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Introduction

Tip Generation: A concise form of user reviews which have unique advantages to explain search 
results, assist decision making, and further improve user experience in vertical search scenarios. 
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Introduction

RELATED WORK 

• Query-focused Summarization
QFS aims to summarize a document cluster in response to a specific user query or topic. 

• Constrained Sentence Generation  
Consider external information during generation.

To take the query impact into account, this paper proposes query-aware tip generation for vertical 
search. 
We consider query information in both encoder and decoder sides to generate query-aware tips, that 
are intuitive but effective and of great business values in vertical search scenarios. 
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Query-aware Tip Generation Framework2
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Methodology

Query-aware tip generation framework 

Query-aware Encoder (QA_ENC). 
• Transformer：incorporate the query representation into the self-attention computation
• RNN: introduce a selective gate network in the encoder to distill query-relevant information from the 

input sequence. 

Query-aware Decoder (QA_DEC). 
• Transformer: incorporate the query representation into the self-attention computation as the encoder. 
• RNN: improve the attention mechanism by integrating query representation into the context vector to 

better direct the decoder. 
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Methodology - Transformer-based Adaptation 

Self-attention
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Methodology - Transformer-based Adaptation 

Query Review

L-Layers
Encoder

Decoder

𝐻𝑟

H𝑑𝑒𝑐

Encoder
Q = review
K = review
V = review

Encoder
Q = review
K = query
V = query

𝐻𝑟
′

𝐻𝑞

𝐻𝑒𝑛𝑐

𝐻𝑞
(1) Review-aware Query Encoder

(2) Query-aware Review Encoder 

(3) Query-aware Tip Decoder 
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Methodology - RNN-based Adaptation 

(1) Query Encoder

(2) Query-Selective Encoder

(3) Query-Contextual Decoder
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Experiments3
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• Debate: An open-source query-based English summarization dataset which is created from 
Debatepedia.

20

Experiments - Dataset
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• Dianping: crawled from the search log of the Dianping App.
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Experiments - Dataset
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Experiments - Dataset

• Statistics of both datasets 
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Experiments - Comparison Models 

• Query_LEAD. Taking the leading sentence(s) of a document is reported to be a strong baseline in 
summarization. 

Extractive baseline

• Extract_BM25.  Given the query, the sentences in the review are ranked by their BM25 scores and 
the top one is favored. 

• Extract_Embed. The sentences in the review are ranked by their embedding-based cosine 
similarities with the query. 

Abstractive baseline 

• RNN. An abstractive baseline utilizing the pointer generator implementation, regardless of the 
query.

• Trans. An abstractive baseline utilizing the Transformer-based encoder-decoder implementation, 
regardless of the query. 

• RNN(Trans) + Qa_Enc/Qa_Dec/Both. The RNN(Trans) with the proposed Qa_Enc and Qa_Dec
separately or jointly. 
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Experiments - Comparison Models 

Automatic Evaluation 

• Semantic : cosine similarities between the embeddings of the generated tips and the 
corresponding queries.

• Lexicon : the number of co-occurring tokens in the generated tip and query divided by the 
query length is used as a lexical proxy of the relevance. 

• BLEU : measures the coherency 

Manual Evaluation 

• Readability measures whether a generated tip is fluent and grammatical.

• Relevance indicates whether a generated tip is relevant to the query.

• Usefulness demonstrates whether the generate tip is helpful for the user to make a decision. 
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Experiments - Results

• Automatic Evaluation Results 
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Experiments - Results

• Manual Evaluation Results 
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Experiments - Case Studies 

Examples of tip generation from Dianping dataset 
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Experiments - ONLINE DEPLOYMENT 

The A/B testing system diverts 10% total query traffic and splits it equally into 4 separate buckets. 

4 buckets 

a) No tip is displayed with POIs

b) The tips are generated by Trans

c) The tips are generated by Extract_BM25

d) The tips are generated by Trans + Both. 

C𝑇𝑅 =
#𝐶𝑙𝑖𝑐𝑘𝑠_𝑖𝑛_𝑆𝑅𝑃

#Query

a b c d

65.72% 65.74% 65.77% 65.80% 
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Conclusion4
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Task: Query-aware tip generation for vertical search

Framework: an intuitive and effective query-aware tip generation framework

Methodology: Two specific adaptations for the Transformer and the RNN architectures are developed.         

Experiments:

• Extensive experiments on both public and realistic datasets reveal the effectiveness of our 
proposed approach. 

• The online deployment experiments on Dianping demonstrate the promising business value of 
the query-aware tip generation framework. 
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Conclusion
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