'i) Check for updates

Journal of KIIT. Vol. 21, No. 12, pp. 217-226, Dec. 31, 2023. pISSN 1598-8619, eISSN 2093-7571 217
http://dx.dot.org/10.14801/5kiit.2023.21.12.217

AAY AeA 5= o83 AF A4 7Nk Al 9N 2HE &

HZ e, ALY, FUT e

y (R

Al Assistant Book based on Question Generation using
Generative Artificial Intelligence

Gongkyu Byeon*, Kwon-Taeg Choi**, and Sunjin Yu***

“o] =x & 20239t A n AFE FAATZRAE XA o R FIPHE AFEHY”

AIZHE E(Assistant book) & A|¢tett. o]

2 =22 Al(Artificial Intelligence) 71¥Fe] 8t Z=7Q1 Al A2~
A, 1 Eolg AFdhes 7lee Agdfor ot of
s

Azd2 AIE Tl Ao WS SaatlA £AZ AAs

€ 93 GPT(Generative Pretrained Transformer) 3.5 7|89 QIFA5 AlAEES ARSSte] Fo &S vlgto
2 EAE AActa, gl wE B7E Agshe 7sS Rt EAE AT | Ao & AV A
gepA AAdskeA TEA, A, AR dis Adsinh A" A9 A, el Eo] W
< A9 "o g st AAFoEM, EA, AR, Eo] AWl eHtEA AdF wWHHIL Bshe
A& &8k

Abstract

This paper proposes an Al assistant book, an Al(Artificial Intelligence) based learning tool. This system should
provide the function of presenting the contents of the book as a problem to learners through Al and providing the
solution. To this end, we develop a function that creates problems based on the contents of the book and provides
evaluation based on answers using a GPT(Generative Pre-trained Transformer) 3.5 based artificial intelligence system.
When creating a problem, we experimented with redundancy, diversity, and correct answer generation methods to see
if the contents and problems of the book were accurately created. The system confirmed that the problem, correct
answer, and solution explanation were properly associated, assigned, and evaluated by linking and presenting the
problem, correct answer, and solution method according to the context of the book.
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7€) —r7} A= EOE]ZO A e A9 U
QEF ojFo |l 4 gt} o Mstee= A
2+ A (Task descnptlon), Tdlo] 3 AL
HAFE= 45 9 A(Examples), T2 HX2EV}

A= A HES ZFZE(Prompt)Zhal It

Translate English to French: task description
sea otter => loutre de mer examples
peppermint => menthe poivrée
plush girafe => girafe peluche
cheese => prompt
a8 1. A ZEEE oA
Fig. 1. Example of few-shot promoting
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Fig. 2. System overview
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2) Word embedding

(30%)

overlap

Pinecone

[0.6, 021, 0.01,..]
[0.6,03, 0.01,.]
[0.1,07, 0.01,.]
D_paragraph | 153 (05, 007,..]

3) Word embedding
(OpenAl)

Question === 07, 0.1, 003,..] ===={ 4) Similarity Evaluation | pinecone

A [0.6, 0.1, 0.02,..]
B [0.6, 0.3, 0.01,..]
C[0.3, 0.05, 0.07,..]

Response 4—{ 6) ChatGPT(LangChain) }4—{

5) Scope Filtering ‘

B [0.6, 0.3, 0.01,..]]

12l 3 langchain 718 Q8A AlAEI L&
Fig. 3. Deploying a langchain-based Q&A system
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Table 1. Each prompt and output for creating a question
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Table 2. Sample problem output

Category Prompt Output contents

Zero—shot prompting,
OX true, false, request to ¢
reate a question

Question, answer,
commentary

One-shot learming, |Question, No.1, No.2,

Four-point
P request to generate | No.3, No.4, answer,
question
4 examples commentary
One-shot learmin .
Short . 0. Question, answer,
demanding key word
answer commentary

Category|Output format Sample output
At the height of democracy in
Question | Athens, Greek art reached its peak
of development
OX Answer False
At the time of the development of
Commentary democracy in Athens, Greek art had
already developed, and Greek art
continued to develop
. What kind of emotion does Guido
Question , .
Lenny's work give?
No.1: Courage and comfort no.2:
No. 174 |Clearly no.3: Immaturity no.4: Efforts
Four- 1
qlffsltri]})n Answer 1
The painting of Jesus by Guido
Commentary Rennie has given courage and
comfort to many for hundreds of
years
In the history of art in the 15th
. century, what developed ltalian art
Question into art that was distinct from other
Short European regions?
answer |  Answer Architecture
The area that best illustrates the
Commentary |difference between Northern Europe
and ltaly is architecture

generation




F_u
(m

222 7474

AFAFE o8 AF AY /)W Al o442

34 = Z0| ¥ &It

24 Fol 2 WS Slal 44 BA) B A
g AEsD gek slelA2 Yok EAZL B
A, BRI BT 4 glon] BAE B9
& A% Y A AE He B 5 o

7% 45 YoIMRE OX BA, 47 AT, dge]
2Alsh 44T BAl) T o5 s Sl

Question

No.1 O| AR M2 = CHEIX|ECt 23 & EfO{&CH
000X

No.6 J2|& 3t7HE2 ZZ7HECH of FHolM o |t
O 1.08e J2l& Yo| F2 Agez LHAUCE

O 232 Ynt ch=ge YA

O 37|87 soodZof YeolM 128 JRCh

O 403 & @23 e b2t 4= & FAAUCL

No.9 17M7| ol &1t YFEL FAS IHAISHM
giE2l o2& X|uistain et
e

FEHE

Incorrect answer solution

No.3 OtEf|d|e| QIFFo|7t X xof & W J2|2 0|go| gHe|

o/ FE:x
22 ofB|H|9| UFFIT HDEO| YHE 1) 12/~ 0/F0| wHe|
217} SHBHE Al7|ofE 1212 0j&0| 0|0] YHE AEi S0, 0l%C

" 4. 371K 7Ee 2t 2 M
Fig. 4. 3 Types of guestions and incorrect answers
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Table 3. Scenarios by Prompt

Category  |Sequence Contents
i1 Random non-applied OX
scenario
Redundancy I Random word appllcatlon
OX scenario
nth sentence randomized
1-3 .
OX scenario
OX Problem Creation
2-1 .
Scenario
Diversy o 4 point mult.|p|e ChOlCQ
problem generation scenario
Short answer Problem
2-3 . .
Generation Scenario
31 Simultaneously create correct
Method of and short answer questions
generating Create a short answer
answer 3-2  |question after creating a correct
answer
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Table 4. Results of redundancy experiments

Category Sequence Number of experiments
1-1 200/ 200
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Diversity Experiment Results
Percentage of correct answers to OX questions
2-1. g 42
0 10 20 30 40 50

® O Number of correct answers
m X Number of correct answers

percentage of questions that are answered correctly is 4

.- [

0 10 20 30 40 50

® 1 Number of correct answers ® 2 Number of correct answers

points

EIVEINENEN
jolelole)

m 3 Number of correct answers = 4 Number of correct answers

percentage of short answer questions

2-3.

0 10 20 30 40 50

m Key word output  m Output unrelated words
T8 5 ol Ay 2ot
Fig. 5. Diversity experiment results
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160

3-2.

o 8 &8 8 8

0o 5 10 15 20 P
a2 6 ME MY W MY 23

Fig. 6. Experimental results of answer generation method
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