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Research issues I
A brief view of our work on QLA
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Questions we have asked

How can we measure (+ improve) interface options‘ popularity, 
(search) effectiveness and (search) efficiency?

How does cognitive style influence search strategy and success?

Can interactive anatomical software help physiotherapists acquire
functional knowledge?

(How) do interfaces support processes known from the offline world?

Should e-Commerce Web shops have offline stores too?

People say they are worried about their privacy – but they act
accordingly?

How does language and culture influence Web usage?

Are there systematic factors that put non-English native speakers at a 
disadvantage on the Web?

[some remarks on description – prediction]

6
What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications? 

(1) A fundamental choice on integrated data analysis

„Specification“ query logs

„Selection“ request logs

(joint work with E. Brenstein, A. Kralisch, B. Mobasher, S. Spiekermann, M. 
Spiliopoulou, F. Ritter, M. Teltzrow and other) 

Cf. searching
vs. browsing

serendipity
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications? 

(1) A fundamental choice on integrated data analysis

(joint work with E. Brenstein, A. Kralisch, B. Mobasher, S. Spiekermann, M. 
Spiliopoulou, F. Ritter, M. Teltzrow and other)
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications?

203.30.5.145 - -
[01/Jun/1999:03:09:21 -0600] 
"GET /Calls/OWOM.php?xyz=abc
HTTP/1.0" 200 3942 
"http://www.lycos.com/cgi-
bin/pursuit?query=advertising+
psychology-
&maxhits=20&cat=dir" 
"Mozilla/4.5 [en] (Win98; I)"
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications?

203.30.5.145 - -
[01/Jun/1999:03:09:21 -0600] 
"GET /Calls/OWOM.php?xyz=abc
HTTP/1.0" 200 3942 
"http://www.lycos.com/cgi-
bin/pursuit?query=advertising+
psychology-
&maxhits=20&cat=dir" 
"Mozilla/4.5 [en] (Win98; I)"

Log

Background/extra knowledge
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications?

203.30.5.145 - -
[01/Jun/1999:03:09:21 -0600] 
"GET /Calls/OWOM.php?xyz=abc
HTTP/1.0" 200 3942 
"http://www.lycos.com/cgi-
bin/pursuit?query=advertising+
psychology-
&maxhits=20&cat=dir" 
"Mozilla/4.5 [en] (Win98; I)"

Log

Background/extra knowledge

What?
* Domain content ontology
* Domain behaviour ontology
* Interaction style ontology

Examples:
Educational portals / search
* Requested (search) services
ETD portal
* Target group
Medical information site
* Search service: modality
* ICD-9 classification of diseases
E-commerce
* Stage in buying process
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications?

203.30.5.145 - -
[01/Jun/1999:03:09:21 -0600] 
"GET /Calls/OWOM.php?xyz=abc
HTTP/1.0" 200 3942 
"http://www.lycos.com/cgi-
bin/pursuit?query=advertising+
psychology-
&maxhits=20&cat=dir" 
"Mozilla/4.5 [en] (Win98; I)"

Log

Background/extra knowledge

What?
* Demographics
* Behaviour

Examples:
Language
* L1 vs. L2
Culture
* Hofstede‘s country-based
Cultural Dimensions
„Relation to site“
* Customer (or just visitor)
* Type of shopped-for goods
* Method of first contact w. site
* Possible offline customer?
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What approaches to log analysis are used in different fields?
Which techniques are similar between / specific to 
fields/applications?

What?

* Statistics: e.g.
Frequencies of request classes

* Data-mining pattern languages: e.g.
Frequent sets / sequences / graphs

choice of measures is theory-driven, 
e.g. domain-dep. hyp. On linear / nonlinear navigation

* Visualizations
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Frequent patterns – usable across fields

Entry page

Search
with x
para-
meters{
Individual
page
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Semantics of requests

Step 1: Domain ontology

[Oberle, Berendt, Hotho, & Gonzalez, Proc. AWIC 2003]

• community portal 
ka2portal.aifb.uni-karlsruhe.de

• ontology-based:
• Knowledge base in F-Logic
• Static pages: annotations
• Dynamic pages: generated 

from queries 
• Queries also in F-Logic
• Logs contain these queries

affiliation
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RESEARCHER
PERSON
PROJECT
PUBLICATION
RESEARCHTOPIC
EVENT
ORGANIZATION
RESEARCHINTEREST
LASTNAME
TITLE
ISABOUT
EVENTS
EVENTTITLE
WORKSATPROJECT
AUTHOR
AFFILIATION
ISWORKEDONBY
PROGRAMCOMMITTEE
EMPLOYS
NAME
RESEARCHGROUPS
EMAIL

An example query with concepts and relations:

FORALL N,PEOPLE <-PEOPLE:
Employee[affiliation->> "http://www.anInstitute.org"] 
and PEOPLE:Person[lastName->>N].

Query = 
feature vector of concepts + relations

Session = 
feature vector of concepts + relations, 
summed over all queries in the session

Semantics of requests
Step 2: Modelling requests and sessions-as-sets

Clustering,
Association rules,
Classification, ...
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2. Semantics of sequences

Step 3: Strategy pattern discovery

An ontology of navigation
strategies

Define strategy templates
as regular expressions

– Of requests (mapped to 
ontological entities)

– Of transitions (between
ontological entities)

Ex. [.search .* individual] 

Discover strategies by
learning a strategy trie

affiliationSearch,
629

topicSearch,
312 ...

repetition,
402

refinement,
113

individual,
112

...

...

repetition,
295

...

[Berendt & Spiliopoulou, VLDB Journal, 2000]
[Berendt, Data Mining and Knowledge Discovery, 2002]
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Semantics of sequences

Step 4: Strategy pattern evaluation

Use strategy patterns‘ statistics to
Derive descriptive measures of patterns

– support, confidence

– popularity, effectiveness, efficiency

Apply inferential statistics to compare patterns

[Berendt, Data Mining and Knowledge Discovery, 2002]
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[Berendt, Data Mining and Knowledge Discovery, 2002], [Berendt, Postproc. WebKDD 2001]

Entry page

Search
with x
para-
meters{
Individual
page

Search criterion location Search criterion textual property

Communication – Visual data mining
Step 5 – Example
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Communication – Visual data mining

Step 6: Visual abstraction new semantic patterns

Shopping for jackets

Shopping for cameras

Close-
ness
to 

product

Data:see [Berendt, Günther, & Spiekermann, Communications of the ACM,in press]
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More expressive patterns and visualisations
Step 7: Graph mining and semantic detail-and-context
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What are problems with log analysis in different fields?

Here: limitations of log-mining style analyses

Samples
Often only one site, one application domain, etc.
Self-selection of users

Observational field studies
Only conjectures regarding goals, expectations, evaluations
Barely any control of relevant variables
Frequently confounded variables

Data
Noise and errors resulting from

– data collection procedures
– preprocessing heuristics (but: they aren‘t as bad as you‘d think!)

Time
Momentary snapshots; co-evolution of Web and users
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How generalisable are the techniques/findings of log 
analysis on specific logs?

Techniques: rather trivially generalisable

Findings: 
Good question! Good research issue!

A start?!: AOL vs. Microsoft search logs 

– Strohmaier et al., ADMI Workshop at WI 2008

– But is there a real cross-validation?

23

Research issues II
General questions
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How can we evaluate approaches to log analysis? (What kind of 
benchmarks do we need, how do we generate them and what kind 
of evaluation campaign should be run?)

Answer depends on how logs are viewed: 
1. logs as behavioural trails 

2. log analysis tools as software 

3. log analysis for applications

Ad (1): e.g., replicability – e.g. how stable are patterns across log parts 
(= sample across or along time), logs (= one site), different sites [but 
need good measures of concept drift!]

Ad (2): e.g., understandability of patterns? (need analysts as 
experiment participants) actionability? (the latter is already a bit 
deployment too)

Ad (3): Depends on the goal of the application; need application-
dependent measures (e.g. personalisation; site re-design)
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Can we develop a meta-methodology that combines log analysis 
with other methods to provide a "truer" picture of the user -
system - information interaction process?

First observation:

We need a combination of measurement methods

But also

A combination of questions / background theories
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Meta-methodology: One instance
(Berendt & Kralisch, Information Retrieval 2009)

1. Cognition: language and information-seeking behaviour log analysis
2. Economics: information and information flow on the Web (data) Web statistics
3. Information systems and technology acceptance: attitudes questionnaires
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What are the future challenges/directions for the field 
of query log analysis/mining? 

Relevant IMO
method/theory combinations
Interaction is more than navigation + querying / Social Media et al.
privacy preservation 

– (but: whose privacy? see Domingo-Ferrer, Secure Data Management, 2007)
time-series analysis: concept drift, co-evolution

Certainly a priority, but I don’t have anything to say about it
Web search advertising 
What is the impact of services like Twitter on search? Can microblogging streams be 
seen as queries and thus analyzed in some way?

Only in circumscribed settings (laboratory?!)
eye tracking

Data preprocessing issues that are basically solved (or about which it is known 
to what extent they are solvable)

integration of multiple transaction logs
correlating transaction logs with user behaviour
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Feasibility I: 
Within academia
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What approaches could be used to generate logs to 
share within the research community?

User participation

Consent

Rewards/incentives!
Instant gratification?!

Trade privacy for personalization benefits???
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How can we bring researchers from different 
disciplines closer together?

Events like this one!

More principled approaches for 
Describing questions about behaviour AND

describing behavioural-research methods AND 

exchanging these descriptions
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Feasibility II:
Transfer/collaborat. academia – industry
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Are there any application different from web search engines that
generate logs that once analyzed might bring benefits to the user?

Any kind of knowledge-accessing/-creating software 
learning, 

portals, 

knowledge management 

…
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Where are areas for academic - industry collaboration? What are 
the niches & contribut.s that academia can make to log analysis?

Methods expertise AND

Different questions

vs. 

Requirements / different questions AND 

data
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How can researchers get access to logs? (E.g. what will stop 
industry from sharing logs?)
[yes, this slide is on the polemical side, and there are other reasons too …]
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How can researchers get access to logs? 

NDAs

Better privacy-preserving methods
Attention: whose privacy? (not only) terminological confusion

Look at other industry fields
... Here, I am on thin ice ...

Medical research?

Ethics codes / committees?
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How can we effectively transfer research into industry? 
(Is there any application used by industry that could 
benefit from query log analysis?)

The answer is a combination of 2 previous answers:

Applications – any kind of knowledge-accessing/-creating 
software 

learning, 

portals, 

knowledge management 

…

Data need to be made available!
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How can we generate funding opportunities from grant 
agencies in log analysis?

point out importance in basic research

point out importance for supporting applications
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What do you think?
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