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Aol FoA, AAZ WE BHOR AGE AFHA Bl Uie Boh Wel B A4 o AYd v

7k A9 gt

ChatGPT 59 Adl o] ZE(LLM O] Hold AeS Ho|HA, o5 83 oy A 2 Hrl 7j&s 83
T o, oFz #Z(hallucination) 52 AI7F Hol 9o} ChatGPT 59 A¥E 23] A5 4+ gy
2, ARgol wel S7HA Q1 APL AMEE7F FUhE 7] wiiol] A&l &8l AIZF Q).

oo, ChatGPTHE.TF A& 27| ReS FEaHA % ChatGPTe] A5 A 59 H7t 585 Hole Vs
o] Hagh dAolrt.

Y 7] ¢

H]| & 5] ¢
(M E3]+& 0001) Chin-Yew Lin. 2004. Rouge: A package for automatic evaluation of summaries. In Text

summarization branches out, pages 74-81.

(R E38]&3 0002) Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q Weinberger, and Yoav Artzi.
Bertscore: [Evaluating text generation with bert. In International Conference on Learning

Representations.)

(R 53] %3 0003) Zhenjie Zhao, Yufang Hou, Dakuo Wang, Mo Yu, Chengzhong Liu, and Xiaojuan Ma. 2022.
Educational question generation of children storybooks via question type distribution learning and
event—centric summarization. In Proceedings of the 60th Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Papers), pages 5073-5085.

(M 5333 0004) Bingsheng Yao, Dakuo Wang, Tongshuang Wu, Zheng Zhang, Toby Li, Mo Yu, and Ying Xu.
2022. It is ai’ s turn to ask humans a question: Question—answer pair generation for children’ s story
books. In Proceedings of the 60th Annual Meeting of the Association for Computational Linguistics
(Volume 1: Long Papers), pages 731-744.

(M E3&E3 0005) Sugyeong Eo, Hyeonseok Moon, Jinsung Kim, Yuna Hur, Jeongwook Kim, Songeun Lee,
Changwoo Chun, Sungsoo Park, and Heuiseok Lim. 2023. Towards diverse and effective question-answer

pair generation from children storybooks.
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A o]-&H(Question-Answer, QA) 3t C={(gj e}z F4(quality)E SA8Fo=ZA Fdd 5 Q).
ojwl, Fx HoTH(QA) HF C& Fofx A (passage) Poll sl A" AL 4 o}, 7]E£9 7I¥2 Cf

GT(Ground-Truth) Zo&HQA) H3J R={(g )}y Abole]l  BIA~E  fAM%(textual similarity)&
= o H H H h =
=A%, B WAMoE, HAE FAMEE Metrico® X780, T3, 7]F 7| ROUGE(Chin-Yew Lin.
2004. Rouge: A package for automatic evaluation of summaries. In Text summarization branches out,
pages 74-81.)9} BERTscore(Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q Weinberger, and Yoav Artzi.
Bertscore: Evaluating text generation with bert. In International Conference on Learning

Representations.)d T SAHXE Alg3sith., B W=, o3-FX(multi-reference) 9t thE TR AR
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(multi-candidate setting)S aldsle], CE H7lete F 714 AZS A|orsiv},

Concat-Metric. T%<l H/IE 938, Zhao 52 BE HoSHQA) HES, 7 FSH(QA) & Aol dist
el A@22 Adt(concatenates)dtil 15 Alolol A9 Metrics H7}3H}(Zhenjie Zhao, Yufang Hou,
Dakuo Wang, Mo Yu, Chengzhong Liu, and Xiaojuan Ma. 2022. Educational question generation of children
storybooks via question type distribution learning and event-centric summarization. In Proceedings of
the 60th Annual Meeting of the Association for Computational Linguistics (Volume 1: Long Papers),
pages 5073-5085.). ©] A, o] AW FA(scun® BT S84 13} 2ol A" 5 A}, S84 1o

A, ]S BE Q4 (elements)oll tah A 23}el W (sequentialized concatenation)S 2v]gh 4= QUt}.

TZ:[qz CI;;L r:[rl""yTn,.}
Cj:[q;-:a;], C:[Cb"'acnc}

Sconcat = Metric (7, ¢)

MAP@N-Metric. Yao & (Bingsheng Yao, Dakuo Wang, Tongshuang Wu, Zheng Zhang, Toby Li, Mo Yu, and Ying
Xu. 2022. It is ai’ s turn to ask humans a question: Question—answer pair generation for children’ s
story books. In Proceedings of the 60th Annual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), pages 731-744.), Eo s (Sugyeong Eo, Hyeonseok Moon, Jinsung Kim,
Yuna Hur, Jeongwook Kim, Songeun Lee, Changwoo Chun, Sungsoo Park, and Heuiseok Lim. 2023. Towards
diverse and effective question—answer pair generation from children storybooks.), 1Z]il Xu 5 (Zhenjie
Zhao, Yufang Hou, Dakuo Wang, Mo Yu, Chengzhong Liu, and Xiaojuan Ma. 2022. Educational question
generation of children storybooks via question type distribution learning and event-centric
summarization. In Proceedings of the 60th Annual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), pages 5073-5085.)&, R W9 Z} A$wH(QA) ol tisted, coF 7+
FAE AL SHQ) B Rtk Al wakE, R W9 72 ASSRQ) Bl e A B Netric AT
Fogan, ol ¢ viel AeleHQ) W3t Mg Fd =58 5 Ak ¢ F49 FA(wE B 5

s}4 20} 2},
]

4

.
et

—
[N}

metric; ; = Metric([q] af], [¢f af])

N,

Suap = NLT; m?x{metric@,j}jy:ﬂl

9 A QAG) A=l ANk og tg SUE V|Fo=Z Hukskd, (i)
AAsI=, AEHe] BH A (Relevancy to the passage), (ii) BH
S HoF=, gl 9@ 715 (Answerability of the
WA EGA (Grammatical plausibility). L&y, GT2+]
T AFEE F5A7E  Alge] lon, HelgH QAo A
s Fristthe A7 T,

e
M g
fu
i

olsto| A=, = e d AAdd wE Hogw Fr} H(EE dosH oy #HI7F W) ois] FAA
o7 A3ty Aeksh= Aol H7 WE-S GI(Generative Interpretation)® WHE X Qit}.

GI&= AAE 23w (Q) 9 A4 (adequacy) s B7Hath. AHAFLS Ao Add (s AE4d) 2 QA
7re] AZAA (connectivity)S EZstE /Mo =z oldfiE 4 Art. BARTscore(Yuan S (Weizhe Yuan, Graham
Neubig, and Pengfei Liu. 2021. Bartscore: Evaluating generated text as text generation. Advances in
Neural Information Processing Systems, 34:27263-27277.))¢F §-AFSHAl, 2 oA S (Qh) A4 =
a8 Aelsta Ao SH(QA) WA WAL Al A (teacher—forced logits)= AFE3ICE, 53], 2 WA=,
7 A A2 EE(question start tokens)S AFTFoZH, QA A 2P o7 JdEE AEz9 A AS

A
WRFES AT ol Lyt o4 37 2,

e
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[s=<k4 3]

Np N"L

[:CE——*ZHPG Tll‘Tl<l’qZ<l'ls )

Ti=1 =1
A A B2 g shelw e E (hyper-parameter) n,2 ®lg] A" 5 drh. 2 WAyoA =, HAE E
9 W (question type bias)& s}/ fletel, 7 ¥ A% B2E Y AAze) IR AFD.
Gl oo s AxE Fr Adgw@y) Aol @A AA 2R ols) FAEd. wd Wael,
= lenscind o) 1" 2o BE(ed i A4 FEL AMT + A4S PNE mAwE

st2] 4). 1efw, Coll thEh ~F0) seri= 428b4) 591 P},

[58t4) 4]

probi; = Po(cjilej<i, 45 <n,s P)

A7NA o JHAR AAE HSH(QL) BS, g ZiEo AA HolE ov|staL, Ny jHA Zo3H(QA)

ol B2 s, N A" 298HQA) o] s ogmE = Slv.

~
-

GIE, w3 AoSH(QA) HEXE GT¢ SHFo=m e 4+ e, I e #H7 ¥ (reference-free
evaluation method) 22 F2Fstc}t. 53], ¢; U9 HiE A 2R HFH(QA) A
Aol A AASAL, ¢ He] T 91X (answer position)= ¢; W HHol
w3, 2=l A4 E(generation possibility)s Whgstr] wiZoel, GIE &3l Ho-&H(QA) & 7H5A4

(readability)S #der =% gl

(question position)®

&L

% ©Al(training phase)e} 28, GIE, @Y o]4X(single outlier)ol 2|3 & A= WA 7] 4,
stgo] HyoZ AitEltl, m=e, [BOS] ¥ [E0S] $1X|oAM 9] &2 o=&tx] ¢k AFS d3str] & ALt

GI9) =& A%5e 09 FHYE Aol %8 (linguistic capability)dl] 7190& 4 ). Glo ElEAS #HF3)
3, 09 AP =8 C 19 H2E {§AS F45e, 2 wolx=FA(baseline) H7F WH Gl

at7] 18,

T, Gl GlssE Hlagro =z, dogs A QAOS B7Hstel 9lol, A& AR QAG) =E sl o
g o]z o] gkstEl AElelA, GI9 FEAS AEFT ATt

AY 2%

Fairytale QA dataset(Ying Xu, Dakuo Wang, Mo Yu, Daniel Ritchie, Bingsheng Yao, Tongshuang Wu, Zheng
Zhang, Toby Jia Jun Li, Nora Bradford, Branda Sun, et al. 2022. Fantastic questions and where to find
them: Fairytalegaan authentic dataset for narrative comprehension. arXiv preprint arXiv:2203.13947.)<%
ARERTE. 4 JHe] Aol AP (QAG) Al=Fell oa] AdE, 20 Ao AEel W Ao H(QA) el Hig
Abed #H7b(human evaluation)E 33t} Eo S (Sugyeong Eo, Hyeonseok Moon, Jinsung Kim, Yuna Hur,
Jeongwook Kim, Songeun Lee, Changwoo Chun, Sungsoo Park, and Heuiseok Lim. 2023. Towards diverse and
effective question—answer pair generation from children storybooks.)ollA e} o], 47}#] =3 : QA 3} X
o] AAAS FAHE= Relevancy P-QA (Rel P-QA), A&} ol th-5-sl= thgo] AEsHA A= A=A o
2 97}slE= Relevancy Q-A (Rel Q-A), & Hof(educational field)olA QA el Ag&H< o] 7154
(practical wusability)e FA3F= Usability (Usbh), #WA AHEZAHSES 7}27]%= Readability (Rdb)E
B7gct.

GIZ F=317] Y8l, F /MY AHATSSGE Aol 2= T59F BARTES #8331, ROUGE A4 ROUGE-L Fl-score
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& 573laL, BERTscoreE 9% Fl-scored 73},

a2 3% 194, BERTscore:= BS®, content-wise evaluatione (P)=, QA-wise evaluatione (QA)E, Rel
P-QAS} Rel Q-A9] Hit2 Rel AvgZ YERATE. H3H, AFA] AAH no g2 40|},

ChatGPTE F¢ B7F A5 AFert. & 19 U4 (b)AAY A=, ChatGPT7F oJ3d A4 (QAG) Al o
8t Z2pet HUAS HoFEu, sk, Aoewk(QA) )¥F HIF(QA-wise evaluation)(i.e. GPT#(QA))7}
ChatGPT<] 7} < Fole d aA 7dgte AS WHsglth. 53], (PT4E Hold d5& Hol& ¥,
GPT3.5% AUldo=z £t ALl Ass Holy, o ZgH A QAG gk F7te ofe&S AlAgt.
Gl A1FA Ade(trust-worthy) B7F 235 Al&dtt. ¥ 19 ZE Z3ES udd o, 53 U= (o)
#HEse], Gl AF Hr7kebe] w& XS BAU, GI-BARTE 719 H7F WS S7heH, Axo] GPT3.5
o] A5k Holdert.
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A
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>
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N
s
o
o
>~
>
o
o,
N
s
il
N
s
olr
&
rot
o
rlr
P

A AEE PHEel 2 ASEQY Bl BhF nrh AnAo

2 e,

12 #4% W, Jdusd 2o AFS FUT 5 A e aQow pFae, o °

AR AA E2'g WAstn, [B0S] % (E0S] AN 2 A & 2t olsh wHlE AR A
= A

AR, AR A B2 () E

%= 3& Fxshd, dojey Hrl WS Hojx Z 2 MM (Processor) /%= W EE] (Memory) S ¥83l= 75T
9 Aol o3 #dE & Uk, o] ded, do3d HUt WY E olFv dAE F Aok di+e HAFY
FAlol| 23T ZEAAY FH4oR oldjd & vt dogd HUF AXE BHHEd FE e AFE FA
= PC(Personal Computer), AW (server), #® AFE, HEZ PC 5& 3 5 v}, ®=3, AFEH FA=
EHAoR Y 559 FXE FdE = Art.

4, Holx sl Foew(QA) o]l AAEU(S1I10). Fo)SH(QA) A2 2A] Hosw AAQAG) Edo
o AAdd 4 vk, ok, 2 do]l HAoFH(QA) S At EEd A= AL ofyrh. E wo]
AR AoSH(QA) A FHE Hrlstes wWyd #ek woly] wjiEo|t), uwehA, HFH Ao thekgh
Ao)gd A QAG) EF Eo] AFEo AS 4 A, HodTH BS A A% H59 AEEC] A

oluf, HolTH(QA) A& A7) fste], dodH AP QG EPEdd= AE oleo] AL A& EFo] ¢ ¢
g 4 odrh. AE A Z EZL fhat (is), Can you tell me 53} Zo] AoLwH(QA) Ao E3EE= AES A
Zrate £ uE & vk BE, dE AR EZY Jige vg AAE g odon, o wet AE A%
BT g sk Ao Ao)gE el AdE 5 Tt

AR Aol2h(QA) ol ek F2 Hrrh FFET(S120). oS Y8, AFdel Stgo] 9g¥ Hryl mdo]
FE A g AEo d& F Ak, BE, (MALRAGE) A do] EHE(LLe] ¥ REE o]gd &
A Hr7les A 71" 8] 5ol uhet aE 4 Q).

ST(QA) Aol I E
2 5 ATH(S130).

i)
o,
N
)
(i)
A
rir

3
g
oF. Aol w2}, EA
] , 2o 8 AA(AAY, dagdoel AA $)E F8 ARl

ofgell A AHH FA= st=do] A 84, AZELO] A 24, B/EE d=do] 7Y 84 % AZEY

of 74 aie] Hgom FEE F v, dE 5o, AAdEddA d¥E A R A sas, dE 59,

_8_



[0056]

[0057]

[0058]

SIHS31 10-2025-0075862

ZR2MA, ZEEZ, ALU(Arithmetic Logic Unit), ©YlA|E A& Z2AA(Digital Signal Processor), wv}o]
27 %¥, FPA(Field Programmable array), PLU(Programmable Logic Unit), VlO|AZZZAA, T W
(instruction)& ”833}51 +HE F e vE oug FX et o], st olde HE HFH Ee 5T F
AFEE o83t 74 Ak, A FAE= 9 AA(Operation System, 05) 2 7] 9 AA| ol
TP = s o] E o] fZeAolAE FAE F k. T3, AT A= LAZESOS] Ao
Fatel, HolHE A2, A%, 24, Az 2 AT F= Jdrt. ol&e] HolE ke, AHE FA= st
S5 Aoz Adgd ASE AT, ;T 7E EokllA T4 AAES 7H A=, A" A7 55 09
gl 84 (Processing Element) H/%v 54 §39 Af 8458 TS F 35S & v}, dF 59, A
FAE B Y ZEAA e sue] ZRAAN Z e FEEHE 2T AT, E, #WE ZEAA
(Parallel Processor)9 22, t& A2 74 (Processing Configuration)® 7}&3}t}.

rEESol= 7AFFE Z 213 (Computer Program), =(Code), W& (Instruction), Ei= ol& F 3hv o]4de]
23S XIFL ¢ don, dite uE sAsEF Ay FXE AU FHAeR e ARHow

(Collectively) A2l A& WL & vk, 2ZES0] B/E= vlolH=, A2 ARl ofsto] =AY A

22> oo X Y oM (U

1-r1

»

olr
ol

o>‘

g Ao HE == dolHE ATer] HAstel, oW £33 74, 4 2.4 (Component), =EA FX|, 7
%i](Vlrtual Equipment), HFE A wx] =& Ax, &= A$HE AE 3(Signal Wave)d] F+Ho =2
e dAASR FAS(Embody)E F ATt RAZEdols UEYIR A4" HAFH A2 Aol ZAkEo]A,
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Evaluation Rel Rel Rel Overall
CLASS Method P-QA QA Avg Ush (Rl Avg
MAP@N-ROUGE || 0.25708 0.28495 | 0.27101 | 0.44938 0.27702 | 0.31711
(@) GT. Similasi Concat-ROUGE 0.23987 0.29014 | 0.26501 | 0.44401 0.27455 | 0.31214
anity MAP@N-BS 0.31421 0.34464 | 0.32943 | 0.45315 0.33133 | 0.36083
Concat-BS 0.30326 0.31240 | 0.30783 | 0.44174 0.33771 | 0.34878
GPT3.5 (P) 0.71699 0.36462 | 0.54080 | 0.13104 0.43409 | 0.41168
b) ChatGPT GPT3.5 (QA) 0.73321 0.44916 | 0.59118 | 0.36482 0.35204 | 0.47481
( " GPT4 (P) 0.70115 0.50391 | 0.60253 | 0.41532 0.14611 | 0.44162
GPT4 (QA) 0.78532 0.64633 | 0.71583 | 0.47354 0.39561 | 0.57520
GI-T5 0.63169 041141 | 0.52155 | 0.32029 0.42928 | 0.44817
(©) GI GI - BART 0.64525 0.46689 | 0.55607 | 0.40833 0.44438 | 0.49121
GI gs-T5 0.28245 0.23667 | 0.25956 | 0.25465 0.29370 | 0.26687
GI 55 - BART 0.17870 0.19743 | 0.18806 | 0.15051 0.33684 | 0.21587
ZEH2
e [ —
- 8557 [aaw Rel-P~QA  -wwee- Rdb
I | Rel-PQ~A  —— Overall_AVG
(1]
E - 0.4378 0.4482
o
0.35
0 1 2 3 4 lal
ng
e Glsggp - T3 e Glsgjp - BART
m Gly-T5 mm Gly - BART
0.5561
a 0.554 0.5406
é 0.5216
o 0.5019
(1]
1
]
]
o
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