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processing systems, 30.
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gpt-4-  GPT-4 Turbo 128,000 Up to Apr

1106-p  New tokens 2023

review  The latest GPT-4 model with improved
instruction following, JSON mode,
reproducible outputs, parallel function
calling, and more. Returns a maximum of
4,096 output tokens. This preview model is
not yet suited for production traffic. Learn

more.
gpt-4-v  GPT-4 Turbo with vision 128,000 Up to Apr
ision-pr  New tokens 2023

eview Ability to understand images, in addition to
all other GPT-4 Turbo capabilties. Returns a
maximum of 4,096 output tokens. This is a
preview model version and not suited yet
for production traffic. Learn more.

gpt—4 Currently points to gpt—-4-0613. 8,192 tokens Up to Sep
See continuous model upgrades. 2021
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MODEL  DESCRIPTION CONTEXT TRAINING
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gpt-4- Currently points to gpt-4-32k-0613. See 32,768 tokens  Up to Sep

32k continuous model upgrades. 2021

gpt-4-  Snapshot of gpt-4 from June 13th 2023 8,192 tokens  Up to Sep

0613 with improved function calling support. 2021
gpt—4-  Snapshot of gpt-4-32k from June 13th 32,768 tokens  Up to Sep
32k-06 2023 with improved function calling 2021

13 support.

E7X: http://platform.openai.com/docs/models/gpt-4-and-gpt-4-turbo, Retrieved 23.11.12.
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Z£X: Liu, Jun & Zheng, Shuang & Xu, Guangxia & Lin, Mingwei. (2021).
Cross—domain sentiment aware word embeddings for review sentiment analysis.
International  Journal of Machine Learning and Cybernetics. 12.
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* Pseudo-code for Evaluation agent

load system_generated_responses —) R_S
load original_quetion_answering_dataset —) H
load original_questions(Q) from H
load human_responses(R_H) from H
Set LLM_Prompt="“Compare human_responses(H) and system_response(R_S)
for original_questions(Q): return True if two responses reached identical
conclusion, else return False®
for each dataset:
Execute LLM with LLM_Prompt
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O SPARC Turbo Model

SPARC Turbo 229] 3L B|AE A= AAH 102712] Lutk 2 J3]4l 719 102
A %, 56719 gHio] Ago g WY o HHEL 54.9% ¢F0 2 YEITH
SHH, ZF-o] HEt A28 &3 55719 A o] gl oAl F 3470l thal] Al
2do] SHIE GHS Ao, o] B FAHES 61.8% 2= H7HE U

T 4-19] ZEWEL 2022 == Eo|s|Al DIl0f LS ST MS(SPARC Turbo Model)

Zo ge Bay ES ANAR HE T AAH HEE

FEA EHH 47 22 47.0%
TEloH B 55 34 61.8%
24 102 56 54.9%
E5 on A

[0 SPARC Precision Model
SPARC Precision H29] A2 HAE AEZ AAE 102719 dut 2 o]5]4] 71¢
1027 5, 62719] HHo] AH o &2 WAE o HHE2 60.8% Tl A= 3

T, S5-elo] PEiRt 282 =& 55712 A9 wlo] tisiA= & 45701 Hish
A

glo] 2412 BHS AT, o] B9 HHES 81.8% TE2= AYT|

399 B Bay MES NAHFEWE AL YEE

Qe e 47 17 36.2%
BRI 55 45 81.8%
| 102 62 60.8%
BRI
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3) B A I3t oI HIG BA

FFAEE 52 R A EEA S S AT BES ARG HolHE 24
S ke thy 39} A HHA O & SPARC Turbo LH2] 73-9- 8 9] E-E A8
gok7] A3l &8 BACIA 4,858712] 22 AREOHH, B Ao Ak

Bt 639712 HERHT.

HFH, SPARC Precision I@9] 74-, gt 79| @ A3 ol £1] DAoA] Bt
12,525719] E2S AnlotH, & Aol 2,406712] EZo] AH|El= Zo=2
B 5 HEo] EF AH[EHE, LLMO| £ == Hlol8 o] &F E A4t ARH2 AET
ZfolE e Slct.

% L

¢

[E 4-21] Spark Precision 22| LLM EZ A22f(n=102)

o SPARC Turbo SPARC Precision

= DEOEEZ HHMMES ODEEEE3 SHMMES
mean 4858 639 12525 2406
std 1954 251 6193 1769
min 1962 0 2656 61
25% 3366 553 8484 1123
50% 4325 662 10596 1703
75% 6167 792 15779 3218
max 11699 1216 37506 8727
X ¢ Ay
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2) Zo| 20 SPARC Turbo 2

HI

ds &4

0 HuE
¥ G814 Alo]20] dhak SPARC Turbo 2] 4] YHEL 545%2, %
17170 Akl % 93709) Aol SH1E SIS AR A0 LieRdey

210] Bopiai AZTAR A, AGA| 70 AR thAlo] B3k AL, AAIE,
siolg P, Aok P 74 s Holol 70% o) AREe B
ol Ao Uehrt

[E 4-22] HAE|X SHHA AHO|A CHsH Bt Ms WIHSPARC Turbo Model)

Eft 20f HES SR HHE
[1. CHX|2t 2] 8 5 62.5%
[2. 2i5E 85 18 8 44.4%
(3. CHX|Q H2E] 8 5 62.5%
[4. Z1=517t, Ale] 20 10 50.0%
[5. 715517t FA] 5 3 60.0%
[6. &31xE 3 0 0.0%
[7. HASEAR H] 4 3 75.0%
(8. =] 4 2 50.0%
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Eft Z0F AE e = YEHE
[9. Z2E|] 3 0 0.0%
[10. B2E] 3 1 33.3%
[11. 51824l 2 1 50.0%
[12. H%, 0|, 35 5 4HF] 12 4 33.3%
[13. XIY-X|701 Zxl= 3] 2 2 100.0%
[14. Y=E 9I5H =0| Mgt 5] 16 6 37.5%
[15. Z2IHE] 6 5 83.3%
[16. YEIHAZE 2] 19 12 63.2%
[17. 452 Ui 2] 3 2 66.7%
[18. 7IEH] 11 4 37.4%
[19. It sl 15 13 86.7%
[20. FZ=QKH] 4 4 100.0%
[21. AZAH|] 5 3 60.0%
] 171 93 54.4%

3) Zlo| 20pH SPARC Precision B Bt M5 24

O NEE

HA A G-EalA] Alo]Ao] thal] SPARC Precision &S ARE-5Fo] HH-S AJAJSH
A3} F 17170 Aol tisf] 96712] ExE FH-E AJ/dote] HE = 56.1% 52
& UERT

=3, txo} 20] B, HhX|o] AP, AZVAR} WA, SEA, (AT
o A= Aol Bk AR, T} 1, FEIEA B Aol vt gl

70%E Jelske A 0= LERLT
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[E 4-23] HHIX SHsHA HO|AN| CHEH Tt M5 WIHSPARC Precision Model)
B 20p 24 g4 HYE
[1. ChX|et =2 8 7 87.5%
[2. 7158 8&] 18 8 44.4%
[3. CHX|2] Belste] 8 8 100.0%
[4. =517t A2l 20 9 45.0%
5. Z1=517t FA] 5 3 60.0%
(6. &3tHg] 3 1 33.3%
[7. ASEAR} ] 4 3 75.0%
[8. 8= 4 3 75.0%
[9. Z=E]] 3 1 33.3%
[10. 3&E] 3 2 66.7%
[11. 3I8RXH] 2 1 50.0%
[12. By, £0|, 55 5 4] 12 4 33.3%
[13. X% X|7101| ZXl= H<] 2 2 100.0%
[14. Y=E QI8 =0| Mgt 5] 16 6 37.5%
[15. Z2H=] 6 3 50.0%
[16. YIS E 2] 19 12 63.2%
7. 7EE oz 2] 3 2 66.7%
[18. 7[EH] 11 5 45.5%
[19. mih 5] 15 1 73.3%
[20. 7EQHH] 4 3 75.0%
[21. AZ4H] 5 2 40.0%
] 171 9 56.1%
EX : A7E &Y
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Turbo &3} Precision E&9] T 2
do] g EZo] 451 F 0 2 YET) E5

(0]
o=

I
I

wetZ

)

3}, 294 O & Precision &

hA1e} ==20] A, thA 9] ELt
B 857 3 AoJof| A= Precision LA Q] AEEC| A == Ao E
ERTh WA, wdsetl, RQH, S|, AYAlE &
518 Turbo K9] G AT} B &4 UEHT.

olH Ho

27T T

FollA= 2

[£ 4-24] WRIX HshA AR GIO|EI0] ChEt BN A5 H|@ BIHE(SPARC Turbo,

Precision), n=171

58 Tsumf(;cx) Prfgggr?(m B-A
R i+ e+ EEEPES mEEEERM OO )
[1. THX|2} £2] 8 5 62.5% 7 87.5% 2 25.0%p
(2. 7158 8] 18 8 44.4% 8 44.4% 0 0.0%p
(3. CHX|2| Hest] 8 5 62.5% 8 100.0% 3 37.5%p
[4. =517, Q] 20 10 50.0% 9 45.0% -1 -5.0%p
(5. ZZ3817t F4] 5 3 60.0% 3 60.0% 0 0.0%p
6. §5HxE] 3 0 0.0% 1 33.3% 1 33.3%p
(7. HEEAR} HE] 4 3 75.0% 3 75.0% 0 0.0%p
8. 8zt 4 2 50.0% 3 75.0% 1 25.0%p
[9. Z2E| 3 0 0.0% 1 33.3% 1 33.3%p
[10. 3XE] 3 1 33.3% 2 66.7% 1 33.4%p
[11. 5182 2 1 50.0% 1 50.0% 0 0.0%p
[12. BX, 0|, 54 S A 12 4 33.3% 4 33.3% 0 0.0%p
[13. X% X |70l 2R = E2 2 2 100.0% 2 100.0% 0 0.0%p
[14. YXEE 26t =O0| X5t 5] 16 6 37.5% 6 37.5% 0 0.0%p
[15. Z2IHE] 6 5 83.3% 3 50.0% -2 -33.3%p
[16. LIAZS 2] 19 12 632% 12 63.2% 0 0.0%p
17. A58 a2 3 2 66.7% 2 66.7% 0.0%p
[18. 7|EH 11 4 37.4% 5 45.5% 8.1%p
[19. Tt &S} 15 13 86.7% 11 73.3% -2 -13.4%p
[20. Z=OLH) 4 4 100.0% 3 75.0% -1 -25.0%p
[21. AZAH]] 5 3 60.0% 2 40.0% -1 -20.0%p
2] 171 93 544% 96 56.1% 3 1.7%p
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SUMMARY

Study on the Efficient Response to
Architectural Civil Complaints
Using Large Language Models (LLM)

The construction, maintenance, and management of buildings are regulated
by many laws, including the 'Building Act'. In the process of architectural
approval, there are 199 laws to be checked, and including subordinate laws
and ordinances, it can be quite difficult to confirm and interpret the

regulations applicable to specific situations.

For the general public to request an interpretation of these laws, it is
mandatory to go through a question-and-answer process with the relevant
department in charge of the law. The Ministry of Land, Infrastructure and
Transport, which handles questions about the Building Act and related laws,
receives over 10,000 inquiries per year, resulting in considerable

administrative effort.

Meanwhile, the accessibility to large language model technology has greatly
improved recently, making it possible for Al to provide appropriate
information by referencing various data in response to questions about
specific situations. Therefore, this study aims to examine technical and
institutional issues for the interpretation of building laws and efficient
response to queries using large language models, and to derive corresponding
solutions. This includes designing and testing a prototype system, literature

review, and expert consultation.
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Large language models like GPT have nearly human-level text interpretation
abilities, but for sophisticated tasks like legal review, a preprocessing system
that includes prepared reference information extracted from a
well-constructed vector database and a semantic processing system that

defines the appropriate format for queries is necessary.

In this study, a prototype of the SPARC (Semantic Processing for Architecture
Regulation Compliance) model, a kind of Retrieval Augmented Generation
framework, was developed and built. It was tested using actual inquiry data
received by the Ministry of Land, Infrastructure and Transport and legal

interpretation cases from the Legislation and Legal Affairs Agency.

The analysis showed that the prototype system's answers achieved over 80%
accuracy (in the case of the Precision Model) for general inquiry complaints
where officials had reached a clear conclusion, and between 70% to 100%
accuracy for more complex legal interpretation cases from the Legislation

and Legal Affairs Agency, depending on the field.

Although this project is not a full-scale system development study, but rather
a research to verify the technical and policy feasibility of system
development, it has successfully developed a high-level prototype system. It
holds significant importance as the first study to apply Al technology
extensively in the field of regulatory administration. If the Al-supported
architectural law interpretation system is officially promoted at the
government level in the future, efficient policy projects can be expected
based on the results of this study. Continued research and discussion on
subsequent research tasks identified during this study can lead to advanced

academic and policy outcomes.

Keywords :

Artificial Intelligence, Large Language Model, Building Law, Question and
Answer, Legal Interpretation System, Vector Database
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