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Technology Profiling

• For a set of patents (i.e., patent portfolio) 
owned by an enterprise, an institute, a 
nation,…

• Its technology profile characterizes the 
various technologies covered by the patent 
portfolio

– This study chooses to use the patent classification 
symbols for profiling patent portfolio



Traditional 1D Profiling

• This approach is commonly known as patent 
classification analysis - an occurrence frequency 
distribution of patent classification symbols
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Drawbacks (1)

• A patent often has multiple classification 
symbols and each captures only a portion of 
the patent’s technology content

• This study notices that there may be some 
“hidden” content not reflected by individual 
symbols, but by the joint assignment, or co-
assignment, of two or more symbols



Drawbacks (1)



Drawbacks (2)

• The 1D technology profile may fail to 
differentiate some patent portfolios. 

• For example, 

– Patent portfolio P includes two patents with 
classification symbols {CA, CD, CF}, {CB, CD, CF}

– Another portfolio Q includes three patents with 
classification symbols {CA, CD}, {CB, CF}, {CD, CF}

– Both portfolios show an identical 1D profile {CA, CB, 
CC, CD, CE, CF}={1, 1, 0, 2, 0, 2}
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2D Profile Matrix

• A patent portfolio is said to have N 
classification symbols {C1, C2, …, CN}, 

• Its profile matrix M is a NxN square and 
symmetric matrix

– Mmn=Mnm is the frequency of co-assignment of 
classification symbols Cn and Cm

– Mnn or Mmm is the frequency of assignment of 
classification symbol Cn or Cm



2D Profile Matrix

• For the same example, 

– Patent portfolio P includes two patents with classification 
symbols {CA, CD, CF}, {CB, CD, CF}

– Another portfolio Q includes three patents with 
classification symbols {CA, CD}, {CB, CF}, {CD, CF}



Applications of 2D Profile Matrix

• Comparing the profile matrices of different 
entities to detect their degree of similarity or 
relatedness

• Monitoring how a patent portfolio evolves over 
time

• Detecting the emergency of new technology by 
constructing and comparing profile matrices for 
a technology field at different times



A Case Study (1)

• A well-know, Taiwan-based smart phone 
manufacturer, HTC Corporation
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A Case Study (2)

• Multidimensional scaling (MDS) applied to the 
HTC profile matrices at 2012, 2014, 2016



Issues of 2D Profiling

• Most patents have just a single classification symbol?

• A patent’s technology content may involve the co-
assignment of, not two, but three or more 
classification symbols?

• Some pairs of classification symbols may actually be 
“noises?”

• A symbol has a high individual assignment frequency, 
it should also have high co-assignment frequencies 
with other symbols?
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