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Motivational Example

■ Searching for information about the BMW Z3

■ Query: ‚bmw z3‘

■ Google results:



Context Matching | Philipp Maschke | 13. Januar 2009

4

Motivational Example

□ Good
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Motivational Example

□ Also good



Context Matching | Philipp Maschke | 13. Januar 2009

6

Motivational Example

□ Yep
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Motivational Example

□ Hm…
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Motivational Example

□ ?
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Motivational Example

□ ??? (At the bottom of the page are references to other threads, 
some of them concerning the z3)
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Traditional Scoring

■ One of the reasons for irrelevant query results?

■ Current approaches only use heuristics on term frequency

□ „If a term occurs often in a document, then it must be 
important“

□ Just with different variations

□ plus methods like query expansion, stopword lists, page 
segmentation, ...
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Traditional Scoring

■ Basic algorithm

□ For every term q in the query Q

– For every document D, in which q occurs

» TermConfidence = term frequency (TF) x inversed 
document frequency (IDF)

» DocumentScore += TermConfidence
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Traditional Scoring

+ easy to understand / implement

+ many variations & add-ons developed

+ generally good results

- links, advertisements, auto-generated texts distort results

- context of terms not considered
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Term Context?

■ Same word, different meanings

□ Golf - car, sports (in German also ‚stream‘ – gulf stream)

■ Different words, same meaning

□ Jet, Airplane

■ Actual meaning defined by surrounding words

□ „VW Golf“, „golf club“

□ „The jet landed at the airport and was refueled with 
kerosene“ (same with ‚airplane‘)
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Term Context ?

■ Set of keywords defines possible meanings of a word

□ VW, car, drive, volkswagen, engine, gti  car

□ Club, hole, car, ball, course, tournament  sport

■ Open questions

□ How many keywords?

□ Distance between term and context keyword?

□ How to get keywords?

□ Mixed sets? (same keyword(s), multiple sets)
– Try it and search for ‚golf car‘ (Even works with ‚auto‘)
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Scoring with Context Matching

■ Basic algorithm

□ Construct query context QC

□ For every term q in the query Q

– For every document D, in which q appears

» Compute context matching confidence CMC of q 
using QC

» TermConfidence TC = TF + CMC
» DocumentScore += (TC x IDF)
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Construct query context QC

■ Reused query expansion technique

□ QR - set of terms related to a query

□ Rt – relatedness of t concerning Q 

– Range [0,1]
– Usually computed, here 1 by default

□ Initial search over documents
– Out of n most relevant documents …
– QR = m highest ranked terms (usually TF x IDF)

□ Traditional scoring used for initial search

■ QC = QR + Q
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Construct query context QC

■ Q = ‚Parkinsons Disease‘

□ QR = {dopamine, neurons, brain, levodopa, 
alzheimer_s, dementia, disorder, patients, 

dyskinesia, substantia}

□ Taken from paper

■ Q = ‚bmw z3‘

□ QR = {roadster, coupe, cabrio, gebrauchtwagen, 
gebraucht, fahrbericht}

□ Rough estimate using first 10 results from Google
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Scoring with Context Matching

■ Basic algorithm

□ Construct query context QC

□ For every term q in the query Q

– For every document D, in which q appears

» Compute context matching confidence CMC of q 
using QC

» TermConfidence = TF + CMC
» DocumentScore += (TC * IDF)



Context Matching | Philipp Maschke | 13. Januar 2009

22

Compute context matching confidence

□ ContextDistance (CDa,b) = min. distance between all 

occurences of two words in a text

□  
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Compute context matching confidence

□       – function of distance importance
–  

– Gaussian, hard limiter or linear functions possible

]1,0[: →ΝDist
)(CDDist
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Scoring with Context Matching

■ Basic algorithm

□ Construct query context QC

□ For every term q in the query Q

– For every document D, in which q appears

» Compute context matching confidence CMC of q 
using QC

» TermConfidence = TF + CMC
» DocumentScore += (TC * IDF)
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Context Matching - Example

■ Let‘s look at 2 examples

□ Dist(CD) linear

□ d = 10
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Context Matching - Example

■ QC = {bmw, z3, roadster, coupe, cabrio, gebrauchtwagen, 
gebraucht, fahrbericht}

CMCbmw 
= 

( 1 + 0,9 + 0,9 + 0 + 0,8 + 0 + 0)
( 1  +  1  +   1   +  1  +    1   + 1 + 1) ≈ 0,514
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Context Matching - Example

■ QC = {bmw, z3, roadster, coupe, cabrio, gebrauchtwagen, 
gebraucht, fahrbericht}

CMCbmw 
= 

( 1 + 0 + 0 + 0 + 0 + 0 + 0)
( 1 + 1 + 1 + 1 + 1 + 1 + 1) ≈ 0,143
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Traditional vs. Context Matching

■ Experiments run on a benchmark system

□ TREC web document collection WT2g

□ 247.491 documents

□ 50 pre-defined queries

□ Relevance judgment for each query

□ Standard inverted index with
– Document ID
– Term frequencies
– Positions of all terms
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Traditional vs. Context Matching(CM)

■ Experimental runs to configure parameters of CM

□ Weighting factor for TF & CMC in TC

□ Weighting factor for Q & QR in QC

□ d

□ Dist(CD)

□ m

□ n

□ R

■ More information about ideal parameter values available, if 
time permits
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Traditional vs. Context Matching(CM)

INQUERY
Context 

Matching
Fujitsu Labs

Microsoft 
(OKAPI/ 

Keenbow)

0

0,5

1

1,5

2

2,5

Avg. Prec.
Prec. @ 20
#Rel. Docs in k

Avg. Prec.: 0,4228 0,3829 0,3405 0,3327

■ Comparison with top 3 algorithms
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Traditional vs. Context Matching(CM)

■ 41% improvement over simple TF-IDF scoring

■ But ≈ 30% slower than TF-IDF

□ Not counting QR computation

□ Closest distance computation rather time-consuming

■ Slightly less recall than previous best results

■ However, average precision 10% better than previous best 
results
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Conclusion

■ Very interesting & promising approach

■ First try already better than sophisticated implementations 
of TF-IDF

■ Integrates TF-IDF natively

□ Able to take advantage of many experiences there
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Backup
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Ideal Parameter Values

□ Weighting factor for TF & CMC in TC = 0,5

□ Weighting factor for Q & QR in QC = 0,5

□ D = 250

□ Dist(CD) = linear

□ m = 7

□ n = 20

□ Rt = 1 by default



Context Matching | Philipp Maschke | 13. Januar 2009

38

Overview of Terms

■ TC – term confidence, score indicating the importance of a query 
term in a given document

■ CMC – context matching confidence

■ TF – term frequency

■ IDF – inverse document frequency

■ DC – document collection

■ ID – documents retrieved in initial run

■ Q – query on the DC (e.g. „bmw z3“)

■ QR – expanded terms (m most frequent terms in n most relevant 
documents out of ID)

■ QC – query context = Q + QR

■ R – relatedness, for each term in QR for how related it is to Q
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Overview of variables

■ TSVt – term significance value, used for retrieving QR (=w*r)

■ w – weight of term t, IDF over DC

■ r – number of documents in ID, where t appears

■ m – number of words used for QR (taken from ID)

■ n – size of ID collection

■ CIq,C,D – contextual importance of q in D, with context C

■ CDq,c,D – minimum distance between all occurences of q and c in D

■ Dist(CD) – function for distance importance

■ d – maximum context distance

■ CMCq,D – gewichtet CIq,Q,D + gewichtet CIq,QR,D

■ TCq,D – gewichtet TF + gewichtet CMC
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