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—actively participate and contribute to the development of the Al field — an
arena filled with endless potential for acquiring insights to understand,
manipulate, and control the formidable power of Al systems.
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[ sentence: (#4489 % 1% B i) A1990F {24k 7% L behy b B A1 ]

WALA, BRXRXPF, Fa , ITHF IR
“My Love Diary” is a Chinese TV series released in Bejjing in 1990,
directed by Wu Tiange and starred by Su Jin and Sun Sihan.
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CoNLL 2003 Please list all entity words in the text... Multi-Task Instruction Tuning
o S . N
I % 9 6)F F: “sentence\nwntb ik 5 A/ K £y FHEA T ACE 2005 Option: location, person, organization, ?156
XA~e) Fob, THGE T M LA/ K F/FALAT? NER Ontonot Text: Tom have training in a whole variety ﬂ (Tom, person)
ntonotes e o
The given sentence is: "sentext" \n\n given the list of entity/rt of different missions. 24 V100 (3 nodes) .
[...] \n\nWhat entity/relation/event types might be included | mes . . .-
(. /[ Answer: N DeepSpeed ZeRO-3 o 8V100 (1 Nodes) | & PEFT
4 CoNLL 2004 ™\ | Find the phrases in the following sente | rama : - !
ARAB 698 F, PR KA 4 . ion: used for. part of compare... Pretrain Dataset Instruction Dataset
[wa(éaw&zéa?ﬂzmw%]:>qga S ok SciERC Option: used for, part of, compare... % <) > 0
DEEIG0D RIS ' RE Text: It has also been studied in the fra e - " ndetindng
According 12 the given semtence, the tyme of o eatities NYT 11 . oL . ! [ Chinese | Code Origin Sythetic
are (Film-TV-works, Date) and the relation between work of Japanese information extractic ) ) )
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:i‘a?l:nu;ﬁige ?aﬁi]t:ﬁﬁm , subject_type: HHR 1 5, object: <1990-F, EE GENIA Arguments type: time, purpose... Clean duplicate | toxicant . I .
relation: Release-Time, subject: My Love Diary, subject_type: Film-TV-works, object: Text: Next time I will pUbliSh database 111 i T |
<1990, Beijing>, object_type: <Date, Location> \ / \
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The Battle of Evesham marked the .
defeat of Simon de Montfort, Earl of EventKnowledge K I Model Completion T

Leicester, and the rebellious barons \ . . . )
by the future King Edward I. It took [_]Event Trigger (___)EventArgument | Argument Role De Montfort's rebellion, driven by baronial grievances.crumbled

as Edward's forces strategically outmaneuvered them. This
marked a turning point: Edward's victory led to negotiations,
granting barons more say in governance,averting further conflict.

) -

LLTT

dUnl
i
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dh

H

place on 4 August 1265, near the
town of Evesham, Worcestershire. [® | defection | | escape |

Agent Patient Agent
- — { :

CCIose all\es} Cde Montfort) (Prince Edward)
Reference Completion R 1 o~
de Montfort had won control of royal Completion with Foreknowledge T N\

government, but after the defection of several Agent / Patient \Location l Vietim
close allies and the escape from captivity of
Prince Edward, he found himself on the

Despite the initial strength of de Montfort's cause, the
(de Montfort) (Evesham) ( de Montfort) defection of close allies weakened their ranks. Prince

defensive. Forced to engage the royalists at Edward's escape reinvigorated the royalists, leading to an
Evesham, he faced an army twice the size of ( royalists ) engagement at Evesham. In a pivotal moment, de Montfort
his own. The battle soon turned into a was killed, ultimately quelling the rebellion and solidifying

massacre; de Montfort himself was killed. Edward I'srise to power.
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SN (Known)FASERT (Evolving) & iR

SR EFNRICZ, FREwikidata5M
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Level | ID | Dataset |  Metrics Exclusive Context Type ITest Setl  |Pooll | Source
1-1 | High-Freq. EM, F1 v Triple 100 20.6M
; Known
KM | 1.2 | Low-Freq. EM, F1 v Triple 100 20.6M
| 13 | RTM | EM,FI v Triple 100 2.7k | Evolving —
2-1 | COPEN-CS] Ace. v Entity, Concept 100 3.9k
2-2 | COPEN-CPJ Acc. v Concept 100 4.7k
2-3 | COPEN-CiC Acc. v Concept 100 2.3k
Known
KU | 2-4 | FewNERD F1 X Sentence 300 188.2k
2-5 | DocRED F1 v Document, Entity 100 12k
2-6 | MAVEN F1 v Document 100 20.4k
2-7 | MAVEN-ERE F1 v Document(s), Event 199 1.3M
| 28 | ETU | F1 v Document, Entity 100 1.6k | Evolving —
3-1 | HotpotQA F1 X Document(s) 100 7.4k
3.2 | 2WikiMulti. F1 v Document(s) 100 12.6k
KA | 3-3 | MuSiQue F1 v Document(s) 100 2.5k Known
3-4 | KQA Pro F1 v KG 100 1.2k
3-5 | KoRC F1 v Document(s), KG 100 5.2k
| 3-6 | ETA | F1 v Document(s), KG 49 1.6k | Evolving—
KC |4—1 |Enc3rclﬂpedic |BLEU,Rouge v Document, Event 95 4.5k | Known
| 4-2 | ETC | BLEU, Rouge v Document, Event 95 100 | Evolving —
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m ERWNEEIE
- KIERIERTRICZ. i, MBS ES EERAFERXBIRME
- R TIERIBEEASSIFARE, AhRICIZee N SREERER
— IBMIERASSRITR, SMEENSERENERRIERF, (BEMBEIMBXRIERN (3I75)

Model | Level 1: KM | Level 2: KU Level 3: KA Level 4: KC | Overall (1,2,3,4)
11 12 13 Rank| 21 22 23 24 25 26 27 28 Rank 31 32 33 34 35 36 Rank| 41 42 Rank| Avg  Rank
GPT-4 514 555 546 Ist | 635 429 460 623 1000 723 728 3595 Ist 562 583 724 269 565 556 Ist | 47.0 525 3rd | 2.06 Ist
GPT-3.5-turbo 417 476 420  4h | 375 438 448 492 472 441 505 255 2nd 547 372 485 425 247 243 4th | 51.1 546  2nd | 132 2nd
InstructGPT davinci v2 (175B*) | 30.8 372 324  7th | 266 425 365 368 531 567 346 312 3d 239 338 384 157 453 439 6th | 53.6 533 Ist | 1.02 3rd
Cohere-command (52.4B) 466 426 568 2nd | 331 412 406 214 335 132 409 186  4h 301 361 395 470 499 538 rd | 114 354 Tth | 0.77 4th
FLAN-UL2 (20B) 413 319 530 5th| 527 412 478 107 186 132 163 186  6th 449 430 333 493 381 515  2nd | 241 152  12th | 055 5th
FLAN-T5 (11B) 441 399 496 3rd | 570 421 436 134 — — —  — 5t 398 46 265 493 341 —  5th| 150 170  16th | 038 6th
12-Jumbo-Instruct (178B*) 230 240 176 1lth | 201 158 245 321 263 257 452 220 Tih 401 244 252 336 220 143 Tth | 415 426 4th | 0.29 Tth
ChatGLM (130B) 278 445 36.1 6th | 233 421 466 107 186 159 244 186  8h 303 272 215 313 308 90 9h | 197 178  13th | 0.09 8th
InstructGPT curie v1 (6.7B*) 190 331 331 §th | 223 349 359 1701 190 146 199 186 9h 250 308 175 224 250 259 1th| 235 226  10th | -0.01 Sth
LLaMa (65B) 155 167 99 13th| 146 103 107 508 257 230 196 186 11th 82 288 357 179 150 181  12th| 426 323 5th | -0.09 10th
TO++ (11B) 313 282 253 Oth | 233 327 209 107 — —  —  — 13th 149 143 171 45 341 — 16th | 126 247  14th | -0.29 11th
Alpaca (7B) 130 164 110 14h | 146 103 113 202 202 243 163 186 16th 67 99 140 89 402 256  15th | 325 237 6th | -0.39 12th
GLM (130B) 134 163 94 15h| 146 103 107 447 276 226 163 276 10th 161 235 114 134 396 396 13th| 252 157  1lth | -040 13th
UL2 (20B) 176 190 109 12th | 146 103 107 128 —  _— _—  _— 21th 179 2001 193 336 90 —  14th | 225 237 9th | -0.47 14th
ChatGLM (6B) 223 233 195 10th | 157 395 263 107 186 146 169 186 I12h 135 196 153 112 126 183 17th | 121 137  18th | -0.49 15th
GPT-] (6B) 124 106 89 18| 146 103 107 170 186 240 — 186 19th 33.0 334 202 470 105 120 8th | 266 14  17th | -0.54 16th
GPT-3 davinci v1 (175B) 100 98 85 20th| 146 107 107 251 186 225 164 186 15 103 32 160 112 148 107 19th | 286 176 8th | -0.65 17th
GPT-IT (6B) 115 107 92 19h| 146 103 107 140 186 299 — 186 18k 248 320 162 269 115 123 1lth| 161 00  20th | -0.73 18th
GPT-NeoX (20B) 116 123 90 17th| 146 103 107 206 186 251 — 186 17th 55 37 100 89 160 124 2ith| 285 40 15 | -0.77 19th
BLOOM (7B) 126 134 112 16th | 146 103 107 250 219 221 163 186 14th 107 138 101 112 210 169 18h | 124 34  21th | -0.80 20th
GPT-3 curie v1 (6.7B) 92 96 85 2Ith| 146 103 107 163 186 184 180 186 20th 150 51 136 89 122 92 20th| 189 65  19th | -0.86 21th

T ERRREESEINENRITES, BXEDIBEIEEISI: https://arxiv.org/abs/2306.09296
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Question: Who is the athlete that is the spouse of Vanessa Laine Bryant?

SPARQL: SELECT ?e WHERE { ?e <pred:instance_of> 7c . ?c <pred:name> “athlete” . ?e
<spouse> ?e_1. 7e_1 <pred:name> “Vanessa Laine Bryant”. }

Program: Find oot -
Vanessa ——| 1A L IiterConcept QueryName
Laine Bryant SPOUSE athlete
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United States

entity with literal
knowledge

of America .
inception: 4 July 1776 relational knowledge
short name: USA between entities

motto text: In GIEFNé
== i~ ~ 1 qualifier knowledge
- —J al icts

f birt] =
— SLIR
Kobe Bryant -

height: 198 centimetre; Vanessa Yao Ming |

Laine Bryant

date of birth: 5 May

height: 229 centimetre;
mass: 140.6 kilogram;
date of birth: 12

mass: 96 kilogram;
date of birth: 23

August 1978; |

date of death: 26 | start time: 2001 | 1982; September 1980;

January 2020; family name: Bryant; occupation: basketball
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\
\
\
\
|
\
|
|
\
\
\
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7\ =% !
\
\
\
|
\
\

| | occupation|basketball | —————— - player, entrepreneur;
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HAFH Thikiiid A (SRR ) | REEEMAX AR > B HAFTY hhER T (ReAmmA ) | BEEBACTHFREA > i
o %D N D I:ﬁ:ll 1 /E ‘i' *& Find RHEEREAFNARELR Find(LeBron James) ()% (Name) > (Entities) QueryName BsLaET - (Entity) X )3 (string)
21N — — QueryAttr EHiTEEE R E QueryAttr(height) (Entity)x(Key) = (Value)
.L/ \ x I_I ; FilterConcept BT EMSHRRE FilterConcept(athlete) (Entities) x (Name) < (Entities) pa——— ET AR QueryRelation]) (Entity, Encity)= (3 (Pred)
FilterStr A ER M ENRAE L FilterStrigender, male) (Entities) x (Key,Value) QueryRelation ERRE = TR EEE QueryRelationQualifier{dra (Entity,Entity)
\ \ AN 4 - (Entities, Facts) Qualifier fted by, point in time) x (Pred, QKey) < (Qualue)
[ ] D E E >i< * ' SelectBetween TEEA LR | B E R EE A/ SelectBetween (height, (Entity,Entity) x (Key,Op)
.L/ \ -L ; Relate e SN EXRNFELA | Relate(father, forward) (Entity) x (Pred,Dir) F/astik greater) 2 (string)
B =Jeie = (Entities, Facts) SelectAmong E—/.\;gﬁ;iﬁgj, ﬁg—gﬁ]ﬁfﬂﬁﬁﬁﬁ Seﬂgmmung(:.eight, (Entities) x (Key, Op) = (string)
iU greatest]
~THFH | ,—\— And BEFA LR ESRIA K - (Entities, Entities) x () > (Entities) Verifystr W R AR TAENTRS - (value) x (value) + (boolean)
— - =+ EJ % or IREIF LA E SR — (Entities, Entities) x () = (Entities) p— =] — (Bntities) % () 3 (rammber)

- HREESTIN, RIEMASEHITEEEIREEE

Question: Who is the athlete that is the spouse of Vanessa Laine Bryant?

SPARQL: SELECT ?e WHERE { ?e <pred:instance_of> ?c . ?c <pred:name> “athlete” . ?e
<spouse> 7e_1. ?e_1 <pred:name> “Vanessa Laine Bryant”. }

Program: Find

Vanessa
Laine Bryant

Relate | FilterConcept

spouse athlete QueryName
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HREEKQA Pro

Asking
Strategies

QueryName
Who/What is <E>

Yao Ming

Shanghai
Kobe Bryant
United States of America

Kobe Bryant ——

Locating

Strategies

Concept + Relational

human Vanessa Laine Bryant
athiéte spouss
Kobsa Bryant

basketéll player country

United States of Amarica

7o <pred-instanee_of> 70 I
7o <prectname> “athists” . |

|

7o <o |
a1 cpraciname: “Vansesa Laine Sryant” |
|

|

|

0e_of> 7o . o <pred:name> “athists” . & <spouse> 7e.1
tname> “Vanssza Laine Bryant”.

o Relate FiterGoncapt
Vaness; Spous! athiste
Laine Bryant s

! 1

! |

! 1

! |

! 1

] ) . e ey |

! R e | HEFEERE] R GRS | R AR | K S !

! s sl A PATHA I

1

! |

! |

g

S R ~ >
o OMPRTLAABCIANEESRIARR o 7TFPHEIARSCURELSE Jhz
= <HE
Asking Stage | Locating Stage
QueryName What/Who is <E> Who is the basketball player whose height is equal to . N
229 centimetres? Entity Name - Yao Ming
Count How many <E> How many basketball players that were born in Concept Name <C> basketball players
Shanghai?
- ¢ Concept + Literal the <C> whose <K> is <op> <V> (<QK> is the city whose population is greater than 23,000,000
QueryAttribute For <E>, what is histherfits <K> (< QK> is For Shanghai, what is its population (point in time is <QV>) (point in time is 2016)
2016)?
Relation What is the relation from <EI'> to <E2> What is the relation from Kobe Bryant to United States Concept + Relational the <C> that <P> <E> (<QK> is <QV>) the basketball player that was born in Shanghai
‘Am ?
of America Recursive Multi-Hop unfold <E>> ina Concept + Relational description the basketball player that was born in the city whose

SelectAmong Among <E>, which one has the largest/smallest <K> population is greater than 23,000,000 (point in time is

Among basketball players, which one has the largest
mass?

SelectBetween

Which one has the larger/smaller <K>, <EI'> or

Which one has the larger mass, Kobe Bryant or Yao
Ming?

Verify

For <E>, is his/herfits <K> <op> <V> (<QK> is
<QV>)

For the human that is the spouse of Vanessa Laine
Bryant, is his/her height greater than 180 centimetres?

QualifierLiteral

For <E>, his/her/its <K> is <V>, what is the

For Shanghai, its population is 24,152,700, what is the
point in time?

QualifierRelational

<EI> <P> <E2>, what is the <QK>

Kobe Bryant is the spouse of Vanessa Laine Bryant,
what is the start time?

2016)
Intersection Condition 1 and Condition 2 the humans whose height is greater than 190
centimetres and less than 220 centimetres
Union Condition 1 or Condition 2 the humans that were born in Shanghai or New York

AL

ISR AR

| Question: Who is the athlete that is the spouse of Vanessa Laine Bryant?

: SPARQL: SELECT ?e WHERE { ?e <pred-instance_of> ?c . 7c <pred-name> “athlete” . e

| <spouse> 7e_1. ?a_1 <pred.name> “Vanessa Laine Bryant”. }

|

| Program: i

| 9 Find Relate _ | FilterConcept _

| Vaness: ™ crouse > athiete * QueryName
I Laine Bryant Spous '

|

:Choices. Yao Ming; Michael Jordan; Kobe Bryant; James Harden; LeBron James;
| Lionel Messi; Virgil van Dijk; Cristiano Ronaldo; Usain Bolt; Justin Gatlin
: Answer: Kobe Bryant

Answer Uniqueness Check
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Model Overall  Multi-  Qualifier Compari- Logical Count Verify Zero-
hop son shot
| Open-Ended Setting |
KVMemNet 16.61 16.50 18.47 1.17 14.99 27.31 54.70 0.06
SRN - 12.33 - - - - - -
EmbedKGQA 28.36 26.41 25.20 11.93 23.95 32.88 61.05 0.06
RGCN 35.07 34.00 27.61 30.03 35.85 41.91 65.88 0.00

RNN SPARQL 41.98 36.01 19.04 66.98 37.74 50.26 58.84 26.08
RNN Program 43.85 37.71 22.19 65.90 47.45 50.04 42.13 34.96
BART SPARQL 89.68 88.49 83.09 96.12 88.67 85.78 92.33 87.88
BART Program 88.55 87.12 82.28 93.87 87.92 85.33 90.95 87.25

| Multiple-Choice Setting |

KVMemNet 39.15 36.78 50.09 18.71 38.61 34.69 56.08 6.73
EmbedKGQA 45.19 42.39 54.66 23.01 42.36 36.34 61.95 8.88
RGCN 53.75 5170 58.24 48.64 55.88 47.93 66.57 1.46

| Human Performance |

Human 97.50 97.24 95.65 100.00 98.18 83.33 95.24 100.00
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(How many countries share borders with both Germany and France? ] }
Intermediate Result X
EL ACL 2023
1 7 — 4 The Association for Compuudoml
opy Demo Track: Best Paper As
[ 35
~0: {
select a function . Clear All Runon Wikidata  ~ Run
I —I_ & > 5 entity_label: "United Kingdom"
+
Relate Tlid
Find Relati FilterConcept entity_label: "Kingdom of Westphalia"
elation:
Entity Name: shares borders with Concept: iy
> B b - -7
France Direction: 9 country 9 2 24
forward ~ entity_label: "Brazil"
Check intermediate result Check intermediate result }
Check intermedite resut 0"r ] Count ] 3 g
a - . .
Rela‘e Check intermediate result Check intermediate result entltyflabe.l' Ge rmaﬂ\j
}
Find FilterConcept s k
| ~__ i ACL 2023 Demo Trac
L Entity Name: oo Concept: g e entity_label: "Andorr®"
Germany Irection: country And
S - S ™ Best Paper Award
ecl lermediate result
N
Check intermediate result Cancel
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_%I:I giﬁn‘z [ @: Who s taller, the most famous Chinese basketball player or Lebron James? |

E Text: Yao Ming is the most
Chil Basketball . B
= Emuus inese Basterad How tall is the most famous I How tall is Lebron James? |
layer... During his final = i
season, he was the tallest Chinese basketball player? "
active player in the NBA, -
S at 7 ft 6in. Brid Text: LeBron James is &6
* 'LE — 1:; ridge feet 9 inches tall (206 cm).

3 | KB: (Lebron James, height, 2.06m)

Who is the most famous How tall is [ENT]? ‘

Chinese basketball player? 1.

t :]] Text: Yao Ming was a 7
:]] Text: With an HPI of 51.30, E foot 6 Chinese basketball
Yao Ming is the most player who played for the
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Approaches to language-informed thinking [ Vinl Fogrami

LIT

| Questi e [ Natural Language Image Editing

Prediction: I

Question: Are there both ties and glasses in the picture?
Progras:

1 BOX@=Loc(image=IMAGE, object=‘ties’)

Predictio a . ANSHER@=Count ( box=B0X8)

BOX1-Loc(image-IMAGE, object=‘glasses’)

ANSWER1=Count (box-B0X1)

ANSWER2Eval(“‘yes’ if {ANSWERE} > @ and {ANSWER1} > @ else ‘no’")
RESULT=ANSWER2

Prediction: no

Large language models Classical symbolic models

= '-
— Ax.Vx.. - true oo
IMAGE: Prediction: IMAGES

i Statement: The left and right inage contains a total of six people and two boats. .

Wigh-level ey
e :

s b ANSWERB=Vqa (imagesLEFT, questions‘How many people are in the image?’)

ANSWER1=Vqa(image=RIGHT, questions‘How many people are in the image?’)
) ANSME a(image=LEFT, question=‘How many boats are in the image?’)
World knowledge (def ine ... ) ANSWER3=Vqa (irage=RIGHT, question="How many boats are in the image?’)
“ ANSWERA=Eval(“{ANSWERG) + {ANSER1} == 6 and {ANSWER2) + {ANSER3) == 2’)

RESULT=ANSHE!

Instruction: Hide Daniel Craig with 8) and Sean Connery with ;)
Program:

Natural Language Visual Reasoning 0BI@=FaceDet ( image=TMAGE )

0BJ1=Select (image=TMAGE, object=0878, query
IMAGED=Eno i (inage=TMAGE, object=08]1, emoji=‘smiling face_with_sunglasses’)
0BI2=Select(image=IMAGE, object=08)8, query=‘Sean Connery’, category: None)
IMAGE1=Enoji inage=IMAGED, object=0812, emojis‘winking face’)

RESULT=IMAGEL

‘Daniel Cralg’, category=None)

LEFT:

Instruction: Replace desert with lush green grass

Prediction: IMAGES RESULT=IMAGE®

TMAGE:

Prediction: Program:

6 » 08)8=Seg(1magesTHAGE)
sevvations ( iti ) Object Toggi OB31-Select (inage-THAGE, object-0B30, query=‘desert’, category=None)
> condition ... ‘: foctind OhiscETigig Lace(inage-IHAGE, bJect-ORD1, prompteLush green grass’)

Prediction: 1M

i) ™

Tnput
Image(s)
Natural Meaning Probabilistic Inference Distributions over wetucal Lokgiegi
Saatractics Instruction: Tag the 7 main characters on the TV show Big Bang Theory
language function language of thought function possible worlds Progras: Instruction: Create a color pop of Barack Obasa (persan)
08)@-FaceDet ( image~IMAGE) Program:
In-context LIST@sList(query=‘main characters on the TV show Big Bang Theory’, max=7) 0830= 5““,.‘,“ IMAGE)
instruction-progras 08)1=Classify(image=IMAGE, object=0BJ@, categories=LISTe) 08J1=Select (image=IMAGE, object=0B1®, query=‘Barack Obama’, category=‘person’)
i

Our framework: Rational Meaning Construction e R o R e o s

MITIAKISCIE = : Word Model> World Model CVPR 2023&%{E183: Visual Programming
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—Rising Al power necessitates control to prevent potential risks.

[ILLIT)

—Unvelling Al's inner workings might increase its usability.

— Mechanistic interpretability could improve their trustworthiness.

—Knowledge representation and phase transitions are vital for
understanding Al.

—Physics could potentially contribute to the understanding of Al
systems, leading to new discoveries.

—Extracting knowledge from Al systems Is crucial for informed
decision-making.
#E: Max Tegmark. Keeping Al under control through mechanistic interpretability

MIT#ETE.: The impact of chatGPT and other large language models on physics research and education
https://indico.mit.edu/event/759/
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m Physics of Al
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E AN W4 E . N\
— ]: / I\%>' A\E_II DJ I; ! $7 =210 Mpe Y36 5232458548839 0 1 0 0
E E D -~ ~ ® - . B 00 0
- o0 o
laptop 00 o
restaurant 1 0 0
. N oo PRI 33 53 36 57 56 454 0 0 0 0
Movie gk
102 - POS|t|Ve MNLI-65 ERRGN 45 53 43 IR 57 54 41041 2 4 o
[ Negative 3 e ¥ onLI s7seaifd1 11 0
wn g : MHNLI : SNLI-64 66 18 20 53 22 BLAV GRS 57 54 0033 0 1 1 0
8 E ONLI E deontology-53 60 41 42 53 30 37 56 36E74 63 58 0 0 0 O
o o A —
c ] - 53 PP 58 54 & justice-51 50 26 19 53[85]44 52 41 sef@P 41l 0 0 0 o
_'Cl_az .51 51 26 20 53 22 36 53 36 58 54 GERKl 1 0 0 ©
c 10! deontology-63 54 5 5 59 58 515028 20 53 2149 56 48 58 S4[IMBR 0 0 0 O
[} justice- 55 EENGEEGER:YE 46 38 55 SQuAD-73 ERACEIREY 60 K1 40 53 38 58 58 48 62l 20 33 33
)] 55 53000 8 50 54 43 58 37 50 62 RL] NO-Open-73 - 11-r] 47 5355 42 58 36 56 62 51 50 16 )0 23 13
# B8 =3 3 1 5ol 35 54 35 =9 c2 R Multi-News-62 [ 26 19 53 21 39 52 36 57 54 [[[] 33 6 25 [Tk

1 B samsum ECREACRE] 51 B 36 53 36 57 54 438814 15

random prompt-54 52 3 2 59 54 38 55 36 58 62 46 random prompt-52 50 26 19 53 22 35 51 35 57 54 413 0 0

10° Brisgigz3 e Bplisizsagiciit

28 532E=0 =] ZEAEEE=E9"5 8 g3

-0.16-0.14-0.12-0.10-0.08—-0.06-0.04 Fi g i 2 z

. . ¢ Z @ g
Act|vat|0n Target Task Target Task

Xiaozhi Wang et al. Finding Skill Neurons in Pre-trained Transformer-based Language Models. EMNLP 2022
Yusheng Su, Xiaozhi Wang et al. On Transferability of Prompt Tuning for Natural Language Processing. NAACL 2022
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