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Figure 2: The architecture of the proposed generate-

then-ground framework.
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Please decompose a multi-hop question into sub-questions and
answer the sub-questions step by step.

Starting below, you should interleave Deduce and Answer until
deriving at the final answer.

- Deduce: deduce the current context and then formulate a sub-
question

- Answer: answer the deduced question

Here are some examples: {examples}

S

{question} {answer}

g (a) Answer Generation a;

MR FFX H, HhOar iR T aR e ERas:
H = {(g;,a;)|7 <1}

qi,a; = M(?(IAa Q7 Hz)




Instructional Knowledge Grounding
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Here is an answer to the question. Please cite evidence from the
documents list to revise the answer. You should encapsulate the
evidence using "<ref></ref>", and the revised answer using

“srevise> </revise>".

If no evidence can be found, just give "<ref> Empty </ref>".

.

<ref> Evidence </ref> <revise> {Revised answer} </revise>

(b) Instructional Knowledge Grounding

1. tERIMERSIHE D;
D; = Retrieval(g;)

2. BFIHREIESE:
EL@' — MQ(IGs Qa qi, a‘i)

) 3. B ETFX:

Hi,=H; U{(g,a;)}

4. fFRIER (NRREHEMRXRILEE)

a; — a;
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FUEEE (Datasets)

sSCIeER 7 2 EkiaE (MHQA) EESURESE:
1.HotpotQA (HQA) (Yang et al.,, 2018)

2.MuSiQue (MQA) (Trivedi et al., 2022)
3.2WikiMultiHopQA (WQA) (Ho et al., 2020)
4.StrategyQA (SQA) (Geva et al,, 2021, B8 BIG-bench)

IXEHEE RS 7 ARSI HHEIR A, RIRSCIGRIS L.

H&FHix (Baselines)

bR iED R

AKIIMERIEZR (Generation w/o Retrieval)
kERIPEBIEZE (Generation w/ Retrieval)
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E&i8tR (Evaluation Metrics)

TGS TURA:

1.Accuracy (Acc): BN ERZEEERETLE

2.F1 $#: HE EREFRNEELERZANESE

30BN HERZE (Acct):
1. {8 GPT-3.5-turbo-instruct2 H{TEN LEITR t, FBERSRIEN 1T, BMERAARE,

A NTiFfh:
1. H =Z2ZHHERITFER TG FEHNHREER 120 M, XA =28hES (IER/ERD IER/ER) .
2. BRUZEMF 1EEEE)JL¥1EE’J1JH*€§ (Shi et al.,, 2023) .
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Experimental Results

HotpotQA MuSiQue 2Wikimultihopga StrategyQA

Ll F1 Acc Acctf Fl1  Acc Accf Fl1  Acc Accy Acc
Generate w/o Retrieval

CoT (Wei et al., 2022) 35.28 30.79 37.07 23.35 13.21 17.85 35.41 32.46 34.52 67.83
CoT-SC (Wang et al., 2022b) 42.25 38.68 39.07 15.61 10.02 12.42 40.37 36.57 38.59 70.84
GenRead (Yu et al., 2022) 35.21 36.81 37.54 9.77 9.29 10.32 23.13 20.62 28.31 67.13
GenRead w/ decomposition 42.28 4332 4531 20.13 17.58 20.62 41.19 41.63 43.24 68.13
Generate w/ Retrieval

VE (Zhao et al., 2023) 20.64 22.64 2464 6.5 11.14 15.57 13.76 31.57 32.64 63.07
ReAct (Yao et al., 2022) 40.70 33.10 37.12 15.34 17.32 19.32 35.50 30.10 33.41 68.37
GRG w/ decomposition 50.21 45.18 50.80 24.87 1791 2233 40.42 40.48 43.05 75.21
RetGen (Shao et al., 2023) 28.30 41.04 44.10 21.04 17.69 20.19 36.00 42.17 45.21 73.42
SearChain (Xu et al., 2024) - 46.76 48.12 - 17.07 2045 - 42.14 46.27 76.95
DSPy (Khattab et al., 2023) 47.80 42.43 50.07 20.11 13.40 17.40 44.77 43.43 4543 71.78
GenGround (Ours) 52.26 47.27 55.73 27.36 20.24 24.77 50.21 45.61 48.58 77.12




Results with Different Retrievers

Method HQA MQA WQA Average A |
Retriever — BM?25

Ours 4221 18.32 40.32 -
DSPy 40.86 15.32 30.85 = 1.9 A B
GRGw/dg 4131 15.62 38.84 2.36]
RetGen 39.12 841  35.83 6.50
SearChain 39.57 1493 37.4l1 3.65]
Retriever — Google Search

Ours 48.95 21.54 46.87 -
DSPy 46.86 20.71 39.92 3.29]
GRGw/dg 4257 18.41 43.21 4.39]
RetGen 42.82 14.27 4431 5.32
SearChain 4435 19.76  44.39 2.95]

Table 5: Accuracy (Acc) on three datasets using BM25
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Ablation Study

HQA SQA
F1 Acc Accy Acc

w/o deduction 42.65 |9 41.08l¢ 43.14 |12 66.51 |19
w/o grounding 45.14); 41.35], 432305 72.34]5
w/o batch 472705 45.03)9 51.1904 71.72]5

Ablation

Table 4: Evaluation results of our ablation study on two
MHQA benchmarks.
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