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Abstract: The goal of the Multiple-Choice Reading Comprehension (MCRC) task is to require a model to select the
correct answer from a set of candidate options based on the given paragraph and question. Related work shows that
although large language models (LLM) have achieved state-of-the-art performance on this task, the failure to
activate option-related thought prevents them from correctly perceiving the deep connections between the passage,
question, and options. To this end, we propose a LLM enhancement framework for MCRC based on Question-
Solving Thought (QST). Specifically, two types of mechanism are considered in our work: step-by-step and option-
by-option. Two methods are further proposed to better utilize these QSTs: Self Activate (SA) and Distill from
Teacher (DT), which further boost the question-solving of the model. Experimental results demonstrate that our
proposed approaches increase average accuracy and average accuracy-hard by 22.61% and 28.95% respectively,
compared to existing baselines across six multiple-choice reading comprehension datasets.
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For the given passage and question, use
the provided options to determine the best
Zero-shot answer. You should first think step by
step/option-by-option and reach the best

answer based on your thought.
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For the given passage and question, you
should think according to the thought
provided in the previous examples and
One-shot reach the best answer based on your
thoughts.
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For the given paragraph and question,
use the options presented to determine
Step-by-step the best response. You should think
step by step first and conclude a best

answer based on your thought.
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For the given paragraph and question,
use the options presented to determine
Option-by-option | the best response. You should think
option-by-option first and conclude a
best answer based on your thought.
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1l LogiQA-2.0 Hdli e 43 5 4 FH o 32 1.80 0 #l
4.14 % o 7R SORE IPOE E TIE AL 9 QST 1y 4 7R 4]
i TR I AR D A AT ELE R A o TR
D5 TR Z Y1 2, AN RE WE B Hb 2 AT 3% T 4 B I AE
DT #B43 [8] 42 50 Uk T 4 W, X T Llama-2-13B
vicuna-13B-v1.1, 76 f A H e W IFA5 A9 QST f5. £
A H Y A 10 A U R R N UME B OR A A B L T
Y053 A WL 3.3.1 A 3.3.2 15,

6 FTEXRHER

() BHELER BT %)
QST type Average RACE-M | RACE-H | CosmosQA | ReClor LogiQA | LogiQA-2.0
Acc Acc Acc Acc Acc Acc Acc
Baseline(0-shot)
Llama-2-13B — 43.86 58.84 53.20 52.62 36.00 29.49 33.01
vicuna-13B-v1.1 — 47.13 65.87 58.29 56.48 39.00 28.87 34.28
ChatGPT — 61.42 83.98 77.70 70.95 56.00 34.56 45.35
B IS (SA)
s 42.60 55.22 54.17 47.40 40.00 26.88 31.93
(0-shot) | (—1.26) | (—3.62) | (+0.97) | (—5.22) | (+4.000 | (—2.61) (—1.08)
e 2 431t 43.28 57.45 58.57 48.74 36.00 28.57 30.40
Llama-2-13B
(1-shot) | (—0.56) | (—1.39) | (+5.37) | (—3.88) — (—0.92) (—2.6D
TR I A 42.93 60.30 52.97 45.49 35.40 29.33 34,09
(1-shot). | (—0.93) | (+1.46) | (—0.23) | (—7.13) | (—0.60) | (—0.16) (+1.08)
s 40.50 53.76 50.60 48.07 31.20 28.26 31.10
(0-shot) | (—6.63) | (—12.11) | (—=7.69) | (+8.41) | (—=7.80) | (—0.6D (—3.18)
e 2L 4 BT 47.77 63.99 59.91 57.92 40.80 28.57 35.43
vicuna-13B-v1.1
(1-shot) | (40.64) | (—1.88) | (+1.62) | (+1.44) | (+1.80) | (—0.30) (+1.15
eI BF AL 45.63 63.44 54.68 50.85 39.60 29.18 36.00
(1-shot). | (—1.50) | (—2.43) | (—3.61) | (—5.63) | (+0.60) | (40.3D (+1.72)
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QST Average RACE-M RACE-H | CosmosQA ReClor LogiQA LogiQA-2.0
ype Acc Acc Acc Acc Acc Acc Acc
e 45 5y 61.18 82.59 78.55 64.85 57.80 33.79 49.49
(0-shot) (—0.24) | (—1.39) | (+0.85) | (—6.10) | (+1.80) (—0.77) (+4.10
e 2L b 55.23 82.10 77.13 73.90 55.20 37.32 49.04
ChatGPT
(1-shot) (+1.0D) | (—1.88) | (—0.57) | (+2.95) | (—0.80) (+2.76) (+3.69
T T A 56.12 78.34 73.95 59.12 47.40 35.02 42.87
(1-shot) (—5.30) | (—5.64) | (—3.75) | (—11.83) | (—8.60) (+0.46) (—2.48)
HOMZEE (DT
e 2L b 66.47 74.67 77.50 77.58 66.60 46.69 55.78
(4+22.61) | (+15.83) | (+24.30) | (+24.96) | (+30.00) | (+17.20) | (+25.77)
Llama-2-13B
T T A 60.14 75.27 68.83 67.77 56.40 42.08 50.50
(+16.28) | (+14.43) | (+15.63) | (+15.15) | (+20.40) | (+12.59) | (+17.49)
2Lt 64.66 79.80 75.78 73.06 61.00 44.54 53.75
(+17.53) | (+13.93) | (+17.49) | (+16.58) | (+22.00) | (+15.67) | (+19.47)
vicuna-13B-v1.1
eI PR 56.97 71.86 67.09 61.90 53.20 40.86 46.88
(+9.80) | (+5.99 | (+8.80) | (+5.42) | (+14.20) | (+11.99) | (+12.60)
(b) EREMELER BT, %)
QST Average RACE-M RACE-H | CosmosQA ReClor LogiQA LogiQA-2.0
. ype Acc-H Acc-H Acc-H Acc-H Acc-H Acc-H Acc-H
Baseline(0-shot)
Llama-2-13B — 22.67 29.38 12.57 43.31 19.60 13.51 17.62
vicuna-13B-v1.1 — 5.09 5.84 2.74 12.12 2.80 3.22 3.81
ChatGPT — 35.60 58.98 45.48 48.17 27.20 14.74 19.02
H KBS (SA)
i 45 4y B 12.22 9.54 5.46 26.46 12.80 8.44 10.62
(0-shot) | (—10.45) | (—19.84) | (—7.11) | (—16.85) | (—6.80) (—5.07) (—7.00)
2L b 0.42 0.13 0.17 0.63 0.60 0.46 0.50
Llama-2-13B
(1-shot) | (—22.25) | (—29.25) | (—12.40) | (—42.68) | (—19.00) | (—13.05) | (—17.12)
T A4 23.90 32.59 30.16 29.31 19.80 17.51 14.05
(1-shot) (+1.23) | (+3.21) | (+17.59) | (—14.00) | (+0.20) (+4.00) (—3.57)
2L b 8.62 9.54 6.31 16.64 6.80 5.52 6.93
(0-shot) (+3.53) | (+3.700 | (+3.57) | (+4.52) | (+4.00) (+2.30) (+3.12)
e s A b 6.31 4.94 5.66 11.25 6.20 4.14 5.72
vicuna-13B-v1.1
(1-shot) (+1.22) | (—0.90) | (+2.92) | (—0.87) | (+3.40) (+0.92) (+1.9D
T IR Ak 12.92 15.38 3.45 23.88 14.40 9.52 10.87
(1-shot). | (+7.83) | (4+9.54) | (4+0.71) | (+11.76) | (+11.60) | (+6.30) (+7.06)
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QST Average RACE-M RACE-H | CosmosQA ReClor LogiQA LogiQA-2.0
ype Acc-H Acc-H Acc-H Acc-H Acc-H Acc-H Acc-H
e 45 5y 55.78 59.19 48.94 96.44 90.80 18.27 21.05
(0-shot) | (+20.18) | (+0.21) | (+3.46) | (+48.27) | (+63.60) | (+3.53) (+2.03)
e 2L b 42.55 55.29 48.86 56.71 38.20 22.42 33.84
ChatGPT
(1-shot) (+6.95) | (—3.69) | (+3.38) | (+8.54) | (+11.00) | (+7.68) | (+14.82)
T T A 54.46 56.68 45.85 95.27 89.60 18.74 20.61
(1-shot) | (+18.86) | (—2.30) | (+0.37) | (+47.10) | (+62.40) | (+4.00) (+1.59
HOMZEE (DT
e 2L b 25.76 20.33 25.47 35.41 7 27.20 23.35 22.77
(+3.09) | (—9.05) | (+12.90) | (—7.90) | (+7.60) (+9.80) (+5.15)
Llama-2-13B
T T A 39.91 59.89 51.69 32.33 40.40 22.89 32.25
(4+17.2D) | (+30.51) | (+39.32) | (—10.98) | (+20.80) | (+9.38) | (+14.63)
¥4 4y B 14.00 14.13 12.24 23.28 12.60 10.60 11.13
(+8.9) | (+8.29 (+9.5) (+11.16) | (+9.80) (+7.38) (+7.32)
vicuna-13B-v1.1
eI PR 34.04 49.72 42.62 42.11 25.40 21.04 23.35
(+28.95) | (+43.88) | (+39.88) | (+29.99) | (+22.60) | (+17.82) | (+19.74)
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W07, #L Hr QST 1 T Llama-2-13B #:fig
(0 4 35 T B FEAS R R0CHE 4 D R T B 12.40 %0 3
42.68 % , {H 3% W ¥ 4 QST # By Llama-2-13B 7£
RACE-M il LogiQA ¥4 £ vh P Re A i 42 7, v
RAMRTE T 1.46 % H1 1.08 %,

(2) K455 M 7E vicuna-13b-v1.1 3288 15
B 328 QST f# vicuna-13b-vl. 1 7E RACE-H.
CosmosQA .ReClor fll LogiQA-2.0 F/NIE#T T
TERG R, 4 M T T 1.62%, 1.44%, 1. 80% Al
1.15% . I PEAE QST N £E ReClor, LogiQA Al
LogiQA-2.0 T+ T #edh &, il 4 7+ 7 0.60%,
0.31% F 1.72% . 7EJ™ 4% fE B 2 07 1, 3% 20 73 Br
QST 7E£ A BE 4 LT B4 TH e % 1.22 %, 1
WPEAL QST # B vicuna-13b-v1.1 76 FF A S8 4E I
PR T 6.30 %0 LA LAY HERE .

(3) 2l ith, ChatGPT #E4% 4 43 B QST Fl ik
A QST #i5 B F 4R 48 T+ 20, 78 45 A B di 48
(7 B i 3 L A T R R T 1010 A
TRE5.30% . HAEZ AR TR HET 48 1
L APE R TE T 6.95 % F1 18.86 % .
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A, 150 W W 1) B ) IS i DR TEASE 7R 6B 6T 45 328 T4
HH I A T 1 I 1T

(2) 1E4 5 N ChatGPT h ZE 48 T % 1 3F £l
QST % #E )1 %4 J5 » Llama-2-13B Hl vicuna-13B-vl1.1
TEAN B sl 340 A 8 & 7 12.59 % D) |
M 5.42% DL I, 78 A% fE 6 % 5 I, Llama-2-13B
F1 vicuna-13B-v1.1 W PEREERA KR £ T, S 44 )™ 4%
VERG R BIARTE T 17.21% F1 28.95 % , it #8 4% 45 43
BT QST 45 MR K 4R . A, 76 2 A58
£ B f0 1) DB 45 1 0 00 IE 35 09 16 0 A Pr 4R
B4 Llama-2-13B £ RACE-M %t 45 5 | ™ #% i #f
R 9.05 %28 MR TE 30.51 %, B T 2 10 pEA
QST REHE B8 AU X 4 398 004 S ARG 48 B ) 8

(3) LieflFh QST.i@ it DT Ji ¥ fiE 48 7455 7Y
PERE , XUE I T X5 T 2 I3 % 1) 152 B8 AT 55 % 1R
BRI PR EEME . BRIz A, DT ik Ik SA
J5 35 AR AR E MR $ T AR Y (1 S22 M g L A A5 A

T REHER R A Z R AT 14.12% F1 20.04 % ,
I ] FEIE B 1A SO % . B R AR Y AT BE O R 58 4
18 51% 55 Moy 4k fig

4 g

ATV KA A PR QST 76 SA #/r ANfg
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4.1 SA FiERIRIREES

G ARSI SA J5 AR QST Bt A,
A ¢ A ChatGPT 78 RACE-M. CosmosQA #iI
ReClor £ 4 b A2 1 QST Bl kAR SA ik A 1
A QST H . X LL &5 R 4n 3 8 Pron. 4R WoR
Llama-2-13B Fl vicuna-13B-v1.1 7 f# F§ i ChatGPT
AU QST A4 5 BE B 47 b 171 5% 22 10 3o 45 ] 15 L i
55 X gk 1 IRATH A

F*8 BEBIESAMEMER ChatGPT By QST fEEExTLE

(a) FEREITLL iz %)
Llama-2-13B CosmosQA| ReClor | LogiQA-2.0
2P ot 48.74 36.00 30.40
Hie 43 B (ChatGPT) | 64.324 | 58.204 48.91 4
R AL 45.49 35.40 34.09
HIEAL (ChatGPT) | 60.134 | 46.00 4 39.94 4
(b FigEREMLE A %)
Llama-2-13B CosmosQA| ReClor |LogiQA-2.0
2P ot 0.63 0.60 0.50
¥t 2243 B (ChatGPT) | 56.81 4 40.60 A 30.08 A
e T PF Ak 29.31 19.80 14.05
B PEAG (ChatGPT) | 44.38 4 31.00 A 23.40 4

4.2 EDUEML QST KYH RIS IE

T BRI AL QST REAT ZCH Bl 50 AU ) W
AT, A SCR B e h — AR T QST 46 #E47
THASC S . B B SR w4 g WA . B8 R IF B 3 1Y
QST (-1F f BE 50 F1 % Bk Bl AL 2% 100 19 QST (-l Bl 1E
TG0) i A% B 0 B R DA SR IE B 9 1 I ) QST 4K
i, I 2 D) B AL B3 L v — AN R T QST %l .

1 RACE-M Fil ReClor 4 4 b A9 5256 45 58 4n
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29PN, TEREHLEL R H b — S 3EW QST J5 . 1E
vicuna-13b-v1.1 b AHERH A T K, 18 B Ol 4
TERETRY QST Xf WAL QST WA RE. ML
T, BEEMETA QST J&, Vicuna-13b-v1.1 B
BRI, BB IE R JE Y QST X T 2 TP Ak
QST Wbtk Mehb, ASCE I M A Pk 10
JEoR T = — AR SR TR QST 5%
EHE I QST X468 Y - A7 18 30 73 By 1Y E 24k

R TE DI FAEINETTEM QST HIEBISLIE (HEFHE)

7. %)
Vicuna-13B-v1.1 RACE-M ReClor
B I A 71.86 53.20
— IE 2L 24.51 (—47.35) 28.40 (—24.80)
— Fifi AL 3£ 35 57.72 (—14.14) 45.20 (—8.00)
5 #ig

ARICHIAT it U 4 (QST) LR T K A5 AL 77
22 T e % ] 32 HL g T A R RE . AR SCHR M TR
Ft QST #5245 40 Fr R0 e 300 D7 A . /i & B G 7 oK i
B 3 T L2, [ 25 [ A0, AR b B () 1 At R T3
e 2 D) S 3 R A A 0 IO 19 O R L o b g
TS B i A S A S, AR SCH A R
(SA) FIET AR (DT 3 P i fa7 5 AH 55 25019 7 75 A
T X WD QST By HH , I 7675 M BEAS W] 1) 2 330
e 32 T A AU SR BRI T A Rk, s st R R
B, X RASE AR SR A b ) S 2% ok 2 % B0 (P DD L g
i KA R IAS B 47, 4% 25 BT 1 QST FIE WAk
() QST #RA MR 42 T+ 1 A5 AL (1 M e .
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