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Asymmetric Alignments of Dylen Fei-@ Subomipung Unis.
Mulitlingual Named Entities: KACL 2024 Tall

Focus on the CJK Parallel Corpus

Background

One Word but

Many Tongues

- Lexical Taxonomy
- Conceptual Metaphor
- Semantic Representation




Multilingual Named
Entities Aligment

- Linguistics:

- Word-sense disambiguation
- Semantic Mapping

« NLP:

- Named-entity Recognition

- Entity Linking

Difficulties in
NE Alignment

- In-language:
« Ambiguity
- Absence
- In-context Information

- Diverse Names
- Missing Concepts
- Inconsistent Terminologies

Challenges




Multilingual Named
Entities Aligment

Challenges

- Linguistics:
- Word-sense disambiguation
- Semantic Mapping
« NLP:
- Named-entity Recognition
- Entity Linking

CJK's Similaries

+ Naming Convention

- Chinese-character Lexicons
- Oriental Lifestyle

« Historical Communication




Multilingual Named

" . Challenges
Entities Aligment

- Linguistics:
- Word-sense disambiguation
- Semantic Mapping
« NLP:
- Named-entity Recognition
- Entity Linking

Connections

One Word but
Many Tongues

- Lexical Taxonomy
- Conceptual Metaphor
- Semantic Representation




Reserach Question

- How does CJK's NEs differ from
each other?

« Which kinds of NEs are most
difficult to match up?

- Is it a way to unify CJK's NEs?

One Word but
Many Tongues

- Lexical Taxonomy
- Conceptual Metaphor
- Semantic Representation




Asymmetric Alignments of Dylen Fei-@ Subomipung Unis.
Mulitlingual Named Entities: KACL 2024 Talt

Focus on the CJK Parallel Corpus

Background

Multilingual
Dataset

Background

- CJK Parallel Text Sourcing :
- CJK NE Classification E‘““W
« CJK NE Alignment SCHUES

Cross-
lingual
Alignment




HlolE 4! (112)

# O|0|E| CERRS = PCOlMSH 2HS L |CE

651.41 GB

@ 154 (59 b4

Absence of Multilingual

Parallelled Data

- Lack of Multilingual Textsets across
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Multilingual
Dataset

Background

- CJK Parallel Text Sourcing .
- CJK NE Classification Entity
- CJK NE Alignment Scheme

Cross-
lingual
Alignment

Various NE

Classifications

orean:
+ NIKL: LC, DT, TI, OG, PS
« NAVER: PER, ORG, LOC, POH, DAT, TIM, DUR, MNY, PNT, NO
+ Kmounlp: PER, FLD, AFW, ORG, LOC, CVL, DAT, TIM, NUM,
EVT, ANM, PLT, MAT, TRM

+ MSRA: Person, Location, Organization

+ People’s Daily: Person, Organization, Geopolitical, Date

« CLUENER 2020: Address, Book, Company, Game,
Government, Movie, Name, Organization, Position, Scene

« KWDLC: Artifact, Optional, Organization, Date, Location,
Money, Person, Time, Percent

- ner-wikipedia: Person, Corporation, Political Organizatig
Other Organization, Location, Facility, Product, Event




eeeeee

size

entities

DE 2245h 86,410 97,492
il ES 1415h 47,611 66,482
FR 186h 65,952 80,255
NL 385h 16,533 19,566
DE 4h 1,610 1,880
Hag ES 4h48 1,529 2,094
FR 4h22 1,527 1,884
NL 2h16 963 1,074
DE 5h 1,966 2,061
- ES 5h 1,512 2,198
FR 4h30 1,656 2,004
NL 2h30 1,120 1,272

Background

- CJK Parallel Text Sourcing

- CJK NE Classification
- (JK NE Alignment

Upsurging Concerns
on Multilingual NER

Representative Datasets on
European Languages:

- WikiNEuRal(2021)

- MultiNERD(2022)

« Semeval-MultiCoNER v2(2023)
- MSNER(2024)

Multilingual
Dataset

Entity
Scheme

Cross-
lingual
Alignment

11



Dataset Version Sentences Tokens PER  ORG LOC MISC OTHER
WikiNEuRal EN 116k 273M 51k 31k 67k 45k 2.40M
WikiNEuRal ES 95k 233M 43k 17k 68k 25k 2.04M
WikiNEuRal NL 107k 1.91M 46k 22k 61k 24k 1.64M
WikiNEuRal DE 124k 2.19M 60k 32k 59k 25k 1.87M
WikiNEuRal RU 123k 2.39M 40k 26k 89k 25k 2.13M
WikiNEuRal IT 111k 2.99M 67k 22k 97k 26k 2.62M
WikiNEuRal FR 127k 3.24M 76k 25k 101k 29k 2.83M
WikiNEuRal PL 141k 229M 59k 34k 118k 22k 1.91M
WikiNEuRal PT 106k 2.53M 44k 17k 112k 25k 2.20M

WikiNEuRal EN DA (CoNLL) 29k 759k 12k 23k 6k 3k 0.54M

WikiNEuRal NL DA (CoNLL) 34k 598k 17k 8k 18k 6k 0.51M

WikiNEuRal DE DA (CoNLL) 41k 706k 17k 12k 23k 3k 0.61M

WikiNEuRal EN DA (OntoNotes) 48k 1.18M 20k 13k 38k 12k 1.02M

Dataset

: Sentences  Tokens PER ORG LOC ANIM BIO CEL DIS EVE FOC
Version

MultiNERD

164.1K 3.6M 758K 337K 78.5K 155K 02K 28K 112K 3.2K 11.

README  Z[8 License

ES T73.2K 4.3M TU.YK 2U.bK Y0.ZK T0.5K U.3K 24K 8.bK b.8K /.
MultiNERD

i 171.7K 30M 569K 214K 787K 344K 01K 21K 61K 47K 5.
—

D:'“& 156.8K 27M 792K 312K 728K 115K 01K 14K 52K 40K EX
MultiNERD ‘
W 129.0K 23M 434K 215K 752K 73K 01K 12K 19K 28K 3.
MultiNERD

W 181.9K 47M 753K 193K 985K 88K 0.1K 52K 65K 58K 5.
MultiNERD

B 176.2K 43M  89.6K 282K 909K 114K 01K 23K 31K 74K 3.
MultiNERD

o 195.0K 30M 665K 292K 1000K 197K 01K 33K 65K 67K 3.
MultiNERD

— 177.6K 39M 540K 132K  1248K 147K 01K 42K 68K 59K 5.
MultiNERD

7H 195.3K 58M 683K 208K 496K 261K 04K 0.8K 01K  5.1K 1!



o"woo ’ o j ) &é\c’w‘i&
subset language duration size entities
DE 2245h 86,410 97,492
train ES 141.5h 47,611 66,482
FR 186h 65,952 80,255
NL 38.5h 16,5633 19,566
DE 4h 1,610 1,880
dev ES 4h48 1,529 2,094
FR 4h22 1,527 1,884
NL 2h16 963 1,074
DE 5h 1,966 2,061
ES 5h 1,512 2,198
test

FR
NL

4h30
2h30

1,656
1,120

2,004
1,272

13



aaaaaa

subset

size

entities

DE 2245h 86,410 97,492
W ES 1415h 47611 66,482
FR 186h 65,952 80,255
NL 385h 16,533 19,566
DE ah 1610 1,880
A ES 4h48 1,529 2,004
FR 4h22 1,527 1,884
NL 2h16 963 1,074
DE 5h 1966 2,061
- ES 5h 1512 2,198
FR 4h30 1,656 2,004
NL 2h30 1,120 1,272

Upsurging Concerns
on Multilingual NER

Representative Datasets on
European Languages:

- WikiNEuRal(2021)

- MultiNERD(2022)

- Semeval-MultiCoNER v2(2023)
- MSNER(2024)

Background

- (JK Parallel Text Sourcing
- CJK NE Classification

« CJK NE Alignment

14

Multilingual
Dataset

Entity
Scheme

Cross-
lingual
Alignment



Asymmetric Alignments of Dylen Fei-@ Subomipung Unis.
Mulitlingual Named Entities: KACL 2024 Talt

Focus on the CJK Parallel Corpus

Background

Data
Souree

Methods & Steps

- CJK Parallel Corpus Construction o

- Statistical Test on Frequencies

+ Qualitative Comparison on NE
linking Relations

Entity
Distribution

15



Trilingual Parallel

Text Intergation

Text Source:

- Aihub - Colloquial Conversation Kor-Chi & Kor-
Jap Parallel Corpora Dataset

- 2 sets of subordinate Parallel Corpora (Kor-Chi &
Kor-Jap)

- Original Size: 750,000 text pairs from three
domains: "Daily Talks," "Chatting," and "Overseas =
Business" =

- Extracted Size: 194,944 "Kor-Chi-Jap" Text sets
from all 3 domains

CEEEE sof HolEl 3 SN2
HlolEf 4| 1, xlsx lolef %] A (AL AIRIAR
JEUEE wiei(xteiof) R JSON

. cloje] HHEE/
Clo[E| &8 MH|A ASHY, M2 M| A/E8M 2021/8,600,000
olofe| =3




EEer

Trilingual Parallel
Text Intergation

Text Source:

» Aihub - Colloquial Conversation Kor-Chi & Kor-
Jap Parallel Corpora Dataset

- 2 sets of subordinate Parallel Corpora (Kor-Chi &
Kor-Jap)

- Original Size: 750,000 text pairs from three
domains: "Daily Talks," "Chatting," and "Overseas
Business"

- Extracted Size: 194,944 "Kor-Chi-Jap" Text sets
from all 3 domains

Data
Souree

Methods & Steps

- CJK Parallel Corpus Construction Preprocessing

- Statistical Test on Frequencies

« Qualitative Comparison on NE
linking Relations

Entity
Distribution

17



Auto-NER Labeling
on CJK Text Sets

Auto-NER Modules & Models:

- Chinese:
- Spacy - "zh_core_web_trf"
- F1:0.76

- Japanese:
- Spacy - "ja_core_news_trf"
-« F1:0.83

- Korean:
- Transformers - "KoELECTRA-small-v3-modu-ner"
- F1:0.83

Filtered Size after Auto-NER:
+ 51.54% (100,466/194,944)

Data
Souree

Methods & Steps

- CJK Parallel Corpus Construction Preprocessing

- Statistical Test on Frequencies

+ Qualitative Comparison on NE
linking Relations

Entity
Distribution

18



NE Tagset Comparison

19

Ch J Korean fonid #7149
tuese apanese (ETRI- Examples rgd 98 dxd JTEE £
(OntoNotes 5.0) | (OntoNotes-Jap) TTA) ARTIFACTS AF (A, AR, 97, B2 27 245G,
CARDINAL CARDINAL N . ) AEH FAEH] BF oldl S
y, y, 4 QT Numerals that do not fall under another type. % e
DATE DATE DT Absol Iative dates or period ANIMAL AM MeEe AT Ae
/ L £ L solute or relative dates or periods. CIVILIZATION [ Enl/Ea
EVENT EVENT EV Named hurricanes, battles, wars, sports events. etc. DATE DT |712 2 AR, 749
FAC FAC LC Buildings, airports, highways, bridges, etc. EVENT EV =3 AL A/A /A E A
GPE GPE LC Countries, cities, states. STUDY_FIELD FD__|HE Feof i 3 o
LANGUAGE LANGUAGE cv Any named language. LOCATION LC A 3—5‘/_70‘&9}‘ AR PP 5L =
LAW LAW ™ Named documents made into laws. ;‘J fz;: SIS s
LOC LOC LC Non-GPE locations, mountain ranges, bodies of water. MATERIAL MT Ut A TS :}74/—% M. seed
— - - r— ORGANIZATION oG |71# 3 wA B
MONEY MONEY cv Monetary values, including unit. TS R R e e
A R A2 B (FAHAE HA
MOVEMENT PERSON PS g =
NORP cv Nationalities or religious or political groups. 2T SAAE, G 2h, HA S
ORDINAL QT “first”, “second”, etc. BLENE By o] 71 &
ORG oG Companies, agencies, institutions, etc QUANTITY ar "r‘?ﬁ%% SARIEF FALR €)%
PERCENT QT Percentage, including %", ik B S -
PERSON PS People. including fictional TIME T Q;‘ $22 vehs Al Al
PET NAME S 5 3
e A B M HelE AR AHE
PHONE QT TERM ™ o A AR
PRODUCT PRODUCT AF Objects, vehicles, foods, etc. (Not services.) THEORY TR EEEEE EEEE
"QUANTITY QUANTITY QT Measurements, as of weight or distance.
TIME TIME TI Times smaller than a day.
TITLE_AFFIX

WORK OF ART

WORK_OF ART

Titles of books. songs. ete.

Methods & Steps

- CJK Parallel Corpus Construction

- Statistical Test on Frequencies

+ Qualitative Comparison on NE
linking Relations

Data

Souree

Preprocessing

Entity
Distribution
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Asymmetric Alignments of Dylen Fei-@ Subomipung Unis.
Mulitlingual Named Entities: KACL 2024 Talt

Focus on the CJK Parallel Corpus

Background

Analysis

Language| Label tokens
DT 18526
EV 305 . .
chinese € L Quantitative
oG 3777
PS 2140 .
T 6073 « Frequency-based Quantitative
Sum 32251 K
DT 10829 AnayIS|s
EV ST1
Japanese o s o
£ = . Concordance-based Qualitative
T 4732 Anaylsis
Sum 22871
DT 21365
EV 831 Qualitative
Korean L0 2525
oG 2754
PS 2851
TI 7478
Sum 44804
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Statistical Magnitudes

- TTR (Type-Token Ratio)

- K-W Test (Kruskal-Wallis test)

CJK Token Count Comparison

TTR Calculation &
Comparison

TTR Kor Jap | Chn(x0.09)
DT 0.166 0.158 10.134~0.161 TTR Formula‘
EV 0.656 0.440 |0.569~0.682 :

. * 0 CF1

LC 0.146 0.282 10.318-0.381 (TyPE/TOkEI'I) (1 00% =+ |F1_kor F1__|ap or Chnl)
0G 0.537 0.617 |0.490~0.586
PS 0.567 0.558 10.560~0.671 # 5
Tl 0.218 0.130 (0.187~0.224 TTR Comparlson'

- Token Count: CJK Type Count Comparison
- LC, DT, TI

- Type Count:
= LG, DT

- TTR:

- Kor-Jap: EV, LC, TI, OG
+ Kor-Chn: DT, LC
- Chn-Jap: TI, EV, OG



CJK Token Count Comparison

CJK Type Count Comparison
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CJK Token Count Comparison

TTR Calculation &
Comparison

TTR Kor Jap | Chn(x0.09)
DT 0.166 | 0.158 [0.134~0.161 TTR Formula:
EV 0.656 0.440 |0.569~0.682 .

. * 0 1

LC 0.146 0.282 10.318-0.381 (Type/Token) (1 00% =+ |F'|_kor F1_jap orChn|)
0G 0.537 0.617 |0.490~0.586
PS 0.567 0.558 10.560~0.671 : 5
TI 0218 0.130 |0.187~0.224 TTR Comparlson'

s TOken COUI’lt CJK Type Count Comparison
- LG, DT, TI

« Type Count:
- LC, DT

- TTR:

- Kor-Jap: EV, LC, TI, OG
« Kor-Chn: DT, LC
« Chn-Jap: TI, EV, OG

Statistical Magnitudes

- TTR (Type-Token Ratio)

« K-W Test (Kruskal-Wallis test)
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Nonparametrie Test Results

Kolmogorov-Smirnoy Shapiro-Wilk .
e Statistic Sig.  Statistic S te p S. :‘i?l’:f'j;;'hssa‘;]e}ffs DT EV LC oG PS TI
Chinese 100 0.421 0.000; 0.249] . . i
DT | dapanese] 100 0396 o000 o251 + Pick up 5 main NE types s o Ae. awl _Ed g i
Korean| 100 0442 0.000] 0119 . Set st 5 3 : = £
Chiness| 10000110000 0120 + Random Sampling (100 samples Desree Of Freedom o o o o o >
EV Japanese 100 0.446 0.000° 0112 Asymptotic Sig.(2-sided 0.000 0.211 0.992 0.023 0.086| 0.018
Korean 100 0420 o000 i 0 out of each types by languages) tes)
‘Chinese 100 0425 0.000] 0.173 3 0
.
te [oapanesl to0] oast] owo0 oz Normality tests for 5 NE
Korean 100, 0.441 0.000] 0121 : ; Test Std. Test
Chinese 100 0.480 0.000] 0.349) T ty p es( reta ne d ) Sample 1-Sample 2 |NE type Statistic Std. Error Statistic Adj. Sig.
oG Japanese 100 0433 0.000 0.376] & s
e B Iy B R . MUHZIgI’OUp comparison th I'OUgh - DT 22490| 10678] -2.106 0.106
: ; inese-J: 0G -11.450 8568| -1336 0.544]
‘Chinese 100/ 0.452 0.000 0.487 2 i
Ps Japanese]  100]  0460] 0000 0381 K-W Tests I 19.500|  10566|  -1.846 0.195
Korean| 100 0.434 0.000] 0.133 s = o DT 19.820 10.678 1.856 0.190
Chinese 100 0.421 0.000 0.249! * FU rthe r pa Irwise com pa risons Korean-Chinese (0OG -23.560 8.568 -2.750 0.018|
n Japanese| 100] 0396  0.000] 0251 : I 9.990 |  10.566 0.946 1.000
Hraxuin Mo oA 600 GUS across C-l K groups DT 42310 10678 3.962 0.000]
Korean-Japanese |0OG -12.110 8.568 -1.413 0473
Results: TI 20490 10.566]  2.791 0.016

- Chn-Jap: None
+ Kor-Chn: OG

- Kor-Jap: DT, TI

af Kolmogorov-Smirnov Shapiro-Wilk
Statistic Sig.| Statistic Sig.
Chinese 100 0.421 0.000 0.249 0.000
DT Japanese 100 0.396 0.000 0.251 0.000
Korean 100 0.442 0.000 0.119 0.000
Chinese 100 0.441 0.000 0.120 0.000
EV Japanese 100 0.446 0.000 0.112 0.000
Korean 100 0.420 0.000 0.189 0.000
Chinese 100 0.425 0.000 0.173 0.000
LC Japanese 100 0.441 0.000 0.123 0.000
Korean 100 0.441 0.000 0.121 0.000
Chinese 100 0.480 0.000 0.349 0.000
oG Japanese 100 0.433 0.000 0.376 0.000
Korean 100 0.391 0.000 0.447 0.000
Chinese 100 0.452 0.000 0.487 0.000
PS Japanese 100 0.460 0.000 0.381 0.000
Korean 100 0.434 0.000 0.133 0.000
Chinese 100 0.421 0.000 0.249 0.000
TI Japanese 100 0.396 0.000 0.251 0.000
Korean 100 0.442 0.000 0.119 0.000
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Independent-Samples
Kruskal-Wallis Test DT EV LC 0G PS 11
Total N 300 300 300 300 300 300
Test Statistic 15.721 3.109 0.016 7.562 4.902 8.061
Degree Of Freedom . 2 2 2 2
Asymptotic Sig.(2-sided 0.000 0.211 0.992 0.023 0.086 0.018
test)
Test Std. Test Lo
Sample 1-Sample 2 lNE type ‘ Statistic Std. Error Statistic Adj. Sig.
Test Std. Test e
Sample 1-Sample 2 |NE type Statistic Std. Error Statistic Adj. Sig.
DT -22.490 10.678 -2.106 0.106
Chinese-Japanese |OG -11.450 8.568 -1.336 0.544
TI -19.500 10.566 -1.846 0.195
DT 19.820 10.678 1.856 0.190
Korean-Chinese |OG -23.560 8.568 -2.750 0.018
TI 9.990 10.566 0.946 1.000
DT 42.310 10.678 3.962 0.000
Korean-Japanese |OG -12.110 8.568 -1.413 0.473
TI 29.490 10.566 2.791 0.016

4




4 | Kolmogorov-Smirmov [ Shapiro-wilk

Statistic Sig.  Statistic

Chinese| 100 0421 0000 0219

DT Japanese|  100] 0396 0.000] 0251
Korean| 100 0.442 0.000 0119

Chinese]  100] 0441 0.000 0.120

EV Japanese|  100] 0446 0.000 0112
Korean| 100 0420 0000 0189

‘Chinese 100 0425 0.000; 0.173

Lc Japamese| 100 0.441 0.000 0123
Korean| 100] 0441 0.000 0121

Chinese| 100 0480 0.000 0.319

0G Japanese|  100] 0433 0.000 0376
Korean| 100 0391 0.000 0.447

Chinese| 100 0.452 0.000 0.487

Ps Japanese| 100 0.460 0.000 0.381
Korean| 100 0434 0.000 0133

Chinese| 100 0421 0.000 0219

I Japanese 100 0.396 0.000] 0.251
Korean|  100] 0442 0000 o119

Nonparametric Test Results

Steps:

+ Pick up 5 main NE types

+ Random Sampling (100 samples
out of each types by languages)

- Normality tests for 5 NE
types(retained)

+ Multigroup comparison through
K-W Tests

- Further pairwise comparisons
across CJK groups

Results:
- Chn-Jap: None
» Kor-Chn: OG

- Kor-Jap: DT, TI
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Independent-Samples 7
Kruskal-Wallis Test DT EY Le O PS L
Total N 300 300] 300 300 300] 300
Test Statistic 15.721 3.109] 0.016 7.562 4.902] 8.061
Degree Of Freedom 2 2 2 2] 2 2
Asymptotic Sig.(2-sided 0.000 0211 0.992 0.023 0.086] 0.018
test)
S T Test Std. Test .
Sample 1-Sample 2 (NE type Statistic Std. Error Statistic Adj. Sig.
DT -22.490 10.678 -2.106 0.106]
Chinese-Jap: oG -11.450 8.568 -1.336 0.544)
TI -19.500 10.566 -1.846 0.195
DT 19.820 10.678 1.856 0.190]
Korean-Chinese |0G 23.560 8.568 -2.750 0.018
TI 9.990 10.566 0.946 1.000
DT 42.310 10.678 3.962 0.000]
Korean-Japanese (0G 12.110 8.568 -1.413 0473
TI 29.490 10.566 2.791 0.016]

Statistical Magnitudes

- TTR (Type-Token Ratio)

« K-W Test (Kruskal-Wallis test)




27

Analysis

Language| Label tokens
DT 18526
_ f\c' 1228 Quantitative
Chinese 06 Q777
PS 2140
T 6073 - Frequency-based Quantitative
Sum 32251 .
DT 10829 AnayIS|s
EV 577
LC 1109
Jap o .
oG 2915
= — . Concordance—based Qualitative
o e Anaylsis
um
DT 21365 " .
EV 831 Qualitative
Korean RS Jods
oG 2754
PS 2851
T 7478
Sum 44804

CJK Entites of
Various Metions

. Lexical Variation

- Semantic Variation
+ Pragmatic Variation
«» Intercultural Variation




Date Entity Examples

=S o=t

FEARNN LSTMEEFIER A B RiEWEHE,

CJK Entites of
Various Metions

. Lexical Variation

« Semantic Variation
« Pragmatic Variation
« Intercultural Variation

> (R
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RNN LSTM7ILTU X L% ERALT. RADERSHEEZFAL X7,

Chinese Japanese Korean
count |entity|count|entity|count|entity
28904 % 341|£BEH | 3657|2F%
1551|BA% 331(—Em | 1654/
752|fEX 329|—H 801 Al
339|—% 284 AEH 449|515
333/ T& 27438k 356| - F
298 —1H 272|KEEH 282|th&-F
289|—f 271{888 258|494 &
282| 1A 268(+ R 239|¥+4
233/ LR 219|HEH 27| F %
180| -4 A 215/14F 194|784
175X & 204[2;8 78 184|884
171|A% 183|138/ 1771884
164|3% 176\ K BH 166|E2 Y
157|885 167|—~ A 1654989
135/ B X 167|KEH 161|222
134|545 144|380 153|°1¥ F
1305 138|%38 152| A3
121| FE— 114148 150384
114|318 99|34 B 147|584
113|X4A 91k 146|742

of, ol

olr

2 4>

oL
i

£

i



Time Entity Examples

KEEWESKELLOR,

At 5 OBES HOFE

OB ETHEL T,

CJK Entites of
Various Metions

. Lexical Variation
« Semantic Variation
« Pragmatic Variation

« Intercultural Variation

2

Es

2l
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Chinese Japanese Korean
count| entity |count| entity |[count| entity

278|f% 261|305 679|414
269|304 48 247|185 377[°1H3
211[104544 208|104 203(2.%
176|— A 165|549 264|384
149|% 8 12738 261 (%
148|5544 120|28% 233128
138/ T4 117|285 208|1%
130/8 116|785 87|32
104205344 102|414 385 77

99| 1/)\ it 100|444 285 72|72

92| L4 93[20%% 71|2.% 34]

88[14/Bf 89|8r% 69| 2. F 24]

79|48% 85|68% 68|##A]

73| AN 82|98% 65[30% A=

70|RE8% 81/108% 62[24]

61|72 75|50 62[1A] gk

599K T4 72| —BERS 61[30%

59|92 71|48% 52|92

58154 ¢ 63|305> % 51(84]

518X L4 61154 49|10%

=
S
|5
=
73

]

=
2 4>

olr
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Chinese | Japanese |  Korean
count | entity|count| entity |count| entity
131]A 65[) 62[)
41/ EF 51/A 48|M
28| WHR [EIN 47[0]
23|¢ 48|57 —1) > 46|48
20/ AL 44laoF 38[H
PP
233
19 FFR 31> 37|48 T
i i g
=74 F
14|23 25|77 35|23
Fa 4
12| #3uik 28| a3loto] Al
L1HKEH 20| K 30[Hte] %
11/AAA 17|/ =— 26|44 %
ToHe
11|BRE 16|A 25|%%
11)) 15> v 25/5tLte
. | 3 10|BE51 15(F %> 25[s
= I | }:ﬁ%ol ’é‘l?#'xk[_l’j_ gII-LIE'L mpgo 14], ¢ ¢ 22[K
5, . o s y 9lMm 13|24 20/ 3% 4
ZD%, BFLED L\, DD ER%EE > THET B HH ST
= 9| 132 19|2914
FN€3TT, 8= 134T 14z
EERS 13/K 14[l5F
N e ey
= BT HEIRE S AN AR S T, D - ey

CJK Entites of
Various Metions

« Lexical Variation

« Semantic Variation

« Pragmatic Variation

« Intercultural Variation

1]

o3
S
|5

=

e
o Oé

IS
olr

e
2 4>




Event Entity Examples
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Chinese Japanese Korean
\ cotint entity count | entity count|  entity
66| RiEs: al@ﬁ FEEEE]
5[t F AR s2[0n+o LA 25P0
S[H— it FA siAY Py 1755
RETERES 30007 FAEEE]
EIEITEE 24|5HE I 0F T A N RBRAE old=x
3| BAFEEX 14[FHI0F TR 8|7l 2o}
3FEERS NT—=IFHvT EECRT]
3B —RERAM NP AT A D=/ 28 s5|EE+d
1k 63019 slLc
R EIREE S 5| ANE RS
il 5|2 R F AR 4147%
REAES 5|77 Ake AEES
2|8E 5|$2EE S A
2| 3H SIKGRRE 4ju87]
2| EME T 4| B S AR AL
2| RERE MFAZF AN N—/—H %
2ERRES 4|5% FIEET
2/ 43R 3|BH A|F R 0AL
4 2| XEMERAREA 3|F A XY — NEECEECE]
Le|LtetE £50|2k= ek e KERAR alFTa

HAEIL, EPEARBE VWS ABERABRES FTARICAZLET,
EEE, $EETSN—AE HCSATHEEE R AL,

CJK Entites of
Various Metions

« Lexical Variation

« Semantic Variation

« Pragmatic Variation

« Intercultural Variation
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ERORREESRSIS L UFDAN S b EARE BT RETT,
EHEENERESRES TR DAL,

CJK Entites of
Various Metions
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A

« Lexical Variation

- Semantic Variation

+ Pragmatic Variation

«» Intercultural Variation
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Chinese Japanese Korean
count| entity |count| entity |count| entity
343|A 101|AAA 96|+
97[AAA 73|Adt 61|72
90[|A%NF) 36|A 54| cf
59(B 28|80 46/7HE:
49|APP 21|BTS 37|AAA
33|YouTube 20w —~)L 33(G
27[M 16| KA1 29|91 B ol &
21|c 15|72V > 27|40l 7]
S s i
21|s 15—~ 27|12
20|Instagram 13|Dit 22| A=
17[SNS 13|AkZ 22[c}mlE
17|H 12|8hK 22|44
16(A%0B 12[0—5 18[Akd
16[B7A5) 12/G 18//4%
TART
AYA—
15[PPL 1)/ 17| H=gE
14)) 112491 17| ZEp &
13|KakaoTalk 11/GOC 17|62
Z Rl
13Netflix 10| ¥—= 14|HAk
13[suv 10|H 13/ 4%
12| B EAF) 10|&E# 13|AA

olr

i
o

i

>




Locatioin Entity Examples

v BB D RIS L BIETE b
SRS T R B e

CJK Entites of
Various Metions

« Lexical Variation

« Semantic Variation

« Pragmatic Variation

« Intercultural Variation
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Chinese Japanese Korean
count |entity|count| entity |count| entity
222 B 235 KM B 1697| %=
3—0Ovy
140 B 142|-% 504|012
50|X% 34;ET 342|1%F
RE7S
31|FuliE 27|77 28588
283051 28|77 H | 2704€
26| T 20[TESR 25882
24 3£ 20[4E# 250[AF=
19PT/RE 20130+ 175|174k
19|@Ll 18)iEE LI 146|F
18;T@ 16/@Ll 120{ =%
17/ P8R 14|77 117|8=
ma—no
17514S 13[ /% 1159 E
®3I—0O
15|ZRBR 11|y /¥ 104|744}
14| T #f 11| % 921524
13| 10/8ES NEES
12|4EBR 10| E R 83|z F
1205Tk& 9| RER 79[l E&{ o}
11|58 8|RiE 77|21
1|F% 8iiEZI 76|35
10/ KH 8|1AEs 69| &
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Analysis

Language| Label tokens
DT 18526
Chinese T i Quantitative
0G 3777
PS 2140
L 6073 « Frequency-based Quantitative
Sum 32251 i
DT 10829 Anaylsis
EV 577
Jap LC 1109 ; )
= — . Concordance—based Qualitative
T 4732 Anaylsis
Sum 22871
DT 21365
EY 831 Qualitative
Korean 25 132s
oG 2754
PS 2851
Tl 7478
Sum 44804
Asymmetric Alignments of Dotir, Foic@ Subomgung Unis.
Mulitlingual Named Entities: KACL 2024 Fall

Focus on the CJK Parallel Corpus

Background




Conclusion

- Multilingual parallel corpora
significantly facilitate mulitingual
entities identification and linking.

- Asymmetrical linkages attribute to not
just linguistic Features but also entity
categories.

- Chinese-character-based entities
interact in more complex mapping
relations.

What’s next

« Univesal NER for CJK's NE
Classification?

- Genearal Alignment Framework
for CJK's NEs?

+ Multi-NER Data Augmentation via
Large Language Models?

Reference

35
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Conclusion

- Multilingual parallel corpora
significantly facilitate mulitingual
entities identification and linking.
- Asymmetrical linkages attribute to not
just linguistic Features but also entity
categories.
- Chinese-character-based entities Reference
interact in more complex mapping
relations.
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Conclusion

- Multilingual parallel corpora
significantly facilitate mulitingual
entities identification and linking.
- Asymmetrical linkages attribute to not
just linguistic Features but also entity
categories.
- Chinese-character-based entities Reference
interact in more complex mapping
relations.




Asymmetric Alignments of
Mulitlingual Named Entities:
Focus on the CJK Parallel Corpus

Background

Dylan Fei @ Submyung Unis.
KACL 2024 fall
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Student Writings
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Scores Confirm

Level: Bl
Score: 66
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Database

AL - HIOIE £&

Al Learning

03 HIOIE £&

- B3| st= K= E0IA 2I=2101 2y

Student Writings

N

Database

ot ot= &2 EAME HIOIE=t

A100007_v02.xml

<level>Zg1</level>
<nationality>&=</nationality>
<gender>0{2}</gender>

<term>/| YA/ term>

<date>2013F 71S</date>

<topic>FZ 0|0F7|</topic>
<score>70</score>

<pr<s>AHT L2U0| =AMBOIM ZHELICH </s>
<s>Ae 2Tt EMBOIM ZEEULTH. </s>
<s>E M0 S AUEUIC. </s>
<s>EAHO|N SEBSLICH </s>

<> HE AUSLICH </s>

<s>02fM L2220 2O|UASLICt </s></p>

Figure 1. Example of the Korean learner corpus: <level> = Level 1, <nationality> = Chinese, <gender> = female,
<term> = final examination, <date> = Fall 2013, <topic> = my weekend, and <score>="70. The present example of
Korean writing can roughly be translated into / went to the library on Sunday. | went to the library with a friend. There was
a book in the library. | studied in the library. | read a book. So it’s fun on Sunday.
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03 HIOIE =&

- B st= HSEUIM 2l=210] ZHdst st= 22 2 ME HIOIE =t

* £ 4094 JHQ| == HIOIE &

- 6JHCl Z=HI0 CHGH 6THCI Bl (AT, A2, B1, B2, C1, C2)1t & &I EM

Table 1. Examples of most frequent prompts and their number of instances in the learner corpus

Prompts Level 1 Level 2 Level3 Level 4 Level 5 Level 6 (total)
My weekend 261 - - - - - 261
Seasons and weather in my country - 171 - - - - 17
The day that | remember the most - - 129 - 94 - 223
My future plans 24 96 - - - - 120
My hobby - 50 144 - - - 194
Other prompts 396 828 963 260 389 289 3125
(total) 681 1145 1236 260 483 289 4094

There are over 100 prompts which are used by only a small number of writing examples (“Other prompts” row in Table 1). Most prompts are only for
specific proficiency levels, such as My weekend, Seasons and weather in my country.
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(Fluency features): 2&0| 0Lt K&

(Accuracy features): EREQE F=I5tIH?

2150 - HIOIE] & - HIOIE Jt=

(Quantitative Complexity features): E&20|, 2&£ F4dst= &

(Syntactic Complexity feature): E&0I 20tLt SEEHIL?, o &

04 HIOIE IS

* Quantitative Complexity feature =& (SEi4L 24)

- SEiA 2A0|E 2E StSAAH st=0 "EllA E40] 781 (20214

oy
Student Writings
N
hajiman (‘however)
(O O] bili (Billy)
V ssi-hago (‘Mr.-CONJ")
naoko (‘Naoko’)
ssi-neun (‘Ms.-TOP")
modu (call’)

Database

gg sajingi-ga (‘camera-NOM’)

eobs-eoss-eoyo.  (‘do_not_have-PAST-DECL’)  eobs/VA+eoss/EP+eoyo/EF+./SF

xn4ds)

hajiman/MAJ
biliINNP
s5i/NNB+hago/JKB
naoko/NNP
ssi/NNB-+neun/TX
modu/MAG
sajingi/NNG+galJKS

Figure 2. Example of Sejong corpus-style POS tagging analysis: MA{J|G} are for adverbs, NN{P|B|G} for nouns, J{KB|X|KS} for
postpositions, E{P|F} for verbal endings, VA for adjectives, and SF for punctuations.
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« Quantitative Complexity feature == (E& &
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i
=2
T

Student Writings

N

o (1) a SHAIRE 2] Aokl yes A RE AR giglels.
[\ hajiman bili  ssi-hago naoko ssi-neun modu sajingi-ga eobs-eoss-eoyo.

However, Billy Mr.-CONJ Naoko Ms.-TOP all camera-NOM do_not_have-PAST-DECL.
“However, Mr. Billy and Ms. Naoko, both of them do not have a camera.”
hajiman bili ssi-hago naoko ssi-neun modu sajingi-ga eobs-eoss-eoyo. (# of tokens by
word =8)
hajiman bili ssi -hago naoko ssi -neun modu sajingi -ga eobs -eoss -eoyo. (# of tokens by a
& morpheme = 13, punctuations excluded)

A type/token ratio is calculated using ;ﬁ-ﬂ?”%, where the number of types represents the

o

el

Database
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« Syntactic Complexity feature F& (2 E4)

* Zl& Transformer J1819]| st

-

Student

A‘P /\
MG K }\ N
NP VP

hajiman NP NP NP MAG NP-SBJ

modu NNG JKS VA EP EF SF

NNP NNB JKB NNP NNB X

sajingi  ga eobs eoss  eoyo

bili  ssi hago naoko  ssi  neun

Figure 3. Example of phrase-structure analysis.
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* Fluency feature = (20l ZE): OILI DZEO| HBE FAREIN?
+ Z|& Wikipedia HIOIEIE OI=6H A2 E & fi’f:‘i[mho mes Egﬂg
Writings &
Student 5 . . log Pyy(h) — 1(;8 Py(h)
D 1. Fluency by Asano, Mizumoto, and Inui (2017): f(h) = T
(020
) _ 1 _ 7log P, (h)
W/ 2. Fluency by Ge et al. (2018): f(h) = T H® where H(x) = 7”"
" 3. Fluency by the unigram language model: f(h) = — lOgIZT(h)
> Where
P_m(h)= 2& hJt &ME 124610 L2 =2 2|0,
P_u(h)= 2& hal 2= Et0TI SAINl 51z =8
Ihls ZEto] T4
0.17 = -(log(0.2)/4), 0.85= 1/ +(-(log(0.2)/4)))
Database 0.42 = ~(10g(0.02)/4) 0.70 =1/ (1 + ((10g(0.02)/4))
1.92 = -(log(0.00000002)/4) 0.34= =1/ (1 + (-(log(0.00000002)/4)))

P(Today is Wednesday)=0.001
P(Today Wednesday is)=0.0000000001

2150 - HIOIE] & - HIOIE Jt=

04 HIOIE IS

« Accuracy feature =2 (20 2H): SHNOZ AN H=ISHIF?

- 2t=01 S=HI0IE DL 8101 281 201

Student Writings
oo
N
S

Database




21312 - HIOIE] =& - HIOIE] 1=

94

04 HIOIEl Jt=

Table 2. Example of features and teir values for te learner’s writing in Figure 1

Features Values
bag of morp Z/PRON +£=/JX 22 2U/NNG +0{/JKB =AZ/NNG +
 HIOIE] JI& Z 1= Ol MIKB 7HVV +QU/EP +&LICHEF Z{/PRON +=/X
o= ZI7/NNG +3t12/JC A Z/NNG +0i|MUKB ZHVV
+QU/EP +&UCHEF ZAZ/NNG +0/JKB 2H/NNG
+3/JKO ANV +J/EP +&LICHEF TAMZ/NNG +
OfM/JKB Z5/NNG +5H/XSV +Q/EP +&LICHEF
Z{/PRON +=/JX 2/NNG +S/JKO SY/VV +QUEP +&
L|CHEF J2HM/MAJ L L22/NNG +0f/JKB Z{0|U/VA
+&L|CHEF
complexity #of sent 6
oy
Student Writings #of para 1
R # of tok 43
o sent by morp 7.166666666666667
v/ wd by morp 2.263157894736842
type/token ratio 0.46511627906976744
bag of funct +=/X +0IJKB +0M/JKB +=AX +310/JC +0f|
N MIJKB +0[|lJKB +2/JKO +0f| MAJKB +=/JX +S/JKO
% i +0il/JKB
# of vp eads 0
fluency Asano et al. (2017) 0.16437636932893357
Geetal. (2018) 0.1491520664089971
nigram LM 5.868943218961787
Database e
accuracy not available
target score 70
proficiency level Level 1
2150 - HIOIE] & - HIOIE Jt=
04 LIOIE JI=
o
—_ (a) (b)
e |
- HIOIE 72 S : B
0 & 4 i i
+ ) : *
o™ 2 g2
5 * z
Y ' 2o
10 I : 5
ey ! i I + ¥
S"‘uden"‘ wrlflngs vl 2 lews s vas e Levell  Level2  Lleveld  Leveld  LevelS  LevelG
R Mean lengths of sentence by morpheme Fluency by Asano et al. (2017)
oo Figure 5. Distribution of sample features per level.
v/
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« =&El feature HIOIEE &&6H XIstE &8 (supervised-learning)

Student Writings Scores Confirm
oo - Level: Bl
Score: 66

= _ T N

L\
@ = @ j 9‘“6\0
e

Database Al Learning

1SR - HIOIE! £& - HIOIE] J1S - Migtsl= Z&Y

05 AIZE (EF J|at)

*XLM-RoBERTa JIHtO| Ci=01 AtXStE BRI =EE feature HE 226101 &

>

- Ol AIZ2ZL0| M featurelll &S3H=X] 2H2I51HD| 2I6H Attention ScoreE HiAt

Attention Score:

oy - E& HIES 2loH 20t
(3) Classification Layer ———— ~v~

AlJt 6HE featuredl
-

20 ESEIN?

tation (")

(2) Attention Layer
,AnmnunScorc:n“ e L
P @ 6. 8- 6. & e- &)
T l ] 2 ] )
/ l /
o e o0 e - &- & /
. |__(1) Repregentation Layér | | |
Database Al Learning p— p— =
{ o ",'PE‘LN Fluency } [ e WJ ( XLM-RoBERTa )
T T T T T T T T T
1. The morpheme 1. Unigram 1. Mean length m w[2] w[3] wl4] w[5] w[m]
type/token ratio  probability of  of sentences s LEE Yo AR L2 ] ApA7174
2. Verb ratio the sentence 2.Mean length  (However,) (Mr. Billy,) (Ms. Naoko) (both of them)  (a camera)

2. Unigram LM of words

Figure 7. System structure of the proposed deep learning model. Three linguistic features are applied: syntactic complexity,
fluency, and quantitative complexity, in addition to the sequence of token representations. Each token is transformed into a
vector representation based on XLM-RoBERTa.
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Table 5. Experiment results

Scores Model ACC MSE
Level: B1 (M) 95.83 (4 0.66) 12.11 (4 0.52)
Score: 66 (X) 96.16 (4 0.48) 12.46 (4 0.46)
(X) + (A) 96.14 (4 0.51) 11.98 (£ 0.70)
J_ (X) + (S) 96.85 (& 0.91) 11.4 (+0.62)
(X) + (F) 96.06 (< 0.46) 12.01 (£ 0.78)
Aﬂ@ 6\0\\0‘\ X +Q 96.40 (0.17) 12.43 (£0.73)
Q(e (X) + (A) +(S) + (F) + (Q) 96.71 (£ 0.30) 11.96 (- 0.46)
(A)+(8) + (F)+ (Q 50.98 (4 1.27) 13.02 (4 1.02)
Al Leqrmng Accuracy for predicting a proficiency level and MSE for assigning a score for the learner’s writing: (M) multi-
lingual BERT only, (X) XLM-RoBERTa only, (X) 4+ (A) XLM-RoBERTa and attention, (X) + (S) XLM-RoBERTa and

syntactic complexity features, (X) + (F) XLM-RoBERTa and fluency features, (X) + (Q) XLM-RoBERTa and quanti-
tative complexity features, (X) + (A) + (S) + (F) + (Q) XLM-RoBERTa and all features, and (A) + (S) + (F) + (Q)
wj/o pre-trained LMs.
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A&g’ RS BLLOSSOM-MUL | 46.38  46.86
Q< BLLOSSOM-GA | 60.39  64.16
BLLOSSOM-AG 41.06 58.60
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- (M) BERT, (X) XLM-RoBERTa, (A) Attention, (S) Syntactic Complexity, (F) Fluency, (Q) Quantitative ComplexityE 2llI

Table 5. Experiment results

Model ACC MSE
(M) 95.83 (+ 0.66) 12.11 (£ 0.52)
(X) 96.16 (+ 0.48) 12.46 (£ 0.46)
)+ (A) 96.14 (£ 0.51) 11.98 (4 0.70) 1. Syntactic Complexity?t CH=01 AH HOIZES SEMUS
[HXI0& = 25 =2 FEI 4SS =8
(X)+(S) 96.85 (& 0.91) 11.4 (+0.62)
X+ F) S0 E- 0.5} 1201 (£078) 77> 2 FluencyRis S50 Q20| gL Q6121 S12tAIZ % AL
X +(Q 96.40 (£ 0.17) 12.43 (+£0.73)
X)+(A)+(S)+ (A +(Q 96.71 (£ 0.30) 11.96 (£ 0.46)
)4+ 19+ )+ (@ - Yo £ L 3. OIMEIRE EHOI=EI} Tz SRBICE (HOIZ R 810] =&
featurelt 223<2)
Accuracy for predicting a proficiency level and MSE for assigning a score for the learner’s writing: (M) multi-
lingual BERT only, (X) XLM-RoBERTa only, (X) 4 (A) XLM-RoBERTa and attention, (X) + (S) XLM-RoBERTa and
syntactic complexity features, (X) + (F) XLM-RoBERTa and fluency features, (X) + (Q) XLM-RoBERTa and quanti-
tative complexity features, (X) + (A) + (S) + (F) + (Q) XLM-RoBERTa and all features, and (A) + (S) + (F) + (Q)
wj/o pre-trained LMs.
SR - HIOIE! £& - HIOIE JI= - Miglsli= R - 85I - 24
=M
k=] = = 2 S SH=
« JEICHH Al 2212 O featureE EX6HAM QIAIRES HEN?
L7t FE38t featureS2 A QJ0IJH JAASM? Al ZR0| &ESt featureE attention score= £THEXL

1. Syntactic ComplexityS H0| 02{st & £AZ
[ ]
@ Y _ = 2. 8IHIHSZ Quantitative Complexity= E 128t
—[FLUENCYJ [Q-COMPLEXITY] _o0| & zsat _E99 of _oi#8 & A Lt _MF S04 & _Zuct. _ojof
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Figure 8. Visualization of the attention score proposed in Eq (8).
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Figure 9. Visualization of the attention scores proposed in (8): [S-COMPLEXITY], [FLUENCY], and [Q-COMPLEXITY] for
syntactic complexity, fluency, and qualitative complexity features, respectively.
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Table 6. Result comparison using different Korean monolingual BERTs

Model ACC Model size Training data
Multilingual BERT (base) 95.83 641MB -
XLM-RoBERTa (base) 96.16 1.2GB -
KLUE-ROBERTa (base) 96.06 110MB 63GB
KoBERT (base) 95.94 351MB 10GB
DistilKoBERT 95.72 108MB 10GB
KOELECTRA (small-v2) 96.06 255MB 14GB
KoELECTRA (small-v3) 96.02 255MB 34GB

We evaluated the model using only the BERT model (i.e., we did not apply the proposed linguistic features). Training
Data denotes the size of the Korean corpus used for training BERT.
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Y 4 ol AoR AARNY. JYHA ngramst skeleton n-grams= 5P| TS oA
Aol WAolM 22 F2A Ado] WAA wiehE Zloz, M2 HeA WA okl
= 4 AhE], 2023). n-gram APEE Sf5 HIOJE A Rl= A} 0.001 ~ 0.003% & 0]7d<l
AT 23S AR A7 ol&stAed ol JiE 2T Wt 3,8009 7He] AR s

23. A& Gt 2E #=

2 o]8sle o] 7R 7|2 L (base learners)z TH=1l o] 7|

= 25t WE} 2% (supralearner, meta-learner)0| %] &A1 02 Whsle=
5 2E2 =eith dAdE 2R 2P oditet Hese FAITIAL A

S o2 4] o502 w&s 4 QA 8 #TH(Chali et al, 2009).

2% (base learner)=+= support vector machines ©]-&5t% =0 ©]+= svmo] 7}Xl &7
fzolth. Svme W2 £0 AHS oF Wo] O-F 4 Qi S]4 HE|(sparse vectonE A
A2]g 4 QO t(Cortes & Vapnik, 1995; Joachims, 1998), #'2 42 0]&35to] vH]AH9]
BR NYE W MUY 4 Utk SVMS HAE BR W ¥4, o s|s e 5
AFAolA 2] FoF Qo ojulA] &/, ¢ BRY o5 T AlAA FAA ot o277
tget @HIA HEE o ST o}oluimra}u]ah libsvm 2fol82{2](v. 32.3)9] 7]&ZS
ol-gstR =, HAE FRoM= stolH ol S R4Sk W HAE AHO
=20} 77} @ulo] Mo O % Oﬁo% 0]X] 7] ©j2o]th(Cueva Mora & Tierney, 2021).
e mAEe o5 A EUstdl HEHY shte] 4L ohe o 2URE randome
forestS o] &5ttt RO Fx= <O 1>0] AAISIUT
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olojx 3 x3% am #E 52 54
Feature extractor valuator: .

<3d¥ 1> gJt 2" =

In
opn

g
iz

0l

(2]
=
1

N
=

714 7|2 RHE2 HAES M2 tf FHZ At JEE A7 =il 9
Aug olge A9 o] AFMA 52 shl Hrke Folq o] LUe Yz
AAHE R (multi-view ensemble)o]2til B £ Qo WE|H oo uXHY dlolH
o §3A0o]3(Sun, 2013, Kumar & Minz2015), 5149 Tojgof Tis] A= &
AuE olgslol Cle 200lM 2 4 9Pl o) Foe o] Yuet Sl AL &
9T Zhaoet al., 2017). £3] BElAEQ EEoAE H2{d 2y} v]S5 A58 HO|HAIR
B9 0] AJoiAlez go|stil ol F AatE Oﬂ” St= dole Bt {85t (MacAvaney et
al, 2019). Est 2V W (view)Z WIst= 7710 gt oS wet 2FAA SE=
502 B Wneta lamend] ©J8 5F S W 2 /1% o] ofEa @
Sak ol AAE 4 o

Oll _||>|,
iUl
opf O pE N
du 4u @ 4
» Lo rr de 1o

—

2.4, BEIO| &N HIL HHY

DHEo] shEo AAl HolEY 70%E AMESt U A] 30%E TR o] HAE HolHZ
]'33}01 ndol Hss& EAsIN. g5 HolH+e ASA AlE"(stratified sampling)S
ojstol Al HiolH9Y SaE H]E9 é?ﬂ '3]015101]5 grgo] Hes sict. 5u3

}‘3%0 2 153 25%, 25T 20%, 35T 17%, 453 16% 55T 13%, 6=2 9%= Tha
TP 5HAI T ATAEF oY Q‘ﬂ’\é%‘%% SHA] %}%}%‘:ﬂ, Ol w32 HFE dolg=
S5l et vlus) & o 4452 Rtol7F A9 Qigl7] miFoltt.

712 wd g ofAtE wdlo] M0 Hslt(accuracy)?t F1 A (macro averaged FI1)Z
S5t Y. saol Tl oS FJgerr ot gepd 4 Qlonz HWoh ApANgt He BIHE
Aol 558 ds Ao Zol AU
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3. 29 45 B Aut

ARt Zloftt. o] FolM = 5ol 7M
A HAE BZAFMY(quantitative textual
S0l IV e s07le] A e Aels}

At

<E 2> 7|2 2Heo M=

AR 78 ZH Etel A2 Accuracy  Precision Recall F1 score
Q“a‘;gflgfeiitfy"mal Model 01 80 0.625 0601 0.599 0.600
eojeol n-gram Model 02 unigrams 0.803 0797 0.794 0.795
word ngram Model 03 1 unigrams 0.807 0801 0.799 0.800
Model 03 2 bigrams 0.809 0806 0.802 0.803
Model 04 1 4-grams 0.664 0647 0.643 0.644
pos n-gam Model 04 2 trigrams 0.641 0625 0.620 0.621
Model 05 _1 bigrams 0.743 0726 0.724 0.724
skeleton -n-gram )
Model 05 2 trigrams 0.736 0720 0.713 0.715
Model 06_1 bigrams 0.821 0816 0.812 0814
character n-gram Model 06 2 trigrams 0.821 0814 0.812 0.813

718 mdlo] Mo AHErZ J|Z0R AA 0625 - FI 0.8212 ApLo] EEo] wet
459 Ato]7t et oA n-gram, FEHA n-gram, 273 n-gram L2 DT 079 ojAo=Z
duRor =2 gded, 191 AFA HAE E5/d(quantitative textual complexity), SA
n-gram, skeleton n-gram ZE2 0.625% - 0.743%%] Ajxloz 2 d5S UEET AR
BUSe A1g oElL 2 SO P (onree) ALE, 410 BAEL oI} 4]
AAS] EA S thA FAPA (abstract) Ao &3tctn 2 2 Qlrh

712 oo = JEEF =2 HdES HQl 718 Model 06 1(27 bigrams) PE 2, AHE T (.821,
Fl Ké¢— 08145 7]§§EEQ] 7}7(1- 1\4&0] LJ-Q 7:"&1:54‘ JAE EK]—A—] G](Model 01)1_}
HlwstH oF 20%°] g5 AtolS E G _’E'—iur % Bg=rt duxoz @2 mdof)
StHete 5ol 4 =2 2H0] ARd d&5S oF 45 2tz &3t 4% = ez o
DHE2 A2 BYA O]E}ﬂ(COmplementaIY)ol'jr- 718 RES0] O£ UX ]E“ Fleiss' kappa
K= 0.694=2, 7} &rdo] staeh AP o) F7o wet o &9 Auprt M2 g4 o 850
Aot 7 P2 455 B9 model 017 7MY =2 H5E BQl model 06 12 K = 0.579]
UR=E B POy model 01} model 03 17t o F0] A2 &
&0l &2 47t EHIAE HolEle] AR oF 55%5 AMASIATH &
cha Wt stoiahE che o) wreiEx] £ MAE0 rhe AWg uel
5 otk QAR REe oo go| A2 Tt nusol o Zutg s¥Ho
Al s &ct.
a8 Fl 49 Fx<® 3>)& leg° 22 A B+ 088622, 7MY @2 459
6681 °F 22%°] AfolS Hi, &= WM Z =2 259 0773%= oF 11%°] Ato]lg E .

ox J

o,
Ho
=
to
ol
_EL{
8

o

o,
‘l
S
1o

%2
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Ssad 459 Aole 7| =do FROl w2t "HAPF oA 24, AA dsol MY =2
model 06 11} &= WA =2 model 03 10] 5F% Fl1 ALoA= 7MF 123 Hojd
ds2 BT 22y otz S8R tha "WAPF oXs] EANs.
<¥ 3>7|2 Z2He| S84 s
DE Bl Class 1 Class 2 Class 3 Class 4 Class 5 Class 6
Model 01 0.852 0.690 0.541 0.485 0.501 0.527
Model 02 0.903 0.816 0.765 0.748 0.757 0.782
Model 03_1 0.906 0.830 0.777 0.753 0.770 0.765
Model 03 2 0.889 0.807 0.768 0.767 0.799 0.792
Model 04 _1 0.842 0.695 0.612 0.553 0.581 0.584
Model 04 2 0.829 0.667 0.565 0.542 0.567 0.555
Model 05 1 0.901 0.787 0.710 0.649 0.641 0.659
Model 05 2 0.898 0.778 0.704 0.651 0.632 0.631
Model 06_1 0916 0.837 0.773 0.767 0.786 0.805
Model 06 2 0918 0.837 0.772 0.765 0.793 0.792
Avg. 0.886 0.774 0.698 0.668 0.683 0.689
Ssad A& AEE2 Bdd(Avg)S ol AmEd A 2H5lo] 24X 1, 2, 35a0 Higt F
A7t JUiRe s =4 Y07 oY) 45558 6w/l diAoe=z 2707 o]gh)
a8 A& dsY Aol &=

=2

< H(model 01, model 03 1, model 06 1 5)& ATt H5S
Soletolth. QAR Rdo] gn 5 oAl J1E 8ol Ay 540 ABHYY Zat 2ol
g B 30%E Ol&stAth. <& 4= PHE L2 Hdst 558 Fl scores AAIGH
Aoty s 22 99X v AEY Y dde HFe 2 (undersampling©]t
oversampling)Z =J3l Holt 459 Aol= A9 gileng HAE HolHE U=

A-8% Aatolct,

<E 4> YYE 2E I S3HE F1 score

Accuracy Precision Recall F1 score
ensemble model 0.827 0.824 0.820 0.821
metric (Class 1 Class 2 Class 3 Class 4 Class 5 (Class 6
F1 score 0904 0.834 0.789 0.789 0.801 0811
Precision 0866 0.871 0.783 0.786 0.800 0840
Recall 03891 0.800 0.800 0.790 0.800 0783

UGS 2ol A5 AR 0827, FI F4 08212, 7MY £ 458 2 78 2y
]
o
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KC-)] - O 1 O O
2 ot

UGS RON WAR 080 YA MWuY CREo| vz AWF SFoz AR
285 Ao, Al WAt tIAl R B2 Qe S35 AlololA Bl o ge
A8g © AF SHOIE 5@ 3532 250l 45302

7
AT o F o 74%= AA SFuC F S of
& 53 A2 TR A5 oYk UM 53W o I Aoyt F AL, s 9
5532 15302 WAL 1532 65302 TR oFc: 5 o5 AP Iumal
2 oF 014%0] BUSYCEY o5 QR WA HoT SIUR BE =W, A1
we oF 9R7F Wy 2 253 WA

KA 70070 & oF 10%E AHF ot

o8 HolE & &% U HAE HolH g ARRsHA QH A 2-& o olE (unknown data)i
A% oo 4ug #ols] ww sjR melo] wls) QA wwlo] Qojujye el
otk o 9% FlolE= KL Corpusol mEEA 9tw, AX e WHM Ya
HolEolng el WA Mg sHsAe vl AWMow sls B 4 9k oEaty &
2 9t} £ JHo] 9% fojHE T puale HolEet SUSH WAlo 2 MxlR|stct. WA
9% glojeflo] thEt S RW(without parameters)?] A A5 SFE A5S AASHH
<m s5>9} 2}

u
_i

<E 5> 2% do|g| 10] st M=

Accuracy Precision Recall Fl score
ensemble model 0.866 0.891 0.861 0.868
metric Class 1 Class 2 Class 3 Class 4 Class 5 Class 6
F1 score 0.934 0.727 0.845 0.942 0.867 0811
Precision 0.880 0.906 0.763 0.945 0918 0840
Recall 0.994 0.607 0.946 0.940 0.821 0783

)% dlojg] 1] Tt o5 FE =L 0.866 F1 Has 0.8682 U E|AE o]
=3 F

NeEs BoFqth 539

o
20
orr &

0
= | A48 29 2532 A YA S3SolA
D5 0845 o]y BE Y52 Bock HAE doleddE by we o5 YBTES
UERd oI35 IMEREL 0.789)0] 90 o dlole] 1ol 25FelA Thg W ol
Yerde wock ey sl 0906 Z1SF AL 25Fon AW ofE% Hu
T70] A 253U JHsAol 0% ol sAsich: Ag ouigtth gatwr} sby we
2e 938 353 02(0763) HAE ClolEoAe Hl2g 2Folct.
C1go 9% olojelo] UEIME ol 52 UAlslel 52 aels) Bort.
4) BrF top2 accuracy2 BIISP S Of YAE BUS YHUEL095 O|4e| OfF YUEE HO|E Ho2

o
g 2 o
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<E 6 25 do|g| 20 Cist M=

Accuracy Precision Recall F1 score
ensemble model 0.786 0.788 0.777 0.770
metric Class 1 Class 2 (Class 3 Class 4 Class 5 Class 6
F1 score 0.853 0.786 0856 0.759 0.554 0.810
Precision 0.800 0.708 0919 0.678 0.754 0.874
Recall 0.921 0.885 03801 0.862 0.438 0.754

QIE dlolg 20] tigt & AFg=x 078, F1 A= 0752, HAE Go]Eof gt
‘dsoll Blsll 2F4-5%, T GolEf1o Tt ds oH] 2f8-10%2] g5 sto] HAYSHITH
Tt 538 FL RN 2 4 50| 4 SRt fiRRe 4537 553, 53] 5539
o A=z Qlst Zoldith. F Holg 1A 7P Aol of2fyld 2552 <% =]
2004 Q318 9F 6% AL FAS WYY I 9 2 5FE9 AL stz oF 8%

od =

S0l 5559 dlF0N 2AE BANES RS AlEs A ESrecal) A 1 3tO]
04382 o2 Sg=° H& EEs Hob ss ez ojedd = o9
U= (sensitivity)7F ol H52 & & Aok ¥ 2552 At UHA] S50lM 9 oflF
e HAE HoHoMY §528 FI A4t & Atol7F UA] =t

olof tiet = 7HA] g A = 4 SeH, AMzes 22 AAY A 53] sev
=2 Aotlls W=7 H2 d9l, tdsezs 9y Al § segoR oladd dHo™
Al 2Rz Igh ddS AAst = 4 Ao REY gy HAE doly 3 Qf
dolg 1M 9] 5 F5 ZuE AnE 4 5599 2= Aotd #Aste ol SEt 24T
fts S ¢ 4 denz & A A fEd rhedel o 3oy AR 4 A
o] &lstr] sl A sEEOIAT AR ERE AR T fujo] AR o5t S5
AmEed 2 } =

2y 25wor AR A5 ol 494ETewmer M 2
ARSI E. T2 33%s 459(197)) WAl 655(00) ol vz IFS 55
Oq (o]

:
ol A -
Ay IE‘E >Fl5 o mo -

&t ATt TOEtN 25go AR o5S ¢ Zlo] d& 2R Heo M 2
Q9102 2852 ¥ % Sk ol 9% Holg 20] TP s5F WAL ot of
987} SR WAL AAFE AL YA

meh 25302 AT ojaT HAE S0 UM 2533 fAR SAS Holx] ghold] 2
Hast Yotk olg Yol 5B HWAE FoIH Stz o5 797 WE 250z B
G5g 7 497 2211 AR 253 HAE 26770 £E010l PCAS AAlG) Mol WAz
LA HAE EBAMd(quantitative textual complexity) AFE-S o|&st@ch. I Ay} <Id
2>olMet ol ssger Az J&Ed Zsd, 2olgo] 55wolAlYt 259 ® AR
qEH 252 A 12 7IECR s ARHAL A 252 25 259 2 o
FARE os UepHdth & 2550 4% 250 25922 AX oFH 559 =250 Y
ST Aoz HRITh o= 9 HojE20]A 9] AZ7t FIPt s55 LF HAEJ Il
GUAOIA] & S = A4E AS AUt = 22 Qo
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Level 5
6t Level 2
False Level 5
a4t
o
=
2 2
S
o
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O O0Of
©
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= =2}
a
-4}
_6 I
-4 —2 0 2 4 6 8
Principal Component 1

<38 2> 252 w. 552 vsFadse 5S2QRS222 &2 o&38H A)

HA2Y AAE(multi-view ensemble) WEHZ Fhzo] ShSAlO] ZFS Abs
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1
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ZEMo2, of APoML AToler 2L WA ddof PES A A4S B W 4
gt M2e FTUL ANSYC. Rt dojn S4S FAE mdd FHYORM AF
F27] Wk Aadel AT & T WY ks ¥h =32 ST & AL
HolZolrh. Qo2o] AT offdt WHES U YwsA WHAZIL Cht o] o
g0 HEF 4 AES 7 AE WS Fos) Wit zlol uAA Aol

gk o] AP A 2L o os] BAo= oo ¥ AjdH: dad 2
TAE E=YStil BERT2} XML-Roberta®t 2 OfF <o ZH(LLMs)9 7|52 &I
sfolug|c 7} BLL ALY Aolct oS B HAE UYSA ZUL 2712 wrgsiol
0% FYAolL AR BAo] s oz Jlfdct olgt ge sfoluEc HRe
NEY A s MEW Pelde Ade AuTosd wdo MW Hhw CHoRl
gae ge U eksal AE O AU A PPN 2 AS Ao JgEn

w5, 79, 127-158.

xo), o] Qul, AL, AHES, & 0|4}, (2021). G2 N AojwBL o] §3t Aol 3}
SR} 7] @7te] A5 S P7F BH-KoBERT 9 KoGPT2 & FAl02. gH7olol2
3tk 18(1), 217-241.

HAY. (023). A UEYIE ol§F AFo] Ax} WE BY AT (AR, Axchet
1 ]. dCollection@yonsei. http://www.dcollection.net/handler/yonsei/000000545652

Chali, Y., Hasan, S. A, & Joty, S. R (2009). A SVM-based ensemble approach to
multi-document summarization. In Advances in Artificial Intelligence: 22nd Canadian
Conference on Artificial Intelligence, Canadian Al 2009 Kelowna, Canada, May 25-27,
2009 Proceedings 22 (pp. 199-202). Springer Berlin Heidelberg.
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) (M 42 E /AT
B AL 44 3247] A% o Bl AR Qo dad] BE T dold A4uL
AELE e o ASVM) 718 P Bae B89 A9 3L 45 Brice AL BEE P
YTl (@Fol &4 TRAE Agotel & Fo B B KT TR dlojd
AL A Whe A A, ofn) 2 go} Fxe} 22 B3] SelA] gAY B9 ol
BaF gL Bo2ANA AGFUh olefd Fe BrbAt B7} PRl AEEe 2AS
ATF & Y&k G oJu slwre] Buix B AAgoE topls] 918 Bazdolsl], &
A7} 245 327 Yolell 27 7101F RO AT TEAY] ATE uiFoR A Ashe}

e, A8 A 54 7 1 o x}ole YA T

8] Gteh, ol | Aol o] A o)7L W FA7] v,

2. (o] SgA WAL thaFe BFo] AAgAe] F4]R Tl Y&tk BN AT
A G420 4, BFo|, Ei Qlold W 2] M, B4 BiEA FIFEUL

3. 2 Tl OoRe dlold AEe FPHOR 1ed e Bd RS ZHT &
AXA Aol 2Hd F 7t Aol APg KNG GFL wA AW 1 o), Leln
gt L ulAA g AAt 1 o]l thal Z&sh FA17] whech

4. A AAF Al Rofol Al Thket F247] B7HE 918 9lo] B9 AT (udge LLM)7H B3]
AP YEUch FEAANE o A7t ATl &R A 2 Qo] F2717} ok, 1)
B35 ALgSHE Q0] 23 2) 4R AL7H AT 2& Bolehe mdRA od F84o]

ok BAILR] AL FE=gu

5.2 A7 thg wAQ oud WS TP el 47 Bt B Yoy €,
FFolol A 71 Fag ould AL Rololu], ol AT BoIets] SAs) HAshok T
24 olel o] that HEALY AL E1 AHTh
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- Dario Amodei et al.

"Concrete Problems in Al Safety" (2016)
Al OFE CHA JHR| 28 2RI FIAl: 2ET 258w, Bat o2 X, 8

= - O

1y

"Deep Reinforcement Learning from Human Preferences" (2017) - Paul F Christiano et al
oIzt IEMS IO R AIZH MBS Stasts 23t o WY A)

"Scalable Agent Alignment via Reward Modeling" (2018) - Jan Leike et al.
Y 25| S22 I3t 2R Thst B2 WA mot
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"Al Safety via Debate" (2018) - Geoffrey Irving et al.
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"Cooperative Al: Machines Must Learn to Find Common Ground" (2021) - Allan Dafoe et al
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"InstructGPT: Training language models to follow instructions with human feedback" (2022) - Long Ouyang et al.

(OpenAl)

InstructGPT 2% 7HeE Al, H|O|E]

AKX
S L

HHHS A5 MG, 217t I|EM(RLHF)S S

k=3
= o=

2 "hAl T|oF

"FLAN: Finetuning Language Models with Natural Instructions" (2022) - Yuwei Fang et al. (Google)
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"Self-Instruct: Aligning Language Models with Self-Generated Instructions" (2023) - Yizhong Wang et al.
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"Multitask Prompted Training Enables Zero-Shot Task Generalization" (2022) - Victor Sanh et al.
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"EXT5: Towards Extreme Multi-Task Scaling for Transfer Learning" (2022) - Vamsi Aribandi et al.
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Aligning language models to follow instructions

Step1

Step2

Step 3

Collect demonstration data,
and train a supervised policy.

Collect comparison data,
and train a reward model.

Optimize a policy against
the reward model using
reinforcement learning.

A prompt is

sampled from our Explain the moon
prompt dataset. landing to a 6 year old
A labeler
demonstrates the @
desired output 7
behavior. Somepn;plawam
10 the moon...

|

¥
This data is used SFT
to fine-tune GPT-3 M.
with supervised W
learning. 2

A prompt and
several model
outputs are
sampled.

Alabeler ranks
the outputs from
best to worst,

This data is used
to train our
reward model.

m://openai.com/index/instruction—foIIowing[

Explain the moon
landing to a & year old

A new prompt »
is sampled from i
the dataset. about frogs
The policy o
. o
generates -&,}-&. e
an output. W
Once upon atima...
The reward model =
calculates a .
reward for '@E}
L
the output.
The reward is
e
used to update fe
the policy
using PPO.
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RLAIF vs. RLHF: Scaling Reinforcement Learning
from Human Feedback with Al Feedback

SFT
Model

AN from Rainfarcement
Human

Feedback

Rating Tratriing

Figure 2: A diagram depicting RLAIF (top) vs. RLHF (bottom)

@s://ooenai.com/index/instruction-followinq[

|[FEval

~ Hugging Face Search models, datasets, u # Models Datasets Spaces @ Posts ©* Docs Pricing ~= .

Datasets: & google/IFEval @ @like 32

% TextGeneration  Modalitie: Text Formats: ¢} json ® English  Size: <1K  ArXiv: D aniv:2311.07911
® Datasets [ pandas @ Croissant +1 License: @ apache-2.0
» Dataset card E Viewer 1= Files Community
B3 Dataset Viewer Auto-converted toParquet <> API| | Embed [ Full Screen Viewer Do uloae iastmonth 2758

split (1)

train - 541 rows v /> Use this dataset

2 Edit dataset card

Search this dataset SQL Console
key prompt instruction_id_1
int64 string - lengths sequence t
aAmnlEnl B |
github.com
1,000 Write a 300+ woxrd summary of the wikipedia page [ "punctuation:r
Z “https://en.wikipedia.org/wiki/Raymond_III, Count. “"detectable_forn P
X ) huggingface.co
I am planning a trip to Japan, and I would like . .
1,001 N N [ "punctuation:r
thee to write an itinerary for my journey in a.. [
1 oo lWrite a resume for a fresh high school graduate Ao huggingface.co
i Who is seeking their first job. Make sure to.. 5 TR
1,12 Mrite an email to my boss telling him that I an [ “combination:1 Le Hou

quitting. The email must contain a title wrapped..  “detectable_forn

Zhou, J., Lu, T., Mishra, S., Brahma, S., Basu, S., Luan, Y., ... & Hou, L. (2023). Instruction-following evaluation
large language models. arXiv preprint arXiv:2311.079171.
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Data Fields

The data fields are as follows:

key: A unique ID for the prompt.

prompt: Describes the task the model should perform.

instruction_id_list:An array of verifiable instructions. See Table 1 of the paper

for the full set with their descriptions.

kwargs: An array of arguments used to specify each verifiable instruction in

instruction_id_list.

key
int64

1,019

and horns.

prompt
string - Iengths

Given the sentence "Two young boys with toy guns
can you ask a question? Please ensure

instruction_id_list
sequence hs

that your response is in English, and in all
lowercase letters. No capital letters are allowed.

[ "change_case:english_lowercase" ]

kwargs
ligt -1

null,

[ { "num_highlights":
"num_words":

null, "relation":

null,

"num_placeholders": null,
"prompt_to_repeat": null, "num_bullets":
null, "section_spliter": null,

"num_sections":

null, "capital_relation":

null, "capital_frequency": null,

"keywords" :

"language": null, "let_relation":
null, "let_frequency": null,
"end_phrase"
null, "keywor

“Tettert

null, "num_paragraphs": null,

null,

: null, "forbidden_words":
null, "“frequency": null,

"num_sentences": null,
"postscript_marker": null, "first_word":

brackets, such as <<poem of joy>>>.

Start with / End with | Quotation

Wrap your entire response with double quotation marks.

Punctuation

. null, "nth_paragraph": null } ]
Try Pitch
Instruction Group | Instruction | Description
Keywords | Include Keywords | Include keywords {keyword1}, {keyword2} in your response
Keywords | Keyword Frequency | In your response, the word word should appear {N} times.
Keywords | Forbidden Words | Do notinclude keywords {forbidden words} in the response.
Keywords | Letter Frequency | In your response, the letier {letter} should appear {N} times.
Language | Response Language ‘ Yﬂ“"m response should be in {language}. no other lan- D Format ini Number | Highlight at least {N} sections in your answer with mark-
guage is allowed. Highlighted Section | down, i.c. *highlighted section®
Length Constraints Number Paragraphs | Your response should contain {N} paragraphs. You separate Detectable Format Multiple Sections Your response must have {N} sections. Mark the beginning
paragraphs using the markdown divider: * ** of each section with {section_splitter} X.
Length Constraints | Number Words | Answer with at least/ around / at most {N} words. Detectable Format | JSON Format | Entire output should be wrapped in JSON format.
Length Constraints | Number Sentences | Answer with at least / around / at most {N} sentences. Combination Repeat Prompt First, repeat the request without change, then give your answer
(do not say anything before repeating the request; the request
Length Constraints ‘ Number Paragraphs ‘ There should be {N} paragraphs, Paragraphs and only para- you need to repeat does not include this sentence)
+ First Word in i-th | praphs are separated with each other by two line breaks. The o =N z =
" J C Two Give two different and onl;
Paragraph {i}-th paragraph must start with word {first_-word}. ‘ * | shiould be separated b;& sstetisk syzabols: “t“{ =
Detectable Content Postscript At ll?e :nd_ of your response, please explicitly add a postscript Change Cases | |All Uppercase | Your entire response should be in English, capital letters only.
starting with {postscript marker} - = = =
Change Cases All Lowercase Your entire response should be in English, and in all lowercase
Detectable Content | Number Placeholder ‘ The response must contain at least {N} placeholders repre- letters. No capital letters are allowed.
sentd tpysquare hmckety;snch:as [sidmeas]; Change Cases Frequency of All- | Inyour response, words with all capital letters should appear
Detectable Format | Number Bullets ‘ Your answer must contain exactly {N} bullet points. Use the capital Words at least / around / at most {N} times.
markdown bullet points such as: * This is a point. Start with / End with ‘ End Checker | Finish your response with this exact phrase {end_phrase}. No
Detectable Format | Title ‘ Your answer must contain a title, wrapped in double angular pther wordy sould-follaw: this phouse.
|

Detectable Format

Choose From

Answer with one of the following options: {options}

| No Commas

| In your entire response, refrain from the use of any commas.

large language models. arXiv preprint arXiv:2311.079171.

Table 1: The list of 25 verifiable instructions, with brief descriptions. We use these instructions
because we think they are either easy to verify or commeon in real-world applications. The list can
be expanded trivially. For example, one can add “Language - Mixed Two Languages in Response”
and “Detectable Format - XML Format”.

Zhou, J., Lu, T., Mishra, S., Brahma, S., Basu, S., Luan, Y., ... & Hou, L. (2023). Instruction-following evaluation
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2,139 Compose a song with at least three sentences [ "length_constraints:number_sentences",
that can be sung by a professional singer in "keywords:existence" ]
the style of a 1930s jazz standard. Include
the keywords "rate" and "rte".

2,787 What are the steps to get the GNSS timestamp [ "keywords:letter_frequency",

on Android? Explain this to teenagers using "length_constraints:number_sentences" ]
at least 4 sentences and make sure the lettex
n appears at least 3 times.

Try Pitch
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* 8P Rf0|0f ofs T MO R ZH|-E0| US TS Z2 $t=5210] 0|5H5t7| 01242 3t ZH 2 WO E HAE
« Bi~S LIEIE MY A2, "13*0.5 + (119*0.5)*0.5 + ((1*0.5)*0.5)*0.5" 2 AlAtoh= WAlD}H "1H*0.6*3HR|" 2 AlAtoh= A0 Xt0[7t JU0IA $H=2Q10| T HZ
57|17t of2i=
"prablem”: "Mrs. Tatiana owns a grocery store that sells different
fruits and Vegetab]gs, which includes carrots‘. T-he pri;e of carrots in “problem®: "E}E|OfLE7} 2@t 4] EA,H ol oo 7S mi 2lay
the grocery store increases by 5% of the r::i'_|q;na| price every year, I4710) 5opMl AFASELICH A S0 T3 7420 120.;}&101 O 39 =
What would be the price of carrots after three years if it was $120 T JpzHe onreltg, P“ 7+Hf$ Tz uig el
initially? (Round to the nearest integer)”, i '
T gfade
grade Wyt
"type": 1

"solution”: "How much does the price of carrots increase in the first
year? ** In the first year, the price of carrots increases by 5/100*120
= $<<5/1007120=6>>6WnHow much does the price of carrots
increase after 3 years? ** After 3 years, the price of carrots will
increase by $6"3 = $<<6*3=18>>18%nWhat will be the total price of
carrots after three years? ** The total price of carrots after three years
will be 120+18 = $<<120+18=138> >138Wn###+ 138",

so]ut'on" wHajo B2 vtEe2 om"'—f

S =

J-I,Ll.B? s J:«["'H O-" EF:L

712 5/1007120 = $<<5/100%120=6>>6 ’;7r°”-JE% 3= %E
P* 2 A0t 458ttg? = 3 = B FHHE $6*3 =

§<<6*3=18>>18 S7I2LICE 39 = 29| & 7hA2 Aotolztgr «
39 = U0 & IAHE 120418 = S<<120+18:138>>1380[
EIL|Ch#a#s 138",

“equation”: "5/100*120=6%n6*3=18%n120+18=138",

"equation" "5/100*120—6Wn6*3=18Wn120+18=138" code™: "a=5/100 ‘I;Oerbt:(a BWW:)T‘IEOerWnanswer:
"code™ "a=5/100%120Wnb=a*3Wnc=120+bWnanswer= C.. il ?ﬂ.‘lswer" '
. N answer™: "138
c¥nprint(answer)"”,
"answer"”: "138"
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. T } ‘ - "problem"; "EA0] &= 172H0| Hsotn ASLLCE A Bm FHAE A
problem™: "A train has 172 people traveling on it. At the first stop ;7%1(]' Lh E[:‘E_ 1330| O El_]_ EE]_% =0 M 38H0| O (EH E}?J ct
47 people get off and 13 more people get on, and at the next stop J1Aol= = 0] bt Gltbare )
another 38 people get off. How many people are on the train?”, =N i g o
"grade™; ", '%[ype' '
tyme 1 “salution”: "5 HT| HATO| A0H} B2 AZO| 7|30 Bt

*solution™ "How many people are on the train at the first stop?
** At the first stop 172 people - 47 people = <<172-47=125>>125
people are on the train.WnHow many pecple are on the train at the

"
first stop? ** Then 13 more people get on increasing it to 125 people

QULbg? == B HW HAHZHM 1729 - 478 =
<<172-47=125>>125F0| TR0 Et QUSLICEA BIM FAHEA
7%kl 2 Fof Efa 2ilbe? = 13F0| O 25510 1258 + 138 =
+ 13 people = <<13+125=138>>138 people.¥nHow many people << g;ilégﬂzgﬁr;:igg_gj%?[ﬁj’;%:ii}iﬁ? {1:;?301\%5@ sal
are on the train at the next stop? ** At the next stop 138 people - 38 e : e Bz - e
people = <<138-38=100>>100 people remain on the trainWn####
100",

<<138-38=100>>100F 0| 7|Xtof &0} 2!
"equation”: "172-47=125%n13+125=138%n138-38=100",
"code": "a=172-47Wnb=13+aWnc=b-38Wnanswer=
cinprint(answer)”,

"answer™: "100"

P 3

& L Chass4 100,
"equation”: "172-47=125%Wn13+125=138Wn138-38=100",
"code" "a=172-47%nb=13+aWnc=b-38Wnanswer=
c#nprint(answer)”,
"answer"™: 100",
"id": 784
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{ {
"problem”: "Lauren is a cartoonist. She can draw 5 large-sized "problem™: "2lE SRZFALICH G20 57H2| CfE T &

picture scenes per day, or she can draw 6 medium-sized picture Aog 2 59l 520 620 Y 18 BHE 13 £+ 9on,
scenes per day, or she can draw 7 small-sized picture scenes per day. | ot20] 7712 2% 2 2H& 08 + ASHOE I9+ 0g 18

She was hired for a big project to create 45 large-sized picture THasW, 39 0y B 367l 2% 08 U 49705 T OIE
scenes, 36 medium-sized picture scenes, and 49 small-sized picture ZZHEN DRE}YSHCE IGrt 25 18

scenes. How many days will it take for her to create all of the picture H
scenes?”,
"grade™: ",

Hoig ook g
ol gelLtar,
il

"grade”: ",
"type™ ",

"solution”™: "How many days will it take to create 45 small-sized
picture scenes? ** At 5 small-sized picture scenes per day, 45
small-sized scenes will take 45/5 = <<45/5=9>>9 days.WnHow many
days will it take to create 36 medium-sized picture scenes? ** At 6
medium-sized picture scenes per day, 36 medium-sized scenes will
take 36/6 = <<36/6=6>>6 days.WnHow many days will it take to
create 49 large-sized pi

"solution™ "& 37|2] O TH 45745 TtE = o
de|Ltar =~ o2 0| 5719 &2 T3 FHE UET 45749 &
EHE 45/5 = <<45/5=9>>920| A9 EL|Ct 7t 37]2 O
36748 HE=

b
o BH0| A2[Ljar « 520 6742 B2t 37| 12
2oig e

L=

=
rlo m2
oA I =

o

o

2 H=H 36742 7t 37| TH2 36/6 = <<36/6=6>>620|
AQELChAE T8 ZH 49715 UEL O HEO| HE|Ltg? =
ool 7702l 28 13 BHE TEH 49740 A FES 4977 =
picture scenes? ** At 7 large-sized picture <<49/7=7>>7H0| AQFLIORE T
scenes per day, 49 large-sized scenes will take 49/7 = <<49/7=7>>7
days#nHow many days will it take to create all of the picture scenes?
** Altogether, the entire project will take 9 + 6 +7 =

2| SHHe Ojc o
5 P = g T -]
H2|Ltpr « HAY ZEMES SRt 0 9+ 6 47 -

Ate = o Ao
<<946+7=22>>2290] 29 FL|Chases 227,
"equation”: "45/5=9%n36/6=6Wn49/7=T¥n9+6+7=22",
<<9+6+7=22>>22 days to completeWn#### 22", "code": "answer = 22Wnprint(answer)”,
"equation”; "45/5=9%n36/6=6Wn48/7=7T¥n8+6+7=22", "answer": "22",
"code™: "answer = 22Wnprint{answer)”, "id": 1139
"answer"; "22" 13
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« M| ZEOE 7t - “The guidelines below are very strict and must be followed
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* Q-S-A 25 HAIgH EH HIE 96.67%
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& G =g=Ee 598

F71E 74 =45

Integrate step-hy-step reasoning and
Python code to solve math problems
using the following guidelines:

— Every response should have bul let of
question, solution, and answer.

— Analyze the question and write
functions to solve the problem: the
function should not take any
arguments.Here are some examples vyou
may refer to:

Tntegrate step-hy-step reasoning and
Python code to solve math problems
using the following guidelines:

The guidelines below are very strict
and must be followed.

— Every response should have bullet of
question, solution, and answer.

~ Analyze the question and write
functions to solve the problem: the
function  should not take any

arguments.
Here are some examples you may refer
to:

(ZTHEH2024:18)2 & 25)
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© Verified Answer

The diagram below s
square with two smz

© Verifisd Answer

42 Write an expressi
exponents, to repres

Expert Verified Solution o 5% 9 Verified Answer
Answer Written Response Al
94in? Shown The diagram

& 99%
Explanation
The diagram below
square with two smz

1 Write an expression for the shaded area of the diagram, which is the area of
the large square minus the areas of the two smaller squares. The area of the

large square is 3% and the areas of the two smaller squares are 2* each 9%

2 Calculate the area of the large square: 3* = 3 = 3 = 9in® Va2
3 Calculate the area of one of the smaller squares: 2° = 2 x 2 = 4in®
4 Since there are two smaller squares. multiply the area of one smaller square
by2:2 x 4in® = 8in®
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Abstract
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» Large NLP models handle more challenging tasks
- generate well-written texts (GPT)

- €e.g., summarization

 Limitation: high cost

« So, most models follow the approches;
- Zero-shot, few-shot, Prompt Engineering, ...
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« LEHXQl plain textS 083l 25 CIO|E| 74 = Unsupervised Pretraining2 = of&

Text: Second Law of Robotics: A robot must obey the orders given it by human beings

Generated training examples c Unsupervised Pre-training

Example # Input (features) Correct output (labels)

1 Second law of robotics

Dataset: 300 billion tokens of text
2 Second  law of  robotics = a Obiective: Predict the next word

[

|

|

|

|  Expensive training on massive datasets
|

| Example:

\

a robot  must 7

3 Second law of robotics b a robot
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Natural Language Processing (NLP) is a subfield of artificial intelligence (Al)
that deals with the interaction between computers and humans in natural

language. The core concepts of NLP are:

1. **Tokenization**: Breaking down text into individual words or tokens,

such as "hello" or “world".

2. **Part-of-Speech (POS) Tagging™*: Identifying the part of speech (noun,
verb, adjective, etc.) for each word in a sentence.

3. **Named Entity Recognition (NER)**: Identifying specific entities such as
names, locations, and organizations in text.

4. **Sentiment Analysis**: Determining the emotional tone or sentiment
behind a piece of text, such as positive, negative, or neutral.

5. **Language Medeling™*: Predicting the next word in a sequence of text
based on the context and patterns learned from a large corpus of text.

6. **Machine Translation**: Translating text from one language to another,

such as from English to Spanish.

7. **Text Classification™: Classifying text into categories such as spam/not
spam, positive/negative review, or topic-based categories.
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D =3 O0[H2| T 0.06% TS PH=0{ = ARSIV | HE
S = Hx= Ie] = k=) S A o
+ 0|23 £X51t o0|EX X|A| EFO= QI RHQ| 20| Kot & 4~ US
Language Percent Language Percent
en 89.70% | uk 0.07%
unknown  8.38% | ko 0.06%
de 0.17% | ca 0.04%
fr 0.16% | sr 0.04%
sV 0.15% | id 0.03%
zh 0.13% | cs 0.03%
es 0.13% | fi 0.03%
ru 0.13% | hu 0.03%
nl 0.12% | no 0.03%
it 0.11% | ro 0.03%
ja 0.10% | bg 0.02%
pl 0.09% | da 0.02%
pt 0.09% | sl 0.01%
vi 0.08% | hr 0.01%
Table 10: Language distribution in pretraining data with percentage >= 0.005%. Most data is in English,
meaning that Lama 2 will perform best for English-language use cases. The large unknown category is
partially made up of programming code data.
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Zl&EH Update 4 [

Private Adaptier Repository
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LLM Serving
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Purpose-built LLMs
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bLang - Seamless Model Management Platform

I import blang

3 model_name = 'MLP-KTLim/llama-3-Korean-Bllossom-8B'
4

5 model = blang.
1t (blang

9 data_paragraph = blang.re
10 train_data_paragraph = bl

12 data_page = blang.re
3 train_data_page = blang.d

5 train_data = blang.s

17 model. er(train

(Af2ll: 3= PoC -

[y =]

_model(base_model=model_name, is_train=True)

i_prompt_type())

CFC-USFK-Reg-350-1-CFC-and
g. 0 _p bt (data_paragraph, prompt

('./data/UNC-CFC-USFK-Reg-95-3-KTZ-P518-
pt(data_page, prompt_type='tran

ta(train_data_paragraph, train_data_page]

_data, save_path='./models")

Easy Code, Easy Management

OIBIRIM Ero] Dol S AT

Bllossom - LLM for Korean

* http://chat.bllossom.ai/

. X [I2RE: 15012 o] &

e Llama 3 7|4t B QZAA 3igh
Llama-3-Korean-Bllossom-8B

Llama-3-Korean-Bllossom-70B
Llama-3.1-Korean-Bllossom-405B
Llama-3..1-Korean-Bllossom-Vision-8B

Tools & Frameworks
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[1] Choi et al., “Optimizing Language Augmentation for Multilingual Large Language Models: A Case Study on Korean”, LREC-Coling 2024 (HIC[ 1%
[2] Shin et al., “X-LLaVA: Optimizing Bilingual Large Vision-Language Alignment”, NAACL 2024 (E{|C|% 17%) 22
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Bllossom - Language Alignment
teddysum

10{Zt HE(Language Alignment)

Optimizing Language Augmentation for Multilingual Large
Language Models: A Case Study on Korean

ChangSu Choi', Yongbin Jeong®*, Seoyoon Park?*,

InHo Won', HyeonSeok Lim', SangMin Kim', Yejee Kang?,
Chanhyuk Yoon?, Jaewan Park®, Yiseul Lee®, Hyedin Lee’,
Younggyun Hahm?, Hansaem Kim? and KyungTae Lim*{
'SeoulTech, 2Yonsei University, *Teddysum, “KISTI
choics2623@seoultech.ac.kr, ybjeong@teddysum.ai, seoyoon.park@yonsei.ac.kr
{wih1226, gustjrantk, sangmin6600, ktlim}@seoultech.ac.kr
khss@yonsei.ac.kr, {kangyj, chyoon, jwpark, yslee, hahmyg}@teddysum.ai, hyejin@kisti.re.kr
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Bllossom - Language Alignment

210{Zt H2(Language Alignment) ©teddysum

—

* Language Alignment: 0|0| 553t 02| SEot XAl EX 210{0f| TO|

| & Trainable & | | Frozen |
- 02| &%} (Vocabulary Expansion) Lm head /
+ X|4| £Z (Knowledge Enrichment) LM (Query, Key, Value) E LoRA
! ! adapter
- At2M Z3HUsability Enhancement
I-o e e ( y ) Embed tokens
| Llama2 Vocab | KoBERT Vocab |

(1) Vocabulary expansion

t English LIMA data

J
Korean LIMA data
.

English pretraining data

Korean pretraining data
J-

(2) Bilingual pretraining (3) Instruction tuning (SFT)
27
Bllossom - Language Alignment (W
O-I-é-l EI'Il' teddystll‘\
TI = O

7|& LLama29] 2t=0{ €8 Al EX|F

| H| Bl Fer k=14 HL =
1. E ?Eol 7|' EE 2 H—}Ol EEOE HOJE ¢ m—= OO0V (Out-Of- Sentence b‘ﬂ };H 7—]% t_l_"]‘_‘—_: %%‘
o sl e Al A dinosaur eating a hamburger
Vocabulary)S 371 E= 4712] B0|E E32 AIZ5/01 EH6H0F &, 0] ( 08 HEREDINEED
Model Tokenization results
Dolof Q12 JHs3t 2R 22 So|1 1A U OB A7 S} Llama2 ‘7, ‘<OXED>’, ‘<0x96>’, ‘<0x84>’,
‘<0XEB>’, ‘<0xB2>’, ‘<0x84>’,
‘<OXEA>’, ‘<OxB1>’, ‘<0xB0>’, ‘=,
e T P, ¢, ‘<OxEB>’, ‘<0xA8>’, ‘<0xB9>’, ‘=,
Hf0| EZ | J—|’ H'l = 2EH gle B2 |I||_, E f |—E|_ ¢ u’ ¢ —ra ‘<OXEB>’, ‘<0XA3>’, ‘<OXA1>’
(3 ’ ¢ 2 € ’42’413_]1__"’6 ’6_§_$
“B@AZE ABI0 EHEILICL T2y, 2ES ol0|HOE Bel gl = Proposed | "W o, T e
CIO|E REX 0oz SUSH HEHOZ sasi0] shao] =2t Al Table 1:

Comparison of tokenization results be-
tween Llama2 and the proposed model

28



Bllossom - Language Alignment o
01 .é.l Shxt teddysum
TI = O

7|Z LLama22| $t=0{ €& A 2X|F

- Vocabulary expansion2 Llama22| Dictionary2} KoBERT2) Sentence: A8 A= B 25

(A dinosaur eating a hamburger)
Model Tokenization results
IDISDE U DX |389,478 Llama2 ¢’ ‘<OxED>’, ‘<0x96>’, ‘<0x84>’,
‘<OxEB>’, ‘<0xB2>’, ‘<0x84>,
Z, Bllossom2 7| Z0i| && %! Llama22| Word Embedding2t A S| ‘<OXEA>’, ‘<0xB1>’, ‘<0xB0>’, ‘&7,
I . ) ol <, ‘<OXEB>’, ‘<0xA8>’, ‘<0xB9>’, ‘=,
%712tz 7,478=27|2] Word Embedding =&t & <0 e < OXEB>’, ‘<OXA3>’, ‘<OxA1

Dictionary2t g2 E¢ll & DictionaryS 52 M|2[st0] Ha

Vo

jo

b}

Proposed ‘ﬁg,’cﬁi,rcﬂ,’c_%”c_g%]%,, ‘_s,c%s,‘%s
CHot M2 327}l £Hof= Random 73} B = 2X| 24 Table 1: Comparison of tokenization results be-
tween Llama2 and the proposed model
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Bllossom - Language Alignment (W
01 _SI SR} teddysum
TI = O

* Bilingual Parallel Pre-training (BPP) only for newly added vocabularies

Barack Hussein Obama 111°! (born August 4, 1961) is an American politician who served as
the 44th president of the United States from 2009 to 2017. As a member of the Democratic
Party, he was the first African-American president in U.S. history. Obama previously served
as a U.S. senator representing lllinois from 2005 to 2008, as an lllinois state senator from
1997 to 2004.

Barack Obama

B2} $M|ol Qu}o} 24(2of: Barack Hussein Obama Il, sfof: BI2t3 $#[Ql Qutat 24,
19611 8% 42~ 0|Z2] XIQISE O|EHES Rl440y chEoIct 2008 0|= chEY M
2ofl glxg 2402 &0, 0|3 #E2 otZ2|7p 0|Fele2 tSH| GusIen, 2012
1 0|5 S MA0i|M Zdofl H33) F 8ol Y7|E DI E|SHUCE

{2t Quo}
Barack Obama

Obama was born in Honolulu, Hawaii. He graduated from Columbia University in 1983 with a
ZL E4lo] ottixlet R oi=rel ofoiL| AtojoilA EHoIct E2tE 2, Zau|of cifstmet 5t
HIE 2A2S BAUSINUCH, RAZ M AH SlHE 2e|Re ol XX HEFeR g8t
SACE st 2¢) & 2AZ0| Y3t57| Hoj| AZE0lA XIGAtS] X7t BESICE D=
Z2AZ 3¢ 2 API12 S0Pt B HSAIZ LU0 Al7LD Cigtn 2AZ0)M 19924
HE 2004E7HX] #HES T12HCE

Bachelor of Arts degree in political science and later worked as a community organizer in
Chicago. In 1988, Obama enrolled in Harvard Law School, where he was the first black
president of the Harvard Law Review. He became a civil rights attorney and an academic,
teaching constitutional law at the University of Chicago Law School from 1992 to 2004. He
also went into elective politics; Obama represented the 13th district in the lllinois Senate
from 1997 until 2004, when he successfully ran for the U.S. Senate. In the 2008 presidential
election, after a close primary campaign against Hillary Clinton, he was nominated by the
Democratic Party for president. Obama and his running mate, Joe Biden, defeated

Official portrait, 2012
44th President of the United States

Republican nominees John McCain and Sarah Palin, In office

Lorm(0)=Egpngpr 4= logP(zi|7<;;0.D)b  Whereie Dy
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Bllossom - Language Alignment
e el
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» Bilingual Code-switching Pre- training

Barack Hussein Obama I12! (born August 4, 1961) is an American
politician who served as the 44th president of the United States from
2009 to 2017.

Barack 2 M| 2! Obama I (born August 4, 1961) is an American
X[l who served as the 44th O|=2| C{ & & from 2009 to 2017.

Lorm (0)=Ezngpr {_Z lOgP(%|$<i§9,D)} Wherei € Dy

Bllossom - Language Alignment
7
XA 32
* Further Pre-training (Post-training, Continuous-Training)

- £ ZHQl XA ZoE 2ot 7t MESE (58, 2= S)

AHE¢t Bilingual Pretraining Data

Language Source Size(GB) Content

Korean Public 22.41 news, web

WIKI-ko 0.76 wikipedia
English WIKI-en 9.92 wikipedia
Total 33.09

Table 3: The composition of the pretraining data.
The Public data is in (www.aihub.or.kr)

LCLM( ) E:L‘N@PT _Z logP(T’L|CC<'L7 Q,D)

Loss Function

teddysum
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Bllossom - Language Alignment
ArE2d 2t

* Fine-tuning with Domain-specific Instruction Data
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4= m . . teddysum
Bllossom ‘85 B! (in this paper
OO O
.« .
* Pre-training > Better Model Performance
W Bllossom Wins ~ mm Tie Bllossom Loses
0% 20% 40% 60% 80% 100%
Bllossom Ko-Platypus2
B Bllossom Wins [ Tie Bllossom Loses
0% 20% 40% 60% 80% 100% Bllossom Komt
Bllossom 59% 25% KoAlpaca
Bllossom Kullm
Bllossom 57% 17%  (Llama2-70b Bllossom Llama2-70b
100% 80% 60% 40% 20% 0%
Bllossom KoAlpaca
Figure 2: Preference evaluation results by human Bilossom Gpa

100% 80% 60% 40% 20% 0

Figure 3: Preference evaluation results by GPT4
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Bllossom-V: 210{-A|Z} & (Language-Vision Alignment) Epvarddyscin

* NAACL 2024 Findings

X-LLaVA: Optimizing Bilingual Large Vision-Language Alignment

Dongjae Shin®*, Hyeonseok Lim*, Inho Won', Changsu Choi, Minjun Kim,
Seungwoo Song, Hangyeol Yoo, Sangmin Kim, Kyungtae Lim'
Seoul National University of Science and Technology
iTeddysum
{dy1lanl998, gustjrantk,wihl226, choics2623, mjkmain}@seoultech.ac.kr
{sswo00,21102372, sangmin6600, ktlim}@seocultech.ac.kr
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CH20{ AjZt SIAEZM EU(MVIT) O
Language Model F(*) I
g : LLaMA2
’ concatenation
i % Embed tokens
{ Projection P(*) HWordEmbedding layerG(')] ‘ LLaMADVocsb | KaBERT Vs
T Z, T (b) Vocab expansion
Tokenized question g 1t

Visual Encoder H(-) : H

— English pretraining data (W)
Input iInage v Korean pretraining data (W)

(a) Architecture of LLaVAL3 (c) Multilingual pretraining
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bLang - Seamless Model Management Platform

LLM 7Ht
A @23 (ELO
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* Longer training time
— Models with vast oceans of parameters to tune take a long time to train, which can be impractical
* Longer inference time

- Models with large architectures and complex operations may take a long time to inference over
many inputs

* Larger memory usage

~ Computational resources are limited, and a network that reXiires too much of it will either train too
slowly or cannot be stored at all
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OEDE 2(Prompt Tuning)
* Prompt Tuning = v1
Efficient Multitask Serving
Strong Task Performance A
/J‘\._ !
Model Tuning Prompt Tuning Prompt Design
(a.k.a. “Fine-Tuning") (Ours) (e.g. GPT-3)
Pre-trained Model Pre-trained Model Pre-trained Model
& Tunable & # Frozen # # Frozen %
ED:&D:D Mafs] [TTTTT] EREE CTTITT1]
L { J % J \ J ;g_v_i_r LY : J
Input Text Tunable Soft  Input Text Engineered  Input Text
Prompt Prompt
45
i x[4]
) teddysum
EL . te y
OEDE EY(Prompt Tuning)
* Prompt Tuning-v2
,"“““"'P““““““T “““““““ >, Optimization T TR = e e Optimization
. rompt Encoder (Optional) Ja-——— -, . Reparameterization (Optional) e
___________________________________ : e R o b S St
[C%S] Amazing movie ! l l [MASK] v v [ CL*S] Amazing movie l !
e([CLS]) e(Amazing) e(moive) e(!) hg --- h; e(MASK]) | : e | e([CLS]) e(Amazing) e(moive) e(!) i
¥ v v v ¥ v 4 [ 'y vy ¥ ¥ v \
| © Layer] Prompts et — i |
i Layer2 Prompts i : i i
) | LayerI\f .P.rompts ‘\: ___________ | | i
|
i
|

(a) Lester et al. & P-tuning (Frozen, 10-billion-scale, simple tasks)

(b) P-tuning v2 (Frozen, most scales, most tasks)
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- PEFT

Parameter-Efficient Transfer Learning for NLP

3,500 cited

Neil Houlsby ' Andrei Giurgiu'" Stanistaw Jastrzebski>“ Bruna Morrone' Quentin de Laroussilhe '
Andrea Gesmundo' Mona Attariyan' Sylvain Gelly '

{
| Transformer
! Layer
2x Feed-forward
layer

/" Adapter
[ Layer

Feedforward
up-project
Nonlinearity

N S —
—-104

—20- +—e Adapters (ours)
=—a Fine-tune top layers

Accuracy delta (%)

Feed-forward layer

Multi-headed
attention

Feedforward
down-project

10° 10° 107 108 10°
Num trainable parameters / task
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* LoRA

LORA: LOW-RANK ADAPTATION OF LARGE LAN-
GUAGE MODELS

Edward Hu* Yelong Shen* Phillip Wallis Zeyuan Allen-Zhu -
Yuanzhi Li Shean Wang Lu Wang Weizhu Chen Pretrained

Weights

Microsoft Corporation

{edwardhu, yeshe, phwallis, zeyuana,
yuanzhil, swang, luw, wzchen}@microsoft.com
yuanzhil@andrew.cmu.edu

(Version 2)

Low-Rank Adaptation, or LoRA, which freezes the
pretrained model weights and inEcts trainable rank
decomposition matrices into each layer of the
Transformer architecture, greatly reducing the

number of trainable parameters for downstream
tasks

Figure 1: Our reparametriza-
tion. We only train A and B.
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» And many approaches

@ teddysum

[ & |
TeJeTole 7
PLM module | PLM module /\l_e"%‘\ PLM module RE’LU
f e (I “t]uwu
OO0 0l FOOOOl — [xOC OO
(a) Adapter (b) Prefix Tuning {c) LoRA (d) Parallel Adapter (e) Scaled PA
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bLang - Seamless Model Management Platform

A&E Update

Privale Adapter Repositary

DBk
QIE{m|O| A
28 sst ek i[ """""" b """""""""""""""" 1| Fmaxz
A @ Lang ﬁi
) [
Foundation N : Z
291 212) —
2IE|H|o|~ OEEM:

LLM Serving

YHPIE x|

Purpose-huilt LLMs @ @
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Use Case
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import blang

model_name = 'MLP-KTLim/1llama

model = blang. (ba

(blang.

data_paragraph = blal
train_data_paragraph = blang.

data_page = blang.
train_data_page = blang.

train_data = blang.m (train_data_paragraph,

model. yter(train_data, save_path='./model

Easy Code

Use Case

23 St AEta

==

X EH

e ©O L

@

blang.getShodel
22 load

blang.read=ata
HO[E A7 |

blang.dataS»3rompt

— 2 OIO|E prompt HEH= Het

blang.MergeSata

— SILIQ Ho|EZ EyY

od

model.trainSdapter

1o
>

teddysum

9.3. Start of Exercise (STARTEX) Documents
9-3, @G 7MA(STARTEX) #EEA

a General. Most exercise scenarios establish several starting condifions, which enhance the
training opportunities during exercise play. Since these conditions (e g. - enemy and friendly
situations, unit locations, strengths, Forward Edge of the Battle Area (FEBA) location, sic.) often
vary from the current situation and are not uniformly known to all exercise participants, a STARTEX
document is required to ensure all exercise participants possess the same information

o AR GRES) AETHES A4 TR RaE AP IR AL ALY
olE g AgAA S 2 obT 3%, $HNA, AFH, FEBAA A §)o] A 442
7] Ao, AG7RN G
71 9= 23R Aol

train_data_page|

)

Combined Forces Command
Regulation 350-1

Combined Forces Command
Unit #15255
APO AP 96205-5255

ol AU AR
5-of #16266
T 96206-6286

United States Forces Korea

o) A%E AR 74 380-1

United States Forces Korea

Unit #15237 Regulation 350-1
APO AP 962055237

FealT F9uT 73 360-1
2o #16237

T 962066237
15 March 2012

Training and Exercises
i
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nlanq

el configuration[
g.model_configul on[
blang.model configuration[
blang.model_configuration
blang.model configuratio

blang.medel_configura

model_name MLP-KTL

model = blang

t(blang.

._paragraph blang.
train_data_paragraph =

data_page = blang

train_data page = blan t(data_page,

train_data = blang. a(train_data paragraph, train_ data pags

model .
model .

)

(train_data,
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[ — Ry [

An F-16C assigned to the 8th Fighter Wing at Kunsan AB, ROK, crashed May 6, 2023, at 9:27 a.m. local Korea Standard Time, due to a
partial electrical power loss and weather conditions. While in the clouds, approximately 11 seconds after takeoff, a partial electrical power

loss resulted in an inaccurate horizon, or attitude, information being indicated by the flying instruments with no failure indications. The
pilot was unable to determine where the horizon was located.

Alxﬂ En:—ilo‘ =1 j_|-

20234 52 6 @ 9A| 272 7|E ot HEA, THo| F-16C7+ 28 7| HF &43 M ZHOo= FJELICE O]
HI®Z|7F LE 0lM oF 11£ 20l 0|F 2=, Ui T HMOILE Xt HEE EAISH] §UUAELICH EEA=
X|BMo| ofC| A=A FHets| 7t = GAELIC

T HAAMHE

(O 22| OtX|3t £E0M "accurate horizon"0| "X HM"O 2 HAZ|QLL|CE 0] 22 BEIWMB| EIWM BRE Q0jst=x|, £e Bt NEME
onjst=X|of et Mol ojn| 7t Hatd 4 AFLICH

[Eh i Ee =T M-
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RAG for Code Assistant

Data P
RAG Pipell
lpipenne PN
[ 1T 1

@ git Source Code & 24

Soiirca Codé e Semantic Search ________
Parse Source =
||-= Code —— Chunking BAAI/bge-m3 VectorDB
- Code
= 3 Chunks Source bl
= @ || o || S m . g 7|eio] AJAEH0]| LSt E3} = Tt
“ Map Programming [ —| e e =
Source Code i Language Syntax Embeddi @ Milvus
TreeSitter P: mbedding 9 Milvus
vee Sitter Parser L vy . O|A0\7:|| 2
______ Keyword-based Search ____ . AlAE‘H I}'OH )«I
P ~ =A
/ (BM25) —o o [ne
- oken ; o JIO|EEIRI 2 X
Abstract Syntax Tree (AST) Nori Tokenizer Search Engine % ‘— "L e 1
Identifying Functions, Classes, °
Variables, Types, Other — —_—
Definitions in the Source codes
Indexing S OpenSearch
— Ia
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@ Pretraining ® Output
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Summary

Bllossom

http://chat.bllossom.ai/
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