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(Free—form Text)E AF&3l= CoTe= ThEA Aol &
As A S @A A Python QIEZEE e} e =
2oy e BHrloez FAE dAdste WHES Aot
S TH 4] .

R

1E AF[2]d F714o=2 CoTS Pal

e Agetel Aol FE 8% dolHd A4F A4
e dgssln A% A4 ASES AAE gue
A Qe

3. AA-7HE-Fd 45 A% 44

2= A= (1A A& £ W3k o737 gialo
A Ao 2El3 CoT, Pal 59 ZFXY (Prompting) W
HE o]&ste] Ado] 8 g5 dlolEd dA-7HE-2
) ALZ‘SO_% x}EOi /\32\—1 o}‘— u} _% 1]@-:{}1:}
[1]o] A A}F&3F MS-COCO | AE dlo]HoA] EAWS
F%3to] AA(Premise) ®Ho =2 AMg3slal, &% W3k
7IHel CoT¢t Pal &9 ZFxd wWhHS AH&sto] 7}
(Hypothesis) =72 2t (Label) S FE3t}.

3.1 Chain-of-Thought& ©]-&3 AA-7}d-d 4
=& A5 B4

2 % g

o
ofsh= HMO]E}B %xﬂ Ad AAde T G
AlA ]l Ao = Aledte 2 o=
o], o S el diEd =¥ =
A3E A=t
= Aol F& el s [1]ellA Ak
g 7AHE CoT ZEFZE(Prompt)2 WA T o Alo]t}.
A oA grFe EAR oE R 24 ARV Zad
Folli= CoT ZEZEcut FAF B AZ T A
71¢] dats golFlen, HAl Col & A 7
i do] melo] FAF At o 7 24 ddE =
HtEA AAdste] o AdkE AREEe Skl

1) ?l’-J (Entailment)
Hypernym Substitution:
At 7PAE WEY. T ZEIXTES
Fdg=

a noun with a parent word is changed to a parent

3o WA 9ol
ok

word. A: The result of the pos_tag is [('a', 'DT')
('black', 'JJ'), ('dog', 'NN"), ('is', 'VBZ'),
('sleeping', 'VBG')], The noun with hypernym in

)

the sentence is ‘dog’ and the parent word of the
word ‘dog’ is ‘animal’ . So The answer is {a
black animal is sleeping}.

— Pronoun Substitution: 3¢ WALES A=
A ste] 7PEAS wHET, CoT TEXE: “Q: In a
sentence {Two men sitting on top of a blue truck},
After changing the nouns to personal pronouns (He,
She, It, They, etc.) in the input sentence. A: The
word with a personal pronoun in the sentence is

‘Two men’ , and the personal pronoun of ‘Two
men’ is ‘They’ . So The answer is {They sitting
on top of a blue truck}.

o] JHA 2

“Q: In a sentence {a black dog is sleeping},

Shate] =24 (20239)
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Counting: FdA & FHolE 71 HWAY
MeES Mz “There are {count} {Hol}s
present” ¢} Z2 oy HIRAS AEso JMES
=T, Col EEZXE:  “Q: In a sentence {A

motorbike and a car are parked}, Execute pos_tag
to count the number of ‘NN’ tags with common
hypernym, then change it to a sentence containing
the hypernym and the number of ‘NN’ tags. A: The
result of the pos_tag is [('A', 'DT'),
('motorbike', 'NN'), ('and', 'CC'), ('a', 'DT'"),
('car', 'NN'), ('are', 'VBP'), ('parked', 'VBN')]
The word that is the ‘NN’ tag in the sentence
is ‘motorbike’ ,’ car’ and the number is two. A
common hypernym is ‘automobiles’ . So The answer
is {two automobiles are parked}.
Paraphrasing: Y& dWolE& Al&sle 39
gulE sdstA TAS}. CoT ZFZE: “Q: Ina
sentence {A brown purse is sitting on a green
bench}, print paraphrased input sentences. A:
‘purse’ is changed to ‘bag’ ‘sitting on’
changed to ‘perched atop’ ‘bench’ is changed
to ‘seat’ So The Answer is {A brown bag is
perched atop a green seat}.
Extracing Snippets: &34 &4 oJuint
S0}k, CoT ZEZE: “Q: In a sentence {A person
with red shirt is running near the garden}, Create
sentences with only the core meaning left and the
rest of the modifiers removed in the input
sentence. A: A modifier that does not have a core
meaning in a sentence is ‘with red shirt’ . So
The answer is {A person is running near the
garden}.

2) X< (Contradiction)

Contradictory_words_adj : =49 HEALE
E:

Hojoj 2 tiAlste] 7HdS ®bETH Col ZEX
“Q: In a sentence {He lives in a big house}, Run
the pos_tag and change the word with the ‘JJ’ tag
to contradictory word. A: The result of the
pos_tag is [('He', 'PRP'), ('lives', 'VBZ'), ('in',
"IN'), ('a', 'DT'), ('big', 'JJ'), ('house',
'NN'")], The word that is the ‘JJ' tag in the
sentence is  ‘big’ if you change ‘big’ to
contradictory ‘JJ7 tag  word, it  becomes
‘small’ , So The answer is {He lives in a small
house}.
Contradictory_words_noun: 732 HAIZ ¢ &
WAL giAste] PEE wreEd. Gl ZHEETE:
“Q: In a sentence {She is playing the piano},
Replaces a noun with another noun that contradicts
it. A: The result of the pos_tag is [('she',
'"PRP'), ('is', 'VBZ'), ('playing', 'VBG'), ('the'
'DT'), ('piano', 'NN')], The noun in the sentence
s ‘piano’ and the contradictory word is
‘violin’ . So The answer is {She is playing the
violin}.
Contradictory_verb: 39 FAIE Hiooj=
tAste] 7Fd S wET, CoT ZTEZE: “Q: In a
sentence {A girl is walking}, Replace the verb
with another contradictory verb. A: The result of
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the pos_tag is [('a', 'DT'), ('black', 'JJ"),
('dog', 'NN'), ('is', 'VBZ'), ('sleeping',
'"VBG')], The verb in the sentence is ‘walking’ |,

and the contradictory verb is ‘driving’ . So The
answer is {A girl is driving}.

Number Substitution: F& oA Al s|E3t=
dolE o2 AR WA 7HEdS vbeEth. CoT
XEXE: “Q: In a sentence {two cars parked on
the sidewalk on the street}, Run the pos_tag and
change the word with the ‘CD’ tag to another word.
A: The result of the pos_tag is [('two', 'CD")
('cars', 'NNS'), ('parked', 'VBD'), ('on', 'IN"),

("the', 'DT'), ('sidewalk', 'NN'), ('on', 'IN'),
("the', 'DT'), ('street', 'NN')], The word that
is the ‘CD’ tag in the sentence is ‘two’ , if
you change ‘two’ to another ‘CD’ tag word, it
becomes ‘seven’ , So The answer is {seven cars

parked on the sidewalk on the street}.

Subject Object Swap: =7d<] subject9} objectell
APete dolo A E WAt JPAS whEh.
CoT ZEXE: “Q: In a sentence {A clock is
standing on top of a concrete pillar}, Exchange
the position of the word corresponding to the
subject and object in the sentences. A: The result
of dependency parsing of the input sentence is
[['A', 'det'], ['clock', 'nsubj'l, ['is', 'aux'l,

['standing', 'ROOT'], ['on', 'prep'l, ['top',
'pobj '], ['of', '‘prep'], ['a', "det '],
['concrete', 'amod'], ['pillar', 'pobj'll, The

subject of the sentence is ‘clock’ and the object
is ‘pillar’ , So The answer is {A pillar is
standing on top of a concrete clock}.
Irrelevant Hypothesis: A 33 3 ##
e e TS JHEE AEY sl o =
CoT7t 485X ZEEZE: “Q@ In a
sentence {Sign for an ancient monument on the
roadside}, Generates a completely unrelated
sentence. A: {A man goes to strike a tennis ball}
Negation Introduction: ¥ HAHS& &3
A4S MR ARE3th, CoT ZFHFXE: “Q: In a
sentence {Empty fog covered streets in the night},
Apply negation to the sentence. A: The result of
the pos_tag is [('Empty', 'NNP'), ('fog', 'NN'),
('covered', 'VBD'), ('streets', 'NNS'), ('in',
"IN'), ('the', 'DT'), ('night', 'NN')], Applying
the negation to the verb ‘covered’ results in
‘did not cover’ , So The answer is {Empty fog did
not cover streets in the night}.

o) 1o
5 o

H (Neutral)
Adding Modifiers: el wWAatel F2ols
_%‘7]'—3}04 7]'}é§- /‘]"g‘fﬂ"jr CoT E%EE “QI In a

sentence {This is a bird sitting on a twig}, Add
modifiers to decorate nouns in sentences. A: The
result of the pos_tag is [('This', 'DT'), ('is',
'"VBZ'), ('a', 'DT'), ('bird', 'NN'), ('sitting',
'"VBG'), (‘on', "IN'), ("a', 'DT'), ("twig', 'NN")],
The noun in the sentence is ‘bird" . A suitable
modifier is ‘small’ , So The answer is {This is
a small bird sitting on a twig}.

|

©

o] JEAE eets] =4 (202349)

— ConceptNet: w4olA A, BA dRE F7}3+4
7V 2 AFRET. CoT TEZE: “Q: In a sentence
{Three horses standing by a tree eating the grass},
Add modifiers (in/at [mask][mask]) to the sentence.
A: The appropriate word for the context is ‘in
the vyard’ , So The answer is {Three horses
standing by a tree eating the grass in the yard}.

— Same Subject but Non Contradictory Verb:
el FAE TdE s e UE AR
WSt deoe] HWALE Fr1sth. ol ZEEZE:

“Q: In a sentence {A small child is sleeping in
a bed with a bed cover}, From the input sentence,
print a sentence with the same subject and no
contradictory verbs with nouns added. A: The
result of the pos_tag is [('A', 'DT'), ('small',
Il ('child', '"NN'), ("is", '"VBZ'),
('sleeping', 'VBG'), ('in', "IN'), ('a', 'DT"),
("bed', 'NN"), ('with', "IN'), ("a', 'DT"), ('bed',
'NN"), ('cover', 'NN')], Replace ‘sleeping’
with another non-contradictory verb, ‘laying’ ,
and add the noun ‘chair’ , So The answer is { A
child laying in bed sleeping with a chair nearby}

3.1 Program-aided Language ModelsZ o]-&3F A A-
HAd-epa 5E A5 A%

Program-aided Language Models(PalL) TE
(Prompting) Adl Ao} EPAS ARE3Fe] Python}
2 2y oo AA3} =g E &&= WA ot

. of

[4]. CoT W22 53 F2 dA7F #AdoiQl WA palLe]
S FE WAE T2 A FZER o] Fo A Ut
U2 Aol F2 o] dis] [1]d4] AlQbe &%
W3l S Pal TEZTE(Prompt)E W73 o A]o]t},
CoT ZFXHI} FAdstA, & W3 fFol FA 9
& T A dE7F 98 A 9olE Pal ZEEZENE
FAE HAY o9& FiE 2479 A%E YoFen,
A Pal & HAANA AW Adof Edo] FAF AL}
oE i WA AFE ZutEA At o AYE A}
|38 st
1) 3teo](Entailment)
- Hypernym Substitution: ##%¢] HALS A9joj=
A ste] 7pES wHETH Pal ZEIZEE Ug3
2t} “Q: In a sentence {a black dog is sleeping},

a noun with a parent word is changed to a parent
word. A: pos_tag = [('a', 'DT'), ('black', 'JJ'),

('dog', 'NN"), ('is', 'VBZ'), ('sleeping',
'"VBG')], noun = ‘dog’ , hypernym = ‘animal’ |,
answer = sentence.replace(noun,  hypernym),

print(answer) = {a black animal is sleeping}.

- Pronoun Substitution: T3¢ WAIS tHAR
A ste] 7FEdS wHETH, Pal TEXE: “Qr In a
sentence {Two men sitting on top of a blue truck},
After changing the nouns to personal pronouns (He,

She, It, They, etc.) in the input sentence. A:
noun = ‘Two men’ , personal_pronouns = ‘They |
answer = sentence.replace(noun,

personal_pronouns), print(answer) = {They sitting

- 354 -
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on top of a blue truck}.

Counting: FAZolA FTE A9ol=
MeE AL “There are {count} {%I°l}s
present” ¢} 22 o7 ®EZS AlEEte] TS
WETE, Pal XZEXE: “Q: In a sentence {A
motorbike and a car are parked}, Execute pos_tag
to count the number of ‘NN’ tags with common
hypernym, then change it to a sentence containing
the hypernym and the number of ‘NN’ tags. A:

742 wapel

pos_tag = [('A", 'DT'), ('motorbike', 'NN"),
('and', 'CC'), ('a", 'DT'), ('car', 'NN'), ('are',
"VBP'), ('parked', "VBN')T, noun =
{ ‘motorbike’ ,” car’ }, noun_num = len(noun),
hyper = hypernym(noun), print(answer) = {two
automobiles are parked}.

Paraphrasing: ©E& doE ALE3I E49
gulE A FASTE. Pal TEFZE: “Q: Ina

sentence {A brown purse is sitting on a green
bench}, print paraphrased input sentences. A:
answer = sentence.replace( ‘purse’ ,’ bag ),
answer = sentence.replace( ‘sitting
on’ ,’ perched atop’ ), answer =
sentence.replace( ‘bench’ ,” seat), print(answer)
= {A brown bag is perched atop a green seat}.
Extracing Snippets: &olA A <ofnint
W71tk Pal TEXE: “Q: In a sentence {A person
with red shirt is running near the garden}, Create
sentences with only the core meaning left and the
rest of the modifiers removed in the input
sentence. A: modifier = ‘with red shirt’ , answer
= sentence.remove(modeifier), print(answer) = {A
person is running near the garden}.

2) E<(Contradiction)

Contradictory_words_adj : =49 L&A S
kool 2 tiAsle] 7pAES whET, Pal ZEXE:

“Q: In a sentence {He lives in a big house}, Run
the pos_tag and change the word with the ‘JJ’ tag
to contradictory word. A: pos_tag = [('He', 'PRP'),

("lives', 'VBZ'), ('in', 'IN'), ('a', 'DT"),
('big', 'JJ"), ('house', 'NN')], adjective =
‘big’ , contradictory_words = ‘small’ , answer

= sentence.replace(adjective,
contradictory_words), print(answer) = {He lives
in a small house}.

Contradictory_words_noun: &9 WAIE o2
PALZ thAste] 7H S wHETH Pal TEXE: “Q:
In a sentence {She is playing the piano}, Replaces
a noun with another noun that contradicts it. A:

pos_tag = [('she', 'PRP'), ('is', 'VBZ'),

('playing', 'VBG'), ('the', 'DT'), ('piano',

'NN'")], noun = ‘piano’ , contradictory_words =
‘violin’ , answer = sentence.replace(noun,

contradictory_words), print(answer) = {She is

playing the violin}.

Contradictory_verb: E3olA FALE Hkojoj=

A ste] 7PES WEY. Pal TEZE: “Qr In a
sentence {he is playing}, Replace the verb with
another contradictory verb. A: pos_tag = [('he',
'PRP'), ('is', 'VBZ'), ('playing', 'VBG')I, verb

o] JHA 2

|

©

stati?] == (20239)

= ‘playing’ , contradictory_words = ‘sleeping |,
answer = sentence.replace(verb,
contradictory_words), print(answer) = <{he is
sleeping}.

Number Substitution: Z&olA ztel st
dolE tE AR wWAstel JMdE wETh Pal
X EMXE: “Q: In a sentence {two cars parked on
the sidewalk on the street}, Run the pos_tag and
change the word with the ‘CD’ tag to another word.

A: pos_tag = [("two', 'CD'), ('cars', 'NNS'),
('parked', 'VBD'), ('on', 'IN'), ('the', 'DT")

('sidewalk', 'NN'), ('on', 'IN'), ('the', 'DT'),
('street', 'NN')], CD = ‘two’ , another_nummod =
random.randrange(1,11) answer =

sentence.replace(CD, another_nummod) ,
print(answer) = {seven cars parked on the sidewalk
on the street}.

Subject Object Swap: &9 subject$} objectl
Aget wolel ARE wAse e wEd,
PaL ZEXZE: “Q: In a sentence {A clock is
standing on top of a concrete pillar}, Exchange
the position of the word corresponding to the
subject and object in the sentences. A:

dependency_parsing = [['A', 'det'], ['clock',
'nsubj '], ['is', 'aux'], ['standing', 'ROOT'],
['on', 'prep'l, ['top', 'pobj'l, ['of', 'prep'l,
['a', 'det'l, ['concrete', 'amod'], ['pillar',
'pobj'1], subject = ‘clock’ , object = ‘pillar’ ,
answer = sentence.replace(subject,object),

print(answer) = {A pillar is standing on top of a
concrete clock}.

Irrelevant Hypothesis: A &3z s #4A
e g8 B4s /MR AEY . o A9
PaLo] HEHx ¢er. ZTEZE:  “Qr In a

sentence {Sign for an ancient monument on the
roadside}, Generates a completely unrelated
sentence. A {A man goes to strike a tennis ball}
Negation Introduction: 7ol g3t
TS VAR ARESY. Pal ZEXE: “Q: In a
sentence {Empty fog covered streets in the night},

)=} [e)
F4&

Apply negation to the sentence. A: pos_tag =
[('Empty', 'NNP'), ('fog', 'NN'), ('covered',
'VBD'), ('streets', 'NNS'), ('in', 'IN'), ('the',
'DT'), ('night', 'NN')], verb = ‘covered |,
negation = ‘did  not cover’ , answer

sentence.replace(verb, negation), print(answer)
{Empty fog did not cover streets in the night}.

3) % Heutral)
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Adding Modifiers: 3¢ WAL
F7tste] M= ARESh). Pal = tIna
sentence {This is a bird sitting on a twig}, Add
modifiers to decorate nouns in sentences. A:
pos_tag = [('This', 'DT'"), ('is', 'VBZ'), ('a'

'DT'), ('bird', 'NN'), ('sitting', 'VBG'), ('on',

ot 2
=
. r_?l_“
n
1>
iy

"IN'), ('a', 'DT'), ('twig', 'NN')], noun =

‘bird’ , suitable_modifier =  ‘small bird |,
answer = sentence.replace(noun,
suitable_modifier), print(answer) = {This is a

small bird sitting on a twig}.
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A|353] g2 9 gh=to] AH AP shatid] =23 (20239)
—  ConceptNet: #AolA 912, #A AREZ F748to] 3k NS-COCO Ho|EH A A FHAS FE3Fo] A
7MdE ALESY. Pal ZEXZE: “Q! In a sentence TH O 2 ALL3t3 CoTe Pal S¢ Z=Z2ZE S
{Three horses standing by a tree eating the grass}, #A|-7}d-g}¥ 223 s+ ¢ o] g 2% Al
Add modifiers (in/at [mask]mask]) to the sentence. w & 372 w 407, 8 =23 W njr} =
A: appropriate_word.: ‘in the yar.d’ , answer = = }\gk]_a_]_cgq_ X}% }\g/%]isl_ H]O]E1 4\«34_0&2; =) B
sentence + appropriage_word, print(answer) = - = Z;{q o3
{Three horses standing by a tree eating the grass 'L% —'O sttt _ - -
o ) j=R=]] u}o Rz M2 3 E) M2
— Same Subject but Non Contradictory Verb: Cijoij‘%— 7Ike] 7] A Q1 L %_OT S
Bgold BAE A v 2 g saz ZEEE UHe] AdA- - HER AT 4
WA Qoo WAE Fyet, pa ZEzEeE: EE A Aowm, oF I CoTSaL Pal Z&
“Q: In a sentence {A small child is sleeping in H¢|] 2 AHIEE HIS & F 2 53] C
a bed with a bed cover}, From the input sentence, X8 HIHog AA|-7}pd-gal Ab Ho]E &
print a sentence with the same subject and no o] 7}1& L& AHITE SIS 4 9t}
Eont‘ra('hc‘tor?f Ver‘bs w1t'h n'oun's add‘ed.. AI‘ pc‘)s_t'ag &o] (Entailment)2] COUNT T+ oA CoTel A%o]
CLOAT o, Ssmalll, 1110, Ceild, WO gl ol gl Ang e i EAL o
ey e S R B FAL AR o] 437 wiFolgta ebEi
(*a', 'DT'), ('bed', 'NN'), ('with', "IN"), ('a', % o 1% ojul, B mEsE (o] Lx
'DT'), ('bed', 'NN'), ('cover', 'NN')], verb = __‘LLi__g 2 0 *‘j*]
‘sleeping’ , non_contradictory_verb = ‘laying’ , fﬂi gl = Hypernym SUbStltUtlon(HS) Tt ol A ]
add_noun = ‘chair’ answer = =9 Ayl 7 7]qk H“”J 45, dole & @ﬂ
sentence.replace(verb, non_contradictory_verb), 3dFt} AwWkd o g FEwlo] ubA 0]'71] A skA] &
print (answer+add_noun) = {A child laying in bed A3LE Rt} 7|E ZExgo A FZo]l 2HLEA
sleeping with a chair nearby} Z89 4 QEE §A3 A diAF AW WA
g welE 2 NS EaAL AR welzh Al
o 5 A%EA d 299 Ut 4% wAY. Cols
A 9 Ay PaLe] A%, F7(Reasoning) FAHL =3 &%
5 gaeb A4sa AAF ol Aol
2 E=EedMe Ad ol mdR GPT 3.5 Bd F S veEd. T=d A9l o T80
‘text-davinci-003" RS ARESEITE. [11eA AR A9 &ntE EHoE FAEH FYHEHe AYES
¥ 1. PHL dolg AP AEE A5
g =g CoT Pal
St& OIOIE MY JEE =((lo
(base) (3-shot) (3-shot) (3-shot)
HS 87.5 80 100 100
PS 35 95 100 100
Entailment COUNT 80 80 65 77.5
PA - 100 100 100
ES - 100 100 87.5
CW_adj 82.5 75 100 100
CW_noun 70 75 100 100
cVv 72.5 87.5 100 85
Contradiction NS 97.5 50 100 100
SOS 67.5 50 97.5 95
IH 100 100 100 100
NI 100 87.5 100 100
AM 97.5 85 100 90
Neutral CON 85 95 97.5 100
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- 62.5

100 95

81.5 (+0.25) 97.3 (+16.05) | 95.3 (+14.05)

Y Hypernym Substitution &% 23 dA]

& (base) &H 2&: Ayoung boy with a spoon looking at a birthday cupcake
& WAl Jtd 2&: A young boy with a container looking at a birthday cupcake
g =58 MH 2&: A man sits with a traditionally decorated cow
g GlAl ot 2&: A man sits with a traditionally decorated animal cow
MM 2&: A man sits with a traditionally decorated cow
Reasoning: The result of the pos_tag is [('A', 'DT'), ('man’', 'NN"), ('sits', 'VBZ"), (‘with', 'IN'), (‘a’,
CoT 'DTY), (‘traditionally', 'RB'), ('decorated’, 'VBN'), (‘cow', 'NN")]
e WAl The noun with hypernym in the sentence is 'cow' and the parent word of the word 'cow' is 'animal' So
The answer is {A man sits with a traditionally decorated animal}
e 2&: A man sits with a traditionally decorated animal
MH 2&: A man sits with a traditionally decorated cow
Reasoning: pos_tag = [('A", 'DT"), (‘man', 'NN"), (‘sits', 'VBZ'), (‘with', 'IN'), (‘a', 'DT"),
el (‘traditionally', 'RB'), (‘decorated', 'VBN'), (‘cow', 'NN')]
e OlAl )
noun = 'cow', hypernym = 'animal’
answer = sentence.replace(noun, hypermym), print(answer)
Jtd 2&: A man sits with a traditionally decorated animal
AR
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