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2.1 Query Suggestion using Query Logs
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2.2 Query Suggestion without Query Logs
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#1 FEBHEALAZZTY

id query common search intent minor search intent

1-1 apple fertilizer Information about fertilizer for apple How to change apple into fertilizer
1-2 banana fertilizer Information about fertilizer for banana  How to change banana into fertilizer
1-3 orange fertilizer Information about fertilizer for orange How to change orange into fertilizer
2-1 Kyoto bank Information about the Kyoto Bank Information about the bank in Kyoto
2-2 Japan bank Information about the Bank of Japan Information about the bank in Japan
2-3 China bank Information about the China Bank Information about the bank in China

# 2 Phrase cluster of “orange fertilizer”
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# 3 Query suggestion results of Bing and our approach

Query = apple fertilizer

Query = orange fertilizer

Bing Our approach

Bing

Our approach

best apple tree fertilizer apple is fertilizer

sugar apple fertilizer apple wont grow fertilizer
atlas fertilizer apple has about fertilizer

hengam fertilizer

mosaic fertilizer

cru fertilizer
international fertilizer associ-
ation

atlas fertilizer corporation

atlas fertilizer
hengam fertilizer
mosaic fertilizer

cru fertilizer

international fertilizer associ-
ation
atlas fertilizer corporation

fertilizer company

fertilizer production

orange is fertilizer

orange provides fertilizer
orange is runoff from fertilizer
orange contains amounts of
fertilizer

orange was a 50-50 mix of fer-

tilizer

Query = banana fertilizer

Query = Kyoto bank

Bing Our approach

Bing

Our approach

banana fertilizer 15 5 30 banana had been grown with-
out fertilizer

banana fertilizer requirement banana purchase fertilizer
organic banana fertilizer banana contains fertilizer
fertilizer for banana trees

how to make banana fertilizer

banana tree fertilizer 6 2 12

formula

banana fertilizer for the gar-

den

banana fertilizer 6 2 12

the bank of kyoto 1td

kyoto currency exchange
kyoto images

kyoto convention

kyoto photography

citibank atm in japan

fertilizer company

fertilizer production

Kyoto is located in bank

Kyoto be on bank
Kyoto was bank
Kyoto is home to bank
Kyoto had bank
Kyoto lies at bank

Kyoto lit bank
Kyoto sits on bank

Kyoto built on bank
Kyoto set beautifully on bank

Query = Japan bank

Query = China bank

Bing Our approach

Bing

Our approach

largest banks in japan Japan is on bank

japan bank holidays Japan are bank
banks in tokyo japan Japan promulgated bank
bank of japan policy rate Japan are founded by bank
big banks in japan Japan have bank
list of japanese banks Japan is buying bank

japanese banking Japan is declared bank

boj rates Japan
bank

Japan is located on bank

are very important to

Japan generously bank

china bank philippines

china banking online

bank of china personal bank-
ing

china bank branches

people’s bank of china website
china bank philippines web-
site

bank of china internet bank-
ing

icbc bank china online bank-

ing

China made bank
China is on bank
China has raised bank

China reduced bank

China are bonded to bank
China is located on bank
China are protected on bank

China is the part of bank

China has been declared bank

China has been bank
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# 4 Precision of minor search intent

id 1-1 ] 1-2 | 1-3 | 2-1 | 22| 23
Our approach | 0.03 | 0.23 | 0.02 | 0.14 | 0.19 | 0.07
Bing 0 |024| 0 |0.03|031] O

4.1 Test Queries
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4.2 Query Expansion
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4.3 Relation Phrase Clustering
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T MEMOBERERT 7L — A% Web I—RADLHIHET
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4.4 Query Suggestion Generation
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(#£6) : www.wordsapi.com

4.5 Result
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BRTHZDLWVD ZEZIFPLTOERWED, SBIFTANY
TVEHEPL, LVERLEREZTY, REFELFMITLT
ETH5.

X [

[1] Ricardo A Baeza-Yates, Carlos A Hurtado, Marcelo Men-
doza, et al. Query recommendation using query logs in
search engines. In EDBT workshops, volume 3268, pages
588-596. Springer, 2004.

[2] Holger Bast and Ingmar Weber. The completesearch en-
gine: Interactive, efficient, and towards ir & db integration.
In Third Biennial Conference on Innovative Data Systems,
pages 88-95, 2007.

[3] Sumit Bhatia, Debapriyo Majumdar, and Prasenjit Mitra.
Query suggestions in the absence of query logs. In Proceed-
ings of the 34th international ACM SIGIR conference on
Research and development in Information Retrieval, pages
795-804. ACM, 2011.

[4] Huanhuan Cao, Daxin Jiang, Jian Pei, Qi He, Zhen Liao,
Enhong Chen, and Hang Li. Context-aware query sugges-
tion by mining click-through and session data. In Proceed-
ings of the 14th ACM SIGKDD international conference
on Knowledge discovery and data mining, pages 875-883.
ACM, 2008.

[5] Silviu Cucerzan and Ryen W White. Query suggestion
based on user landing pages. In Proceedings of the 30th
annual international ACM SIGIR conference on Research
and development in information retrieval, pages 875-876.
ACM, 2007.

[6] Alan Feuer, Stefan Savev, and Javed A Aslam. Evaluation
of phrasal query suggestions. In Proceedings of the sizteenth
ACM conference on Conference on information and knowl-
edge management, pages 841-848. ACM, 2007.

[7] Anil K Jain, M Narasimha Murty, and Patrick J Flynn.
Data clustering: a review.
(CSUR), 31(3):264-323, 1999.

[8] Bernard J Jansen, Amanda Spink, Judy Bateman, and
Tefko Saracevic. Real life information retrieval: A study

ACM computing surveys



[9]

(10]

(11]

(12]
(13]

(14]

of user queries on the web. In ACM SIGIR Forum, vol-
ume 32, pages 5-17. ACM, 1998.

Rosie Jones, Benjamin Rey, Omid Madani, and Wiley
Greiner. Generating query substitutions. In Proceedings
of the 15th international conference on World Wide Web,
pages 387-396. ACM, 2006.

Yanan Li, Bin Wang, Sheng Xu, Peng Li, and Jintao
Li. Querytrans: Finding similar queries based on query
trace graph. In Web Intelligence and Intelligent Agent
Technologies, 2009. WI-IAT’09. IEEE/WIC/ACM Inter-
national Joint Conferences on, volume 1, pages 260-263.
IEEE, 2009.

Hao Ma, Haixuan Yang, Irwin King, and Michael R Lyu.
Learning latent semantic relations from clickthrough data
for query suggestion. In Proceedings of the 17th ACM con-
ference on Information and knowledge management, pages
709-718. ACM, 2008.

George A Miller. Wordnet: a lexical database for english.
Communications of the ACM, 38(11):39-41, 1995.

Jonas Mueller and Aditya Thyagarajan. Siamese recurrent
architectures for learning sentence similarity. 2016.
Swarnadeep Saha, Harinder Pal, and Mausam. Bootstrap-
ping for numerical open ie. In ACL, 2017.



