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A Study on Dataset Generation Method for Korean Language Information
Extraction from Generative Large Language Model and Prompt Engineering
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ABSTRACT

This study explores how to build a Korean dataset to extract information from text using generative large language models. In modern
society, mixed information circulates rapidly, and effectively categorizing and extracting it is crucial to the decision-making process.
However, there is still a lack of Korean datasets for training. To overcome this, this study attempts to extract information using text-based
zero-shot learning using a generative large language model to build a purposeful Korean dataset. In this study, the language model is
instructed to output the desired result through prompt engineering in the form of “system’-“instruction’-“source input’-“output format”,
and the dataset is built by utilizing the in-context learning characteristics of the language model through input sentences. We validate
our approach by comparing the generated dataset with the existing benchmark dataset, and achieve 25.47% higher performance compared
to the KLUE-RoBERTa-large model for the relation information extraction task. The results of this study are expected to contribute to

Al research by showing the feasibility of extracting knowledge elements from Korean text. Furthermore, this methodology can be utilized

for various fields and purposes, and has potential for building various Korean datasets.
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North Korea's National Space Development Organization launched a military reconnaissance satellite "Manjikyong-1" aboard a new satellite carrier
rocket "Cheonryima-1" at 6:27 a.m. on Jan. 31 from the Seohae Satellite Launch Center in Chonsan County, North Pyongan Province. i
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Fig. 1. Dataset Generation Pipeline from Large Language Model(ACE2005 Ontology Example)

Korean Information Extraction Dataset
Construction Pipeline

Algorithm 1.

function ExtractMentions(sentence)
// Extract mention candidates from the sentence
return mentionCandidates

end function

= Do

function PreprocessMent ions(mentionCandidates)
// Create a list of mention combinations
return mentionCombinations

end function

@0 3 o o1

9: function ExtractTriplets(mentionCombinations,

DomainRangeList)
10: // Extract triplets filtered by the Domain-Range List
11: return tripletList

12: end function

13: function ExtractEventInfo(sentence)

14: // Extract triggers, event types, and argument roles
15: return eventInfo

16: end function

17: function GeneratePrompt(systemInfo, instructions,
inputData, output-

Format )

18: // Define the prompt structure

19: return prompt
20: end function

21: procedure BuildDataset (sentences)

22: finalDataset < new map

23: finalDataset[’ MentionList’ ] < empty list

24: finalDataset[’ TripletList’ ] < empty list

25: finalDataset[’ EventInfo’ ] < empty list

26: for each sentence in sentences do

27: mentionCandidates < ExtractMentions(sentence)
28: ment ionCombinations <«
Preprocesshent ions(ment ionCandidates)

29: DomainRangeList < GetDomainRangeList(...)

30: tripletList < ExtractTriplets(mentionCombinations,
Domain-RangeList)

31: eventInfo < ExtractEventInfo(sentence)

32: prompt < GeneratePrompt (systemInfo, instructions,
sentence, “JSON” )

33: finalDataset[ MentionList’ 1.append(

ment ionCombinations)

34: finalDataset[’ TripletList’ ].append(tripletList)
35: finalDataset[’ EventInfo’ ].append(eventInfo)
36: end for

37: Save finalDataset to file(prompt[ OutputFormat’ ])
38: return finalDataset

39: end procedure
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Mention Extraction Prompt

System:

You are an expert at extracting mentionsfrom sentences. Generate a mention list, making sure to follow the instructions

between the bullets below:

Instruction:
- Extract mentions from a given sentence.
- Consider all spans of extracted mentions.

- Extract as mention, including the pronouns in the sentence.

- A mention is a noun or noun phrase in a sentence excluding any mention of time, date, or day of the week.
- An extracted mention contains all the words that modify that mention.

Input:
sentence = {sentencef

Output Format:
{“mentions”:

[{Extract noun or noun phrase mentions in a sentence and represent them as a list.}]}

Table 2. Named Entity Recognition Prompt

System:
entity_types: fentity list}
mentions: {mention_combinations}

You are a NER task expert. Given a {sentence} and {mentions}, generate a named entity recognition example using only the
classes in the entity type list, making sure to follow the instructions between the bullets below:

Instruction:

- The "entity_type" is one of elements in the {entity_types} list. But, if no reasonable entity type is in the list, assign "None".

- The "text" must be one of mentions in the {mentions} list.

- Perform the NER task on all elements in the {mentions} list.
- Use common sense in your judgment.

- Always perform NER based on the entire sentence.

- Don't make up other entity types. The entity type must be one of the elements in the entity_typeslist.
- Perform a NER on the entity mention combination and include it.

- Do not answer in code format.

Input:
sentence = fsentence}

Output Format:
{“entity_mentions™= [

“text” {The text of the entity mention in sentence. The text is one of the mentions list.},

“entity_type”:

{The entity type of the entity mention in sentence.}l}
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Table 3. Relation Extraction Prompt

System:

relation_types: {valid relation_types}

entity_mentions: {entfty mentions}

You are a Relation Extraction task expert. Given a sentence, generate a relation extraction example using only the classes in
the relation type list, making sure to follow the instructions between the bullets below:

Instruction:

- The text of arguments must be in the form of a triple with one relationship, andhas meaning in the form of
“Arg-1"-"relation_type’-“Arg-2" order.

- Use common sense in your judgment and create as many relationships as possible.

- The {relation_type} must be one of the given {relation type list}. Don't modify the relation type that exists in the following
{relation_types}. If the relationship type is not on the {relation_types}, exclude it.

- Relation ‘text” of “subject” and “object” must be one of the give {NER results}.

Input:
sentence = {sentencef

Output Format:
{“relation_mentions™: [

‘Arg-1": {The entity mention text of the relation triple in the given sentence. The mention text must be one of the
{entity_result). The values of Arg-1 in {relation_types} are the possible entity types. For example, 'PHYS:Located' can only get
PER for Arg-1.},

“relation_type™: {The relation type of the relation triple in sentence. You must pick one from the {relation_list}.},

“Arg-2". {The entity mention text of the relation triple in the given sentence. The mention text must be one of the
{entity_result). The values of Arg-2 in {relation_types} are the possible entity types. For example, 'PHYS:Located' can only get
FAC, LOC, and GPE for Arg-2.}1}

Table 4. Event and Argument Role Extraction Prompt

System:

event_types. {event_type list}

argument_roles: {argument role list}

mentions: fentity_mentions}

I want you to act aBvent Extraction and Argument Role Extraction task expert. Given a sentence, you generate aevent and
argument role extraction example using only the classes in the event type list and argument role list, making sure to follow the
instructions between the bullets below:

Instruction:

- In event extraction, an event trigger is a word or multi-word that depicts the occurrence of an event in a text.

- In event extraction, an argument role the relationship between an argument and the event in which it participates.

- The event_typeJSON data structure looks like this Use this to extract the event type, trigger, and argument role.: {{"event
type'}}: {{{{'argument role'}}: [{{'The type of entity that can be in the location"}1}}

- "event_type' must exist in the given {{event_types}} key list.

- The "role" in "arguments' must exist in the given {{argument_role_list}} list.

- There can be multiple argument roles for an event.

- The "role" is one of the {{mentions}} list.

- The "trigger" is the main word that most clearly expresses an event occurrence, typically a verb or a noun. "trigger’ must be
existed in the given sentence.

- *Extract as many event triggers and argument roles as you can.*™*

Input:
sentence = {sentence}

Output Format:
{“event_mentions’= [
“event_type”: {The word that most clearly expresses the mention of an event, most often for a single verb or noun. The
event type must be one of the {valid_event_types}},
“trigger”: {The text of the event trigger in sentence. The event text must be one of the word in sentence.},
“arguments”: {“properties”: {
“text”. {The entity mention text of the event argument role in sentence. The mention text must be one of the
{entity_result}.},
‘role”: {An entity mention, temporal expression or value (e.g.Job-Title) that serves as a participant or attribute with a
specific role in an event mention. The arguementrole type must be one of the {argument_roles}.}]}
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B} BT AA[5te B-E YEATH2]. sHAIT, BA4E 24
734 Aol o8 doj7t AR A dojol AL FEo]
ofjufjgt @i F olE FLsA FE517] A=tk TEkA
2 AFollM= cheF A5 ARE AMESto] Tojo] X of 7

£ et} chrfs WY 299 458 Uil AREH
HAH gAEQ B2} 9] N-I#(Character N-gram)©ll
St B2} @9 AUE(Character Precision, chrP)2} A4
(Character Recall, chrR)}& ©]-&3Fc}H26]. Equation (1)of L+
9} Slzo] Aol wet kel /g9 HlFol EekAl=t,
Ao E RS 12 _TLH;EEHZG g "9AEQf HA4H
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AY A4S FYg dol2
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A e EME st npAY] | EES o7l "l
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e} o] EZo] BgFog AAYET| g FHa HY
Wl Aol 2&EA] & & Stk kARt 71 85 ¢l
2<_|

o ARt AYL Fol £EF Avel P YIS 7R

Table 5. Evaluation Results(ACE2005-EE)

Tasks|  ACE2005 ACE2005
pilsiies (Event Trigger) | (Event Argument Role)
F1-score
(Identification) 63.81 48.88
Fl-score
(Classification) 49.11 37.00
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Table 6. Evaluation Results(KLUE-NER, KLUE-RE)

Tasks KLUE-NER(Dev) KLUE-RE(Dev)
Models F1-score(Macro/Entity) | Fl-score(Macro/Character) F1-score(Micro) AUC
KLUE-BERT-base 83.97 91.39 66.44 66.17
KLUE-RoBERTa-large 85.00 91.86 71.13 72.98
KLUE-RoBERTa-base 84.60 91.44 67.65 68.55
KLUE-RoBERTa-small 83.65 91.14 60.89 58.96
Ours(Zero-Shot) 67.60 72.03 89.25 -

Al QEE & 59 7ML Ada & 5 AqTh

REQ] A%, #ixuta 29 F Adso] 7P =2 KLUE-
RoBERTa-large BB} 25.47% o &2 45& 24U
37l KLUE-RE B7H&- HlolEAolA] “no_relation” l°]&
= At 3,14370 dHlolEE BW7IE HolH= ARSI
Open Al9] ChatGPT API9] 7%, ZF At EE9] AlF
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Table 7. Defense Domain Korean Information Extraction Dataset
JSON Format Example(ACE2005 Ontology)

"sentence_kor": '&3to] A3 119
 S7He = w| AL (ICBM) 3H4d-17%

W 53 J1ud A e
A7 gt
"entity_mentions”: [
{
"text”: "'—t‘jr—;fj'“,
"entity_type": "GPE:Nation"
I3
{
"text” "HEIEHEIALI(ICBM)',
"entity_type": "WEA:Projectile"
I3
{
"text" "$49-178",
"entity_type": "WEA:Projectile"

AN TG A",
"ORG:Government"

"text”:
"entity_type":
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MMY O o0 281 DIEOE AX|LoES S §=20] HAE 7|8t HE F& HO[HAN 715 &
1, {
"relation_mentions" [ "text" "HE"
{ "entity_type": "LOC:Region-General"
"Argl": { I3
{
"text": "FARL",
"entity_type": "LOC:Region-General"
I3

}

"text": "E3l,
"entity_type": "GPE:Nation"

"relation_type": "ART:User-Owner-

Inventor-Manufacturer’,

"Arg2" {
"entity_type": "WEA:Projectile"

]

"Argl": {
"text"
"entity_type": "GPE:Nation"

"relation_type": "PART-WHOLE:Artifact”,

}

ey

2" |

"text"s " FEEHAFA(CBM)',

14344’

"Arg
"text"s "H]A
"entity_type": "ORG:Government"

}
}
"event_mentions™: [
{
"event_type": 'Business:Start-Org",

]

"trigger”: "A17",
"arguments': [

{

}

"file_name’

"text"i n_LjT,al_l_n’

"role": "Agent’,
"entity_type": "GPE:Nation"

Ql3ro] A"
20 H &2,

text™ "u]A}
'role”s *Org’,
"entity_type": "ORG:Government"

: "20231105_NEWSIS_NISX20231105_00
02509323.json"

sentence_kor™ 53 7T 319 (F)

OA272 BE did

A A EAPGN A ZAPEE A
e F-1'E5E ABARTARAE

dejok-1gel gAs A,

"entity_mentions”: [

{

ext "B
"entity_type": "GPE:Nation"

{
ext's "HIFLEALR,
"entity_type": "ORG:Government"

{
"text"t "A S YAILARE,
"entity_type": "FAC:Subare

{
"text” "FAPIE A",
"entity_type": "WEA:Und

{
text': "HHE]A-1'5",
"entity_type": "WEA:U

a-Facility"
erspecified"

nderspecified"

{
"text”: "AF A LHAZAE",

"entity_type": "WEA:Underspecified"

}

"relation_mentions": [
{

]

"Argl": {

"entity_ty

"text”ﬁ "'?-TM

{
"text” "HHm-1'g",
"entity_type": "WEA:Underspecified"

i

pe": "GPE:Nation"

1,
"relation_type": "ORG-AFF:Membership",

"Arg2": {
"text":
"entity

"Argl": {
"tex
"en

}

"PART-WHOLE:Geographical’,
-

"Arg2’

"

}

"PART-WHOLE:Subsidiary",
"Arg2": {

S7H-FNE
_type": "ORG:Government"

S5
tity_type": "GPE:Nation"

"relation_type":

rext "R
"entity_type" "LOC:Region-General"

"Argl"i {
"text's "HE"

"entity_type": "LOC:Region-General"

"relation_type":

"text": "HARE',
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"entity_type": "LOC:Region-General"

}
"Argl |
"text": "FAE',
"entity_type": "LOC:Region-General"
1,
"relation_type": "PART-WHOLE:Subsidiary",
"Arg2" {
"text" "M HAF LA,
"entity_type": "FAC:Subarea-Facility"
}
"Argl": {
"text" "M HAFLAPE,
"entity_type": "FAC:Subarea-Facility"
}

"relation_type": "ART:User-Owner-
Inventor-Manufacturer",
"Arg2": {

"text" "FAE YA,

"entity_type": "WEA:Underspecified"

}
"Argl |

"text": "FAMSERA

"entity_type": "WEA:Underspecified"
1,
"relation_type": "PART-WHOLE:Artifact”",
"Arg2’s {

“rext"s "Bk A-1'5",

"entity_type": "WEA:Underspecified"
}
"Argl": {

"ext"s "Bkl A-1'5",

"entity_type": "WEA:Underspecified"
I3
"relation_type": "GEN-AFF:Org-Location-
Origin",
"Arg2’s {

rext's "Ha}

"entity_type": "GPE:Nation"
}
"Argl": {

"text" " EmF-1'9",

"entity_type": "WEA:Underspecified"
}

"relation_type": "ART:User-Owner-
Inventor-Manufacturer”,
"Arg2": {
"text" "AFYPHRRZAE",
"entity_type": "WEA:Underspecified"

"Argl": {

"text” " Hut-1'9",

"entity_type": "WEA:Underspecified"
1,
"relation_type": "PART-WHOLE:Artifact",
"Arg2": {

"text'": “l—-ﬂq‘—é—_}f",

"entity_type": "GPE:Nation"

}
1,
"event_mentions™: [
{
"event_type": "Movement:Transport',
‘trigger”: "HAFAT,
"arguments": [
{
"text" "E3l,
"role": "Agent’,
"entity_type": "GPE:Nation"

text’t "FAPIEY W BT

"role" "Artifact’,
"entity_type": "WEA:Underspecified"

"text" "A PPN ZAE
‘AEu-1'9",
"role": "Vehicle',
"entity_type":
"WEA:Underspecified"
I3
{
text" "BE HARL
AR LA,
"role": "Origin",
"entity_type":
"FAC:Subarea-Facility"
}
]
}
1,
"file_name": "20230531_HANKYOREH_1094054.json"
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