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Abstract. Patent analysis (PA) is to analyze the data of patent documents such
as abstract and the number of issued patents. PA plays a major role in R&D
policy because we can forecast the future aspect of a technology by the result of
PA. So, most companies make efforts to perform PA for improving their
competitiveness. In this paper, we propose new PA model for technology
forecasting (TF). We will combine the clustering and predictive results for TF.
Using the retrieved patent documents from the United State Patent and
Trademark Office, we will make experiment to verify the performance of this
research.
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Introduction

Technology forecasting (TF) is to foresight the technological aspect in future [1-2]. A
considerable portion of the R&D plan has been depended on the TF results. Also,
patent analysis (PA) plays an important role in the TF process. So, in this paper, we
propose a PA method for TF. We use the document clustering and time series analysis
and combine these results for constructing efficient TF model. Many researches were
published in PA fields [3-5]. Most of them were based on one analytical approach
such as clustering, classification, and citation analyses. But, they had some limitations
to forecast the future state of a technology because they were depended on only one
result of a TF method. So, to reduce this problem, we consider combining two
analytical approaches which are patent document clustering and time series model.
We use K-means clustering algorithm [6-7] as a patent clustering method and time
series regression (TSR) [8] as a time series model. To verify the performance of this
research, we perform a case study using the patent documents related to
biotechnology from the United State Patent and Trademark Office (USPTO) [9].
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2

New PA Model

In this paper, we propose a PA model for TF. This research consists of two analytical
methods which are K-means clustering algorithm and TSR model. In other words, we
combine the results of two methods for efficient TF. K-means clustering is a
clustering method for finding K clusters and assigning all points to each cluster by
Euclidean distance measure [10]. TSR is a time series method to model the function
of dependent variable Y and independent variable X, where X is time. In this paper,
the TSR trend model is defined as follows [8].

Yt = βX t + ε t

(1)

Where Y t is the issued number of patent documents in period t. X t and ε t are the time
period t and the error term in time period t respectively. Also, β is a regression
parameter of TSR. For the assessment of TRS model, we use the coefficient of
determination and probability value (p-value) of the regression parameter.

3

Conclusions

In this paper, we proposed a PA model using document clustering and time series
analysis. We used K-means clustering algorithm for patent clustering. Also, we
constructed the technological trend model of each cluster using TSR. The aim of this
paper was to combine the results of patent clustering and TSR model effectively. In
our work, the retrieved patent documents were transformed into structured data using
text mining techniques for the quantitative analysis. Using the structured data, we
performed our combined model to find emerging area of biotechnology. We
determined this area from the results of patent clustering and TSR model. In the
clustering result, we decided the technology of the cluster with relatively small size to
the emerging technology. Also, we verified its significance by the TSR result.
This research contributes to a TF domain to search the emerging technology. But, our
work had a limitation which was to select the emerging technology subjectively. In
other words, we need the domain expert’s knowledge to define the technology of the
clusters. In our future work, we will develop more objective TF approach to find the
emerging technology.
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