DMg&

q&., DMIS e

@ ammeta Z AIGEN ipstage =

KOREA UNIVERSITY

¢J ChroKnowledge

Unveiling Chronological Knowledge of Language Models in Multiple Domains

Yein Park, Chanwoong Yoon, Jungwoo Park, Donghyeon Lee
Minbyul Jeong, Jaewoo Kang

-3 ICLR 2025




b Data Mining &
&‘o D M I Information Systems
%% Laboratory

Why Do We Need Chronological Knowledge(a.k.a. ChroKnowledge)?
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Q. In XXXX, Lionel Messi was a member of sports team

A. Barcelona CT A. Barcelona
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ChroKnowBench: Dataset Generation
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Time Domain # of Temporal # of
Dependency (Time Frame) Relations Structured  Format State Examples Source
general dynamic (2.6) 8,330 i
(2010 - 2023) 8 f (s, 7, 0,2) static g302  'ikidata
. ) biomedical dynamic (2.3) 7,345
Time Variant 9655 _2024) 14 v (5,7, 0,7) static 7345 ~ UMLS
legal x dynamic (1.1) 3,142
(2010 - 2023) 6 X QA static 3,142 CFR
Time Invariant  COTAmonsense 8 v (s, r,0) invariant 24,788 CSKG
1me thvarlan math 12 v (s, 7, 0) invariant 2,585  Math-KG
General Domain Biomedical Domain Legal Domain
(p=2.58, 0=1.72, skew=1.87) (p=2.34, 0=0.98, skew=0.18) (p=1.09, 0=0.45, skew=9.47)
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Category Description

All objects generated with greedy decoding are entirely

O Correct included within the answer set.

At least one generated object from greedy decoding or

Partial Correct ..
temperature sampling is in the answer set.

None of the generated objects, either from greedy decoding

X' Incorrect or temperature sampling, are included in the answer set.
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b~ General Biomedical Legal

=

Dynamic Dynamic

Dynamic

GPT-40 mini . ; 48.1 47.7 10.9 13.7 15.9 16.0 16.5 16.4
Geminl-1,5-Flash , 29.4 30.1 11.3 12.2 12.9 13.6 134 134
Uama-3.1-70B-dnstruct 5.2 53.1 50.1 19.7 236 26.4 26.7 287 27.7
-3 Uama-3.1-88-Instruct . 375 6.6 8.2 10.2 9.0 9.5 9.6
;’ Mistral-78-Instruct-v0.3 i . 36.8 7.2 8.3 10.5 9.5 9.2 9.3
Phi-3,5-mygM igstruct 5.2 6.2 6.9 6.3 6.3 6.1
somn.xo.ra-mgm.o ! ‘ \ ] 9.2 12.0 15.2 15.5 15.5 14.9
qefasw » N . . 3 . 395 131 166 19-!. O‘Agrer 200 205
'G 2019 2023 2020 2021 2022 2023 2024 2010 2013 20 9 2022 2023
: Static
Cm)mim
Geﬂ'm-rluh
Uama-3.1-70B-Instruct
% Lama-3.1-88-Instruct
E Mistral-78-Instruct-v0,3 34.4 35.4 33.7 30.2 316
Phi-3.5-mini-instruct 40.7 41.3 39.1 37.0 37.2
SOLAR-10,78-Instruct-v1.0 33.3 333 31.6 29.0 28.9
gemma-2-9b-it 41.1 40.8 39.4 36.3 36.2
2020 2021 2022 2023 2024 2010 2013 2016 2019 2022 2023
%))
4 T e T
2 " . Percentagz of Correct " = y Percentag:or Caorrect . . = Percentagzz2 of Correct 2 ™
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Partial Known Set Initial Prompt @ChroKnowBench
f . ™ [ S R R B S S s S £ F S e e 5
Timeline | Q. InT,, Nana Akwasi Asare, member of sports team, [Object] |
T..3 1. Previous Span —Il_ Candidate A. None : S,R,0,T
| R Tl1y\---———"—"—"—"—"—"—"—"——— ===
o i O on2 | Step 1: Generate First Candidate
I |
I \ Q. In T,—1, Nana Akwasi Asare, member of sports team, [Object]
. ! On—1 A. FC Utrecht
n-1 | I
e e = ‘\ Q. In 7%, Nana Akwasi Asare, member of sports team, [Object] |
E’;IO— Target X Candidate A. None — { generate C1 ) 1—
. : T T _: Step 2: Verify & Refine Candidate X
0
o¥IE | Bl Q. In T2, Nana Akwasi Asare, member of sports team, [Object]
: : A. FC Utrecht
T
R : : Q. In T»—1, Nana Akwasi Asare, member of sports team, [Object]
2. Next Span A. FC UtreCht
T
L 3 ) Q. In 7., Nana Akwasi Asare, member of sports team, [Object]
__» Using Correct Answer Candidate A. C'1 — { verify & refine to CQ } 1—
for few shot
: LLM Generates Step k to n: Iterate Over All Spans 1 9
the Output
e Outpu L e — Cn 4_

B Match Answer
with Benchmark



ChroKnowPrompt: Results
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Find Out More In Our Homepage and Paper!

Homepage Paper Link
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