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Motivation

= Knowledge about human goals has been found to be important
= egoal@E@nis ont@inntiguser rgoatligon)

. the generation of action _seckuences that implement goals (planning) [Lieberman07]
how to lose weigh

= How do weHEfSDREa) EDAEMINYE user goal?
download pictures of angels
Related Research:

= Undersudirie 9oadt icoribsHaGUSerdgoal&ose and Levinson 04]
. high levehﬁﬁﬁ@?%ﬁ{iﬂﬂmﬂéﬂies to improve retrieval on the web

. et, we know |ittle about the specific goal instances
Y you I!waéfa%adI Jéy : ?

= Goals and %rlnr%ql&qysiéoi){vsteo ul'L(Jj%nd Lieberman04, Lee05]
. Goal Oriented Search Engine (GOOSE)
. yet, the acquisition of goals has proven to be difficult

. Graz, May 2008




TU

Knowledge Management Institute Grazm

Research Overview

Research Question:

= |f and How search query logs can be utilized to overcome the problem of
acquiring knowledge about human goals?

Following an exploratory research style, we intend to show:
= contain a small but interesting number of user goals

=  Separation by automatic methods

= Difference of search query goals with regard to goals in other corpora
(43Things.com)

Expected Results:
= Knowledge about the automatic acquisition of goals out of search query logs
= Knowledge about the nature of goals extracted from search query logs
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Results of Human Subject Study(1)

2500 T o T T T T
= 4 independent raters R B Not containing goals
[ Controversial queries
= |abeled 3000 queries 7000 B Containing goals
'% 1500
3
Pair K c
A-B 0.86 € 1000
A-C 0.87 “
A-D 0.88
B-C 0.83 >0
243/8.1%
B-D 0.84 149/5.0% 98/3.3% 134/4.9%
C-D 0.87 . eeel | -
0/4 a4 2/4 34 4/4

 Agreement

Queries Not Containing Goals = Queries Containing Goals
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Results of Human Subject Study(2)

2376/79.2%

Examples:

Il Not containing goals
[ Controversial queries
I Containing goals

. bug killing devices
mothers working from home
B owtolose weight

]
[
(]
(=

Number of Queries

243/8.1%

149/5.0% 98/3.3% 134/4.9%

= Classes appear to be separable 074 U 204 34 m

Agreement

= - Motivates an automatic approach

Queries Not Containing Goals = Queries Containing Goals
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Experimental Setup

« AOL search query log [Pass06]

e ~ 20 million search queries

 recorded between March 1 and May 31 (2006 )
 ethical issues

*  pre-processing steps to reduce noise
« - pre-processed set comprises 5.405.547 queries

 labeled queries from the human subject study were utilized as
training examples (controversial queries were omitted)
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Classification Approach(1)

= Feature Types
- Set of Words

- stop word removal

- Part-Of-Speech Trigrams
- Maximum Entropy Tagger
—  trained on the Wall Street Journal Corpus

Example:  query: “buy a car’

Set of words:

Part-of-Speech
Trigrams:

- buy/VB a/DT car/NN

{ buy, car}

$ VB DT

NN $

m—)> {$ VB DT, VB DT NN, DT NN $}
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Classification Approach(2)

* Linear Support Vector Machine [Dumais98]
Robust and effective in the area of text classification

Weka Machine Learning Toolkit [Witten05]

No feature selection

= Performance;:
10 trails — 3 fold Cross Validation

Values averaged

Precision, Recall and F1-Measure for the class: “queries

containing goals”

Precision

Recall

F1 — Measure

0.77

0.63

0.69
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Result Set

= Applying the learnt classifier results in:
= Result set containing 118.420 entries
= 97.454 (82,3%) of them are unique

Nr. |Goal Instance #Users |Nr. |Goal Instance #Users
1 | add screen name 194 11 <cancel aol account 46
2 <{create screen name > |98 12 |check my computer 41
3 rent to own 85 13 < skating with celebrities> |40
4 |[listen to music 78 14 < | discover credit card 37
5 pimp my ride 64 15 pimp my myspace 34
6 pimp my space 61 16 <.change my password 33
7 assist to sell 57 17 how to gain weight 32
8 | wedding cake toppers |53 18 <enterprize car rental 31
9 [ cancel aoi service 50 19 manage my account 30
10 | “deleted” 47 20 trick my truck 30
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Comparative Evaluation

= Comparison with 43Things.com (Goal Corpus)

— Social Networking site, where users can share lists of goals they
want to achieve

—  sample of 36.000 entries

=  \We are interested, if and how the two datasets differ:
= Nature of goals
=  Scope of goals

= Perform Qualitative Analysis

= by examining most frequent entries in both data sets
(verbs, nouns, goal instances)
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Verbs in AOL vs. 43

= Top N most frequent verbs of both goal corpora

= Observations:
AOL verbs seem to deal with technical issues
43Things contains more verbs reflecting social activity

hings

#Verbs

AOL

Overlap

43Things

10

buy, listen, sell,

use, play

make, find, get,
do, learn

be, go have,
read, see

50

listen,change,
look, move,add,
remove, clean,
| install, apply,
draw, put, are,
set, convert, rent,
tell, (fix, Xpimp,
wed, check, cook,
deleted

get, be, learn,
go,make, have,do,
read, see, find,
| buy, take,write,
start,stop, eat,
want,
create,

play,use, lose, is|speak,
| VISIt,

grow, know, sell

keep( | improve,
build, | organize; save

S, become,
meet, finish,
live, watch, run,
give, spend,
try, own,
love,

74
join, |

attend,
ride, let, work,
am

. Graz, May 2008




Knowledge Management Institute

TU

Grazm

AOI_IVerb: be |
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= QObservations:

—~ AOL goals seem to deal with
health related issues :

be anorexic, be bulimic, be emo

43Things Verb: be

=
N

=
(=]

@

Y .
'aQQ -\"z e &f‘& & '§'0 & e-é\
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— 43Things goals appear to exhibit a
more positive sentiment:

be loved, be debt free, be healthy

. Graz, May 2008

12



TU

Knowledge Management Institute Grazm
AOL Verb: get .; 43Things Verb: get
LEO
140 a8
120 7
gll'.-.'l g:
S = v
U U-.i
g w -
L - 3
30
Z
MATLLE L u 1]
s & 88 & P b o SR A D b R) BH D
t@ﬂ:“b 3«3{\ &':-*2? ‘:\Eﬁﬁ &.3,"'{&' &béo t:.‘?i" 3 di.‘} {r_-;if' t*?&a &%{& {}b{"{:, & @,355 »:.ﬂ‘f 6&{’{% E:F";;LE n‘:ﬂp .;:fe o3 EPE
&7 éﬁb eﬁ’ﬁ & o8 \F& -v:"* § ﬁbﬁ § u“.t“qﬁ 2 J}Q a‘vﬁﬁ fﬂ f@‘& -Fﬁ & ’ +‘&
ﬁj“d‘ai“&f-\fk .ﬁ?} &>/ Y&/ & o/ F S 2
3___ 1&':. Q'E-\' {E’ ':-\-'tl I:!" &ﬁb -..",:-Q E."":I
q,z‘f., q@','-f & ,:E”f“ s
= (QObservations:
_ Users seem to have different time - 43Th|ng§ Users d_O not seem
frames in mind - AOL Users often to underlie these time
appear to seek immediate answers: constraints:

get in shape, get up earlier,

get rid of ants, get out of debt, get rid of moles get bachelor degree
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Contribution

= automatically extracting user goals from search queries
seems feasable to a certain extent

= examination of query instances rather than a high level
categorization [Broder02]

= search query logs appear to be a promising resource to
aquire human goals in an automatic way as opposed
[Lieberman07] where human engagment is required

. Graz, May 2008
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Discussion

= Does the knowledge about a user‘s search intent allow an
Improvement concerning the retrieval task?

= only a very small percentage of queries contain user goals
= [HeO07] already attempt to predict user goals from search queries

= |s it likely that users are going to change their attitude about
expressing their latent search intent in an explicit way.

. Graz, May 2008
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Thanks for your attention!
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Questions and
Discussion
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