
gini = 0.667
sampies = 120
value = 40,41, 39)
class = versicclar

cm) <= 475
gini =03
samples = 80
value = [0.41, 39]
class = versicolor

| length (crm) <= 4.95
et e?miiof;

samples = 8§
value = [0, 4, 4)
class = vmsic

2194g SES17HA 108% Aejx] Gholeh. obfte] W2 AHTET =, FuHISO 2 ChatGPT
2 A8 8 o] A4 e
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o] M oA GPT-4 APIE AM28}= ChatGPT Plus GPT—4E Futdsio g A&l 27ch
24| 717He ©=317] A8l GPT-45 2otUsle 2 Abgehs AT A A8s) 24
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Getting_Started_with_GPT_4.ipynb T+Y-& F=}
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[C] Cepy code
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17.4.2 GPT-42 Greg Brockman0| 20234 32! 14201|
GPT-4E& AJlist REE S HiiFE= JIs BS)|

Denis Rothman! I would like to write a program in Python in Google Colab
to display a YouTube video in a frame in Google Colab cell. The video is a
presentation of GPT-4 by Greg Brockman, How T can write this code?

GPT-4: To display a YouTube video in a Google Colab notebook:

HiLA 2ADE B2 T0)M DIOMHOR L2 IUS Shsh T2 T Mo| Zeol S5 ST

uy  mo

L=}
AlGHD HaLct o 3842 T4 BEE0HGreg Brockman)?| GPT-4 ZFHIH|0[HLICE 0] 2=
A5t {EA| sHof BHLtR?
GPT-4: 72 TY ER0 RFE STHE BABIEH -

"

S ) HH R wERoN 5 sk )5S GPT-4ol7l AFsIX,

from IPythondisplay import YouTubeVideo

Greg_Brockman="hdhZwyf24mg"

# Ozl video idE Blste REE SFA idZ2 HRELC

# T3 BE0to| GpT—4 Iy HE(0|M id2 HIRT|
video id = Greg_Brockman

YouTubeVideolvideo_id)

T 2P ERATHE ALZE OpenAl2] ChaiGPTSt GPT-4
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17.4.3 GPT-4= WikiArt2] O|0IXIE EMF= Z=2 08 PH=D|

sEZ Yelsta), GPT-47} A|AIARS L,

Denis Rothman: I would like to write a Prthon program for Google Colab that
can display images from wikiart How do I start?

GPT-4:To display images from Wikiart in a Google Colab notebook using
Pvthon, you can follow these steps-

giL|A 2A0E 27[0tE(wikiart) O|0|XIE J2l= 712 IR 0o T2OME ZpM5ID A&LICEH
O AlRjcHOF SHtR?

GPT—4: IO|ME AISel 72 T = ES0| 2/7(01E O|0[XIE J2/2iH ChE HAIE maMe

GPT-42] A|AJAEHS: Sfeleln =g Alagalr)

# 2 gloj=22a] YxESI7|
import requests

from IPythondisplay import Image, display

# ¢I7|0lE o|0|XIE J2l= &4 Helsh|
def display_wikiart imagelurl):
response = requestsget{url)
if responsestatus code == 200:
img = Imageldata=responsecontent)
display(img)
else:

print("Unable to fetch image")

# of2f URLE H¥SH= 2/7(01E 0|0|X| URLE H}R7|
wikiart_image url = "https//uploadsiwikiartorg/images/salvador—dali/
the—persistence—of-memory-1931jpg"”

display _wikiart imagelwikiart image url)
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Denis Rothman: Ok. I want to create another program on Google Colab in Py thon.
This time I wvant to write a program that displays movie reviews from IMDR and
displays them in the Google Colab notebook. How do I do this?

GPT-4: To display movie reviews from IMDb in a Google Colab notebook using

Python, you can use the requests library to fetch the HTHL -

LA 2ATE 2012 72 IYOIN DoMez Cf2 B2 I3AE e A&LCE O|Hol= 11DRe ¥
2 2|]RE B Z20US AEstD HELICE HEA sliof sHtR?
GPT—4: OIO|MZ ALZel 2 ZY¥ =E20 1MDBC| ¥3l 2|HE HHF2D requests 2H0|E28EIE

MESH HTMLE 7[HE 4= Q&L -

ERo)4 GPT-49] AAARHE ERlskr 25

1

I

At

U

HA ¢ glo]x]E AA7s] Y3l beautifulsoupd S A2|3Hof Fhc),

pip install beautifulsoup4 lxml

olH| GPT-47} B4 =5 U + Yot

import requests
frombsd4 import BeautifulSoup

from IPythondisplay import display Markdown

def display_imdb reviews(movie id, num_reviews=5)
url = f'https/wwwimdbcom/title/movie idl/reviews"
response = requestsgetfurl)
if responsestatus code |= 200:
print("Unable to fetch IMDb reviews")
return
soup = BeautifulSoup(responsetext, "1xml")

reviews = soupfind_all("div", class ="imdb—user-review")

2t EMATME AKZS Opentie] CaGPTS GPT-4 555



for idx, review in enumerate(reviews[num reviews])
title = reviewfind("a" class ="title")text.strip()
author = reviewfind("span”, class ="display—name-link")text.strip()
date = reviewfind("span” class ="review—date")text.strip()
content = reviewfind("div" class ="text")text.strip()
displavMarkdown(f"*Review {idx + 1} {titlel™™")
display(Markdown(f" by {author} on {date} ")
display(Markdown(f "{content}Wnin——-")

# 25H= @sie| IMDB IDE movie id0f E7|
movie id = "t£t1375666" # 21414(2010)

display_imdb reviewsmovie id)

2AFZ e At E=E

Review 1. A one—of-a—kind mind-blowing masterpiecel
by adrien_ngoc 1701 on 1 March 2019
My 3rd time watching this moviel Yet, it still stunned my mind
Review 1: Mol B olli?l ¢les Sel= EA
by adrien_ngoc_ 1701 on 1 March 2019
0| Gt Ml Binf B= HuIcH sHX(2h 6T5] sEfsLch -

17.4.5 GPT-4E RA IIEE H0F= T2 8 DH=))|
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Denis Rothman: I want to write a program in Python in Google Celab that
reads a news feed. How do I do that?

GPT-4: To write a Python program in Google Colab that reads a news feed, -

GlLlA 2ADE 73 FHOIM 74 DIEE SHe ZRIHS MOMo R Aot AELICE OfEH) 8ok ot
Le?
GPT-4: 72 THOIM 7 TIESE Y

rr
H
i)
=
H
Hu
L
o
mjo
il
0%
o
]
e

=804 GPT-49] AAARHE Helstn LEg Aasia),

lpip install feedparser

import feedparser

news feed url = "http//feedsbbcicouk/mews/rssxml”
feed = feedparserparselnews feed url)

for entry in feedentries:
print{entrytitle)
printlentrylink)

print()

o] S|seteln AT 3 Al|EE BT 4 ik

NHS 5% pay offer mav end bitter dispute in England https//wwwbbccouk/news/
health—649772697at_medium=RS3S&at campaign=KARANGA ./.

17.4.6 GPT-42 K-means S&{AE{2!(kmc) £&istD|

old] cflAo A= HERE A4 FEE A7| 93 GPT-49} tisE Zugk=c}

I8
i

fl
4
o

8ol GPT-4= AYH & 77 23k wheby GPT-4o] o} vjAAE Adsln) =
sh=g gk

T2 QU7 EMARHE AT Opentle) ChalGPTEE GPT-4 557



A7 WHE TEE ofe] U8} B e 45 9ok

J7]M= GPT-471 A3 ZEE AlFsla, oF

i

L4313, ZHHE B oA A3t

052 k—means S2AEHE @35t TEIT Eolrt

Denis Rothman: Create a program in Google Colab in Python that can generate
1000 random numbers between 1 and 1000 and then run a k-means clustering

algorithmon this data and finally display the result in matplotlib

GPT-4: To create a program in Google Colab that generates 1000 random

numbers between 1 and 1000, runs a k-means clustering algorithm on the data,

and displays the result using matplotlib, follow these steps:

oiblA 2AQE 2 F0IIA 101M 1000 Af0]2] = 10007HE 4445k Of CIO[E{N| Cifsh k- 2
3t Y0E|ES AldletT OK|UCE matplotlibZ ZIIE HAGHs D0 T2 IS ZiASHA]

GPT—4: 10{A 1000 AtO[Q] Th= 10007HE MAd5HD 0] HO|E{0l| CHEH k—T 228 Yu2l=ES Alsst

CHS matplot1ibE AIESIH EHE BAlsh= RIS 72 FH0|M DS Of2 TIE maMs:

el

"

GPT-47} oltlell At FEE B3I 92 Aelch 957} WSl Belx] 2R, GPT-4¢)
¥hS-2 S AZS FTE s 2 Hrh 4Re TEE deishl] Faksloc),

GPT-47} et ZLEU ALgAE AT B4E RE 0% YR 2 4 Stk 21417]9) Fp A4k
& A2e wAo] Lgeh

17.4.7 GPT-40lIH| GPT-42t GPT2| OF3IEX{0Hl CHaH & 238171

m[m

o] L ES-L2 OpenAl®] AYRQ] Greg Brockman®] GPT—42 2HE3}E A] 24A17b0] A1 20234 3

o 160 2=

GPT-49} Bn|28 <83

mlm

xas) mgkek
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Denis Rothman: * What is the difference between GPT-35 turbo and GPT-47
GPT—4'As an AI language model, I am based on GPT-4 architecture, so I can
provide you with a comparison between GPT-35 Turbo and GPT-4, GPT-3.5 Turbo
is a version of the GPT-3 architecture It was developed by OpenAT and is an
improved, more efficient version of GPT-3

s

The improvements in GPT-4 include:

1, Higher capacity: GPT-4 has a larger number of parameters than GPT-35
Turbo, enabling it to store more knowledge and generate more sophisticated
responses,

2. Better performance: GPT-4 can understand and generate text more
effectively, resulting in improved performance across a range of tasks,
including translation, summarization, question—answering, and more.

3, Enhanced fine—tuning capabilities: GPT-4 allows for better fine—tuning, making
it more customizable for specific applications, industries, or use cases,

4 Newer knowledge base! Since GPT-4 was trained on more recent data, it

has access to information and events that occurred after GPT-35 Turbo's
training data was collected. However, it's important to note that GPT4 may be
more resource—intensive and potentially more expensive to use, depending
on the specific application and API usage, In summary, GPT-4 is a more
advanced and capable version of the GPT series compared to GPT35 Turbo,

with improvements in capacity, performance, fine—tuning, and knowledge base"

HUA 2A0R * GPT-35 turbo? GPT-49| Xj0|MS 220017IR7

GPT-4: AT 210} RE2M X= GPT-4 0P [BIXE 7|9t 511 Q202 GPT-35 Turbo?} GPT-45
HmSI0] EESHER 4 UELITL GPT-35 Turbok GPT-3 017 [EIX{2] HEYULICE OpenAIO|A JHgt
SHon GPT-32| k(D Cf SEXR! HiHYULICE

s

GPT-49| JHM AIEHS ChSm ZLict

1. o 2 282 GPT-4=

3 2hE DM =4 7]
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|5k GPT-4= E4 HI0|EZ SHEES7 | W20 GPT-3.5 Turbo?2) 8k H(0[E{7F 4TI 0|
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| Lt HE 2 O[HIEN] BMASH 4 UELICE SIXIRH S ofiZ2lA01Mat APT AFEZH0] W2} GPT4

IAAZ Cf 0| ARSEIT ARNOE AIS HIBO| O 20| S 4 k= ol R0 BLick 2253t
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2
A, GPT-4= 82 M= D|A| =H U XA 7|Ht0| JIME|] GPT3S Turbel]| Hlsi HE WrE J|s
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GPT—49] 541t satesio 2 4 AL g¢ld 4= glct
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o TETE AXILIOIE
ZEZE A= AojlA " ¥ Rt o] M AcAE OpenAI_J ChatGPT, GPT-35
turbo, GPT—45 AE5}= HIH L dolh
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A&7 YRS HEE GPT-35—turbo? GPT-48 28 4 Qlck

ZERE 2700l QOIEAE A JHa B2 W 31 2 o
+ 7l DHO| & RS o4 )M EFOI KBS & 4 ¢S o

- DEIE AXL0YOR B2 DS M8

Prompt Engineering as an_alternative to_fine tuning ipynb& Ho|® 2}
o]d Mol H= OpenAlQ] &4 W AB4E Al ERAER mdl2 dolwtct
ojfl =ERQ| Y2 FEAo|d, oh3 471 AL AFH o2 AvjRc

1. ChatGPTE st X4 Ho]A =5 |
2. 7|¥EE F=51 AEAT 2F el |

3 2Fet Uigo| g7l o] U= ZEZE F&sp7|

17.5.1 ChatGPT2t GPT-4E flgt X|4 HIOIA =51

Yot B2 A4 Wo| A FEUTE ofFo] oAAHE FEO T LExEo] MY Aol

assertl={'role" 'assistant’, 'content" 'Opening hours of Rothman Consulting
Monday through Friday 9am to 5pm, Services expert systems, rule-based
systems, machine learning, deep learning, transformer models.'}
assert2={'role" 'assistant’ 'content" 'Services expert systems, rule-based
systems, machine learning deep learning, transformer models.'}
assert3={'role'" 'assistant’ 'content" 'Services Fine—tuning OpenAI GPT-3
models, designing datasets, designing knowledge bases.'}

assertn={'role" 'assistant’, 'content" 'Servicesiadvanced prompt engineering

using a knowledge base and SEQ keyword methods.')
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#21 X|4] H|0|AE HIO|EHAISZ ALZSEY|
kbt =]

kbt.appendl@assertl)
kbt.appendlassert?)

kbt appendlassert3)

kbt.appendlassertn)

17.5.2 I/ESE FII6t A EXT 23 IHalsh|

2|4 wjo] 2] v g3t HHE F8 7|HES FU1E

assertkwl="open"
assertkw2="expert"
assertkw3="services"

assertkwn="prompt"

T b, AR 8RS S SHALE Q3T X4 HlolA Zhe] SARE B & s gas

AR =B F8HY Y oS #s AHA 238 TSk 3 71A] dlajelt

# 0|2 oflAlojct. Z==H o] W7 HAE|OLO|=IE 4~ QUck,
def parse user(uprompt kbkwkbt):
i=0
=0
for kw in kbkw:
#print(ikw)
rg=struprompt)
k=strlkw)
fi=rqgfind(k)
if fip—1:
print(kwrqkbt[i])
=i
i+=1

return kbt[j]
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#convmodel="gpt—35—turbo’
convmodel="gpt—4"
def dialog(iprompt):
response = openaiChatCompletioncreatel
model=convmodel,

messages—iprompt

return response

AFR A pAE gl Hhol dialog TR A2k 4430

Z+ @ 3ol i3t S5 Tri(pandas) HlolE =P oE BT

0 {role": 'user', 'content’: ‘At what time does... Rothman Censulting opens on Monday at 9am.  Total Tokens:83
1 {role" 'user, 'content’: 'At what time does... Rothman Consulting is not open on Saturdays. Q...  Total Tokens:97
2 {role" 'user', 'content': 'Can you create an... As an Al language model, I'm unable to create ... Total Tokens:457

3 {role" 'user, ‘content’: 'What services doe...  Rothman Consuiting offers a wide range of serv... Total Tokens:347

T 7.5 AIER 28 55
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e

175.4 88, =

L-EX2] 4, Moderation, quality control(Zg, E&

ARNE LsIAL
I apologize for the confusion inmy previous message, Rothman

],

Consulting is open eonly from Monday through Friday from 9 AM to 5 Pl We are
EEZE & ADEZLICE Rothman
2 oLt ek

text ="
closed on weekends, including Saturdays. If you have any further queries
Z04| CHal
= Equs

please let us know" ("7} OF0| 24 HAZ|7}
H K2t

2 UM BeY, 2T IAIRH 2F 5AZIKRH 2
ol AR

LICE S=7F 22| Afghol Qict

Consulting
HEHK| Y

response = openailioderationcreatelinput=text)

BojFrt,

i

8% Ft

re

=g
{OpenAIObject at 0x7#867f7b30) JSON: {
"hate" false

hate/threatening™ false

self-harm" false

sexual'™ false,
sexual/minors"™ false

violence" false

violencefg
223} A7HS 7L o]l mERS ARzt 81
of Fshe A2e 7142 olsle) w7l

) Ao Al OpenAld] riglo]4 BEl-S ALg-

TR

HALDE ALE

Bt Op=nsl@ CtalGPTRI GPT-4 565



ARg3HE Ao Foh ChatGPTE &4 IEF A9Y + ik, B 24271 E
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1473, SHUA EWATH DY siAS (0 U 2HSE AlS] F 7EX| 2401 Heto CHRIUCL

78| 8 A%4-2] Bonus 20| 9= XAI by ChatGPT for ChatGPT.ipynbS A85HH ChatGPT
ANAl ChatGPTE| AZE HYSIEE & 4= k. ChatGPT XAl ChacGPTY ZAHE
SHAP(SHapley Additive exPlanations) 7|02 FEA3leE & Zlo|c}

o] LERZ SYHold s FAE0] XAIE &=t 5] € Zlolth

A ChatGPTe} 202 2 ti3lste= WHE Yozl

17.6.1 Whisper2t S804

A
i

o] 4] 4= Whisper API2} gTTS(Google Text-to-Speech)E AHE-3}e] S4J914] wHlg L
Zolc}, o] LERL OpenAl 2L H|E35 AT Eojo)4|e] L3} 5t e 93t 712 Woe
c},

nd
it

32

Speaking_with_ChatGPT.ipynbS Hoji .z},
OpenAl AZ], YELE, APl key Y8 52 A2 b2 L EEF Fslr},
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17.6.11 gTTSE AIETHHIAE S Bzt

E

gTTS(Google Text-to-Speech)=

74 B 715& 1 Aot

o] HEBHES @ v 9-83lTh TTSE AAlsh YAE

17.6.1.2 gTTS % A AZE 5H|

A gTTS7F Hasgh 24-¢ dajsia Y= =3},

#3gTTS UEES|
try
from gtts import gTTS
except:
Ipip install gTTS
from gtts import gTTS

from IPythondisplay import Audio

5 9o} AFER 5 gl

ol
fr
o

Windows2] 2/4¢14] 7] e
ol kEEA= WindowsE AMEETE ZAIR W82 WindowsollA CdlH{HIE 2L viol2
2aTEQ BME sk (hetps://support.microsoft com/ko—kt/windows/r 3 — Q1 A& —A}-8-3}

o}—8] ~E—groj2h7]—854ef1de—7041-9482—d755—8fdf2126¢f27)

NOTE

Fof ol =ESOIME, 2F WS 23t AUEE =2{0F Sict.

O A

ofZajAlol el 2 ARt A https://pypi.otg/project/pytimedinput/#.~text=timedInput) 5 T}
£ S =SE th

o] diAlefid= e} 7|5 7Itheli= prepare_message() 5 AHEEICL

#STT(Speech—To—Text). 0SO|| LHEEl sTT Y AI25}|, GIE B0 YI=2H /=2 7| + HE &2
ALESITY,
def prepare message():

#0L0|3E ALE5I0| RBS USIALL ZF EtOJZSICE

# 0f: "Where is Tahiti located?"

print("Enter a request and press ENTER.")

uinput = input("")
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“Where is Tahiti located?"S U5}

o[A] APIo]| HEE TFELES Fu3ic

#OpenAIo| ARE Z2oE 01=7)

role="user"

#iprompt="Where is Tahiti located?" #0}0[3Z AI25IX| U2U AR
line ={"role" role, "content™ uinput}

line ={"role" role, "content" prompt}

OpenAl®] HIAIZ] A E W71 918 W45 ARt

NOTE

PE— - — - - s N
DODiAIR] TR0l ohE O e MRS Haf 12 ZEOE IX|L0fEl MMM AE Prompt_Engineering_as an_
alternative to fine tuningipynbS 85l EI}.

oAl WA V|AIAE SR T

#OIAIX] BHEY

now

assertl={"role" "system" "content™ "You are a helpful assistant"}

assert2={"role" "assistant" "content" "Geographv is an important topic
if you are going on a once in a lifetime trip"}

assert3=line

iprompt =[]

ipromptappendlassertl)

ipromptappendlassert?)

ipromptappendl@assert3)

return iprompt

17.6.1.3 GPT-3.5-turboli| &35

ZEZEQ] A1) HHE ATt oA digd mds I 238 HuH Hol of71Ad= GPT-
3.5—turboS AHEEF Flo|c},
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response=openaiChatCompletioncreate(
model="gpt—3.5—turbo"

messages=iprompt)

#44d A1 BE FEs|
text=response(['choices"][0]"'message"]"content"”]

text

i)

% 18

€3 ojAle} Aok ohet Zrh (Ul utet ged
Tahiti is located in the South Pacific Ocean, specifically in the archipelago
of Society Islands and is part of French Polynesia It is approximately 4000
miles (6400 kilometers) south of Hawaii and 5700 miles (9200 kilometers) west
of Santiago, Chile

"Els|Els HEIEY, S£38] AMO0[01E] Mk ZE0f fIX[Gll Uen DafAd Z2(4A0te] YLRILICE &t
2LojofM S Z 2F 400001264002 20E), 28| AMEOITUHA MESCZ 5700024920022 0H)

EoIY UsLICE”

17.6.2 IPythonit gTTSE A28t HIAE S Bzt

dAE 9 A0S FAROU o4 HAES S4 WS ¥ 4 Uk gTTSE AMgste] AutE

WAV A2 #HA51aL IPython QU@ 2 2|AYsHc)

from gtts import gTTS

from IPythondisplay import Audio
tts = gTTS(text)

ttssave(' lwav')

sound file = 'lwav’

Budio(sound file, autoplay=True)
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T2 17,6 42| I ZAsE |

17.6.2 Whisper= QL|2 I B0 D]

re

Whisper® AHg3te] 319] Amgl, QlER 59 2rle wjalg ror dloje} Sxo] gasa i

oIk

&

>

et

&2

A 2T X BE fimpegs AT}

lpip install ffmpeg

olA| 2rje oS HMARITEL Whisper7} AH5-2 & 1olE A Aol

lwhisper lwav

A slofol Ape} 7123 ehejetelo] Zeigint

Detected language: English
[00:00000 —) 00:04.440C] Tahiti is located in the South Pacific Ocean.
[00:04.240 — 00:06.320] Specifically in French Polynesia, [00:06320 —) 00:10720] It

is the largest island in the Windward Group of Islands in French Polynesi

2!

choFst el e 2 & AAFh (json, sret, tsv, txt, and vtt)

i

2 23

fqr

U

jsonoll | W BAES FEY 4 Ak
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import json

with open('ljson'} as £

data = json.,load(f)

text = data['text']

print(text)

=EN Ao Ak e} Pk

Tahiti is located in the South Pacific Ocean, specifically in the archipelago
of society islands, and is part of French Polynesia. It is approximately 4000

miles, 6400 km, south of Hawaii and 5700 miles, 9200 km, west of Santiago, Chile,
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DALL-E 2 API AlZ61II

DALL-E9| B]AE ou]x] Wghe e Azt 59t 37| WHgich EdAZn= 2] E5of Aok
o] glof thorst 3of 288 2 gtk ETAZNL o| orje, oln|z| 5 tlokdt AES §5s}e]
HE] 2 (multimodal) 2 AFE-FC}

A 15% NLPRE HE EMAZH FEPIX|] DALL-E A4 DALL-ES] of7[HIHE dolg
At

https:/fopenai.com/index/dall-e~29|4 DALL-E 2& AFM&3[ & = Qirh

SRt o] Aldof A= DALL-E 2 APIC] 2M|t] APIS Al85to] 2 7888 A% 2R3l APT
£ AFgShE ChFR o[ul A8 A, S, WAE 4 S,

Getting_Started with_the DALL_E 2 APLipynb2 @ojila} 2§t 228 Eo] DALL-E 2 API
£ =98 5+ 92 Aolut, o] ER L DALL-E 2 APIE AM-8H= 9P A8k qlok

A g9l dgshe 2F 7)1 olEistA Y ERL] A2 HAE g ol A3y HAL

ol ML The F REO R Yieoji)

rle
o

. MZS ojojx| AtAdsE

- O[o|x] &S|
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17.7.1 MZ2 0I0IXl H&ds5h|
H A oA Bag AAIh ololxt BE Alte| o] AL Zolrt,

ol of Ao, o] Hol Algtela AR} tiatets AFEe] olu|AE WEi R A" A
olt.

HOEOE

ELE
sequence="Creating an image of a person using a chatbot in a restaurant on a

spaceship near the moon"#g 2& 25 Mol Mztof|A RS ALESH= AR 0|0|X|E THE7|

sequencei= DALL-E 2°|#| AAE gAE TEIZEOT]
OpenAlE 42|, YEEFT API keyS YHsH= S HESIAL

o]4] Generation®] 4] DALL-E APIE 4l8§slc}

#0|0|X| 4d517|

response = openai,Image,create(
prompt=sequence,
n=2, #4448t o[n|x| 74
s5ize="1024x1024")

image_ url = response|'data’][0)['url’]

openai,Image create 2 833} o] EEO] 3 WA MofA] U AFUAE ZFEIER ARG

o

o|n| |7} MAJEIQIT) The AL PILY| 42 AR5l ojn|R| 5 HAJSICH

# O|ojx| &2{5}7]

url = image_url

image = Imageopen(requestsgeturl, stream=True)raw)
imagesave('c_imagepng"”, "PNG")

¢ image = Imageopen(requestsget(url, stream=True)raw)

c_image

AV olm|X)7} EAEIC
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2 17.7 DALL-E 2 APIZ M8t ojo|X|

A2 AHULE A APIE A3 giottt 12 W9 o|u)x]7} A4d Aoct,

oln|2E th3 gol A4gict
imagesave("c_imagepng” "PNG")

o) olulx & R LA,

17.7.2 OlOIX| B&s6h0|
DALL-E 29| Zo|4d& &91811, ¢ image png® AZRE o]n]2| S HHIEE 933 Ha}

b 8- Variation 49| ofHolct. o|n|x|g Aelsli DALL-ESl vl&sha o Hojgo s
olulx|g WHHEE Ay,

#o|o}x| HE gHET|
response = openai.lmagecreate variation(
image=open("c_imagepng", "rb"),

n=l,

size="1024x1024")

image url = response['data']0]['url’]
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image url = response['data'l[0]'url’]

image = Imageopen(requestsgeturl, stream=True)raw)

v_image = Imageopen(requestsget(url, stream=True)raw)

v_image
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2 E71X] DALL-E 2 APIZ o|u]z|E AJAg3}ia HE

o|A] FALE Al oJulx]| olE|AEZ} B AE
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|

a7 Qe

BA},

she

WS YofHEgtth
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HeJal] WER dolrb] Ao, Alule BE mdg shie] mExos
Al2) ey Beglel AL GFAHL AFAF M d4g aofskn ok

ChatGPTE HZ3t OpenAT®] thafah Al mEl2 8412 SRI%Tt GPT35-turbo, GPT—4, =Y

#lo)M, Whisper, DALL-E, gI'TS 5+ ARRSIGIC)
ol RESE Z2 IS &3k WS SIRAT Wio] YR Wkt

Ao BE L ERS 9ok o Lolrly] Y3thH, ALL-in—ONE.ipynb2 Aa3) B3}, Fujse

Ao 2 BE B 2Rd 4 ke Foltk

1. ES0|A AFEE 2ED} OpenAl AX|
2.9 2=
3, 2OH0[M 2HE2 ZEIX Ok ZAL
4. ChatGPT7 OI0P |2 Hol=8 ZEZE |
5 ARl 7|2tet AMZ AYots GPT-4
6. Alofl CHEH MEHE +&d6t= DALL-E 2
7 gTTSE Al H&5H |

8 Whisper2 2C|2 BHopm7|

A5 E & Qholl OpenAld] 4l ZIES 2R & 4 ek 34 FHalo] d%o] A

fllo
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Zolct,
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J% 17.5 DALL-E 27} A3t A5}

FF ZH 2EF(Runtime) Wil A BE A8(Run al)S E2sky vpHE £719 ok o]F) o)
tH #pof A A 82 #zls) HA)
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Selobl

o

ol oAkt ol FEoIA P HE AL H85ko] OpenAle] HHtt ZR1E At wgiry

o

78, GPT-3 UIZIZ AFSSt XQIZH EMA I SFo|A Huld GPT-3 ZRofA 3 U o Wxst 2]

A& d& 4 Ao ERLZHE oA AF HT AlelA: B w o] 2 Aot

o
—

Be 274t

il
Iy
rr

{ad
ol

HA 7HMAE ChatGPTE AHE8] Bk I=|m WA fisld Al == E A=g

v}, ChatGPT Plus® k—means S¢]A~E8] ¢85l J=g Jaln

r

e,
rlr
o

GPT—4E A}E86l= 212 7Heiet W8 EdAEr valg w9ldls AL oushc) davinci, GPT3.5—
turbo, GPT-45 HIE3t 507 o]e] EdfA 2 Bdl 229 SIM) OpenAl] ChatGPT Plus,
GPT-35, GPT-48 &% 7hedt AIR AHE5te] ExiAzv|o] dubg d¥d 4= )5l

A4 dol g FESKT 04 TRI o dolgE Fvlste] Wit TEZE Aol Saels

Wule Anole), 71909] A4 vlo| A% e S gtk

e

2|1 1A, OpenAl®] EfiAZol 2491418 718 Hoith DALL-EQ| HJAE on]x] 3
71502 on|X S A4, £, MBSt PHE B v s, BE BHS shie] ERC
2 mo} g Wofl 2R 4= U= Frk,

o]#] ubdsls AI9F LLMO] XAl HRE mlebsti 7L ofajie] 2otk Bonus tlElE o)A 4
Al tigt = EES o FRIE 4= i} oA oJ B2 EdA R T2 IS UHE Fu)7} E)ic)
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01. GPT—4%= Al2jalo] gich £/ HA
02. ChatGPT: AE71E jy|g 4= ot t / 35l
03. GPT-4= E& Al digt &2 A=S the 5 &/ A
O4. 3ig ZFZE Aol AH&3}7] of - 4ot &/ HA
05. GPT-4 7P 7wl EdAoo|n g4t 2|1e] Meio|c}, &/ A
06. GPT-4% Tujelslo 2 AL§3hH UrhE )4 glolw fBeAolie UE 4 ek &/ A
07, Al+ g = 02 GPT-4% OpenAl2) upA|2 EfA g wdo] © Folck &/ HA
Snr

- OpenAl2| ChatGPT &&11: https:/fopenai.com/blog/chatgpt

- ChatGPT2} Whisper APIZ

and-whisper-apis

£7H8k= OpenAl 821 https://openai.com/blog/ introducing-chatgpt-

- ChatGPT Plus& £7H5H= OpenAl 2271 https://openai.com/blog/chatgpt-plus

- OpenAl 22 httpsi//platform.openai.com/docs/models/

- OpenAl GPT-4: https//openai.com/product/gpt-4

- OpenAl2] FEIA X3 ST https://fopenai.com/blog/openai-codex

- FYAS ALE6H= OH0|I2RALE 25| AMpEd (2023 38): https/github.com/features/copilot

- 22| HMIAE S BB httpsi//pypi.org/project/gTTS/
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K|t 44 4 &2t CNNs(Convolutional Neural Network), RNNs(Recur-
rent Neural Networks)S HI25t CI5t Q183-41Z2HArtificial Neural Ne-

tworks, ANNs)O| ZHUEIICH 0|5 HEE T 2EHL! 0FIS0| ALZEC),
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39 1144, 2H(stack)2
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- NLP2} sl=gof 2512 2ol MolEl A=—-0fElMself-attention) A2 &
- MEXO| £815F H|EQ|3feedforward network)E 27t HZG M2 &
=1

=aeh | ELIT MBe =

M OfHIM A 5

WZofRld B 32 HE(head)ehn Beji a7le] S0l FUT 02 itk oejxd

I9 132 ERAZM) st 729 stedo) FddE HoFr] A sl=s Z2AA

I 132 gExzle)] i3 Edlaxnie] 7kyE veh7] ¢8) offlld = ulo|Z 2T 2 AA
(microprocessor) = EHFICE

EdlAEo]e] of7EH = NLPS} shegjo] H#ale] me sit)
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Ci 2% EsHATMH 2 of7 X HEHEZ|0|M MHE 22/X|d EHALL

HE Sl 4 QIS ZOICh GPUE EMAZNS s8xo= ol 7

=03t RA0(C
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CPU vs GPU
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EHA XHO| OF3IEYX Lt w12

2%, EMARM 2Y OPF[EX HmET|e] Wel-d= offid of7[elx Aldo|A Wst o} Eo

2, sheglo] 7hu A Belst 4 gl

TRE] SHEE] dpoge AHY B2 AHRSHA 3 o] shte] o Rm ARAE BaaiA) Tok

ShAl, Al W Bo] W x9] 2t wol x, @ FHIE dp =512 FHUE ofH 2 Lol d, =64
Aelo.2 grsw o mbgol)

"BE ofE JiE HER A S Sk

flju

oW wol 7to] PAS HASIE A2 T2 olF

7He] 33 F7Hrepresentation subspace)S AA Hrk,

I

head 1,-X,dk = 64
head 2,X,d, = 64
head 3, x,d;, = 64
X,dmodet = 512 ———————— head 4,X,d;, = 64 —— ————MultiHead(output) = Concat(Z) =X,dpodet
head 5,X,d;, = 64
head 6,X,d, = 64
head 7,X,d, = 64
head 8,x,d, = 64
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GPU= 82 At floll SHIXIRALE

CPU(central processing unit)= 2| 4Hserial processing)ll g} =loflct ESAZME] ofgl
A =g FER SHETHE AlTte] VR edf A Aolok dgS Hel off- 22 ERHAEZHE 3

&3t CPUE &4 QAR #ueEe] 2dg skl E7s3lt
GPU(graphics processing unit)i= ¥ A4H(parallel processing)®] #&3} Fojqlc}y EgiAzm 2
g A dAHCPU)o] ofd2) HE AAHGPU)E S8l dA=I

GPU= tEst P2 S8 Floll SHIXIALCE

AH|EIONVIDIA)] GPUE W QAR W27 4398 4= 9l WA Toltensor core)$ 71231
olth, ERATNE ERT i o] AV YNIE S BY A ASAUT, AMTore] GPUE
WY QAre 9o REE M3} Hofglch ohe BN o W UGS BHIE 4 ek

- https:/blogsnvidiacom/blog/2009/12/14/whats—the—difference—between—a—cpu—and-a—gpu/

* https//wwwonvidiacom/kokr/data—center/tesla—p100/

22 TPU(Tensor Processing Unit)= QlH|]o}e] GPUS} FAlSIT, HINE2LF AHESHE TPU
ol| A EllA|(tensor) &3} 7}5Ehc)

- httpsi/cloudgooglecom/tpu/docs/tpustilA] TPUG LSt HEE S0 I8 4 Lt
A

© https//wwwiensorfloworg/guide/tensor0ilM HME2R0| HMO| Cier FEE 2015 4= QlCt

mhe}ole] 110M7AS 744 BERT, g TPU 167), 340M 5e}u]E]o] BERT, ypei= TPU 64742 3}
&5, hetps:/farxivorg/abs/1810.0480500 4 BERT Shofl theh of g2 FEE E1% 4= Qlrh

el soje] oAzl WY sheglof] Haehe BRIYY, o)A GPUS ARSH 42 3E0] 29
o)A & o Amma),
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GPU= AI8sl= 2

REREE

ol

o] E2= GPUE BT = Ao, duto]9] nparrays(09} vl ’INE AL-g3ict
o} 2] HiA= GPUA BHEAE A s,

BlAs Tho] X)) HolErt GPUAA REAbE4 Qe ghc)
https://pytorch org/tutorials/intermediate/ddp_tutorial html

3] L ER, BERT Fine Tuning_Sentence_Classification_GPU.ipynb©l|4] CUDA(Compute
Unified Device Architecture) & AHE810] dlv]d]o} GPUSF HAI8TE CUDAE GPUY A ALS:
3t lv|cjote] ETET oIt o F ARSI A4 REof 2AAR] WHAS F7HE 4 Qle} heepsi/

developer.nvidia com/cuda—zone®l|A] A &1 W8 &QIEh 4= glck

BERT_Fine_Tuning_Sentence_Classification GPU.ipynbolAl&= CUDA H#Ho1E Al-gdle] wela)
dlol5E <dult]ol GPUe HERc), o] mff gto]E2]|9] torch device® B4 tHlo]AREA))E x| AJst
4 9m

https://pytorch org/docs/stable/notes/cuda.htmlof A T @& W& shold 4= 9irt

o] SholE XM GPU Tuto] 2 AHSHE WS olmx), tujolag Aejstr, goleg Wl
s}5}i, RS Tulo] AR 2201, X (barch) HlolElE B4 Folck, 7 FEL tujolag 4}

85H= 244 BERT Fine Tuning Sentence Classification GPU.ipynb2] 4 3.9} $h7| Koz}

o CHIOIA MEH(A 3)
dlvltjol GPUS] CUDAE ARSR &= Q=7 &Igieh A8 4= glthw, CPUS ARSI

device = torchdevice('cuda" if torchcudais available() else "cpu")

Invidia—smi

e GIOIE EE2HE 16)

of2] 9] GPUS AHgETHA Y AFHOE RAS B4R 4 gtk
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model = BertForSequenceClassificationfrom pretrained("bert—base—
uncased"”, num_labels=2)

model = nnDataParallel(model)

DS [HI0IAZ Z2127/(A 16)
=g cEfol 2 ARl

modeltoldevice)

o CIHIOIA0 St 2iE(validation) S 2Ist X B&8I0I(& 20)
GPUe| ujZ] do|8E AEehct (17e a7A])

# cpud]| HiX| HIOIE{E T&TICE

batch = tuplelttoldevice) for £ in batch)

olofaliz Mol A s, AR T2 A 712 SA mER-S sl EdAZNL GPUS BHEsHs
&% Amg Zolet

o == JEO= GPU HIAEG!I

ol ML GPUS| BAIE Uohiy] 913t vl T4 HlAES Uysit AsHA 349 wEm
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S
Waau|s HER QAEA Y CPUE 2180 2 Akt

R

el (Runtime)—FEFY] 738 W7 (Change runtime type) WlHolA st=9o] 7147 (hardware
accelerator) & AAE o= 9t} None (CPU), GPU, TPU

olfielli= T1¥ I1.23¥ None (CPU)E 7L

Notebook settings

Hardware accelerator

None v @

[:} Omit code cell output when saving this notebook

Cancel Save

a2l 1.2 St 7h47| AE

wERo) 8 R oS Al g =l A
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% 5 olct

Epoch:  @%| | o/4 [00:00¢?, ?it/s]

a2 1.3 &g Bn
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I.71=3
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gio| Bz GPU

140 2 FoprhA, ooz GPUE A=a] =4t

Notebook settings

Hardware accelerator
[GPU V] ®

To get the most out of Colab, avoid using a GPU unless you need

one. Learn more

o) 0§ A|Fo A= NVIDIA K807 CUDA 1127} S¥ict

o m o e e e s s e +
| NVIDIA-SMI 495.44 Driver Version: 460.32.83 CUDA Version: 11.2 |
T LD LT Seb ettt &
| 6PU  Name Persistence -M| Bus-Id Disp.A | v::.‘ntile Uncorr, ECC |
| Fan Temp Perf Pur: Usage/Cap | Memory-Usage | GPU- Util Compute M. |
| | N MIG H. |
| ssssssss=szssssaszaas 4zzzzzzzzzzzza: sszszzzzness
| @ Tesla Kgo Off | ©906eEPER:00:04.0 OFf | e |
| N/A 3¢ P8 27W / 149w | eMis / 11441mip | o% Default |
I | | n/A |
N R 4 E NN —— +
RS e A S S ASmasmoas +
| Processes: 1
| 6PU GI CI PID Type Process name GPU Memory |
| I I Usage

l=== ==m===== ========ss======scassss=sssssssssssss==s=s

Epoch:  @%| | e/4 [@@:@8<?, ?it/s]Train los
epoch: 25%|[l | 1/4 [@4:58<14:56, 299.00s/it]
Train loss: ©.38R488758152068026

epoch: se%| | 2/4 [@9:58<09:58, 299.42s/it]

Train loss: ©.1783793837950498
Epoch: 75%| M | 3/4 [14:58<04:59, 299.55s/it]
Train loss: 0.11217724044973425
epoch: 1ee%| N 4/4 [19:58<00:00, 299.57s/it]

2! 1.6 KBO GPUR +=3iE! 815 1

2 3 225 A4 o w2 GPUZL AlFEl=A] ERlsE AL

ElAxo U0 SIE0] Mot
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+= T = GPU

b5 18 L7349, o[Holl= NVIDIA P100 GPU7} A=t BFA2M9] TAttention is All You
Needoll 2J3}d, 22]xd Ef22m= 8712 NVIDIA P1002.2 sH&E9ltt 10°x65702] mahu]

ElE 7} 718 BEE GPU 8712 Bhashg] 12417k0] A ot}

|
| GPU Name Persistence-M| Bus-Id
| Fan Temp Perf Pur:Usage/Cap]|

| NVIDIA-SMI 495.44 Driver Version: 460.32,03 CUDA Version: 11.2

____________________________________ e SRS e .
Disp.A | Volatile Uncorr. ECC
Memory-Usage | GPU-Util Compute M.
1 1 MIG M.
BESCooIEidsI=ssIEsssTossTEEEETssTTE:

@ Tesla P16@-PCIE... Off | 60EQEOGOA:00:04.0 OFF |

e

28W / 2580 | 2MiB / 1628BMiB | ex Default
| | N/A

2 1.7 P100 GPUE HIZsts 72 2 Z22| 7tAHAl

T 118014 2%, Bhg Aol ¢ Zhaiste] 108 H=rt a9t

594

Epoch: %] | @/4 [e@:80<?, ?it/s]Train lo

Epoch: 25%| [l | 1/4 [81:35¢04:47, 95.71s/it]
Train loss: 0.3125095507168671
epoch: se%| [ | 2/4 [@©3:11<03:11, 95.57s/it]
Train loss: ©.18029312002646478
epoch: 75%| I | 3/4 [@4:46<01:35, 95.51s/it]
Train loss: ©.11255507657296678
Epoch: 100%| | 4/4 [06:22<00:00, 95.53s/it]
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Ag5101 GPT Do) 15 A0 Cifst 20 A 2l XIAZ 12 2 Uk

OpenAl GPT 2 MEAE =AMliclone)sil 345M-1i2tOjE GPT-2 EMAZ
o REEZ CHEECER = 0] 220} o AEs| 2t 7EIAE 2EE 26}
T EMAZD} MAEH SIA

Al Mdsh=X| &elslk= Zo|ct,

0| M2 otAH|Z LIEICE 2 FE0|M OpenAlGPT 2ipynb=E 9t LE
S22 0] o] 2sE MEANM B2 il CRIE2IN UCt ESE 0] MMT}
SYBH 9THAZ LHEICt

AE M2 Adel BAL o] THEE XIFSHAILE dite tEAch 3
=

> B2 GPT-3 AHS AWE 4 UTt= WS HIHUC) 0 B2
e

OpenAlZ} HiEshk= GPT-28 71& Slo| AlZsl GPT-2 2Ho| &2 &

e o

SIAH0| A= GPT-2 28 Haslsh= imilwrapper)Zt QICE 0| 2=
OpenAl API2] LRt = RESICE 2Lt 0| 29| SH= GPT-2 ZHQ
7|2 A 240 EEMES nlsts Z10| OlLIEF 0|2 Eftst= Zio|cH

iAoz, ZutE 7| fl6 2= ¢ 22 S56k= Y, M&2| GPT-2
€ Y AE oot watM olo] F4=0f U 17 |X[(OpenAl GPT-3
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1EHHI: GPU &l

GPT-2 345M d}elulg] EslAzy] 2uld sh&3ted GPUE g/dstelof gich

GPUZ sh4alsleld B A4 (Notebook settings) I o153t VMUHY vlA)& Hcjat 24
e},

Notebook settings

Hardware accelerator

GPU v @

32! 1111 GPU SH=K 7t47]

GPUZ H3}sl= o] o e A%-S i3t #A| 2dod, ol2 &3l GPT Egiizm e AlAle
A8 4= glet o]A] OpenAl GPT-2 A 4E SAs] BAL

111-1| 2200 OpenAl GPT-2 HZ:A BXsHI

B4 OpenAIE §3l GPT-25 UE2EE 4 % E} R =7t FUEAY, ofAH o g2 ela
£ ez =S 4 USAE REr), A2AE ElAEn] Ao e wEA MEsin 9l7] of
ol 0 AFAE EF) 2 e Ao ofFA WA A& 4 gl

VMol OpenAl®] 7152 tielelel 2 BAjgic,

#@title 25 OpenAT GPT—2 XEA SH517|

lgit clone https/githubcom/nshepperd/gpt-2

BA7F Bupd mtd Jeltel] Agart AR,



= Files

* Upload C Refresh & Mount Drive

<r
(+ I

O ~ B ogpt2
+ BB src

[B CONTRIBUTORS.md
[B DEVELOPERS md
[B Dockerfile.cpu

B Dockerfile.gpu

B LICENSE

B README.md

B domains.txt

B download_model.py
B model_card.md

B requirements.txt

JE L SHE GPT-2 MEA

sccE Y Z2-E UHsh= ol a3 OpenAlS] stoly sjlo] Ax|E)o] gl & 5kldt 4

~ [ gpt-2
BB src
B encoderpy
B generate_unconditional_samples.py
B interactive_conditional_samples.py
[ model.py
B sample.py

TE L2 R AEg 25t GPT-2 nio M mel

o TS ZalEe] QA ok A& & 4 Aok 3G TS BE IV, GPT-28 AZsl HAR HA
E 451719 GPT-2 91of 2 Bhgsl7] Mddoll M GPT-2 29 g s o] 423 Zo|,

o] 8+ AFgHrequirements)-Z A2Ja)] =z},

508 EMARMZ AEEH= XS &)
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FEES UusH a7 Altel AR HAHr,

#@title 3C°H @5 AKel HX|5H|
import os # VMO| R{A|ZFEL of ERSICIH osE UZESIC
oschdir("/content/gpt—2")

lpip3 install —r requirementstxt

A S92 AE th VM thA] Algsol SHLE osE T YEESF B 4= itk o] wERY

- HEE QIEH0|A(CLI) M4Z I8! Fire 013
« Bl MES #Bf regex 201745

« HTTP 2f0]=242|2! Requests 2210

. 2o XSS TAIZ 28t tgdm 4311

wERS Al AR EAE 4 e

A2 YA BT, AABRS0| BAS S thx] Z]chelt

100 ASHH: HIMEE S HA €kolshd]

20208d0] SolA= GPT Bele] atelnlg 47} 17509 7ol ) FHFHFE ] =2 glol= A
o2 ke Zlo] BrbsalF atetujge] == Al sold Aol

B
il

=

ol
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d

W45 AL OpenAl, 72 Hallels 22 A 7199 AF4s folEdszog g3
2 glom, e} i ojskslol sH 2Sol Bobn sk shARt QAR 15L
$ote BE HYS ZA wiae] 2 JelolEd Alzke) gik
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#@title 4tH: HIMERS HH 201517

#IWS £F 2 x7} Mx|=|o] QUCh

#'2lEt(Runtime)’ —) 'HER CHA| A|ZHRestart runtime)' HiFS AM2SH RIEIIS RYARESICE
import tensorflow as tf

print(tf__version_ )

22 chg Zolof gick

TensorFlow 1.x selected,

1152

tf 2.x BA0] FAER) of o BAgio] A2 UhA] Aisto] Belgh T VME thA) Al 7
&5p7] 0] o] AL TH AWMER] A Felghh

TIP

Hoi
n
s
>
od
gi_l
2
Lo

DEAA S0 HMSRS ORIt YMEIPIHTE PA), 0] MS CHA| AMSIT, VM ChA| AJZHEH
olsict

VME A AlZE gjujet o] 2H)S 33ic) VMO 7|42 WAL of 20|ch

w7} Eloick

M

oA GPT-2 R4S v} =8t

BOC EUARDE AXIEHS RS #2|
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C=ECobl

(1111 SERH|: 345M H2HOIE| GPT-2 BEy

o14) 814 345M teble] GPT-2 RS theR Evict

#@title 5THA| 345M Ui2H0|E| GPT-2 28 CI22 E38)|
# ZEE Hsin =85 HMEsict

import os # HEI0| XHAIZIEE 0|F HEEHCY
oschdir(/content/gpt—2")

Ipvthon3 download_modelpy '345M'

29 o) J2L oheat Pt

[content/gpt—2/models/345M

~ B gpt-2
~ @ models
« BE 345M

checkpoint
B encoder.json
B hparams.json
model.ckpt.data-00000-0f-00001
[B model.ckpt.index
[B model.ckpt.meta
B vocab.bpe

T2 114 345M mtejolel 2Ee| GPT-2 molM mhd

hparams.json #doll= GPT-2 =2He] Foj7} qick,

- “n_vocab” 50257 2| 5| 37|
© n_ctx”: 1024, TEIAE 37|

+ “n_embd": 1024, &M 27|

* “n_head™ 16, 8= =

- “n_layer”: 24 & &

S5 i GPT-28 A&

3t olbt BlAE SF

= 20 =



encoder json} vacabbpeollt= ESHE oiF)9} BPE o] #ho] Z3tEo] gtk Tash AL ] A
7H& o] 4%, RoBERTa 2% XMZHE| AL &&dl7lol4 34 EaLto|#] shgslr] 819 HElE
= = L

L

checkpoint Ttgolli= Skl TER|EZE 2= it A& S, 88 IV, GPT-28 Ar8sl 7AH
HIAE 2451719] 9Tl GPT-2 = 3h53l7] AldellA dshe ZAE 1,000 24 §¢t a8

shahulE)E ZEe 4k
checkpoint T THE A 7ol FR3t abeleh g xARET,

- modelckptmetas ZRC| T2z 2EE MHESICL 07|0li= GraphDef, SaverDef S0| &%
QICt tftrainimport_meta_graph((pathl+modelckptmeta)2 HEE ZAME £ QJCt

- modelckptindex= 2XAtE HIOIZ0|C) ?7l= ElX(tensor)2| 01S0IH, 22 HIAQ| HIEHH|OEE
B = BundleEntryProtoO|Ch,

- modelckptdata®ll= TensorBundle collectiontl] Ris 2E #4=0] gto| =&iz|of 2ICk

wee them e ofd mUe BAskl| Hol @ 71K £ BAE AL,

IR 6~7EHl: 22t XIE

o] AL BRS Rojska BBksHE SBAIR oloirle 37t Bl 69, TR R TagiAS
Hsyaiy

g

Wi} S 249 o UTFR Aags 9Ass 240 S8,

lexport PYTHONIOENCODING=UTF-8

src THER|2 o] 5T

6027 EVATHEZ AEEHE AH0] &2



#@title 7oA ZRHE AA FC&
import os # EIO| RA|ES! O|F ZESICY,
)

oschdir(/content/gpt—2/src

ol GPT-2 2R 4% 288 24|71 E]ith, 82 |V, GPT-28 Al2sl HAE HIAE 24M517]9]
GPT-2 dof 2dll &hgspr] dAof|A] Asl= 77 WeolE AMgste] 214 A8t 4= 9lt} 1%

B o] o)A TES) Fa WS ANRER H)

#@title 7a T M= =2
s A8 Jtsst 2UR WES HASE TRMYE AA FE

# 0} — /content/gpt—2/sre/interactive conditional_samplespy
import json

import os

import numpy as np

#import tensorflow as tf

import tensorflowcompatvl as tf

i

o},

g GBI ololAlt 37 TS A3

s 7b~8EHHL: B I LJ] 3t Eelold|

©]#| interactive conditional samples.pyS A-g-5te] Belvlo] AM% 2h2-2 BhASLECH

feontent/gpt—2/srcoll Y= Al 7§ &S QJEETFHL

import model, sample, encoder

A 7H) BEE theat 2,

GPT-22 Al st eAs 2 503
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samplepys &S 222 XM2loil MAE HES Hosl. G 20| /s EE2& Hi6I=E

MEHEZ 0[0|X|12 BE ZIMEY ADEMA ZI2 hif= 5318 4 UCk samplepyoiis 22 o M5t
A S g2 EEE 0|1 E2 temperature2t= Ha7p ZEIE|H Q\Ct
[ ]

o
=

1518t 2 Uk Top—k MEEUS IS ABAC| BB 2uE HY
k

E‘.
HF

samplepy= Top—k 4
Sich 22|12 7MY 52 #E2| E2RH

DR0| ZR0| S E2S IS5 XS YREIC

] [=]
Hm7ix|e] E2E MBI H2 &8l E22 HM2l=0]

samplepys A0 2E=S 2061 Top—p
X2A5IK| QH=Ct CHAL O] 5

W7tx| =2 SES 71 HolE MBS

Jo
A
0l

6]
for

W o
im |
Ir

~N

olr
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1

i

slnucleus)] 0| pE =10f8

i)
2
N

encoderpy HelE 22 encoderjson % vocabbpeE ARESI0 ME ARAE QIRHG!

Oll= BPE IZG2} HIAE ClEH7| 25 HEE0] UL,

7 9% 9e vhEFYsto] o] XS] Am 4 glk

interactive_conditional samples.pyv T@i 4% 28-51= o] HRg T+E TE510] model pyel
A el gojti sholHulain]E 2} sample pyollAl ME AlEL Tetulg Fof FEES 278

encode py@ AlAA~E AYskar t]arydglict

ol

1% o2 interactive conditional samples pyt= ©] AlAQ] 5T 345M THefule] GPT-2 Hd vhe
RE 317] 3k AAolA Holgt 2 ZRIE Hlo[sE g,

interactive_conditional samples.py & F+ ¥ E2sto] Falsia stetulelE Ads) & 4 vk

« model name2 2% 0|E0]: “124M" FE= "345M70|H, models dir0il 2IE3ick

models dir2 220| U= CEIEZIE Eolstitt,

temperature= SX0 219| £S5 AFSIC] 20| 528 2H0| o FAERIE 0[F0EIC: 20|

oM Zu7t o Z2HEX0|A Eict

604 SAHAZHE AEGHs R0 X2



© top k= ZH HAOIA Top—k7t Dot E2 $E MOBICL 0= HSH0| giS2 2ln(Bict 400] B
o[k

* top_p= Top—pE MIOIEICL
o] Me|e] =2 oA etule] Alvte] e vhaa Hrh

- model_name = "345M"

« seed = None

* nsamples =1

* batch_size =1

- length = 300

* temperature = 1

“top k=0

- models_dir = content/gpt-2/models’
o|2j3t mtetujels mdo] S} HAYAE | s RARE WA, HAE o4 AlEA o] I
& oAl 94 RGO R =ESS AgRd 79 o Z2I9s £ ¥ Fen wHH
= Aste] mue) shatulElS WA 4 olrk WA AFRS VME thA] AR dinkc A 4

5 48 Adeles HEe 22 IRe Ageh o Beled

ol =& 1yl Als 24 Fu)7} Holch

OttH: GPT-22} 8= ZE61]|

oHofli= GPT-2 345M 2y} Akg 2hg5) Hr

Alzslo] Asd of B g2 AR}

A 4 QAR o] =EROR Bule A Holnh A}
o] leERo| o ol4} 5A5HA| SHerhel GPT-3 RS AFgaiol & = 9lm, FFol o ol AL

57| 9L £ QL FAHolA GPT-2 WS AFgslof & % ik
%R 9l GPT-28 o7 ALEE 4~ glon 2 Dalnt A5 2Hgs| B}



Dy} Ak 28818 interact model AL A3E}

#@title 9B GPT-22 &5 EZ3517|
interact model('345M'None1.1,300,10,/content/gpt—2/models")

2 7} AHAES Qeislehs oAlXzl A

prompt >>> ||

RF GPT-2 BE0|22 Ushs BE 949 AHAES AHgs) & 4 ook
Yohred HE7} 2 B AL & 4 9k

Human reason, in one sphere of its cognition, is called upon to consider questions, which it

cannot decline, as they are presented by its own nature, but which it cannot answer, as they

transcend every faculty of the mind.
(Q1Ztel ol g2, 1 2IA9] B HHolM, OZi0| HEE 4 Gl ZES 2 nHEI=E @=Ly

[Ener & 5] HAES P80 GPT-2 B2 ylolejAle] dis) 457 95tm ojgE 88 n
W AW Q] URe] Fee Fakejzolr
GPT Zdo] 4% 25 3§ &8 dwrx
"We may grant to this conception the peculiarity that it is the only causal
logic(®2l= 0] 7HE0l {8t Qln} =2lets E0j4E Hoig 4 QUct)
In the second law of logic as in the third, experience is measured at its
end: apprehension is afterwards closed in consciousness(=2|2 & HRKY HEo|Lt
Al S HEMAME, FEE 2 BoIM SHECE QA2 11 & oAl £0)lM ZEICt)
The solution of scholastic perplexities, whether moral or religious, is not
only impossible, but your own existence is blasphemous ' (ZEHX0|E SWE0|E &2
Rl 222 ollEote A2 S7HsE E0 OlL2), EAl XRAQ| Z=RY XE|7}L AlN2E0|CH)

4g FHskeE o] g HES A SR
Cri+M& 52l HAE A4S FAY S5 A5 15/} HAER WYY 4 Jone m2o

Ao]| ThA] FALSfioF ok,

506 EWAZMHZ AIREHs A0 22|
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S3hd o

- OpenAl GPT-2 ZI8{E HZE-: https://github.com/openai/gpt-2

* N Shepperd 21512 MEA: https://github.com/nshepperd/gpt-2
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o, GPT-2 BYS AIS§ HIAE 2t

0| 89| 2ls{E ME40| U= Training_OpenAl GPT Zipy

pynb&
Bl CESE 0| 250 S5 12 tAl2 42 LN USS S01E 5

A o9z LESg Ms Bt obY =
GPT-2 ME40IN MHE Hats BiEA2iS 2000k GPT-3 APILt 512

OlAE= ALESIX| 22 Z0ICH,

X2 4 UK =M E OpenAl

rio

2US Y T Stsls UHS WARS 4 Ut U OF UMK} E

=
Sl 4 QUXIBY, BHEHLE APIZF OF-l D LHSE SOICHIOIRt BTt 0[2f5t =
k=3

[HY F71]
Training_OpenAl GPT 2ipynb2 EHIMEZL 1x B0 R=EICt SHA|
OF 2024 53 Bl 72 TS HIMEES 1x YIS XIE6IK| Y=Lt
= 7KK afigato| Qlct
() Training_OpenAl GPT _2ipynb2 HIMNER22 1x7t A= 2Z o4l
Oil 2ot &5t |
(21 7= 2YolM 252 ol BONUS CRIEZIH £x5tE GPT 2
and_ChatGPT the Originsipynbs Alas}7|
GPT_2 and ChatGPT_the Originsipynb& CHS L= CHECH
- GPT-28| 44 RE 710|=
* GPT-28 AMgeSt BlAE o] 5{Zim|0]A T3
- OpenAl ChatGPT2| YiZ EI2l OpenAl davinci—instruct Al
EIZGPT-3E AISE HIAE WM Ch3t IHIE AEiE) davine—
instruct-beta Q| ST} ChatGPTS &2 Hlwall = =
Qict
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GPT-2 2E si5obl

o] AL A2 dlolelilS ALEE| GPT-2 RS sh4AlZ) Aolt 18 b o

A
=] = =)
A ALgs| 2 Aojut dlo]El= 4% RoBERTa 2% XSEHE| AP H&s17|o A AFR3E 719 FAUs

kant txte AHRSF oo}

wESS A1 AL St Uss) Ba

V1.1 TEEH: AF™ Z=H| Al

o] AlMdo]| A stz IUFL o] Ho 7182 A9 Appendix IV HHE o] 9lch

-+ T2 TYoAM A Fol2tH 712 3 - ES0| HEI(Runtime) OllF0lM GPUE E43I3iC

L
NHE BE |Il, GPT-28 AIE5H Yt HIAE 20| 1T GPU Edslo MHE LS 22 LY
- O oo ojYE 2 Toll Y2 =BT trainpy, load datasetpy. encodepy. accumulate,

« 0| IfUES ¥2H N Shepperd?| AFHE XMEA(https;/githuhcom/nshepperd/gpt-2)0iIA 7+
. 0| 29| 3152 XMEAL| AppendixlV/gpt—2-train files A20l|A £t CIR22 = g 4~

e
N Shepperde] 2I612 T&AZ ZHSH: % Chlol OpenAle] MEAS ZHE 0 22|12
N Shepperd®] ZI5{=t FAAOIA BRSH Ca 2ol sk U £7K8 Zolck
 dsetixt® T2 0 AZEBITE GIOIEMD| OIS dsettxtOICk KH2tAl, 0] mUo| L§8SH M
51 o] m2 02 47 2l0| HA HOIEIS AIBE 4 UCk
- 9l HOEIIR Of RE0IM ARBSH= 251 XA gpt-2-train files CRAERI0 U= HIOIEMA

O|C}. 4%, RoBERTa 2% MEFE AtM SH&517101M AHEEE A0t S8 kantixt THO[CE

_]oll

o4 et M Al A1 E shutd dags] Hat

S8 GPT-28 AISH AR HaE S| 611



X

V1.2 28 ~ 6EHHI: = k-8 AIEHE

oful 319] KAIAIE kA HE IIl, GPT-28 ARSE 2t MAE ko] 5] Amat
W 68 PSP Fol Zolch 18 kg SlolEile Bl ZRAE clEzlz B Rold)

ool = N Shepperd®] HA4:7}F obd OpenAI2] GPT-2 AHA4AE BA|& Flo|o}

#@title 2EH4|: OpenAI GPT—2 KZEA EF|EL7|
#lgit clone https!//github.com/nshepperd/gpt—2.git
lgit clone https/githubcom/openai/gpt—2git

#@title 3HA!: 22 mi7[X| MX|5h7|
import os #VMO| ZHA|ZHE Of import os7} EQSICH
oschdir("/content/gpt—2")

Ipip3 install —r requirementstxt

o] LERds BEERA HE €1 EY toposort”} ARSI,

Ipip install toposort
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#EHOE t£ 2.x HTO| HX|=|Kf Tk

#'2EIY(Runtime)’ - 'EFY CIA] A|ZHRestart runtime)...'S AHSsH ZIEIQUS AHAIZFBICE

%tensorflow version 1.x
import tensorflow as tf

print(tf__version_ )
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o)A 84412 117M Fhelele]l GPT-2 BYg oheR Salc,

#@title 5Tl 117M mi2tO|E| AlO|=2| GPT-2 28 CIRE S5}
# AEE AgliA7|n 25 FUSIT)

import os # TEIRO0| ZHAIEE! O|F AEHSICE
oschdir{"/content/gpt—2")

lpython3 download modelpy '117M' #28 C|IEZ2[S AAMSIC}H

T3l dole Al 117M Thebu|Ee] GPT-2 2HS sre tjalEajo)] Ea}sich

#@title 6THA ZRAHE Z[AAE srcB EAIEP|
lep /content/dsettxt /content/gpt—2/src/

lcp —r /content/gpt—2/models/ /content/gpt—2/src/
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#@title 7E7: N Shepperd &l HO[E| 2ALSH|
#EI= 2152 HEA: httpsi//githubcom/nshepperd/gpt—2
import os # EEM ZA|E! O|F0] RIEESICt

lcp /content/trainpy scontent/gpt—2/src/

lcp /content/load _datasetpy /content/gpt—2/src/

lep /content/encodepy scontent/gpt—2/src/

lcp /content/accumulatepy /content/gpt—2/src/

lcp /content/memory_saving_gradientspy fcontent/gpt—2/src/

814 dlo]E| S A8 Eu]7} SITk ©]4] encode.py sl AZksted HolelE ThAs) Bk

V1.4 8EHHI: HIOIEA! QIRLSH)|
sk o] HlolelAle Qe Btk 73 TeIA encodepy S TEFSol HE-S B3
s & 2 qlck

encode.py+= load_dataset py®ll QU= load dataset =5 SE51] dset.txtF =22t

from load dataset import load dataset

il

chunks = lecad datasetlenc, args.in text, argscombine, encoding=args.

encoding)

E3F encode.py dIolEAE 132H517] 3l OpenAl®] Q1Y T2 IHS 2 EFIT]

import encoder

i

enc = encoderget _encoder(argsmodel_namemodels dir)
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import numpy as np

npsavez_compressedlargsout_npz, *chunks)

T} Alg AlsshE dojejdle] 2EET Q1FY B0 outnpzol HAE Aotk

#@title 8EA: HIOEA 2IEESIT]

import os # HEIY MAIE 0|20 YZE
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oschdir('/content/gpt—2/src/")
model name="117M"

lpython /content/gpt—2/src/encodepy dsettxt outnpz
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#@title 9T Z& Sh&E1Y|

#ZE2 1000 AR 0|& MEEICE

import os # HEIY MAIEf 0|F0l| YEESICE
oschdir("/content/gpt—2/src/)

lpython trainpy ——dataset out.npz
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@title Step 9:Training the Model
Model saved after 1000 steps
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The world is not a thing in itself but is a representation of the world
in itself.
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#@title 10Tt B

III>

=gl CEE
#'tgmodel'0Of2t= 0|EL2E sif 2 C|HEZ|E MdsICt
import os
run dir = ‘/content/gpt—2/models/tgmodel’
if not ospathexists(run dir)

osmakedirs(run dir)
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#@title Step 10A: k5 Tl EAS1Y|
lep /content/gpt—2/src/checkpoint/runl/model-1000data—00000—of—00001 /
content/gpt—2/models/tgmodel

lcp /content/gpt—2/src/checkpoint/runl/checkpoint /content/gpt—2/models/
tgmodel

lcp /content/gpt—2/src/checkpoint/runl/model-1000index /content/gpt—2/
models/tgmodel

lcp /content/gpt—2/src/checkpoint/runl/model-1000meta /content,/gpt—2/
models/tgmodel
tgmode] TIEE|Eo)l = o)A GPT-2 Hde] dh5% mtetulejzt Soflck

olgj3t atEo] Yo tefas BE ||, GPT-22 AFREH 2t HIAE tMo) 53] 345M
B GPT-2 24 the2 E5l7]o)A] st u) 9ich

olA c}eg =3t GPT-2 117M R g4E sto|wHuletneel AbH u}elg 714& Zlo|ct
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lep /content/gpt—2/models/l117M/encoder.json /content/gpt—Z/models/tgmodel
lcp /content/gpt—2/models/117M/hparamsjson /content/gpt—2/models/tgmodel
lcp /content/gpt—2/medels/117M/vocabbpe /content/gpt—2/models/tgmodel
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#@title 10C THAl: 2 CIEHZ| 0| HIY|
import os
lmv /content/gpt—2/models/11711 /content/gpt—2/models/117M OpenAl

Imv /content/gpt-—2/models/tgmodel /c ontent_’gpt—2/m'odels/1 17M
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#@title 1154 XA Q= &
import os # HEM XHAIZ} O|F0f

oschdir("/content/gpt—2/src")
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Ipvthon generate unconditional_samplespy —model name '117M
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#@title 12EH: &S ZHE ZHAEQ| HIAE 244 of |

import os # BEM X{AIE 0|0 UZESFI}

oschdir("/content/gpt—2/src”)

lpython interactive conditional samplespy —temperature 08 —top_k 40
——model name '117M'

1

Azt A A AIZES Wo] B2 111, GPT-25 AZEH Uyt EIA

k0] 9ThA| GPT—29} A4S 2}

SoP71oA wtetalEle] dis] o] HHEEE Fiv) o)A ZRIaolA HHYAEE qleslels w4

A& EAZ Flolck,

prompt >>> ||

q
Ju
@
e
i
[
uju
-
oo
Q'E
0
i
=
[>

E 2t49] 9ttA|, GPT—29F A% 2-23)7]of|A] §i] AR olo}i-

-

3 4 Qs WSS REE 2L AT UKD XHilo] R
5SS oM Q0| AAZ T A= 2l 23S 7 Hr
ool A AXHY [Ewerd}E =] H|AEE AT A

H woich -2 tEAY Famo)T e
49l o)k ool AT Ak ol

()
o
—
(3]
o
i}
2
o
o
e
Y
oo
pe)
N

G2C EMAZHZ AXtsh= XS0 M2



ist==2 st= 0H29l glolats A 2lol= oldel 2ol 277 ofg2 32

CHAIS molsin Ofslishs, Xt7| Rihle) chAS mielst= Zi0|ck 212t ool ChEt olaHet 11 OfsH @l0k= Of
S OAof| CHall e 4= gick it Q1zh olAdof elah olsi=l?| W20l RE 53 & 7HE XABLAR &
20l X|AlD} Ofst= 0l40| Q= Zio| oLzt o7t Gi7| WHEO] 7HE XIHARICS, XY Q2 Ofs5t

X| REKIE KGR0l 2202 ST QUAlGHE QIZHe] 0[ME P27} OfsfsHs CI2 RE X|Ale] fIFOIC
0142 0J3HEHK| 2aHXIEE 2217} lAls= ZIS 0foHBl ] IS0 OfsHE 4 QU= 20| ORLICE 0142 ofsH

5iX| g= 20| ofLl2t 227} ofslfsh= 212t OlaHSHE Ao|Ct”

A FAsteE Ao Ay HES F ¥ SHspA [CdHME dHF

3k GPT2 =lo] TrEojls ElAESh ARto] RSOl BlaEe] hgE Aoz} glof w2l
o w3 7 A Aot 02 2ee AT S5 A 9IS S| Uo 22 FES 4T 4 9

& 7olck

2T,

0 H Himy 222, o
C

0
L]
o
1+
o
i
9
o)
e
=
o
18
B

2 X7H Hste gl Fal= ofuch 25 Hal2 MES0| &
A = 380| 7t B0t o7 = dsier dzig gttt J2ln AE0| ol2fst

il Mztg 2i0| ofsisln SABICHH, 1SS J22 B0, ¢of 0| olsiatA 2 Zo|ct”

WA Syt mdo| Hsh old, kelol that F4HEQ 24|

il

s

7ol Slof e AE 7

iy

A gAEZ AT gojct Fepricks ol wheby - EolAnt 44 Aol HaR

S RE g FFAIAE o)

; boug =

AN
o S5 E EUARN RUS AR £70| HHEE JIT HASE MNE 4 Utk
. GPT-2 P2 SRS FAXOI 20 BBt HAE MHOIA o) 012t 70| EHE 4 AUtk

. HIAE ZHEIAE(ext context)= ZHO| 7[tisks HE MARCZA 220 =S YHdle 1t

GPT-2Z A8 HAR HAE 24517| G271



20| Bl BAE AHAES s HAE $HS AWs) B 4 oS RHolok w3 A HolHz
&

T 32 Aolch dserext?] YE-S wA sty HulE Rl HEE

$i?
x
.

ShAIR] GPT-2 2elo] ARHAY H5Y AL BAska Aviv Beskz 0184 o i
2¢ ANAES Qelohy 7 QS FUE 2L 4 9k ol GPT27} A4l Agolaje} sl
2 ol H4ke 7Idhsl] W)

* OpenAl GPT-2 2158 XMZEA: https://github.com/openai/gpt-2
* N Shepperd2| 2618 K& A https://github.com/nshepperd/gpt-2

622 EUARNZ AEtSHE AE0 &2






01, 92t 33} A Alcfofl Ak Qe &/ o
B AL & Alchs ZA17| 0FH0CE SHR|E 3R MYUST2 MAIS CIXILSISHs 209 RSS! 813 4=} AY
B2 AMAH, 717, 28 § 2E HE HEsH= 2ol RESIC

02. 43} AL RE 2e Ak} &/ I

= 012 sl AlEfel ZH0| HRgH A2 QAL 2H0| ASsi=ict

03. 47 AHUHT A 2L sfok & AT o] gick & / A
& YR D2HEE= HOE /0| TR Sl 22101 Al MUIAE AIZEiTE

04. 47} AIIRE A EB2T0) THE A E&RE o B 2= o), &/ o
YR n2MEE LU 22101 MU|ALL API7H S25IK] %42 4 QUrt ZaNEC| XE5 22 M0| Q= 2
O[Ck ol FHE A= RTFARE| S0 2AES MSRE 2S00} Bict,

5. si73o|A0t 2o EdA ] HeAS £ 7 o4 oY Wart gl &/ oA

73 BlALS] FA| 1Rt T2 Z2ARE AIE AIBE 45 DI0|RZALE 0fMAzureE AIRE A5 ULk 512
To|AB AP € +% UK 2l Dj2| ¥ 4 glon] FEUS S o[t

06. BIZ ARESE 4= QM= EAHA TN API= BE Q7 AJ3}S 22310} &/ Al

B Sl E F9N & SUARDYL S5 SEEIX| ST A3,

07. jab= WS 7H 2 43 Qs ERA ] AejAS g Hojuk, &/ AR

AL 2IMFHE FHEXIS| 7S £&5h= S OH-ICh wh2kM Z(CHEE TSt AlEiAIS ZHEs) 2= Zi0| ZCt

08. 9= EAA o £371 5|3 Yrt &/ A

o

624 EdARNR2 AEBHE XM 2|



0S. Eghamn] TIHMEL = ES(apop)ell A AT 4 ik

L2 EER0RIH F =3 Ho| AZAP| s Z2dESNH HAL

g/ HA

10. 42} A48 35 AE7HE & o] f-da)E Aok &/ HA
=t
’ ' &l
s 2% EEHA X PE O 2 niE |
01 NLP EfAGH2 BAE JRE JIFY Ee H2PE + Al &/ A
Z NLP= 2 F= w3 S0 AIBAS 2AI2 Q126D HAER C|FYsHs EMASM X2io|c)
02. #Ap¢de] olsfi= Ap¢de] #2|e] 819 Kofolct, & HA
3
03. ¢loj zdla] ¢ue]5-2 A A|@Ao| 7]Histe] ol & A3t &/ HA
=t
04. EgAEHE= LSTMe) CNN=2 32718t mdlo|c), = A
747 E2A o= LSTMOILE CNNO| gick
05. EglAZHoi= LSTM & Fi= CNN 20| gich &) HA
E
06. ojdldL A~ njx|gt B2 M0l ofLe} BE BE-S FARIT &/ AR

il

22028 ¥y 625



07 EAZEHE= 917 olFY thAl DA E 9]x) wglE &3} xt/ HA
AL EMARDE=E YX| QITHS ARSSIC
08. EAARZH= e Y EQZE 7HA| 1 Qi &/ HA
=t
09, =g hanfl 2= el i 4ol e & / 3
olx) 5 RS duelso] # 4+ HEE St
=
10. EAAEoE= | HojZ dof7te] AE LSTM T & afeldiu) &/ HA
=t
-~ il e
\/<1 3%, BERT 2 OIMI Z=Hs1JI
O1. BERT= Bidirectional Encoder Representations from TransformersS & [ HE
Zotg} ghojolc),
=F
02. BERT:= 7 A Za|dgizelot, A A dAl= AP ghgoln &/ HA
T A A= ulA]] 24elct
&k
03. BERT 2 ujs] 2748 sh2julelE 4S5 shashe A2 eoja &/ AR

7{ZL BERT OlM| Z2F2 AR Sh&E Oi2lo|HZ AEE,

626 EWARNZ AT XS0] &2l



O4. BERTE BE 22 EY A& AP a3

A3

05. BERT:= Masked Language Modeling (MLM, OASE 20 ZH)S

AFEsHo] AP Bhs b

oo

O6. BERTE= Next Sentence Predictions (NSP, C}2 2% 0I|&617 )&
ARg3Le] AP sREFITE

&l

07. BERTL: 4:3H40] §4-5 AP ahgratet,

AHEL

08. HE—HRl(question—answer) 212 ThHEAEY 2Qiolo),

il

09. BERT AH4 &4 wdlof= E23)7} HaskA] oful

AL

10. BERT 24 m|A] 2342 AP shgEo) Ato] B Hioh

it

=
=

2

&/ HA

g/ HA
# /A
&/ HA
&/ HA
&/ HA
&/ AHA

2 H3g 627



/|| 4%, ROBERTa D& HSEE| AR st

O71. RoBERTa & H}C|E ©h9] dlo|E 4 ¢l2y EILfo|AHE Algsict

=

02. s+5H 3AH o)A EFLo] A= merges.txt 2F vocab jsone ABAdict

Rl

03. RoBERTa:= EE EY] IDE AHS3HA] gkt

b

ik

04. DistillBERT = 67 23} 127]] =& 7}t

o

05. 87k 7 sein|ElE 71l EfA D BEe Aogh Sof 43t

7% 8FTE JHQ| mEt0|E= &2 2Eo|ct

O7. BERT F(BERT-like)2] Fdl2 72| t]HE] & 7}zlch

73l BERT= CIZC7t Ozt QIFH S22 0|20 QUCtk

08. mtA3E dof HHl(Masked Language Model, MLM)-S &%} 2]
nASEH EES q &3,

e

628 EsAZnz AlRsHs X0 22|

z / HA

&/ HA

ik
A
i

ot
~
o
5

&/ HA

&/ HA

&/ HA

it
~
o=
bal



09. BERT £ 2o Als—ofsi A8 $& 71X3 ¢l gk & / 3!

743l BERTS MIofElM 5

o

71|53 RACk

10. dloj&| Zolel= 9iuto] Z=go] ek, &/

b

s

%

| 5%, EMATMNE AIS
[HRAER NLP =gl

O1. 714l A5-2 A7kt FYE HloleE A3 &L st = A
el
A Yot 20| HloE0IA olnlg FE51LE Q1ZI0IA| 4 M7t Zals JYE +stE BR0ls 717 A5
ol S7H8ICH

7t xis 2
1L XIR10{ Of3H0l] U0UM 21712 2U2k2 AB5I01 of BIS RS =t 7l i Q17/0] HIBHHE HEUIS
gsick

r

- N

02. SuperGLUE® GLUEXET} 1 o]2]8- NLP o]t} &/ HA
=t

03. BoolQx= -0l 2& wsh= 2k¢jolch &/ HA
=}

04. WiC+ “Words in Context 2] 2Fz}oc} Z/ HA
&

05. HAE #o| AM(RTE)L 3lL9] A|HA7} ThE 3 AJUAE Folatsn] &/ A

Bedshs Aol

=1

gl
Jn

VB 3g 629



06. $li=Tke 27]oks A0 Hx7h SulEx] TSk Bjolck &/ iR

3l fleaBle A0k tBAR| thdE 725k MO0t

07. ExiA~zo] zdle Fx) GLUES SuperGLUES] 49| <918 Zx[3t &/ AR
=F

08. Q17 7|2 ke e 4= Qlt}, SuperGLUE®] 93] ¢ ofz|2 7|&2 2 v, &/ HA
F33

09. Efixzn] BEL SuperGLUEY] 917t 7|58 A |4 23 Zo|dh, &/ HA

& E= AL
751 GLUEIM ERIAZD{= 917t 71232 FHOIRICH AIZI0| XIt® SuperGLUEOIMSE $OI=S 20[ck
A NLUZH sl ufet 7152ts &S o 54 252 201,

10, ENAENE $-83 ket mdo] RNNH CNNE Holdaith &/ o3
Z StXI2E Dj2foll oE7 EXl= olRe 2ECH
= el
| 6%, ERHAXHE ALESH J[H| HY
O1. 714 Mo o]4] QIzke] $2& Polsirk & / 1A
743 7|7 HSEE NLPOIAM 7HE 012 =g & shifolct
02. 717 #ielol= Tt dloleisle] Bastet & / oA

=1

630 EMAZOZ AEISHE XS0 K2



04. BLEUL shabal g mghie akiojo|n] NLP A% (metric)e] kelo]t, E HA

"

Z BLEUZ} Bilingual Evaluation Understudy Score2| fAlRlS M2i5tH &7 9= 4= UCH

05. 279 7|%2 BERTY| 452 P4 &/ A
=t
06. goi-E4o] 7)4] e Soj-golet FYsleh &/ HR

AL SYUCIE L2 ¢0{2 Holsis THEE F0S BiYshs abEat 20k 21019] F27} Cj27] thZ0[H,

07. 28)Ad EsiA 00| t}3 = ofdld AH 39| &=« 271t &/ A
731, 2t ofiid M2 B0 &l == 874t

08. 22]A'd Efiaxr ¢l3t= Fo] 67tk &/ HA
At

09. 28jxd EfliAxn QlFE= o] 67171 AT HsiEol= 2748t &/ HA

1))
~—
-
i

10. g2 glo] ERAEHE BH53 4 9lrk

& BERT= QIEHZTF O|FHMUC

22 20 Hg 631



o
g
juf
I
o 1.3
ik}
et
i

01. A|2AF a2 ulelo|e] & 3§

AZL o7t ShEElX| gher,

02. A=Ak ZelE 4P u) 7]27|(gradieny) Hullo]E7} 4=38ict

23,
03. GPT B9& tjzir Asiqt zh=c}
&
04. 117M GPT 29e 2 vjilof|A] 8t& L Erleslc)

ZZL 01 TEOIM SHE&aUCE

05. GPT-2 2d-& £ Hlo|gjAle] gh&53l= AL Erl53l),

Az 01 7Rl ShEstlct

06. GPT—2 222 HAE MM A ZHE Algo| 715350}

{51 o[ TEOIM FRSIACEH

07. GPT-2 B 913 FHAEE E48) T0l2 ¢4 Z3+E ks

&

08. GPU 871 vjgtel ojAlof|A 345M T2tole] GPT Ralit Ak 2k8sk 2= gl

7431 0 TEOIM 0| 27|10 RRT} Als XREISICH

632 =HAROZ ARGSHS A0] X2



08. 285,000 CPUE 7F s FEt= EAska] bt &/ HA

HEL

10. #3 7l GPUE 71X #oEFE = ALY BEE v Qi &/ HA

E 2o HE o 2 270 2Ye Sasialct

ESHANNS —.ool'01 22f61J|

01. T5 Tdl2 BERT @1} zho] ol3n] A=)ql 7}x] 1 9ok e A
HEL

02. 75 Bg2 Q7 A1 gFc] A8S BF 7HX|1L 9t &/ AR
=}

OZ. T5 2dll2 AHdiHl 4] g1go] opd A&l $1%] 12Y-& ARE3ict £/ H=
=t

04. gAE-E—eAE nde gkl STt Tz} &/ HA
3L

05. diE-S-eiE Tde Qg ATAo] NLP 4918 245t 45AE 489, &/ A

=

06.T5 BUE 7} Zejrict £4 stolsiutehulelg Pa 2 st &/ 33

3L

£2 .28 Eg 633



07. BlAaE-F-g|AE melg] 3 3 shbk RE NLP 2ol ofs) SUa
slojsutetu|elg Abgaichs lolck

08. 15 EAAEHE Uk YEQZE 71R|aL §JA] gt

AL

09. s7uo| A= EfAZNE Hot 47 FHY = JU=E sl =YY I,

F

o

10. OpenAl®] EfA Y AL AY HAxfe]ct,

& OpenAl= & 222! Davinci?t 2=& #ilF= 24 A(Codex) § HIE ABE = Q= CIUS ndls
2SR

|1 o, HIOIE|0N SHgtet ESLIOIM

01, E28} AFIE stolo] EAjst RE Troj7} Sojglrh

AL

02. g4% BTl ofd biolsil= Jd=gE + Ut

AL

03. Hlo[gAlS AHEsl] Ao ulg] HESh= Ho] Fh

=

634 E/ARMZ AESHE X0 M2l



04. dlo|elAlell 4] 2”1 glo|HE AAshe Ao] FT

=1

05. Al 2448 sH dlolsE Asks Fo| Zrh

o

06. ¢A] dlolejl e a2 ARSI ko] = Ho]Eje} §-847F

diojg] Atelol] Aol A7 4= itk

07. kARl AFe 8t EdtolAol 7009 A of#i7k Bolal

09. A Folg T3t EavolAZ o5t & i £oF HolEE

=]
ot 4 lck

10. sl Eafolale] Qlaig 28 M3 Belsks 2ol Fo

o

ok



V1o | 10%. BERT JJit EBHARHE
A2 2!' SRL

O1. ejule} ZHESRL}E BAE 44 Zgjolck

23

02. AZoli= Aol

5L

03. FAk= Aleololt

04. =32 7} 72 32 Y=rIE AHE 5 Utk

O7. BERT 7|¢t 25l 70 Wl tj3c] Ao 2 o]fo|#9lct

73

O8. BERT 7]5t SRL 2dol= #F 4 §4o] it

A
(=8

09. EdlAAnE BE SRL AL sA8 4 9ok

= U

636 EWATKZ AEtsHs IR Rz

&/ HA

&/ A

1k
-
poal



UL 1= HIOIETH 28 311
| AED|, D2, o

01. gh5d EXRAEZH 2E2 off AR = &8 + Qi

02. AE-gHe o4 A7t Wasi et

3L
03, NER ©j0] gl W22 & 1) -7 38 A3 4 9k
=

04.SRLS AE-2 A48 uf " gick

AL
05. A B47I= AES Adste 58 ol
=

07. ELECTRA T2 GPT-229} 5Ugl o}7|[HIAH & 7}r] 1L it

AL

08. ELECTRA =22 BERTS} 5YUE o} 7|95 71X QAT #2453t

&

09. NER2 9x& <1415} I-LOCE ehdll& x)Astk 4= qlo),

=

i
~
g
P

&/ HA

ik
o
8

03
Zs
&
pal

&/ HA

&/ AR

2 Y 637



10. NERE AHH2- 9)4lste] [-PERZ #hilS A3} 4= glu} &/ HE
A
e Ik 5=
o | ngﬂ I|o|| 0| Ol'Jl
01. 74 4L 28 ERAENE A 8158 da+= gitk &/ HH
A
02. B4 s FAHo|AY BAzoct FHHY == itk & f HA
7=l
03. 44| el EdATO} B0 BE HES ojsfaol ok AL ouaity & / KA
&b
04. RoBERTa—larget= EH:AFEHL] ALH & 342 7jA1s)7] 2)s) A Fic) X/ HAl
&
05. EdAZRE nZo] BESHEA] GRS UoAE 4 ot 3/ 3
3
06. AFoly *1‘1]"‘—1 B4 2t A&H0 8 HyHolehd, B4 Ax= &/ A
AEoLt AB|AE sk st HAst 248 Yl b =8| "ok
&
07. B¢l Axprt £4) i, 2dg up7] Hef of ghgsjjof et Z / HAl

&

638 EUAZNZ Alxishs 0| A2l



HI

Dy EIE—I!
AXEMHZ It
| .
'I'l'é

ﬂ-l-
o]

2

01: 7
T
_n,/\.
AR
shlas &
d e
O
brko
1=

ZAH

=

05, §% = =
i
=z ==
ol A
El zZ0 =
o’&]»l_.
= BE
RT 7|4l K&
.2
% }\}- 5
o
[e) U‘Oﬂ
o A
g3to] jole] A4S

A
FEgo 2
M A
_JH:]*
ok o= qlrh
9l
AA

i

06 o i &
i o
4 ¥h
] 2
= 71 ¥
A
2a0f gt A}
A2
LR
) 4
O O]

b

Ll

0] A T 2] A9 R HO = ™ i
b }-1—
As
]
5 3
°
] A~
I:I'L__o
FA12] 2] =)
;g_o
=
7 =l 0_,6]‘5' -
7 Eﬂ a} J| = o l:}-
= ‘H 2
ﬁc’]
gl

b

o

08
ALy

&k A

= gl

= gape
|1E2}
EgAin
g s
A&hH
A olH
7} 7}
7o)
17]

0|35
1ok ol =&l
o] gk

]

10
]

ik
4
X
P

&/ A

k3
A
5

123
\
S

X
=
[ HER

&/ A

V2N E" 63
9



0S. ERAENZ ALGH| A28t YAto|EE-S goFs) 71 Laety g3l At HA
FAEE ol lF &= AUk

=S

10. 220} ojo}g Siaf ABA5-2 AU AL uHE 5 ik I

b

o

UL 14T, SUEA EWATH DU sHASHI

O71. BertViz+= BERTS] njz|al Sul HolZr} %/ HA
715l BertViz= 2E 59| AnE HOECE

O2. BertVizZ BERT?] Z} Fof Sl& ofdld =& Ajzaat 4= Qi) &/ HA
2

03. BertVir2 B2 7te) BAR AASKY 4 9ick 5/ 1
=

O4. LIT= BertVizA g ofeld = Y7o nLo A)zhs)sich 2/ HE
Azl LIT=E =-ZZ%(hon—probing) HHo|ct,

05. Z2Y(probing)-> ZEo] YR 20 2 HojE ojEr| FF@sI=R] B As}= wo|c} £/ HA
=

06. NER2 2] ukalo] Zkedo|c &/ A=
e

BAQ EMATNE AEeHs XM X2



07. PCA2} UMAPL =— 2Hl(non—probing) ¥4]2] 2+¢jo]c}

t

i

08. LIMES 23 =43 (agnostic)?|ch.

=

10. ERhAE]o] AZshe ALS AFsH: HES 52 AT

1]

&/ HA

| 15, NLPKE 88 ESAZH SR

01. gz EfiAxn Zdoj= A7} ZAER] ghett

3L 2lZ0E Q1R

e

il

IS5

02. 2|%0| ERAER BElelt tlalzt TP etk

3. 2|2t QB2 3HE ZEEICt

03. 2z 2dojA dgL FH=E AR

3l BlEME= FHEBE M6 = thil 2 59| U2 MARSHH tl=2l= =S,

04. DeBERT2 EAZD R4l Hej =0l 91| Fxo| &7|(disentangle)S -8},

=1

e &
-5

0zt
N
5

=M "g 641



OF. ZRAEo| A3 EdA TN ZES Melsly] Hoj Al shas

Edaz 29 59 NS H2sslof Fit

o

FEE 745l 25 REUE HAEY £ SHLES Masi] TR0] 9| 283 42 Qi)

O€. ZAl EziAZY welo] &4} 7] 2

o

=

&/ HA

&/ HA

& Ei 45l SUATHO| CiEt IS 77} ISl QXD ABN0| RUSS Aui0| WL iR Uk Of

THLCH 25| 22 &S 2olct

07. gelgl2a3 EsflAxn 29 g} 7 Boh NLP 2<¢jajc} shjel &/ HA
Efflazr ZdlE ALESEE Fo] F,
EEE AR D2REL 2L HIR, 2|A 3 Halo| 2 MeHo] Zxo|Ch
08, Eziaxo] wele A} oA Ao} sk X 1 HA
7%l GPT-3& H2—-4AHzero—shot) Z20|cH
09. OpenAI GPT-3 IZ1E vjA] 24 glo|= FHL%t NLP 242 438 2= gl xt /A=
£
10. AT go12]&-2 &4 22 Auo|A] 13sl= Zlo| o, z / HA
A mRu|Eo)| w2t Clact 2|lA3 B2l XIA Metshof SiTk
/16 kel =
Lo 16E, EEHA NN Jjut [njisio] S=k
01 REE A5 2 Adshs Al IoURE EA31A] it &/ HA

713, 2152 Zntsio] ojo| 2% =ojck

6472 EWARMHZ AESHE RO 2



02. AT 3t 7 QI{hE thAakA] & Zlolrt £ [ 3HE
B E2 3L ADHEY. X2, RXlE4 5 B2 HolS tHIE Ziolck sHRICh of2] SRS 20k= Al 2171 i
10| YaEt Zo|ct

03. GPT-3 AL 3k 714 2wt =38 4= Qirh A/ HA
HAEL GPT-3= CHUSH RS 48181 4 QIct

O4. EfiAxe|E shgsl 4 AU R ARRE 4= Yo &/ HA
£ EMATHE AN ARA 0202 ZHQINHE R EICE

05. B2 ol Qofut Aejg 4 gk &/
M3l EMAIZIHE CIREH R30] AIBAS BME 4 Qlk

06. EzgiAZroll= 92| thoja|qAuk Ab2E 4= 9lrt £/ HA
Hil EMARDN LR = £XI2 SAEITL AR #kls AlEAs 25 AR 7Hssith

07. 8|3 EfAZDE CNNIF AE 4= glok &/ WA
Al EMARME ZRE BIE ZololA CNNoj| TS

08. AFE vAE 4& Al 2ER2 EX5HA gt &/ HA
3L TAL EO0A ZEE HITS 2E 220| SEB] AREICL

09. njold &4 = AFo R Yot A2 E7FesH: &/ HA
AL 0|2 242 EQ} OpenAl7t DO RES MMGHE ROIUSIS DHEQICE

10. Atgo| 28] Fupdsle] He ol & 5 95 &/ HA

=22

24 g7 643



‘;1 P X017t ERBHAXHE A28k
g 0penAI2I ChatGPTe GPT-4

01. GPT—4+= Rpj4lo] Qirt, &/ HA

%L GPT-4= 81 202IE0(Ch SAN IES iR CIUS 2YUS 517] 6 X3S AMS5iAls et

02. ChatGPT+= HEZHE A8 4= qlck &/ HA
7135l ChatGPT= HIO[E0] 7[Etst 2ot BHEARL T27t 50| 2EE U2lXl= 26t

03. GPT—4LX BE ZA | i3t 424 F=E 0hE 2= Qi) /A
A GPT-4= CHUEH 24 AEES DS 4= QUCL oIXI2H SEE EX0IME 217te] 2iRJo] Tesict

04. 15 ZFZE AAYoH 2 AHE317] o dch &R

Al g ZEZE AX|LOEE EHAZMHO tFr A s AAE 7RISZ Firt 15 ZETE QX0
=]

[ 7= 3 API2E Chefe 22| oSt ofsHE HiEez Sict

05. GPT-41= 713 Z1RE EalAZnjo|o] 344 2|310] Aot} &/ HA
AL AHE D2 Zat 20k JHE BIMD BE X7} 71 TRSt A OjLICE TRME we), 71 2es e
AEDMOH—ME st

06. GPT—4% HulUHO 2 ALg3ta HLHE 3¢ glol= ofE iAol & / o

o]

st

07. A= 3ol =29 o0 2 GPT-4+ OpenAlQ] ujr|ut EfA R mulo) &/ AR
g Zlojrt,

712l OpenAl2t ZHAE2 o L2 2EE OHE ZoIch

644 EMARMR AXsH= XpX0] XEl



0H=J|

Ciiole Z201E

HO|ERQIE M™ED|
C]3 AEH
2p Ag]
22N 463
oA S E ¢lo] 2aE 87 88
opEEATE

uf{oeo|= LS| 170
O &2 Al 93 171 155
LE|-5|= ofeid 52 587
=Y A2t 439
24 54
2 A 274
oMl =8 23.34.:212,233

HIO|E Tl BPE 284

0
}
[N

E3
[N du &
0%
ng
¥

0 n
o
Ho

71E7| MZEt 408

@
[
|m
i
[»
tH
e
P

>
o
e |
>

=
e}
Ho

0z
T R
O o
B
g\é
s

el

AMME 2 Ealya
Af2¢5} QIE{E0|A

Wp1 Q1BAls ARA

QRIS Z =

U A0 OfaH ot
a

7| &
HAE-E-HAE
E3L10[A

S 7187| AlZiEt
EaA

EafACM

i i

EallATIH

=

AT H TE

Im

a2

BAE-Held oY

SH(A~Z)

ol = 20.

AllenNLP 342, 422

attention head

AutoML(Automated Machine
Learning)

AWS(Amazon Web Services)
bert-base—uncased

BERT(Bidirectional Encoder
Representations from )

BERT 7[¢t Ct=0{ 22
BertViz

BLEU(Bilingual
Evaluation Understudy)

BoolQ(Boolean question)

il
i

25 3E

645



BPE(Byte—Pair Encoding)
Bytel.ewelBPETokenizer
CB{Commitment Bank)
ChatGPT

ChatGPT Plus

CNN(Convolutional Neural
Network) 26

Codex

Col A(The Corpus of
Linguistic Acceptability) 2. "=

content filter 018

COPA(Choice of
Plausible Ansvrers)

coreference resolution 7. 322
cosine similarity

CRFM(Center for Research
on Foundation Models) 20

CUDA(Compute Unified
Device Architecture)

DALL-E L7191

data collator

datapoint editor

DeBERTa

decoder stack

DistilBERT 352, 378
ELECTRA
Embedding2ML
encoder stack
ERNIE

Flscore lias
feedforward

FFN(Feedforward Network)
fine—tuning 25,3
foundation model 18, 20

GLUE(General Language
Understanding Evaluation)

Google Trax
GPT

GPT-2 213, 450
GPT-3 208, 266, 299, 364

GPT-3 2YA
GPT-35
GPT-4 538 55

646 EMARNZ ARtEH= X120 X2

GPU

glTs
homogenization
Hugging Face
Instruction series

Integrated Gradient
Visualization

KantalBERT

layer normalization
LIME

LIT
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