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CIEM main building

tion: registration, travel of invited speakers, social activi-
ties, etc.

CIEM is managed by its Director, a Steering Commit-
tee and a Scientific Committee. The director is a math-
ematician appointed by the university (currently J. A.
Cuesta-Albertos), who also chairs both committees. The
Scientific Committee currently consists of M. de Leén
(CSIC-ICMAT,Madrid), E. Casas and T. Recio, both from
the University of Cantabria, and the two former CIEM
directors, L. Gonzdlez-Vega and F. Santos. The Steering
Committee consists of the director plus one representa-
tive from the university and one from the city (typically
the Vice-Chancellor for Research and the Councillor for
Culture).

How CIEM works

Every Spring, CIEM opens a call for activities for the
next year. At the end of the application period (usually
around the end of June) the Scientific Committee analy-
ses the received proposals and elaborates a proposal
that is submitted to the Steering Committee for its final
approval. The proposal includes the calendar and the
amount of money CIEM makes available to the organis-
ers, who are responsible for providing or seeking extra
financing if they need it.

Castro Urdiales’ harbour and Santa Maria Church
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Coffee time

The ideal number of participants in events hosted
at La Residencia ranges between 25 and 50, and this
is the size of most meetings. However, every year, we
have some with more than 75, and sometimes up to 100,
participants. CIEM accepts meetings lasting from two
days to one week (exceptionally, two-week schools are
also accepted). Due to the fact that Castro Urdiales is a
Summer resort, CIEM does not accept proposals for the
month of August, which is the peak of the Summer sea-
son. Organisers wanting to use July or early September
should be aware that hotel prices will be higher.

In its seven years of history, CIEM has hosted 92
meetings (10 to 15 every year) with around 4,500 partici-
pants in total, from all around the world.

Partially due to its former role as the coordinator of
the mathematics education part of iMATH, CIEM is also
the site for the GeoGebra Institute of Cantabria. Geo-
Gebra is a free and open software for dynamic geometry
extensively used in secondary mathematics education.
The objectives of the GeoGebra Institute of Cantabria
are similar to those of other GeoGebra institutes: devel-
opment, research, teaching and dissemination of the pro-
gramme and its use.

The location

Cantabria is a small region in the north of Spain, 150 km
west of the French border. Contrary to most of Spain,
this region is green and hilly. Its coastal line is full of nice
beaches with yellow sand and very steep cliffs. Climate in
the area is very temperate, with mean temperatures rang-
ing from 9.5°C in January to 19.9°C in August.
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Castro Urdiales is the third largest city in Cantabria
(the largest one being Santander, the central site of the
university). It is located by the seaside and has a popula-
tion of 32,258 inhabitants, as of the 2010 census. Castro
(as locals usually call it) already existed in Roman times,
under the name of Portus Amanus. The urban area in-
cludes nice, not-too-crowded beaches and some interest-
ing monuments like the Gothic Church of Santa Maria
de la Asuncidon, whose construction started in the 13th
century and finished in the 15th century. It also hosts a
fishing port and a very friendly atmosphere. One of the
nice features of CIEM is the size of the city: small enough
to be walkable, allowing attendees to keep some meeting
spirit even when they are not at CIEM, but big enough
to offer a good choice of fine restaurants and other facili-
ties.

The present and the future

The history of CIEM has been closely tied to the iIMATH
project until that project finished in April 2012. In fact,
more than two thirds of the events at CIEM in that pe-
riod were connected to (and had partial financial sup-
port from) iMATH. That fact, together with the current
financial crisis in Spain, of course puts challenges to the
future of CIEM. Only time will tell how things develop
but the fact is that we have eight activities programmed
for 2013 (and a couple more could still be added, even if
at the time of writing the official application period for
2013 has finished).

More information about the centre can be found at
http://www.ciem.unican.es/.

New Prize “EMS Monograph Award” by the EMS Publishing House

On the occasion of our tenth anniversary, we are happy to announce a new prize, open to all mathematicians. The EMS
Monograph Award is assigned every two years to the author(s) of a monograph in any area of mathematics that is judged
by the selection committee to be an outstanding contribution to its field. The prize is endowed with 10,000 Euro and the
winning monograph will be published by the EMS Publishing House in the series “EMS Tracts in Mathematics”.

Submission

The monograph must be original and unpublished, written in English and should not be submitted elsewhere until an edi-
torial decision is rendered on the submission. The first award will be announced in 2014 (probably in the June Newsletter
of the EMS); the deadline for submissions is 30 June 2013. Monographs should preferably be typeset in TeX. Authors
should send a pdf file of the manuscript by email and a hard copy together with a letter to:

European Mathematical Society Publishing House
ETH-Zentrum SEW A27, Scheuchzerstrasse 70, CH-8092 Ziirich, Switzerland
E-mail: info@ems-ph.org

Scientific Committee
John Coates, Pierre Degond, Carlos Kenig, Jaroslav Nesetril, Michael Roeckner, Vladimir Turaev

EMS Tracts in Mathematics

Editorial Board:

Carlos E. Kenig (University of Chicago, USA)

Andrew Ranicki (University of Edinburgh, UK)

Michael Rockner (Universitat Bielefeld, Germany, and Purdue University, USA)
Vladimir Turaev (Indiana University, Bloomington, USA)

Alexander Varchenko (University of North Carolina at Chapel Hill, USA)

This series includes advanced texts and monographs covering all fields in pure and applied mathematics.
Tracts will give a reliable introduction and reference to special fields of current research. The books in the
series will in most cases be authored monographs, although edited volumes may be published if appropri-
ate. They are addressed to graduate students seeking access to research topics as well as to the experts in
the field working at the frontier of research.

Most recent titles:

Vol. 18 Erich Novak and Henryk Wozniakowski: Tractability of Multivariate Problems. Volume Ill: Standard Information for Operators
978-3-03719-116-3. 2012. 604 pages. 98.00 Euro

Vol. 17 Anders Bjorn and Jana Bjorn: Nonlinear Potential Theory on Metric Spaces
978-3-03719-099-9. 2011. 415 pages. 64.00 Euro

Vol. 16 Marek Jarnicki and Peter Pflug: Separately Analytic Functions

ISBN 978-3-03719-098-2. 2011. 306 pages. 58.00 Euro
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ICMI Column

Angel Ruiz (University of Costa Rica, San José,
Costa Rica)

CANP Costa Rica 2012: a great success

The Mathematics Education Network of Central America
and the Caribbean has been born. Escuela seminario in-
ternacional Construccion de Capacidades en Matematicas
v Educacion Matemdtica: CANP Costa Rica 2012, 6-17
August 2012, in San Jose, Costa Rica, was a great success.

The International Commission on Mathematical In-
struction (ICMI) organised this event. It is the second
venture of the Capacity and Networking Project, whose
first project was in Mali (Africa) in 2011; the third will
be held in Cambodia (Asia) in 2013. A general presenta-
tion of CANP was published by Bill Barton, ICMI Presi-
dent, in Issue 82 of the EMS Newsletter. It is one of the
main projects of the ICMI. The event had the sponsor-
ship of the International Mathematical Union (IMU),
the International Council for Science (ICSU) and the
Inter-American Committee on Mathematics Education
(CIAEM), UNESCO, Mexico’s Mathematics Research
Center CIMAT, the Ministry of Public Education of Cos-
ta Rica and the University of Costa Rica.

The event brought together 67 researchers and edu-
cators of Colombia, Panama, Venezuela, Dominican Re-
public, Spain, Mexico, Cuba and Costa Rica. They took
part in 23 different activities (conferences, courses, fo-
rums and symposia) on important themes of mathematics
and mathematics education: Fundamental Mathematics
in Primary and Secondary School, Contemporary Math-
ematics, Technologies, Competencies, Research, Pre-
service and In-service Teacher Preparation, Use of His-
tory of Mathematics and Epistemology of Mathematics.
Under this international framework a public symposium
was held: the Costa Rican 25th Symposium on Math, Sci-
ence and Society, attended by 200 participants.

The most important result of CANP Costa Rica
2012 was the founding of the Mathematics Education
Network of Central America and the Caribbean, which
seeks to enhance capacities in mathematics and math-
ematics education in the region (see the website: http://
redumatematicacyc.net).

Angel Ruiz, Vice-president of the International
Commission on Mathematical Instruction and President of
the Inter-American Committee of Mathematics Education

Friends of Mathematics Education (FOME):
A European Initiative

Mathematics has a unique place in the school curriculum.
The stakes tend to be high for schools and students and
there is no other school subject that has more or less the
same curriculum across different countries, with the only
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differences being largely in pace or progression rather
than substantive content. In addition, internationally ac-
cepted tests of comparative performance in mathemat-
ics, such as TIMSS and PISA, are widely used to shape
policy and practice nationally. Since 1908, mathematics
educators have been cooperating under the auspices of
the International Commission of Mathematics Instruc-
tion (ICMI) and meet every four years at an interna-
tional congress (ICME) to share overarching issues and
challenges. Mathematics teaching at school has not only
a proud history but is also crucial for a skilled workforce.
There is considerable demand for a mathematically qual-
ified workforce in a world driven by new technologies
and automation. There are diverse initiatives to promote
mathematics and to support the teachers of mathematics
who are producing an appropriately skilled future work-
force.

There have been many projects to support math-
ematics by major foundations across Europe, whether to
support professional learning as above, to offer student
enrichment or to scaffold early mathematical learning.
However, the scope, extent and impact of these projects
across Europe is neither known nor widely acknowl-
edged in Europe.

The European Mathematical Society (EMS) - the
union of the mathematical societies in Europe — set up
a Committee of Education in 2009. The committee pro-
vided a first forum for interchange between mathematics
educators and mathematicians. It recognised that there
is no counterpart for what we have termed the ‘Friends
of Mathematics Education” (FOME). Professors Hoyles
and Toerner, who have taken forward this FOME pro-
posal and signed this paper, are members of the commit-
tee. They have made contact with various foundations
and companies in different European countries and have
received positive feedback: a first meeting of FOME is
planned in Berlin, 14-15 March 2013. Further informa-
tion about this initiative can be found at http://www.uni-
due.de/mathematik/agtoerner/fome.shtml.

Published at the request of
Guenter Toerner, Chair of the Commiittee for
Education of the European Mathematical Society

ERME Column

Jodo Pedro da Ponte (University of Lisbon, Portugal)

Report of the Sixth YERME Summer School
(YESS-6), Faro (Portugal), 23-28 August 2012

The Sixth YERME Summer School (YESS 6) took place,
23-28 August 2012, in Faro, Portugal, aiming to let young
researchers from different countries meet and establish
a friendly and cooperative style of work in the field of
mathematics education research. YESS lets participants
compare and integrate their preparation in mathematics
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education research in a climate of peer discussion, with
the help of highly qualified experts with varying fields of
expertise. This event was an opportunity for young re-
searchers to present their ideas, theoretical difficulties,
methodological problems and preliminary research re-
sults, in order to get suggestions from other participants
and experts about possible developments and different
perspectives, opening the way to possible connections
with other research projects and cooperation with re-
searchers in other countries.

The participants included PhD students and post-
doctoral researchers in mathematics education and oth-
ers entering mathematics education research from Euro-
pean countries and neighbouring countries. There were
123 applicants, showing the interest raised by this ERME
activity, and 73 were finally selected from Germany (18),
Portugal (15), France, Italy and Norway (5), Turkey and
UK (3), Cyprus, Greece, Israel and Sweden (2) and Al-
geria, Brazil, Canada, Czech Republic, Denmark, Ghana,
Iceland, Libanon, Lybia, Spain and USA (1). The partici-
pants presented papers according to the situation of their
studies and research work. This could include compre-
hensive information concerning personal graduate stud-
ies and/or research plans; presentations of research work
in progress (goals, theoretical framework and methodol-
ogy); or presentations of preliminary results (with essen-
tial information about their goals, theoretical framework
and methodology).

The topics of the summer school were: Teacher
knowledge and practice; Teacher education and profes-
sional development; Teaching and learning advanced
mathematics; Cognitive and affective factors in learn-
ing and teaching mathematics; Theoretical perspectives,
modelling and linguistic and representational aspects of
teaching and learning mathematics. The scientific staff
was composed of six leading experts in mathematics edu-

cation: Ferdinando Arzarello, Markku Hannula, Barbara
Jaworski, Maria Alessandra Mariotti, Jodo Pedro da Pon-
te and Heinz Steinbring, and contributed to the Summer
School by giving lectures and coordinating the working
groups. Moreover, discussion groups were led by Paolo
Boero and Rita Borromeo Ferri and there was a discus-
sion devoted to issues that are relevant to the YERME
organisation. The evaluation of the summer school was
made by Paolo Boero. A complementary social program
included a Fado night, a Brazilian night, a cultural session
on mathematical competitions, an excursion to the old
city of Tavira and a final outdoor night with opera and
Portuguese music.

The drive for summer schools came from the spon-
taneous aggregation of young researchers of different
countries at the CERME-II (2001) and CERME-III
(2003) conferences. The aim was to create a coopera-
tive style of working and a support to the development
of professional preparation and careers in the field
of mathematics education. Former YERME summer
schools took place in Klagenfurt (Austria, 2002), Pode-
brady (Czech Republic, 2004), Jyvéskyla (Finland, 2006),
Trabzon (Turkey, 2008) and Palermo (Italy, 2010). This
summer school took place at the University of Algarve
in Faro (http://www.ualg.pt/), Campus da Penha, located
in the South of Portugal. The organising committee in-
cluded Ferdinando Arzarello and Jodo Pedro da Ponte
(ERME board representatives), Claudia Canha Nunes
and Anténio Guerreiro (local group team representa-
tives) and Paolo Boero (scientific coordinator). The local
organisation was based at the Instituto de Educacao da
Universidade de Lisboa (Jodo Pedro da Ponte, Claudia
Nunes and Marisa Quaresma) and the Escola Superior
de Educacido e Comunicacdo da Universidade do Al-
garve (Anténio Guerreiro, Luciano Veia, Cristolinda
Costa and Sandra Nobre).

Models and Modelling in
Mathematics Education

Mogens Niss (Committee for Education of the European Mathematical Society)

Introduction and background

A major reason why mathematics is the world’s single
largest educational subject is the fact that mathematics is
applied in a multitude of different ways in a huge variety
of extra-mathematical subjects, fields and practice areas.
Every time mathematics is used to deal with issues, prob-
lems, situations and contexts in domains outside of math-
ematics, mathematical models and modelling are neces-
sarily involved, be it implicitly or explicitly. We begin by
giving a brief outline of the basic concepts and terms of
mathematical models and modelling before moving on
to their educational aspects.
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Consider some extra-mathematical domain and im-
agine that, for one reason or another, we want to come
to grips with certain elements, features, phenomena,
relationships, properties, issues, problems or questions
pertaining to that domain, and that we intend to em-
ploy mathematics to do so. We then have to select, from
the domain, those objects, relationships, phenomena,
questions, etc. which we deem significant for our pur-
pose. Each of the entities thus selected have to be rep-
resented by mathematical entities within some realm of
mathematics which we reckon to be of relevance in the
context. In other words, we map (translate) selected en-
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tities, including questions, from the extra-mathematical
domain under consideration into mathematical entities
belonging and referring to the mathematical realm which
has been chosen. The very point of involving mathemat-
ics is to seek mathematical answers (by mathematical
means) to the translated questions in the mathematical
realm and then translate the answers back into the extra-
mathematical domain and interpret and evaluate them
as answers to the extra-mathematical questions posed
at the outset. This process, taking a point of departure
in some extra-mathematical domain, moving into some
mathematical realm so as to obtain mathematical conclu-
sions and translating these back to the extra-mathemat-
ical domain, is known in the literature as the modelling
cycle (see, for example, Niss, Blum and Galbraith, 2007, p.
4). It is important to keep in mind that building a math-
ematical model unavoidably involves deliberately and
consciously ignoring lots of information, features, facts
and circumstances that are judged to have minor impor-
tance in relation to the purpose and the context at issue.
In other words, modelling oftentimes implies substantial
simplification, stylisation, reduction of complexity, etc.

Against this background, a mathematical model can
be defined in terms of an extra-mathematical domain, D,
a mathematical realm, M, and a mapping (translation),
f, from D to M. Metaphorically, we can then think of a
mathematical model as the triple (D,f,M), which indicates
that each of D, f and M is an indispensable component
of the model. Sometimes fis also called a “mathematisa-
tion” of D by means of M. The use of the set-theoretical
metaphor (D,f,M) should not be over-interpreted, since
D and M are not only meant to be “sets” consisting of ob-
jects (elements) but are also collections of relationships,
phenomena, questions (and possible answers) and such-
like, and since f not only operates on objects but also on
the relationships, phenomena and questions selected to
be the focus of our attention.

Let us illustrate these considerations with a simple ex-
ample. If we want to decide which of two taxi companies,
T and U, with different tariff schemes to choose for a taxi
ride from A to B, the extra-mathematical domain (D)
consists of taxi rides taking place in a topographical and
commercial environment. Depending on the specific set-
ting, significant entities include routes, distances, zones,
neighbourhoods, time (of the ride, including waiting time,
of the day, of the season, etc.), rates and money, whereas
comfort and safety may not be deemed significant if the
two taxi companies do not differ in those respects. As-
sume that we want to choose between T and U solely
based on the cost of the rides and that the cost turns out
to be determined by the zone location of A and B, the
distance between them, and distance and zone depend-
ent rate schemes used by T and U, respectively. Then a
suitable mathematical realm (M) to represent the con-
text and situation could consist of real functions, more
specifically non-negative, piecewise linear functions de-
fined on the non-negative reals, where the independent
variable represents distance travelled and the dependent
variable represents cost. The mapping f then specifies the
exact form of two functions, one for each company, and
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translates the questions from D into questions concern-
ing M. Choosing between the two companies would then
amount to (a) determining the intervals in which one cost
function exceeds the other and identifying the represen-
tation of the desired ride in one of these intervals, which
leads to a mathematical conclusion of which function or
functions have the lower value, and (b) translating this
answer back to an answer saying “company T / U should
be chosen for this ride” or “it doesn’t matter which com-
pany you choose for this ride”.

When a mathematical model is introduced (selected,
modified or constructed) from scratch to deal with as-
pects of an extra-mathematical context and situation, we
say that mathematical modelling is taking place. A person
who from scratch introduces a model into a context is
a mathematical modeller for that context. Sometimes a
mathematical model is already present in a given con-
text because it has been introduced by others. If so, we
often speak of an application of mathematics. A person
who investigates or assesses such a model may be called
a model analyst for that context.

The purpose, place and role of models and
modelling

Since the late 1960s a growing community of mathemat-
ics educators have cultivated an interest in the purpose,
place and role of mathematical applications, models and
modelling in the teaching and learning of mathematics.
This interest is based on two different but certainly com-
patible ideas. The first idea — of which “mathematics for
applications, models and modelling” could be a slogan —
is that the utilisation of mathematics in extra-mathemat-
ical contexts for extra-mathematical purposes is, in itself,
an important activity and endeavour. Thus it should be a
primary goal and task of mathematics education to ena-
ble students at various levels to engage in such activities.
The second idea — sloganized as “applications, models
and modelling for the learning of mathematics” — is that
dealing with the activation of mathematics in extra-math-
ematical contexts for extra-mathematical purposes can
foster motivation with (some) students for the study of
mathematics and help support and consolidate their con-
cept formation, sense-making and experience of meaning
in and of mathematics. Thus, the teaching and learning
of mathematics for its own sake can take advantage of
applications, models and modelling. This is the case, for
instance, with the so-called “realistic mathematics educa-
tion” approach, taken by the Freudenthal Institute in the
Netherlands. (For a more detailed account of these ideas,
see Blum & Niss, 1991. The two “philosophies” are still
significant within the field; see, for instance, Gravemeijer,
2007, and Lesh & Doerr, 2003.)

For a couple of decades mathematics educators work-
ing in this area focused on designing and implementing
teaching plans and activities on applications, models and
modelling, either as part of existing courses, curricula or
programmes, or as entirely new teaching units, courses,
curricula or programmes. To support all this, teaching
materials, including textbooks, and assessment schemes
were developed as well. Ideas, views and, above all, ex-
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periences were presented and analysed in journals and
books and were exchanged and discussed in conferences,
such as the International Congresses on Mathematical
Instructions (ICMEs) and particularly in the Internation-
al Conferences on the Teaching of Mathematical Model-
ling and Applications (ICTMAs), inaugurated in the UK
in 1983 and held biennially since then. The community
which evolved around these conferences (the Interna-
tional Community of Teachers of Mathematical Model-
ling and Applications, also with ICTMA as its acronym)
was officially established as an Affiliated Study Group of
the International Commission on Mathematical Instruc-
tion (ICMI) in 2003. For a historical account of the con-
ferences and the community, see Houston, Galbraith &
Kaiser, 2008. For an account of the state of the art in the
field, see Blum, Galbraith, Henn & Niss, 2007.

From the 1990s onwards, a large body of empirical re-
search has been undertaken in order to investigate a va-
riety of questions concerning the teaching and learning
of models and modelling. In the remainder of this article
we shall briefly outline a few of the most significant out-
comes of this research.

Selected solid findings

In the attempts during at least four decades to attribute
a sizable place and role to models and modelling in dif-
ferent mathematics curricula and in different contexts
of teaching and learning, two manifest observations
emerged again and again. Later on these observations
became supported by empirical research to such an ex-
tent that they have developed into solid findings of math-
ematics education research.

The first observation and finding is this: while knowl-
edge of and skills in “pure” mathematics are, of course,
necessary for an individual’s ability to deal with models
and to perform modelling, such knowledge and skills are
far from sufficient for that undertaking. In other words,
there is no guaranteed transfer from mathematical knowl-
edge and skills to knowledge and skills concerning mod-
els and modelling. The literature contains many examples
of students with a very good knowledge and skills base
in mathematics who are not able (without specific teach-
ing) to put their knowledge and skills to use in models
and modelling contexts. One reason for this is that all the
assumptions, simplifications and decisions, which usually
have to be made in order to model a situation or context,
involve considering and dealing with matters belonging
to the extra-mathematical domain to be modelled. More-
over, it may be necessary to procure extra-mathematical
facts, collect data or make measurements. All these things
have to be handled on other than purely mathematical
grounds. Some students — and some mathematics teach-
ers, too — are unable, reluctant or unwilling to leave their
mathematical quarters and do what it takes to engage
with extra-mathematical matters while activating their
mathematical knowledge and skills. Research publica-
tions underpinning this finding include Tkeda & Stephens
(1998), Stillman (2002) and Kaiser & Maass (2007).

This first finding suggests that engaging in models and
modelling has to be learnt in some way or another, but
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how can this take place? The big question then is whether
it is possible to teach models and modelling in an effec-
tive manner so as to generate learning with students and,
if so, under what conditions? Leaving aside for a moment
the ensuing key questions of what learning of models and
modelling means and of how we can recognise learning
when it is present, we turn to the second observation and
finding: the good news is that models and modelling can
in fact be taught effectively so as to be learnt by students
at various levels, but this requires investments and efforts
in terms both of careful and focused design and of teach-
ing and learning environments and activities,and in terms
of sufficient time for the activities designed to unfold. It
is part of this finding that genuine modelling skill cannot
be developed with students by way of teaching focusing
on stylised and stereotypical examples in the hope that
this will result in transfer to real modelling situations and
tasks. Research publications leading to the second solid
finding include Ottesen (2001), Maass (2004), Blomhgj &
Kjeldsen (2006) and Verschaffel et al. (1999).

We shall return to the questions set aside above.
What does learning of models and modelling mean and
how can we recognise it when we encounter it? Here,
the so-called modelling competencies form the essential
component. Theoretical and empirical research shows
that being able to do modelling amounts to being able
to successfully undertake a series of competencies called
upon in the modelling cycle (see, for example, Blomhgj
& Jensen, 2003, and Maass, 2006). A set of solid findings
identifies the difficulties and challenges embedded in the
set of modelling competencies, some of which give rise
to obstacles to coming to grips with models and model-
ling (Galbraith & Stillman, 2006), whilst others put for-
ward effective means for overcoming these difficulties
and meeting these challenges. For example, the effects
of the context of modelling tasks with an equivalent
mathematical content can be dramatic, for better and
for worse (Busse & Kaiser, 2003, Busse, 2011, and Still-
man, 2000).
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Grading Mathematics Education

Research Journals

Guenter Toerner (Chair of EMS Committee for Education) and Ferdinando Arzarello (President of the European

Society for Research in Mathematics Education, ERME)

Presentation of the project and initial motives
Nowadays, all researchers are aware of the increasing im-
portance accorded to the ranking and grading of scientific
journals; it is now difficult to escape their influence. The
systems that currently exist are often based on crude sta-
tistical analyses that have little to do with scientific qual-
ity (see, for example, Arnold & Fowler 2011). For these
reasons, the Education Committee of the European
Mathematical Society (EMS), together with the Execu-
tive Committee of the European Society for Research in
Mathematics Education (ERME) and supported by the
International Commission for Mathematical Instruction
(ICMI),decided in 2011 to organise a consultation in order
to propose a grading of research journals in mathematics
education based on expert judgment. A similar project has
already been carried out for chemical education and sci-
ence education journals (Towns & Kraft, 2011).

The approach adopted was to initiate a process which
will need further elaboration and regular updating. For
this reason, amongst many possible choices of meth-
od, we always opted for what appeared to be the most
straightforward. We present below our methods and the
results obtained.

52

Organisation of grading by experts

A working group, bringing together members of the
ERME board and members of the EMS educational
committee, was formed to take charge of the whole proc-
ess. We (the members of this group) first prepared a long
list comprising 49 journals. We graded the journals and
compared our grades with the European Reference In-
dex for the Humanities 2011 lists (https://www2.esf.org/
asp/ERIH/Foreword/search.asp). This led us to retain a
shortlist of 28 journals (all the mathematics education re-
search journals mentioned as international on the ERIH
list have been kept).

At the same time we constituted a panel of 91 experts
in the field, representing the 42 countries members of the
EMS and the ERME. Each country was represented by
one to seven experts, according to the size of the math-
ematics education research community in each country.

These experts were contacted and asked to grade the
journals, using the scale presented below. They were also
invited to formulate any comments they wished to make
on the process and to suggest other journal titles if they
considered that important journals were missing from
the list.
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Criteria

The experts were invited to grade the journals on a four-
point scale: A*, A, B or C, or to declare that they did not
know the journal and code it with an X. The scale was de-
fined according to four dimensions, characterising each
rank: recognition; review process and quality standards;
editors and editorial board; and citations. For example,
the ranks A and B are described as:

A

- Recognition: The journal is recognised amongst re-
searchers around the world as a strong one in the field
of mathematics education.

- Review process and quality standards: Through a sys-
tematic process of peer review the journal maintains
high standards with a view to publishing research that
displays the intellectual rigour, originality and signifi-
cance that will be recognised as making a valuable con-
tribution to the field.

- Editor(s) and editorial board: The editor(s) and the
members of the editorial board of the journal are
themselves highly regarded researchers, many already
recognised as international leaders in the field of math-
ematics education.

- Citations: The journal is regularly cited in other jour-
nals, and many high quality research publications in
mathematics education make some reference to work
published in it.

- Recognition: The journal is recognised by researchers
around the world as an estimable one in the field of
mathematics education.

- Review process and quality standards: Through a proc-
ess of peer review the journal sets standards of rigour,
originality and significance that command internation-
al respect within the field.

- Editor(s) and editorial board: The editor(s) and the
members of the editorial board of the journal are
themselves well regarded researchers in the field of
mathematics education.

Answers and statistical choices
We received answers from 75 experts, representing 32
countries. In some answers, certain responses were miss-
ing; we replaced these by “X”. A few experts proposed
letters such as “D”; we replaced these with “C”.

We decided to:

- Confirm a grade A* for all the journals rated A* by 50
experts or more (at least two thirds of the experts).

- Confirm a grade A (, B, C) to all the journals rated A
(, B, C) or better by 50 experts or more (at least two
thirds of the experts).

- Withdraw from the list all the journals that have more
than 25 marked X (more than a third of the experts
declare that they do not know the journal).

Some experts proposed additional titles. Nevertheless,

no title was proposed by more than 8 experts; we thus
decided not to add titles to the list.
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Results
Following these principles: two journals received a grade
A¥*; five journals received a grade A; five journals re-
ceived a grade B; and five journals received a grade C.
Eleven journals were removed from the initial list of 28
because more than 25 experts declared that they did not
know these journals.

The following table presents the final results of the
grading process.

Grade Title

A¥* Educational Studies in Mathematics
Journal for Research in Mathematics Education
A For the Learning of Mathematics
Journal of Mathematical Behavior (The)
Journal of Mathematics Teacher Education
Mathematical Thinking and Learning
ZDM:The International Journal on Mathematics
Education
B International Journal of Mathematical Education
in Science and Technology
International Journal of Science and Mathematics
Education
Mathematics Education Research Journal
Recherches en Didactique des Mathématiques
Research in Mathematics Education
C Canadian Journal of Science, Mathematics and
Technology Education
Journal fiir Mathematik-Didaktik
Nordisk matematikkdidaktikk / Nordic Studies
in Mathematics Education, NOMAD
Technology, Knowledge and Learning (formerly:
International Journal of Computers for Math-
ematical Learning)
The Montana Math Enthusiast

Limitations of the grading process and need for
further studies

Naturally, this process has a number of limitations. We note
some, here, that we discussed during our work and which
were also expressed by some experts in their comments.

- A grading produced by European experts risks being
Europe-centric.

- Only journals overtly focused on mathematics educa-
tion have been included. Journals about education at
large are also very important for the researcher in the
field and are not mentioned in the list.

- The list contains mainly journals written in English.

- Journals about more specific topics, such as statistics
education in particular, are unknown to many experts
but may be of high scientific quality.

All these remarks correspond to real limitations of our
study. They evidence the need for further studies: ICMI
could decide a similar grading at a worldwide level and,
equally, more local initiatives could better recognise
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journals in languages other than English, or with specific
foci. The scientific quality of journals is always evolving;
a change in the reviewing process, for example, can lead
to an improvement of a journal. Thus any grading should
retain the possibility of updating and evolution; the grad-
ing proposed here is presented as our best attempt at as-
sessing the current situation.
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Time Lag in Mathematical References

Thierry Bouche (Université de Grenoble, Saint-Martin d’Héres, France), Olaf Teschke (FIZ Karlsruhe, Berlin,
Germany) and Krzy$ Wojciechowski (University of Warsaw, Poland)

Results in mathematics do not just hold forever — we are
also conscious of them for a long time. The Pythagorean
Theorem still taught in schools may be an extreme ex-
ample but also, in our specific research fields, specialists
are usually aware of long-lasting conjectures which have
influenced centuries of research or seemingly dead areas
revived when looked upon by a new generation from a
different angle.

Unfortunately, this very fascinating attribute of math-
ematical research has turned out to be a handicap in the
scientometric age. When measures like impact factors
came into use in the second half of the 20th century, they
were initially limited to very recent data for very practical
reasons: critical masses of references were generally not
yet available or manageable for longer periods of time.
As an effect, the computation of the usual impact factor
is restricted to two years (some extensions go to the limit
of at most five years). But what is lost? This leads to the
natural question of the time lag for mathematics refer-
ences, i.e. the average difference of the publication year
of the citing and the cited article.

Surprisingly, this is not a question that is easy to an-
swer. In an earlier issue, Rui Loja Fernandes! gave a good
illustration in the example of the evaluation of the IST:
Table 5 on p. 16 shows that both the aggregate cited and
citing half-life in mathematics is longer than ten years
on the sample of mathematics reflected in the ISI data.
The recent progress of digital libraries over the last two
decades contributes hitherto unavailable data to the pool
and allows at least some glimpses into how mathematical
information is alive through the decades.

Here, we start from two data sets which became only
recently available: references extracted during the devel-
opment of the European Digital Mathematics Library
(EuDML)?? and the set of references currently stored
and identified in the zbMATH database.

Both sets are not ad hoc comparable: EuDML rep-
resents, with about 200,000 entries, a fraction of the lit-

1 Evaluation of Faculty at IST — a Case Study. EMS Newsletter
84,13-17.

2 http://eudml.org.

3 EMS Newsletter 76, June 2010, 11-16; ibid. 85, 57-58.
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erature now available in the public domain. For 44,817
articles (greater than 20%), references are now extract-
ed from the digital full text but the data comes with the
natural inaccuracies of automatic processing. Naturally,
most of the cited articles are not contained in EuDML
itself. On the other hand, the (about) 166,305 articles
with references in zbMATH are a considerably smaller
fraction of the total, greater than 3.2 million, items (just
greater than 5%) but come along with the advantage of
being mostly matched against the database, hence pro-
viding more accurate information.

However, there are also striking similarities: for both
data sets, there are virtually no citing articles before 1890
and only very scarce cited articles before 1850. There is
no surprise here. By now, references must obey at least
rudimentary patterns (author, title, source, publication
year) to be detected. This only came along with the ap-
pearance of scientific journals in larger numbers. (Note
that the volumes of Euclid’s Elements are rarely cited
with their precise publication years).

Hence, when ignoring sparse data, we have a 120x140
years citation matrix, with zeroes below the obvious di-
agonal. (Actually, this is not so obvious in the case of
zbMATH data: contrary to EuDML, there are several
cases of negative time lag, which comes from the fact that
“submitted/to appear”-articles in the references were
identified in their final version in the zbMATH database,
with a possibly delayed publication year. But this per-
tains to less than 0.1% of the references.) For easier rep-
resentation, these data were grouped by decade of the
citing articles; the typical picture can be seen below.

Reference time lag for years 2000-2009

]
2

Publication years

of references of
EuDML articles
published 2000-2009;
typically, the num-
bers can be approxi-
mated by a power
law distribution.

number of references
2
2
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150 200 250 300 350
reference time g
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The following table shows both the average time lag
and the median for EuDML and zbMATH references
for the decades since 1890.

EuDML |zBMATH| EuDML |zBMATH
avg avg median | median
1890-1899 * 9.88 * 8
1900-1909 * 9.07 * 7
1910-1919 * 10.07 * 7
1920-1929 * 13.07 * 10
1930-1939 * 11.13 * 8
1940-1949 16.39 15.74 12 12
1950-1959 11.46 12.66 8 8
1960-1969 10.39 11.14 7 8
1970-1979 10.10 10.80 7 8
1980-1989 12.40 12.18 9 10
1990-1999 14.99 13.28 11 10
2000-2009 17.41 14.64 12 11

Average and median time lag in mathematical reference per decade.
*No figures derived from EuDML because only scarce data available.

One observation is a larger difference between EuDML
and zbMATH data before 1930 and after 2000. The effect
in the early decades is simply due to the fact that EuDML
has very few articles with references in this period. Fur-
thermore, the section of EuDML articles after 2000 is
quite different from the earlier corpus because there are
fewer sources which provide articles that recent.

When we exclude this, maybe the most striking obser-
vation is that both data sets show very similar patterns,
with the main influences seeming not to be related to
developments in mathematics but just to the two World
Wars! The two local maxima in the "20s and ’40s in the
more comprehensive zbMATH data seem to be directly
linked to the fact that there are many references bridg-
ing the war gaps. Consequently, the time lag is reduced
in the following decades, reaching a minimum in the ’70s.
Interestingly enough, the time lag starts growing again
after then, with no indication that the faster availability
of information or the acceleration of academic activities
in the last decades had any chance in stopping this proc-
ess (on the contrary, the enhanced accessibility of older
articles through digital libraries may actually have the ef-
fect of an increase of the citations with larger time lag).
The most likely explanation for the minimum in the *70s
is just that there were simply “not enough older papers
there” to be cited due to wartime — an effect that is now
slowly dissolving. It is still unclear when the growth of
average time lag may come to an end but if we accept
that the World War II gap came into full effect in time lag
only three decades later, it may well be expected that the
average time lag stabilises beyond 20 years.

Another question pertains to the small but visible dif-
ferences in time lag for EuDML and zbMATH data for
recent decades, where both services have a comparable
magnitude of data and one would expect convergence.
The higher time lag (by about 1.5 years over the last two
decades) in EuDML seems to be influenced by two ef-
fects: firstly, zbMATH identifies more recent references
which appear initially without a publication year and,
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secondly, the zbMATH scope includes relatively more
articles from areas like mathematical physics (MSC 70-
86) or mathematics related to computer science (MSC
68), where the time lag in citations is significantly smaller
than in the areas predominant in EuDML articles. On
the other hand, the open access nature of EuDML ar-
ticles seems to have no influence on time lag right now,
which is not too surprising if we take into account that
the average citation still goes back to the times when dig-
ital libraries had just begun.

Without doubt, these are just first estimates — there
will be more data available soon and many questions
(e.g. normalisations with respect to publication growth
or citing behaviour, differences according to MSC are-
as, sources, etc.) are just at the beginning. Just one thing
seems to be certain — things just start to be interesting
when going more than 10 years back — a period of time
which is usually omitted.

Thierry Bouche [thierry.bouche@ujf-grenoble.fr] is maitre
de conférences at Institut Fourier (Université Joseph-
Fourier, Grenoble, France) and director of Cellule Math-
doc (a joint service unit of CNRS and UJF). He is scientific
coordinator of the EuDML project, and member of the
following committees: Electronic Publication Committee
(EMS), Committee on Electronic Information and Com-
munication (IMU), Conference on Intelligent Computer
Mathematics steering committee.

Olaf Teschke [teschke@zblmath.fiz-karlsruhe.de] is mem-
ber of the Editorial Board of the EMS Newsletter, respon-
sible for the Zentralblatt Column.

Krzys Wojciechowski [k.wojciechowski@
icm.edu.pl] is a software architect in the
Interdisciplinary Centre for Mathemati-
cal and Computational Modelling of the
University of Warsaw. His professional in-
" terests concentrate mostly on data mining,

machine learning and big data processing.
He currently holds the position of technical coordinator in
the EuDML project [http://eudml.org].
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Reviewer: Thomas Vogt

There is a new mathematics film that is worth seeing if
not buying: a sensitive portrait of the renowned Russian
mathematician Yuri Ivanovich Manin. The documen-
tary “Late Style” is the second piece by the filmmakers
Agnes Handwerk and Harrie Willems in Springer’s Vide-
OMATH series. Their first documentary on the short life
of the mathematical genius Wolfgang Doeblin is a hidden
treasure from 2007. Now Yuri Manin...

The journalists and documentary film directors Agnes
Handwerk (Hamburg) and Harrie Willems (Amster-
dam) visited Manin again and again over several years,
following him to Moscow, Paris and Bonn. Spending time
with Manin over a long period of time they managed to
catch private — almost intimate — situations, statements
and thoughts. Taking him back to many places of his pri-
vate and professional life in Russia, France and Germany
the mathematician Manin and his work become alive in
a very subtle way.

The film starts in Moscow with Yuri Manin studying
documents from the Soviet era together with his wife Xe-
nia Semenova. These images may stand for the thread of
the film: a review of former documents, places and persons.
Agnes Handwerk and Harrie Willems take Yuri Manin and
take us (the viewers) to Manin’s apartment in Moscow, to
Moscow State University, to the institutes abroad where he
worked and - in the end - to the place of his birth.

Back to Moscow in 1953: in the very year in which
Stalin died, the new building of Moscow State University
was opened — and Yuri Manin started his studies in math-
ematics. “When I entered Moscow University the most
important new results in number theory then were con-
nected with algebraic geometry...” remembers Manin.
He then reads letters he sent to his mother in Simferopol
— and the fruitful years of his studies at Moscow Uni-
versity become alive: the lessons of Igor Shafarevich that
he attended and his (Manin’s) urgent desire to solve the
problems that were posed (“If I don’t do it by tomorrow,
it will be a disaster!”).
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Another technique Handwerk and Willems use to
make the years of the Soviet era come alive is to show
a good selection of photographs of that time: of Manin’s
fellow students and teachers, and private snapshots, for
instance of a joint canoe trip with his teacher Shafarevich
and co-students like Sergei Novikov and others. Manin
talks about the International Congress of Mathemati-
cians in Moscow in 1966, where he met colleagues from
Western countries like Léon Motchane. The founder of
the Institut des Hautes Etudes Scientifiques (IHES) at
Bures-sur-Yvette near Paris invited him to France — an
invitation that Manin would accept later on. And Manin
reports about the diplomatic uproar which Fields Medal-
list Steven Smale provoked when he asked his colleagues
to register opposition to the Soviet invasion of Hungary
and to the American war in Vietnam.

The documentary filmmakers travelled with Manin
to the IHES at Bures-sur-Yvette, where he had worked
together with Alexander Grothendieck in the 1960s. The
actual event in the film Manin takes part in is a celebra-
tion in honour of Grothendieck’s 80th birthday in Janu-
ary 2009. This gives the film directors the opportunity to
ask Manin about the influence Grothendieck had on him
and on mathematics in general — and to show him during
a lecture on “motives and quantum cohomology”.

Then and repeatedly Handwerk and Willems ask
Manin about the political events of that time and his
opinion of these. They get rare political statements from
Manin that way. Asked about the student revolts in
France during the 1960s, for instance, Manin talks about a
student who promoted Mao Zedong’s ideas in the streets
of Paris. “I was somewhat sad seeing them doing propa-
ganda, doing things not worth of their enthusiasm ... Mao
Zedong ... we knew very well what was Mao Zedong ...
he was much worse a version than Stalin ... and to take
him as ideal meant that they did not understand anything
about reality ... and that saddened me very much.”

Manin was awarded the Lenin Prize in 1967. He real-
ises that he is accepted and honoured by people he did
not wanted to be accepted by. “I had to do something
that would show them I’'m not theirs — but didn’t want to
do anything more. I felt that I don’t have the character of
an active dissident or so. I just signed some protest let-
ters; that was it. That was sufficient to show them that I'm
not theirs but I did not continue this dissident’s activities
... I just kept my small circle of students, of family and
of mathematics, so that was my decision,” says Manin.
For that Yuri Manin got punished. He was not allowed
to travel abroad for the next 20 years and not allowed
to teach standard courses for students during their first
years but only special seminars to the older ones. The
aim was to restrict Manin; but what happened was that
only the best students would come to him that way. “It
was no punishment at all!” says Manin. Manin was not
allowed to travel abroad but continued to communicate
with mathematicians abroad like Deligne, Grothendieck,
Mumford, Serre and Cartier.

In the second part of the movie some of Manin’s
colleagues and students are interviewed about Yuri
Manin, among them Alexander Beilinson (University
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of Chicago), a student of Yuri Manin in the 1970s, and
Pierre Deligne (Princeton), who visited Manin in Mos-
cow in 1972. “Manin was not in danger,” says Deligne in
the film, “but he suffered because his students suffered
... their possibilities were very limited although they
were very good.” One of them was Michael Tsfasman,
who had started his studies at Moscow State Universi-
ty in 1971. He reports in the film how two thirds of the
students from Highschool No. 2, a top level college in
Moscow, were not given the possibility to study because
they were Jews, not communists or simply independent
thinkers. Michael Tsfasman says he only got a chance
to study at Moscow University because he was selected
for the Russian team at the International Mathemati-
cal Olympiad (IMO); IMO participants were allowed to
enter Russian top universities without exams and other
selection processes.

Manin’s life changed a lot after the fall of the Iron
Curtain when he was allowed to travel again; for many
years he had received invitations to congresses and meet-
ings without being able to go to them. Friedrich Hirze-
bruch, professor of mathematics at Bonn University and
the founder of the Max Planck Institute for Mathematics
in Bonn, had invited Russian Mathematicians to Bonn
every year since 1957, among them Yuri Manin. And
Manin went to Bonn with four other mathematicians,
on his way back to Russia from Paris in 1967. He gave
a lecture about a problem in algebraic geometry at one
of Hirzebruch’s Arbeitstagungen. Hirzebruch reports in
the film that he invited Manin again and again during
the Cold War. After the Iron Curtain had finally fallen
Manin accepted some invitations from Western univer-
sities and — enjoying the work abroad — resigned from
his professorship at Moscow State University. One day
Hirzebruch — close to his own retirement — visited Manin
at Harvard and asked him to become his successor at the
Max Planck Institute for Mathematics in Bonn; eventu-

ally Manin accepted. Another co-director of the Max
Planck Institute of Mathematics, Don Zagier, talks in the
film very warmly about Manin’s style, about his greatest
talent: how Manin was often able to see unexpected and
surprising connections between two different branches
of mathematics where no connections had appeared be-
fore — and establishing them successfully with creative
ideas and persistency.

The last part of the movie is about Manin’s childhood;
it shows where and how he grew up. When Manin was
five years old, he lost his father in World War II. His edu-
cation started at School No. 7 in Simferopol, the capital
of the Crimea; his first contact with another language was
when he read Gulliver’s Travels in English. Manin takes
the viewers of the film back to his hometown Simferopol.
We see Manin visiting the two houses of his childhood
after decades of absence.

Then the title “Late Style” is explained at last. “Late
style I think quite well explains this emotional atmos-
phere of returning to one’s remote past,” says Manin. “It’s
kind of you want to connect the beginning and the end of
your life ... you want to see some kind of entirety ...”

Thomas Vogt [th.vogt@fu-berlin.de] stud-

ied geology, German literature and science

journalism in Berlin. He has written for a
1 Berlin daily newspaper and has worked as
a press officer for the Helmholtz Associa-
tion and the Leibniz Association. In 2008
he provided content (print and online) for
Germany’s “Year of Mathematics” — a na-
tional campaign to present mathematics to
society at large. Since then he has been press officer of the
German Mathematical Society (DMV) and has provided
news on mathematics for the media and the general public
via DMV’s mathematics media office.
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Mathematical finance is one of the most recent examples
in the long list of successful instances of cross-fertilisa-
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tion between pure mathematics and a domain of human
knowledge in need of a rational and quantitative formu-
lation of natural questions associated to it. Since Galil-
ean times and up to the last century, this symbiosis link-
ing mathematics to other disciplines took place mainly
in the arenas of natural sciences and engineering. The
important development during the last century of the
mathematics of randomness (probability theory, theory
of stochastic processes, statistical modelling, to give a few
names) has created an array of powerful tools capable
of handling the complex phenomena and uncertain out-
comes usually studied within the realm of social sciences.
Indeed, experience has shown that a probabilistic treat-
ment of many problems arising in, for example, demogra-
phy, economics, epidemiology and finance is much more
pertinent than the one coming from classical determinis-
tic methods. Even though this conceptual leap took some
time to be assimilated, its result seems to be by now an
established certitude.
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This book takes two major ideas at the core of math-
ematical finance, namely the use of equivalent (martin-
gale) measures and the equivalent (change of time and
stochastic volatility) representations of a stochastic proc-
ess,and uses them as a motivation to describe a variety of
topics in stochastic analysis. The result is a beautiful and
well-articulated monograph, full of information, where
the interplay between deep mathematical ideas and ex-
tremely explicit and applied financial problems and their
solutions is generously exemplified.

The change of time and the stochastic integral rep-
resentation problems aim at rewriting a given stochastic
process in terms of a simpler one (it can be a Brownian
motion or, in general, a semimartingale) via a stochas-
tic change of time and stochastic integration, respec-
tively. The first approach is analysed in Chapter 1 of the
book, in which all the necessary concepts having to do
with stopping times and random changes of time are de-
scribed, as well as the Dambis-Dubins-Schwarz Theorem
that explains how any continuous martingale can be ob-
tained out of a Brownian motion via a random change of
time. The integral representation problem is tackled in
Chapters 2 and 3 and gives the authors the opportunity
to construct in a reduced number of pages a delightful
presentation of the most relevant results in relation with
stochastic integration and stochastic differential equa-
tions.

The existence and uniqueness results that are pre-
sented in those pages and that solve the described repre-
sentation problems are not just deep and beautiful math-
ematical theorems but they also constitute key results in
the understanding of important questions in mathemati-
cal finance. This interplay is presented mainly in Chap-
ters 10 and 11. Indeed, the change of time representation
provides mathematical legitimacy to a common inter-
pretation of volatility among finance practitioners that
consists of visualising moments of high fluctuation of the
prices with an acceleration of the so-called operational
or business time. Moreover, the existence of an integral
representation for a process with a predictable integrand
amounts in financial language to the availability of a self-
financing trading strategy that replicates (or hedges, in
financial jargon) a derivative product whose underlying
asset has a dynamical behaviour described by the process
in question. This makes of this mathematical construc-
tion, together with the notion of martingale or risk-neu-
tral measure that we will review later on, a main building
block of the no-arbitrage pricing and hedging theory of
derivative securities. Indeed, when the underlying asset
is described by a lognormal process (also called geomet-
ric Brownian motion), it gives rise to the Black-Scholes-
Merton formulas for the price and the hedges of Euro-
pean style options, for which Robert Merton and Myron
Scholes received in 1997 the Sveriges Riksbank Prize in
Economic Sciences in Memory of Alfred Nobel (usually
referred to as the Nobel Prize in Economics) and that
made viable the massive and industrial scale trading of
these securities.

Changes of measure are treated in Chapters 6 and 7.
The goal is again reducing a given stochastic process to
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a simpler one by using in this case an equivalent prob-
ability measure; more specifically, the procedure aims at
constructing a new measure that is absolutely continuous
with respect to the original one, such that the law of the
stochastic process under study “seen with the eyes” of
this new measure coincides with the one coming from a
simpler process like Brownian motion. There are several
constructions available in the literature that serve this
purpose. The book examines two of them: the Girsanov
Theorem, of much use in mathematical finance, and the
Esscher Transform, introduced initially in the context of
actuarial sciences. Both procedures are constructive and
provide new measures under which the stochastic proc-
ess we are interested in becomes a martingale.

Again, the impact of these captivating mathematical
constructions goes beyond a pure mathematical inter-
est and has far-reaching implications in mathematical fi-
nance that are spelled out in Chapters 10 and 11. Indeed,
the importance of the existence of an equivalent martin-
gale measure for a (discounted) price process is captured
in the so-called First Fundamental Theorem of Arbitrage
Theory that establishes the equivalence between the
availability of these measures and the absence of arbi-
trage opportunities in the market under study. This link
is of paramount importance because many constructions
in finance have the nonexistence of arbitrage opportuni-
ties, i.e. the impossibility of guaranteed profits without
risk taking, as a fundamental hypothesis; this assumption
is very plausible in highly liquid and efficient markets
where results coming from mathematical finance are
regularly applied.

Another fascinating link between two of the core ide-
as in the book, namely the existence of martingale meas-
ures and of integral representations and their application
in mathematical finance, is provided by the Second Fun-
damental Theorem of Arbitrage Theory, also examined
in Chapter 10. When we are in the presence of an un-
derlying asset whose dynamics is such that there exists
an integral representation for any contingent product,
we say that the corresponding market is complete; ac-
cording to what we said above, in complete markets any
derivative product can be perfectly hedged/replicated.
The Second Fundamental Theorem of Arbitrage Theory
establishes the equivalence between the completeness of
a market and the uniqueness of an equivalent martingale
measure.

The book does not restrict itself to stating the basic
concepts underlying mathematical finance and their con-
nection with stochastic calculus that are available in so
many other monographs. Indeed, it manages to present in
a reduced number of pages most models that are used by
practitioners when trying to solve the deficiencies of the
Black-Scholes-Merton model that have been profusely
documented over the years. Chapter 9 opens this discus-
sion in the discrete time setup by introducing the ARMA/
GARCH parametric family of time series models driven
by a variety of different innovations (Inverse Gaussian,
Generalised Inverse Gaussian, Generalised Hyperbolic,
etc.) whose use aims at appropriately modelling stylised
features of time series of financial returns that are em-
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Book Reviews

pirically observed, like, for example, leptokurtosis (the
likelihood of extreme events is higher than the one asso-
ciated to the Gaussian distribution), volatility clustering
(moments of high volatility tend to accumulate in time)
or asymmetry (bad market days create more volatility
than good ones). The analogue of this discussion in con-
tinuous time is carried out in Chapter 12, which contains
a pleasantly readable presentation of stochastic volatility
and Lévy processes introduced in the light of the integral
and change of time representations, respectively, at the
heart of the book.

Even though the book includes self-contained ac-
counts of a variety of topics in stochastic analysis, like
stochastic integration, stochastic differential equations,
equivalent martingale measures, Lévy processes and
stochastic volatility models, to name a few, it is not writ-
ten as a textbook and is not well suited for a reader who
would like to use it as an entry door to the field; the
proofs for most results are not included, the book is not
linear and, despite the presence of numerous examples,
the book contains no exercises. Like most of the titles in
World Scientific’s Advanced Series on Statistical Science
and Applied Probability, the reader is expected to have
some acquaintance with the various subjects covered by

the volume. The style of presentation and the contents
makes this enjoyable book ideal for a reader interested
in going deeper in understanding the area or in having
a panoramic view of it. For that category of readers, this
book will certainly provide an opportunity to learn ad-
ditional results and to establish beautiful connections be-
tween them, all of it elegantly illustrated with one of the
most relevant and impressive applications of this math-
ematical field.

@ Juan-Pablo Ortega [juan-pablo.ortega@
univ-fcomte.fr] is a Chargé de Recherche
at the French Centre National de la Recher-
@M che Scientifique. He has a first degree in
"y~ physics from the Universidad de Zaragoza
/, ,;f (Spain) and a MA and PhD in mathemat-

) ics from the University of California, Santa
Cruz (USA). He was a recipient of the 2000 edition of the
Ferran Sunyer i Balaguer Prize (with Tudor S. Ratiu) and
was an invited speaker at the ECM, Barcelona, 2000. His
research focuses on geometric mechanics and, more re-
cently, statistical modelling, financial econometrics and
mathematical finance.

6uropean Jvtathematical Jociety

Andrzej Skowronski (Torun, Poland)
Kunio Yamagata (Tokyo, Japan)
Frobenius Algebras |

Basic Representation Theory
(EMS Textbooks in Mathematics)

Frobenius Algebras |

ISBN 978-3-03719-102-6
2011. 661 pages
Hardcover. 16.5 x 23.5 cm
58.00 Euro

This is the first of two volumes which will provide a comprehensive intro-
duction to the modern representation theory of Frobenius algebras. The
first part of the book serves as a general introduction to basic results
and techniques of the modern representation theory of finite dimensional
associative algebras over fields. The second part is devoted to fundamen-
tal classical and recent results concerning the Frobenius algebras and
their module categories. Moreover, the prominent classes of Frobenius
algebras, the Hecke algebras of Coxeter groups and the finite dimensional
Hopf algebras over fields are exhibited.

This volume is self-contained and the only prerequisite is a basic know-
ledge of linear algebra. It includes complete proofs of all results presented
and provides a rich supply of examples and exercises.

The text is primarily addressed to graduate students starting research in
the representation theory of algebras as well mathematicians working in
other fields.

European Mathematical Society Publishing House
Seminar for Applied Mathematics

ETH-Zentrum SEW A27

CH-8092 Ziirich, Switzerland

orders@ems-ph.org | www.ems-ph.org
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INSTITUT
MITTAG-LEFFLER

THE ROYAL SWEDISH ACADEMY OF SCIENCES

Institut Mittag-Leffler announces

Postdoctoral fellowship grants
for the academic year
2013/2014

The scientific areas are

Evolutionary Problems
2 September - 13 December 2013

Graphs, Hypergraphs,
and Computing
14 January — 14 May 2014

Deadline to apply 7 January 2013

Further information:
www.mittag-leffler.se
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Personal Column

Personal Column

Please send information on mathematical awards and
deaths to Madddlina Pdcurar [madalina.pacurar@econ.
ubbcluj.ro]

Awards

10 EMS Prizes have been awarded to young researchers not old-
er than 35 years, of European nationality or working in Europe,
in recognition of excellent contributions in mathematics: Simon
Brendle (Stanford University, USA), Emmanuel Breuillard (Uni-
versite Paris-Sud, Orsay, France), Alessio Figalli (University of
Texas at Austin, USA), Adrian Ioana (University of California at
San Diego, USA), Mathieu Lewin (University of Cergy-Pontoise,
France), Ciprian Manolescu (UC in Los Angeles, USA), Grégory
Miermont (Université Paris-Sud 11, France), Sophie Morel (Har-
vard University, USA), Tom Sanders (University of Oxford, UK),
Corinna Ulcigrai (University of Bristol, UK).

The 2012 Nobel Prize in Economics has been awarded to Alvin
Roth (Harvard University, Cambridge, USA, Harvard Business
School, Boston, USA) and Lloyd Shapley (University of Califor-
nia, Los Angeles, USA).

The 2012 Blaise Pascal Medal in Mathematics has been awarded
to Franco Brezzi (Istituto di Matematica Applicata e Tecnologie
Informatiche del C.N.R., Pavia, Italy).

The Servant Prize has been awarded to Jean-Yves Chemin (Uni-
versité Pierre et Marie Curie, France).

The 2012 Ramanujan Prize for Young Mathematicians from De-
veloping Countries has been awarded to Fernando Coda Marques
(Instituto Nacional de Matematica Pura e Aplicada, Rio de Ja-
neiro, Brazil).

The 2012 Blackwell-Tapia Prize has been awarded to Ricardo
Cortez (Tulane University, USA).

The Prize José Luis Rubio de Francia 2011 has been awarded to
Alberto Enciso Carrasco (ICMAT, Spain).

The 2012 Ramiro Melendreras Prize was awarded to Francisco
Javier Martin (Universidad Complutense de Madrid, Spain ).

The 2012 Shaw Prize in Mathematical Sciences has been awarded
to Maxim L. Kontsevich (Institut des Hautes Etudes Scientifiques,

France).

The Jaffé Prize in mathematics has been awarded to Jean-Pierre
Labesse (Université d’ Aix-Marseille, France).

The 2012 Sylvester Medal has been awarded to Professor John
Toland FRS (University of Cambridge, UK).

The Louis Bachelier Prize has been awarded to Nizar Touzi
(Ecole Polytechnique, France).

The 2012 André Lichnerowicz Prize in Poisson Geometry has been
awarded to Thomas Willwacher (Harvard University, USA).
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The 2012 Henri Poincaré Prize has been awarded to Nalini Anan-
tharaman (CNRS / Université Paris-Sud, France), Sylvia Serfaty
(CNRS/UPMC), Barry Simon (Caltech, USA) and Freeman Dy-
son (Princeton, USA).

The 2012 Fundamental Physics Prize has been awarded to Maxim
Kontsevich (Institut des Hautes Etudes Scientifiques, France and
University of Miami, USA), Nathan Seiberg (Institute for Ad-
vanced Study, Princeton, USA) and Edward Witten (Institute for
Advanced Study, Princeton, USA).

Ingrid Daubechies (Duke University, USA, President of the IMU)
has been ennobled to the title of Baroness by the king of Belgium
for her work on wavelets.

The 2012 Cantor Medal of the German Mathematical Society
(DMV) goes to Michael Struwe (ETH, Ziirich), in recognition for
his outstanding achievements in the field of geometric analysis,
calculus of variations and nonlinear partial differential equations.

The 2012 von Kaven-Prize of the Deutsche Forschungsgemein-
schaft (DFG) is granted to Eva Viehmann (TUM, Miinchen,
Germany), for her excellent work in the field of arithmetic al-
gebraic geometry.

The Klaus Tschira Award for understandable science in the cat-
egory of mathematics for 2012 goes to Andreas Potschka (Uni-
versity of Heidelberg, Germany).

Grégoire Allaire (Ecole Polytechnique, France) has been elected
new president of SMAI (Société de Mathématiques Appliquées
et Industrielles).

Carles Simé (Universitat de Barcelona) has been awarded the
National Research Award 2012 from the Catalan Foundation for
Research and Innovation, with support from the Government of
Catalonia.

Deaths
We regret to announce the deaths of:

Shreeram Shankar Abhyankar (2 November 2012, USA)
Stelios Andreadakis (9 February 2012, Greece)
Nicolaas G. de Bruijn (17 February 2012, Netherlands)
Vladimir Savelievich Buslaev (14 March 2012, Russia)
Doris Lai Chue Chen (3 June 2012, UK)

Stefan Dodunekoyv (5 August 2012, Bulgaria)

Michael S. P. Eastham (27 October 2012, UK)

José Javier Etayo Miqueo (11 September 2012, Spain)
Pablo Gonzalez Vera (11 July 2012, Spain)

Friedrich Hirzebruch (27 May 2012, Germany)

Joram Lindenstrauss (29 April 2012, Israel)
Jean-Louis Loday (6 June 2012, France)

Andrzej Orchel (22 January 2012, UK)

Christopher Shaddock (8 March 2012, UK)

Tonny Springer (7 December 2011, Netherlands)

John Taylor (10 March 2012, UK)

William Thurston (21 August 2012, USA)

Antonio Valle Sanchez (24 June 2012, Spain)

Thomas Wagenknecht (1 May 2012, UK)
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New books pubhshed by the Individual members of the EMS, member societies

or societies with a reciprocity agreement (such as
. . the American, Australian and Canadian Mathematical
uropean athematical - ociety Societies)are entitled to adiscount of 20%
on any book purchases, if ordered directly at the
EMS Publishing House.

Tracts in Mathematics 18

Tractability of
Multivariate Problems

Volume lli:
Standard Information
for Operators

Joaguim Bruna
Julia Cufi

Complex Analysis

Plotr W. Nowak
Guoliang Yu

Large Scale
Geometry

Erich Novak (University of Jena, Germany) and Henryk Wozniakowski (Columbia University, New York, USA, and University of Warsaw,
Poland)
Tractability of Multivariate Problems. Volume IlI: Standard Information for Operators (EMS Tracts in Mathematics, Vol. 18)

ISBN 978-3-03719-116-3. 2012. 604 pages. Hardcover. 17 x 24 cm. 98.00 Euro

This is the third book of the comprehensive three-volume set studying the tractability of multivariate problems. It covers linear and selected
nonlinear operators and can, to a large extent, be read independently of volumes | and II. The most important example studied is the ap-
proximation of multivariate functions. It turns out that many other linear and some nonlinear problems are closely related to the approxima-
tion of multivariate functions. While the lower bounds obtained in volume | for the class of linear information also yield lower bounds for
the standard class of function values, new techniques for upper bounds are presented in volume Ill. One of the main issues here is to verify
when the power of standard information is nearly the same as the power of linear information. In particular, for the approximation problem
defined over Hilbert spaces, the power of standard and linear information is the same in the randomized and average case (with Gaussian
measures) settings, whereas in the worst case setting this is not true.

The book is of interest to researchers working in computational mathematics, especially in approximation of high-dimensional problems. It
may be well suited for graduate courses and seminars. The text contains 58 open problems for future research in tractability.

Vincent Blanlceil (Université de Strasbourg, France) and Toru Ohmoto (Hokkaido University, Sapporo, Japan)
Singularities in Geometry and Topology. Strasbourg 2009 (IRMA Lectures in Mathematics and Theoretical Physics, Vol. 20)

978-3-03719-118-7. 2012. 370 pages. Softcover. 17 x 24 cm. 48.00 Euro

This volume arises from the 5th Franco-Japanese Symposium on Singularities, held in Strasbourg in August 2009. The conference
brought together an international group of researchers working on singularities in algebraic geometry, analytic geometry and topology,
mainly from France and Japan. Besides, it also organized a special session, JSPS Forum on Singularities and Applications, which was
aimed to introduce some recent applications of singularity theory to physics and statistics.

The book comprises research papers and short lecture notes on advanced topics on singularities. Some surveys on applications that
were presented in the Forum are also added. Topics covered include splice surface singularities, b-functions, equisingularity, degenerat-
ing families of Riemann surfaces, hyperplane arrangements, mixed singularities, jet schemes, noncommutative blow-ups, characteristic
classes of singular spaces, and applications to geometric optics, cosmology and learning theory.

Graduate students who wish to learn about various approaches to singularities, as well as experts in the field and researchers in other
areas of mathematics and science will find the contributions to this volume a rich source for further study and research.

Joaquim Bruna and Julia Cufi (both Universitat Autonoma de Barcelona, Spain)
Complex Analysis (EMS Textbooks in Mathematics)

ISBN 978-3-03719-111-8. 2013. Approx. 592 pages. Hardcover. 16.5 x 23.5 cm. 58.00 Euro

The theory of functions of a complex variable is a central theme in mathematical analysis that has links to several branches of mathemat-
ics. Understanding the basics of the theory is necessary for anyone who wants to have a general mathematical training or for anyone who
wants to use mathematics in applied sciences or technology.

The book presents the basic theory of analytic functions of a complex variable and their points of contact with other parts of mathematical
analysis. This results in some new approaches to a number of topics when compared to the current literature on the subject.

The text can be used as a manual for complex variable courses of various levels and as a reference book. The only prerequisites for reading it
is a working knowledge of the topology of the plane and the differential calculus for functions of several real variables. A detailed treatment
of harmonic functions also makes the book useful as an introduction to potential theory.

Piotr W. Nowak (IMPAN, Warsaw, Poland) and Guoliang Yu (Texas A&M University, College Station, USA)
Large Scale Geometry (EMS Textbooks in Mathematics)

ISBN 978-3-03719-112-5. 2012. 203 pages. Hardcover. 16.5 x 23.5 cm. 38.00 Euro

Large scale geometry is the study of geometric objects viewed from a great distance. The idea of large scale geometry can be traced back
to Mostow's work on rigidity and the work of Svarc, Milnor and Wolf on growth of groups. In the last decades, large scale geometry has
found important applications in group theory, topology, geometry, higher index theory, computer science, and large data analysis. This book
provides a friendly approach to the basic theory of this exciting and fast growing subject and offers a glimpse of its applications to topology,
geometry, and higher index theory. The authors have made a conscientious effort to make the book accessible to advanced undergraduate
students, graduate students, and non-experts.

European Mathematical Society Publishing House Scheuchzerstrasse 70 orders@ems-ph.org
Seminar for Applied Mathematics, ETH-Zentrum SEW A27 CH-8092 Ziirich, Switzerland www.ems-ph.org



@ Springer

the language of science

springer.com

SpringerOpen®

Bulletin of Mathematical Sciences

Launched by King Abdulaziz University, Jeddah, Saudi Arabia

Aims and Scope

The Bulletin of Mathematical Sciences, a peer-reviewed open access journal, will publish original research
work of highest quality and of broad interest in all branches of mathematical sciences.

The Bulletin will publish well-written expository articles (40-50 pages) of exceptional value giving the latest
state of the art on a specific topic, and short articles (about 10 pages) containing significant results of wider
interest. Most of the expository articles will be invited.

Editorial Board
S. K. Jain (Algebra, Pure Mathematics), Ari Laptev (Analysis, Applied Mathematics), Neil Trudinger
(Differential Equations, Applied Mathematics), Efim Zelmanov (Algebra, Pure Mathematics)

Executive Editors
Efim Zelmanov, San Diego, USA, S. K. Jain, Ohio, USA and Jeddah, Saudi Arabia

Associate Editors

Franco Brezzi, Pavia, Italy and Jeddah, Saudi Arabia, Hitoshi Ishii, Tokyo, Japan and Jeddah, Saudi Arabia,
Paul Nevai, Jeddah, Saudi Arabia, Claus Michael Ringel, Bielefeld, Germany and Jeddah, Saudi Arabia,
Neil Robertson, Ohio, USA and Jeddah, Saudi Arabia

Forthcoming articles include:
> Loewy decomposition of linear differential equations, by Fritz Schwarz
» Optimal and isodual ternary cyclic codes of rate 1/2, by Cherif Mihoubi und Patrick Sole
»> Negative spectra of elliptic operators, by Stanislav Molchanov und Oleg Safronov
» Direct-sum decompositions of modules with semilocal endomorphism rings, by Alberto Facchini
» Finite rank Bargmann-Toeplitz operators with non-compactly supported symbols,
by Grigori Rozenblum

For more information, please visit » www.bullmathsci.com




