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Background: Patent Classification

• Every patent is assigned one or more 
classification symbols during its application 
process by the patent authority based on one 
or more classification schemes such as

– International Patent Classification (IPC)

– Cooperative Patent Classification (CPC)

– For US patents, US Patent Classification (USPC)

– …
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Background: Patent Classification
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Background: Patent Classification

• All classification schemes provide a tree-like 
hierarchical taxonomy of technology areas

• For example, a USPC symbol 623/2.11
– class code 623 represents the technology area 

“prosthesis, parts thereof, or aids and accessories 
therefore

– subclass code 2.1 represents a subordinate technology 
area “heart valve”

– subclass code 2.11 represents a subordinate technology 
area “heat valves combined with surgical tool”
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Background: Patent Classification 
Analysis (PCA) 

• A popular practice in patent analysis

– All commercial patent analytic systems have built-
in PCA function

• Usually used to investigate the technology 
focuses of an entity by looking at what 
classification symbols are assigned most 
frequently to its patent portfolio
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Background: Patent Classification 
Analysis (PCA)
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Background: Pre-grant Publication
• A pre-grant publication (PGPub) is a public 

document of an utility patent application 
published 18 months after filing
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Background: Pre-grant Publication

• PGPub and its issued patent are both assigned 
classification symbols

– The two are not necessarily identical

– PGPub’s classification is usually rough and is 
mainly for task routing

• Most PCAs use classification symbols of 
issued patents, meaning the analytic result 
actually reflects the reality 30 months earlier.
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Motivation:
Can we use PGPub classification 

symbols to achieve trustworthy PCA 
while reducing the time lag down to 

18 months?
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Methodology: Assumptions & Data

• To make sure PGPub classification symbols are 
accurate enough
– We assume that the classification symbols assigned to 

the corresponding issued patent are the “correct” 
ones.

– We compare the classification symbols of the PGPubs
to those of the corresponding issued patents to see 
how different they are.

• We collected about 235,000 utility patents 
issued in the year 2012 from USPTO database 
and their PGPubs and compare their respective 
USPC symbols
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Methodology: Analysis Methods

• Using a patent’s classification symbols as example
– 726/32; 380/201; 705/57; 726/27; 726/31; 726/33

• Bold-faced symbol (main symbol) is the representative one

• PCA of commercial systems usually collects 
classification symbols by three methods
– Method 1: Only the class code of the main symbol:

726
– Method 2: the complete main symbol: 726/32
– Method 3: the entire set of symbol: 726/32; 380/201; 

705/57; 726/27; 726/31; 726/33

• PCAs usually do not consider the hierarchical 
relationship among the symbols
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Methodology: Analysis Methods

• Corresponding to the 3 PCA methods, we conduct 
three analyses
– Analysis 1 compares the main classification class 

codes
– Analysis 2 compares the main symbols
– Analysis 3 compares the sets of classification symbols

• For all 3 analyses, we calculate the percentage of 
PGPubs having identical main symbol class codes, 
main classification symbols, and sets of 
classification symbols to their corresponding 
issued patents (capture rate)
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Methodology: Analysis Methods

• For analysis 3, we further calculate the Jaccard
Coefficient

– J =
PGPub ∩{Patent}

PGPub ∪{Patent}

• {PGPub}: PGPub’s set of classification symbols

• {Patent}: Issued patent’s set of classification symbols

• All 3 analyses also do not consider the 
hierarchical relationship among the symbols
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Methodology: Analysis 1

• All three pairs have identical main symbol 
class codes

– The PGPub classification symbols have completely 
capture the content of the issued patens

– Capture rate=100% (3/3) 
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Methodology: Analysis 2

• 2 out of the three pairs have identical main 
symbols

– The PGPub classification symbols have partially 
capture the content of the issued patens

– Capture rate=67% (2/3) 
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Methodology: Analysis 3

• Only 1 out of the three pairs have identical sets of 
symbols: 726/34
– Capture rate=33% (1/3)

• Jaccard Coefficients are 
– 1st pair: 0
– 2nd pair: 1
– 3rd pair: 1/6 
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Result: For 235,000 pairs

• The capture rates from the 3 analyses
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Result: For 235,000 pairs
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• For Analysis 3, we further divide the 235,000 
pairs of patent-PGPub pairs into 5 categories, 
and look at their average Jaccard Coefficients 
separately.
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Conclusion

• It seems that the best practice for applying 
PCA on PGPubs using a commercial analytic 
system is by Method 1 (i.e., counting the 
PGPub main symbol class codes)

– For Methods 2 and 3 (i.e., counting the main 
classification symbols and counting all 
classification symbols), the analytic result such 
would either miss or carry too much noise to be 
trustworthy.
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Conclusion: Some class codes are 
trustworthy and some don’t
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