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ABSTRACT

Criminal investigation is a field that requires a high level of expertise and a thorough
understanding of various legal frameworks. Thus, there is a growing need for an artificial
intelligence (Al) agent service that can effectively provide knowledge-based Q&A support
within investigative contexts. This study proposes a reference architecture and benchmark for
evaluating the performance of an Al chatbot system utilizing Large Language Models (LLM)
and Retrieval-Augmented Generation (RAG). Through this, we offer practical guidelines for
developing LLM-based Al systems specifically tailored to investigative work. Additionally, by
applying and testing recent models such as GPT-40 and EXAONE 3.0, we demonstrate the
feasibility of developing practical, field-ready Al systems for this domain.
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2.2. Retrieval-Augmented Generation (RAG)
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<Table 2> The scoring table based on investigative support QA benchmark

"ot e Human Evaluation
Perfect AFEAI| HEO| SHIEA CHE 1
Acceptable 20| 78¢ HHE MU Aot @F I S 0.5
Missing DEASLICE SOl AAH @7 0
Incorrect HMESHA| Qf2 B K= 2 Sle EE Ms -1

34. A Zu}

2 AFoM = AQtsh= tiety ool E A|AR FAEARE FASHL, ZJost SARKY
QA HiIX]ol= glo]E{AlS 7]¥to 2 GPT-409t GPT-miniS HIAESIR Y, F7t2 37) h2

sLLMQI EXAONE 3.0 7.2B [15] =&& A-85to] H75t9ct GPT-4o0= A AME7HsSH
LLM 2El= SOTA &%0] gdlg myjety Qo) AP] H|£o| "|# ©-Ao] 9111, GPT-mini
352 ta Hel, 7H4o] GPT-4o tie] Uh¢- A= sithe 27do] It EXAONE 3.0 9
3% 571 2 78T sLLM 238 & A 2|1 5 d5-2 Hole ta 224, 2 A9
A& nel2 MAsi9ct. Table 30141 35 WAIOISE 7|Wko 2, £ Aol Aletshe 2t
£ 750] 77 Au2o] tieh 457t A0H2 Ut 9ok Accuracy's £3 oS sk
IncorrectE A|R]5t Perfect, Acceptable, Missing 9] ZA1to]| tlist A& d|o]E] thy] vl &2
A0]519itt. GPT-407F 0.952 7 =9F11, EXAONE o] 0.922 1t}2 GPT-mini 71 0.82
2 7P Uk} GPT-407} Accuracy’t =9FH 0]-8-+= Missing?] B]&-0] =0}A] Incorrect
9] v]g-o] A Ut7] fjFoleta B 4~ 9t GPT-mini® 7%, Incorrect 7} 18%S 7S5}
Al ElHA] Accuracy+= 0.820]0 Scorex= 0.560 2 UERSITH E0]sF AL Missing©] 1% 4~
Zolah ZelH], RAGO] FAFEA} 5] kolA] H|ZA] Alo] KAslx] 942 79 Incorrect
wREE 20 §¥2 T o] =3t sig dAo] AFA R &k (Hallucmatlon)ﬂi =
4 9ltt, EXAONEQ] 3% Accuracy’l 0.92 9311 Scorer 0.77 £&0=2 LHERSTT
Incorrect’t GPT-40 H = =9FK]0t, GPT-mini ¥ H= A8t 0 2 UM} Acceptable
o] 749 t}e R} 2 xjo|7} Q=T Perfect7} hE BRS0 ulsl @512 o %A Ut
ot 5935 RAGO] H&E|Qer], the R Sat 8] wst-& o] Missingo]l B]5] Perfect7} =
12 RAGS Ajat Aol e Bao) AR 2202 Perfect of st e 80t
L 4]go] =ofti= AL ofx|5io)

l‘lo
W

rl

Cjo|E{ =2 Al T / Journal of Data Forensics Research 57



AXIE 2l. 2024. AL X[AS U AHLHA0{RE S HMSZY 7|1t TSR QISX[S OOFHE A|A%

<Table 3> Performance comparison table by LLM model. Accuracy represents the ratio of
Perfect, Acceptable, and Missing relative to the entire dataset. Incorrect, Missing, Acceptable,
and Perfect are each displayed as count / ratio relative to the entire dataset.

Model Accuracy  Score (H.E) Incorrect Missing Acceptable Perfect
GPT-40 0.95 0.68 32 /5% 108 / 17% 57 / 9% 435 / 69%
GPT-mini 0.82 0.56 115/ 18% 7/ 1% 86/14% 435/ 67%
EXAONE 0.92 0.77 52 / 8% 8/ 1% 71/ 11% 501 / 79%
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<Figure 2> Benchmark performance comparison by model based on RAG success rate (total
RAG successes: 364, approximately 58%)

[ GPT-4o
B GPT-40 mini
EEm EXAONE 3.0

388 391 390 386 392

. 368
367 363 364 358

314

Score
~
&

e

t g

<Figure 3> Benchmark performance comparison by model according to relevant legislation
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