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1 Intended Audience

PhD Students, junior and senior researchers looking for a new challenge for their algorithms. In
terms of general IR, the audience can have any level: beginner, intermediate or advanced. In
terms of patent IR, the audience is expected to consist of novices in the domain.

Prerequisite knowledge and/or skills: none.

2 Tutorial Description

Patents are legal documents issued by a government, which grants a set of rights of exclusivity and
protection to the owner of an invention. As such, it is one of the main instruments of Intellectual
Property protection, and a multi-billion dollar industry world-wide. For the IR researcher, it is
an opportunity to investigate existing techniques and develop new methods for a domain which
has IR at its very core. Any new invention or innovation, as well as the work of all academic or
industry researchers, and of all patent searchers in every patent office across the world, revolves
around the need to know exactly what has already been done and published before.

The total number of patents in force worldwide at the end of 2008 was approximately 6.7
million, with more that half a million new patents per year1. The tutorial will introduce the
participants to the specificities of the patent domain, its rules and customs, and how patents are
formed as documents.

For example, a patent requires the invention to be publicly disclosed, but because public dis-
closure may be against the economic interests of the owner of the invention, the accessibility of the
patent’s content depends on the outcome of a struggle between the applicants and the examiners
at the patent offices. The typical outcome is a text that indeed describes the invention, but still
remains inscrutable to most people—and hard to handle for off-the-shelf indexing methods—due
to a large amount of neologisms and intentionally over-generalized expressions. Experiments have
shown as many as 12% of the documents relevant to a topic did not have any word in common with
the topic, and that the cosine measure was higher for non-relevant documents than for relevant
ones [14]. Legal requirements in various countries lead to a multitude of other idiosyncrasies, such
as very long sentences caused by a requirement to express something in one sentence only [1].

The patenting process requires the documents to adhere to a certain structure, as well as the
creation of a substantial amount of metadata, such as, for example, several classification hierarchies
for the subject domains. The tutorial will explain in which sense these elements are important for
patent professionals and how they may be of use to IR researchers. Among these, of particular
interest are the search reports created by experts in the patent offices during the review process,
as they contain manually produced relevance judgements.

Such relevance judgements are an important source of information, but they must also be
considered carefully, as different forms of patent search have potentially different sets of relevant
documents. State of the Art Search, Evidence of Use Search, Pre-Filing Patentability Search,

1http://www.wipo.int/ipstats/en/statistics/patents/
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Patentability or Novelty Search, Clearance or Freedom to Operate Search, and Validity or Invalid-
ity Search are all different activities that a professional searcher engages in, and a search system
may target one or several of these forms of search.

The tutorial will also introduce the participants to the evaluation of IR engines for the patent
domain. The requirements of the professional users in this area are quite different from those of
the general public, and we will discuss the use of Cranfield-based evaluation methods as well as
the experience of more interactive evaluation efforts, such as the PatOlympics2.

As a key form of Intellectual Property protection, patents represent a valueable source of
scientific and technology information, extremely important for the industry, but under-analyzed
in academia. The objectives of this tutorial, as outlined next, focus on changing this.

2.1 Objectives and Relevance

The tutorial aims to provide the IR researchers with an understanding of how the patent system
works, the challenges that patent searchers face in using the existing tools and in adopting new
methods developed in academia.

At the same time, the tutorial will inform the IR researcher about the unique opportunities
that the patent domain provides: a large amount of multi-lingual and multi-modal documents,
the widest possible span of covered domains, a highly annotated corpus and, very importantly,
relevance judgements created by experts in the fields and recorded electronically in the documents.

The combination of these two objectives leads to the main purpose of the tutorial: to create
awareness and to encourage more emphasis on the patent domain in the IR community. The
tutorial will cover the full spectrum of IR research and its applications / implications for patent
IR, as demonstrated in the following:

IR sub-field Did you know that... (and would your method still work in
this case)?

Document Representation and
Content Analysis (e.g., text rep-
resentation, document structure,
linguistic analysis, non-English
IR, cross-lingual IR, information
extraction, sentiment analysis,
clustering, classification, topic
models, facets)

• patent documents are highly structured and cover different genres
within the same document? [17]

• the global patent collection has manually created relevance judgments
across languages? [20]

• and that it also has an international classification scheme covering all
patents? [5]

• a patent has been overthrown in 1997 at the USPTO for prior art dis-
closed in ancient Sanskrit texts? [8]

Queries and Query Analysis
(e.g., query representation,
query intent, query log analy-
sis, question answering, query
suggestion, query reformulation)

• a patent search process always starts with a multi-page document de-
scribing the invention? [21]

• patent search professionals are experts in creating large queries with
both keywords and metadata?

• “a system having a storage for storing data, an output device to dis-
play information, a terminal for entering information, and a component
that modifies the input data and controls flow of data between different
parts” is a computer? [2]

Users and Interactive IR (e.g.,
user models, user studies, user
feedback, search interface, sum-
marization, task models, query
logs, personalized search)

• a patent search process can take up to five months [7]
• the USPTO publishes the examiner’s search strategy and results for

each application3

• an examination division at the EPO always consists of three technical
examiners? [4]

2http://www.ir-facility.org/events/irf-symposium/irf-symposium-2011/patolympics
3http://portal.uspto.gov/external/portal/pair
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Retrieval Models and Ranking
(e.g., IR theory, language mod-
els, probabilistic retrieval mod-
els, feature-based models, learn-
ing to rank, combining searches,
diversity)

• the most popular model among patent searchers is boolean, because it
provides clear evidence as to why a document was in the retrieved list
or not? [9]

• published search reports can be used to learn to rank and provide sig-
nificant retrieval improvements? [10]

• common search strategies involve different features (inventors, owners,
classes, references), whose weights need to be balanced? [11]

Search Engine Architectures
and Scalability ( e.g., indexing,
compression, MapReduce, dis-
tributed IR, P2P IR, mobile
devices)

• the only source for absolutely reliable patent legal status data are the
national patent offices [15]

• more and more National Patent Offices publish their data online, cre-
ating a de-facto distributed repository of patent data?

Filtering and Recommending
(e.g., content-based filtering,
collaborative filtering, recom-
mender systems, profiles)

• a patent searcher has to cull through thousands or tens of thousands of
patents for a validity search [7]

Evaluation (e.g., test collections,
effectiveness measures, experi-
mental design)

• there already exist over 5 test collections dedicated to patent
search [16][19][12]

• patent search includes at least 3 different types of search use-cases, for
which different effectiveness measures are needed [2]

Web IR and Social Media Search
(e.g., link analysis, social tag-
ging, social network analysis, ad-
vertising and search, blog search,
forum search, CQA, adversarial
IR, vertical and local search)

• patents form an extensive ‘social’ network [24]
• the objective of a patent claim is to provide as wide as coverage as

possible, while disclosing as little as possible

IR and Structured Data
(e.g., XML search, ranking
in databases, desktop search,
entity search)

• patents are distributed as XML files? [22]
• by their definition, patents’ core entities have not previously been seen?
• entities are the fundamental way to searching chemical patents? [6]

Multimedia IR (e.g., Im-
age search, video search,
speech/audio search, music IR)

• there are 9 types of images in patents? [18]
• patent images are black-and-white, not even grayscale? [23]
• currently, engineering patent searchers have no option but to manually

review thousands of images? [3]

3 Agenda

1. Session 1 : 09:30-11:00

(a) Introduction The patent domain - how it works, international standardization efforts,
organizations (30 minutes)

(b) Metadata Social networks of inventors and assignees, page rank information (15 min-
utes)

(c) Full Text Content, genres, multilinguality (45 minutes)

2. Session 2 : 11:30-13:00

(a) Non-text data in patents (30 minutes)

(b) Types of searches Use-cases, examples of queries from the USTPO (30 minutes)
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(c) Evaluation Cranfied and non-Cranfield in the patent domain (30 minutes)

4 Contact and Biography
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