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International patent corpus is a gigantic source containing today about 80 million of documents. Every
patent is manually analyzed by patent officers and then classified by a specific code called Patent Class
(PC). Cooperative Patent Classification CPC is the new classification system introduced since January
2013 in order to standardize the classification systems of all major patent offices. Like keywords for
papers, PCs point to the core of the invention, describing concisely what they contain inside. Most of pat-
ents strategies are based on PC as filter for results therefore the selection of relevant PCs is often a pri-
mary and crucial activity. This task is considered particularly challenging and only few tools have been
specially developed for this purpose. The most efficient tools are provided by patent offices of EPO and
WIPO.

This paper analyzes their PCs search strategy (mainly based on keyword-based engines) in order to
identify main limitations in terms of missing relevant PCs (recall) and non-relevant results (precision).
Patents have been processed by KOM, a semantic patent search tool developed by the authors. Unlike
all other PC search tools, KOM uses semantic parser and many knowledge bases for carrying out a con-
ceptual patent search. Its functioning is described step by step through a detailed analysis pointing out
the benefits of a concept-based search vis-a-vis a keyword-based search. An exemplary case is proposed
dealing with CPCs describing the sterilization of contact lenses. Comparison could be likewise conducted
on other PCs such as International (IPC), European (ECLA) or United States (USPC) patent classification
codes.
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1. Introduction

Patent database is a strategic source for knowledge manage-
ment activities because the huge number of technical information
contained and their uniqueness can be used for many different de-
sign activities: new product development [4,26,15,19], forecasting
[6,20], technology transfer [14], problem solving [3,22,27], and
many others.

Patent literature is a gigantic source containing many millions
of documents (e.g. Espacenet, the most comprehensive database
in the world, contains almost 80 million of patents') and it is
expanding every year. Thus, the management of this gigantic source
is a big challenge especially because most patent searches requests
to be exhaustive. In other words, some patent searches (such as pat-
entability, freedom to operate, and validity search) can be
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invalidated even if one document is missing. Patent researchers
agree that no patents search can be considered 100% complete
([2]). The most widely used method for patent searching is the key-
word-based search, even though this method has several drawbacks.
These drawbacks are reported in the following:

o Different detail levels of patent descriptions. Every inventor has
his/her own style, and the same concept could be expressed
at different detail levels (at abstract level by means of a generic
language, while at specific level by technical terms and a very
precise language). The main reasons are two, on one side people
coming from different areas (technical field, geographical, cul-
tural background, etc.) use different expressions and so differ-
ent words to express the same concept. On the other side,
patentees follow different strategies for writing patents, and
sometimes they purposely use very vague or inconsistency ter-
minology for hiding patent content or extending claims validity.
Inaccurate terminology. Patentees often give words a different
meaning from their ordinary dictionary definition, using non-
precise or wrong words and in some cases they even create
new terms to describe their inventions. Moreover, lack of
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Table 1
Comparison between the major patent classifications present in literature [9].
Info CPC IPC ECLA/ICO USPC FI F-term
No. of entries 2250,000 270,000 245,000 =~160,000 22190,000 2375,000
Coverage of patent PCT minimum and  More than 100 PCT minimum US only JP only JP only
offices us countries
Coverage of patent docs  EPO and US docs More than 37 million More than Around More than More than 35 million
28 million 15 million 35 million
Coverage of technical All fields All fields All fields All fields All fields Approx. 70% of all fields
fields
Official languages English English, French English, French English Japanese, English®  Japanese, partially in
English
Issuing office EPO and USPTO WIPO EPO USPTO JPO JPO

2 Not all PCs are translated in English.

standard names for developing technologies, devices or
machines lead to use many different terms. Finally, in case that
a function is obtained by a logical sequence of actions, patent
writers could totally or partially omit them, just using one
instead of all, or simply citing the most general. For example,
“a laser beam lighting a surface to generate both an overheating
and a chemical decomposition, so causing a localized ablation”
can be otherwise expressed just by “laser cutting”.

Different official languages. Many languages can be used for writ-
ing patent documents. While, many documents can be machine
translated but their translations could be incorrect.

This list of shortcomings is not complete, but it allows us to
understand why a patent search based on keywords cannot be con-
sidered exhaustive. These drawbacks lead us to consider how to
search patents in an alternative way. A more effective strategy to
overcome these drawbacks is based on the exploitation of a tool
that is characteristic of patent literature only: the patent classifica-
tion [1,24]. Different patent offices have developed different patent
classification systems and many studies aim to give the back-
ground information for their use ([7,17,8]). The major classifica-
tions are the International Patent Classification (IPC) provided by
the World Intellectual Property Organization (WIPO), the European
Classification system (ECLA) and In Computer Only (ICO) by Euro-
pean Patent Office (EPO) both are derived from IPC, the United
States Patent Classification (USPC) by United States Patent and
Trademark Office (USPTO), F-Index (derived from IPC) and F-term
by Japanese Patent Office (JPO). Patent offices consider classifica-
tions very strategic tools for patent activities, but these classifica-
tions have some differences, they cover different documents and
patent offices (see Table 1). This is the reason why EPO and USPTO
decided to join together for developing a common system: the
Cooperative Patent Classification (CPC). This new classification (in
force since January 2013) covers all EPO and US classified docu-
ments. CPC system is based on IPC structure and includes three
classifications: ECLA, ICO and USPC. This classification contains
250,000 classes, the highest number of subdivisions, thus it is the
most granular and precise classification among those in English
version.

The purpose of these classifications is to briefly describe the
invention granted in each patent and they are used to classify
and search documents. In particular, each patent is marked by pat-
ent officers with one or more appropriate PC codes. Each PC is de-
fined by a description (or title) and identified by a precise code (or
symbol), see Table 2. Each PC can be allotted to patent documents
(patent applications, specifications of granted patents, utility mod-
els, etc.) according to the technical fields the documents pertain to.
This classification is arranged into a hierarchy consisting of multi-
ple levels, from the most general to the most specific level, shown
in Table 2.

PC descriptions form a controlled vocabulary that patent search
experts can use for searching an invention of interest by the

selection of the nearest PC definition. PCs are used as filters to limit
the research in a precise patent space [1,25,24], due to the fact that
patent classifications are language-independent and allow us to
search using concepts instead of words [5]. The main limits in
the use of patent classifications are given by the high number of
PCs, their complex and heterogeneous definitions and the difficulty
to find all the relevant PCs for our research. The manual search is a
way for finding relevant PCs through the hierarchical browsing of
PC descriptions,? but it can be very time consuming, tedious and
strongly dependent on user’s ability and experience. This is the rea-
son why automatic tools for selecting the relevant PCs are needed.
Unfortunately, nowadays only very few methods for finding PCs
are present in literature. Vijvers [23] and White [24] proposed two
methods that comprise a keyword-based patent search and then to
study the classifications of the patents obtained, while Valkonen
and Nykdnen [21] support the user to navigate through the classifi-
cation answering questions till the right PC is found (using an infer-
ence engine). This is possible due to a conceptual pre-processing of
the IPC classification, unfortunately only a small part of IPC is cov-
ered. However, the most widespread tools are based on keyword
search and they are provided by the patent offices of EPO and WIPO.
It can be demonstrated (see Section 4) that patent search tools based
on keywords have a low recall in finding relevant PCs. For this pur-
pose, the authors propose to use KOM [12,13,14], a concept-based
and semantic tool for searching patents in order to find relevant
PCs and compare the effectiveness of existing tools. The next section
presents a review on the existing keyword-based systems for search-
ing PCs. The algorithm for the extraction of PCs based on the concep-
tual patent search by KOM is described in Section 3 and a case study
supported by a results comparison is shown in Section 4. Section 5
concludes.

2. Prior art on keyword-based search tools for finding PCs

The most known tools for finding PCs are provided by two pat-
ent offices: EPO and WIPO. These tools are keyword-based and
they can be divided in two main groups according to which source
of information they use for searching: PC description or patent text
(see Fig. 1).

2.1. Tools for searching on PC descriptions

Some tools working on PC description are present at the state of
the art, such as Term Search® of WIPO (see Fig. 2) and IPC search® by
Deutsches Patent und Markenamt. They work with the same general
functioning so for the purpose of the paper we take into account only
the Term Search of WIPO as the representative tool. The Term Search

2 IPC descriptions. Example of PCs schema to be used for manual search: http://
web2.wipo.int/ipcpub/#refresh=page

3 http://web2.wipo.int/ipcpub/fulltextsearch/#version=20120101&lang=en

4 http://depatisnet.dpma.de/ipc/language.do?lang=EN
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