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Background
In today’s knowledge-based economy the survival of enterprises highly depends on how fast they are able to adapt to the innovation pace (Kessler & Chakrabarti 1996). To overcome the future uncertainty and market dynamics firms are required to be alerted regarding scientific innovations and their technological application in industry. In this context, to master the emerging technological opportunities or inventive steps in science tools of competitive technical intelligence (CTI) are essential to both academia and industry. The purpose of this paper is utilizing advanced content-based method to extract possible gap between research and applied technologies to achieve more comprehensive business opportunities.

The major approaches for extracting the linkage between science and technologies are utilization of none-patent literature (NPL) indicator, citation network analysis or text-mining techniques. The application of NPL indicator cannot be generalized to all disciplines and they are not an ideal representative for science and technology linkage (Meyer 2000). Citation network analysis has been applied by Shibata and his colleagues (Shibata et al. 2010) on solar cell related patents and publication field to extract possible commercialization gap between science and industry. The first major problem of their approach is dismissing large amount of data that simply have not been cited. The highly cited patents or publications may signal the invention usefulness but not the novelty (Kaplan & Vakili 2013). The second problem with citation is the time lag between the disclosure of an invention or a research result, and gaining popularity or citations from the target community.  The application of content-based analysis approaches by elaborating text-mining techniques opened up more promising venue for detecting the science and technology linkage. Co-word analysis ,as a content based approach, has been used by several scholars in order to identify the emerging technologies or capturing the science and technology linkage, on either publications or patents[5,6,7,8]. Furthermore, topic modelling as more advanced unsupervised learning algorithm has been put in use for measurement of time intervals between multiple resources (patent, paper, web articles) (Jeong & Song 2014), development of knowledge organization system (Hu et al. 2014), assessment the relationship between research and teaching(Lee et al. 2014), distinguishing novelty from usefulness of inventions(Kaplan & Vakili 2013).
Methodology
In this paper, we will apply topic modelling on patents and scientific publication for the purpose of extracting the overlapping topical areas or the possible gaps between science and practical technologies over time series. To evaluate whether topic modelling using Latent Dirichlet allocation (LDA) algorithm is applicable for our purpose, we would perform a case study in field of thermal management system. The publication data (N=625) related to cooling technologies extracted from Web of science (WOS) from 1980 to 2015 using broad keywords. In the same way, 611 patent documents were collected from PATSTAT database between the time period of 1980-2010 using broad keyword and (International patent classification) IPC codes. The title and abstract of both document group were firstly pre-processed (tokenization, stop removal and term weighting). Afterward the processed text data was analysed with LDA algorithm implemented in Python programming language. For the first round of experiment, LDA algorithm was set to generate 20 topics. To facilitate the interpretation of topics, the 20 clusters (word clouds) were labelled by two experts of the field. 


Results
As a results, out of 20 topic five main categories and few sub-classes were defined. The five main categories are about: 1) Efficiency of cooling technologies, 2) cooling methods and techniques (subcategories: spray cooling, jet impingement and two phase cooling), 3) components of cooling systems, 4) arrangements of equipment and components, and 5) Application area of cooling technologies. The proportion of patents and publications were different for each topic is signalling the fact that science and technology outcomes are not equally focused on similar areas. For example, patenting rate shows to be higher in topic number 1 and 4. On the other hand, publications were more focused on topics number 2, 3 and 5. Moreover, our results does not support the linearity of innovation where the publication in a theme precedes patenting.” The presented evidences from the cluster analysis are preliminary results, and authors intend to extend the research to more detailed, apply hard clustering and to illustrate the evolution of topics based on time series. The research results aim to help investors and provide more insights as a decision making tool. 
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