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Retrieval Augmented Generation, RAG

Define "middle ear" (x) (- _____________________________ The middle ear includes
End-to-End Backprop through q and pe the Cympanic cawity and
Question Answering: the three ossicles. (y)
Question Query Question Answering:
Answer Generation
Barack Obama was d Z o
born in Hawaii. (x) q(x) ( ) L —Z supports (y)
Fact Verification: Fact Query .-y - I3k Margin- Fact Verification:
. :7- - li Label Generation
mhe Divine ”’:; - TN 2\ ___) alize
o 4 ’ —> q o MIPS': - \/\11 - pe ——3 This 14th century work
omedy () A — ~ is divided into 3
Jeopardy Question ~ y sections: "Inferno",
Generation: > "Purgatorio” &
Answer Query ~ paE i enn )
f Question Generation

Figure 1: Overview of our approach. We combine a pre-trained retriever (Query Encoder + Document
Index) with a pre-trained seq2seq model (Generator) and fine-tune end-to-end. For query z, we use
Maximum Inner Product Search (MIPS) to find the top-K documents z;. For final prediction y, we
treat z as a latent variable and marginalize over seq2seq predictions given different documents.
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[1] Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 9459-9474.
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Retrieval Augmented Generation, RAG

Define "middle ear™ (x) (' _____________________________ The middle ear includes
End-to-End Backprop through q and peg the tympanic cavity and
Question Answering: the three ossicles. (y)
Question Query Question Answering:
' h ' Answer Generation
Barack Obama was d y4 _
born in Hawaii. (x) Q(X) ( ) . 2 supports (y)
Fact Verification: Fact Query - N Margin- Fact Verification:
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1s divided into 3
Jeopardy Question ~ y } sections: "Inferno",
Generation: > "Purgatorio” &
Answer Query ~ "Paradiso" (y)
f Question Generation

Figure 1: Overview of our approach. We combine a pre-trained retriever (Query Encoder + Document
Index) with a pre-trained seq2seq model (Generator) and fine-tune end-to-end. For query x, we use
Maximum Inner Product Search (MIPS) to find the top-K documents z;. For final prediction y, we
treat z as a latent variable and marginalize over seq2seq predictions given different documents.
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[1] Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 9459-9474.
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Retrieval Augmented Generation, RAG

Define "middle ear™ (x) (' _____________________________ The middle ear includes
End-to-End Backprop through q and peg the tympanic cavity and
Question Answering: the three ossicles. (y)
Question Query Question Answering:
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Figure 1: Overview of our approach. We combine a pre-trained retriever (Query Encoder + Document
Index) with a pre-trained seq2seq model (Generator) and fine-tune end-to-end. For query x, we use
Maximum Inner Product Search (MIPS) to find the top-K documents z;. For final prediction y, we
treat z as a latent variable and marginalize over seq2seq predictions given different documents.

Retriever Generator

o+ BEEREE AN ENE R R E » [ERREIRE S EERIBE AR S £ RAEE
- iEEbmE > REFEERSHEE o HOWMAREMEERING > S EREERETOE

[1] Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N., ... & Kiela, D. (2020). Retrieval-augmented generation for knowledge-intensive nlp tasks. Advances in Neural Information Processing Systems, 33, 9459-9474.
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LLM —>

o

Reasoning 5
Result

l4

=

Prompt format

/ // 4,

System prompt

Reasoning result

User prompt

== Kt 2o
RIREER o

Answer

<|im_start|>system
[ZR&FIR T )<|im_end|>

<|im_start|>context

[ ERERE]

EEED

(&

FiRHBANE}

(B ARRIAAE]

{|:|

ZEAB)<|im_end|>

<|im_start|>user

st context R IE[=

I A EL 75 TV R

<|im_start|>assistant

Reasoningi2 59

L] - FEBERRIMIZEN

Z<|im_end|>

AR REFARIEEIR 3
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= Prompt format

System prompt —~— —

Ref L P Candidate Reranker —> Answer
| = eference context >
RERS r Answer

User prompt \_A_,_,/
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/ // 4




%A.\.na.

¢+ NAER
o MXARERL
» MERE AR



L {5 P

YN

BnmmE(cEk

s WEMEBIEESTA -

 E1TE

JTAME-8Big & — 8 ==

5

EITRIFHE

Ilm

@ | 3 76

<|im_start|>system

/ C > |
EREEN > BEHL (BM25) — > LLM » S_[EERmERE > NEBERE
/ DataStore
~
I B E Maa

You are an Al assistant called Twllm, created by TAME (TAiwan Mixture

of Expert) project.
o| EHy » SBEMRE TNRA:

1. (EEIRENcontext PR BT EITEIE

2. BRIRIARFREE SNBSS
3. PEFREE R L RAYHIi<|im_end|>
<|im_start|>context

[+ 2R =E]

EEEY

(BEPIRHRAT}

[FBERERIRIZ]

(BB AR }<|im_end|>
<|im_start|>user
5a D MTcontextAA » 3

HESIHEA T{fE)

IZ2 5} HEixERERZOEER

AEEBRINARFHESESINESE<|im_end|>

<|im_start|>assistant
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PEERtRZR: RIFRER

— O N = Feature Set Model Accuracy | Avg Query Time (s)
« YAREMERMESEE1ETHREE

B ><NAA 2R BM25 52.69% 0.23
Chuxin(Traditional) | 54.84% 0.26
o e AN +/Wp/ SEE = o Chuxin(Simplified 55.91% 0.33

. FTERERES IR ERARME - P A% | CoxinSimplified | 5391%
Qwen(Traditional) | 62.37% 3.28
L Qwen(Simplified) 61.29% 4.37

= 4O A= ——m
SR EEE BM25 86.02% 123
Chuxin(Traditional) | 83.87% 2.34
. M AE B 3A o L FFP#MA% | Chuxin(Simplified) | 83.87% 2.46
BM2511 BEfR AR Qwen(Traditional) | 84.95% 15.06
Qwen(Simplified) 86.02% 16.29
11""" UE’\JToken'TEEBfIZ§"’_': BM25 93.55% 7.47
D o Chuxin(Traditional) | 82.80% 30.23
. . E&A S Chuxin(Simplified) | 84.95% 30.20
/_\/ H — é'— Zi(; ( .,

HERIR S AT R Qwen(Traditional) | 86.02% 70.53
Qwen(Simplified) 87.10% 70.41
&8 84 HE 17 - + B3 /5 R <\ = BM25 100.00% 8.42

SN EENE AR - BER 2B —BIERET BM23 =
: . g Chuxin(Traditional) | 91.40% 30.36
MR+ ZP B oy in(Simplified) | 91.40% 30.43

NE + BB RE uxin(Simplified) 40% :

A Qwen(Traditional) 94.62% 71.03
Qwen(Simplified) 97.85% 70.80
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B _PEErtEE: R4 R EIEEY

« MEREAEHEZE
 PrecisionfETop NiZAOM FBF ; RecallBRTop 8%
« RERERZREEEEE R ERBENFEF

« ERIRIRER
- BM25: BEE

22

BYTokenlLELA—EK » EEEEERRE

+ IR ARSI RIERS < RIESERs  REREks

« BISfERERE

* Recallf{E5%E (95%)

» Precision & Compression Rate ##B170 1
- FERENERRTEHEREE

 BM25: Top 8

e Chuxin & Qwen: Top 7

raditional) #3583

« Qwen(

= RJCompression Rate » EIFRIF T HEER

HPrecision

Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 32.26% | 29.21% | 30.06% 88.15%
Chuxin(Traditional) | 41.94% | 38.89% | 39.73% 87.45%
1 Chuxin(Simplified) | 40.86% | 38.35% | 39.02% 87.48%
Qwen(Traditional) 45.16% | 42.11% | 42.96% 85.69%
Qwen(Simplified) | 48.39% | 44.80% | 45.83% 86.44%
BM25 2527% | 45.88% | 31.99% 75.92%
Chuxin(Traditional) | 32.80% | 60.93% | 42.03% 74.23%
2 Chuxin(Simplified) | 31.18% | 57.71% | 39.87% 74.74%
Qwen(Traditional) | 32.26% | 60.39% | 41.49% 72.49%
Qwen(Simplified) | 32.26% | 59.86% | 41.31% 72.91%
BM25 2599% | 69.75% | 37.21% 62.75%
Chuxin(Traditional) | 27.78% | 74.23% | 39.60% 62.17%
3 Chuxin(Simplified) | 27.06% | 72.08% | 38.52% 62.94%
Qwen(Traditional) 28.85% | 76.92% | 41.11% 58.91%
Qwen(Simplified) | 28.14% | 74.77% | 40.03% 59.91%
BM25 23.92% | 78.03% | 35.78% 52.22%
Chuxin(Traditional) | 24.73% | 80.36% | 36.86% 53.45%
4 Chuxin(Simplified) | 24.73% | 80.36% | 36.86% 53.27%
Qwen(Traditional) | 25.27% | 82.51% | 37.72% 48.76%
Qwen(Simplified) | 25.27% | 82.51% | 37.72% 49.71%
BM25 23.17% | 85.23% | 35.39% 43.84%
Chuxin(Traditional) | 23.82% | 88.10% | 36.35% 45.68%
5 Chuxin(Simplified) | 23.17% | 84.87% | 35.28% 45.10%
Qwen(Traditional) | 24.03% | 87.74% | 36.50% 41.68%
Qwen(Simplified) | 24.03% | 89.18% | 36.71% 41.87%
BM25 22.71% | 91.36% | 35.12% 36.72%
Chuxin(Traditional) | 23.42% | 94.77% | 36.22% 37.70%
6 Chuxin(Simplified) | 23.42% | 95.09% | 36.30% 37.51%
Qwen(Traditional) 23.24% | 92.80% | 35.79% 35.56%
Qwen(Simplified) | 23.24% | 93.33% | 35.83% 35.07%
BM25 22.00% 19423% | 3439% 31.04%
Chuxin(Traditional) | 22.25% | 95.30% | 34.66% 31.90%
7 Chuxin(Simplified) | 22.25% | 95.30% | 34.66% 31.77%
Qwen(Traditional) 22.55% | 96.56% | 35.09% 29.68%
wen(Simplified 22.55% | 96.56% | 35.09% 29.46%
BM25 21.52% | 95.48% | 33.61% 27.03%
Chuxin(Traditional) | 21.65% | 96.59% | 33.86% 27.41%
8 Chuxin(Simplified) | 21.65% | 96.59% | 33.86% 27.49%
Qwen(Traditional) | 21.65% | 96.56% | 33.85% 25.78%
Qwen(Simplified) | 21.78% | 97.63% | 34.09% 25.35%
BM25 21.17% | 97.63% | 33.23% 23.73%
Chuxin(Traditional) | 21.29% | 97.85% | 33.38% 23.79%
9 Chuxin(Simplified) | 21.17% | 97.67% | 33.24% 24.69%
Qwen(Traditional) 21.17% | 97.63% | 33.23% 22.51%
Qwen(Simplified) | 21.17% | 97.63% | 33.23% 22.43%
BM25 20.89% | 97.85% | 32.82% 20.58%
Chuxin(Traditional) | 20.89% | 97.85% | 32.82% 21.49%
10 Chuxin(Simplified) | 20.78% | 97.67% | 32.68% 21.96%
Qwen(Traditional) 20.89% | 98.17% | 32.85% 20.04%
Qwen(Simplified) | 20.89% | 98.17% | 32.85% 20.06%
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Top N Model Precision | Recall | F1-Score | Compression Rate

BM25 32.26% | 29.21% | 30.06% 88.15%
Chuxin(Traditional) | 41.94% | 38.89% | 39.73% 87.45%
1 Chuxin(Simplified) | 40.86% | 38.35% | 39.02% 87.48%
Qwen(Traditional) | 45.16% | 42.11% | 42.96% 85.69%
Qwen(Simplified) | 48.39% | 44.80% | 45.83% 86.44%
. 0 . 0 . 0 . 0
Chuxin(Traditional) | 32.80% | 60.93% | 42.03% 74.23%
2 Chuxin(Simplified) | 31.18% [37.71% | 3987% | = 74.74%
Qwen(Traditional) | 32.26% | 60.39% | 41.49% 72.49%
Qwen(Simplified) | 32.26% | 59.86% | 41.31% 72.91%
BM25 25.99% | 69.75% | 37.21% 62.75%
Chuxin(Traditional) | 27.78% | 74.23% | 39.60% 62.17%
3 Chuxin(Simplified) | 27.06% | 72.08% | 38.52% 62.94%
Qwen(Traditional) | 28.85% | 76.92% | 41.11% 58.91%
Qwen(Simplified) | 28.14% | 74.77% | 40.03% 59.91%
BM25 23.92% | 78.03% | 35.78% 52.22%
Chuxin(Traditional) | 24.73% | 80.36% | 36.86% 53.45%
4 Chuxin(Simplified) | 24.73% | 80.36% | 36.86% 53.27%
Qwen(Traditional) | 25.27% | 82.51% | 37.72% 48.76%
Qwen(Simplified) | 25.27% | 82.51% | 37.72% 49.71%
BM25 23.17% | 85.23% | 35.39% 43.84%
Chuxin(Traditional) | 23.82% | 88.10% | 36.35% 45.68%
5 Chuxin(Simplified) | 23.17% | 84.87% | 35.28% 45.10%
Qwen(Traditional) | 24.03% | 87.74% | 36.50% 41.68%
Qwen(Simplified) | 24.03% | 89.18% | 36.71% 41.87%

BM25 22.71% 19136% | 3512% |  3672%
Chuxin(Traditional) | 23.42% | 94.77% | 36.22% 37.70%
6 Chuxin(Simplified) | 23.42% | 95.09% | 36.30% 37.51%
Qwen(Traditional) | 23.24% | 92.80% | 35.79% 35.56%
Qwen(Simplified) | 23.24% | 93.33% | 35.83% 35.07%
BM25 22.09% | 94.23% | 34.39% 31.04%
Chuxin(Traditional) | 22.25% | 95.30% | 34.66% 31.90%
7 Chuxin(Simplified) | 22.25% | 95.30% | 34.66% 31.77%
Qwen(Traditional) | 22.55% | 96.56% | 35.09% 29.68%
Qwen(Simplified) | 22.55% | 96.56% | 35.09% 29.46%
BM25 21.52% | 95.48% | 33.61% 27.03%
Chuxin(Traditional) | 21.65% | 96.59% | 33.86% 27.41%
8 Chuxin(Simplified) | 21.65% | 96.59% | 33.86% 27.49%
Qwen(Traditional) | 21.65% | 96.56% | 33.85% 25.78%
Qwen(Simplified) | 21.78% | 97.63% | 34.09% 25.35%
BM25 21.17% | 97.63% | 33.23% 23.73%
Chuxin(Traditional) | 21.29% | 97.85% | 33.38% 23.79%
9 Chuxin(Simplified) | 21.17% | 97.67% | 33.24% 24.69%
Qwen(Traditional) | 21.17% | 97.63% | 33.23% 22.51%
Qwen(Simplified) | 21.17% | 97.63% | 33.23% 22.43%
BM25 20.89% | 97.85% | 32.82% 20.58%
Chuxin(Traditional) | 20.89% | 97.85% | 32.82% 21.49%
10 Chuxin(Simplified) | 20.78% | 97.67% | 32.68% 21.96%
Qwen(Traditional) | 20.89% | 98.17% | 32.85% 20.04%
Qwen(Simplified) | 20.89% | 98.17% | 32.85% 20.06%
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e PUIBM25 (25%), Chuxin (35%), Qwen (40%)RIEE

Top 3~ 4 ~ 5H10MYR R ECE

=Y N
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» BERBRVAREERNX/ > mAEE ERERNSHECE ]
BRE
Top N | Precision | Recall | F1-Score | Compression Rate
1 43.01% | 39.43% | 40.45% 86.63%
2 31.18% | 57.71% | 39.87% 72.94%
3 29.21% | 78.89% | 41.94% 60.76%
4 25.54% | 83.58% | 38.15% 50.95%
5 24.25% | 90.25% | 37.07% 42.67%
6 23.24% | 92.80% | 35.79% 35.66%
7 22.55% | 95.70% | 35.00% 30.46%
8 21.78% | 96.77% | 34.01% 26.07%
9 21.29% | 97.31% | 33.36% 22.45%
10 20.99% | 98.39% | 32.99% 19.96%

\

Top N Model Precision | Recall | F1-Score | Compression Rate

BM25 32.26% | 29.21% | 30.06% 88.15%
Chuxin(Traditional) | 41.94% | 38.89% | 39.73% 87.45%
1 Chuxin(Simplified) | 40.86% | 38.35% | 39.02% 87.48%
Qwen(Traditional) | 45.16% | 42.11% | 42.96% 85.69%
Qwen(Simplified) | 48.39% | 44.80% | 45.83% 86.44%
BM25 25.27% | 45.88% | 31.99% 75.92%
Chuxin(Traditional) | 32.80% | 60.93% | 42.03% 74.23%
2 Chuxin(Simplified) | 31.18% | 57.71% | 39.87% 74.74%
Qwen(Traditional) | 32.26% | 60.39% | 41.49% 72.49%
Qwen(Simplified) | 32.26% | 59.86% | 41.31% 72.91%
BM25 25.99% | 69.75% | 37.21% 62.75%
Chuxin(Traditional) | 27.78% | 74.23% | 39.60% 62.17%
3 Chuxin(Simplified) | 27.06% | 72.08% | 38.52% 62.94%
Qwen(Traditional) | 28.85% | 76.92% | 41.11% 58.91%
Qwen(Simplified) | 28.14% | 74.77% | 40.03% 59.91%
BM25 23.92% | 78.03% | 35.78% 52.22%
Chuxin(Traditional) | 24.73% | 80.36% | 36.86% 53.45%
4 Chuxin(Simplified) | 24.73% | 80.36% | 36.86% 53.27%
Qwen(Traditional) | 25.27% | 82.51% | 37.72% 48.76%
Qwen(Simplified) | 25.27% | 82.51% | 37.72% 49.71%

BM23 23 17% 1 85.23% 1 353004 | 43 84%
Chuxin(Traditional) | 23.82% | 88.10% | 36.35% 45.68%
5 Chuxin(Simplified) | 23.17% | 84.87% | 35.28% 45.10%
Qwen(Traditional) | 24.03% | 87.74% | 36.50% 41.68%
Qwen(Simplified) | 24.03% | 89.18% | 36.71% 41.87%
BM25 1% | 91.36% 5.12% 6.72%
Chuxin(Traditional) | 23.42% | 94.77% | 36.22% 37.70%
6 Chuxin(Simplified) | 23.42% | 95.09% | 36.30% 37.51%
Qwen(Traditional) | 23.24% | 92.80% | 35.79% 35.56%
Qwen(Simplified) | 23.24% | 93.33% | 35.83% 35.07%
BM25 22.09% | 94.23% | 34.39% 31.04%
Chuxin(Traditional) | 22.25% | 95.30% | 34.66% 31.90%
7 Chuxin(Simplified) | 22.25% | 95.30% | 34.66% 31.77%
Qwen(Traditional) | 22.55% | 96.56% | 35.09% 29.68%
Qwen(Simplified) | 22.55% | 96.56% | 35.09% 29.46%
BM25 21.52% | 95.48% | 33.61% 27.03%
Chuxin(Traditional) | 21.65% | 96.59% | 33.86% 27.41%
8 Chuxin(Simplified) | 21.65% | 96.59% | 33.86% 27.49%
Qwen(Traditional) | 21.65% | 96.56% | 33.85% 25.78%
Qwen(Simplified) | 21.78% | 97.63% | 34.09% 25.35%
BM25 21.17% | 97.63% | 33.23% 23.73%
Chuxin(Traditional) | 21.29% | 97.85% | 33.38% 23.79%
9 Chuxin(Simplified) | 21.17% | 97.67% | 33.24% 24.69%
Qwen(Traditional) | 21.17% | 97.63% | 33.23% 22.51%
Qwen(Simplified) | 21.17% | 97.63% | 33.23% 22.43%
BM25 20.89% | 97.85% | 32.82% 20.58%
Chuxin(Traditional) | 20.89% | 97.85% | 32.82% 21.49%
10 Chuxin(Simplified) | 20.78% | 97.67% | 32.68% 21.96%
Qwen(Traditional) | 20.89% | 98.17% | 32.85% 20.04%
Qwen(Simplified) | 20.89% | 98.17% | 32.85% 20.06%




BREERE D
+ NAR
o MXARERL

» FE{REER



N2 Pl B

ik

=
=1

ES
NYAA

RAIRT

TAME f8sxBc &

ELE

H RGP

o

5B HE ]

FENRNEN

7
i

R EERGER

Z
At

R FHEFREA R B

ENCES




AR

AR TRIE DT

System Prompt BERT Score BLEU Score ROUGE-1 (Recall) ROUGE-L (Recall) LLM Score Inference Time
TAME 0.80 0.25 0.63 0.55 0.80 19.35
pithout System 0.81 0.28 0.66 0.60 0.75 26.45

pt
Expert 0.81 0.25 0.64 0.57 0.84 20.21
* Without System Prompt
- BLEUEIROUGE#EZ ERIR&E » EIREFEAHGFHEUEERS
 Inference TimelAFEIRE ' REREEAERABNE > KeHIRESZNEEFS
o =N | H g

o MEREAAEFRY

HISR - (FETT

« TRZ

ARIRTE

PR

EHIJ L fﬁk?f

« TAME & Expert Prompt

j;t L1

‘V:'EHI: Eﬁ ?R

ThllE

I\\\

B e
= = =

/

~

753 KA R4t ] {£TAME-8B

H 1L 'f\'ﬁ%1:

ErE o (ERENETE R E

|11]>1

-Shot Prompting

3kl B AR T

System | Retrieval Skill BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type s Score | Score (Recall) (Recall) Score Time
081 | 030 0.63 0.56 522
N L ‘)
fioesoned | E [0 | 029 | 032) 034 | "% | (614
e sorte — 0.79 | 0.17 0.64 0.56 0 | 3391
“asonng w010y | (017 | (029 (0.31) ' (15.7)
e o 082 | 030 0.65 0.58 16.88
1AME Sampling 3) | 611y | (029) | (031) 033 | "% | (6.8
083 | 034 0.67 0.60 3353
Passasc Base .11) | (031) | (0.30) 034 | "% (631)
| Reason 0.79 | 0.17 0.61 052 | oo | 33.33
“asonng 1 009y | (0.17) | (029 (0.30) ' (15.31)
o 082 | 030 0.66 0.59 17.42
Sampling 3) | 011y | 028y | (031 034 | " | @eLon
080 | 0.26 0.58 0.50 645
bocument |6 oy [2n | ©3) | 038 | P a4y
P Reasonine | 077 | 015 0.61 0.52 07y | 3602
¢ € 1010 | 015 | 030 (0.31) Y2l (7.50)
| 081 | 027 0.62 0.55 19.35
Sampl 0.78
ampling ) | 011y | 026) | 031 (0.34) (23.30)
082 | 030 0.70 0.65 11.93
e soned | |01 | 03D | ©32) 034 | %77 | (13.89)
e sorte —_— 0.79 | 023 0.58 0.51 073 | 3589
Without CASOMNE | 011y | (0.24) | (0.31) (0.33) ' (14.88)
Sustom Samoline (3y | 082 | 029 0.69 064 | .| 3436
oty ampiing () 1 0.12) | 031 | (031) 033 | | (36.40)
romp Bace 082 | 034 0.73 066 | o0 | 1020
Passasc e (0.13) | (032) | (0.29) (0.32) ' (11.85)
S Reason 0.80 | 0.22 0.57 0.50 oqs | 3447
“asonng o1 | 02s) | (032 (0.33) ' (15.34)
| 082 | 031 0.71 0.65 30.29
' 0.8
Sampling 3) | 015y | 031) | (0.30) (0.33) e
081 | 029 0.69 0.6 12.06
Base : : : 0.72
Document ase 0.12) | (030) | (032 (0.35) (13.61)
—_— 079 | 020 0.56 0.48 o7z | 351
‘ € 110 | 023) | (031 (0.33) ' (15.94)
| 081 | 029 0.68 0.63 33.70
' 0.7
Sampling 3) | 015y | 030) | (031) (0.35) > (437
082 | 029 0.66 0.59 621
tmesoned | o |20 | @3 | 03y [P 6
PO Reasoni 0.78 | 0.16 0.61 0.52 0ga | 3432
“asoning 1 009y | (0.17) | (0.28) (0.29) : (13.59)
, o 081 | 028 0.65 0.58 18.79
rxpert Sampling 3) | 011y | 027 | (0.30) 034 | % | a7.50
082 | 031 0.66 0.58 5.6%
se 0.87
Passanc Bane ©.11) | 028) | (029 (0.32) (4.17)
> — 079 | 0.19 0.63 0.55 0gq | 3430
AsOMBE 1 0.10) | 0.19) | (0.30) (0.31) ‘ (15.49)
| 082 | 031 0.68 0.60 18.31
' 0.87
Sampling 3) | 011y | 028) | (0:30) (0.33) (14.64)
082 | 027 0.66 0.58 733
se 0.8
Document — 0.10) | (025) | (0.30) (0.33) 3 (765)
N 078 | 0.15 0.58 0.50 ogg | 3431
asomnE 1 0.09) | (0.16) | (0.29) (0.31) ' (15.37)
| 082 | 027 0.67 0.59 22.66
' 82
Sampling 3) | 010y | 025) | (0.29) 03y |° (23.58)
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AR TERBREM \ IHREMN \ IRENEIE ) BREFYN BEHIT

i AR (Without System Prompt + Document + Base):

=B EEMAHmRKRAHREN

Jdlin

<|im_start|>context

[ E [ RE]

(BF A2l EtERRTBHRAEN

[BsREB] {(EPHR) - (BEPER] - (BEFe-mail} [EEfHRI] ®HEBEE [REIER] Pk [EREEREA] &
HEREMAHRKRAPRHEN BRIZBNME A EMNERKRARKE - EEENMEMPIA HRREEN BRI B2 U0{aF
% e RIREDRREERE > 5 -

BIERRRIMAZ]

{[E1ZZ N B }<|im_end|>

—

—

<|im_start|>user
({ERAEE}<|im_end|>
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System Prompt BERT Score BLEU Score ROUGE-1 (Recall) ROUGE-L (Recall) LLM Score Inference Time
TAME 0.80 0.25 0.63 0.55 0.80 19.35
pithout System 0.81 0.28 0.66 0.60 0.75 26.45

pt
Expert 0.81 0.25 0.64 0.57 0.84 20.21
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System | Retrieval Skill BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type s Score | Score (Recall) (Recall) Score Time
081 | 030 0.63 0.56 522
N L ‘)
fioesoned | E [0 | 029 | 032) 034 | "% | (614
e sorte — 0.79 | 0.17 0.64 0.56 0 | 3391
“asonng w010y | (017 | (029 (0.31) ' (15.7)
e o 082 | 030 0.65 0.58 16.88
1AME Sampling 3) | 611y | (029) | (031) 033 | "% | (6.8
083 | 034 0.67 0.60 3353
Passasc Base .11) | (031) | (0.30) 034 | "% (631)
| Reason 0.79 | 0.17 0.61 052 | oo | 33.33
“asonng 1 009y | (0.17) | (029 (0.30) ' (15.31)
o 082 | 030 0.66 0.59 17.42
Sampling 3) | 011y | 028y | (031 034 | " | @eLon
080 | 0.26 0.58 0.50 645
bocument |6 oy [2n | ©3) | 038 | P a4y
P Reasonine | 077 | 015 0.61 0.52 07y | 3602
¢ € 1010 | 015 | 030 (0.31) Y2l (7.50)
| 081 | 027 0.62 0.55 19.35
Sampl 0.78
ampling ) | 011y | 026) | 031 (0.34) (23.30)
082 | 030 0.70 0.65 11.93
e soned | |01 | 03D | ©32) 034 | %77 | (13.89)
e sorte —_— 0.79 | 023 0.58 0.51 073 | 3589
Without CASOMNE | 011y | (0.24) | (0.31) (0.33) ' (14.88)
Sustom Samoline (3y | 082 | 029 0.69 064 | .| 3436
oty ampiing () 1 0.12) | 031 | (031) 033 | | (36.40)
romp Bace 082 | 034 0.73 066 | o0 | 1020
Passasc e (0.13) | (032) | (0.29) (0.32) ' (11.85)
S Reason 0.80 | 0.22 0.57 0.50 oqs | 3447
“asonng o1 | 02s) | (032 (0.33) ' (15.34)
| 082 | 031 0.71 0.65 30.29
' 0.8
Sampling 3) | 015y | 031) | (0.30) (0.33) e
081 | 029 0.69 0.6 12.06
Base : : : 0.72
Document ase 0.12) | (030) | (032 (0.35) (13.61)
—_— 079 | 020 0.56 0.48 o7z | 351
‘ € 110 | 023) | (031 (0.33) ' (15.94)
| 081 | 029 0.68 0.63 33.70
' 0.7
Sampling 3) | 015y | 030) | (031) (0.35) > (437
082 | 029 0.66 0.59 621
tmesoned | o |20 | @3 | 03y [P 6
PO Reasoni 0.78 | 0.16 0.61 0.52 0ga | 3432
“asoning 1 009y | (0.17) | (0.28) (0.29) : (13.59)
, o 081 | 028 0.65 0.58 18.79
rxpert Sampling 3) | 011y | 027 | (0.30) 034 | % | a7.50
082 | 031 0.66 0.58 5.6%
se 0.87
Passanc Bane ©.11) | 028) | (029 (0.32) (4.17)
> — 079 | 0.19 0.63 0.55 0gq | 3430
AsOMBE 1 0.10) | 0.19) | (0.30) (0.31) ‘ (15.49)
| 082 | 031 0.68 0.60 18.31
' 0.87
Sampling 3) | 011y | 028) | (0:30) (0.33) (14.64)
082 | 027 0.66 0.58 733
se 0.8
Document — 0.10) | (025) | (0.30) (0.33) 3 (765)
N 078 | 0.15 0.58 0.50 ogg | 3431
asomnE 1 0.09) | (0.16) | (0.29) (0.31) ' (15.37)
| 082 | 027 0.67 0.59 22.66
' 82
Sampling 3) | 010y | 025) | (0.29) 03y |° (23.58)
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Retrieval Type BERT Score BLEU Score ROUGE-1 (Recall) ROUGE-L (Recall) LLM Score Inference Time
Time Sorted Averge 0.81 0.26 0.65 0.57 0.80 21.95
Passage Averge 0.81 0.28 0.66 0.58 0.82 21.06
Document Averge 0.80 0.24 0.63 0.56 0.77 23.00
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System | Retrieval Skill BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type s Score | Score (Recall) (Recall) Score Time
Bace 081 | 030 0.63 056 052 522
Time Sorted ase (0.11) | (029) | (0.32) (0.34) P4l (6.19)
tme sorte — 0.79 | 0.17 0.64 0.56 0 | 3391
“asonng w010y | (017 | (029 (0.31) ' (15.7)
e o 082 | 030 0.65 0.58 16.88
1AME Sampling 3) | 911y | 0290 | (0.31) 033 | "% | (6.8
083 | 034 0.67 0.60 3353
bascane Base | 0an | 03 | (©30) 034 | "% (631)
assage —_— 079 | 0.17 0.61 0.52 0gg | 3333
“asonng 1 009y | (0.17) | (029 (0.30) ' (15.31)
o 082 | 030 0.66 0.59 17.42
Sampling 3) | 011y | 028y | (031 034 | " | @eLon
080 | 0.26 0.58 0.50 6.45
5 Hase 0.12) | 021 | 0232 034 | %70 | (848
OHmENt | e aconing | 077 | 015 0.61 052 | gy | 36.02
€ 1010 | 015 | 030 (0.31) Y2l (7.50)
. 081 | 027 0.62 0.55 19.35
S 0.78
ampling B) | 011y | 0260 | (031 (0.34) (23.30)
082 | 030 0.70 0.65 11.93
e soned | |01 | 03D | ©32) 034 | %77 | (13.89)
PO Reasoni 0.79 | 0.23 0.58 0.51 073 | 3589
Wit CASOMNE | 011y | (0.24) | (0.31) (0.33) ' (14.88)
Sustom Samoline (3y | 082 | 029 | 069 064 | | 3436
o ampiing () 1 0.12) | 031 | (031) 033 | | (36.40)
romp Bace 082 | 034 0.73 066 | g76 | 1020
Passasc e (0.13) | (032) | (0.29) (0.32) ' (11.85)
S Reason 0.80 | 0.22 0.57 0.50 oqs | 3447
“asonng o1 | 02s) | (032 (0.33) ' (15.34)
. 082 | 031 0.71 0.65 30.29
' 0.8
Sampling 3) | 015y | 031) | (0.30) (0.33) Pl G274
081 | 029 0.69 0.6 12.06
— ) . ) ) .
Document thane 0.12) | (030) | (032 035 | "% | azen
—_— 079 | 020 0.56 0.48 03 | 351
‘ € 110 | 023) | (031 (0.33) ' (15.94)
N 081 | 029 0.68 0.63 33.70
Sampling 3) | 015y | 030) | (031) 03s) | "7 | @asn
082 | 029 0.66 0.59 621
foesoned | @A | 021 | ©31) 033 | " | 6m
PO Reasoni 0.78 | 0.16 0.61 0.52 0ga | 3432
“asoning 1 009y | (0.17) | (0.28) (0.29) ' (13.59)
. o 081 | 028 0.65 0.58 18.79
Expert Sampling 3) | 11y | 027) | (0:30) 034 | "% | 750
082 | 031 0.66 058 5.6%
se 0.87
Passanc Bt ©.11) | (0.28) | (0.29) (0.32) (4.17)
& —_— 079 | 0.19 0.63 0.55 oga | 3430
€ 1 0.10) | 019 | (0.30) (0.31) ' (15.49)
. 082 | 031 0.68 0.60 18.31
' 87
Sampling 3) | 011y | 028) | (0:30) 033 |° (14.64)
082 | 027 0.66 0.58 733
se 0.8
Bocument — 0.10) | (0.25) |  (0.30) (0.33) 3 (765)
_— 078 | 0.15 0.58 0.50 org | 3431
009 | 016) | (029 (0.31) ‘ (15.37)
, 082 | 027 0.67 0.59 22.66
' 82
Sampling () | 10y | 0.25) | (029 032 |° (23.58)

[5] Liu, N. F,, Lin, K., Hewitt, J., Paranjape, A., Bevilacqua, M., Petroni, F., & Liang, P. (2024). Lost in the middle: How language models use long contexts. Transactions of the Association for Computational Linguistics, 12, 157-173.
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Retrieval Type BERT Sc
Time Sorted Averge 0.81
Passage Averge 0.81
Document Averge 0.80

. Passage
o BETLEREERE

* Time Sorted
o FHEEILEREETAY

* Document
« REFTELIX
TokenE{MEK °

« Passage #5518/

Liu 35 ABIAASE[5] 55

System | Retrieval Skill BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type s Score | Score (Recall) (Recall) | Score Time
N 081 | 030 0.63 056 s | 32
o ma .11 | 029 | (032) (0.34) ' (6.14)
s Soeted Reason 079 | 017 | 064 056 | 4qq | 3391
“asonng w010y | (017 | (029 (0.31) ' (15.7)
o 082 | 030 0.65 0.58 16.88
TAME Sampling 3) | (6 11y | (0.29) (0.(3)? ) (0.;3) 0.83 (12.78)
" 083 | 034 0.67 0.60 g | 353
S B an | 031 | (030) (0.34) ' (6.31)
079 | 0.17 0.61 0.52 o | 3333
. . 0.09 | 017 | 029 (0.30) : (15.31)
10 Total Retrieved Documents (~2K tokens) 20 Total Retrieved Documents (~4K tokens) 30 Total Retrieved Documents (~6K tokens) 082 | 030 0.66 0.59 17.42
D1 0an | ©028) | ©031) 038 | " | 2Ly
75 75 75 0.80 0.26 0.58 0.50 0.76 6.45
Rl 0.12) | 021 | 032 (0.34) : (8.48)
70 70 70\ 077 | 0.15 0.61 0.52 07y | 3602
\ 0.10) | 0.15) | (0.30) (0.31) (17.50)
> . ) ) R\ )| 081 | 027 0.62 0.55 07g | 1935
© 65 . © 65 @ 65 \\ ® (0.11) | (026) | (0.31) (0.34) ' (23.30)
2 ® . 9 3 3 1 / 082 | 030 0.70 0.65 077 11.93
O 60 - & C60 9 60 A / (0.12) | (031) | (032) (0.34) ' (13.84)
< ot gy < < \ 0.79 | 0.23 0.58 0.51 073 | 3589
©.11) | 0249) | (031 (0.33) : (14.88)
55 55 25 e~ - 2 || 082 | 029 0.69 0.64 oa | 3436
Q- — 0= g o~ " 0.2 | 031 | 031 ©033) | " | (36.40)
50 50 50 $=—© 082 | 034 0.73 0.66 076 | 1020
0.13) | 032) | (029 (0.32) : (11.85)
1st 5th 10th 1st  S5th 10th 15th 20th 1st Sth  10th 15th 20th 25th  30th om0 | o | 03 || dssm
Position of Document with the Answer Position of Document with the Answer Position of Document with the Answer 082 | 031 0:7] 0.65 30.29
D 012 | 03] 030 033 | " | @2
. 081 | 029 0.69 0.6 12.06
-&- claude-1.3 claude-1.3-100k -&- gpt-3.5-turbo-0613 &~ gpt-3.5-turbo-16k-0613 mpt-30b-instruct @~ longchat-13b-16k 0.12) | (0.30) (0.32) (0.35) 0.72 (13.61)
079 | 020 0.56 0.48 03 | 351
0.10) | 0.23) | (031 (0.33) ' (15.94)
. _ o . _ o . byl o8t | 029 0.68 0.63 0qs | 3370
Figure 5: The effect of changing the position of relevant information (document containing the answer) on multi- ©12 10309 | ©3) | 039 (437)
. - L L L ’ i ’ ’ 0.83 ’
document question answering performance. Lower positions are closer to the start of the input context. Performance O1D [ ©27) | (©31) | (033 (5.73)
. . . . . : : ' ' 0.84 :
1s highest when relevant information occurs at the very start or end of the context, and rapidly degrades when models | [©9 @D | ©28 1 ©29) (3.5
. . . . .. [ : ' ‘ 0.86 :
must reason over information in the middle of their input context. Q0102 | 039 | O3 L
_ ©.11) | 028) | (029 032 | " @i
o =N = e EE - EHali % = TN CEX [IECH O TEIEAT 8] A T Reasoning | 079 | 019 0.63 0.55 oga | 3430
0.10) | 0.19) | (030 (0.31) ' (15.49)
N 082 | 031 0.68 0.60 18.31
Sampling 3) | 011y | 028) | (0:30) 033 | | (a6
Base 082 | 027 0.66 0.58 0.85 733
Bocument 0.10) | (0.25) |  (0.30) (0.33) ' (7.65)
S BABEEHT  FEETRSEENEHERN(QIAHTE) - o lam el e | e o)
== ¥ BA-BHZXNZ == TENR ( ) Sampling (3) | 082 | 027 | o067 059 | o | 2266
0.10) | 0.25) |  (0.29) (0.32) (23.58)
S B EE I NNEXANHFEEE M E IR AR RIR » XA
HME 7..|' YH "@ﬁ —l- N b “‘E% IE (E _.r E j'l.m\l:l

[5] Liu, N. F,, Lin, K., Hewitt, J., Paranjape, A., Bevilacqua, M., Petroni, F., & Liang, P. (2024). Lost in the middle: How language models use long contexts. Transactions of the Association for Computational Linguistics, 12, 157-173.




N2 Pl B

=
=1

Yy

RARET
TAME f8sxBc &
iRtEB EEE]

H RGP

FENRNEN

7
i

Z
At

ERFEFHIFIERG

R EERGER

/

= Ex

ENCES




NS4 B

PN

Skills BERT Score BLEU Score ROUGE-1 (Recall) ROUGE-L (Recall) LLM Score Inference Time
Base Averge 0.82 0.30 0.66 0.60 0.80 7.85
Reasoning Averge 0.79 0.18 0.60 0.52 0.77 34.63
Sampling (3) Averge 0.82 0.29 0.67 0.60 0.81 23.53

* Reasoning
o« RGN EE]
IEEELEREVES
 Sampling

o EABasel%gEIRAT -

Ak L4
° E_[F.II: 1L

RIRIEN AR Z

'—-‘l'='i|\l-

SEHERERMIRRK » IR 7 XAF

TR KE

{BIinference TimeZBZ1Z N

THIQAET 4GS >

System | Retrieval Sl BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type s Score | Score (Recall) (Recall) | Score Time
5 081 | 030 0.63 056 0.2 522
Time Sorted . .11) | (029) | (0.32) (0.34) : (6.14)
PO Reasont 079 | 0.17 0.64 0.56 07 | 3391
“asonng | 010y | (017 | (0.29) (0.31) : (15.7)
o o 082 | 030 0.65 0.58 16.88
TAME Sampling 3) | 011y | 0299 | (0.31) (0.33) 083 ' (16.78)
083 | 034 0.67 0.60 333
Pascanc Base 1 an |03 | ©30) 039 | "B | @3
S Reasoni 0.79 | 0.17 0.61 0.52 og | 3333
CaSONNE | 0.09) | (0.17) | (0.29) (0.30) : (15.31)
L 082 | 030 0.66 0.59 17.42
Sampling 3) | o 11y | 028) | (0.31) 034y | "8 | Loy
080 | 026 0.58 050 6.45
Base 0.12) | 021 | 032 034 | %70 | (848
Document
— 077 | 0.15 0.61 0.52 o1y | 3602
1 0.10) | 015 | (030 (0.31) ' (17.50)
. 081 | 027 0.62 0.55 19.35
Sampling 3) | 011y | (026 | (031) (0.34) 078 | (23.30)
5 082 | 030 0.70 0.65 07r | 1193
Time Sorted ma 0.12) | (031) |  (0.32) (0.34) . (13.84)
PO Reasoni 0.79 | 023 0.58 0.51 o3 | 3589
Wid CASOMRE | 0.11) | (024) | (031) (0.33) ' (14.88)
Sf“°“‘ Samoline (3y | 082 | 029 0.69 0.64 o | 3436
< dotain ampiing ) | 0.12) | 031 | (031) ©033) | " | (36.40)
romp 5 082 | 034 0.73 0.66 076 10.20
Passasc ase (0.13) | (0.32) | (0.29) (0.32) ' (11.85)
- — 0.80 | 022 0.57 0.50 oqs | 3447
CaSONINE | 011y | 025) | (0.32) (0.33) . (15.34)
o 082 | 031 0.71 0.65 30.29
' : : : 0.81
Sampling 3) | 15y | 031y | (0.30) (0.33) (32.74)
081 | 029 0.69 0.64 12.06
— 0.12) | (030) | (0.32) (0.35) 072 1 361
Document
—_— 079 | 020 0.56 0.48 073 | 3511
£ 1 (0.10) | 023) | (031) (0.33) ' (15.94)
L 081 | 029 0.68 0.63 33.70
' : 0.7
Sampling 3) | 012y | (030) | (031 (0.35) 3| (3437
082 | 029 0.66 0.59 621
Time Sorted Base ©.11) | 027 | (031 (0.33) 083 ' (573)
PO Reason 0.78 | 0.16 0.61 0.52 osa | 3432
CasOMnE | 0.09) | (0.17) | (0.28) (0.29) : (13.59)
_ L 081 | 028 0.65 0.58 18.79
Expert Sampling 3) | 011y | 02 | (0.30) 034 | "% | 750
082 | 031 0.66 058 5.68
: 0.87
Passasc Base ©.11) | (028) | (0.29) (0.32) (4.17)
& N 079 | 0.19 0.63 0.55 oga | 3430
€ 1 0.10) | 019 | (030 (0.31) ’ (15.49)
L 082 | 031 0.68 0.60 18.31
‘ ' 87
Sampling 3) | 11y | 028) | (0.30) (0.33) 0871 14.64)
082 | 027 0.66 0.58 733
8
— 0.10) | (025) |  (0.30) (0.33) 085 7.65)
Document
N 078 | 0.15 0.58 0.50 0gg | 3431
& [ 009 | (0.16) | (029 (0.31) ' (15.37)
. 082 | 027 0.67 0.59 22.66
Sampling 3) | 010y | (0.25) |  (0.29) (0.32) 0.82 | 53.58)
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System | Retrieval Sl BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference

Prompt Type s Score | Score (Recall) (Recall) | Score Time
Base 082 | 028 0.62 0.54 0,85 5.65

Time Sorted (0.11) | (0.27) (0.31) (0.34) ' (6.78)

. 081 | 025 0.63 0.56 | 17.37

TAME Sampling 3) | 10y | 0.29) | (0.30) (0.33) 080 | 1484
" 083 | 032 0.63 036 0 52 5.47

Passage ase ©0.11) | (0.29) | (0.30) (0.33) ' (5.97)

o 080 | 027 0.63 0.56 16.09

Sampling 3) | o 11y | 027 | (0.30) (0.33) 077 | (11.98)
" 081 | 030 0.63 036 0 e 730

Document a 0.12) | (029) | (0.32) (0.34) : (10.16)

L 081 | 027 0.65 0.58 | 19.46

Sampling 3) | 911y | (026) |  (0.31) (0.33) 0.78 | 20.55)

Bace 082 | 029 0.68 0.62 073 | 1012

Time Sorted 0.12) | (032) | (0.32) (0.35) ' (11.06)

Without Samolin (3 | 081 | 023 0.68 0.61 o | 3249

System ampling 3) | 911y | (0.26) | (0.29) (0.32) : (25.49)
Prompt 0.81 0.27 0.68 0.63 . 11.39

Passage Base | 012) | 029 | (031 034 | %% | (1202

o 080 | 022 0.67 0.61 31.45

Sampling 3) | 011y | 027 | (0.30) 033 | % | (2528

" 082 | 028 0.70 0.63 o7a | 1170

Document ma 0.12) | (0.29) |  (0.30) (0.33) : (12.76)

L 081 | 026 0.71 0.64 | 30.36

Sampling 3) | 411y | (026) |  (0.28) 031) | 81 | (28.43)
5 082 | 031 0.65 0.58 078 5.01

Time Sorted ma 0.12) | (030) | (0.29) (0.32) ' (4.96)

o 081 | 027 0.64 0.57 | 18.56

Expert Sampling 3) | ¢ 10y | (0.26) |  (0.29) ©032) | "7 | (359
" 081 | 029 0.63 036 0 55 504

Passage ase (0.12) | (0.29) | (0.32) (0.35) ' (6.42)

o 081 | 027 0.64 0.57 B 17.29

Sampling 3) | 10y | (024) |  (0.29) (031 0.86 | (11.03)

e 081 | 037 0.63 034 0 82 747

Document (0.11) | (0.27) (0.31) (0.33) | (9.41)

o 081 | 025 0.64 0.56 | 19.54

Sampling 3) | o 10y | 025 | (0.30) (0.32) 084 | 1565
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System | Retrieval SKill BERT | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference

Prompt Type s Score | Score (Recall) (Recall) Score Time
Bace 082 | 028 0.62 0.54 o e 5.65

Time Sorted (0.11) | (0.27) (0.31) (0.34) ' (6.78)

e | os1 | 025 0.63 0.56 | 17.37

TAME Sampling 3) | 010y | 024) || (0.30) (0.33) 080 | 1484
5 083 | 032 0.63 0.56 0 5 547

Passage ase ©0.11) | (0.29) || (0.30) (0.33) ' (5.97)

| o080 | 027 0.63 0.56 16.09

Sampling 3) | o 11y | 027 || (0.30) (0.33) 077 | (11.98)

5 081 | 030 0.63 0.36 076 730

Document a 0.12) | (029 || (0.32) (0.34) : (10.16)

| os1 | 027 0.65 0.58 | 19.46

Sampling 3) | 011y | (026) || (0.31) (0.33) 0.78 | 20.55)

Bace 082 | 029 0.68 0.62 - 10.12

Time Sorted ©0.12) | (032) || (0.32) (0.35) ' (11.06)

Without Samoline (3 | 081 | 023 0.68 0.61 - 32.49

System ampling G) | 011y | (0.26) || (0.29) (0.32) : (25.49)
Prompt B 0.81 0.27 0.68 0.63 0.80 11.39

Passage - (0.12) | (0.29) (0.31) (0.34) ’ (12.02)

| o080 | 022 0.67 0.61 31.45

Sampling 3) | 011y | 027 || (0.30) 033 | O | (2528

5 082 | 0238 070 0.63 07 1170

Document na 0.12) | (0.29) || (0.30) (0.33) : (12.76)

| o081 | 026 0.71 0.64 | 30.36

Sampling 3) | 011y | (026) || (0.28) 031) | 81 | (28.43)
5 082 | 031 0.65 0.58 078 5.01

Time Sorted ma 0.12) | (0.30) || (0.29) (0.32) : (4.96)
| os1 | 027 0.64 0.57 | 18.56

Expert Sampling 3) | ¢ 10 | (0.26) || (0.29) 032) | “*7 | a3s9)
5 081 | 029 0.63 0.36 055 3.04

Passage ase 0.12) | (0.29) || (0.32) (0.35) ' (6.42)

| os1 | 027 0.64 0.57 » 17.29

Sampling 3) | 10y | (029) || (0.29) (0.31 0.86 | (11.03)
Bace 081 | 027 0.62 0.34 0 54 747

Document (0.11) |} (0.27) (0.31) (0.33) ’ (9.41)

| os81 | 02s 0.64 0.56 | 19.54

Sampling 3) | 610y | 025 || (0.30) (0.32) 084 | 1565
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Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 37.63% | 36.02% | 36.56% 86.34%
Chuxin(Traditional) | 48.39% | 45.70% | 46.59% 85.24%
1 Chuxin(Simplified) | 51.61% | 48.92% | 49.82% 85.91%
Qwen(Traditional) 37.63% | 35.13% | 35.79% 86.41%
Qwen(Simplified) | 37.63% | 34.05% | 35.07% 87.03%
BM25 26.34% | 49.10% | 33.78% 72.30%
Chuxin(Traditional) | 34.41% | 65.05% | 44.62% 71.41%
2 Chuxin(Simplified) | 34.95% | 66.13% | 45.34% 71.79%
Qwen(Traditional) | 30.11% | 55.23% | 38.21% 73.70%
Qwen(Simplified) | 31.72% | 58.46% | 40.36% 73.05%
BM25 26.70% | 70.82% | 38.07% 59.82%
Chuxin(Traditional) | 29.57% | 79.96% | 42.48% 59.68%
3 Chuxin(Simplified) | 29.93% | 81.04% | 43.02% 60.31%
Qwen(Traditional) 26.70% | 71.90% | 38.29% 61.36%
Qwen(Simplified) | 25.63% | 68.14% | 36.57% 60.93%
BM25 25.54% | 83.41% | 38.22% 50.09%
Chuxin(Traditional) | 27.15% | 89.50% | 40.66% 49.46%
4 Chuxin(Simplified) | 27.42% | 90.04% | 41.02% 49.93%
Qwen(Traditional) | 24.46% | 80.18% | 36.64% 50.92%
Qwen(Simplified) | 24.73% | 80.72% | 37.00% 51.10%
BM25 23.82% | 87.92% | 36.41% 42.45%
Chuxin(Traditional) | 25.54% | 95.09% | 39.06% 41.27%
5 Chuxin(Simplified) | 25.32% | 94.55% | 38.76% 41.44%
Qwen(Traditional) | 23.82% | 88.46% | 36.46% 43.38%
Qwen(Simplified) | 23.60% | 86.85% | 36.05% 42.92%
BM25 22.71% | 90.82% | 35.09% 36.51%
Chuxin(Traditional) | 24.14% | 97.99% | 37.38% 34.99%
6 Chuxin(Simplified) | 23.78% | 97.24% | 36.91% 34.50%
Qwen(Traditional) 23.06% | 93.84% | 3581% 36.27%
Qwen(Simplified) | 22.17% | 89.00% | 34.31% 36.14%
BM25 21.94% | 94.05% | 34.22% 30.01%
Chuxin(Traditional) | 22.71% | 97.99% | 35.43% 29.17%
7 Chuxin(Simplified) | 22.71% | 97.99% | 35.43% 28.96%
Qwen(Traditional) | 22.09% | 95.13% | 34.49% 30.92%
Qwen(Simplified) | 21.32% | 90.29% | 33.18% 31.25%
BM25 21.65% | 97.81% | 33.99% 25.78%
Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.58%
8 Chuxin(Simplified) | 22.05% | 99.28% | 34.55% 26.05%
Qwen(Traditional) 21.25% | 95.13% | 33.30% 27.45%
Qwen(Simplified) | 21.11% | 94.59% | 33.09% 27.81%
BM25 21.17% | 98.03% | 33.29% 22.52%
Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.12%
9 Chuxin(Simplified) | 21.41% | 99.28% | 33.65% 22.50%
Qwen(Traditional) 2081% | 96.20% | 32.72% 24.51%
Qwen(Simplified) | 20.57% | 94.59% | 32.31% 25.25%
BM25 20.78% | 98.03% | 32.73% 20.12%
Chuxin(Traditional) | 20.99% | 99.28% | 33.06% 20.32%
10 Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.41%
Qwen(Traditional) | 20.46% | 96.20% | 32.21% 22.23%
Qwen(Simplified) | 20.46% | 96.20% | 32.21% 22.90%




Top N Model Precision | Recall | F1-Score | Compression Rate

BM25 37.63% | 36.02% | 36.56% 86.34%

Chuxin(Traditional) | 48.39% | 45.70% | 46.59% 85.24%

1 Chuxin(Simplified) | 51.61% | 48.92% | 49.82% 85.91%

E ’ A Qwen(Traditional) | 37.63% | 35.13% | 35.79% 86.41%
Qwen(Simplified) 37.63% | 34.05% | 35.07% 87.03%

BM25 26.34% | 49.10% | 33.78% 72.30%

oo Chuxin(Traditional) | 34.41% | 65.05% | 44.62% 71.41%
AR 2T 2 Chuxin(Simplified) | 34.95% | 66.13% | 45.34% 71.79%
iti 55.23% | 38.21% 73.70%

Qwen(Traditional) 30.11%

Qwen(Simplified) | 31.72% | 58.46% | 40.36% 73.05%

BM25 26.70% | 70.82% | 38.07% 59.82%

Chuxin(Traditional) | 29.57% | 79.96% | 42.48% 59.68%

3 | Chuxin(Simplified) | 29.93% | 81.04% | 43.02% 60.31%

Qwen(Traditional) 26.70% | 71.90% | 38.29% 61.36%

o R ec al | F‘ﬁ 1-'- j:m: ﬁ%u 7:9 5 (y El\] 1| {/— —F . * $-‘§ }‘J-/\\E H-=12= . éy —Pj— ti 1‘5 ';L" Qwen(Simplified) | 25.63% | 68.14% | 36.57% 60.93%
1 l — (0 AR 5( N2 s WA =074 A / / Z~ BM25 25.54% | 83.41% | 38.22% 50.09%

Chuxin(Traditional) | 27.15% | 89.50% | 40.66% 49.46%

4 | Chuxin(Simplified) | 27.42% | 90.04% | 41.02% 49.93%

Qwen(Traditional) | 24.46% | 80.18% | 36.64% 50.92%

F1-Score_EF3.97%, Compression RateBll#2 A T 11.59% o e 45%

Chuxin(Traditional) | 25.54% | 95.09% | 39.06% 41.27%

5 | Chuxin(Simplified) | 25.32% | 94.55% | 38.76% 41.44%

\9;% = Qwen(Traditional) 23.82% | 88.46% | 36.46% 43.38%
® Fl:ﬁ Qwen(Simplified) | 23.60% | 86.85% | 36.05% 42.92%
BM25 22.71% | 90.82% | 35.09% 36.51%

Chuxin(Traditional) | 24.14% | 97.99% | 37.38% 34.99%

_ 6 | Chuxin(Simplified) | 23.78% | 97.24% | 36.91% 34.50%

o o % 7‘?&% ,&L.TAM E_ 8 B E/\J Ol [ W A ﬁﬁ. B2 988 N FHt §E_ E& ;‘\I_- E/J 1; % ‘\I-: - Qwen(Traditional) | 23.06% | 93.84% | 35.81% 36.27%
AR R > SNBEFTRS /X ™ TAIT “HE Qwen(Simplified) | 22.17% | 89.00% | 34.31% 36.14%

BM25 21.94% | 94.05% | 34.22% 30.01%

n . - e Chuxin(Traditional) | 22.71% | 97.99% | 35.43% 29.17%

= I | E/J % % = 1}'_1] Sabl == % — 7 | Chuxin(Simplified) | 22.71% | 97.99% | 35.43% 28.96%
j:an:l_ ) = \*ﬁ % E,J *%\-L ‘ :/5\* \iFIZJ Y LJ N B o E: -/I-.I/:"“EE n2 © chn(Tradi}:ional) 22.09% | 95.13% | 34.49% 30.92%
Qwen(Simplified) | 21.32% | 90.29% | 33.18% 31.25%

BM25 21.65% | 97.81% | 33.99% 25.78%

Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.58%

8 | Chuxin(Simplified) | 22.05% |99.28% | 34.55% 26.05%

Qwen(Traditional) 21.25% | 95.13% | 33.30% 27.45%

Qwen(Simplified) | 21.11% | 94.59% | 33.09% 27.81%

BM25 21.17% | 98.03% | 33.29% 22.52%

. Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.12%

/ - > : 9 | Chuxin(Simplified) | 21.41% |99.28% | 33.65% 22.50%

. — _ . Qwen(Traditional) 2081% | 96.20% | 32.72% 24.51%
FEEEN / » BEEE (BM25) > aStre > LLM ———>» BEEREREY — NERRERE Qwen(Simplified) | 20.57% | 94.59% | 32.31% 25.25%
BM25 20.78% | 98.03% | 32.73% 20.12%

~— Chuxin(Traditional) | 20.99% | 99.28% | 33.06% 20.32%

10 | Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.41%

Qwen(Traditional) | 20.46% | 96.20% | 32.21% 22.23%

Qwen(Simplified) | 20.46% | 96.20% | 32.21% 22.90%
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Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 32.26% | 29.21% | 30.06% 88.15%
Chuxin(Traditional) | 41.94% | 38.89% | 39.73% 87.45%
1 Chuxin(Simplified) | 40.86% | 38.35% | 39.02% 87.48%
Qwen(Traditional) | 45.16% | 42.11% | 42.96% 85.69%
Qwen(Simplified) | 48.39% | 44.80% | 45.83% 86.44%
BM25 25.27% | 45.88% | 31.99% 75.92%
Chuxin(Traditional) | 32.80% | 60.93% | 42.03% 74.23%
2 Chuxin(Simplified) | 31.18% | 57.71% | 39.87% 74.74%
Qwen(Traditional) | 32.26% | 60.39% | 41.49% 72.49%
Qwen(Simplified) | 32.26% | 59.86% | 41.31% 72.91%
BM25 25.99% | 69.75% | 37.21% 62.75%
Chuxin(Traditional) | 27.78% | 74.23% | 39.60% 62.17%
3 Chuxin(Simplified) | 27.06% | 72.08% | 38.52% 62.94%
Qwen(Traditional) | 28.85% | 76.92% | 41.11% 58.91%
Qwen(Simplified) | 28.14% | 74.77% | 40.03% 59.91%
BM25 23.92% | 78.03% | 35.78% 52.22%
Chuxin(Traditional) | 24.73% | 80.36% | 36.86% 53.45%
4 Chuxin(Simplified) | 24.73% | 80.36% | 36.86% 53.27%
Qwen(Traditional) | 25.27% | 82.51% | 37.72% 48.76%
Qwen(Simplified) | 25.27% | 82.51% | 37.72% 49.71%
BM25 23.17% | 85.23% | 35.39% 43.84%
Chuxin(Traditional) | 23.82% | 88.10% | 36.35% 45.68%
5 Chuxin(Simplified) | 23.17% | 84.87% | 35.28% 45.10%
Qwen(Traditional) | 24.03% | 87.74% | 36.50% 41.68%
Qwen(Simplified) | 24.03% | 89.18% | 36.71% 41.87%
BM25 22.71% | 91.36% | 35.12% 36.72%
Chuxin(Traditional) | 23.42% | 94.77% | 36.22% 37.70%
6 Chuxin(Simplified) | 23.42% | 95.09% | 36.30% 37.51%
Qwen(Traditional) | 23.24% | 92.80% | 35.79% 35.56%
Qwen(Simplified) | 23.24% | 93.33% | 35.83% 35.07%
BM25 22.09% | 94.23% | 34.39% 31.04%
Chuxin(Traditional) | 22.25% | 95.30% | 34.66% 31.90%
7 Chuxin(Simplified) | 22.25% | 95.30% | 34.66% 31.77%
wen(Traditional 22.55% 196.56% | 35.09% 29.68%
Qwen(Simplified) | 22.55% | 96.56% | 35.09% 29.46%
BM25 21.52% | 95.48% | 33.61% 27.03%
Chuxin(Traditional) | 21.65% | 96.59% | 33.86% 27.41%
8 Chuxin(Simplified) | 21.65% | 96.59% | 33.86% 27.49%
Qwen(Traditional) | 21.65% | 96.56% | 33.85% 25.78%
Qwen(Simplified) | 21.78% | 97.63% | 34.09% 25.35%
BM25 21.17% | 97.63% | 33.23% 23.73%
Chuxin(Traditional) | 21.29% | 97.85% | 33.38% 23.79%
9 Chuxin(Simplified) | 21.17% | 97.67% | 33.24% 24.69%
Qwen(Traditional) | 21.17% | 97.63% | 33.23% 22.51%
Qwen(Simplified) | 21.17% | 97.63% | 33.23% 22.43%
BM25 20.89% | 97.85% | 32.82% 20.58%
Chuxin(Traditional) | 20.89% | 97.85% | 32.82% 21.49%
10 Chuxin(Simplified) | 20.78% | 97.67% | 32.68% 21.96%
Qwen(Traditional) | 20.89% | 98.17% | 32.85% 20.04%
Qwen(Simplified) | 20.89% | 98.17% | 32.85% 20.06%
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Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 37.63% | 36.02% | 36.56% 86.34%
Chuxin(Traditional) | 48.39% | 45.70% | 46.59% 85.24%
1 Chuxin(Simplified) | 51.61% | 48.92% | 49.82% 85.91%
Qwen(Traditional) | 37.63% | 35.13% | 35.79% 86.41%
Qwen(Simplified) | 37.63% | 34.05% | 35.07% 87.03%
BM25 26.34% | 49.10% | 33.78% 72.30%
Chuxin(Traditional) | 34.41% | 65.05% | 44.62% 71.41%
2 Chuxin(Simplified) | 34.95% | 66.13% | 45.34% 71.79%
Qwen(Traditional) | 30.11% | 55.23% | 38.21% 73.70%
Qwen(Simplified) | 31.72% | 58.46% | 40.36% 73.05%
BM25 26.70% | 70.82% | 38.07% 59.82%
Chuxin(Traditional) | 29.57% | 79.96% | 42.48% 59.68%
3 Chuxin(Simplified) | 29.93% | 81.04% | 43.02% 60.31%
Qwen(Traditional) | 26.70% | 71.90% | 38.29% 61.36%
Qwen(Simplified) | 25.63% | 68.14% | 36.57% 60.93%
BM25 25.54% | 83.41% | 38.22% 50.09%
Chuxin(Traditional) | 27.15% | 89.50% | 40.66% 49.46%
4 Chuxin(Simplified) | 27.42% | 90.04% | 41.02% 49.93%
Qwen(Traditional) | 24.46% | 80.18% | 36.64% 50.92%
Qwen(Simplified) | 24.73% | 80.72% | 37.00% 51.10%
BM25 23.82% | 87.92% | 36.41% 42.45%
Chuxin(Traditional) | 25.54% | 95.09% | 39.06% 41.27%
5 Chuxin(Simplified) | 25.32% | 94.55% | 38.76% 41.44%
Qwen(Traditional) | 23.82% | 88.46% | 36.46% 43.38%
Qwen(Simplified) | 23.60% | 86.85% | 36.05% 42.92%
BM25 22.71% | 90.82% | 35.09% 36.51%
Chuxin(Traditional) | 24.14% | 97.99% | 37.38% 34.99%
6 Chuxin(Simplified) | 23.78% | 97.24% | 36.91% 34.50%
Qwen(Traditional) | 23.06% | 93.84% | 35.81% 36.27%
Qwen(Simplified) | 22.17% | 89.00% | 34.31% 36.14%
BM25 21.94% | 94.05% | 34.22% 30.01%
Chuxin(Traditional) | 22.71% | 97.99% | 35.43% 29.17%
7 Chuxin(Simplified) | 22.71% | 97.99% | 35.43% 28.96%
Qwen(Traditional) | 22.09% | 95.13% | 34.49% 30.92%
Qwen(Simplified) | 21.32% | 90.29% | 33.18% 31.25%
BM25 21.65% | 97.81% | 33.99% 25.78%
Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.58%
8 Chuxin(Simplified) | 22.05% | 99.28% | 34.55% 26.05%
Qwen(Traditional) | 21.25% | 95.13% | 33.30% 27.45%
Qwen(Simplified) | 21.11% | 94.59% | 33.09% 27.81%
BM25 21.17% | 98.03% | 33.29% 22.52%
Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.12%
9 Chuxin(Simplified) | 21.41% | 99.28% | 33.65% 22.50%
Qwen(Traditional) | 20.81% | 96.20% | 32.72% 24.51%
Qwen(Simplified) | 20.57% | 94.59% | 32.31% 25.25%
BM25 20.78% | 98.03% | 32.73% 20.12%
Chuxin(Traditional) | 20.99% | 99.28% | 33.06% 20.32%
10 Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.41%
Qwen(Traditional) | 20.46% | 96.20% | 32.21% 22.23%
Qwen(Simplified) | 20.46% | 96.20% | 32.21% 22.90%




Top N Model Precision | Recall | F1-Score | Compression Rate

BM25 37.63% | 36.02% | 36.56% 86.34%

Chuxin(Traditional) | 48.39% | 45.70% | 46.59% 85.24%

1 Chuxin(Simplified) | 51.61% | 48.92% | 49.82% 85.91%

E ’ A Qwen(Traditional) | 37.63% | 35.13% | 35.79% 86.41%
Qwen(Simplified) 37.63% | 34.05% | 35.07% 87.03%

BM25 26.34% | 49.10% | 33.78% 72.30%

oo Chuxin(Traditional) | 34.41% | 65.05% | 44.62% 71.41%
AR 2T 2 Chuxin(Simplified) | 34.95% | 66.13% | 45.34% 71.79%
iti 55.23% | 38.21% 73.70%

Qwen(Traditional) 30.11%

Qwen(Simplified) | 31.72% | 58.46% | 40.36% 73.05%

BM25 26.70% | 70.82% | 38.07% 59.82%

Chuxin(Traditional) | 29.57% | 79.96% | 42.48% 59.68%

3 | Chuxin(Simplified) | 29.93% | 81.04% | 43.02% 60.31%

Qwen(Traditional) 26.70% | 71.90% | 38.29% 61.36%

o R ec al | F‘ﬁ 1-'- j:m: ﬁ%u 7:9 5 (y El\] 1| {/— —F . * $-‘§ }‘J-/\\E H-=12= . éy —Pj— ti 1‘5 ';L" Qwen(Simplified) | 25.63% | 68.14% | 36.57% 60.93%
1 l — (0 AR 5( N2 s WA =074 A / / Z~ BM25 25.54% | 83.41% | 38.22% 50.09%

Chuxin(Traditional) | 27.15% | 89.50% | 40.66% 49.46%

4 | Chuxin(Simplified) | 27.42% | 90.04% | 41.02% 49.93%

Qwen(Traditional) | 24.46% | 80.18% | 36.64% 50.92%

F1-Score_EF3.97%, Compression RateBll#2 A T 11.59% o e 45%

Chuxin(Traditional) | 25.54% | 95.09% | 39.06% 41.27%

5 | Chuxin(Simplified) | 25.32% | 94.55% | 38.76% 41.44%

\9;% = Qwen(Traditional) 23.82% | 88.46% | 36.46% 43.38%
® Fl:ﬁ Qwen(Simplified) | 23.60% | 86.85% | 36.05% 42.92%
BM25 22.71% | 90.82% | 35.09% 36.51%

Chuxin(Traditional) | 24.14% | 97.99% | 37.38% 34.99%

_ 6 | Chuxin(Simplified) | 23.78% | 97.24% | 36.91% 34.50%

o o % 7‘?&% ,&L.TAM E_ 8 B E/\J Ol [ W A ﬁﬁ. B2 988 N FHt §E_ E& ;‘\I_- E/J 1; % ‘\I-: - Qwen(Traditional) | 23.06% | 93.84% | 35.81% 36.27%
AR R > SNBEFTRS /X ™ TAIT “HE Qwen(Simplified) | 22.17% | 89.00% | 34.31% 36.14%

BM25 21.94% | 94.05% | 34.22% 30.01%

n . - e Chuxin(Traditional) | 22.71% | 97.99% | 35.43% 29.17%

= I | E/J % % = 1}'_1] Sabl == % — 7 | Chuxin(Simplified) | 22.71% | 97.99% | 35.43% 28.96%
j:an:l_ ) = \*ﬁ % E,J *%\-L ‘ :/5\* \iFIZJ Y LJ N B o E: -/I-.I/:"“EE n2 © chn(Tradi}:ional) 22.09% | 95.13% | 34.49% 30.92%
Qwen(Simplified) | 21.32% | 90.29% | 33.18% 31.25%

BM25 21.65% | 97.81% | 33.99% 25.78%

Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.58%

8 | Chuxin(Simplified) | 22.05% |99.28% | 34.55% 26.05%

Qwen(Traditional) 21.25% | 95.13% | 33.30% 27.45%

Qwen(Simplified) | 21.11% | 94.59% | 33.09% 27.81%

BM25 21.17% | 98.03% | 33.29% 22.52%

. Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.12%

/ - > : 9 | Chuxin(Simplified) | 21.41% |99.28% | 33.65% 22.50%

. — _ . Qwen(Traditional) 2081% | 96.20% | 32.72% 24.51%
FEEEN / » BEEE (BM25) > aStre > LLM ———>» BEEREREY — NERRERE Qwen(Simplified) | 20.57% | 94.59% | 32.31% 25.25%
BM25 20.78% | 98.03% | 32.73% 20.12%

~— Chuxin(Traditional) | 20.99% | 99.28% | 33.06% 20.32%

10 | Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.41%

Qwen(Traditional) | 20.46% | 96.20% | 32.21% 22.23%

Qwen(Simplified) | 20.46% | 96.20% | 32.21% 22.90%
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Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 32.26% | 29.21% | 30.06% 88.15%
Chuxin(Traditional) | 41.94% | 38.89% | 39.73% 87.45%
1 Chuxin(Simplified) | 40.86% | 38.35% | 39.02% 87.48%
Qwen(Traditional) | 45.16% | 42.11% | 42.96% 85.69%
Qwen(Simplified) | 48.39% | 44.80% | 45.83% 86.44%
BM25 25.27% | 45.88% | 31.99% 75.92%
Chuxin(Traditional) | 32.80% | 60.93% | 42.03% 74.23%
2 Chuxin(Simplified) | 31.18% | 57.71% | 39.87% 74.74%
Qwen(Traditional) | 32.26% | 60.39% | 41.49% 72.49%
Qwen(Simplified) | 32.26% | 59.86% | 41.31% 72.91%
BM25 25.99% | 69.75% | 37.21% 62.75%
Chuxin(Traditional) | 27.78% | 74.23% | 39.60% 62.17%
3 Chuxin(Simplified) | 27.06% | 72.08% | 38.52% 62.94%
Qwen(Traditional) | 28.85% | 76.92% | 41.11% 58.91%
Qwen(Simplified) | 28.14% | 74.77% | 40.03% 59.91%
BM25 23.92% | 78.03% | 35.78% 52.22%
Chuxin(Traditional) | 24.73% | 80.36% | 36.86% 53.45%
4 Chuxin(Simplified) | 24.73% | 80.36% | 36.86% 53.27%
Qwen(Traditional) | 25.27% | 82.51% | 37.72% 48.76%
Qwen(Simplified) | 25.27% | 82.51% | 37.72% 49.71%
BM25 23.17% | 85.23% | 35.39% 43.84%
Chuxin(Traditional) | 23.82% | 88.10% | 36.35% 45.68%
5 Chuxin(Simplified) | 23.17% | 84.87% | 35.28% 45.10%
Qwen(Traditional) | 24.03% | 87.74% | 36.50% 41.68%
Qwen(Simplified) | 24.03% | 89.18% | 36.71% 41.87%
BM25 22.71% | 91.36% | 35.12% 36.72%
Chuxin(Traditional) | 23.42% | 94.77% | 36.22% 37.70%
6 Chuxin(Simplified) | 23.42% | 95.09% | 36.30% 37.51%
Qwen(Traditional) | 23.24% | 92.80% | 35.79% 35.56%
Qwen(Simplified) | 23.24% | 93.33% | 35.83% 35.07%
BM25 22.09% | 94.23% | 34.39% 31.04%
Chuxin(Traditional) | 22.25% | 95.30% | 34.66% 31.90%
7 Chuxin(Simplified) | 22.25% | 95.30% | 34.66% 31.77%
wen(Traditional 22.55% 196.56% | 35.09% 29.68%
Qwen(Simplified) | 22.55% | 96.56% | 35.09% 29.46%
BM25 21.52% | 95.48% | 33.61% 27.03%
Chuxin(Traditional) | 21.65% | 96.59% | 33.86% 27.41%
8 Chuxin(Simplified) | 21.65% | 96.59% | 33.86% 27.49%
Qwen(Traditional) | 21.65% | 96.56% | 33.85% 25.78%
Qwen(Simplified) | 21.78% | 97.63% | 34.09% 25.35%
BM25 21.17% | 97.63% | 33.23% 23.73%
Chuxin(Traditional) | 21.29% | 97.85% | 33.38% 23.79%
9 Chuxin(Simplified) | 21.17% | 97.67% | 33.24% 24.69%
Qwen(Traditional) | 21.17% | 97.63% | 33.23% 22.51%
Qwen(Simplified) | 21.17% | 97.63% | 33.23% 22.43%
BM25 20.89% | 97.85% | 32.82% 20.58%
Chuxin(Traditional) | 20.89% | 97.85% | 32.82% 21.49%
10 Chuxin(Simplified) | 20.78% | 97.67% | 32.68% 21.96%
Qwen(Traditional) | 20.89% | 98.17% | 32.85% 20.04%
Qwen(Simplified) | 20.89% | 98.17% | 32.85% 20.06%

<y
'H
i

NERBZERE

Top N Model Precision | Recall | F1-Score | Compression Rate
BM25 37.63% | 36.02% | 36.56% 86.34%
Chuxin(Traditional) | 48.39% | 45.70% | 46.59% 85.24%
1 Chuxin(Simplified) | 51.61% | 48.92% | 49.82% 85.91%
Qwen(Traditional) | 37.63% | 35.13% | 35.79% 86.41%
Qwen(Simplified) | 37.63% | 34.05% | 35.07% 87.03%
BM25 26.34% | 49.10% | 33.78% 72.30%
Chuxin(Traditional) | 34.41% | 65.05% | 44.62% 71.41%
2 Chuxin(Simplified) | 34.95% | 66.13% | 45.34% 71.79%
Qwen(Traditional) | 30.11% | 55.23% | 38.21% 73.70%
Qwen(Simplified) | 31.72% | 58.46% | 40.36% 73.05%
BM25 26.70% | 70.82% | 38.07% 59.82%
Chuxin(Traditional) | 29.57% | 79.96% | 42.48% 59.68%
3 Chuxin(Simplified) | 29.93% | 81.04% | 43.02% 60.31%
Qwen(Traditional) | 26.70% | 71.90% | 38.29% 61.36%
Qwen(Simplified) | 25.63% | 68.14% | 36.57% 60.93%
BM25 25.54% | 83.41% | 38.22% 50.09%
Chuxin(Traditional) | 27.15% | 89.50% | 40.66% 49.46%
4 Chuxin(Simplified) | 27.42% | 90.04% | 41.02% 49.93%
Qwen(Traditional) | 24.46% | 80.18% | 36.64% 50.92%
Qwen(Simplified) | 24.73% | 80.72% | 37.00% 51.10%
BM25 23.82% | 87.92% | 36.41% 42.45%
Chuxin(Traditional) | 25.54% | 95.09% | 39.06% 41.27%
5 Chuxin(Simplified) | 25.32% | 94.55% | 38.76% 41.44%
Qwen(Traditional) | 23.82% | 88.46% | 36.46% 43.38%
Qwen(Simplified) | 23.60% | 86.85% | 36.05% 42.92%
BM25 22.71% | 90.82% | 35.09% 36.51%
Chuxin(Traditional) | 24.14% | 97.99% | 37.38% 34.99%
6 Chuxin(Simplified) | 23.78% | 97.24% | 36.91% 34.50%
Qwen(Traditional) | 23.06% | 93.84% | 35.81% 36.27%
Qwen(Simplified) | 22.17% | 89.00% | 34.31% 36.14%
BM25 21.94% | 94.05% | 34.22% 30.01%
Chuxin(Traditional) | 22.71% | 97.99% | 35.43% 29.17%
7 Chuxin(Simplified) | 22.71% | 97.99% [ 35.43% 28.96%
Qwen(Traditional) | 22.09% | 95.13% | 34.49% 30.92%
Qwen(Simplified) | 21.32% | 90.29% | 33.18% 31.25%
BM25 21.65% | 97.81% | 33.99% 25.78%
Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.58%
8 Chuxin(Simplified) | 22.05% | 99.28% | 34.55% 26.05%
Qwen(Traditional) | 21.25% | 95.13% | 33.30% 27.45%
Qwen(Simplified) | 21.11% | 94.59% | 33.09% 27.81%
BM25 21.17% | 98.03% | 33.29% 22.52%
Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.12%
9 Chuxin(Simplified) | 21.41% | 99.28% | 33.65% 22.50%
Qwen(Traditional) | 20.81% | 96.20% | 32.72% 24.51%
Qwen(Simplified) | 20.57% | 94.59% | 32.31% 25.25%
BM25 20.78% | 98.03% | 32.73% 20.12%
Chuxin(Traditional) | 20.99% | 99.28% | 33.06% 20.32%
10 Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.41%
Qwen(Traditional) | 20.46% | 96.20% | 32.21% 22.23%
Qwen(Simplified) | 20.46% | 96.20% | 32.21% 22.90%
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You are an Al assistant called Twllm, created by TAME (TAiwan Mixture

of Expert) project.
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Model Precision | Recall | F1-Score | Compression Rate
BM25 36.56% | 34.95% | 35.48% 85.41%
Chuxin(Traditional) | 46.24% | 43.55% | 44.44% 86.06%
Chuxin(Simplified) | 46.24% | 43.55% | 44.44% 86.17%
Qwen(Traditional) | 38.71% | 36.56% | 37.28% 86.10%
Qwen(Simplified) | 37.63% | 35.48% | 36.20% 86.10%
BM25 30.11% | 56.99% | 39.07% 71.56%
Chuxin(Traditional) | 35.48% | 67.20% | 46.06% 72.10%
Chuxin(Simplified) | 35.48% | 66.67% | 45.88% 71.99%
Qwen(Traditional) | 31.18% | 57.74% | 39.91% 72.67%
Qwen(Simplified) | 32.80% | 59.00% | 41.26% 72.29%
BM25 26.70% | 72.80% | 38.58% 59.73%
Chuxin(Traditional) | 28.49% | 76.56% | 40.95% 60.30%
Chuxin(Simplified) | 28.85% | 78.17% | 41.59% 60.76%
Qwen(Traditional) | 27.06% | 72.44% | 38.72% 60.67%
Qwen(Simplified) | 27.78% | 73.51% | 39.58% 60.38%
BM25 25.00% | 82.69% | 37.65% 50.45%
Chuxin(Traditional) | 25.81% | 85.38% | 38.86% 50.59%
Chuxin(Simplified) | 25.81% | 85.91% | 38.94% 50.53%
Qwen(Traditional) 25.00% | 81.25% | 37.36% 49.75%
Qwen(Simplified) | 24.73% | 80.18% | 36.93% 49.63%
BM25 23.82% | BR.82% | 36.57% 42.12%
Chuxin(Traditional) | 24.68% | 93.12% | 38.01% 41.94%
Chuxin(Simplified) | 25.11% | 94.37% | 38.56% 42.69%
Qwen(Traditional) 23.17% | 84.70% | 35.34% 42.44%
Qwen(Simplified) | 23.39% | 85.23% | 35.64% 41.34%
BM25 22.89% | 92.44% | 35.43% 35.53%
Chuxin(Traditional) | 23.60% | 96.20% | 36.62% 34.71%
Chuxin(Simplified) | 23.42% | 95.99% | 36.43% 34.63%
Qwen(Traditional) 22.17% | 88.46% | 34.28% 35.53%
Qwen(Simplified) | 22.53% | 90.61% | 34.89% 35.16%
BM25 22.09% | 94.80% | 34.43% 30.22%
Chuxin(Traditional) | 22.55% | 97.49% | 35.21% 29.12%
Chuxin(Simplified) | 22.40% | 97.28% | 35.03% 29.51%
Qwen(Traditional) 21.94% | 9491% | 34.31% 30.10%
Qwen(Simplified) | 21.94% | 94.05% | 34.22% 30.10%
BM25 21.38% | 95.88% | 33.49% 25.97%
Chuxin(Traditional) | 22.05% | 99.28% | 34.55% 25.01%
Chuxin(Simplified) | 21.92% | 99.10% | 34.40% 25.06%
Qwen(Traditional) | 21.38% | 96.20% | 33.54% 25.65%
Qwen(Simplified) | 21.25% | 95.13% | 33.30% 25.52%
BM25 20.93% | 96.95% | 32.90% 22.72%
Chuxin(Traditional) | 21.41% | 99.28% | 33.65% 22.06%
Chuxin(Simplified) | 21.29% | 99.10% | 33.50% 22.09%
Qwen(Traditional) | 20.93% | 97.28% | 32.94% 23.24%
Qwen(Simplified) | 20.81% | 96.20% | 32.72% 22.31%
BM25 20.67% | 97.49% | 32.55% 19.79%
Chuxin(Traditional) | 21.10% | 99.46% | 33.19% 20.70%
Chuxin(Simplified) | 20.99% | 99.28% | 33.06% 20.47%
Qwen(Traditional) | 20.56% | 97.28% | 32.40% 21.41%
Qwen(Simplified) | 20.56% | 97.28% | 32.40% 20.58%




System | Retrieval Bert | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type Score | Score (Recall) (Recall) | Score Time
T Sorted | 084 | 038 0.75 0.70 07g | 655
§ TAME 0.12) | (031) |  (0.29) (0.33) ‘ (6.56)
1$ E % Passas 0.84 | 036 0.76 0.70 07 | 719
ASAEC 0.1y | (029) | (0.29) (0.33) ‘ (7.74)
Bocument | 084 | 036 0.74 0.69 07 | 908
K zIK E ’ﬁ (Z."] % | -;-j ocument | 913y | (0.29) |  (0.30) (0.33) ‘ (11.01)
I =0 ) . . 0.77 | 0.15 0.69 0.64 20.05
I:I ‘g‘th“‘ Time Sorted | 11y [ (0.19) | (0.34) ©03s) | *7 | (a7s)
Pyb‘e": Pacsas 0.76 | 0.14 0.67 0.63 0 | 2158
- N N L s romp ASAEC 1 0.12) | (0.19) | (0.35) (0.36) ‘ (15.31)
. BHEMAGETARTNA TR (EREEN BEENNEASE
0.12) | (020) | (0.34) (0.35) (15.18)
i Sorted | 084 | 035 0.76 0.70 0ga | 122
— Wiz -—'—- ‘ 4111y | 028) | (027) (0.30) ' (7.13)
T EAS|ER - EITHREE Expert 084 | 033 | 076 0.71 7.59
Passage | 10| 027) | (0.28) 032 | 77| (746
0.83 | 031 0.72 0.67 10.03
. _,_\.1 \"fEEFIE,—r\E’]l njfé TAM EEBERT Score * BLEU Document | 11y 027) | (0.29) 032 | "8 183
Score » ROUGE-1 K ROUGE-LF:HLI51E F192EEIRF - System | BERT | BLEU |ROUGE-1]|ROUGE-L] LLM |Inference
Prompt Score Score (Recall) | (Recall) Score Time
/— — E ~ J___ r— ~ A
» EARHUR (Without System Prompt)eYI5iL & » MMASIEGERMEREE ™M | 081 | 080 | 062 | 05 | 081 | 57
. » o e qrpout | .82 0.31 0.71 0.65 0.75 | 11.40
A e e] = — = y? E
TR o SRR TETAVME-SBUREAST PRBHERATHED © o o oo on o | o
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« BRERRE

—_— A i = ‘-\I: & ) oE System BERT BLEU |ROUGE-1 | ROUGE-L LLM Infe_rence
BRfERNEFF e o STEIERYS | &R » BENAIRHEEREEE - _Prompt | Score | Score | (Recall) | (Recall) | Score | Time
TAME 0.84 0.37 0.75 0.70 0.78 7.61
B2Kojima® A (2022 RS RABEIFHE - (EEBERTARIMMA Tet's [ Whow | 7 oas | om | oe | 210
think step by step. . E/\]%Eg j’a‘ , Eﬂﬁgﬂ,\%%ﬂLLMSE’\HﬁﬂﬁE o Expert 0.84 0.33 0.75 0.69 0.80 8.28




System | Retrieval Bert | BLEU | ROUGE-1 | ROUGE-L | LLM | Inference
Prompt Type Score | Score (Recall) (Recall) | Score Time
T Sorted | 054 | 0-38 0.75 0.70 07g | 633
§ TAME (0.12) | (0.31) |  (0.29) (0.33) ‘ (6.56)
1$ E % Passage 0.84 | 0.36 0.76 0.70 0.78 7.19
0.11) | (029) | (0.29) (0.33) (7.74)
‘ 0.84 | 0.36 0.74 0.69 9.08
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Figure 5: The effect of changing the position of relevant information (document containing the answer) on multi-
document question answering performance. Lower positions are closer to the start of the input context. Performance
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