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Tasks
= Document retrieval subtask
= Theme categorization subtask

Our Approach

= Patent retrieval: find most important parts
e Patent document is structured
e Re-organize patents according to detailed descriptions

= Patent categorization: noisy elimination

e K-NN based: eliminate un-important documents and un-
Important words in categorization

e MEM based: only eliminate un-important words Iin
categorization

e By using re-organized patents!




Patent Retrieval

Finding the most important components of patent
Perform IR by component-by-component comparison



Patent Retrieval

Find most important parts
= Patent document is structured
= Re-organize patents according to detailed descriptions

Component-by-component comparison

= Two documents are similar, if the two documents are in
the same technical classes and have the same (or
similar) problem and solution (method).



Patent Retrieval:
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Patent document is structured

Normative section
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Re-organization of Patent Documents
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= Throw 6 queries to 6 indexes
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Find Most Important Parts in
Patent Documents

Patent Retrieval

* The pairs of same fields are compared
» Using keywords and BM 25 Okapi (by using Lemur Toolkit)

= Use weighted summation for final result
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Experiment Results In
Document Retrieval Subtask

Baseline
= Retrieval using full documents

Post processing for increasing precision

= Re-retrieval from retrieved 6,000 documents
* by the comparison of Noun-Verb pairs
Score = score i + B - score

Query Document Document set

Full
text

re—retrieval

Using re-organized patents showed better results!

origin

Runid Condition Topics

antcs b.ntc4 antcs b.ntc5
baseline = 0.00 0.1362 0.1286 0.1419 0.1181
do010 £ =0.00 0.1576 0.1488 0.1642 0.1366
doo11 B =0.10 0.1620 0.1473 0.1675 0.1396
do012 B =0.15 0.1655 0.1489 0.1647 0.1368
do013 £ =0.20 0.1621 0.1453 0.1608 0.1334
do014 B =025 0.1608 0.1397 0.1591 0.1306
do015 £ =030 0.1594 0.1381 0.1573 0.1286




Patent Categorization

Using the most important components of patent

Perform categorization by k-NN based and MEM
based approaches: different in noisy elimination
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Patent Categorization
I

Use only the most important components

= Use re-organized patents, which has been proved
helpful in patent retrieval

Different noisy elimination approaches

= K-NN based: classifies a given patent into the theme
codes of k documents similar to it
e Eliminate un-important documents by patent retrieval
e Eliminate un-important words by keyword extraction

= MEM based: classifies by similarity calculation
between different document vectors

e Eliminate un-important words by using weighing functions
and threshold
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KNIN-based Patent Categorization
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MEM-based Patent Categorization

Feature selection to reduce the feature size

= Vector: term vector with a word bag

= Weighting function: TF/IDF and TF/ICF

 CF(w): the category frequency of a word w
IC|

TRICF (w®) =TF (w;,d)- ICF(w)  1CF(w) =log(r ~

)

= Threshold for selection
* Fixed threshold={t|t € [0, n]}
* Floating threshold
={t|t €[avg(TFICF(w(d)))-m, avg(TFICF(w(d)))+m]
— m, n is an integer got from empirical experiments

Classifier: MAXENT Toolkit
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Document Categorization Subtask

KNN-based Theme classification
= Training documents: 2 years documents (1993, 1997)
= Equally weighted merging

 (technological field, technological field)

e (purpose, purpose)
e (method, method)

RuniD Condition MAP
001 k=10 0.6872
002 k=20 0.6842
003 k=30 0.6819 e
1004 k=50 0.6744 T
005 k=100 0.6666 -

llllll



Experiments on MEM-based

Classification
S

K-NN-based approach showed better MAP than MEM based one

. Training data Top Map\of
Approach (ID) Condition size (GB) / MAP k-I\I\I\&
MEM (ft006) TFICF, avg-2 1.12 \ 0.3776
0.6872
MEM (ft007) | TFICF, avg 0.27 \Q.3709

MEM was more fit to F-Term classification than Theme one
= MEM is relatively better for small category classification

RUN ID Condition MAP Top MAP among all
teams/runs
Theme Q
dt002 TFIDF, avg 0.3709 | 0.6872 (formal ru
dfo01 TFICF, avg-1 _+—0.4819 | 0.4819 (dry run)
F-term N
ffx01 TFICF, avg-2 % 0.4998 (formal run
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Conclusions
eSS

Component-by-component comparison
= Re-organization by using structural information of patent
= Precise comparison of components among document

K-NN based approach for patent categorization
= Elimination of un-important documents for noisy reduction
= Using similar k documents for categorization
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