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Objective

Estimate how important is the geographic content of a given
document, i.e., the locational relevance of the document.

Several applications:

Geographic Information Retrieval
Contextual Advertising
many more ...
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Solution

Classify documents as global or local

Use the probability estimates as the locational relevance

Narrow geographic contexts are more interesting than
broad geographic contexts

Two types of features:

Thematic
Geographic
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Thematic Features

Capture the thematic aspects of the local and global classes
that are encoded in the text, as well as on the URL.

Textual features
lowercasing, stemming, and stop-word removal
TF.IDF of all words
TF.IDF of key words (Yahoo! Term Extraction)

URL features
TF.IDF of URL n-grams, with n between 4 and 8
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Geographic Features

Characterize the geographic context of the document.

Simple Locative features
Counts for place references in text
More than twenty features

Total locations
Unique Locations
Total cities
...

High-Level Locative features
Considers the results from two geographic scope
assignment algorithms (Web-a-Where, GIPSY)
Area of the geographic scope
Confidence in geographic scope assignment
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Technicalities

Support Vector Machines (Weka + LIBSVM)
Lin, H., Lin, C., and Weng, R. (2007). A note on platt’s probabilistic
outputs for support vector machines. Machine Learning, 68(3), pp.
267 - 276

Yahoo! Term Extraction - Extracts keywords

Yahoo! Placemaker - Recognizes place references

Yahoo! GeoPlanet - Provides geographical information
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Evaluation

Two datasets with local and global classes equally split

8.000 pages from the Open Directory Project
100 news pages from local news aggregator Topix.com

Precision, Recall, F1, and Accuracy

10-fold cross validation
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Results

ODP dataset

Precision Recall F-Measure
Experiment Local Global Local Global Local Global Error Accuracy

TW 0.81 0.79 0.79 0.81 0.8 0.8 19.86 80.14
TK 0.74 0.74 0.74 0.74 0.74 0.74 25.86 74.14

TWK 0.82 0.8 0.8 0.82 0.81 0.81 19.09 80.92
U 0.66 0.69 0.72 0.63 0.69 0.66 32.47 67.53
LS 0.78 0.86 0.88 0.74 0.82 0.8 18.85 81.15
LH 0.56 0.69 0.87 0.3 0.68 0.42 41.31 58.69
LSH 0.58 0.82 0.93 0.31 0.71 0.45 37.58 62.42
T+L 0.89 0.91 0.91 0.88 0.9 0.89 10.43 89.57

T+L+U 0.89 0.91 0.91 0.89 0.9 0.9 10.15 89.85

Simple locative features are the most discriminative

Combining textual and locative features results in
improvements
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Results

Topix dataset

Precision Recall F-Measure
Experiment Local Global Local Global Local Global Error Accuracy

TW 0.53 1 1 0.1 0.69 0.18 45 55
TK 0.71 0.61 0.48 0.8 0.57 0.69 36 64

TWK 0.54 1 1 0.16 0.7 0.28 42 58
U 0.45 0.39 0.6 0.26 0.51 0.31 57 43
LS 0.63 0.6 0.54 0.68 0.58 0.64 39 61
LH 0.54 0.51 0.24 0.8 0.33 0.62 48 52
LSH 0.67 0.62 0.56 0.72 0.61 0.67 36 64
T+L 0.71 0.64 0.58 0.76 0.64 0.7 33 67

T+L+U 0.54 0.65 0.86 0.26 0.66 0.37 44 56

Topix dataset presented more difficult challenges

Combination of textual and locative features also results in
improvements
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Conclusions and Future Work

Approach for locational relevance classification

Empirical evaluation over two datasets

A combination of thematic and geographic features
obtained the best results

Future Work

Explore information from incoming links
Evaluate impact of place reference resolution performance
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The End

Thank You!
Questions?
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