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1) Model of Search Intentions

2) Process of Search

3) Feature Extraction and Classification
4) Evaluation

5) Summary and Future Work
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D Observation of Keyword Queries (1)

L

m What do these queries have in common?

]

o o o o o o

barack obama

paris hilton model
michael and janet jackson
white house employees

I0S vs android

age of bill gates

travel by bike
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1 Observation of Keyword Queries (2) I'E

m What do these queries have in common?
O barack obama
paris hilton model
michael and janet jackson
white house employees
10S vs android Michael Jackson and Janet Jackson | Search

age of bill gates Q;;%
O travel by bike

0o o o o O

i family relations of Michael Jackson showing 1 to 10 of 150 entries  prev | next

- person_relative compare » familyrelationtype person compare ¥ proofs
. Th ey h ave i 1 Joe Jackson father Michael Jackson 13 found
- - i 2 Katherine Jackson mother Michael Jackson 13 found
I nformatlonal 3 Jermaine brother Michael Jackson 9 found
4 Katherine mother Michael Jackson 9 found
Sea rc h g Oa I S . 3 Debbie Rowe ex-wife Michael Jackson 9 found
& Lisa Marie Presley wife Michael Jackson 7 found
[ B rOO 2 ] 7 Michael Jackson brother Janet Jackson 6 found
8 Jermaine Jackson brother Michael Jackson 6 found
5 La Toya sister Michael Jackson 5 found
10 Debbie Rowe wife Michael Jackson 4 found
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D Observation of Keyword Queries (3) l'E

nksys

o

3,

)
9

m But is there a difference between these queries?
barack obama

paris hilton model

michael and janet jackson

white house employees

I0S vs android

age of bill gates

o o o o o o o

travel by bike
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D Observation of Keyword Queries (3) l'E
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m But is there a difference between these queries?
barack obama
paris hilton model undirected

michael and janet jackson

white house employees
I0S vs android directed
age of bill gates

o, o0 o o, o o O

travel by bike advice

m Yes! They express different types of goals. [Ros04]
O SCope
0 expected result
O complexity
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1 ’ Classification of Informational Intentions I'E

m Undirected [Ros04]

-
0 EXPLORE barack obama
L1
0 RESOLVE  paris hilton model - =] Siveevxr/-
=
0 RELATE michael and janet jackson
/
m Directed [Ros04]
o LIST white house employees 1 list
1
0 COMPARE 1I0S vs android table
o ANSWER age of bill gates CT3  fact
m Advice [Ros04] travel by bike = article
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1 ’ Observation of Intent Classes l'E

m 102,360 queries posed to GoOLAP 08/2008-10/2014
m Unstructured queries (from referrer)

m Returns factual results
Other 14%

m Large knowledge base [L0s12]
- Sy Directed
0 5 million named entities k- 10%
o 29 million facts Q-EXP

I RELATE
1 70 schema types supervised

EXPLORE
RESOLVE

@ Sitzungen

2.000 )
\J Search Explore Decide.

1.000

Undirected 77%

Juli 2011 Januar 2012 Juli 2012 Januar 2013 Juli 2013 Januar 2014 Juli 2014 Januar 2015
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1) Model of Search Intentions
2) Process of Search
3) Feature Extraction and Classification

4) Evaluation
5) Summary and Future Work
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Process of Informational Search

economics / list of
politics / people persons
I =LIST
Query . Query
Concept Objective
©) 3 _ . relevance
. semantic
- gap R
P(q|I) v q P(I|lq) |
— | white house employees\ > Eea_rch EE—
ngine
I Result
Query Visualization
Search Task Formulation
Query Method
!
q P(I|q)
refinement behavior relevance feedback
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1 ’ Dimensions of Informational Search l'E

B Query Concept
O genre, topic, time sensitivity, ... [Gon11]

Ksy:

m Query Objective
0 specificity (specific — exhaustive) [Gonl11]
0 explorativeness (directed — undirected) [Aul08]
0 task complexity (lookup - learn — investigate) [Mar06]
0 result form and size [Kat14]

® Query Method

0 query formulation [Kat14]
O ;

0 user interaction [Guol0]

v
O LI — ‘ Query Formulation > E(ra\airrfg >
i g Result W

Visualization
Search Task

Query Method ]
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D Predict Query Objective .'E

m Goal: Prediction of Informational Search Intent

m Query Objective
o0 EXPLORE / RESOLVE / RELATE
o LIST / COMPARE / ANSWER

£\

® Query Method

Query
Concept

Query
Objective
O

0
Y
—» \ Query Formulation — [—» EearCh >
ngine
Result

Visualization
Search Task

T Query Method T
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D Feature Extraction (1) .'E

m Let's use a POS tagger to extract query syntax!

O barack obama
0 paris hilton model
O white house employees

0 age of bill gates
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D Feature Extraction (2) l'E

m Let's use a POS tagger to extract query syntax!
O barack obama — NN NN

0 paris hilton model — NN NN NN
0 white house employees — JJ NN NNS

0 age of bill gates — NN IN NN NNS

m This doesn't work. Queries...
O ...are short
O ...are ambiguous
O ...are not correct English sentences
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D Feature Extraction (3) "E

m Better idea: entity recognition / schema matching

0 barack obama - NNP
|_Person_I
0 paris hilton model — NNP NNP

;Personé LPOSltlonJ

0 white house employees  — NNP NN+
|_Organization_J I—PersonCareer+—J

0 age of bill gates - NN of NNP
LAttr—I of |_Person_|

m Requires user interaction or heuristics
0 Query segmentation (NP-hard)
0 Entity recognition
0 Entity disambiguation
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Implementation of the Search Process

entities

Search Task

Interactive
Annotation

clo@lelo
\J L
Search. Explore. Decide.
fact distribution ‘ facts
* ; Y
x(q)
Intent Candidate
Results

Feature
Classification

Extraction

Result
Visualization

explicit

query formulation

feedback

implicit
feedback

I#1

refinement behavior
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D Interactive Query Annotation I'E

q q" x(q) P(I|x(q)) —
Query Interactive | Feature | Intent esult
Keywords Annotation Extraction Classification Visualization I

m We incorporate the user into the extraction process
0 Entity disambiguation from GoOLAP knowledge base
0 Right-longest-first auto complete
0 Search field with interactive annotations

A ,J'r-d__ , v 3 |
E l WJ CJ J(:) employees of the White House |
: Decide. | |

Search. Explore.

White House Organization, 17060 facts
White House Company, 1 facts
White House Office Organization, 57 facts
White House Reporter Position, 50 facts
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D Feature Extraction "E

q q’ x(q) P(Ix(q))
Query Interactive Feature Intent Result
Keywords Annotation Extraction Classification Visualization I

m Queries are then transformed into simple tag sequences:

0 Example: white house employees
|—Organization_| I—PersonCareer+—I

0 SEQpos: NNP NN+
0 SEQtype: Organization PersonCareer+

m Use sequences to produce a feature vector x(q)
0 count tags (e.g. #segments, #NN+)

O match patterns (e.g. "Person Person"~2)
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Keywords Annotation Extraction Classification Visualization I

m Estimate I from features x(q)

I = arg max P(I = I|x(q))
k=1,....K
m Labeled data set Q-EXP (n=477)
o Prior P(I), Likelihood P(x(q)|1)

m Implementation of classifier configurations
o Trivial baseline: always predict EXPLORE
0 Lucene Language Models
0 Naive Bayes supervised (C-SUP)
0 Naive Bayes semi-supervised (C-SEMI) (n=85,430)
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g CJ }2"{’9‘ current White House employees o SearCh fleld

Search. Explore.

EXPLORE X LIST «— select your result
feedback

Organization position/employments

operators™=™ = ... @ query interpretations

[T] position/employments of White House showing 1 to 10 of 3680 entries prev | next

A persoen compare ¥ organization compare v position compare v careertype status proofs
Robert Gibbs White House press secrefary professional current 226 found
2 Jay Carney White House press secretary professional current 1350 found
3 Rahm Emanuel White House chief of staff professional current 94 found
4 Scott McClellan White House press secretary professional current 83 found
: R 5 Robert Gibbs White House ospokesman professional current 81 found
We found 17.060 facts about the & Jay Carney White House spokesman professional current 76 found
Drganization White House in/ine Works 7 Alberto Gonzale White House counsel professional current 66 found
RN & John Dean White House counsel professional current 66 found
_ 9 Scoft McClellan White House spokesman professional current 62 found
ST oliects o WINE Hoves 10 James Brady White House press secretary professional past 54 found

Whitehouse (Company, 9 facts)

Whitehouse (P‘.erson. 8 facts) ViS u a | izatl O N &
Whitehouse (City, 3 facts) resu It |nteract|0n

White House (Company, 1 fact)

About goolap.info Team Publications Privacy & Terms Of Use Impressum
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1 Evaluation Results: Classifiers .'E

90.1% 90.1%

0.8 75.5%
0.7 67.2% 66.3%
0.6
0.5
0.4
0.3
0.2
0.1
0

Baseline LM Dirichlet LM Jel-Mer Bayes C-SUP Bayes C-SUP Bayes C-SUP Bayes C-SEMI

0.9 84.5% 85.4%

F1 Score

n=412 SEQpos SEQpos SEQraw SEQpos SEQtype SEQtype

m  query = white house employees

m SEQraw = JJ NN NNS 2 - Precision - Recall
= SEQpos = NNP NN+ Fl = Precision + Recall
m SEQtype = Organization PersonCareer+
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1 Evaluation Results: Classes .'E

H LM Jelinek-Mercer
® Naive Bayes C-SUP .98 n=412

B Naive Bayes C-SEMI
75 .76
l ' 0. 0. '

EXPLORE RELATE RESOLVE LIST COMPARE ANSWER
67% 14% 7% 6% 1% 5%

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

F1 Score
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. 1) Discriminative Query Patterns il

intent class SEQtype SEQpos example query freq
EXPLORE Person NNP barack obama 81.71%
Company NNP microsoft 7.23%
RESOLVE Person Position NNP NNP paris hilton model 3.30%
Person City NNP NNP mike bloomberg new york 2.62%
RELATE Person Person NNP NNP barack obama michelle obama 36.91%
Person Company NNP NNP sebastian vettel ferrari 19.19%
LIST Person NN+ NNP NN+ homer simpson quotes 10.15%
NN+ of Person NN+ of NNP siblings of george bush 1.29%
COMPARE VB Company to Company VB NNP to NNP compare google to microsoft 3.37%
Product Product NNP NNP coke pepsi 2.25%
ANSWER Person PersonAttributes NNP NN barack obama age 1.97%
Person PersonRelation NNP VB bill gates married 0.95%
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m Search is a process that spans multiple dimensions

m There is demand for factual results in Web search

= Informational queries can be sub-categorized
0 undirected, directed, advice

m We observe six classes and specific visualizations
0 explore, resolve, relate, list, compare, answer

m Feature extraction from keyword queries needs heuristics

m We classify search intent using probabilistic methods
0 supervised Naive Bayes Classifier achieves 90% F1

m We implement the process for the search engine GoOLAP
m Paper submitted to ACM WebDB at SIGMOD 2015 [Arn15]
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m Extend ontology matching

0 Detection of operator keywords
(top, list, download)

o Improve recognition of real-world concepts
(map, picture, biography)

o0 e.g. WordNet, Biperpedia

m Extend interactive relevance feedback
0 Evaluate implicit measures (mouse movement etc.)
o0 Prevent overfitting using result diversification

m Evaluate against representative data set
0 e.g. AOL search leak
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