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Patents are highly valued intellectual property and an observable indicator of new technology. In this study, we analyze the 2014 and 2015 USPTO patents and disassemble cross-nation inventor strength. Recently, problems that are unmanageable have emerged in different fields primarily because of the rapid and sudden occurrence of these problems. In this way, original knowledge and its protective framework can unfortunately and suddenly become obsolete. Therefore, frequent and repetitive references to the diverse latest safety devices are the best means of preventing a sudden outbreak of a crisis. Discovering each country’s dominant inventors and potential industries is a fundamental way of resolving such crisis.   
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1.	Introduction 

*Information from the United States Patent and Trademark Office (USPTO) shows that for new industries to have a decisive opportunity in the market, protection of the intellectual property (IP) in their product range is crucial. Through open market information, it is possible to not only predict the launch of products from each company but also discover the competitiveness of each of their scientific advances and technologies. The United States (US) is one of the principal consumer markets in the world and is the most competitive, and its companies have the highest invention rate. To understand each country’s competitiveness, we can quickly obtain information concerning strong industries and already existing partnerships in the market from the USPTO using assignee and inventor relationships. 
2.	Related	works		Previous IP discovery work can be categorized as summarizing the tendencies of IP applications in measuring patent quality (Park and Yoon, 2014) and government–university–industry cooperation (Srihari and Mathew, 2014; Lee et al., 2014). In the field of text mining, some studies have analyzed patent classification and content (Qu et al., 2014) and some have constructed topic models and existing technology aggregations (Hu et al., 2014). Using statistics, such work can review past events and discover hidden connections (Oh et al., 2014). 
                                                 * Corresponding Author.  Email Address: mhwang@stpi.narl.org.tw (M.H.  Wang) 

Using the available information, this study utilizes invention as a connection to cross-nation mining. 
3.	Data	source	and	methods		The data source was the USPTO patent xml (USPTO) posted openly on the Internet. After identifying each xml DTD version (United States Patent and Trademark Office DTD), we extracted the xml into a single database. There are six types of DTDs (Table 1). Although the tag name or element value might be different in each version, the major elements are the same. The patent grant comprises six DOM elements: us-bibliographic-data-grant, abstract, description, drawings, claims, and claim-statement. The most complicated element is us-bibliographic-data-grant, which includes basic patent data, e.g., patent number, date, title, inventor, assignee, classification, citation, relation information, figure, examiner, agent, and applicant (Fig. 1). After extracting the xml, we calculated the relationship between every assignee and their foreigner inventors. To measure the diversity, we used Simpson’s Index, which was introduced in 1949 by Edward H. Simpson to measure degrees of concentration when individuals are classified into groups (Simpson, 1949).  
4.	Equations	n = the total number of patents from country B in country A (foreigner relation) N = the total number of patents in country A (foreigner relation) ܦ = ∑(ே)ଶ                                                                      (1) 
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5.	Figures	The USPTO patent xml has four major DOM layers. The first layer is the root layer, and the detail tags mostly belong to the bibliographic-data-grant layer (Fig. 1). The Diversity of Patent Assignee and Foreigner Inventors from USPTO are shown in Fig. 2.  

6.	Tables	There are six types of patent xml DTDs. The major elements are the same; however, the tag names and values are different (Table 1). We only compare those assignee countries, which have more than 10 foreigner inventor countries (Tables 2 and 3).  

   

 
Fig.	1: Major elements of a USPTO patent grant  
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Table	3: Number and diversity of foreigner inventors by country (Above the average) Assignee Country Number of patent Foreigner Inventor Country DiversityUSA 56663 150 0.93312Panama 27 15 0.91632South Africa 49 22 0.91628Malaysia 92 25 0.91092Spain 200 41 0.90260Italy 497 44 0.89145Sweden 3259 43 0.88949Czech Republic 31 12 0.87617Portugal 33 13 0.87052Belgium 1128 42 0.86808Germany 8285 83 0.86504Luxemburg 1311 38 0.86322Finland 1411 45 0.86152UK 2356 67 0.85414Cyprus 120 21 0.85375Switzerland 6689 59 0.84693Denmark 898 36 0.84142Malta 43 12 0.83937Netherlands 4914 58 0.83466Saudi Arabia 222 32 0.82136Island 748 38 0.82038Norway 299 31 0.82026Australia 648 41 0.82020Poland 31 13 0.81374Ireland 1606 41 0.80467Arab Emirates 50 12 0.79120Hong Kong 960 33 0.77647Hungary 51 15 0.77432
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