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Introduction

Tip Generation: A
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i%

form of user reviews which have unique advantages to

<! 4% Steak &
____________ HhE
H [ =iF @ A

EHEX

8

,_-,.Z\nme's

ExX-[Fa s HeEHE it i

FireWorksEXX\B-F1 ... H
[IE3EIEIED 8195 ¥ 190/ A
PE AmE 1.1km

93%MZTIENFHEDRIRSRE ASAE

| “WEIEIE N S BRE”

? SENLEHEN
AIETOPS | 65 A=
5 B HE

[ 42 NI

ZiREAFIET(ERE)
DOO00 2351% ¥123/A

ER BERFIE 1.7km
85%MIEIEFT A T HIMMGRE | ASHEE
|"*Eiﬁ@;’s%ﬂtFtFHF:‘fﬁféﬂGuz,?&m" |
88£1007T

897t EILIBIM T F&E, 49T BRARE

<

=l

search

in vertical search scenarios.

FR-DIZER [

182 K (M IR (W] /E)

VBB RSINRESR

ERREEROBHIAE, ESOHKHR
RO, BRERAREH A 2RI |

—RZ(GREE)

bab L ok e T ks e
75348 A G ER B9 [ 4

T, RAUZBRARERE
, BB —WOER, 2B MNK.




Introduction =m () E ST

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 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 and in vertical search scenarios.
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Query-aware Tip Generation Framework
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Query-aware tip generation framework
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Review—»[ Encoder H Decoder }—bTip

Query-aware Encoder (Qa Ex).

« 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 (Q. Dx).

« 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 Scaled Dot-Product Attention
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Multi-Head Attention
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MultiHead(Q, K, V) = Concat(heady, ..., heady, )W
where head; = Attention(QWiQ, KWE vw))
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Methodology - Transformer-based Adaptation

(1) Review-aware Query Encoder
H = MultiHead(E;, Eq, Eq)
(2) Query-aware Review Encoder
H®" = [Hg; Hy ]|W

(3) Query-aware Tip Decoder
HY¢¢ = [Hg; HI]W
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« Debate: An open-source query-based English summarization dataset which is created from
Debatepedia.

Document  The “natural death™ alternative to euthanasia is not keep-
ing someone alive via life support until they die on life
support. That would, indeed, be unnatural. The natural
alternative 1is, instead, to allow them to die off of life
support.

Query "non-treatment” : Is euthanasia better than withdrawing
life support?

Summary  The alternative to euthanasia 1s a natural death without
life support.
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Experiments - Dataset
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 Dianping: crawled from the search log of the Dianping App.

POI J Prime*FHE i 82 5 /7 J Prime Steak & Seafood Restaurant
, " i - , i !
BARETAAAHE, OokABR ! AR LR A i’t was indeed a top-grade steal:{ and its taste was 51.1perb T}}e soup
e bk of B S I &B ;u. PR efore the meal was very special. The non-alcoholic cocktail really rid
@J’ }iﬂlﬁﬁf] R'Elf'éﬂﬁ'[&ﬁ*ﬂ}ﬁﬁﬂﬁ%jli'%)g]éd, -@:ﬂﬁ . . .
: e gm sr 5 . - myself of the greasy feeling. The service was very satisfactory, and
Review mO PR, reEIAeS, AN A K, ER TR h dish lained fully. Th ' is al
A R AR P T A AR ! each dish was explained carefully. The environment is also very
- o beautiful, the candlelight dinner under the stars is fantastic, my friends
are very satisfied!
Query RF A Romance Dinner
Tip ERETRAMBERTEAHRT The candlelight dinner under the stars is fantastic
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Experiments - Dataset

« Statistics of both datasets

za [} £ ST

Avg lLen
Dataset — er Train Valid Test
Review (Doc) Query Tip (Summary) Query
w/0 10, 846 1,356 1,356
DEBATE 72.61 11.54 9.93
w/ 10, 975 1,372 1,372
w/0 137, 208 17,151 17,151
DIANPING 101.50 3.39 12.20
w/ 179,784 22,473 22,473
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« 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.
23
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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

Group Methods : DEBA.TE .DIANP.ING
Semantic Lexicon BLEU Semantic Lexicon BLEU
Query_LEAD - 10.23 2.23 - 40.70  23.20
RETRIEVAL ExTrACT BM25 - 14.39 1.12 - 47.18  27.59
ExTrRACT EMBED - 14.43 1.13 - 37.04  28.29
RNN 83.87 8.91 11.02 60.08 4094  40.74
RNN RNN + QA_ENc 84.37 9.23 15.72 62.65 41.37  48.29
RNN + QA_DEc 84.17 9.07 15.37 62.77 4392  46.88
RNN + BorH 84.43 9.34 16.58 64.86 44.11 48.38
TRANS 87.17 10.52 30.41 65.64 47.49 48.71
TRANSEFORMER TrANS + QA_ENC 86.07 13.17  32.03 67.00 49.79  50.39
Trans + QA_Dec  84.70 13.46  32.52 62.70 42.61 52.66
TrANS + BOoTH 88.06 13.43 32.93 69.79 53.75 54.20

FARLY
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Experiments - Results

« Manual Evaluation Results

E ]

Methods Read. Rel. Useful.
RNN 2.12 32.00%  43.56%
RNN RNN + QA ENcC 2.67 40.33%  43.13%
RNN + QA _DEc 2.71 52.31%  41.49%
RNN + BoTH 2.63 53.50%  44.50%
TRANS 2.55 39.25%  44.38%
TraNns + QA _ Enc  2.88  60.52%  47.36%
Transformer
TRANS + QA _DeC  2.80 60.53%  47.37%
TRANS + BOTH 2.88 63.72% 54.35%

=l
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Experiments - Case Studies

Examples of tip generation from Dianping dataset

POI NanaZ&45F TBE4S Nana’s cake handmade baking
p . , . Eaten at the company‘s anniversary celebration. From the appearance, it
5] JE v B9, A, 3 N g ih 2 . . . L ’
“ j Hfﬁ L /?U'b - f%, T N A th;t#{. e is good, it can be seen that the technology of decorating is very good. I
RAERRATH, AT LB+, BRANE wanted to get it at 9:30 in the morning, but cause of the traffic jam, I
Review ARE, BT — %, XZERRAS, 2RITRAKL, o8 col s | e
o & o, " . s x g WASA bit late. The boss is very attentive and will tell me in advance do
EEANNAEE 2. HoMARERATG, RERERCLERE . " .
, i not worry about it. In addition, it tastes very good. I prefer to eat
AL, 35 LA, BB TS
strawberry flavor. The chocolate flavor is delicious, haha.
Query AL cake
Tip (Query LEAD) o 3) SRR E Y, Eaten at the company's anniversary celebration.
Tip (RNN) RAE 69 AR L AR IRAT Y The technology of decorating is very good.
Tip (Transformer) X P E AR The boss is very nice.
Tip (RNN-Both) FAEARAF T The cake tastes very good.

Tip (Transformer-Both)

i P EARAR RS R FEARAR AR

The boss is very nice and the cake tastes very fluffy.
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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 POls

b) The tips are generated by Trans

c) The tips are generated by Extract BM25
d) The tips are generated by Trans + Both.

#Clicks in SRP
# Query

65.72% 65.74% 65.77% 65.80%

CTR =
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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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