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Patent analysis 

Bibliometric analysis of patent documents for 
R&D management 

L Quoniam, P Hassanaly, P Baldit, H Rostaing and H Dou 

The links between innovation, competitive intel- 
ligence, patents and bibliometric analysis are 
briefly described, mainly to introduce the reasons 
for our bibliometric example. Results of an ori- 
ginal statistical classz~cation of patents are 
presented to show the complementarity between 
documentary classifications and how patent data 
(and not patent citation) can provide strategic 
in formation. 

L Quoniam, P Hassanaly, P Baldit, H Rostaing and H Dou are 
at CRRM Fac St Jkrdme, 13397 Marseille CEDEX 20, France. 
The authorswould like to thank INFOPRO (ORBIT) for their 
valuable help during this study. 

R ESEARCH AND DEVELOPMENT 
(R&D) policy is often directly linked to the 
market. A good R&D policy can lead a com- 

pany to successful innovations, and be the engine 
of innovation. Given the international nature of 
many markets, companies must develop their com- 
petitiveness. Several books and articles relate in- 
novation to the need for good management.lv2 
Innovation is defined here in a broad sense, and 
includes: 

innovation as new products and services sold by 
a company; 
innovation in the processes used to  supply these 
products and services. 

Innovations are often protected by pa tents.3 There 
are numerous instances of inventive companies 
not protecting their inventions, and being deprived 
by others of their just rewards. Industrial and intel- 
lectual property protection is a tool that allows the 
company a monopoly over the exploitation of these 
assets, and provides a link between R&D policy 
and the satisfaction of market needs. 

R&D policy, inventive activity and innovation, 
and industrial intellectual property are interde- 
pendent. An active and well adapted property pol- 
icy can have an effect on innovation. 

Competitive intelligence 

Briefly, competitive intelligence consists of scan- 
ning the external industrial environment. It can be 
divided into various functions, but it is quite easy 
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to see that a specific 'Patent Competitive Intel- 
ligence System' can be efficient for gaining new 
markets or  expanding in foreign countries. This 
kind of activity must be organised, structured and, 
primarily, appropriate. 

One of the main goals of a competitive intel- 
ligence system should be  to  feed the innovation 
process with accessible information, about: 

new technologies, for existing products and 
processes; 
new products, for existing markets; and 
new products for new markets. 

Martinet4 says that around 70% of inventions arise 
from a market need (with, of course, many vari- 
ations from area to area). This leaves perhaps 30% 
in which scientific programmes may play an origin- 
ating role. But whatever their source, any commer- 
cial importance they have comes from a slow 
adaptation arising from the science-market 
synergy. For many sectors, patents seem to form a 
good picture of this synergy. Science generates 
items which can be patented as products and pro- 
cesses, and the market forces inventors to  protect 
their  interest^.^ 

Research programmes do not necessarily lead to  
any hoped-for, commercially successful innova- 
tions. It is very important to be aware of market 
needs at an early stage, and other ways of accessing 
technologies may be more financially r e ~ a r d i n g . ~ , ~  
For instance, reverse engineering has been widely 
used in some places, and can be less expensive. 

Innovation, industrial property, and competitive 
intelligence systems are almost inseparable. Suc- 
cessful corporate development may depend on the 
importance placed on the links between these 
activities. 

"To invent, you must know what your 
industrial rivals are making. You must also 
search, find, sell. It is necessary to follow an 
active industrial property policy to be effi- 
cient from research to production and 
market."7 

Patents as a management tool 

"Patent indicators provide a very useful fore- 
casting tool for decision makers in the public 
and private sectors. These tools are usable for 
R&D planning, for competition analyses, and 
for analytical studies of how technologies 
emerge, mature and pass away."s 

Patenting provides legal protection. It is also a 
'technological memory' that allows the company to 
measure and control, to  some degree, its innova- 
tive capability. Patents are significant and useful 
tools in competitive intelligence because they are 

good indicators of technological ac t i~ i t i e s ,~  with 
advantages in their thoroughness,~imple and quick 
access, world-wide diffusion, reliability, early warn- 
ing, precision, quality, timeliness, interpretation, 
and classification.1° 

Patents reflect strategic moves and weapons, 
and allow different tactical a ~ t i o n s : ~ J ~  offensive, 
diversive, dissuasive, defensive, and counter- 
offensive. 

Patents of other companies may be the starting 
point of new ideas and developments. The Patent 
Competitive Intelligence System is thus an active 
survey of the current competitive situation, 
together with a rational and intelligent use of the 
information gained. It is part of the global compe- 
titive intelligence system. 

Using patent information to  analyse company 
research strategies assumes there is a significant 
correlation between research policies and intellec- 
tual property strategies. Many authors have tried 
to  analyse this ~ o r r e l a t i o n . ~ ~ J ~ J ~ J ~  

One of the common ways to obtain current pat- 
ent information is from international patent data- 
bases, which are numerous. The database used in 
this article is the World Patent Information data- 
base (WPI), produced by Derwent. 

Patent bibliometry 

Bibliometric analysis of patent databases has been 
widely r e p ~ r t e d . ' ~ J ~  Narin's work on the statistical 
analysis of patent citations is widely known,l9v2O but 
this approach is only possible with databases in- 
cluding citations. Such analyses are perhaps more 
oriented to the sociology of science and technology 
citations than to  analysis of the subjects of the 
patents. 

There are some important preliminary points to  
make about statistical analysis of patents: 

Patents databases are built for documentation 
purposes, so some of the data, when analysed on 
a statistical or  strategic basis, make little sense, 
or  lead to wrong interpretation. Before con- 
ducting a bibliometric analysis, conversion to a 
bibliometric format is necessary. This format has 
a physical computerised form, but is also of 
strategic and statistical intereste21 
Almost all the downloaded database fields of a 
patent may be used in a bibliometric method 
(even if a conversion is first needed), as well as 
any arrangement of those fields. This provides a 
large number of possible analyses. 
All these analyses may be performed with a large 
number of statistical methods, increasing the 
range of options and the workload. 
All bibliometric analyses are capable of produ- 
cing information of some interest when they are 
performed for a sufficiently large number of 
documents. 
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To produce relevant bibliornetric 
analyses of patent databases there 
must be co-operation among a 
decision maker, an expert in the field 
and a data expert, and the 
calculations must be performed 
using a computer 

This list leads to the operational need to focus on 
what constitutes a relevant analysis: 

Bibliometric analysis must be performed with 
co-operation among several specialists. Using 
both a decision-maker and an expert in the study 
area may help to  reduce the number of analyses 
with strategic considerations. An information 
expert is needed to reduce the number of ana- 
lyses necessary to produce a useful result. 
Bibliometric analysis needs a computer. It is 
unrealistic to think about doing a statistical ana- 
lysis of a large number of documents with a large 
number of statistical methods without automa- 
ting the process. Unfortunately, despite the 
amount of software available for database and 
statistical analysis, there is a shortage of soft- 
ware to convert databases data into a form suit- 
able for numerical analysis. 

Collaborating with several companies to improve 
any theoretical scientific considerations by intro- 
ducing real data, forces the search for technical 
solutions to automated procedures. Otherwise, 
bibliometric and statistical analysis remain theories 
that are unable to help in any kind of R&D 
development. 

This is why our laboratory has been developing 
bibliometric software for 15 years. That software 
fills the gap in commercial software, and allows 
applied bibliometric research in companies. 

Example of bibliometric analysis 

Data collection and study goal 

Publishing bibliometric analyses of patent docu- 
ments for R&D management is very difficult be- 
cause of confidentiality problems with companies. 
This is why we are presenting a case study that was 
not applied in a company. We choose to apply our 
methodology over a set of patents dealing with 
'therapeutic transdermic systems' - more com- 
monly known as patches. The main reason for this 
choice was that we could enlist the help of an 
expert in this field. 

Analyses of patent keywords have been ob- 

tained" and give, in our opinion, a better descrip- 
tion of patents than citation analysis. The main 
problem in patent descriptor analysis is the choice 
of appropriate descriptors. Anyone could choose 
'home-made' descriptors from the abstract or the 
full patent text, but automated methods of text 
analysis are not easy to use.23 The WPI database 
contains a normalised title which is a lexically re- 
duced title, but is not necessarily relevant for in- 
dexing the patent meaningfully. 

Patents in bibliographic databases are indexed 
with several documentaryclassifications. These are 
very interesting because they are not attributed by 
the same office, nor with the same goal, but are 
created by reading different parts of the patent. 
There may also be a great deal of information in a 
classification subset, much more than in the indi- 
vidual words of the normalised title. 

The WPI database has more descriptors than 
other bibliographic databases (three documentary 
classifications, title (normalised or not), abstract, 
use, and advantages). Statistical analysisof all these 
descriptors have been performed ind iv id~a l ly .~~~2~ 
In companies, people do not always know which is 
the relevant classification, and whether or not the 
classifications are equivalent. The purpose here 
will be to automatically and statistically detect com- 

NECESSITIES DEVICES FOR INTRODUCING MEDIA INTO. 
OR ONTO THE BODY 

MEDICAL OR VETERINARY 
SCIENCE, HYGIENE 

FARMDOC 

PEBCUTANIC 1 
THERAPEUTIC 

CREAMS. OINTMENTS. 
ADHESIVES BANDAGES 

Figure 1. Hierarchical structure of the studied classifications 
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Figure 2. Hierarchical codes study inducing the future truncations 

plementarities and similarities among three classi- 
fications having different structures, significance 
and use. The three classifications used are: 

International Patent Classification (CIB or IP  
Class or  IC), which is an international hierarchi- 
cal classification of patents attributed by patent 
offices using the entire patent text. It is probably 
the most powerful documentary classification 
that has been in existence for a long time. 
Manual codes (MC), which have a significant 
meaning in the application, are attributed by the 
database producer using the entire patent text. 
Derwent codes (DC) are attributed by reading 
the abstract. 

Figure 1 shows the hierarchical structure of these 
codes. 

Hierarchical heterogeneity problem 

In order to perform an analysis automatically, we 
need first to reduce the heterogeneity problem 
within the hierarchical structure in our down- 
loaded database. We can find in the same data 
either a generic or  a specific description of a pat- 
ent. If complementarity and similarity between 
codes are to  be analysed, a first homogeneity com- 
parison must be performed to consider equivalent 
levels in documentary classifications. This allows 
truncation choices for matrix building, and simpli- 
fied later interpretation. This study is summarised 
in Figure 2. 

Next we built automatically a binary matrix 
(presencelabsence of truncated codes in patents), 
with DATAVIEW software26 (Figure 3). 

Statistical analysis 

Several statistical clustering techniques have been 1 used on this matrix, as shown in Figure 3. All these 
classifications are non-hierarchical, and automat- 
ically determine the number of clusters. The first 
two were performed in the CEMAP IBM Centre 

DC I MC I IC7 in Paris and were presented at a ~ o n f e r e n c e . ~ ~  
These classification techniques have been re- 
ported in a doctorate thesis28 and a paper.29 They 
cluster either the codes (columns) or  references 
(rows) with the 'relational analysis', thus showing 
the connection or complementarity of the doc- 
umentary classifications. 

Documenmy 
chssmot~on 

The goal in our laboratory was to  adapt the 
complmcntlnly DOCMLII~~IY 

CIaS6160hOn 
CEMAP technique to provide an efficient tool 

mnnLctlm 
frequency renataon (DATABLOC) capable of being used in micro- 

computers, for small and middle-sized companies. 
Our technique allows a simultaneous code and 

Figure 3. Matrix construction and analysis patent classification ('block seriation') which re- 
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Figure 4. Medium and low Zipf's law frequency code classification 

Note: Cluster number is automatically determined: width and class density are specified by the user 

spects Zipfs law. Several pape r~N>~l  provide an frequency limit, not only in frequency consider- 
explanation of the derivation and application of ations but also for relational purposes. Then we 
this law. It is taken into account here not only with perform two separate classifications: one with only 
highly used codes, but also with many low fre- high frequencies, and one with medium and low 
quency codes which can be used for innovation frequencies. Both frequency level and class num- 
detection or special-application patents. ber are automatically determined. The algorithm 

Our algorithm determines for itself the high determines the best mathematical arrangements of 

Research Evaluation April 1993 17 



Bibliotnetric analysis ofpatent documents 

the initial matrix, placing the highest density in the 
diagonal, and underlines groups. 

Because statistical techniques cannot replace an 
expert in the area of study, we decided to provide 
the results in two forms: a rearranged binary ma- 
trix, and the initial references in an hypertext for- 
mat with links built according to the clustering 
technique, which here is just a 'reading guide'. 
Figure 4 shows low frequency clustering. 

Area-expert conclusions 

The simultaneous row and column classification 
helps in viewing the group structure within those 
two spaces. Those clustering techniques help the 
expert in detecting general patents (only abstract 
with high-frequency codes), innovative ones (small 
frequency code groups with high frequency codes), 
and some 'noise-level' patents (small frequency 
code groups without high frequency codes) within 
the entire body of data. 

A particular part of the patches technology was 
only apparent by combining both of the document- 
ary classifications. 

The clustering technique helps in building up a 
reading plan that is useful in finalising a report for 
the decision maker's analysis, but it could not do 
away with patent reading. 

Conclusion 

This paper is the result of the collaborative work 
of three persons: an expert in on-line computing 
and patents, a statistical expert, and a research 
expert in-the application area. We tried to  illustrate 
our cause with a complete example to  show that 
bibliometric studies of patents may be a relevant 
way of helping many kinds of research activity. 

The most important conclusion is that this type 
of analysis must be performed with strategic con- 
siderations. Then, patent bibliometric analyses are 
an efficient way of helping R&D management. 

Other points to note are that it is necessary to  
integrate these analyses with the company's com- 
petitive intelligence - both are weakened without 
the other. More important than sophisticated ana- 
lysis are the relations with strategy, the experts, and 
the communication tools to and from decision ma- 
kers. Our experience shows that this kind of ana- 
lysis is useful in managing R&D, but that it is also 
very difficult to  know exactly how companies would 
use it, because of confidentiality. 
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