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1. Introduction 

Web Site Taxonomies 

Most Web sites have some kind of hierarchical menu… 

The logical content hierarchy (= taxonomy) is obvious to humans because of 

the visual presentation 

Taxonomies are (in general) not specified on code level 

Designers put much effort into designing coherent taxonomies 

Usability experts agree that users benefit from taxonomies 
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1. Introduction 

How Users Benefit from Taxonomies I 

A label describes not only 

a single page but a complete 

subtree 

Tech Politics Travel Sports 
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1. Introduction 

How Users Benefit from Taxonomies II 

The first level subsumes 

the content of the entire site 

Tech Politics Travel Sports 
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1. Introduction 

How Users Benefit from Taxonomies III 

The path from the root node  

Specifies a location 

• Can be visualized as  

breadcrumb trail 

• Can be memorized  

by users 

Tech Politics Travel Sports 
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2. Why Taxonomies Play a Limited Role in Web Search Today 

Taxonomies and Web Search 

 

Web site taxonomies are well-engineered metadata specially 

designed to facilitate access to resources…  

 

… nonetheless, Web site taxonomies rarely play a role in Web 

search today 

Exception: Google integrates breadcrumb trails in the 

presentation of some search results 
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2. Why Taxonomies Play a Limited Role in Web Search Today  

Reasons 

1. Web site taxonomies were not available to machines 

 

 

 

 

 

• Previous research shows that post-search navigation is frequent 

(see next slides) 

• Our research: Taxonomies would help users to estimate  

if a landing page is a good starting point for further exploration  

But: 

Taxonomies can be recomposed from breadcrumb trails  

Breadcrumbs become available to machines due  

to semantic markup (schema.org) 

But: 

 

2. Design of current search engines does not consider post-search 

navigation because focus is on 

• Transferring users directly to a document that answers her information need 

• Answering the information need on the Search Engine Result Page (SERP) 

Source: http://www.tripadvisor.com 
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2. Why Taxonomies Play a Limited Role in Web Search Today 

Search Result Presentation:  

Further Exploiting Taxonomy Information 

How Google presents the page / site section „www2013.org/attendees“: 

(retrieved on february 2013) 

What we would expect: 

Child pages of the page „Participants“ 
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How Google presents the 

site of our research group: 

Shortcut links to the 

most interesting pages 

on the basis of 

statistical data 

What we would expect: 

First level of the 

hierarchy summarizing 

the site contents 

2. Why Taxonomies Play a Limited Role in Web Search Today 

Search Result Presentation:  

Further Exploiting Taxonomy Information 
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3. How Taxonomies Could Enhance Web Search 

Post-Search Navigation is Frequently Observed 

Frequency of post-search navigation is not due to the limitations of 

the search engine but due to human behavior 

Users tend to enter less specific keywords to narrow in on the  

target page afterwards to reduce cognitive load [1]  

(also observed in our data, see next slide) 

Often, information need is complex and cannot be  

satisfied by a single page alone [2] 

 

[1] J. Teevan, C. Alvarado, M. S. Ackerman, and D. R. Karger, “The perfect search engine is not enough: a 

study of orienteering behavior in directed search,” in Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems, New York, NY, USA, 2004, pp. 415–422. 

[2] R. W. White and J. Huang, “Assessing the scenic route: measuring the value of search trails in web 

logs,” in Proceedings of the 33rd international ACM SIGIR conference on Research and development in 

information retrieval, New York, NY, USA, 2010, pp. 587–594. 
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3. How Taxonomies Could Enhance Web Search  

Post-Search Navigation Pattern Observed in Our Data Set 

User arrives from the 

search engine 

User descends the 

hierarchy towards the 

destination with dwell 

times << 10s 

Interpretation:  

Users memorize the position in the hierarchy rather  

than page details (e.g. exact title) 
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3. How Taxonomies Could Enhance Web Search  

Supporting Post-Search Navigation 

Observation: 

 

 

 

 

 

 

 

Current search engines 

focus on summarizing  

the content of the  

target page 

With post-search navigation in mind the focus 

should probably be extended to include 

information about the most interesting next 

navigation steps  („Where can I go from there?“) 

Hypothesis: 

In case of hierarchical organized sites, users tend to descend the 

hierarchy.  

Thus, child nodes are the most interesting next navigation targets and 

including information about the child pages of linked search results in 

the SERP would help users to estimate if it is worth visiting a page or 

not.  
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4. Empirical Study 

Setup 

Clickstreams of three highly-frequented Web sites collected 

for a period of two weeks 

www.kit.edu – main site of our institution 

470,827 clickstreams, 10-level hierarchy with 628 pages 

www.scc.kit.edu – site of center for scientific computing 

80,360 clickstreams, 9-level hierarchy with 632 pages 

Web site a municipality responsible for 25,000 citizen 

15,953 clickstreams, 4-level hierarchy with 154 pages 

 

Taxonomies  

Extracted from the content management databases 

Aligned with the clickstreams 
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Clicks on Child-Links vs. Clicks on Non-Child Links 

SERP 

Landing Page 

Outgoing Hyperlinks 

P1 

P2 P3 P4 P5 P6 
P7 

P8 

P9 1. User arrives 

    from SERP 

2. What are the  

    click-probabilities 

    for the outgoing 

    hyperlinks 

We want to estimate the probability that a user clicks on a specific link on the 

landing page… 
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SERP 

𝑨𝑪  𝑨𝑪  𝑨𝑪  𝑨𝑪  𝑨𝑪− 𝑨𝑪− 

𝑨𝑪− 

𝑨𝑪− 

𝑨𝑪− 

We want to estimate the probability that a user clicks on a specific link on the 

landing page in dependence of whether it is a child-link or not 

𝐴𝐶 : Estimation of the probability that users clicks on a link if it is a child link 

𝐴𝐶−: Estimation of the probability that users clicks on a link if it is not a child link 

 

Details and formulas in the paper! 

Clicks on Child-Links vs. Clicks on Non-Child Links 
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4. Empirical Study  

Results 

Only second hits of users arriving from a search engine considered 

 

 

 

 

 

 

Users show strong preference for child nodes 

Child nodes are a very good predictor for the next navigation step 

Including child information in the SERP would anticipate the option for 

the next browsing steps effectively 

Clicks on parents vs. clicks on non-parents also evaluated but 

preference for child nodes is far more significant (cf. paper) 

  #Clicks AC  AC
−

 
AC

AC
−  

Site A 14918 0.0681 0.0058 11.74 

Site B 1672 0.0672 0.0143 4.7 

Site C 736 0.0925 0.0085 10.88 
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Conclusion 

Study: Up to 11 times more hits on child-links 

Taxonomies strongly influence the next browsing steps in post-search 

navigation 

The integration of child links in the presentation of search results would help 

users to estimate potential information gain of post-search navigation 

Child-links could be used as shortcut links, e.g. if not enough statistical click-

data is available 

 

Future Work 

To which kind of sites the results from the study generalize is an open issue 

Child link and shortcut link trade-off (space is limited)? 

Other ways to integrate taxonomies in the presentation of search results, 

e.g. for organizing results from the same site 
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Thank You for Your Attention! 

Contact: 

Karlsruhe Institute of Technology (KIT) 

Steinbuch Centre for Computing (SCC) 

Decentralized Systems and Network Services Research Group 

(DSN) 

Web Site:   http://dsn.tm.kit.edu 

E-Mail:   matthias.keller@kit.edu 

 


