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involves helping friends and avoiding harm. obligation S = {False,  if$, = False A 5 = True
Repaying a problematic debt may result in harm. FOL: vx (Debt(x) — Obligation(x)) Uncertain, if ), ~S; = Uncertain
D Question () (True/False/Uncertain) " _ Abstract philosophy : Classical Philosophy Books
Is the statement 'Repaying one's debts is just’ ) E Quick Reflection
always correct? £ CFG Validator i
&8 0 If 51 = True/False A -51 = Uncertain |

M(l) Semantic Structuring Module " ‘ 52 :
\___¥ Reasoning

@ Typel: S1 correct — 51 | True | False | Uncertain
Type2: 51 incorrect — S1 Uncertain;

1 If SI = Uncertain A -S1 = True/False |

2 =True — 1 Fal 2)-52
B Srlu; - 31 Faise else (2) FOLIO 204 6.62 0.569 3354 0.805 0.30
F

ProofWriter 600 1.25 0.193 11.31 0513 0.00

. D = ProverQA 500 844 0616 3484 0774 0.3
J 1 If 51 =False A ~51 =False then (2) 52 S99 2.0_0 23.0%
Final answer: {True/false/Uncertain} ! alse alse then (2) RepublicQA 600 i1.94 0,685 781 0523 o0

i | Because 52 = ~51
CF6  (m) 7ER Semantic . R | +41.5%  +112% +1147% +9.0% +133.3%
validator 4 ¥ B Validator -51  False -* True L If 52 = True — 51 False else. s’

? Solver
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Table 3: Performance comparison across RepublicQA and other logical reasoning benchmarks. Best results are in | Table 4: Ablation results under different configurations.
bold, second-best are underlined. I Setting ProofW. FOLIO ProverQA RepublicQA*  Avg Hopt | _FOLIO | ProofWriter | ProverQA | RepublicQA
- | wioSquare  65.17 7206 56.60 76.50 67.58 | Aced FK | Ace FK | Aced FK | Aced FKT
Type  Method RepublcQA ‘ Otter Benchmarks wio Plan 6217 6961 7500 72.00 69.70 4 | 05161 645 | 06029 1.65 | 0.5636 8.27 | 04286 12.99
Quen2St  GPT4ot  Avgt | Pomtof  ProofWriter?  FOLIOT  ProverQAT  Avg? | wloReflect  67.50  76.12 63.40 78.50 71.38 5 | 04474 772 04634 160 | 04231 840 | 03125 14.68
Ours 7195 79.90 68.60 82.50 75.74 6 | 03750 7.35 04000 138 | 02500 740 | 0.0000 17.70
R N @830 7400 7125 8200 9.17 6029 3960 6027 |
CoT 700 7500 7350 9240 617 6842 720 6750 |
o 087,30
w ® 5700 7100 6400 8020 833 7157 5180 6548 I . o . .
ToT 5600 030 @ 8250 6440 754 5340 6821 | Y oo Finding 2: Semiotic Square is crucial
LogelM 7000 7330 775 9189 638 719 640 51 _ calshl® T 3 i
SR SymbCoT 7600 8050 7825 9520 6467 7059 5720 719 : € in LogicAgent
ARssg ATOUE 7450 850 7830 9480 623 68.68 5620 7073 £
SR LogicAgent 82500650 87000450 84750602 | 97800200 L9520 NI 6RE062)  T9560105) | &,
a4
T . . I " Finding 3: Semantic difficulty
Finding 1: Semantic Structuring improves 4@‘, | amplifies logical difficulty
both RepublicQA and standard logical benchmarks S

[ Homepage

SE ‘ * Open to collaboration and communication— feel free to contact me! ‘

E ikostar@hust.edu.cn @ https:/ /bladey1.github.io/ e Wuhan, China




