The Mark H. A. Davis Festschrift: Stochastics, Control and Finance

Mark Davis has been associated with numerous major advances and has been influ-
ential to several generations of researchers working in the fields of stochastic analysis,
stochastic contol and financial mathematics. On a personal level, Mark has been an in-
spiring teacher and mentor as well as a great friend and colleague. It is therefore with
great pleasure that we write the foreword to this special issue of Stochastics comprising
papers presented at the Workshop on Stochastics, Control and Finance in honour of Mark
Dawis on the occasion of his 65th birthday at Imperial College London, 12-14 April 2010

After completing his BA degree in Electrical Engineering at the University of Cam-
bridge, Mark pursued his PhD degree at UC Berkeley under the supervision of Pravin
Varaiya. While at Berkeley, Mark had the opportunity to attend several influential
courses, including his first-ever course in stochastic processes, given by Eugene Wong,
and a course in probability given by Michel Loeve. Indeed, this was a great period for
stochastic analysis at Berkeley. Mark’s cohort benefitted by the interaction with several
distinguished visitors such as Vic Benes and got access to ground-breaking works such as
“On square integrable martingales” by Kunita and Watanabe before they were published.
At the same time, researchers such as Thomas Kailath and Tyrone Duncan were just
across the Bay at Stanford.

Mark’s PhD thesis initiated the martingale theory of stochastic control. This would
soon become one of the main methodological approaches that we currently have for the
study of stochastic control and optimisation problems. In later years, Mark continued
to work on several aspects of this theory, which has attracted the interest of numerous
mathematicians, with Robert Elliott being among the first ones.

Returning from the States in 1972, Mark joined the Control Group at Imperial College
London. The group had been created by John Westcott and David Mayne; Martin Clark
was already there, while Richard Vinter joined in 1974. Several research visits were
influential to Mark’s academic development over the next two decades. Notable ones
include his visits at Harvard with Roger Brockett in 1974, at MIT with Sanjoy Mitter in
1978/79 and in Vienna with Walter Schachermayer in 2000. His participation in a semester
on control theory at the Banach Center in Warsaw in 1973 was another significant event
during which he met Jerzy Zabcyk, Albert Shiryaev and several other mathematicians
from Poland and Russia. In 1991, Mark spent six months at the University of Oslo visiting
Bernt Oksendal, where he largely wrote his book Markov Models and Optimization.

After joining Imperial, Mark worked in several areas beyond the martingale theory of
stochastic control. His research contributions have been so multifold and significant that
going in detail through all of them would go way beyond the scope of this brief intro-
duction. Therefore, we will suffice ourselves to just listing a few of them. The general
theory of jump processes was one of the first areas that Mark contributed to, while his
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fundamental research on the development of pathwise nonlinear filtering theory was moti-
vated by a basic observation by Martin Clark. Starting from a collaboration with Michael
Dempster and Domokos Vermes on capacity expansion problems in production planning,
Mark came up with the theory of piecewise deterministic processes (PDP). After the pub-
lication of his seminal paper in 1984, PDP’s soon attracted most significant interest. In
particular, their application to insurance was advanced by Paul Embrechts, who was at
Imperial at that time. In the early 90’s, Mark originated the deterministic approach to
stochastic control by means of appropriate Lagrange multipliers. Some important aspects
of this theory were studied in collaboration with Ioannis Karatzas and Gabriel Burstein,
and were later taken up by Chris Rogers.

In the second part of the 80’s, Mark developed a keen interest in mathematical finance.
In his seminal paper with Andrew Norman, he derived a computable solution to the
portfolio selection problem with transaction costs that has become one of the contributions
that have shaped mathematical finance as the theory that we currently have. Mark made
several further contributions to the theory of option pricing since then, with a notable
one in collaboration with Thaleia Zariphopoulou. In the context of such applications in
the area, Mark originated advances in the general theory of singular stochastic control in
collaboration with Mihail Zervos.

In the early 90’s, Mark’s contributions to mathematical finance had received wide
recognition in the academic community. At that stage, Mark started feeling that he had
done as much in the field as he possibly could without any first-hand practical experience.
It was at that time in 1995 that he received a telephone call from a head-hunter acting
on behalf of Mitsubishi Finance (MF), which would later become Tokyo-Mitsubishi In-
ternational (TMI). He took the challenge and became Director and Head of Research and
Product Development at MF in London to run a group of around 6 PhD quants working
on pricing models and risk analysis for fixed-income, equity and credit-related products.
During his time in the City, Mark worked on several projects, including early models for
credit derivatives, and came up with the “infectious defaults” model with Violet Lo.

Mark left TMI in November 1999 and returned to Imperial College London in August
2000 to build Imperial’s Mathematical Finance group and programme. He launched the
MSc in Mathematical Finance, originally designed by Terry Lyons, in that same year.
He has been running the Mathematical Finance programme until recently. During this
time, Mark has worked on numerous projects, including credit risk models with Giacomo
Giampieri and Juan-Carlos Esparragoza, Malliavin Calculus with Martin Johansson, ar-
bitrage conditions for option pricing with David Hobson and Jan Obloj, interest rate
models with Vicente Mataix-Pastor, and risk-sensitive asset management with Sébastien
Lleo. Hosting the 5th World Congress of the Bachelier Society in 2008 with about 600
participants was amongst the highlights of this period.

So far, Mark has authored 5 books on stochastic analysis, optimisation and finance,
and has written more than 100 publications listed in Mathematical Reviews. He was
Editor-in-Chief of Stochastics and Stochastics Reports (1978-95), a founding co-editor of



Mathematical Finance (1990-93) and an Associate Editor of Annals of Applied Probability
(1995-98). He currently is an Associate Editor of Quantitative Finance (since 2000) and
SIAM Journal of Financial Mathematics (since 2009). Mark has been honoured by the
award of the Naylor Prize in Applied Mathematics by the London Mathematical Society
in 2002. He has been a Fellow of the Royal Statistical Society (elected in 1994), a Fellow
of the Institute of Mathematical Statistics and an Honorary Fellow Institute of Actuaries
(elected in 2001).

Outside academia, Mark has maintained a wide range of interests. Among them, his
love of travelling and his involvement in music in the company of his wife Jessica have
been harmonious signs and important reminders to everybody in his environment that
academic life need not be dry, uneventful and lacking in sociability. We look forward to
Mark’s continued friendship as well as his future research contributions to our field!

Dirk Becherer
Giulia Di Nunno
Mihail Zervos
Harry Zheng

Berlin/London/Oslo, 19th September 2012
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