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Agenda for Today

•Scenario
•Important Notes
•Case Studies

• Types of Measures
• Qualitative
• Quantitative

•Limitations
•Take Home Messages(s)
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ScenarioScenario

U i h k l d i d i hi hUsing the knowledge acquired in this course you have 
developed a new method for knowledge acquisition.

2 Q ti i2 Questions arise: 
– How do you show that your effort is better than existing work?

– If no such work exists (“Pioneer” status): How do you know that 
your work simply “works”?
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Important Notes / 1

Wi h l i h i f hWithout evaluation there is no proof that your 
discovery/work is correct and significant

A good evaluation design takes time to be constructed

Evaluation helps you to support your claims / 
hypotheseshypotheses
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Important Notes / 2

I i f ibl l hi ! O lIt is often not possible to evaluate everything! - Only 
excerpts!

Creativity is needed

Evaluation techniques are not carved in stone

This is not a complete list of evaluation techniques (by 
f )far)
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Types of Methods

Qualitative Measures

Quantitative Measures

6

Christian Körner Graz, January 19th 2010 Evaluation

6



Knowledge Management Institute

Qualitative Evaluation

With the help of empirical studies
H bj t h l t l f th lt– Human subjects who evaluate samples of the results

– The more people you have the merrier
– Agreement between test subjects is important
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Quantitative Evaluation

With the help of proven measures

comparing the your effort to a golden standard

“compete” with a lower bound - baseline
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2 case studies

Evaluation of the Goal Prediction Interface:
– Example for qualitative evaluation

Evaluation of a method to improve semantics in a 
folksonomyfolksonomy
– Example for quantitative evaluation
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Case Study 1: Goal Prediction Interface

P di ’ l b d i d hPredicts a user’s goal based on an issued search query

uses search query log information
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
1

Three configurations with different parameter settings 
l t d f t tiwere selected for testing

P iPreprocessing:
– a set of 35 short queries was drawn from the AOL search query log

– unreasonable queries were removed (e.g. “titlesourceinc”)

Test participants ere from A stria therefore q eries like “circ it– Test participants were from Austria, therefore queries like “circuit 
city” and other brands were removed
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
2

S i d h 3 i iSystem received the 35 queries as input

For each of the queries the top 10 resulting goals were 
collected
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
3

U h d l if h l i l i hUser had to classify the resulting goals into three 
classes
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
4

E l f h l ifi iExamples of the classification:
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
5

l b l d h 10 l f 3 i5 annotators labeled the top 10 results for 35 queries 
which were produced by three different 
configurationsconfigurations

Test participants had to label the best result setTest participants had to label the best result set

This way the best configuration should be identifiedThis way the best configuration should be identified
– However for this task the agreement between the participants had 

to be calculated
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Inter-Rater Agreement / 1

l k C h ’ kalso known as Cohen’s kappa

Pr(a).... relative observed agreement among testers
Pr(e).... hypothetical probability of chance agreement
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Inter-Rater Agreement / 2

κ Interpretation

0.0 - 0.2 Slight agreement

0.21 - 0.4 Fair agreement

0.41 - 0.6 Moderate agreement

0.61 - 0.8 Substantial agreement

0.81 - 1.0 Almost perfect agreement
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Evaluating the Goal Prediction Interface /Evaluating the Goal Prediction Interface / 
6

A 0 6Average κ = 0.67 
– indicating substantial agreement

In 83 % of the cases configuration 3 was chosen for theIn 83 % of the cases configuration 3 was chosen for the 
best result set

Configuration 3 also had the best precision (percentage 
of relevant goals)
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Quantitative Measures

N d dNeeded:

“Ground Truth” or “Golden Standard” - verified 
knowledge from a trusted resource 

and/or

Baseline for calculations (naive or other measures)
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Case Study 2:Case Study 2: 
Semantics in Folksonomies

Based on user behavior we created a (sub-)folksonomy 
hi h d b tt t ti ( )which produces better tag semantics (synonyms)

W h d th t ti i fl ti iWe showed that pragmatics influence semantics in 
folksonomies
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Evaluating semantic similarity / 1

In an experiment we used four different measures to 
t t th hi h t ib t t thextract the users which contribute more to the 

semantics in a folksonomy.

Objective: find the method which works best to identify 
synonyms of tags in a social tagging platformsynonyms of tags in a social tagging platform 
(del.icio.us).

21

Christian Körner Graz, January 19th 2010 Evaluation

21



Knowledge Management Institute

Evaluating semantic similarity / 2

For each measure: 
B i i i il it th t t t d f h– By using cosine similarity on the tag vectors we computed for each 
tag its most similar tag.

Question: How do we quantify the performance of eachQuestion: How do we quantify the performance of each 
measure apart from anecdotal evidence?
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Evaluating semantic similarity / 3

Si l hSimple approach:

WordNet distance
– length of path between two concepts which are contained within 

WordNetWordNet

– Disadvantages:
• Does not take the structure of the network into account• Does not take the structure of the network into account
• Does not deal with multiple paths
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Evaluating semantic similarity / 4

S l i f h blSolution for these problems:
– Jiang-Conrath Distance
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Jiang-Conrath Distance

combines lexical taxonomy structure with the statistical 
i f ti finformation of a corpus

bi d hcombined approach:
– edge-based (distance) approach
– node-based (information content) approachnode based (information content) approach

[JiangConrath]
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Evaluating semantic similarity / 5

Wh didWhat we did:

– For each tag we computed the most similar tag according to cosineFor each tag we computed the most similar tag according to cosine 
similarity of the tag vectors produced by the four measures

for each of these these tag pairs we computed the Jiang Conrath– for each of these these tag pairs we computed the Jiang-Conrath 
distance (if both tags were present in WN)

Af h l l d h JCN di f ll d– After that we calculated the average JCN distance of all mapped 
tag pairs and took this as an indicator for the semantic quality in 
our sub-folksonomy
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Evaluating semantic similarity / 6

Wh didWhat we did cont.:
– As baselines we

• selected random users from the folksonomyselected random users from the folksonomy
• used the complete folksonomy

– for both baselines the same procedures as described before were 
appliedapplied

We showed:
– the best measure for the selection of the users
– not the complete folksonomy is needed for the emergence of the 

semantics withinsemantics within
– some users in a folksonomy generate “semantic noise” which does 

not facilitate the emergence of semantic structures in folksonomies
tagging pragmatics influences semantics in folksonomies
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Limitations of this evaluation

only applies to words found in WordNet

– no slang or memes (“rick rolled”)

– no abbreviations (“UC LA”)
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Take home message(s)

Evaluation is a key factor for proofing that your work is 
tcorrect

G d l ti d i t k tiGood evaluation design takes time

fEvaluation methods are manifold. There exists no 
absolute guide to evaluations.

Be creative!

29

Christian Körner Graz, January 19th 2010 Evaluation



Knowledge Management Institute

Thank you for your attention!Thank you for your attention!
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