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Executive Summary
We propose an excellent, distinctive and interdisciplinary M.S. and Ph.D. program in Statistics and Stochastic Modeling (SSM) in which students will work at the intersection of science
and engineering, statistical analysis, and stochastic and applied mathematical modeling. Following the path pioneered by seminal scientific figures such as Ronald Fisher (in genetics
and agricultural experimentation) and Isaac Newton and Richard Courant (in mathematical
physics and astronomy), we believe that theories and methods in statistics and stochastic
modeling are best discovered and understood through the following four-step process:
(1) An important problem in science or engineering is identified;
(2) Theories and methods are developed in the context of the problem in (1);
(3) The theories and methods developed in (2) are used to solve the problem in (1), with full
appreciation of the real-world strengths and limitations of the solution thus developed;
and
(4) The general properties of the theories and methods in (2) are examined, with the goals
of (a) characterizing the broadest possible classes of problems that can be solved with
the techniques developed and (b) thoroughly assessing the practical advantages and
drawbacks of these techniques.
The most fully satisfying solutions to many important scientific and engineering problems
today have a fusion character in two rather different ways:
• The mathematical core of these solutions includes both (A) deterministic mathematical
methods (such as the use of systems of partial differential equations (PDEs) to model
diffusion and other processes that change dynamically over time) and (B) elements of
statistical and stochastic modeling to characterize features of such processes not fully
explained by the deterministic modeling in (A); and
• Both Bayesian and frequentist modes of thinking in statistical modeling and analysis
are crucial to the real-world success of the solutions found.
Our graduate program is distinctive in explicitly honoring both of these types of fusion: in
our core and elective courses (a) students learn about both statistical/stochastic modeling
and PDE-based deterministic modeling, and (b) they develop a thorough understanding and
appreciation for both Bayesian and frequentist modes of statistical thinking. The program is
also distinctive (c) in offering these insights in the classroom using a case-study-based pedagogic approach patterned after the four-step process1 described above and (d) in encouraging
our students to pursue their dissertation work in the “Newton-Fisher-Courant” manner, by
1

Newton, Fisher and Courant are far from the only scientists and engineers to work in this way in the last
400 years, but for brevity in this proposal we refer, e.g., to the “Newton-Fisher-Courant” process when we
mean the four-step approach described above.
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becoming deeply immersed in an important problem in science or engineering as the basis of
the innovative theories and methods they develop.
The newly-forming2 Department of Applied Mathematics and Statistics (AMS) at the University of California, Santa Cruz (UCSC), which will administer this graduate program, currently
includes 9 ladder-rank faculty, a number already sufficient to mount a graduate program with
25–30 graduate students and 3–5 post-doctoral colleagues. In UCSC planning documents the
faculty in AMS is projected to grow to 16 by 2011–12 (with additional subsequent growth
possible); in steady state this will support a graduate program of 40–50 students.
NB We are not proposing graduate degrees in applied mathematics; we are proposing graduate degrees in statistics and stochastic modeling which require a component of applied
mathematical learning. As our Department grows we may in the future, as appropriate, propose an additional graduate program in applied mathematics or modify the existing program
to add a research concentration in applied mathematics.

2
AMS is currently (May 2006) in the process of formally applying for departmental status; as a courtesy
(and a kind of shorthand) the campus permits us to call ourselves a Department in the interim period, and
we will use that shorthand in this proposal.
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1

Introduction

1.1

Aims and objectives of the program, including any distinctive
features

Peter Green, the President of the Royal Statistical Society from 2001 to 2003, noted (Green,
2003) that in principle statistics and stochastic modeling can play a fundamental role in
increasing understanding in virtually every walk of life, including science, engineering, public
policy and business. Indeed, one possible definition of statistics, elaborating on ideas of
Lindley (1972), is that statistics is the study of uncertainty: how to measure it, and what
to do about it. Probability and stochastic modeling form the heart of the measurement of
uncertainty; statistical inference and prediction are central to the solution of inverse problems,
in which the goal is to reason backwards from observed data to estimate the characteristics of
the underlying process which gave rise to the data; and statistical decision theory formalizes
the process of making reasonable choices in the face of uncertainty.
From the beginnings of probability as a mathematical discipline in the mid-1600s (e.g., Hacking, 1975), a number of theories for how to animate probability with meaning have been
developed, including classical, fiducial, and logical probability (e.g., Oakes, 1986), but two
principal and rather different ways to think about the meaning of probability have emerged
in the last several hundred years as the main contenders: the frequentist approach, which
quantifies uncertainty about inherently repeatable phenomena by means of limiting relative
frequencies across hypothetical repetitions of the process under study; and the Bayesian
approach, in which probability represents the weight of evidence for or against a given proposition, whether or not it is part of a repeatable collective. Each of these two approaches has
its own particular strengths and weaknesses:
• The frequentist approach is simple to describe, and it naturally incorporates concepts of
calibration into statistical analyses (for example, when we say that we are 95% confident
of a particular conclusion, the frequentist approach offers a natural environment in
which to check whether the method used to draw this conclusion will, when repeated,
lead to correct inferences about 95% of the time); but its scope is limited to inherently
repeatable phenomena, and many scientifically relevant propositions are difficult or
impossible to embed (uniquely) in a repeatable collective.
• The Bayesian approach (a) applies in principle to any proposition about which uncertainty may exist (repeatable or not), and (b) more flexibly permits the incorporation
of multiple sources of information (not just the currently available data) in a statistical
analysis; but (c) achieving accurate approximations to Bayesian analyses in complex
situations was difficult until quite recently, and (d) there is no guarantee in the basic
approach that any information that one chooses to combine with the data information
will yield well-calibrated conclusions.
For much of the 20th century many researchers behaved as if it was necessary to choose
one of these two paradigms; and yet, if the two approaches were like boxers in a ring, it is
17

abundantly clear that, after 350 years of vigorous intellectual punching, both approaches are
still standing. This suggests that there must be elements of merit in both paradigms, and
that the goal is not to choose one over the other but to thoroughly understand both and be
prepared to bring one mode of statistical reasoning to bear in some circumstances (and/or
for some parts of an analysis) and use the other mode at other times, as appropriate3 . As a
leading example in which this fusion approach is used daily by many practicing statisticians,
the main method in current use for obtaining highly accurate approximations to Bayesian
analyses involves Markov chain Monte Carlo simulation-based computing techniques (e.g.,
Gilks et al., 1995), in which simulated draws from all relevant probability distributions form
the heart of the approximations, and frequentist methods of analysis of the simulated data
sets are central to this Bayesian approach to modeling. One distinctive objective of our
graduate program is that, in both the core courses and electives, students develop a thorough
grounding in both Bayesian and frequentist modes of statistical thinking and analysis. (See
Section 5.1.2 for details on how this plays out in individual graduate course offerings.)
A second duality that seems highly desirable, for mathematical researchers interested in contributing to the broadest possible range of complex contemporary problems in science and
engineering, is to be well-versed in both deterministic mathematical modeling (through, e.g.,
the use of systems of partial differential equations (PDEs) to model diffusion and other processes that change dynamically over time) and statistical/stochastic modeling, to characterize
features of such processes not fully explained by deterministic modeling. While we put more
emphasis on stochastic modeling in the proposed program, we also expect our students to
gain some understanding of deterministic modeling, as both are relevant for many applied
statistical problems. A leading American institution which was founded in 2001 on the belief that this duality is important is the Statistical and Applied Mathematical Sciences Institute
(SAMSI) in the Research Triangle area in North Carolina. Funded principally with a five-year
$10 million grant4 from the National Science Foundation (NSF),
“SAMSI is a national institute whose vision is to forge a new synthesis of the
statistical sciences and the applied mathematical sciences with disciplinary science
to confront the very hardest and most important data- and model-driven scientific
challenges. SAMSI achieves profound impact on both research and people by
bringing together researchers who would not otherwise interact, and focusing the
people, intellectual power and resources necessary for simultaneous advances in
the statistical sciences and applied mathematical sciences that lead to ultimate
resolution of the scientific challenges.” [SAMSI web page www.samsi.info]
3

One example, from among many possibilities, is to reason in a Bayesian way when formulating inferences
and predictions (because the Bayesian approach is a remarkably flexible paradigm for the incorporation of all
relevant sources of uncertainty into a statistical analysis), and to reason in a frequentist way when evaluating
the calibrative quality of the resulting inferences and predictions, by (among other things) checking to see
whether 95% of one’s predictive intervals for data not used in the modeling process actually include the true
data values about 95% of the time.
4
The three principal universities which form the SAMSI consortium (Duke University, the University of
North Carolina at Chapel Hill, and North Carolina State University) have contributed an additional $6 million
over SAMSI’s first five years, for a total of $16 million of funding during that period. In its first two years
SAMSI trained 12 postdocs and sponsored 6 year-long collaborative research programs which involved about
1,500 participants.
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Our vision is similar except that SAMSI’s main mission is to train postdoctoral researchers
and the main mission of our graduate program is to train M.S. and Ph.D. students.
Examples of science and engineering problems worked on recently by researchers in the Department of Applied Mathematics and Statistics (AMS) at UCSC which have this dual character include the following:
• One of the leading methods of nuclear waste disposal involves deep underground storage
in hardened containment vessels located in geologically stable regions. Risk assessment
for this method (Draper et al., 1999, 2000) involves (a) identifying scenarios (e.g., based
on deliberate or inadvertent human intrusion) under which radioactive material might
be released; (b) modeling the water-born diffusion of radionuclides through cracks in
the rock layers separating the containment vessel from the surface of the earth; (c)
writing numerical routines to solve the system of PDEs specified in (b); (d) expressing
uncertainties, in the chemical and physical constants arising in the system of PDEs,
by means of probability distributions; and (e) conducting statistical analyses of the
numerical findings, as random draws from the probability distributions in (d) give rise
to uncertainty in the amount of predicted radioactivity which would migrate to the
earth’s surface as a function of time and spatial displacement from the containment
vessel.
• Computer simulation is a common tool for providing insight into complex phenomena
which may not be possible to observe in a direct experiment, such as aeronautical
behavior of a rocket booster as it re-enters the atmosphere. Computer models for
computational fluid dynamics simulate fluid flow phenomena through complex systems
of PDEs. In order to obtain even qualitative understanding of the simulation output,
sweeps over input parameters to computer simulations are typically needed. For largescale simulations such sweeps can be prohibitively expensive. Thus, there is a need for
computationally inexpensive surrogate models that can be used in place of simulation to
adaptively select new settings of input parameters and map the response with far fewer
simulation runs. By using a statistical model, one can simultaneously create a surrogate
model as well as estimate uncertainty in this model to best choose additional locations
for future runs of the simulator. Such adaptive sampling greatly reduces the amount
of necessary supercomputer time with little loss in predictive accuracy compared to
traditional parameter sweeps. This methodology is currently being applied by AMS
researchers (Gramacy, Lee, and Macready, 2004) to understanding the behavior of a
proposed reusable NASA launch vehicle, the Langley-Glide-Back Booster. This problem
provides a nice example of how the Bayesian statistical approach can combine strong
information external to the data (in the form of smoothness of the surface estimated by
the surrogate model, which is an analytical consequence of the applied mathematical
modeling) with the data information from the supercomputer runs to produce an answer
that is far more accurate than that obtainable just from the data.
• Protein motors play a central role in many cell functions. For example, myosin drives
muscle contraction, and kinesin drives intracellular vesicle transportation and moves
chromosomes during mitosis. Understanding the operating principles of protein motors
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is crucial to comprehending intracellular protein transport and cell motility. Protein
motors are constantly being bombarded by water and other molecules in an isothermal
environment. As a result, both the mechanical motion and the chemical reaction are
stochastic, and they are coupled to each other. One successful mathematical approach
uses a system of coupled stochastic differential equations to model a motor (Wang
and Oster, 1998). This approach yields a unified view of motor operation that can be
related to experimental results of protein structure, biochemistry, mechanics and thermodynamics (Wang and Oster, 2002). The current experimental technologies permit
measuring forces and motions of a single protein motor to the precision of piconewtons
and nanometers. In the past, the measured time series of motor position was used to
calculate only the average velocity. The mathematical framework of coupled stochastic
differential equations allows one to define and extract the motor force profile from the
measured time series (Wang, 2003), a process that combines statistical and stochastic
modeling.
• Understanding soil structure (permeability and porosity) is critical in assessing contamination and remediating polluted soil. However, direct measurements of soil characteristics are difficult, time-consuming, and expensive to make. Instead, the spatial
structure can be inferred through the use of indirect measurements of water flow through
the region, combined with scientific knowledge of the physical properties of flow through
porous media. For a known soil configuration, these physical laws translate into systems of PDEs. Statistical inference can be combined with numerical routines that solve
these systems of PDEs to learn about the soil structure from water flow data (Lee et
al., 2002; Higdon, Lee, and Bi, 2002). In addition, operating in a Bayesian framework
allows estimation of uncertainty in this inference. Understanding of this uncertainty is
helpful in designing plans for cleaning up contaminated regions.
• Across the world, there is general agreement that human intervention in natural populations of fish should be conducted in a manner that renders the harvest of fish sustainable
in the long-term. In the simplest descriptions, the dynamics of fish populations are characterized by nonlinear ordinary differential or difference equations for total biomass at a
particular time; more complicated descriptions involve partial differential or difference
equations for the number of fish of a particular age at a given time (Mangel, 1985).
These dynamics are then modified by catch, which itself may also be a function of the
abundance of the stock. The problem of fishery management is then to choose the catch
in such a way that the stock is not adversely affected in the long term and the human
uses of the fish can be, in some sense, optimized. Random processes enter into this description in two ways (Hilborn and Mangel, 1997). First, there are naturally occurring
fluctuations in biological processes due to both biology and the physical environment.
Second, in addition to such process uncertainties, neither the abundance nor the stock
are observed perfectly, because observation error intervenes between the natural stock
and the human system. The search for sustainable fisheries can then be summarized as
optimizing a stochastic value criterion when the underlying dynamics are nonlinear, inherently stochastic, and observed imperfectly (Mangel and Clark, 1983). The methods
to achieve this require understanding nonlinear differential and difference equations,
statistical analysis of the observed catch data, and stochastic optimization (Clark and
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Mangel, 2000; Mangel and Munch, 2004).
• Atmospheric scientists and climatologists use complex deterministic models, based on
mathematical modeling of the atmosphere as a fluid, to generate meteorological data for
large-scale atmospheric variables in order to study climate processes and natural climate
variability. The interplay of deterministic modeling with data analysis is fundamental
for (a) the validation of model output (deciding whether the model reproduces climate
conditions that are compatible with given observations), (b) the calibration of model
parameters (climate models often depend on input parameters whose values need to be
estimated using observed data), (c) the quantification of the uncertainties of climate
properties, and (d) the comparison of results obtained using different forcings (boundary or initial conditions). The two most important physical parameters for forecasting
global-scale changes are the equilibrium climate sensitivity to changes in radiative forcings and the timescale of response of the climate system to an instantaneous forcing.
Statistical inference on these parameters (e.g., Sansó and Guenni, 2005) can yield estimates of uncertainty in future climate projections. This important ingredient has
been largely missing from the field of climatology until recently, and cannot be supplied
without a fusion of deterministic mathematical and statistical/stochastic modeling.
• The deployment of large groups of mobile sensors and autonomous vehicles is rapidly
becoming possible because of technological advances in networking and in miniaturization of electro-mechanical systems. In the near future, large numbers of coordinated
devices communicating through ad-hoc networks will perform a variety of challenging
tasks in aerial, underwater, space, and land environments (Cortés et al., 2004). However, although technology provides the physical components of such sensor networks,
the potential benefits of such systems have not yet been realized because there are no
systematic methodologies to control large-scale, reliable, distributed systems. With the
goal of expanding the set of currently-available tools for the design of scalable sensor
networks and the formal verification of their performance, Cortés, Martı́nez, and Bullo
(2004) have characterized notions of quality-of-service provided by an adaptive sensor
network in a dynamic environment. Assuming a known probability distribution of the
events taking place in the environment of interest, optimal sensor coverage is formalized
as an aggregate cost function via methods from geometric and stochastic optimization.
Generalizing the classic Lloyd algorithm from quantization theory, a class of cooperative control algorithms is synthesized that optimizes these performance metrics. The
resulting control laws are interaction protocols between the mobile sensors, and include
behaviors such as “move away from your closest neighbor” and “move toward the geometric center of your sensing region.” The proposed coordination algorithms take into
careful consideration the performance constraints on the mobile sensing network. From
a broader perspective, this research unifies concepts and methods from systems theory,
operations research, geometric and stochastic optimization, and robotics.
A second distinctive feature of our graduate program is that, in both the core courses and electives, students develop a thorough grounding in both statistical/stochastic and deterministic
mathematical modes of modeling and analysis.
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A third distinctive feature of our graduate program is based on the work of outstanding scientists such as Ronald Fisher, in genetics and agricultural experimentation (e.g., Box, 1978),
and Isaac Newton (e.g., Gleick 2003) and Richard Courant (e.g., Reid, 1986) in mathematical physics and astronomy. A hallmark of their work, and that of a large number of other
investigators who have pursued (and who continue to pursue) the same scientific approach,
is that many of their research contributions have the following structure:
(1) An important problem in science or engineering is identified;
(2) Theories and methods are developed in the context of the problem in (1);
(3) The theories and methods developed in (2) are used to solve the problem in (1), with full
appreciation of the real-world strengths and limitations of the solution thus developed;
and
(4) The general properties of the theories and methods in (2) are examined, with the goals
of (a) characterizing the broadest possible classes of problems that can be solved with
the techniques developed and (b) thoroughly assessing the practical advantages and
drawbacks of these techniques.
This is how Newton developed the calculus (to solve important practical problems in astronomy and physics); this is how Fisher created the theory of maximum likelihood (to solve
important practical problems in agriculture and genetics); and this is how Courant did pioneering work in function theory and eigenanalysis (to solve important practical problems in
physics).
We find this paradigm compelling both in pedagogy and in practice: with this approach
graduate students gain an immediate introduction to the discovery process in science and engineering, and—by embedding their dissertation work in the solution to important real-world
problems—the relevance of the theories and methods they develop in their thesis research is
assured. We therefore employ the above four-step structure in our graduate program in two
distinctive ways: (i) in the classroom, by using (whenever possible) a case-study-based approach to teaching and learning patterned after the “Newton-Fisher-Courant” process, and
(ii) in encouraging our students to pursue their dissertation work in the “Newton-FisherCourant” manner, by becoming deeply immersed in an important problem in science or
engineering as the basis of the innovative theories and methods they develop.
The aims and objectives of our graduate program are therefore as follows:
• to offer thorough theoretical and methodological training in statistics and stochastic
modeling to qualified graduate students who have backgrounds in the natural or social
sciences, mathematics or engineering;
• to ensure that this training includes thorough grounding in both Bayesian and frequentist modes of probabilistic and statistical thinking;
• to further ensure that this training includes thorough grounding in both statistical/
stochastic modeling and deterministic mathematical modeling; and
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• to offer students an opportunity to develop the novel theories and methodologies that
form the core of their dissertations in the context of solving important problems in
science or engineering.
We will offer M.S. and Ph.D. programs; both will require students to develop a core set of
transferable skills. The M.S. has two main objectives: (a) to provide a career-oriented degree
that will prepare students for employment in technical fields; and (b) to provide a foundation
for students who choose to continue to a Ph.D. The principal objectives of the Ph.D. program
are (1) to prepare statisticians and stochastic modelers for a career in research; (2) to furnish
them with the skills for original research at the forefront of the field; and (3) to offer an
opportunity to develop a deep knowledge of a field of science or engineering in which the
mathematical sciences are useful.
NB We are not proposing graduate degrees in applied mathematics; we are proposing graduate degrees in statistics and stochastic modeling which require a component of applied
mathematical learning. As our Department grows we may in the future, as appropriate, propose an additional graduate program in applied mathematics or modify the existing program
to add a research concentration in applied mathematics.
Typical comments on the distinctive features of our proposal from senior academic statisticians in the U.S. (see Appendix D for further details) include the following.
• Professor James Berger of Duke University (a member of the National Academy of Sciences and founding Director of the NSF-sponsored Statistical and Applied Mathematical
Sciences Institute (SAMSI) in North Carolina): “I have [read your] proposal and view
it as extremely exciting. ... It is key that your plan involves training in both frequentist
and Bayesian statistics. Most statistics departments in the country have only minor
training in Bayesian statistics, but we have found at SAMSI that most of the successful
statistics/applied math/disciplinary science interfaces have involved Bayesian analysis.
Your graduates will thus be ideally placed in this regard.”
• Professor Jan de Leeuw (Distinguished Professor and Chair, Department of Statistics,
UCLA): “This seems to me an interesting and worthwhile proposal. There are two
aspects I like in particular, and these aspects also serve to make the program quite
unique. First, the combination of statistics and applied mathematics, with stochastics
at the intersection, is a very natural and powerful one. ... Second, formulating a curriculum on the basis of the four-step process [mentioned on page 22] is both original
and stimulating. ... In summary, I think this is a bold and interesting proposal. There
is no comparable department in the UC system that I am aware of.”
• Professor Bradley Efron of Stanford University (a member of the National Academy
of Sciences who works in both the frequentist and Bayesian paradigms): “I read your
nicely written proposal with some pangs of jealousy. Stanford, which has first-rate
faculty in both [statistics and applied mathematics], does not have a favorable structure
for combining them. I run Stanford’s undergraduate program in applied mathematics,
which is our closest approach, and many of us wish we could have similar interactions
at the graduate level.”
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• Professor Joseph Kadane (Leonard J. Savage Professor of Statistics and Social Sciences
at Carnegie-Mellon University): “I am very impressed by the novelty of the approach
[in your proposal] and by the care with which you have documented your case. The
problems you intend to address with your colleagues and students are rich and fascinating. ... I also believe that the graduates of this program will be highly employable,
in academia, industry and government.”
• Professor Xiao-Li Meng (Chair of the Department of Statistics at Harvard University
and a leading national and international expert in statistical and applied mathematical
modeling): “I am impressed [with your proposal], and a bit envious. I wish I could
present it to my administration as a way to expand both our graduate program and
faculty size. I am in complete agreement that the combination of statistical and deterministic mathematical modeling is a field with enormous need and potential—my
sincere thanks to you and your colleagues for the leadership in pushing this front. I
certainly look forward to the opportunity, in the near future, to recruit graduates of
this program to [join the] Harvard faculty.”
• Professor Peter Müller (a biostatistician with international standing at the University
of Texas MD Anderson Cancer): “The proposed program is pedagogically and scientifically unique. It is feasible and solid, and the faculty and the academic environment
at UCSC are uniquely suited to carry out the proposed program. ... The program is
scientifically innovative by emphasizing the link between deterministic mathematical
modeling and a probabilistic description of research problems. ... The proposed program addresses an important [national] gap in available graduate programs. There is
a critical need for researchers who are comfortable with scientific applications and at
the same time qualified to carry out cutting-edge research in stochastic modeling and
inference. ... The program will importantly enrich and strengthen research at UCSC
beyond [the Department of Applied Mathematics and Statistics].”
• Professor Adrian Raftery (a highly influential Professor of Statistics and Sociology at
the University of Washington): “The thrust of your group is perfect to [put] you in
a leading position in the discipline of statistics for the future. Your group focuses on
statistical methodological development strongly rooted in real scientific problems, and is
based on the twin foundational pillars of mathematics and computation. Your group’s
expertise in Bayesian statistics opens the way to solving many otherwise intractable
problems in science and engineering. These assets give you the basis to provide strong
training for students aiming to make an impact in scientific research as well as industry.”
• Professor Mike West of Duke University (founding Director of the internationallyrecognized Institute for Statistics and Decision Sciences at Duke University): “The AMS
proposal for a novel and scientifically well-founded program at UCSC is a step ahead of
the curve. The program has the potential to quickly become a leading, distinctive and
model program, and to define UCSC as a national and international leader in innovative
applied mathematical/computational sciences graduate education.”
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1.2

Precedents for graduate programs administered by Departments of Applied Mathematics and Statistics in the U.S. and
Europe

A number of top universities in the United States and Europe have graduate programs administered by Departments of Applied Mathematics and Statistics, typically within Schools
of Engineering, and separate from Departments of Mathematics in non-Engineering Divisions
on campus. Three examples include the following:
• The State University of New York (SUNY) at Stony Brook has an AMS Department in
its College of Engineering and Applied Sciences which runs a vigorous and successful
graduate program (see naples.cc.sunysb.edu/CEAS/amsweb.nsf for more details).
This Department (which is administratively separate from the Department of Mathematics in the College of Arts and Science) currently has 23 regular faculty members, 16
visitors and post-doctoral researchers, 11 adjunct and emeritus faculty, 6 staff members,
and 154 graduate students. To quote from the SUNY-Stony Brook AMS Department
web pages,
“Mathematical sciences have become an integral part of advanced technology in industry and government. Our philosophy of graduate education is
that excellence in mathematical theory and computational science, combined
with the relevance imposed by a problem-solving approach, provide the best
basis for careers in the mathematical sciences in the 21st century. A unified academic home for the applied mathematical sciences is well suited to
today’s technological world in which problems often span several disciplines.
The Stony Brook Department of Applied Mathematics and Statistics is the
largest of the half-dozen applied mathematical sciences departments in the
United States. In recent years, the department has granted about 12 Ph.D.s,
30 M.S.s and 100 B.S.s annually. It offers Master’s and doctoral degrees
covering applied mathematics, statistics, and operations research, as well as
a general undergraduate major in applied mathematics. There are also interdisciplinary graduate concentrations in computational biology (joint with
biology departments) and computational geometry (joint with Computer Science). The department has close working relations with faculty in Mathematics, Computer Science, Physics, Management, Engineering, Biology, and
Medicine. The department’s extensive research funding, including [an NSF]
Vertically Integrated Grant in Research and Education (VIGRE), supports
a dozen graduate fellowships, 30 graduate research assistants, a dozen postdocs, conferences, and state of-the-art computing equipment. The University
supports an additional 30 students as teaching assistants. Ten students are
currently supported on industrial partnership contracts. The demand for our
graduates in academia, governmental national labs, industrial research labs,
and in finance and business has never been stronger.” [Message from the
Chair; italics added]
“There exists extensive interaction today among the mathematical sciences
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and other disciplines, both in academic and industrial research. All students
in the department acquire a deep awareness of this interaction in courses
and research projects, and simply by living with fellow students studying
in related mathematical science disciplines.” [graduate program description;
italics added]
The italicized phrases above indicate foundational concepts at SUNY-Stony Brook that
echo some of the features of our graduate program: the “Newton-Fisher-Courant” emphasis on “the relevance imposed by a problem-solving approach,” and the emphasis
on the interaction between different sub-fields in the field of mathematical sciences.
• Johns Hopkins University (JHU) has a Department of Applied Mathematics and Statistics in their G.W.C. Whiting School of Engineering (see www.ams.jhu.edu for more details). A separate Department of Mathematics resides at the Krieger School of Arts and
Sciences. JHU recently tied for 14th in the 2005 U.S. News & World Report ranking of
America’s best graduate schools (in the category “national universities–doctoral: top
schools”), and the JHU engineering school tied for 21st in the corresponding survey of
top engineering schools in the United States (see www.usnews.com/usnews/rankguide/
rghome.htm for more information). JHU’s AMS Department currently has 9 regular
faculty members, 8 faculty on joint and research appointments, 5 adjunct faculty and
lecturers, 3 staff members, and 31 graduate students. To quote from the JHU AMS
web pages,
“Our faculty advance the art of mathematics inspired by problems arising in
engineering and the physical, biological, information, and social sciences. Our
graduate and undergraduate programs train future mathematical scientists
in the use of probability, statistics, optimization, discrete mathematics, and
numerical analysis. Mathematics is central to all aspects of engineering and
science, and we enjoy the many students from other departments who enroll
in our courses.” [Message from the Chair]
“The teaching and research programs of the Department of Applied Mathematics and Statistics span modern applied mathematics. The department’s
curriculum in Probability/Statistics covers probability theory, stochastic processes, and applied and theoretical statistics. Its Operations Research/Optimization program includes continuous and discrete optimization, numerical
optimization, network programming, and game theory. Its curriculum in
Discrete Mathematics includes graph theory and combinatorics. Its program
in Computational and Applied Mathematics includes computing, numerical
analysis, matrix analysis, functional analysis, and mathematical modeling of
systems. The programs of the department together emphasize mathematical
reasoning, mathematical modeling, abstraction from the particular, innovative applications of mathematics, and development of new methodology.”
[description of the graduate program]
The Johns Hopkins AMS model serves both to echo some of the same foundational
themes as those in our graduate program and to suggest directions for future research
growth of AMS at UCSC.
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• The University of Copenhagen in Denmark has a Department of Applied Mathematics
and Statistics as one of two administratively distinct departments in the Institute for
Mathematical Sciences in the Faculty of Science (the other being a Department of Mathematics; see www.math.ku.dk/index.html.en for more details). Copenhagen’s AMS
Department currently has 16 ladder-rank faculty, 3 postdocs, 4 staff, and 6 graduate
students. The main research activities in the Statistics Division within the Copenhagen AMS include Markov chain Monte Carlo methods for Bayesian inference, diffusion processes, point processes, time series (from a frequentist point of view), and
stochastic partial differential equations, making it clear that this AMS Department
also shares our vision for a deterministic/statistical/stochastic modeling fusion and a
Bayesian/frequentist joint statistical emphasis.
Other American universities are also currently considering the development of Departments of
Applied Mathematics and Statistics; an example is the University of Nevada at Reno, where
the proposal is that their AMS Department will also be located in the College of Engineering.
In addition to this evidence of ample precedents for successful co-location of applied mathematics and statistics in a single Department as complementary research areas that form the
basis of excellent graduate education, there are many examples in North America and Europe
of top universities which have successfully located their pure and applied mathematics groups
in different Departments (and often in different Divisions). Prominent examples include the
University of Colorado (Boulder; applied math group in engineering, public university, 41
faculty, 81 graduate students), Cambridge University (U.K.; public, 66 faculty, 84 graduate
students), the California Institute of Technology (engineering, 12 faculty, 23 graduate students), the University of Washington (public, 12 faculty, 50 graduate students), Northwestern
University (engineering, 13 faculty, 37 graduate students), and the University of Waterloo
(Canada; public, 21 faculty, 34 graduate students).
As both SUNY-Stony Brook and Johns Hopkins have demonstrated, there are great synergistic advantages for graduate and other programs to locating a Department of Applied
Mathematics and Statistics in a School of Engineering. Since the launching of AMS at UCSC
in 2001, we have found that our programs are ideally placed to serve the needs of both
the engineering community and the broader science community at Santa Cruz. Daily interactions between AMS researchers and other engineering researchers have encouraged many
connections that would have been substantially more difficult to foster with other administrative arrangements. Six examples include the following: (a) intense cooperation between the
Statistics Group in AMS and the bioinformatics group in the Department of Biomolecular
Engineering (BME) has led to a sequence of AMS graduate courses in Bayesian statistics
which have become central to the bioinformatics Ph.D. program; (b) AMS faculty member
Raquel Prado has built upon a research collaboration in statistical genetics with colleagues
at the Centers for Disease Control and Prevention to initiate joint discussions with UCSC
researchers in BME; (c) AMS faculty member Hongyun Wang has developed a patent application with Hamid Sadjadpour (a faculty member in Electrical Engineering) employing
randomization techniques to improve the performance of wireless communications systems;
(d) AMS faculty member Bruno Sansó has worked with Tara Madhyastha (until recently
a faculty member in Computer Engineering) on stochastic optimization methods for com27

puter storage media; (e) the entire Statistics Group within AMS has had numerous research
interactions with investigators in the Machine Learning Group in the Computer Science Department; and (f) in a short time AMS faculty member Jorge Cortés has already become a
key member of an interdisciplinary group on control theory and robotics with faculty from
the Departments of Computer Science, Computer Engineering, and Electrical Engineering
and from the Technology and Information Management (TIM) Program.
At the same time AMS at UCSC has laid the foundation to become the full-service Department of Applied Mathematics and Statistics for the entire campus. AMS has undertaken
successful curriculum-development discussions with the Departments of Economics (leading
to an AMS graduate course on mathematical statistics becoming a core course in the Economics Ph.D. program) and Mathematics (working toward an equitable division of labor in
the undergraduate and graduate teaching of mathematics on campus), and we are currently
in similar curriculum-development discussions with the Departments of Ecology and Evolutionary Biology; Environmental Studies; Environmental Toxicology; Molecular, Cell, and
Developmental Biology; Psychology; and Sociology. AMS faculty member Pascale Garaud
has extensive research contacts with faculty in Astronomy and Astrophysics, Marc Mangel
supervises a number of Ph.D. students in Ocean Sciences and Environmental Studies, and
Herbert Lee supervises a Ph.D. student in Physics. The Statistics Group within AMS expects to launch a Statistical Consulting Service for the campus in 2007 or 2008, which should
lead to a number of interdisciplinary collaborations in probability, statistics, and stochastic
modeling. In short, while we find the location of AMS within the Baskin School of Engineering (and the co-location of the Applied Mathematics and Statistics Groups within AMS)
to be overwhelmingly superior to any other possible administrative arrangement on grounds
of (a) research and pedagogic synergy and (b) potential excellence of our proposed graduate
program, we do not intend to lose sight of our responsibilities to the rest of the campus.

1.3
1.3.1

Historical development and departmental strength in the field
Statistics and stochastic modeling at UCSC

Plans for the UCSC Jack Baskin School of Engineering, which was created in 1996–97, included from the outset a Department of Applied Mathematics and Statistics (AMS). Two
faculty for the future department were successfully recruited in the period 1997–2000, but real
growth of the department started in January 2001, with the arrival of founding Chair David
Draper. Currently, AMS faculty hold divisional appointments in the School of Engineering.
We anticipate requesting departmental status at about the same time this proposal is submitted; establishment of an autonomous Department of Applied Mathematics and Statistics
with undergraduate teaching, graduate teaching and research is a continuation of campus
planning for the School of Engineering.
The faculty in AMS have two major objectives: (1) to provide excellent instruction in statistics, stochastic modeling, and applied mathematics at all levels, both for our students and
for the broader campus community, and (2) to develop an outstanding and internationally
known program of research and research training. Faculty in AMS strive to achieve research
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excellence in two general areas: Bayesian methods of statistical and stochastic modeling,
inference, prediction and decision-making; and dynamic applied mathematical modeling of
complex natural phenomena (in both cases the focus is on applications in the natural or
social sciences or engineering). Our emphasis is on modeling the world around us, and our
approach is computationally intensive (for example, through the use of Markov Chain Monte
Carlo simulation methods). We are committed to full interdisciplinary collaborations in which
we serve as PIs and co-PIs on grants with investigators from other fields, so that our publications are a mix of methodology articles in the leading journals in the mathematical sciences
and substantive articles in the best journals in the fields in which we collaborate.
It is clear that many leading researchers in statistics share this vision with us. For example, in
August 2003—with funding from NSF, the NASA Ames Research Center and other sources—
we ran an International Workshop on Bayesian Data Analysis at UCSC, with the following
purpose:
“The focus of the workshop [was] Bayesian data analysis: starting with a real
problem in science or decision-making, formulating the problem in statistical
terms, using Bayesian methods to solve the original problem, and discussing
the strengths and weaknesses of the solution both statistically and substantively,
with plenty of attention to the interplay between the real-world context and the
Bayesian model-building, checking, and reformulating.” [from the workshop web
page www.ams.ucsc.edu/bayes03, which has so far received more than 12,100
visits]
Twenty-six invited speakers5 from 5 countries gave fully interdisciplinary presentations in
which problems in bioinformatics, biostatistics, epidemiology, engineering, machine learning
and computer science were the focus, and novel methodological contributions in Bayesian
statistics, including computation, nonparametric and semi-parametric methods, and spatiotemporal modeling, arose naturally in the context of solving those problems.
The statistics side of the department focuses on Bayesian modeling, inference, prediction
and decision-making, with special emphasis on data arising in environmental applications;
the applied mathematics side currently focuses on mathematical biology, fluid mechanics in
astrophysics and the geosciences, and control theory. The current faculty strength is 9 (5 in
statistics (S) and 4 in applied mathematics (AM), with 2 senior faculty members in S and 2
in AM, and with a senior-level hire in AM ongoing this year). Subject to available resources,
the Dean of Engineering (a) has committed to a growth plan for AMS which will lead to
16 ladder-rank AMS faculty by the academic year 2011–12 (see Appendix A) and (b) has
supported, in communications with the UCSC Executive Vice Chancellor, the possibility of
additional growth of AMS through 2020–21 and beyond.
We will offer the graduate program through the Graduate Faculty in Statistics and Stochastic
Modeling (SSM). In Appendix B, we provide details on the operation of this Graduate Faculty;
in brief, the Graduate Faculty will consist of Principal Faculty and Associate Faculty of the
5

The Workshop also featured 75 contributed (poster) presentations and a total of 175 participants from
15 countries on 5 continents.
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Graduate Program in Statistics and Stochastic Modeling. Principal Faculty will be those
faculty whose home department is AMS (currently, those faculty with an appointment in the
School of Engineering, as the result of a search in Statistics or Applied Mathematics), and
other appropriate faculty as appointed by the Dean of Engineering. Associate Faculty will
contribute to the teaching, advising, and research mission of the program, but will not bear
the administrative and governance duties of the Principal Faculty. The Principal Faculty will
be responsible for the intellectual cohesion of the program, staffing the core courses of the
program, and ensuring that students are adequately supported (financially, with office space
and appropriate computational tools).
1.3.2

Biographies of the Principal Faculty

Appendix C contains additional details on the activities and accomplishments of the Principal
Faculty in the academic year 2004–05.
• Jorge Cortés (Assistant Professor). After a Ph.D. in engineering mathematics in
2001 at Universidad Carlos III de Madrid in Spain, Cortés went on to a one-year postdoctoral appointment at the University of Twente in the Netherlands and a two-year
post-doctoral appointment in the Coordinated Science Laboratory of the University
of Illinois at Urbana-Champaign. His research is in nonlinear and geometric control
theory, with particular emphasis on distributed coordination algorithms, cooperative
control, sensor networks, applied computational geometry, and non-smooth analysis.
He is the author or co-author of 22 refereed journal articles, 1 book, 5 book chapters,
and 18 refereed papers in conference proceedings in leading journals in control theory,
robotics, and mathematical physics. Cortés won a major award in mathematics given by
the Spanish Ministry of Science and Technology in 2003, and since 2000 he has given 18
invited talks at major international research conferences and leading engineering schools
and departments of applied mathematics in Belgium, Canada, the Netherlands, Spain,
and the U.S. In 2006 he received a $400k CAREER award from the NSF to pursue
research on information-driven distributed coordination of mobile sensor networks in
dynamic scenarios.
• David Draper (Professor, Head of Statistics Group and Department Chair). Since
2001 Draper has been Professor and founding Chair of the newly-forming Department of
Applied Mathematics and Statistics at the University of California, Santa Cruz (UCSC).
His undergraduate study was at the University of North Carolina, Chapel Hill, where he
was awarded a B.S. (summa cum laude) in mathematics in 1974. After work as a systems analyst at IBM (1974–75) he completed a Ph.D. in statistics at the University of
California, Berkeley, in 1981. Before coming to UCSC he taught and did methodological
and public-policy research at the University of Chicago (1981–84); the RAND Corporation (1984–91); the University of California, Los Angeles (1991–93); and the University
of Bath (UK; 1993–2000), with visiting appointments at the University of Washington
(1986), Bell Laboratories (1987), and the University of Neuchâtel (Switzerland, 1995–7)
along the way.
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His research is in the areas of Bayesian statistics, Markov chain Monte Carlo methods,
hierarchical modeling, Bayesian model specification, Bayesian nonparametric modeling,
decision theory, stochastic optimization, quality assessment in health and education,
and risk assessment in environmetrics. He is the author or co-author of 75 books, book
chapters, articles, and other contributions to leading journals and other publications in
statistics and related fields, including 3 discussion papers presented at the Royal Statistical Society (RSS) and 14 papers in the New England Journal of Medicine and the
Journal of the American Medical Association. He is a Fellow and Chartered Statistician of the RSS, and in 2001–03 he served as the President-Elect, President, and Past
President of the International Society for Bayesian Analysis (ISBA); at various times since
1988 he has served as Associate Editor both for Theory and Methods and for Applications and Case Studies at the Journal of the American Statistical Association, and the
Journal of the Royal Statistical Society (Series B). He has been nominated for major
teaching awards at every institution in which he has taught; he was the recipient in
1984 of the Quantrell Award for excellence in undergraduate teaching at the University of Chicago, and won excellence in continuing education awards from the American
Statistical Association (ASA) for his short courses on Bayesian hierarchical modeling
at the ASA annual meetings in 1997 and 2003. In 2003, 2004, and 2005 he received an
Honorable Mention for excellence in teaching from the UCSC Academic Senate.
He has been PI or co-PI on 13 grants and contracts in the U.K. and U.S., including major
projects on risk assessment for underground storage of nuclear waste, quality assessment
for hospitals and universities, and best-practice methodology in the design and analysis
of complex sample surveys. In the past 10 years he has given 26 postgraduate-level
short courses and workshops on Bayesian statistics and hierarchical modeling in Brazil,
India, New Zealand, Switzerland, the U.K., and the U.S., and in 2002 and 2005 he was
chosen as the presenter of the keynote 3–day research short course given at the 27th
Annual Summer Institute of Applied Statistics at Brigham Young University. Since 1995
he has served as organizer or co-organizer of 6 major international statistics research
conferences in the U.K., U.S., and India, and has made 45 invited, special invited, or
plenary presentations at international research conferences in Brazil, Chile, China, the
Czech Republic, Denmark, Germany, Greece, India, Italy, the Netherlands, Portugal,
Singapore, Spain, Switzerland, the U.K., and the U.S. He presently serves as a statistical
advisor to the U.K. Higher Education Funding Council for England, providing guidance
on the creation of performance indicators for universities in the U.K. Since 1991 he
has served as mentor to 3 postdoctoral researchers and thesis advisor to 16 M.S. and
Ph.D. students at Rand, the University of Bath, and UCSC, two of whom have won
research prizes. Since 1979 he has taught more than 3,700 undergraduate and graduate
students in 64 courses at 7 universities in Switzerland, the U.K., and the U.S.
• Pascale Garaud (Assistant Professor). After study from 1992 to 1996 toward a
Maı̂trise de Physique degree (a combination four-year degree in mathematics and physics) at Université Louis Pasteur in Strasbourg, which she finished with honors, Garaud
completed the Part III diploma in mathematics with distinction in 1997 in the Department of Applied Mathematics and Theoretical Physics (DAMTP) at Cambridge
University in England. She went on in 1997–2000 to finish a Ph.D. in astrophysics
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jointly at DAMTP and the Institute of Astronomy at Cambridge; she received a Cambridge Isaac Newton Trust Studentship to fund this Ph.D. study. Subsequent to her
Ph.D. Garaud was chosen for a three-year New Hall Research Fellowship at Cambridge,
and she was elected in addition to an Official Fellowship at New Hall, one of Cambridge’s colleges. Her research interests focus on fluid dynamics in astrophysics and
geophysics, with particular recent application to planetary formation, the large-scale
magnetohydrodynamics of the sun, and the modeling of small-scale double-diffusive
mixing in the Antarctic with particular relevance to global warming. She is the sole
author of 9 papers, and the co-author of 8 more, published in prominent journals in
astrophysics and geophysics, and since 1999 she has made 18 presentations at major
international meetings in Germany, the U.S. and the U.K. and has given 12 invited talks
at leading applied mathematics departments in France, Mexico, Spain, the U.S. and the
U.K.
• Athanasios Kottas (Assistant Professor). Kottas holds B.S. and M.S. degrees in
Mathematics (1994 and 1996, University of Ioannina, Greece) and a Ph.D. in Statistics
(2000, University of Connecticut). After his Ph.D., he worked as Visiting Assistant
Professor in the Institute of Statistics and Decision Sciences at Duke University until the summer of 2002, when he joined the Department of Applied Mathematics and
Statistics at UCSC. He has taught undergraduate and graduate courses in a variety of
topics in statistics and probability. His research interests include Bayesian nonparametrics, mixture models, quantile regression, survival analysis, and spatial statistics,
with applications in ecology, environmetrics, and the social sciences. His collaborative
research includes work on statistical validation of computer models. He has published
in top statistics journals, including the Journal of the American Statistical Association,
Biometrics, the Journal of Computational and Graphical Statistics, and the Annals of
the Institute of Statistical Mathematics, and he has given 22 presentations at leading
international statistics conferences and prominent Departments of Statistics in Canada,
Italy, the U.K. and the U.S. He is currently serving as PI on an NSF/DMS grant. He
has supervised one M.S. and one Ph.D. student.
• Herbert Lee (Assistant Professor). Lee holds a B.S. in Mathematics (Yale), an M.S. in
Statistics, and received a Ph.D. in Statistics (Carnegie Mellon) in 1998. He was on the
faculty at Duke from 1999 to 2002, and joined UC Santa Cruz in the fall of 2002. His research program focuses on methodology for spatial inverse problems (with applications
in environmental remediation and petroleum engineering) and machine learning. He has
published in many leading statistics, computer science, and engineering journals, including Bayesian Analysis, the Journal of Machine Learning Research, Machine Learning,
the IEEE Transactions on Signal Processing, the Journal of Computational and Graphical Statistics, and the Valencia Proceedings; he has published a highly-regarded book on
neural networks in the context of Bayesian nonparametric regression; and he has served
as PI on 3 grants from the NSF. He is currently a member of the Board of Directors
of the Classification Society of North America and an Associate Editor for the Journal
of the American Statistical Association (Applications and Case Studies section). Since
1996 Dr. Lee has made a total of 46 presentations at leading international statistics
conferences (including 11 invited talks) and prominent Departments of Statistics in
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Belgium, Canada, Chile, Greece, Italy, Mexico, Spain and the U.S. He has supervised
or is currently supervising 4 Ph.D. students, and he is currently on the Ph.D. (M.S.)
committees of 3 (2) additional graduate students, respectively.
• Marc Mangel (Professor, Head of the Applied Mathematics Group and Associate
Chair of the Department). Mangel holds a B.S. in Physics, an M.S. in Biophysics and a
Ph.D. in Applied Mathematics and Statistics (from the University of British Columbia).
He has worked in the UC system since 1980: at UC Davis from 1980 to 1996 and UC
Santa Cruz since 1996. At Davis, he chaired the Department of Mathematics and
was founding Director of the Center for Population Biology. His research program in
mathematical and theoretical biology focuses on ecology, evolution and behavior and the
broad goal of combining first-rate basic science with important applied questions. Work
in his research group includes the evolutionary ecology of growth, aging and longevity,
the evolution of life histories, and quantitative issues in fisheries management. His
awards include the Joseph Myerhoff Fellowship, Weizmann Institute of Science; John
Simon Guggenheim Memorial Fellowship; Fulbright Senior Research Fellowship, Oxford
University; Distinguished Statistical Ecologist, International Association for Ecology;
Fellow of the American Academy of Arts and Sciences; and an Excellence in Teaching
Award from the UCSC Academic Senate in 2003.
Mangel is the author or co-author of 4 books and monographs, 6 edited books or volumes, 156 articles in leading peer-reviewed journals, 19 book chapters, and 26 book
reviews. His books include Decision and Control in Uncertain Resource Systems, Dynamic Modeling in Behavioral Ecology, The Ecological Detective: Confronting Models
with Data and Dynamic State Variable Models in Ecology: Methods and Applications
(with Colin Clark, 2000, Oxford). He edited Classics of Theoretical Biology and has
served on the editorial boards of 13 major journals, including a 5–year period as coeditor of Behavioral Ecology. He has supervised more than 50 undergraduate research
projects or senior theses, a dozen Ph.D. students and 20 post-docs; in total he has served
on more than 25 Ph.D. committees. His students and post-docs work at a diversity of
organizations, including universities (e.g., UC Berkeley, Penn State, Toronto, Wisconsin, Montana, Washington University, Duke, Wesleyan, Massachusetts, Utah, UCLA,
and Eastern Illinois), private concerns (e.g., the Brooklyn Zoo), and governmental agencies (e.g., the National Marine Fisheries Service and CNRS Lyon). Since 1980 he has
been the recipient of 36 grants, from funding agencies including the NSF (7 awards),
the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency
(DARPA), the United States Department of Agriculture (USDA), the North American Treaty Organization (NATO), and the National Marine Fisheries Service (NMFS;
7 awards, including a current 5–year $710k grant to run the UCSC Center for Stock
Assessment Research (CSTAR)).
Mangel wrote (with Richard Plant) the proposal for a Graduate Program in Applied
Mathematics and (with Catherine Toft and James Quinn) the proposal for a graduate
program in Population Biology (designed to teach ecology and evolution with a highly
quantitative approach) at UC Davis. He supervised three Ph.D. and two M.S. students
in the Applied Mathematics program there (during the period 1984–1990): Dr. Craig
Peters currently works for the risk analysis division of Bank of America; Dr. José Goulart
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is a Research Scientist in the Department of Fisheries and Oceanography at the University of the Azores; and Dr. Jon Brodziak is a highly honored stock assessment scientist
at the Northeast Fisheries Science Center. He supervised five Ph.D. students in the
Population Biology program at UC Davis (during the period 1990–1997): Prof. Amos
Bouskila is on the faculty at Ben-Gurion University of the Negev; Dr. Michael Maxwell
is a staff member at the Southwest Fisheries Science Center; Prof G.E. Heimpel is on the
faculty at the University of Minnesota; Dr. S. Gardner is a staff member at Lawrence
Livermore National Laboratory; and Dr. B. Luttbeg is a post-doctoral fellow at the
Kellogg Biological Station (Michigan State University).
• Raquel Prado (Assistant Professor). Prado holds a B.S. in Applied Mathematics and
Statistics from Universidad Simón Bolı́var in Venezuela and M.S. and Ph.D. degrees
in Statistics and Decision Sciences from Duke University. Before joining UC Santa
Cruz in 2001 as an Assistant Professor, she was an Assistant Professor of Statistics at
Universidad Simón Bolı́var. Her research focuses on methods of time series analysis
for signal processing and the development of Bayesian hierarchical statistical models
for detecting positive natural selection in genetic polymorphism. Her projects have
included the study of electroencephalogram traces from patients who received electroconvulsive therapy as treatment for depression, and the analysis and classification of
electrocardiographic signals recorded from patients with different levels of heart disease.
More recently, she was PI on a $516k R01 grant from the National Institutes of Health
(NIH) to use Bayesian hierarchical modeling for the detection of positive selection in
DNA sequences, with applications to the creation of a vaccine against malaria. In 1999
she was a co-winner of the Outstanding Statistical Application Award of the American
Statistical Association, and in 2000 her Ph.D. dissertation was a finalist for the Savage
Award, given to the best Bayesian Ph.D. thesis in the world. She is currently a Board
Member of the International Society for Bayesian Analysis (ISBA) and Associate Editor of
the Brazilian Journal of Probability and Statistics. She is the author or co-author of 17
contributions to the statistical literature, including articles in the Journal of the Royal
Statistical Society, the Journal of the American Statistical Association, and Bayesian
Statistics (volume VI). Since 1997 Dr. Prado has made a total of 26 presentations at
leading international statistics conferences (including 18 invited talks) and prominent
Departments of Statistics in Argentina, Brazil, Canada, Greece, Italy, Mexico, Japan,
Spain, Venezuela, the U.K., and the U.S. She is currently supervising 1 Ph.D. student.
• Bruno Sansó (Acting Associate Professor). Following a Ph.D. in statistics in 1992
from Universidad Central de Venezuela, from 1992 to 2000 Sansó held a series of appointments of increasing seniority, culminating in a full Professorship and an appointment as Chair of the Department of Scientific Computing and Statistics, at Universidad
Simón Bolı́var in Venezuela. (From 1995 to 1998 he also spent a total of almost two
years visiting the Institute for Statistics and Decision Sciences at Duke University.) From
2001 to 2004 Dr. Sansó was a Visiting Associate Professor of statistics in AMS at
UCSC. His research interests include meta-analysis, Bayesian robustness, and the accurate specification of prior information in statistical analyses; in the last five years
his work has focused with increasing intensity on Bayesian spatio-temporal modeling of
environmetric data.
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Sansó is the author or co-author of 55 contributions to the research literature in statistics, including 28 refereed papers in top journals and 3 published invited discussions.
These publications include 2 papers in Environmetrics; a total of 7 papers in Applied
Statistics, the Journal of the American Statistical Association, the Journal of the Royal
Statistical Society (Series B), and Biometrika; and 2 papers in volumes of Bayesian
Statistics and Case Studies in Bayesian Statistics. In 2000 Sansó was elected to Fellowship of the International Statistical Institute, and one of his articles won the annual
prize for Best Scientific Paper in 2000 as awarded by the Venezuelan equivalent of the
NSF. Since 1992 Sansó has made 61 presentations (31 invited) at leading international
statistics conferences and prominent Departments of Statistics in Argentina, Brazil,
Canada, Denmark, Greece, Italy, Mexico, Spain, Turkey, Venezuela, the U.K. and the
U.S., and in the last 12 years Dr. Sansó has been PI or co-PI on 15 research grants and
projects in Mexico, Venezuela and the U.S., including 3 awards from NSF and 2 grants
from the Los Alamos National Laboratories (LANL). He has supervised 2 Ph.D. and 3
M.S. students (2 at UCSC) who have completed their graduate degrees, he is currently
supervising 3 more Ph.D. students and 1 M.S. student, and at present he is a member
of 4 additional Ph.D. advancement committees.
• Hongyun Wang (Associate Professor). Wang received his Ph.D. in Mathematics
from the University of California, Berkeley. He worked as a postdoctoral fellow at
Lawrence Berkeley National Laboratory (LBNL) and in the Department of Molecular
and Cellular Biology at UC Berkeley before he joined UC Santa Cruz as an Assistant
Professor in 1999 (he was another of the founding members of AMS). His research in
theoretical biophysics and molecular biology is currently focused on cell motility: more
specifically, how chemical energy is converted to mechanical work in protein motors.
He combines mathematical and physical theories with biochemistry and single molecule
biophysics experimental results to study the physical mechanism of protein motors (this
work has been honored through the receipt of two methodology grants (2001–03, 2003–
06) from the NSF). Since 1999 he has (a) received a total of 6 grants and awards, (b)
published 27 articles in many of the best refereed journals in which applied mathematics
features prominently in the solution to important problems in science and engineering,
and (c) given 26 invited presentations at major international research conferences and
leading universities in England, Italy, Japan, and the U.S. He is currently supervising
1 Ph.D. student.
1.3.3

Demography of the Principal Faculty

The age distribution of our faculty is: 26–30: 1; 31–35: 4; 36–40: 1; 41–45: 1; 46–50: 0; 51–55:
2. Thus we have a relatively young faculty, with senior people who are able to mentor both
the junior faculty and students and post-docs. By the time our current senior individuals
reach retirement age (15–20 years hence) our youngest current faculty will be in the prime of
their careers. We consider the relative youth of our faculty to be a positive attribute. As can
be seen from the biographical sketches above, although the faculty are young, none are just
out of graduate school. Furthermore, many of our young faculty have already been involved
in graduate supervision at both the M.S. and Ph.D. levels.
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1.3.4

Honors and awards of the Principal Faculty

Our faculty is already distinguished. The following is a partial list of the awards and honors
the Principal Faculty have received:
• Koopman Paper Prize, Operations Research Society of America (Mangel), 1981
• Journal of the American Statistical Association, Applications and Case Studies Invited
Paper (Mangel), 1983
• Llewellyn John and Harriet Manchester Quantrell Award for Excellence in Undergraduate Teaching, University of Chicago (Draper), 1984
• Joseph Myerhoff Fellowship, Department of Applied Mathematics, Weizmann Institute
of Science (Mangel), 1987
• Fellow, John Simon Guggenheim Memorial Foundation (Mangel), 1987
• Senior Research Fellow, Fulbright Foundation; Visiting Professor, Centre for Mathematical Biology, Oxford University; Member, Wolfson College, University of Oxford,
(Mangel), 1988
• Fellow, Royal Statistical Society (Draper), 1990
• Yale University, Anthony D. Stanley Memorial Prize for excellence in mathematics
(Lee), 1992
• George Gund Foundation Distinguished Environmental Scholar (Mangel), 1992
• Yale University, DeForest Award for excellence in pure and applied mathematics (Lee),
1993
• Three discussion papers read before the Royal Statistical Society (Draper): 1993, 1995,
2003
• Rose and Max Varon Professor, Department of Applied Mathematics, Weizmann Institute of Science (Mangel), 1994
• Distinguished Statistical Ecologist, International Association for Ecology (Mangel), 1998
• Excellence in Continuing Education award for research short-courses, American Statistical Association (Draper), 1998 and 2004
• Carnegie Mellon University, Student of the Year (Lee), 1999
• Outstanding Statistical Application Award from the American Statistical Association
(Prado), 1999
• Savage Award thesis finalist for best Ph.D. thesis in Bayesian statistics (Prado), 2000
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• Best contributed paper, Statistical Computing Section, Joint Statistical Meetings (Lee),
2000
• Annual Prize for the Best Scientific Paper in Engineering by the Consejo Nacional de
Investigaciones Cientı́ficas y Tecnológicas of Venezuela (Sansó), 2000
• Elected Member of the International Statistical Institute (Sansó), 2000
• Fellow, California Academy of Sciences (Mangel), 2000
• Isaac Newton Trust Ph.D. Studentship, Cambridge University; New Hall Research Fellowship, Cambridge University; Official Fellowship at New Hall, Cambridge University
(Garaud), 2000
• Best paper, Journal of Computational and Graphical Statistics (Kottas), 2001
• Best Doctoral Dissertation Award, Engineering Mathematics Curriculum, Universidad
Carlos III de Madrid (Cortés), 2001
• President-Elect, President, and Past-President of the International Society for Bayesian
Analysis (Draper), 2001–2003
• Best student paper, IEEE Conference on Decision and Control (Cortés), 2002
• Fellow, American Association for the Advancement of Science (Mangel), 2002
• First prize in mathematics, Ramón y Cajal Program, Spanish Ministry of Science and
Technology (Cortés), 2003
• Excellence in Teaching Award (Mangel, 2003) and Honorable Mention for teaching
excellence (Draper: 2003, 2004, and 2005), UCSC Academic Senate
• NSF CAREER award ($400k; Cortés) to pursue research on information-driven distributed coordination of mobile sensor networks in dynamic scenarios, 2006
1.3.5

Evidence of successful mentoring by the Principal Faculty

As described above, we are a young faculty. However, the senior members have a long and
distinguished record of graduate and postdoctoral supervision, and the junior faculty already
provide evidence of such abilities. The table below lists students we have supervised and their
current employment. This does not include the list of service by Principal Faculty as members
of Ph.D. committees (this would add more than 30 additional examples of mentoring since
1980) or as external examiner for European dissertations (this would add another 5 examples).
See the tables in Section 2.7.1, 2.7.2, and 2.8.2 in Appendix C for 2004–05 summaries of (a)
all AMS faculty-graduate student supervisions, (b) all AMS postdoctoral supervisions, and
(c) all service by AMS faculty on UCSC graduate committees campus-wide.
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Degree

Year

Name of
Student

University

Supervisor

PhD
PhD
PhD

1982
1983
1987

L. Karp
S. Stefanou
C. Peters

UC Davis
UC Davis
UC Davis

Mangel
Mangel
Mangel

PhD

1989

J. Goulart

UC Davis

Mangel

MSc
PhD

1989
1990

K. Little
J. Brodziak

UC Davis
UC Davis

Mangel
Mangel

MSc
PhD
PhD

1990
1991
1992

B. Phillips
K. Raube
A. Bouskila

UC Davis
RAND
UC Davis

Mangel
Draper
Mangel

PhD

1995

M. Maxwell

UC Davis

Mangel

PhD

1995

G. Heimpel

UC Davis

Mangel

MSc

1995

W. Browne

Univ. Bath

Draper

MSc

1996

D. Fouskakis

Univ. Bath

Draper

MSc

1997

C. McKail

Univ. Bath

Draper

PhD

1997

R. Cheal

Univ. Bath

Draper

PhD

1997

S. Gardner

UC Davis

Mangel

PhD

1997

B. Luttbeg

UC Davis

Mangel

MSc

1998

D. Kounali

Univ. Bath

Draper

PhD

1999

W. Browne

Univ. Bath

Draper

PhD

2000

D. Fouskakis

Univ. Bath

Draper
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Current
Employment
Professor, UCB
Professor, Penn State
Vice President,
Exposure Management,
Bank of America
Faculty, University
of Azores
Staff Member,
Northeast Fisheries
Center, Woods Hole, MA
Faculty, UCB
Senior Lecturer,
Ben-Gurion University
Postdoc, Southwest
Fisheries Science
Center, La Jolla, CA
Associate Professor,
University of
Minnesota
Faculty, University of
Nottingham, UK
Faculty, National
Technical University
of Athens

Research Officer,
University of Bath
Staff member,
Livermore National
Laboratory
Postdoc, Kellogg
Biological Station
PhD student, University
of Southampton
Faculty, University of
Nottingham
Faculty, National
Technical University

MSc

2000

MSc

2000

PhD

I. Garcia

Sanso

2001

Universidad
Simon
Bolivar
L. Betancourt Universidad
Simon
Bolivar
M. Gittoes
Univ. Bath

Prado

MSc
PhD

2002
2002

B. Mendes
C. Holloman

Univ. Bath
Duke

Draper
Lee

PhD
PhD

2002
2002

A. Shelton
C. Wilcox

UCSC
UCSC

Mangel
Mangel

PhD

2002

B. Mendes

Draper

MS

2003

S. Liu

Stockholm
University
UCSC

PhD

2003

G. Alvarez

Sanso

MS
MS
MS

2004
2005
2005

D. Merl
X. Ji
W. Zhou

Universidad
Simon
Bolivar
UCSC
UCSC
UCSC

MS
PhD

2005
2005

J. Mefford
A. Hernandez

PhD

2005

M. Krnjajic

UCSC
Universidad
Simon
Bolivar
UCSC

PhD

2005

A. Stevens

UCSC

Draper

Draper

of Athens
Lecturer, Universidad
Simon Bolivar

Member, Technical
Staff, Higher
Education Funding
Council for England
Postdoc, UCSC
Battelle Institute,
Columbus OH
Postdoc, Florida State
Postdoc, University
of Adelaide
Postdoc, UCSC
Ph.D. student,
University of Michigan

Prado
Sanso
Sanso,
Lee
Kottas
Sanso

Ph.D. student, UCSC
Ebay
Ph.D. student, UCSC

Draper,
Kottas
Mangel

Staff member, Lawrence
Livermore Laboratory
Postdoc, Beaufort
Marine Lab
(Beaufort, NC)

* Indicates service on the committee, but not major professor
Honors awarded to these students
Name
A. Bouskila

Honor
Winner, R.M. Love Award for the best thesis in Ecology
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G. Heimpel
W. Browne
W. Browne
D. Fouskakis
D. Fouskakis

Winner, John Kinsella College of Agriculture and
Environmental Science Dissertation Excellence Award
James Duthie Prize for best M.Sc. Dissertation,
University of Bath, 1995
Nominated for the 1998 Savage Award for best Bayesian
Ph.D. dissertation in the world
Short-listed for the 1999 Ede and Ravenscroft
Research Prize at the University of Bath
Nominated for the 2001 Savage Award for best Bayesian
Ph.D. dissertation in the world

We consider that postdoctoral supervision is equally important and that postdocs are an
essential component of an intellectually dynamic graduate program. Our postdoctoral supervision is as follows:
Period
1996–1999
1998
2003–

Postdoc
Dr R Cheal
Dr R Bowater
Dr B Mendes

1981–82
1986–88

JH Beder
M Dygas

1988–90

E Greene

D Fernandes
1990–92

J Losos

1991–93

W Morris
S Sultan
F Adler
P Nonacs
R Lalonde

1993–94

L Rowe

1994–96
1995–96
1997–98

T Collier
P Switzer
M Ney-Niffle
T Keasar

Current Employment
D Draper
Postdoc, University of Bath
Lecturer, University of Lancaster
M Mangel
Professor, University of Wisconsin, Milwaukee
Professor, University of Wisconsin, Milwaukee
Professor, University of Montana
Winner of the 1990 Dhobzhansky Prize,
Society for the Study of Evolution
Curator of Animals,
Prospect Park Wildlife Center,
Brooklyn, NY
Professor, Washington University;
Packard Fellow
Associate Professor, Duke University
Associate Professor, Wesleyan University
Associate Professor, University of Utah
Associate Professor, UCLA
Professor, College of the Okanogan
Associate Professor, University of Toronto;
Winner, 1993 Young Investigator Award,
American Society of Naturalists
Postdoc, UC Berkeley
Associate Professor, Eastern Illinois University
Staff, CNRS, Lyon
Lecturer, Ben Gurion Teacher College
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Period
1998–2002
1999–2000

Postdoc
S Henson Alonzo
K Shea

2002–2004

S Munch
M Snover

1.4
1.4.1

Current Employment
Assistant Professor, Yale University
Assistant Professor, Penn State
Assistant Professor, Department of
Marine Sciences, SUNY Stonybrook
Staff Scientist, Pacific Islands
Science Center, NOAA, Honolulu

Timetable for the development of the program
Program approval

We envision the following timetable: formal campus review and approval (winter–spring
2006), formal systemwide review and approval (academic year 2006–07), advertising and
admissions (fall 2007–winter 2008), and first students formally admitted to the program (fall
2008).
1.4.2

New faculty hires

As noted above, AMS has a current ladder-rank faculty size of 9 (4 in applied math, 5 in
statistics), with a senior search in applied math ongoing in 2005–06. As part of the UCSC
revision in early 2006 of the campus 10–year plan (see Appendix A for full details on the
AMS contribution to the UCSC revised academic plan for 2006–11), AMS has received a
commitment from the Dean of Engineering for the following faculty growth plan:
Proposed ladder faculty growth plan for AMS (from Appendix A).
Number of Ladder
Academic Faculty in Fall of AY
Year (AY) AM S
Total
2005–06
4
5
9
2006–07
5
5
10
2007–08
6
6
12
2008–09
6
6
12
2009–10
7
7
14
7
8
15
2010–11
8
8
16
2011–12

Number of New
Searches in AY
AM S Total
1
0
1
1
1
2
0
0
0
1
1
2
0
1
1
1
0
1
0
0
0

Additional growth of AMS faculty FTE is possible through 2020–21 and beyond, based
on campus growth and success in factors such as extramural funding and establishment
of research institutes (see Sections 3 and A3 in Appendix A). As demonstrated below, our
current faculty is already sufficient to mount the program. All new hires will be involved in
the graduate program, both in formal instruction and in graduate supervision.
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1.4.3

Course approvals

As described below, all of the core courses have already been approved by the UCSC Graduate
Council. These include Mathematical Statistics, Bayesian Statistics, Intermediate Bayesian
Modeling, Linear Statistical Models, Probability Theory and Markov Chains, and Applied
Mathematical Methods I. A variety of other courses, as described below, have also already
been approved, and many of these have already been offered.
1.4.4

First availability of core offerings

The core courses have been offered annually since the 2004–05 academic year. Various specialty courses have already been offered, with all specialty courses for the program offered at
least once by 2006–07.
1.4.5

Preparation/availability of catalog copy

Catalog copy will be ready for the year in which the first students are admitted.
1.4.6

Availability of space/facilities needed for the program

The SoE 10-year plan uses an estimate of approximately 650 asf per faculty member; at least
one of our faculty members does wet lab experiments as well as mathematical modeling, and
this person requires additional wet lab space of approximately 250 asf. The SoE 10-year plan
uses an estimate of approximately 100 asf per student. By 2011–12, for example, we expect
to have 16 AMS faculty and approximately 43 graduate students (see Table 1 in Appendix
A). Thus, by 2011–12, we estimate space needs of approximately 15,000 asf. These have
already been met with the recent campus construction of Engineering buildings. Thus, for
the first five to six years of the program, there is sufficient space in Baskin Engineering and
Engineering 2, including wet lab space.
1.4.7

Year of admission of first cohort of graduate students

We hope to admit students directly into the graduate program in fall 2008. Until then, we
recommend to students that they apply to either Computer Science (Ph.D.), Mathematics
(Ph.D.), Marine Sciences (M.S. only), Physics (Ph.D.) or Ocean Sciences (Ph.D.) with the
understanding that they will be eligible to apply to transfer to the program in Statistics and
Stochastic Modeling once it is approved. In Fall 2005, there were 12 students in Computer
Science who are identified as potential AMS students, 3 in Ocean Sciences, 2 in Physics,
and 1 in Environmental Studies. See www.ams.ucsc.edu/students.html for a current list
of graduate students who are affiliated with AMS.
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1.4.8

Anticipated year of awarding first degree

Students who are admitted in fall 2008 are expected to graduate in 2010 (M.S.) or 2012
(Ph.D.).
1.4.9

Consistency of enrollment projection with campus enrollment plan

The campus goal is to double, from about 1,000, the number of graduate students over the
next decade. Projected graduate enrollments in the SoE can be found in the recently-revised
5–year plan of the School. At steady state (16 or more faculty) AMS will be able to support
approximately 2.25–3 graduate students per faculty member (this includes both financial and
intellectual support). Hence an approximate time line for the enrollment projections is given
in the following table (constrained by actual faculty growth; see Appendix A for more details,
including the AMS proposed plan to grow to more than 16 faculty by 2020).
Actual and projected growth of AMS proposed graduate program, 2003–2012
(from Appendix A).

Year
2003–04
2004–05
2005–06
2006–07
2007–08
2008–09
2009–10
2010–11
2011–12

Ladder
FTE
8
10
9
10
12
12
14
15
16

Graduate Students
in Residence
Ph.D. M.S. Total
13
1
14
18
2
20
17
1
18
18
4
22
21
6
27
23
7
30
27
8
35
30
9
39
33
10
43

Graduate Students
Finishing
Ph.D. M.S. Total
0
1
1
1
2
3
6
2
8
5
2
7
6
3
9
5
4
9
2
5
7
7
6
13
7
7
14

Note: Figures for 2003–2006 are actual; 2006–12 figures
are projections based on sustainable growth assumptions.

The figures given above are consistent with the enrollment plan of the campus. No existing programs will have to have enrollments reduced in order to accommodate the proposed
program. The enrollments of Computer Science are currently artificially inflated because of
their generous housing of future AMS students.
In general, we will not accept Ph.D. students without providing support to them (see below
for how this will be done).
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1.5

Relationship of the proposed program to existing campus programs and to the campus academic plan

1.5.1

If the program is not in the campus academic plan, why is it important
that it be begun now?

The program is in the campus plan, and has been a high priority for the School of Engineering
since the current campus 10–year planning cycle was initiated in 2001.
1.5.2

Could the curriculum be offered just as effectively within an existing structure (e.g., as a pathway within an existing major?)

The answer to this question is no. A graduate program in Statistics and Stochastic Modeling
is strongly supported by the Dean of the School of Engineering and the SoE faculty, and has
been a consistent component of long range plans in the SoE. There is no other structure on
campus in which a graduate program in Statistics and Stochastic Modeling has played such
a role.
Currently, as noted above, we encourage students to apply to Computer Science, Mathematics, Marine Sciences, Physics or Ocean Sciences, with the intention of transferring to the
program in Statistics and Stochastic Modeling when it is approved. This is also untenable in
the long-term because it puts the burden on the students to meet the requirements in those
Ph.D. programs as well as our own, and does not allow students the flexibility to develop
their scientific or engineering knowledge in depth. It also, of course, puts an undue burden on
Computer Science (where most of the students are located) because they have to (a) broadly
interpret their own requirements, (b) count students in their enrollment limits who are really not in the Computer Science graduate program, and (c) split resources in increasingly
complicated ways.
1.5.3

What overlaps exist between the proposed curriculum and the curricula
of other units on this campus?

Our curriculum will effectively mesh with those of other units on the campus. Our graduate
courses will serve as the template for the toolkit that students in various natural and social
science and engineering programs need for their own work. At the same time, our students
will take courses in those departments to develop the background in science and engineering
needed to embark on their projects. Below, we show the broad range of courses in other
disciplines that our students might take (as explained in the sample programs). We have
received endorsement of reciprocity from those departments in the list, confirming that our
students will be allowed into the courses. See Appendix D for examples of letters from UCSC
Department Chairs supporting this reciprocity.
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1.5.4

Effect of the proposed program on undergraduate programs offered by the
sponsoring department(s)

We currently offer an undergraduate minor in statistics. We expect that the proposed program will enhance the experience of the undergraduate minors, as it will allow them to
interact with graduate students. In order for our minors to learn Bayesian statistics, which
is not traditionally taught at the undergraduate level, we require them to take AMS 206.
This provides a direct opportunity for interaction between our undergraduate and graduate
students, to the benefit of both. We do not anticipate any negative impacts on the minor
program as a result of implementing the proposed graduate program; we have had no problems offering both the core undergraduate and graduate courses in the past several years at
our current departmental size.
As noted in Appendix A, AMS plans (jointly with the Department of Mathematics) to launch
an undergraduate major/minor in applied mathematics in 2009–10. Top students graduating
from this major will become excellent prospects for graduate study in statistics and stochastic
modeling at UCSC. It is also possible that AMS will launch an undergraduate major in
statistics in (approximately) 2011–12; similar remarks apply regarding the best graduates
from this major (if launched).

1.6

Interrelationship of the program with other University of California campuses and/or regional public or private institutions

1.6.1

Possibility of cooperation or competition with other programs within the
University and the State

UC Berkeley, UC Davis, and Stanford all have outstanding Departments of Statistics. We
already cooperate with Berkeley, Davis and Stanford in research collaboration and hosting
seminar speakers and expect that these interactions will grow. We anticipate little competition with these programs. Our focus on Bayesian statistics will complement these programs.
Our focus on the fusion of statistics, stochastic modeling, and applied mathematics will be
highly distinctive in California and the region. See Appendix E for examples of letters of
support for our proposed program from Chairs of relevant Departments within the UC system; Appendix D also contains letters of support from experts (in California and elsewhere)
outside the UC system.
UCSC is a partner, with UC San Francisco and UC Berkeley, in the Institute for Bioengineering, Biotechnology and Quantitative Biomedical Research (QB3), which is one outcome
of the Governor’s initiative to form the California Institutes for Science Innovation. The goal
of this initiative is to establish world-class centers for scientific discovery on UC campuses
that will heighten educational opportunities and enhance the economy of California. One of
the missions of QB3 is to provide the means for students to take classes and perform research
at campuses other than their own, and we will encourage and facilitate this interaction.
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1.6.2

Differences from other similar programs within the University and other
California institutions

In Appendix F, we provide summaries of other programs at research universities in California. Simply put, our proposed program will be virtually unique because of the focus on
Bayesian statistics and the fusion of science/engineering, stochastic and deterministic modeling and data analysis. See Appendices D and E for comments from external experts on the
distinctiveness of our proposal.
Indeed, as noted in Section 1.1, the only competitor that we have on a national scale is
the recently-launched Statistical and Applied Mathematical Sciences Institute (SAMSI) in the
Research Triangle area of North Carolina (the SAMSI web site is www.samsi.info). SAMSI
is an NSF-funded institute and shares with us some of the same vision: to create a new
synthesis of statistics and applied mathematics with disciplinary science or engineering to
confront the very hardest and most important data- and model-driven scientific problems
faced by society, and to solve them by effectively melding understanding of the problem,
mathematical modeling and analysis, and the analysis of data. The SAMSI program differs
from ours in that it strives only to train postdoctoral scientists, whereas the focus of our
training will be on graduate students and postdoctoral scientists, thus vertically integrating
training in statistics and the other applied mathematical sciences.
Other universities may have programs in statistics OR applied mathematics (where stochastic
modeling is traditionally housed), but there are few with unified programs of statistics AND
stochastic modeling. For example, Cornell University has a flexible program in applied mathematics and a newly-formed department of Biological Statistics and Computational Biology,
but no formal program that links the two. UC Davis has programs in applied mathematics,
pure mathematics, and statistics. Since these are graduate groups, there are faculty at Davis
who are members of two or three of the groups, but there are no students who receive formal
training in both statistics and applied mathematics.
1.6.3

Draft proposals should be sent to all departments on other UC campuses
offering similar degrees soliciting reviews

A draft of this proposal has been sent to Chairs of relevant Departments at UC Berkeley, UC
Davis, UC Irvine, UC Los Angeles, UC Riverside, and UC Santa Barbara (the six non-UCSC
campuses in the UC system that have Departments with the word “statistics” in their names)
for their comments; responses are collected in Appendix E.

1.7

Department or group which will administer the program

The graduate program will be administered by the Graduate Faculty in Statistics and Stochastic Modeling, described above and in Appendix B. Currently, the faculty in AMS function
as a prototypical department, with a Chair and Associate Chair, who are also the Heads of
the Statistics and Applied Mathematics Groups, and shared departmental staff. The Chair
of the Graduate Program will rotate over time between the two groups.
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Also see Section 9 of this proposal.

1.8

Plan for evaluation of the program within the offering Department and campus-wide

The graduate program in Statistics and Stochastic Modeling will undergo an internal review
four years after its establishment, by a committee appointed by the Dean of the Jack Baskin
School of Engineering. The results of this review will be communicated to the Graduate
Council and to the Vice Provost for Academic Affairs. Thereafter, the graduate program will
be subject to review as part of the regular campus six-year external review process.

2
2.1
2.1.1

Program of Study
Undergraduate preparation for admission
Field examinations and/or other pre-qualifying examinations

We will accept students with undergraduate degrees in mathematics, natural science, social
science or engineering, subject to appropriate course requirements of mathematics. The
ideal background would be either a double major or major and minor in mathematics and
science/engineering or vice-versa. Although somewhat rare, such students exist, and our
goal is to attract a number of them for the program. All students will be required to take
the Graduate Record Examination general test and will be encouraged to take the subject
advanced test in their undergraduate area of study.
Undergraduate preparation in mathematics and statistics should include calculus (UCSC
equivalent MATH 19AB, MATH 23AB), linear algebra and ordinary differential equations
(AMS 27/27L), and introductory probability and statistics (AMS 131, 162). Because we will
admit students with a wide range of backgrounds in the natural or social sciences, mathematics or statistics, and engineering, we are confident that we will attract very high caliber
students, and do so rapidly. Indeed, our current cohort of students (mainly housed in Computer Science) include graduates of Dartmouth and Berkeley, and the best universities in
China. In addition to the attraction of Bayesian statistics, UCSC offers attraction to students with interests in computational biology and environmetrics.
In general, minimum requirements for admission to the M.S. program are that the candidate should have sufficient mathematical proficiency and some knowledge of probability, as
described above. The GRE general exam must be taken. No foreign language is required.
Meeting the minimum requirements does not guarantee admission. The minimum requirements for admission to the Ph.D. are the same as for the M.S.; applicants may be admitted
either into the Masters program, or—if the candidate shows exceptional promise—directly
into the Ph.D. program.
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2.1.2

Qualifying examinations—written and/or oral

None are required for admission to the program.
2.1.3

Relationship of the Masters and doctoral programs

These programs have the same admission requirements. Students completing the M.S. program may proceed to the Ph.D. program upon formal application and acceptance. Ph.D. students have the option of also receiving the M.S. degree if they fulfill the M.S. requirements.
Students will be admitted to the graduate program, not to the research group of any individual
faculty member. However, each student will be matched with a first-year mentor, to ensure
that adequate guidance is provided in the crucial first year of graduate school.
2.1.4

Special preparation for careers in teaching

The faculty and graduate students in AMS will be encouraged to interact with the preparation
of secondary teachers, through the Department of Education and the Center for Informal
Learning in Schools, and to make presentations in local school districts and at regional and
national SMET (Science, Math, Engineering and Technology) teacher organizations.

2.2

Foreign language

There will be no foreign language requirement.

2.3
2.3.1

Program of study
Specific fields of emphasis

Students will obtain a graduate degree (Masters or Ph.D.) in Statistics and Stochastic Modeling. More specifically, students will emphasize Bayesian statistics or stochastic modeling.
2.3.2

Plan(s) Masters I and/or II; Doctors

We are proposing a Masters degree in which a thesis is not required; instead we will require
a capstone research project and a course (AMS 280B) on oral presentation of research. The
dissertation is the capstone in the Doctors program, in which students may choose to receive
an M.S. degree upon passing the pre-qualifying examination and meeting the total unit,
project and course requirements as specified below.
A committee (the Graduate Student Progress Evaluation Committee) will meet with every
student each spring quarter, to chart her/his progress.
48

2.3.3

Unit requirements

All students must complete the first 6 core courses described below (30 units) and a 3 unit
course on research and teaching, together with participation in a 2–unit research seminar
(AMS 280B) for at least one quarter per year, throughout their graduate study. M.S. students
must complete two additional 5–unit courses from the approved list, bringing the total unit
requirements to 43 units. We expect Ph.D. students to complete an additional four 5–unit
courses from the approved list, bringing the required total to 53 units. These are slightly
higher than those of more traditional programs, but this is to be anticipated given the fusion
character of our program.
2.3.4

Required and recommended courses, including teaching requirements

All students will take the following seven core courses:
AMS
AMS
AMS
AMS
AMS
AMS
AMS

205 (Mathematical Statistics)
206 (Bayesian Statistics)
207 (Intermediate Bayesian Modeling)
211 (Applied Mathematical Methods I)
256 (Linear Statistical Models)
261 (Probability Theory and Markov Chains)
280B (Seminar in Statistics and Stochastic Modeling)

All core courses will be taken for a letter grade (except for AMS 280B, which will be given on
a Satisfactory/Unsatisfactory basis). In order to maintain a full load for graduate standing,
students will take additional courses and seminars from the approved list of courses, appropriate to their research interests and selected in consultation with their advisors. AMS 280B
is a two-unit course which we highly recommend that students take each quarter during their
entire graduate study. At a minimum, students are required to take it at least once a year.
M.S. students will be allowed to substitute up to two courses with their required research
project in which they conduct a research program in one or two of the quarters of their second
year. The project will consist of the solution of a problem or problems from the selected area
of application and will be presented to the sponsoring faculty member as a written document.
All students will be expected to serve as teaching assistants for at least two quarters of their
graduate study.
We will also encourage our students to become active in the Center for Informal Learning
and Schools (CILS), an NSF funded partnership between UCSC, Kings College (London) and
the San Francisco Exploratorium dedicated to understanding how learning occurs in informal
settings and transferring that understanding to formal settings.
2.3.5

Requirements for licensing or certification

This program will not provide licensing or certification.
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2.4

Field examinations

None.

2.5

Qualifying examinations

At the end of the first year, all students will take a pre-qualifying examination covering the
six (non-seminar) core courses. This examination will have two parts: an in-class written
exam, followed by a take-home project involving data analysis. Students who do not pass
this exam will be allowed to retake it before the start of the following fall quarter; if they fail
the second examination they will be dismissed from the program.
Ph.D. students must complete the Oral Proposal Defense, through which they advance to
candidacy, by the end of the spring quarter of their third year. The proposal defense is a
public seminar as part of an oral qualifying examination given by the qualifying committee.
More details are provided in the next section.

2.6

Thesis and/or dissertation requirements

A capstone project is required for the M.S. degree and a dissertation for the Ph.D. degree.
For the M.S. degree, students will conduct a capstone research project in their second year
(up to three quarters). Students must submit a proposal to the potential faculty sponsor by
the start of the fourth academic quarter. If the proposal is accepted, the faculty member will
become the sponsor and will supervise the research and writing of the project. The project
will involve the solution of a problem or problems from the selected area of application.
When the project is completed and the project summary is written, it will be submitted to
and must be accepted by a committee of two individuals, consisting of the faculty advisor
and one additional reader. Either the advisor or the additional reader must be from within
AMS.
A dissertation is required for the Ph.D. degree. Ph.D. students must select a faculty research
advisor by the end of the second year. A written dissertation proposal will be submitted
to the advisor, and filed with the graduate secretary. A qualifying examination committee
will be formed, consisting of the advisor and three additional members, approved by the
Chair of the Graduate Program and the Dean of the Graduate Division. The student will
submit the written dissertation proposal to all members of the committee and the graduate
secretary no less than one month in advance of the qualifying examination. The dissertation
proposal will be formally presented in a public oral qualifying examination, followed by a
private examination by the committee. Students will advance to candidacy after they have
completed all course requirements (including removal of all incompletes), passed the qualifying
examination, and paid the filing fee. Under normal progress, a student will advance to
candidacy by the end of the spring quarter of her/his third year. A student who has not
advanced to candidacy by the start of the fourth year will be subject to academic probation.
Upon advancement to candidacy, a dissertation reading committee will be formed, consisting
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of the dissertation supervisor and at least two additional readers appointed by the Graduate
Program Chair upon recommendation of the dissertation supervisor. At least one of these
additional readers must be in AMS. The committee is subject to the approval of the Graduate
Division.
The dissertation will consist of a minimum of three chapters composed of material suitable
for submission and publication in major professional journals in Statistics and Stochastic
Modeling. The completed dissertation will be submitted to the reading committee at least
one month before the dissertation defense, which consists of a public presentation of the
research followed by a private examination by the reading committee. Successful completion
of the dissertation defense is the final requirement for the Ph.D. degree.

2.7

Final examination requirements

There are no final written examinations for the M.S. and Ph.D. degrees. For Ph.D. students
the public presentation of the research and private oral examination by the appropriate
committees are the final examinations.

2.8

Explanation of special requirements over and above Graduate
Division minimum requirements

There are no special requirements.

2.9

Relationship of Masters and doctoral programs

The M.S. and Ph.D. programs are freestanding and independent, so that students can be
admitted to either. Students completing the M.S. program may proceed into the Ph.D. program. Each Ph.D. student will be required to have a knowledge of Statistics and Stochastic
Modeling equivalent to that required for the M.S. degree. In addition, Ph.D. candidates will
be required to complete coursework beyond the M.S. level. Students in the Ph.D. program
can request an M.S. degree upon completion of M.S. requirements, including the capstone
research project.

2.10

Special preparation for careers in teaching

Students will be required to serve as teaching assistants for at least two quarters; those
particularly interested in teaching will be encouraged to interact with the Center for Informal
Learning in Schools and the new science education programs in the Department of Education.
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2.11

Sample program for each year

M.S. and Ph.D. students will have similar programs for the first two years. The third and
fourth years will be idiosyncratic, designed according to the problems in science or engineering
that the students choose, but will include a mixture of formal courses and research units.
The standard load for Masters students and doctoral students not advanced to candidacy
is 12 units per quarter. We intend that our Masters and doctoral students not advanced
to candidacy will take two 5–unit formal courses each quarter (with some exceptions for
students completing research projects) and complement these by 2–3 unit seminars (such as
AMS 280B).
The first two years of a typical program of study will be as follows.
Fall
Year
1

AMS 205*
AMS 211*
CS 200*
AMS 280B*
(elective)
Fall

Year
2

AMS 263**a
AMS 223**
AMS 280B*
(elective)

Winter
AMS 206*
AMS 256*
AMS 280B**
(elective)
Winter

Spring
AMS 207*
AMS 261*
AMS 280B**
(elective)
Spring

AMS {215,216}o AMS 241a
AMS 212**
AMS 274**a
AMS 280B**
AMS 280B**
(elective)
(elective)

Here ∗ denotes required courses, ∗∗ denotes strongly recommended courses, a denotes courses
offered in alternate years, and {215,216}o refers to two courses (AMS 215 is Mathematical
Biology and AMS 216 is Stochastic Differential Equations) which are offered only in alternate
years, so that students will be offered only one of these two courses in their second year of
study and can take the other one in year 3 if they wish. The required courses have been introduced above; the strongly recommended courses include AMS 212 (Applied Mathematical
Methods II), AMS 223 (Time Series Analysis; offered in alternate years), AMS 263 (Stochastic Processes; offered in alternate years), and AMS 274 (Generalized Linear Models). The
other course mentioned in the table above which has not already been described is AMS 241
(Bayesian Nonparametric Methods; offered in alternate years). CS 200 is a two-unit course
in which students work on basic training to become a Teaching Assistant; this course also focuses on research skills such as optimal use of the library and online research data bases. The
full load for graduate standing in any given quarter at UCSC is 10–19 units; thus students
for whom a load of more than 12 units is comfortable are free in each quarter of years 1 and
2 to take additional electives (for example, they can take classes in other departments in the
subject(s) in which they would like the core scientific problems on which they will work in
their dissertations to arise).
52

Other elective courses the AMS Department already offers or will begin offering in 2005–06 or
2006–07, which can take the place of second-year courses which may not be offered in a given
student’s second year of study, include AMS 210 (Mathematical Models; see Appendix G for
catalog entries of all of these courses), AMS 213 (Numerical Solution of Differential Equations;
offered in alternate years), AMS 221 (Bayesian Decision Theory; offered in alternate years),
and AMS 231 (Nonlinear Control Theory). See
www.soe.ucsc.edu/classes/schedule/ams05-06.html
for more details on the current AMS course offerings.

2.12

Normative time from matriculation to degree (assume student has no deficiencies and is enrolled full-time)

2.12.1

Specify normative lengths of time for pre-candidacy and for candidacy
periods

M.S. students do not have either pre-candidacy or candidacy periods; in this case normative
time is three academic years; we will aim for a median time of two years.
The normative pre-candidacy period for Ph.D. students will be three years and the normative
candidacy period will be two years, for a total of five years to the Ph.D. We will aim for a
median time of four years to the Ph.D.
2.12.2

Other incentives to support expeditious times-to-degree: List policies or
other incentives that will assure students make timely progress toward
degree completion

The Graduate Student Progress Evaluation Committee will meet with every student each
spring quarter, to chart her/his progress. Part of this evaluation will be the determination of
whether a student in the Ph.D. program is allowed to continue, must stop with a M.S. degree,
or will be dropped from the program. Students not making adequate progress, as defined by
the Graduate Handbook, will be subject to dismissal from the program.
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3
3.1
3.1.1

Projected Need
Student demand for the program
Provide three to five years of enrollment and admissions statistics from this
or other institutions to document that demand exists for such a program
(data on rate of student inquiries can also be used)

We collected both long-term summary data and more recent (and detailed) data on student
demand. Here we provide a synopsis of the enrollment data; the complete data are included
in Appendix H. Also, see the information in Section 1.2 for program sizes at other leading
universities.
Note that, since no programs with a fusion character in statistics and stochastic modeling
exist (apart from the SAMSI postdoctoral program), we have obtained data on both statistics
and applied mathematics programs. In particular, Appendix H includes enrollment data from
2 Applied Mathematics and Statistics departments (SUNY Stony Brook and Johns Hopkins)
and 17 Statistics departments (UC Davis, UC Los Angeles, UC Berkeley, Duke University,
Carnegie Mellon University, University of Washington, University of North Carolina, Harvard
University, Stanford University, North Carolina State University, University of Wisconsin–
Madison, Iowa State University, Purdue University, Texas A&M University, University of
Florida, Colorado State University, University of Minnesota). This list is, of course, not
exhaustive of the top graduate programs administered by departments of Statistics or Applied
Mathematics and Statistics. All the departments above have certainly reached steady state,
and, in fact, at least half of them have faculty sizes larger than our anticipated size at steady
state.
Regarding the number of enrolled graduate students (both M.S. and Ph.D. students) during
the 2004–05 academic year, the numbers (available for 18 of the departments) ranged from 29
to 168, with 25th percentile, median, and 75th percentile values given by 49, 60, and 94, respectively. Moreover, for 4 of the departments above (Duke, CMU, UNC, and, approximately,
for Stanford), we were able to obtain, over a number of years, detailed statistics on number of
applications for admission to the graduate program, and number of new matriculations. The
number of applications was either increasing or relatively stable, with a corresponding fairly
constant number of new matriculations and full enrollment. Finally, for 7 of the statistics
programs, we have data on the number of Ph.D. degrees (and, in some cases, of M.S. degrees
as well) that were awarded each year in the last 10 years. The table below includes the counts
(for the Ph.D. degrees) per year, with “–” denoting missing data; it indicates that there has
been a stable demand in recent years for graduate studies in statistics (at the Ph.D. level).
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-------------------------------------------------------------------2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994
-------------------------------------------------------------------Duke
1
9
1
4
6
6
3
3
0
--Stanford
-----6
10
7
7
8
6
NC State
-16
15
19
23
19
10
15
8
10
7
Wisconsin
9
8
4
10
10
7
7
----Purdue
5
6
8
3
2
6
-----Florida
-2
1
8
5
7
4
5
6
4
3
Minnesota
-7
3
2
6
6
5
2
7
5
4
-------------------------------------------------------------------In conclusion, the data we obtained from other institutions with graduate programs in Statistics (or in Applied Mathematics and Statistics), along with the enrollment statistics for the
graduate level courses taught in AMS at UCSC in the last four years (see Section 3.1.3),
provide documentation that substantial demand does indeed exist for the proposed program.
3.1.2

Provide evidence supporting the view that this demand will be stable and
long-lasting

This demand will certainly be stable and long-lasting because statistics, stochastic modeling,
and applied mathematics today play the role in university intellectual life that philosophy
played 100 years ago (Kerr 2001). The reason is clear: nearly every branch of investigation
deals with quantitative models of natural or social phenomena and the connection of those
models to data. Also see the above table for clear evidence of stable demand in leading
U.S. universities over the last decade.
3.1.3

For new programs that are extensions of existing disciplines, enrollment
statistics from related courses can also be used to demonstrate demand

In this regard, we offer enrollment statistics in the courses in statistics and applied mathematics taught in AMS at UCSC in the last six years (in the absence of a formal program).
Lower division
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06 (projected)

Upper division*

411
412
437
713
1321
1820
2145
2480

0
0
36
66
264
160
175
205
55

Graduate*
0
0
0
70
184
265
275
280

*AMS faculty did not start teaching any upper division courses at UCSC until academic year
2000–01 and the first graduate courses were offered in academic year 2001–02.
We consider the trajectory of these enrollments ample evidence of continued need.
Since all of the lower division courses and many of the upper division courses require teaching
assistantships, this enlarging base of instruction will also provide a steady stream of support
for our students (see below).
3.1.4

Statistics or other detailed documentation of need should be provided

See below.

3.2

Opportunities for placement of graduates

We expect that students will be placed into academic careers, nonacademic private employment and nonacademic government employment.
The Society for Industrial and Applied Mathematics (SIAM) notes that statisticians, stochastic modelers, and applied mathematicians find employment in a wide range of institutions:
1) Government labs like Oak Ridge, Sandia, Los Alamos; and agencies like
the NSA.
2) Non-profit organizations like the Mitre Corp and RAND.
3) Engineering research organizations (AT&T, Exxon Research &
Engineering, GTE Labs).
4) Computer services (The Mathworks, Wolfram Research, Silicon Graphics,
Adobe, Microsoft).
5) Energy system firms (Lockheed-Martin).
6) Electronic and computer manufacturers (IBM, Cray, Motorola,
Technologies).

Lucent

7) Consulting firms (David Wagner Assoc.).
8) Aerospace and transport firms (Boeing, General Motors, Aerospace Corp.).
9) Financial services (Solomon Bros, Citibank, Morgan Stanley, Prudential).
10) Communications (AT&T, GTE).
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11) Chemical or pharmaceutical services (Kodak, Dupont, SmithKline).
12) Petroleum industries (Amoco, Exxon).
13) University-based research organizations (Institute for Mathematics and
Its Applications, Institute for Advanced Study, Math Res. Inst.).
14) Universities.
SIAM continues:
“Nonacademic employers demand more of [statisticians and stochastic modelers]
than just a knowledge of mathematics. Effective industrial professionals are good
problem solvers. Problem solving demands depth in one specific area of mathematics as well as breadth in mathematics in general and in other relevant fields.
Breadth in mathematics often includes knowledge of such areas as modeling and
simulation, numerical methods, statistics, probability, differential equations, and
optimization and operations research. Breadth also requires scientific interests
outside of mathematics that are relevant to [institutional] needs. The most common second discipline of industrial mathematicians is computer science; other
common choices are physics, electrical engineering and mechanical engineering.
Industrial employers also expect statisticians and mathematicians to communicate well on all fronts—reading, writing, speaking and listening—with specialists
from a variety of disciplines and with nonspecialists. Industrial mathematicians
and statisticians must communicate well to learn about new problems, to understand important ideas in new areas of interest to the company, and to tell
customers and managers about solutions they have found. Successful industrial
statisticians and mathematicians are also able to work in teams. They have a
good attitude about their work, and they are flexible enough to move into new
areas when needed.”
Mangel (1982) describes opportunities for and experiences of statisticians and stochastic
modelers working for the Center for Naval Analyses, a federal contract research center that
conducts operations and systems analysis for the US Navy. Similar organizations include
MITRE, RAND, Aerospace Corporation, IDA and Daniel H. Wagner Associates.
The NSF Science and Engineering Indicators for year 2000 includes the following:
“Importance of science and mathematics education: In the post-World War II
era, it was clear that improved education at all levels from pre-college through
graduate training was essential. This is equally true today. Many of the same
concerns and problems endure and even though some progress has been made,
more is necessary. There is no greater challenge than renewal of a skilled workforce
and of citizens able to use their knowledge of science and mathematics in their
daily lives.”
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The percentage of Ph.D.s in employment in the same science or engineering profession as
the field in which they received their Ph.D.s, or in any science or engineering profession,
are shown below; entries are of the form [percent in same/percent in any (total number in
thousands)]:
Year

Math Sci

Comp Sci

Phys Sci

Life Sci

Engin

Soc Sci

1993 12/69 (26) 41/37 ( 7) 37/38 (116) 35/28 (149) 32/40 (85) 33/36 (147)
1995 13/68 (26) 42/33 (11) 35/40 (118) 34/29 (157) 34/35 (90) 34/35 (155)
1997 12/70 (27) 46/36 (10) 38/41 (122) 36/30 (163) 38/42 (98) 37/36 (161)
We thus conclude that Ph.D.s in the Mathematical Sciences consistently have the highest
proportion of their number employed in science or engineering professions.
3.2.1

If UC already offers programs in the field, what are their placement
records in recent years?

See above for some general information. Examples of recent placement of similar programs
include the following (the academic category below includes post-doctoral positions):

SUNY Stony Brook: (AMS)
-----------------------

Ph.D.
M.Sc.

Academic Industry Government Other
50%
44%
0%
6%
30%
62%
3%
5%

Source:
https://naples.cc.sunysb.edu/CEAS/amsalumni.nsf/Alumni+Directory
UC Davis: (Statistics)
---------------------Since 1981:

Ph.D.
M.Sc.

Academic Industry Government Other/Unknown
34
8
5
1
12
14
4
57

Source:
http://www-stat.ucdavis.edu/alumni.html
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UC Berkeley: (Statistics)
---------------------Since 2000:

Ph.D.

Academic Industry
26
1

Source:
http://www.stat.berkeley.edu/students/alumni.html
Duke (Statistics)
----------------1999-2004:

Ph.D.

Academic Industry Government
19
7
1

Source:
http://www.stat.duke.edu/people/alumni.html
Carnegie Mellon (Statistics)
---------------------------2000-2003:

Grads:

Academic Industry Government Other/Unknown
11
8
2
2

Source:
http://www.stat.cmu.edu/
University of Washington: (Statistics)
-------------------------------------Since 1983:

Grads:

Academic Industry Government
78
42
7
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University of Wisconsin, Madison: (Statistics)
----------------------------------------------1998-2004:
Academic Industry Government
30
23
1

Ph.D.:
Source:

http://www.stat.wisc.edu/people/phdswork.html
Purdue: (Statistics)
-------------------Reported employers of graduates
Academic Industry
19
24

Grads:
Source:

http://www.stat.purdue.edu/about_us/our_recent_graduates/
employers_of_our_recent_graduates.html
University of Florida: (Statistics)
----------------------------------Reported employers of graduates:

Ph.D.
M.Sc.

Academic Industry Government
12
8
2
19
14
2

Source:
http://www.stat.ufl.edu/academics/grad/placement.shtml
Minnesota: (Statistics)
----------------------1990-2003:

Ph.D.

Academic Industry Government
24
15
3
60

M.Sc.

9

19

0

Source:
http://www.stat.umn.edu/People/Alumni.html

3.2.2

Demonstrate a strong market for program graduates by listing: recent job
listings; employer surveys; assessments of future job growth

Examples of recent job listings are given in Appendix I. It is also notable that a number of the
UC Statistics Chairs and non-UC external experts whose letters of support for our proposal
are given in Appendices D and E speak directly and enthusiastically about the positive job
prospects of our graduates.
Here we note one example close to UCSC. The National Marine Fisheries Service (NMFS),
which is responsible for the scientific input for the management of marine fish in U.S. territorial waters, expects 50% of their staff to retire by 2010. Quantitative skills, both modeling
and statistical analysis, are essential for fishery analysis and management. In consequence,
NMFS recently entered into training partnerships around the country. At UCSC, we have
created the Center for Stock Assessment Research (CSTAR) with the objective of undergraduate, graduate, and post-graduate training in the basic science associated with the problems
of assessing the numerical abundance, spatial distribution, size distribution and reproductive
status of commercially important fish species. The work of CSTAR focuses on using mathematical, statistical, and computer models to solve important environmental and ecological
problems. The work is grounded in data, and also seeks to expand the base of basic knowledge
that supports rigorous applications of science to real-world problems. Furthermore, research
on marine fisheries conducted at CSTAR allows the testing of theoretical predictions via natural and human experiments on a scale that is appropriate for understanding the dynamics
of ecosystems. Such large scale experiments are rarely available to the scientific community.
The foci of research at CSTAR for the period 2001–2006 are spatially explicit population dynamics, environmental variability and population processes, and risk analysis. These are all
topics consonant with graduate study in Statistics and Stochastic Modeling. CSTAR provides
graduate fellowship support; in addition fellowship support is available through California Sea
Grant/NMFS special graduate fellowships.
3.2.3

Cite employment prospect data and literature where possible; append
relevant statistics and clippings

See Appendix I.
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3.3

Importance to the discipline

Since the second world war, large parts of the mathematical sciences have become more
abstract and increasingly disconnected from the sciences and engineering, and the disconnection has reached crisis proportions, in the view of the NSF. The NSF has attempted to force
changes in academia through its program of Vertical Integration of Research and Education
(VIGRE; MacKenzie 2002). We are in a unique position to develop a new Ph.D. program
that has the VIGRE philosophy already internalized, not imposed by NSF. In consequence,
we will provide an example of how to make statistics and stochastic modeling relevant to science and engineering in a way that integrates training and research from the undergraduate
(senior thesis) to post-doctoral levels.
As Professor Mike West from Duke University (a leading national and international expert in
statistical and applied mathematical modeling) stated in his letter of support (Appendix D),
“The AMS proposal for a novel and scientifically well-founded program at UCSC is a step
ahead of the curve. The program has the potential to quickly become a leading, distinctive
and model program, and to define UCSC as a national and international leader in innovative
applied mathematical/computational sciences graduate education.”

3.4
3.4.1

Ways in which the program will meet the needs of society
What evidence justifies the assumption that the proposed degree program
would meet a genuine need at UCSC and for the State of California?

As described above, Kerr (2001) argues that statistics and stochastic modeling are as central
to the mission of the university today as philosophy was 100 years ago. Indeed, it is hard
to find a discipline in which neither data nor mathematical models are dealt with in serious
ways.
Our new graduate program will add to campus excellence. It is notable that the highest
ranked programs in the Division of Physical and Biological Sciences tend to be those that
have strong applied mathematics components. This suggests that further development of
AMS will foster overall excellence. In fact, the addition of statistical knowledge will provide
better tools for the quantification of uncertainties in physical systems. The program will also
positively affect a number of areas of the Social Sciences and Humanities (e.g., Economics,
Psychology, Environmental Studies, Linguistics, Philosophy, and Sociology) where a correct
assessment of uncertainties is critical when trying to establish the significance of observed
phenomena.
The courses in the proposed graduate program will help fill an existing void on campus.
Enrollment statistics cited above suggest that there is a great desire for the courses that we
will teach. In Winter 2004, for example, Bayesian statistics—offered for the third time at
the graduate level—had about 55 students, post-docs, and faculty among its enrolees and
auditors; in Winter 2003 mathematical biology—offered for the first time at the graduate
level—had about 20 students and post-docs.
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3.4.2

Cite relevant literature sources when available.

In addition to the literature cited above, we note the following:
A variety of general reports that provide support for the proposed program have been issued
by the NSF and the National Research Council. These include
• Modeling biological systems (www.nsf.gov/bio/pubs/mobs/stmobs.htm)
• Strengthening the linkages between the sciences and the mathematical sciences. National
Academy Press, 2000.
• Mathematics and biology: the interface: challenges and opportunities. June 1992 workshop report, PUB-701, Lawrence Berkeley Lab, UC.
• Mathematical challenges from theoretical/computational chemistry. National Academy
Press, 1995.
• Interdisciplinary research: promoting collaborations between the life sciences and medicine and the physical sciences and engineering. National Academy Press, 1990.
The National Academy Report on Improving Fish Stock Assessments (National Academy
Press 1998) explicitly addresses training (page 117):
“The training of stock assessment scientists should endow them with skills in
applied mathematics, fisheries biology, and oceanography. ... Skills needed include
a knowledge of the biology of the target species and of the associated fisheries, as
well as applied mathematics, including probability, statistics (maximum likelihood
theory, nonlinear functions, statistical decision theory, Bayesian methods, survey
sampling theory), and modeling.” [italics added]
A subsequent NRC Report (Recruiting Fishery Scientists: Workshop on Stock Assessment
and Social Science Careers, 2000) echoes this call.
Tobias et al. (1995) argue that students in the physical sciences should receive more training
in statistics, computing and applied mathematics.
3.4.3

Describe ways in which the program will meet the needs of society

As mentioned above, in the discussion of the program details and placement opportunities,
our focus is the statistical and mathematical analysis of scientific and engineering problems
of importance to society.
Section 1.1 details our commitment to training our students through a four-step process that
explicitly has both the needs of society and the imperatives of the research community in
mind:
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(1) An important problem in science or engineering is identified;
(2) Theories and methods are developed in the context of the problem in (1);
(3) The theories and methods developed in (2) are used to solve the problem in (1), with full
appreciation of the real-world strengths and limitations of the solution thus developed;
and
(4) The general properties of the theories and methods in (2) are examined, with the goals
of (a) characterizing the broadest possible classes of problems that can be solved with
the techniques developed and (b) thoroughly assessing the practical advantages and
drawbacks of these techniques.
Throughout our curriculum, the scientific or engineering problem is paramount; hence we
will expect students to become expert in the relevant branch of science or engineering that is
their specialty. Because communication with practitioners who may be mathematically less
sophisticated is essential, we will expect students to learn high-quality scientific writing, and
we will mentor them in this important skill.

3.5

Relationship of the program to research and/or professional
interests of the faculty (list Principal Faculty first and then
Associate Faculty)

Principal Faculty.
Name

Scientific/
Engineering Interests

Research Interests

Jorge Cortes

Systems and control,
distributed coordination
algorithms, cooperative
control, geometric
mechanics, geometric
control theory

Robotics, mobile sensing
networks

David Draper

Bayesian statistics,
hierarchical modeling,
nonparametric methods,
model uncertainty,
risk assessment

Medical and social sciences,
environmetrics, health
policy

Pascale Garaud

Astrophysical fluid
dynamics, magnetohydrodynamics, turbulence
modeling, stellar
structure, planet

Astronomy, astrophysics,
geosciences
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formation
Athanasios Kottas

Bayesian modeling and
inference, survival
analysis, spatial
statistics, Bayesian
nonparametrics

Environmetrics,
social sciences

Herbert Lee

Inverse spatial problems,
machine learning

Environmental remediation,
petroleum engineering

Marc Mangel

Stochastic optimization,
dynamical systems,
Bayesian statistics,
mathematical biology

Evolutionary ecology,
fishery management,
aging and disease

Raquel Prado

Time series analysis,
signal processing,
Bayesian statistics,
applied statistics

Bioinformatics,
environmetrics,
disease modeling

Bruno Sanso

Bayesian statistical
analysis of spatialtemporal data, Bayesian
robustness, meta-analysis

Environmetrics, medical
applications

Hongyun Wang

Partial differential
equations, numerical
analysis, parallel
computation, fast
algorithms

Molecular modeling and
biophysics, fluid mechanics

We note that although our faculty size is fairly small, our research interests intersect in a positive and strengthening way. For example, we have five Bayesian statisticians and an applied
mathematician who work at the interface of models and data; two applied mathematicians
who have worked on molecular motors; and four applied mathematicians who use asymptotic
and perturbation methods in aspects of their work. All the statisticians have interests and
experience in biologically or environmentally related statistics and two of the applied mathematicians are mathematical biologists. In summary, although our Principal Faculty is fairly
small, it is highly connected and thus achieves critical intellectual mass. Furthermore, we
anticipate a wide range of interactions with Associate Faculty.
Associate Faculty. Since the program is not yet approved, we have not appointed any Members of the Graduate Faculty. However, a list of potential Associate Faculty is shown below.
See Appendix D for letters from 7 of these people as examples of Associate relationships with
our proposed graduate program.
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William Dunbar (Computer Engineering)
Andrew Fisher (Earth Sciences)
Gary Glatzmaier (Earth Sciences)
David Haussler (Biomolecular Engineering)
David Helmbold (Computer Science)
Roberto Manduchi (Computer Engineering)
Richard Montgomery (Mathematics)
Katia Obraczka (Computer Engineering)
Hamid Sadjadpour (Electrical Engineering)
Jack Vevea (Psychology)
Manfred Warmuth (Computer Science)
Peter Young (Physics)
Yi Zhang (Technology and Information Management)

3.6

Program differentiation. How will the proposed program distinguish itself from existing UC and California independent
university programs, and from similar programs proposed by
other UC campuses? Statistics or other documentation of need
should be provided.

This issue has been addressed in a number of points described above. In summary, our
program will be distinctive in North America (not just California) because of the fusion of
statistics and stochastic modeling, as well as the incorporation of knowledge of deterministic
modeling from applied mathematics. That is, we will train students who understand how to
convert a problem in science or engineering into a mathematical model, analyze the model,
and then connect the model to data through stochastic aspects of modeling.

4

Faculty

Provide a statement on present faculty, immediately pending appointments, and
projected future hires.
The graduate program will draw on Principal Faculty in the Department of Applied Mathematics and Statistics (currently 9 individuals, with one senior search in applied mathematics
ongoing in 2005–06) and on courses taught by many colleagues across the campus. As noted
elsewhere in this document, School of Engineering and other campus planning documents
have committed (subject to budgetary restrictions) to an AMS ladder-rank faculty size of
16 by 2011–12 (or as soon thereafter as budgetary constraints permit), with the possibility
of future growth based on workload measures such as enrollments and grant flow and/or on
the establishment of one or more research institutes led by AMS. See Appendix A for plans
concerning the research areas of future hires in AMS.
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4.1

List program faculty, their ranks, their highest degree, and
other professional qualifications, and a citation of no more than
5 recent publications (abbreviated Curriculum Vitae)

The abbreviated CVs of the Principal Faculty are found in Appendix J. The highest degree
earned by all of the Principal Faculty members is a Ph.D. in statistics, stochastic modeling,
applied mathematics, or an allied field.

4.2

Solicit and include comments from chairs of departments with
graduate programs and/or faculty closely related to or affected
by the proposed program

The Chairs and Program Directors of Astronomy and Astrophysics, Biomolecular Engineering, Computer Science, Computer Engineering, Chemistry and Biochemistry, Ecology and
Evolutionary Biology, Economics, Electrical Engineering, Environmental Studies, Environmental Toxicology, Information Systems and Technology Management (now Technology and
Information Management), Physics, and Psychology have written in support of the program;
their letters are included in Appendix D. It is these Departments that will have the closest
interactions with our program, both with their students taking our courses and our students
taking their courses.

4.3

For participating faculty outside of the sponsoring department,
include copies of letters indicating their interest in the program (critical for interdisciplinary programs)

Letters from faculty who teach some of the courses in science or engineering that our students
will take have been solicited and are included in Appendix D.

5

Courses

5.1

List all present and proposed courses and instructors. Distinguish clearly between existing and new course offerings.

5.1.1

Present undergraduate and graduate courses (and instructors for graduate
courses).

These are offered on an annual or bi-annual basis (the instructor listed is either the instructor
in 2004–05 or 2005–06; all courses carry 5 units of credit except where otherwise noted; the
frequency of teaching in the table below is given for the 2005–06 academic year; a faculty
member’s name in parenthesis signifies that (s)he typically offers a particular bi-annual course
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but will not do so in 2005–06). NB (1) Under the UCSC unified mathematics curriculum
planning process, AMS teaches some courses with MATH prefixes; (2) (L) means that the
course was taught in 2005–06 by an AMS Lecturer. Lower- and upper-division courses are
included for completeness. (∗) signifies a course that is taught every other year; (staff)
signifies that teaching rotates regularly among relevant faculty. AMS 280B was given for the
first time in Spring 2005 and will be given every quarter thereafter.
It is worth emphasizing that every member of the Statistics Group within AMS can, as
needed, teach any and all of the core (and most of the elective) graduate statistics courses in
the proposed curriculum, and every member of the Applied Math Group within AMS can,
as needed, teach any and all of the the core (and most of the elective) graduate applied
mathematics offerings, so we have considerable flexibility in adapting to faculty leaves of
absence (sabbatical or otherwise) as they arise.
Lower Division
Course
AMS 3
AMS 5
AMS 7
AMS 11A
AMS 11B
MATH 11A
MATH 11B
AMS 27
AMS 27L

Content

Fall

Winter

Precalculus
Statistics
Biostatistics
Calculus for Economics 1
Calculus for Economics 2
Calculus with Applications 1
Calculus with Applications 2
Mathematical Methods
for Engineers
Mathematical Methods
for Engineers
(2-unit lab)

(L)
Lee

(L)
Sanso
Prado
(L)
(L)
Garaud

(L)
(L)

Spring

Draper
(L)
(L)
Cortes

Cortes

(L)

Cortes

(L)

Upper Division
AMS
AMS
AMS
AMS

113 (*)
131
146 (*)
147

AMS 162

Managerial Statistics
Probability Theory
Chaotic Dynamical Systems
Computational Methods
and Applications
Design and Analysis of
Computer Simulation
Experiments

(Lee)
Kottas
(Garaud)
Wang

Lee

Graduate
AMS 205
AMS 206

Mathematical Statistics
Bayesian Statistics

Sanso
Lee
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AMS 207
AMS 211
AMS 212
AMS 213 (*)
AMS 215 (*)
AMS 216 (*)
AMS 221 (*)
AMS
AMS
AMS
AMS
AMS

223 (*)
231
241 (*)
256
261

AMS 263 (*)
AMS 274 (*)
AMS 280B

AMS 285

Intermediate
Bayesian Modeling
Applied Mathematical
Methods 1
Applied Mathematical
Methods 2
Numerical Solutions of
Differential Equations
Mathematical Biology
Stochastic
Population Theory
Bayesian Decision
Theory
Time Series Analysis
Nonlinear Control Theory
Bayesian Nonparametrics
Linear Statistical Models
Probability Theory
and Markov Chains
Stochastic Processes
Generalized Linear Models
Seminar in Statistics and
Stochastic Modeling
(2 units)
Seminar in Career Skills
(2 units)

Prado
Garaud
Wang
Garaud
(Mangel)
Mangel
(Sanso)
Prado
Cortes
(Kottas)
Sanso
Kottas
Kottas
(Kottas)

(staff)

(staff)

(staff)

(staff)

In addition, AMS 297 (independent study; variable credit) and AMS 299 (thesis research;
variable credit) have already been established and are available as needed. AMS 285 is
a 2–credit seminar on career skills (covering topics such as the publication process, grant
proposal writing, and the workings of the academic job market); it is offered at least every
other year and is meant to be taken once by AMS students within two years of completing
their Ph.D. study.
5.1.2

Proposed graduate courses, for breadth (not needed to mount the program)

In future years, with growth of the AMS faculty, we will introduce additional graduate elective
courses; examples include the following (see Appendix G for catalog entries for AMS 210
(which has not yet been offered) and 213 (which will be offered for the first time in 2005–06).
AMS 210
AMS 213
AMS 225

Mathematical Models
Numerical Solution of Differential Equations
Matrix Computation
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AMS
AMS
AMS
AMS

229
230
240
245

Introduction to Nonlinear Systems
Mathematical Methods of Astrophysics and Geophysics
Statistical Computing
Spatial Statistics

To summarize, AMS 205, 206, 207, 211, 256, 261, and 280B are offered yearly (280B is given
quarterly) and form the core of year 1 of the graduate curriculum (280B will be taken at
least once per year throughout the entire graduate study, as noted in Section 2.3.4); AMS
212 is offered yearly and is strongly recommended in year 2; AMS 215 and 216 are offered in
alternate years in such a way that one of them is always available to be taken in year 2; AMS
221 and 241 are electives offered every other year; AMS 231 is an elective offered every year;
and AMS 223, 263 and 274 are strongly-recommended electives offered every other year.
Counting required and strongly recommended courses, the formal graduate offerings in the
core thus comprise 10 courses to be offered on an annual basis. AMS currently has 9 faculty
and as of 2005–06 will teach 32 5–credit courses, including 17 graduate courses. Thus the
addition of the graduate program will have no effect on the workload of junior faculty, in the
context of formal instruction.
As the AMS faculty grows we will add elective graduate courses for breadth and depth, at
the rate of 1.0–1.5 graduate courses per new hire. The plan is to offer 12 5–credit graduate
courses in 2005–06, 13 in 2006–07, and at least 13 annually thereafter; thus by the time
the inaugural cohort of graduate students reaches its second year, all 12 of the 5–unit slots
available to them in their first two years (2 in each quarter) can be filled with AMS classes
if a student chooses to do so (additional breadth courses outside AMS will also be available
to students in years 2 and beyond of the program).
5.1.3

Comments on the Bayesian-frequentist fusion aspects of the program

In Section 1.1 we stated that one goal of the program was for students to develop a thorough
grounding in both Bayesian and frequentist modes of statistical thinking and analysis. To
summarize our program along these lines as far as the course offerings are concerned, AMS 205
is an explicitly frequentist course; 256 focuses on methodology, primarily from a frequentist
perspective; and 211 and 261 deal with stochastic modeling, which is inherently neither
frequentist nor Bayesian. The typical two-year program contains three additional Bayesian
courses (AMS 223, AMS 241 and AMS 263), making a total of five Bayesian courses out
of twelve. While this is a somewhat heavier weighting than is traditional in statistics, we
believe that this dual grounding in the two paradigms will prepare our students well for the
challenges of 21st century modeling and data analysis.
It is perhaps worth emphasizing that the AMS faculty who will teach the core statistics
courses and supervise the statistical aspects of the dissertations in this graduate program are
well qualified to succeed in advancing the Bayesian-frequentist fusion aspects of the program:
all of us work fluidly in both paradigms, as appropriate, in our research, and collectively
the Department, in addition to publishing theoretical, methodological, and applied Bayesian
research (see the abbreviated CVs in Appendix J for many examples), also has many examples
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of recent publications involving the examination of purely frequentist methods, the use of
frequentist techniques to calibrate Bayesian methods, and the exploration of the intersection
of frequentist and objective Bayesian statistics (see, e.g., Browne, Draper et al. 2002; Clyde
and Lee 2001; Cooper, Rosenberg, Stefansson and Mangel 2004; Draper and Gittoes 2004;
Draper, Pereira et al. 1999; Draper, Saltelli et al. 2000; Eitam, Blaustein and Mangel 2005;
Gramacy, Lee and Macready 2004; Hilborn and Mangel 1997; Holloman, Lee and Higdon
2007; Kiflawi, Blaustein and Mangel 2003; Kottas, Adamidis and Loukas 1999; Kuzniewicz,
Draper and Escobar 2006; Lee 2003, 2004a, 2004b, 2005; Lee and Clyde 2004; Metcalfe, Bull
and Mangel 2002; Noren and Mangel 2004; and Prado and Molina 2005).

5.2

Indicate when newly proposed courses will become available.

All required and strongly recommended core courses for the graduate program are already
available.

5.3

Include supporting courses in related fields

Supporting courses include the following, from which our students will develop consistent
knowledge in their field of application. We emphasize again that these are elective and not
core to our program.
Astronomy and Astrophysics
204AB
212
214
220A
220B
224
231
235
237
253

Physics of astrophysics
Dynamical astronomy
Structure formation in the universe
Stellar structure and evolution
Star and planet formation
Origin and evolution of the universe
Astrophysical gas dynamics
Numerical techniques
Accretion in early and late stages of stellar evolution
Stellar dynamics

Biology
207
248
274

Population genetics
Topics in population and community ecology
Evolutionary game theory

Biomolecular Engineering
220/L

Protein bioinformatics
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230
280B
281H
281K
281L
281R
281S

Computational genomics
Seminar on bioinformatics
Seminar on comparative genomics
Seminar on protein structure prediction
Seminar on computational genetics
Seminar on computational functional genomics
Seminar on bioinformatics

Computer Engineering
240
242
251
263
264
265
280C

Introduction to Linear Dynamical Systems
Applied feedback control
Error-control coding
Data compression and image coding
Image analysis and computer vision
Image and video coding
Seminar on Control

Computer Science
201
210
211
217
240
241
242
290C
290D
290F

Analysis of algorithms
Computational models and complexity
Combinatorial algorithms
Logic in computer science
Artificial intelligence
Knowledge engineering
Machine Learning
Topics in Machine Learning
Neural Computations
Combinatorial Math

Earth Sciences
207
220
245
256
266
270
272
275

Tectonics
Groundwater modeling
Advanced geomorphology
Paleoclimate modeling methods and applications
Geological signal processing
Global seismology
Geophysical fluid dynamics
Magnetohydrodynamics

Economics
204ABC

Advanced microeconomic theory
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205ABC
211AB
211C
216
217
233
236
272

Advanced macroeconomic theory
Advanced econometrics
Topics in Empirical Research
Applied Econometric Analysis I
Applied Econometric Analysis II
Finance
Financial engineering
Evolutionary Game Theory

Electrical Engineering
235
250
251
262
263
264
265

Optical information storage and processing
Digital signal processing
Principles of digital communications
Statistical signal processing
Advanced topics in coding theory
Image processing and reconstruction
Introduction to inverse problems

Environmental Studies
220
270

Conservation biology
Topics in quantitative ecology

Technology and Information Management
206
207
250

Optimization theory
Stochastic Processes in TIM
Stochastic Optimization for TIM

Mathematics
203-205
206
209
233
235
236
237
260

Analysis
Computational mathematics
Complex analysis
Random Matrix Theory
Dynamical systems theory
Probability Theory
Stochastic Calculus
Combinatorics

Physics
219
242

Statistical physics
Computational physics
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Psychology
204
210
214

Quantitative Data Analysis
Experimental Methods in Social Psychology
Multivariate Techniques for Psychology

Sociology
204

5.4

Methods of Quantitative Analysis

Append proposal with the catalog description of all required
and recommended courses.

These are included in Appendix G.

5.5

Discuss the relationship of these courses to specific fields of
emphasis and future plans.

Students will take the courses with two objectives. First, they will obtain the skills necessary
to pursue original creative research in statistics and stochastic modeling; at the same time
they will receive training in the core skills of applied mathematics so that they will be able
to create and analyze novel mathematical models, based on physical, biological or social
processes, arising in the problems they are studying. Second, all students will specialize in a
discipline of science or engineering so that they can interact at a high professional level with
the practitioners of those fields. Future courses will complement the listings in Appendix G.

5.6

Describe how the new course load will be distributed among
existing faculty and future hires for three years, taking account
existing course loads and projected ladder faculty leaves and
absences.

Our faculty will equally share in the process of graduate education. The standard teaching
commitment in the Department of Applied Mathematics and Statistics is three 5–unit courses
per year plus appropriate graduate seminars. These 5–unit courses will typically be a mixture
of an undergraduate service course (either lower division or upper division), a graduate core
course, and a graduate specialty course. Future hires will teach existing courses and will also
develop new courses in their areas of expertise.
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5.7

Course schedule

With the convention that an academic year such as 2004–05 which begins with a year divisible
by 2 is called an “even-numbered year,” and similarly for “odd-numbered years,” the core and
elective AMS graduate courses will typically be given according to the following schedule:
205 (yearly)
206 (yearly)
207 (yearly)
211 (yearly)
212 (yearly)
213 (in odd-numbered years)
215 (in even-numbered years)
216 (in odd-numbered years)
221 (in even-numbered years)
223 (in odd-numbered years)
231 (yearly)
241 (in even-numbered years)
256 (yearly)
261 (yearly)
263 (in odd-numbered years)
274 (in even-numbered years)
280B (every quarter)

6
6.1

Resource Requirements
FTE faculty

The faculty in the Department of Applied Mathematics and Statistics will directly support
this graduate program. Regarding future faculty growth of AMS, see Section 1.4.2 and
Appendix A for details on the AMS portion of the recently-revised School of Engineering
5–year campus plan, under which a commitment has been made (subject to overall campus
budgetary constraints) to grow AMS to 16 ladder-rank faculty by 2011–12, with additional
faculty growth possible after that date. As noted elsewhere in this proposal, the Department
is already large enough with 9 ladder faculty in residence (and 1 current senior ladder search)
to support the graduate program; future hires will broaden and deepen the graduate offerings,
permit the establishment of undergraduate majors, and allow the Department’s lower-division
service teaching program to expand and to be supported to an increasing extent by ladder
faculty.
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6.2
6.2.1

Library acquisitions
Are the current holdings sufficient to support a new graduate program?

We have conducted, in cooperation with Science and Engineering Librarian Fred Yuengling,
an assessment of the library resources available to our program. We have also met with library
collection planning coordinator Beth Remak-Honnef to discuss the library needs and impact
of our proposed program. We have found that a large majority of the journals and books
necessary for the research and teaching needs of the program in Statistics and Stochastic
Modeling are presently available at the UCSC Library. Because statistics and stochastic
modeling are applied and interdisciplinary fields, much of the reference material that we
require is also required by researchers in other programs, and so is already present on campus.
On the journal side, the faculty compiled a list of 44 most-frequently used journals, and the
library already subscribes or has full access to 37 of these. Of the remaining seven, two
are available through JSTOR, two are available electronically with limitations, and three
are available via inter-library loan. This level of library support is sufficient to mount our
program at this time. See Appendix N for the library analysis.
To get a rough idea of the gaps in the monograph collection, each faculty member in AMS
was asked to select the 10 books that he or she considered most important and then to check
if the library had them. The result of this survey was that the UCSC library had about 75%
of the books indicated by faculty; the weakest collection was in the mathematical modeling
of disease processes, where the library had only about 60% of the relevant titles.
This survey is crude, but does give us a sense of the needs of future faculty. We might
estimate, for example, that each new faculty member would require on the order of 50–100
volumes in the library; approximately 12–25 of these would have to be purchased. Each new
faculty member is awarded $5,000 of library funds (and much of the $25,000 set aside for the
last five arrivals in AMS has not yet been spent), which thus translates into about $60,000
available over the next decade for the acquisition of monographs and related material. We
are confident that this will be sufficient to support the program.
6.2.2

What kinds of retrospective materials (monographic and serial fills) will
be required for graduate level research?

Because of the interdisciplinary nature of the program, most key monographs are already
in the library, as mentioned above. Over the last few years, startup funds for new AMS
faculty have been used to strengthen the collections in areas such as Bayesian nonparametrics,
Markov chain Monte Carlo methods, Bayesian statistics, and fluid dynamics, among others.
As noted above, some of our newest faculty have yet to spend their library allocations, and
we expect that they will help to build the collections in areas of optimization, control, and
mathematical modeling of disease processes and other complex natural phenomena.

76

6.2.3

Does the library currently subscribe to the most important scholarly serial
publications (print or electronic) in the field?

As mentioned above, the library currently has subscriptions or full access for most of the
most important journals in statistics and stochastic modeling, and this is sufficient to launch
the program.

6.3

Computing costs

Our courses are computationally intensive, but the work can be generally done on desktop machines (either PCs or work stations). We will acquire these as the program grows,
through the addition of new faculty, research grants, and one-time purchases. The unit cost
of these workstations is about $3,000, including an amortized addition for peripherals (e.g.,
printers, servers, and maintenance fees). We also will provide ethernet ports for all students
and regularly purchase appropriate software, at an estimated annual cost of $2,000 for the
program.
The costs will be borne by a combination of SoE general support, start up funds for new
faculty, and our own grants and contracts (see below for a listing of those).
At this writing the Department has already purchased approximately 20 high-speed desk-top
computers for graduate student use (as previously noted, we already have 18 AMS-affiliated
graduate students working productively on these machines).

6.4

Equipment: Append inventory of current computing equipment and future needs

In Appendix K, we include an inventory of existing SoE computing equipment and networking
services; this equipment is already in place. As for our future computing needs, we anticipate
meeting most of them through our grants and contracts, but we also expect to make occasional
requests of the SoE Dean for support for computing equipment, according to the following
rationale. Most SoE Departments locate their first-year graduate students in a common SoE
area (“bullpen”) as far as access to computers is concerned, but as a small and growing
Department AMS believes that it is in the best interests of our graduate students to locate
them in lab space near the AMS faculty offices. We are able to equip these labs with most of
the necessary computers, but—since our policy of locating AMS students in our labs takes
pressure off the SoE bullpens—we ask as a matter of budgetary fairness that from time to
time the SoE provide us with a modest amount of computing support.
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6.5

Space and other capital facilities: Append inventory of current
facilities and future requirements

This inventory is included in Appendix L. In brief, we anticipate providing office space and
shared graduate student offices for each new faculty member as the Department and Graduate
Program grow; we will provide each student with an appropriately sized carrel that will have
sufficient space for desk work and computers and appropriate book storage. The School of
Engineering has committed to supporting our growth as far as space is concerned, at the
usual rates (about 650 asf per faculty member for office space and 100 asf per graduate
student), in a manner consistent with the SoE and campus growth plans noted elsewhere in
this document. The Department of Applied Mathematics and Statistics currently (in 2005–
06) has (a) 14 faculty offices assigned to it in the SoE space plan (several of which have been
loaned back temporarily to the SoE) and (b) approximately 1800 asf of lab space (in which we
house our current group of 18 AMS-affiliated graduate students). Now that the Engineering 2
building has come online, it appears that there will be adequate space in Baskin Engineering
to accommodate the needs of our program into the foreseeable future.

6.6

Other operating costs (technical and administrative staff, supplies and expense, lab maintenance and other facilities). Describe current staffing levels and future requirements

In the academic year 2005–06, the faculty in Applied Mathematics and Statistics is supported
by 0.66 FTE (0.33 Department Manager, 0.33 Department Assistant). In addition, other staff
support included
Graduate programs
Instruction
Faculty services
Contracts and grants
Undergraduate programs

0.33 FTE
0.33
0.20
0.50
0.25

We are thus currently supported by 2.27 FTE of staff. These numbers will grow as the
department itself grows, regardless of the graduate program.
A first-class program of international stature requires a first-class seminar series. We will
support this from research funds and departmental operating funds; an estimate is about
$10k per year. The Center for Stock Assessment Research will contribute about half of
this, to support the CSTAR/AMS seminar series in Applied Theoretical Ecology (begun in
Winter 2003; see the CSTAR web page for details: www.ams.ucsc.edu/∼msmangel/CSTAR).
The CSTAR commitment is ongoing, as much as any federally funded program can be.
In the short term, the majority of other operating costs will be associated with program
development, course design, and recruitment of students (including printing materials for
recruitment). Permanent costs include the standard administrative supplies and expenses.
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6.7

Teaching assistants

Our graduate students will serve as teaching assistants in courses in the AMS Department and
also in courses offered by the Mathematics Department but taught by AMS faculty (under a
Memorandum of Understanding between the two departments). We will train our graduate
students (a) in conjunction with the Department of Mathematics through faculty supervision
of TA assignments and (b) by having all of our graduate students take CS 200 (a 2–unit
course in which students learn how to be effective TAs) in their first quarter of study at
UCSC. The precise number of TA quarters offered by AMS will be determined by our share
of the campus service courses in Mathematics and Statistics. For 2005–06, our TA allocation
was 34 quarters, up from 19 in 2002–3, 25 in 2003–04, and 31 in 2004–05 (this is expected
to increase to approximately 37 quarters in 2006–07). It is difficult to precisely predict how
the AMS TA allocation will grow because of the uncertainty about campus growth. But
it is clear that all areas of intellectual endeavor are needing more statistical and applied
mathematical training, so we expect a steady and increasing flow of teaching assistantships
as our enrollments continue to grow.

6.8

Indicate the intended funding sources for new costs

Intended funding sources for new costs are described above.
6.8.1

If the program is to be funded by internal reallocation, explain how internal resources will be generated and/or realigned and the effects of reallocation on existing programs

The program is not funded by internal reallocation.
6.8.2

Clearly separate out any unmet needs

There are no unmet needs to mount the program. We currently have sufficient faculty,
sources of graduate student support, and staff support for a program with about 20 graduate
students in it (indeed we are already supporting roughly that number of AMS-affiliated
graduate students in 2005–06). On the other hand, we expect that the program will grow
as the number of faculty in the Department of Applied Mathematics and Statistics grows.
In that sense, there are the unmet needs associated with the 6 faculty positions that we
will add until a total campus enrollment of 17,215 students in 2010–11 is reached (and the
additional growth AMS will experience as the campus grows beyond 17,215). These needs
include start-up funds, space, and staff support. On the other hand, there is no reason to
hold the program back now because of these future needs.
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6.8.3

Describe opportunities/activities for securing external support

After an appropriate ramping-up period for each faculty member in the first several years
after hiring, we anticipate that every AMS faculty member will be involved in at least two
grants: one (most likely from NSF, and likely to be smaller) that funds the development of
methodology and one (from a wider variety of sources, and likely to be larger) that funds
collaborative work in an applied area. As soon as this program is approved, we will apply for
(a) a VIGRE grant from the NSF, (b) an IGERT grant from the NSF, (c) a GAANN grant
from the Department of Education, and/or (d) a predoctoral research grant in biostatistics
from the NIH; these are all training grants for graduate study (see Appendix A for additional
details). It is not sensible to apply for such grants until the program is approved.
We recognize that the business of writing and obtaining grants and contracts is like that of
mutual funds or stocks: past performance is no guarantee of future performance. On the
other hand, we offer the following information on recent, current, and pending support as
evidence that we are likely to be successful in raising extramural funds.
Jorge Cortes (at UCSC since 2004)
2004-2005
2004-2005
2005-2006
2006-2011

$28,406
$2,500
$2,020
$400,000

NASA UARC Aligned Research Program
UCSC Faculty Research Grant
UCSC Nontenured Faculty Award
NSF CAREER Award

Pending: Sloan Foundation; $40,000; 2005-2007
Pending, NSF; $723,320; 2006-2009
David Draper (at UCSC since 2001)
1993-2005

$184,900

1995
1996-1998
1998
1998
2002-2003
2003
2004
2004-2005
2004-2005
2004-2008
2004-2006
2004-2005

$41,416
$558,327
$31,383
$547,420
$88,367
$27,194
$30,000
$15,000
$8,088
$162,317
$46,000
$15,000

UK Engineering and Physical Sciences Research
Council (EPSRC), the European Commission,
the UK Royal Society, the University of Bath, NSF
EPSRC, NSF
European Commission
AEA Technology plc (UK)
Eurostat
NSF, UCSC, NASA Ames, and CTB/McGraw-Hill
California Health Care Foundation
NASA Ames
Department of Veterans Affairs
UCSC
UC Institute on Global Conflict and Cooperation
Kaiser Permanente Division of Research
Pratt & Whitney

Pending: National Institutes of Health (NIH); $1,904,000; 2006-2009
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Pending: Department of Energy (DoE); $1,145,000; 2006-2009
Pascale Garaud (at UCSC since 2004)
Pending: NASA; $190,606; 2006-2008
Pending: NSF; $1,100,000; 2006-2009
Pending: NASA; $305,032; 2006-2008
Athanasios Kottas (at UCSC since 2002)
2003-2004
2004-2005
2005-2006
2005-2008

$2,000
$1,500
$1,000
$72,034

School of Engineering, UCSC
School of Engineering, UCSC
School of Engineering, UCSC
NSF

Pending: NSF/MMS; $83,304; 2006-2009
Herbert Lee (at UCSC since 2002)
2002-2005
2004-2005
2004
2003-2004
2003

$104,999
$20,000
$37,000
$45,000
$37,846

NSF
NSF
NASA
Los Alamos National Laboratory
NASA

Pending: NSF; $359,827; 2006-2009
Pending: California Energy Commission; $209,090; 2006-2007
Marc Mangel (at UCSC since 1997)
1997-2000
1997-1999
1998-2001
1998
1998-2000
1998-2000
1999-2002
2000-2003
2001-2003
2001-2005
2002-2003
2002-2005
2003-2006
2004
2004-2005

$180,000
$150,000
$220,000
$14,000
$140,000
$35,000
$250,000
$145,000
$140,000
$709,000
$55,000
$189,000
$270,000
$75,000
$100,000

National Marine Fisheries Service (NMFS)
US Department of Agriculture (USDA)
NSF
NSF
NMFS
NSF
NSF
US-Israel BSF
NMFS
NMFS
NMFS
CA Sea Grant
DARPA/NSF
CA Department of Fish and Game
NMFS
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2006-2009 $1,000,000
2006-2008
$750,000

CalFed Bay-Delta Program
Lenfest Foundation, Pew Charitable Trusts

Pending: NSF; $196,000; 2006-2009
Pending: UC MEXUS; $25,000; 2006-2009
Raquel Prado (at UCSC since 2001)
2004-2009

$516,160

NIH-NIGMS

Pending: NSF; $267,967; 2006-2009
Bruno Sanso (at UCSC since 2001)
2003-2004
2004
2004
2004-2007

$45,000
$24,998
$7,000
$336,545

Los Alamos National Laboratories
NSF
UCSC STEPS Institute
NSF

Pending: Elkhorn Slough Foundation; $63,250; 2006
Pending: NSF, $400,000, 2006-2009
Hongyun Wang (at UCSC since 1999)
2000-2003
2003-2006
2004-2005

$103,000
$126,421
$20,000

NSF
NSF
UCSC Special Collaborative Research Grant

When considering these grants, it is worth noting that in the disciplines of statistics and
stochastic modeling the vast majority of funding is used to support personnel (summer salary
for the PI, post-doctoral salaries, and graduate student support). Thus, even modest grants
mean considerable support for students.
6.8.4

What resources (soft funding for instructors and staff, space, etc.) are
indispensable to the operation of the proposed program (clearly separate
basic requirements from long-term desires)?

Fundamental needs for this program include sufficient space for our graduate students and
co-location of faculty as we add them.
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6.8.5

Over the five-year initial planning period for the new program, describe
the schedule on which these resources are to become available

Over the next five years, we anticipate adding approximately 7 new faculty members (as
described above, and as budgetary constraints permit). Each faculty will have associated
workload commitments at both the undergraduate and graduate levels, and associated campus and external resources.
6.8.6

Tie phasing of funding to targets for enrollments, majors, degrees, or other
workload accountability measures

See Appendix A for details on how AMS is expected to grow simultaneously in faculty,
graduate students, and enrollments over the next 5–10 years.
6.8.7

Describe relationship of the program resource plan to campus enrollment
and resource plans

See Sections 1.4 and 1.5 for further details on this.
6.8.8

For interdisciplinary programs and programs growing out of tracks within
existing graduate programs: What will be the impact of the new program
on the contributing program? When the new program is fully implemented, how will faculty FTE be distributed among contributing and new
programs?

As described above, we are proposing a new program in a new department.

7

Graduate Student Support

Include detailed plans for providing sufficient graduate student support.

7.1

Define strategy for meeting support needs

Graduate students will be supported through a mixture of fellowships (for example, UCSC,
NSF, California Sea Grant/National Marine Fisheries Service, NIH, NASA, DoE), research
assistantships through grants and through the Center for Stock Assessment Research described
above, and teaching assistantships. We anticipate that GSRships will cover about 30-50%
of the need, external fellowships about 20% of the need, UCSC fellowships about 10% and
teaching assistantships the rest. Appendix M provides additional detailed calculations and
projections for graduate student support.
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A snapshot of how we supported the 19 AMS-affiliated graduate students in Winter 2005
may help to give some idea of the diversity of our sources of support:
Student
Ethan Arenson
Charles Curry
Edward Dick
Robert Gramacy
Leah Johnson
Xing Ji
Milovan Krnjajic
Vidya Kumar
Yasmin Lucero
Joel Mefford
Daniel Merl
Anand Patil
Angela Pignotti
Kate Siegfried
Andi Stephens
Peter Towbin
Chris Wong
Yuzheng Zhang
Weining Zhou

Status

Support

CA resident
CA resident
CA resident
CA resident
CA resident
Foreign national
CA resident
CA resident
CA resident
(leave of absence)
CA resident
CA resident
CA resident
CA resident
CA resident
CA resident
CA resident
Foreign national
Foreign national

TA
GSR (NSF grant)
GSR (NMFS-SCL)
TA
TA
TA
GSR (start up funds)
GSR (LANL)
Fellowship
GSR (NIH)
Fellowship
Fellowship (NCAR)
TA
Fellowship
Fellowship (UC IGCC)
TA
TA, block allocation
TA, GSR (NSF, LANL)

We expect that one or two of our students will also be Fellows of the Center for Informal
Learning in Schools (CILS), an NSF supported center which involves a collaboration between
UC Santa Cruz, the San Francisco Exploratorium and King’s College London. The intent of
this center is to strengthen K–12 science education through broadening the understanding
of learning of science in both formal and informal environments. The center offers M.A.,
Ph.D. and postdoctoral support for students wanting to deeply understand the nature and
power of learning in diverse settings and how informal learning environments can form alliances with schools to be more effective partners in science education reform. Most of these
students will be in Education or Psychology. However, CILS also supports students who
are working on their doctorates in fields of natural science and engineering and who want
to deepen their understanding of and involvement in science learning in formal and informal
environments. Students will take core courses, seminars and complete a practicum in informal science education with the other CILS Ph.D. students. This program is focused during
the spring quarter each year, spread out over three years. In the CILS quarter, students are
expected to devote 12–15 hours per week to CILS seminars, practicum, and/or projects. The
commitment to CILS will thus be the same as a TAship or GSRship. Students commit to
participating all three years of the program and will receive a total of $13,500 support ($4,500
per quarter) as CILS Science Fellows.
Although M.S. and Ph.D. students are weighted differentially in the allocation of block grants,
at this time we have no formal policy for differential support of these students. Rather,
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the support will be idiosyncratic, according to their needs. For example, an M.S. student
interested in teaching might be supported with three quarters of TA work whereas a student
interested in a Ph.D. might receive one or two quarters of TA support and the rest as GSR.
Similarly, we do not expect that there will be major differences in the annual cost needs of
M.S. or Ph.D. students.

7.2

How many teaching assistantships will be available? Will resources for the TAs be provided through approved enrollment
growth, reallocation, or a combination? How will any reallocations affect support in existing programs?

See Section 6.7. We expect to obtain resources for teaching assistantships through enrollment
growth in the SoE and the campus as a whole, since AMS courses are essential to engineering,
natural science, and large components of the social sciences. As described above, in 2004–05
we had 31 TA quarters (with 34 AMS TA quarters in 2005–06, and approximately 37 expected
in 2006–07), and we expect that TA quarters will continue to grow as our contribution to
service teaching grows.

7.3

In fields that have depended upon federal research grants,
these plans should also discuss current availability of faculty
grants that can support graduate students and funding trends
in agencies expected to provide future research or training
grants

The NSF, NIH, National Marine Fisheries Service, Environmental Protection Agency, and
Departments of Education and Energy all award support for graduate student training in
statistics and stochastic modeling. In addition to the VIGRE program, the NSF budget for
the mathematical sciences is growing dramatically; the National Marine Fisheries Service is
committed to training in quantitative population biology for fishery management; and the
NIH has been a reliable source for training funds for students with statistical interests for
many decades. See Section 6.8.3 and Appendix A for a discussion of our plans for applying
for VIGRE, IGERT, GAANN, and/or NIH biostatistics predoctoral training grants.

7.4

Are other extramural resources likely to provide graduate student support, or will internal fellowship and other institutional
support be made available to the program?

We will encourage students to apply for their own external (e.g., ARCS, NSF, Switzer Foundation) fellowships (an example of a student already affiliated with our proposed program
who has obtained such a fellowship is Peter Towbin, who was awarded $162k over 4 years
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from the UC Institute on Global Conflict and Cooperation in 2004), and we expect to provide some internal fellowships from block grants. As the economy recovers, we expect that
private foundations will begin offering increased funding in environmetrics, which we will
vigorously pursue (particularly the Packard Foundation, with which the campus has a special
relationship, and the Pew Foundation). However, such foundation support is not requisite
for mounting this graduate program.

7.5

Describe any campus fund-raising initiatives that will contribute to support of graduate students

AMS faculty and students are an essential part of the STEPS Institute (Science, Technology,
Engineering and Policy in service to Society; www.steps.ucsc.edu), which has recently established itself as a major fund-raising initiative for environmetric research. Indeed, AMS
already represents in large part the SoE contribution to STEPS.

7.6

Append graduate student support table listing maximum number of students projected and sources of support for the first
six years of the program

This material is included in Appendix M. As with comparable programs in SoE and natural
sciences, the block grants are slightly under $2,000 per student per year. The number of
new students we can admit per year depends on how quickly the AMS ladder faculty grows;
using faculty and student enrollment growth projections from Appendix A and a round figure
of $2,000 per student per year of block grant funding, the requested block allocation from
2004–05 through 2011–12 is anticipated to grow as follows:

Year

Projected
Ladder
Faculty

2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12

10
9
10
12
12
14
15
16

7.7

Projected
Student
Enrollment

Requested
Block
Allocation

20
20
22
27
30
35
39
43

$40,000
$40,000
$44,000
$54,000
$60,000
$70,000
$78,000
$86,000

Summary of the funding base for graduate student support

In summary, the snapshot of our funding for graduate student support in 2004–05 was:
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Teaching assistantships 31 quarters
Graduate research assistantships 34.5 quarters
Block grant ($23K) 6 quarters
SoE GSRships 4 quarters
Total 76 quarters
We thus have, on hand, sufficient current resources to support about 19 students (including
summers) through a mixture of resources. We anticipate that both the TA quarters and GSR
quarters will grow as our service teaching commitment increases and our faculty grows and
obtains additional extramural funding.

8

Changes in Senate Regulations

No changes in regulations of the Academic Senate are required.

9

Program Administration

Describe how the program will be administered so as to assure its long-term
stability and coherence.

9.1

Department or faculty group which will administer the program

Until the establishment of the Department of Applied Mathematics and Statistics, the graduate program will be administered by the Graduate Faculty in Statistics and Stochastic
Modeling, which is described in Appendix B.
As noted above, the two key committees are the admissions and graduate student progress
committees. Since we will admit students to the program and not to individual research
groups, we will do this by consensus. The SoE web-based graduate student review software
(instituted in 2002) is ideally suited for such consensual admission.

9.2

Administrative home for purposes of student major advising

Currently, the School of Engineering follows a centralized model for student advising in which
students in all programs are administered by a central Graduate Office. Graduate students in
Statistics and Stochastic Modeling will be included in this centralized model. The Department
of Applied Mathematics and Statistics will provide student support with financial matters,
academic matters, and coordinating internships.
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9.3

Specify provisions for the succession of the chair and leadership
responsibilities

As described elsewhere in this document, the Department of Applied Mathematics and Statistics contains two Groups (Statistics and Applied Mathematics); each Group has a Head; and
at any given moment one of these Heads of Group is Chair of AMS and the other Head is
Associate Chair. The Chair of the Executive Committee for the graduate program will serve
in effect as the Graduate Director for the SSM; this post will rotate among the AMS senior
faculty who are not currently serving as Head of a Group.

9.4

Append agreements in place to assure that courses and other
faculty effort essential to the program will be available, to afford any current cohort of students the opportunity for timely
completion of the major

There already exist sufficient courses in statistics and stochastic modeling to ensure that
current students will complete the program in a timely manner.

9.5

Append a signed charter if the proposal is sponsored by a
program faculty group from multiple departments and/or divisions

Not relevant.

10

WASC Approval

The Western Association of Schools and Colleges (WASC) is the accrediting
agency for the University of California. New programs that involve instructional
activities at off-campus locations or use distance learning technologies may require prior approval from WASC.
This program does not require prior WASC notification or approval.

11

CPEC Summary

The California Postsecondary Education Committee (CPEC) reviews all proposed graduate programs. Append the CPEC summary which will be used by
UC systemwide administration to prepare a report to CPEC.
See Appendix O.
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Appendix A: AMS contribution to the UCSC revised
academic plan for 2006–11
David Draper, Jorge Cortés, Pascale Garaud, Athanasios Kottas, Herbert Lee,
Marc Mangel, Raquel Prado, Bruno Sansó, and Hongyun Wang
10 January 2006

1

Maintaining and building excellence

Over the next five years the Department of Applied Mathematics and Statistics6 (AMS) will
help UCSC to
• strengthen the campus position as a major research university, by building on our
already-recognized excellence in mathematical biology, mathematical astrophysics, control theory, and Bayesian statistics (nonparametrics, spatial-temporal modeling, and
computationally-intensive methods of inference, prediction and decision-making, with
applications in environmetrics, genetics, health policy, medical statistics, and computer
modeling and simulation of complex phenomena);
• promote innovation and enhance academic quality at both the undergraduate and
graduate levels, and substantially increase doctoral production, (a) by converting the
already-functioning prototypical AMS graduate program to a formal program with parallel opportunities in Applied Mathematics and in Statistics, and (b) by co-developing
with the Department of Mathematics a new undergraduate major (and/or minor) in
applied mathematics;
• substantially increase contract and grant support, by building upon existing strengths
within AMS to reach out even more successfully to current research partners—at Arizona State University, Kaiser Permanente Division of Research, the Lawrence Livermore
Labs, the Los Alamos National Laboratories, MIT, the Naval Postgraduate School, the
National Aeronautic and Space Administration (NASA), the National Center For Atmospheric Research, the National Marine Fisheries Service (NMFS, Santa Cruz Laboratory), the Sandia National Laboratories, UC Santa Barbara, the University of New
Mexico, and Universidade Federal do Rio de Janeiro—and new partners, for new and
continuing funding from institutions such as the CalFed Science Program, NASA, the
National Institutes of Health, the NMFS, and the National Science Foundation;
• manage the enrollment growth necessary to accommodate 2,800 new student FTE
campus-wide between now and 2010–11, and improve access for the diverse population
that comprises California today, by continuing the process of joint curriculum planning
with existing partner Departments (Biomolecular Engineering, Computer Engineering,
6
AMS is currently in the process (May 2006) of formally applying for departmental status; as a courtesy
(and a kind of shorthand) the campus permits us to call ourselves a Department in the interim period, and
we will use that shorthand in this document.
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Computer Science, Ecology and Evolutionary Biology, Economics, Electrical Engineering, Environmental Studies, Environmental Toxicology, Mathematics, Molecular and
Cell Developmental Biology, and Technology and Information Management), and extending this joint curriculum planning to new partner Departments (e.g., Psychology
and Sociology), to expand existing AMS service teaching and develop new courses of
greatest usefulness to the campus in both applied mathematics and statistics; and
• encourage trans-departmental and trans-divisional academic and scholarly programs,
by building upon existing strengths within AMS (1) to deepen continuing collaborations with other UCSC scholars in programs such as the UCSC Center for Information
Technology Research in the Interest of Society (CITRIS), the Center for Stock Assessment
Research (CSTAR), the Institute for Quantitative Biomedical Research (QB3), and the
STEPS Institute, and begin new collaborations, and (2) to continue planning of transdepartmental graduate programs such as the Program in Control Theory and Applications now under joint development between AMS, Computer Engineering, Electrical
Engineering and Technology and Information Management.

2

Sustainability within available resources

2.1

AMS Current Position

As elaborated in Section A2 (and detailed, e.g., in the 2004–05 AMS Annual Report, available
at www.ams.ucsc.edu/AMS-annual-report-2005.pdf), the current position for AMS is as
follows.
• AMS currently has 9 ladder faculty (4 in Applied Mathematics ( AM ), 5 in Statistics
( S )), with a senior search in Applied Mathematics underway in 2005–06;
• Regarding extramural funding, applied mathematics and statistics are subjects in which
it is unusual to generate large amounts of funding, because the customary awards
involve summer salary, student and/or postdoctoral researcher support, and modest
allocations for computing equipment and travel. Having said that, in 2004–05 the
9 ladder AMS faculty received a total of $1,163,809 in contract and grant awards,
an average of $116,400 per ladder faculty member, and had research expenditures of
$784,128, an average of $78,400 per ladder faculty member;
• AMS currently supervises 20 M.S. and Ph.D. students (6 in applied math, 14 in statistics), who were initially admitted to graduate study within the Departments of Computer Science, Environmental Studies, Ocean Sciences or Physics (with transfer to AMS
when our graduate program is approved); and
• We expect a total of approximately 2,810 students (about 312 student FTE) from at
least 25 Departments in all 5 Divisions on campus to take the 34 AMS courses offered
in 2005–06.

94

Note that, as campus enrollment figures demonstrate, AMS has the highest workload ratio of any School of Engineering (SoE) Department at 23.7 (see Table 3
below; the SoE average is 14.9, and the campus average is 19.5).

2.2

AMS sustainable position in 2010–11

As the rest of this document details, the projected sustainable position for AMS in 2010–11
will be as follows.
• AMS is projected to have 15 ladder faculty (7 in applied math, 8 in statistics) in 2010–11
(the corresponding figure in 2011–12 is projected to be 16 (8 applied math, 8 statistics));
the 2010–11 figure will be a 67% increase over the 2005–06 value;
• AMS is projected to receive a total of $1,710,550 in contract and grant awards in
2010–11 (an average of $114,000 per ladder faculty member), and to have research
expenditures of $1,554,700 (an average of $103,650 per ladder faculty member); the
2010–11 award figure will be a 73% increase over the corresponding 2005–06 value; and
total expenditures and expenditures per ladder faculty member are expected to rise
from 2004–05 by 113% and 33%, respectively;
• AMS expects to have a total of 39 graduate students in residence in 2010–11 (30 Ph.D.,
9 M.S.), and to graduate 12 students that year (6 Ph.D., 6 M.S.); this means that the
AMS graduate program will more than double over the next five years (total students
will go up by a factor of 2.05, and students graduating by a factor of 2.17); and
• AMS expects to teach approximately 4,030 students (447.5 student FTE) in 2010–
11 (3,105 lower division, 450 upper division, and 475 graduate enrollments); this will
represent a 51% increase over the corresponding figure in 2005–06.

3

Future opportunities for investment in new
endeavors

As part of this revised planning exercise we have identified four promising future opportunities
for UCSC investment in new endeavors related to AMS.
• We argue in Section A3, on the basis of an analysis of the size of the top 18 Departments
of Statistics in the most recent (1995) National Academy Survey (NAS) of academic
excellence in the U.S., that every attempt the campus can make to enable AMS to
grow beyond the current target of 8 faculty in each of AM and S in 2011–12 will have
significant positive impact on external reputation surveys such as the NAS ranking just
mentioned. With this in mind, and with substantial intellectual support from a number
of Departments with which we collaborate in the SoE and the Divisions of Physical and
Biological Sciences (PBSci) and Social Sciences (SSci),
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In the next 2–3 years AMS will propose the establishment at UCSC of a
Research Institute in Applied Mathematics and Statistics (RIAMS).
(We believe that it is unreasonable to make this proposal now, because we are currently
searching for a senior member of the Applied Math Group and this person should be allowed substantial input into the content of the RIAMS proposal.) This Institute, which
will be funded by a combination of grant/contract support and a request to central campus for 8 new faculty lines for AMS over a 12–year period, will enable UCSC to bring
together a sufficiently large critical mass of researchers in Applied Math and Statistics
to tackle large, difficult and important collaborative problems—at the crucial interface
between applied math and statistics—in fields such as astronomy/astrophysics, computational genomics, environmetrics, mathematical biology and robotics whose solution
would not be possible without attaining the required critical mass. The Statistical and
Mathematical Sciences Institute (SAMSI) in North Carolina, the only organization in
the U.S. anything like RIAMS, has been highly successful both in employing postdoctoral researchers to work on problems at the applied math-statistics interface and in
demonstrating that there is ample demand for a second U.S. institute with a similar
theme. As the West Coast center of excellence in this highly important topic for 21st
century science and technology, RIAMS will greatly increase UCSC’s visibility in the
mathematical sciences.
• It is clear from an examination of (1) funding patterns at NSF and other scientific
funding agencies and (2) the importance of problems in this burgeoning field that biophysics is a growth area of enormous potential at the interface between Engineering
and the Physical and Biological Sciences. We believe that UCSC should follow leading
universities such as Princeton in making a significant investment in biophysics in the
next 5–10 years. With Marc Mangel’s work on the nanobiology of aging and Hongyun
Wang’s work on protein motors, AMS is already well positioned to make a significant
contribution to the UCSC biophysics initiative, and we anticipate that future hires in
the mathematical biology area within AMS—including one or more of the RIAMS new
faculty lines funded by central campus—will be able to strengthen UCSC’s presence in
this important field.
• Control theory is another extremely important area in applied mathematics at the
interface between Engineering and the Physical and Biological Sciences. Applications
in adaptive optics, remote sensing, and robotics—involving collaboration between researchers in AMS and Astronomy/Astrophysics, Electrical Engineering, and Computer
Engineering/Computer Science, respectively—are three of the many interdisciplinary
and interdivisional collaborative possibilities in this crucial field. The addition of Jorge
Cortés to the Applied Math Group in AMS in 2004 immediately put UCSC on the
map in control theory; Cortés is now working with William Dunbar and Gabriel Elkaim
(Computer Engineering), John Musacchio and Kevin Ross (TIM), Donald Wiberg (Electrical Engineering) and others to develop a graduate program in control theory and its
applications. Below we will propose that AMS be given authorization to make a second
hire in control theory in 2006–07, and we believe that UCSC should further invest in
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this important area by allocating one or more of the RIAMS new faculty lines funded
by central campus to control theory.
• UCSC has a pressing need for a Statistical Consulting Service (SCS), a central
clearing-house of statistical advice to faculty and graduate students on design and
analysis issues in projects involving data collection, modeling and interpretation. Since
the founding of the Statistics Group within AMS in 2001, the number of requests for
statistical consultation from UCSC faculty and graduate students has steadily risen,
and is now at a point where the demand can no longer be met without central campus
help in the form of release time for AMS faculty and modest support for AMS graduate
students. In the next 1–2 years the Statistics Group in AMS will make a proposal to the
Graduate Division for central campus line-item support to launch the SCS and yearly
line-item support thereafter to maintain it and permit it to grow.
The day-to-day running of the SCS will be based on free short consultations; when
the person initiating a medium-length or long consultation has a grant to support the
research giving rise to the question under study, a modest transfer of funds from the
relevant grant to support the AMS graduate students who help with the consultation
will be requested. In steady state we envision the demand for the SCS to be such that,
for the AMS faculty member leading the SCS in any given quarter, the load would be
equivalent to teaching one course. Participating in the SCS through enrollment in a
course on statistical consulting will become part of the second year of the M.S. and
Ph.D. degree programs in Statistics and Stochastic Modeling; this will serve both to
ensure sufficient graduate student staffing of the SCS and to provide a rich source of
applied problems (some of which may turn into dissertation collaborations) for AMS
graduate students.

4

Synergistic graduate and undergraduate programs

Academic Departments in the United States do three kinds of teaching: service teaching,
mainly to first- and second-year undergraduates; teaching in support of an undergraduate
major, mainly to third- and fourth-year undergraduates; and graduate teaching to M.S. and
Ph.D. students. A small Department does not have enough faculty to engage vigorously
in all three of these teaching modes. From its inception in 2001 the AMS Department has
chosen to concentrate initially on service and graduate teaching, the former because it is
natural for faculty in applied math and statistics to do their part in educating all of UCSC’s
undergraduates in these two disciplines, and the latter because excellence in graduate teaching
goes hand in hand with the kind of research excellence to which AMS is dedicated.

4.1

Graduate programs

Through the kind cooperation of a number of other Departments (principally Computer
Science but also including Environmental Studies, Ocean Sciences, and Physics), AMS has
been able to build up a substantial cohort of graduate students by initially admitting these
students to the cooperating Departments: from 0 such students in 2001 the incipient AMS
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graduate program has grown to 18 students (17 Ph.D., 1 M.S.) in 2005–06. The formal
AMS proposal for M.S. and Ph.D. degrees in Statistics and Stochastic Modeling (SSM) was
submitted to campus in April 2005; it received strongly positive reviews from the Graduate
Council (GC) and the Committee on Planning and Budget (CPB) in October 2005, and a
revised version of the proposal that responds to the suggestions of GC and CPB will be
re-submitted to campus7 in the winter quarter of 2006.
As detailed in Section 5 below, GC and CPB had two main concerns about the SSM proposal:
(1) It is vital for campus to support graduate training in statistics by quickly ramping up
the faculty size in the Statistics Group within AMS, while remaining mindful of the
need for balance with faculty size in the Applied Math Group, and
(2) It is equally vital to the campus research mission for there to be graduate training
within AMS in applied mathematics.
We agree completely with both of these concerns: AMS can only strengthen and enlarge
the campus graduate mission, particularly doctoral education, by continuing the growth—at
the fastest possible rate supported by SoE and campus growth—of the faculty in both the
Applied Math and Statistics Groups. Section 5 below details the proposed AMS sustainable
faculty growth plan, which is both responsive to GC and CPB concerns and consistent with
the SoE and campus growth projections.
In response to the second of the GC and CPB concerns noted above, once the Applied
Mathematics Group within AMS is large enough to support this action we will propose an
additional graduate program leading to M.S. and Ph.D. degrees in applied mathematics.
Table 1 below gives the actual and projected growth of the AMS proposed graduate program
from 2003–04 (the year the first graduate student who met the AMS proposed requirements
finished) to 2011–12. As noted in Section 2.2, we expect to have a total of 39 graduate
students in residence in 2010–11 (30 Ph.D., 9 M.S.), and to graduate 12 students that year
(6 Ph.D., 6 M.S.); this means that the AMS graduate program will more than double over
the next five years (total students will go up by a factor of 2.05, and students graduating by
a factor of 2.17). This is precisely consistent with the UCSC overall plan to double the size
of the graduate student cohort by 2010–11.
Early in 2001, at its inception, AMS began curriculum coordination with the Department
of Mathematics in the Division of Physical and Biological Sciences; this coordination is an
ongoing process at present and will continue indefinitely into the future. AMS graduate
students have already begun to take graduate courses in the Department of Mathematics
and vice versa, and we anticipate that the flow of AMS graduate students into Mathematics
Department graduate courses will increase with the launching of the Applied Mathematics
graduate program.
Since 2001 AMS curriculum coordination at the graduate level has steadily grown with other
Departments as well: for example, AMS 205 (Mathematical Statistics) is a required graduate
7

On 20 April 2006 the proposal received unanimous approval by the UCSC Graduate Council.
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Table 1: Actual and projected growth of AMS proposed graduate program, 2003–2012.

Year
2003–04
2004–05
2005–06
2006–07
2007–08
2008–09
2009–10
2010–11
2011–12

Ladder
FTE
8
10
9
10
12
12
14
15
16

Graduate Students
in Residence
Ph.D. M.S. Total
13
1
14
18
2
20
17
1
18
18
4
22
21
6
27
23
7
30
27
8
35
30
9
39
33
10
43

Graduate Students
Finishing
Ph.D. M.S. Total
0
1
1
1
2
3
6
2
8
5
2
7
6
3
9
5
4
9
2
5
7
7
6
13
7
7
14

Note: Figures for 2003–2006 are actual; 2006–12 figures
are projections based on sustainable growth assumptions.

course for Ph.D. students in the Department of Economics. In the next 1–2 years we look
forward to developing a new graduate class on data analysis (including computing laboratory
work in a widely-used statistical computing environment such as SAS); based on discussions
with faculty in Departments such as Ecology and Evolutionary Biology; Environmental Toxicity; and Molecular, Cell and Developmental Biology, we expect this course to be extremely
valuable for a wide range of graduate programs in the sciences.
Block Grant Funding. As soon as the SSM graduate proposal is approved systemwide, we
will begin submitting proposals for block grants to help fund our graduate students. Four
promising block grant funding possibilities for AMS students are as follows.
• The Division of Mathematical Sciences (DMS) at the National Science Foundation
(NSF) runs a program called Enhancing the Mathematical Sciences Workforce in the
21st Century (EMSW21), which has two component programs of particular relevance
to AMS: Grants for Vertical Integration of Research and Education in the Mathematical
Sciences (VIGRE; award size from $400,000 to $1,000,000 per year; awards granted for
three years, with a two year extension possible), and Research Training Groups in the
Mathematical Sciences (RTG; provides groups of researchers who have related research
goals in the mathematical sciences with funds to foster research-based training and
education).
• The NSF also runs the Integrative Graduate Education and Research Traineeship (IGERT)
program, which (to quote the IGERT web site) “seeks to train Ph.D. scientists and
engineers with the interdisciplinary background and the technical, professional and
personal skills needed to address the global questions of the future. Through the use
of innovative curricula and internships, and by focusing on problem-centered training,
these programs give their graduates the edge needed to become leaders in their chosen
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fields.” The emphasis in the SSM graduate program on interdisciplinary collaboration in
statistics, applied mathematics and a substantive field in science or engineering and the
focus in the SSM program on students working on an important real-world problem as
the inspiration for their new methodological work make us well placed to be competitive
for an IGERT grant. IGERT fellowships offer a $30,000 stipend plus tuition and fees.
• The U.S. Department of Education runs a program called Graduate Assistance in Areas
of National Need (GAANN). GAANN provides fellowships in areas of national need
to assist graduate students with excellent academic records who demonstrate financial
need and plan to pursue the highest degree available in their courses of study. In fiscal
year 2004, for example, a total of $10,015,000 was awarded to 48 recipient graduate
programs; the awards ranged from $124,668 to $750,000 and averaged $208,645 in size.
UCSC has a successful track record with GAANN grants; for example, the Department
of Computer Science currently has a GAANN award.
• The National Institutes of Health (NIH) runs a program called Predoctoral Research
Training in Biostatistics. The purpose of the program is to provide support for predoctoral training in biostatistical theory and evolving methodologies related to basic
biomedical research; the goal is to ensure that a workforce of biostatisticians with a deep
understanding of statistical theory and new methodologies is available to assume leadership roles related to the nation’s biomedical, clinical, and behavioral research needs.
The Department of Biomolecular Engineering has expressed interest in co-applying for
an NIH biostatistics training grant with the Statistics Group in AMS.

4.2

Undergraduate programs

Once AMS has reached sufficient faculty size, the initial AMS concentration only on service
and graduate teaching can be augmented by the launching or enriching of two undergraduate programs, one in applied math and one in statistics (we have already established an
undergraduate minor in statistics).
• Applied Mathematics. The AMS graduate program in applied math will serve as a
research and teaching springboard for a new undergraduate program in applied math.
We will develop this new major and/or minor, which is crucial for UCSC’s overall
health in the mathematical sciences, jointly with the Department of Mathematics. We
do not expect to have sufficient faculty in the Applied Math Group to launch this
program, jointly with Mathematics, until 2009–10. In addition to serving as a double
major (and/or minor) possibility for a number of students on campus (e.g., in Biology,
Mathematics, Physics, and all of the SoE disciplines), this program will potentially
serve as an excellent source of high-quality graduate students for AMS in both applied
math and statistics.
• Statistics. Given the extra burden of running the Statistical Consulting Service, we do
not expect to have sufficient faculty in the Statistics Group to launch an undergraduate
major in statistics until 2011–12 at the earliest, and it is possible that we will not be
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able to run such a major without one or more of the additional statistics faculty to
be requested in the RIAMS proposal. We expect to revisit this issue in 2008–09, by
conducting a study at that time of the undergraduate statistics degree programs at the
other UC campuses to assess their resource burden.
From the summary here and the discussion in Section 5 below, it should be clear that the
entire program of additional faculty hiring in AMS over the next 5–10 years will both (a)
strengthen and enlarge the campus graduate mission with high-quality M.S. and Ph.D. students and (b) enrich the overall UCSC academic experience and lend distinction and visibility
to undergraduate programs, in AMS and campus-wide.

5

Plan for additional faculty FTE

It is vital for the campus to build on the early success of AMS by rapidly continuing the
growth of the Department’s faculty. An example of the reasoning supporting this statement
is given by the AMS graduate proposal in Statistics and Stochastic Modeling (SSM), which
was submitted to campus in April 2005 and received comment from the Graduate Council
(GC) and the Committee on Planning and Budget (CPB) in October 2005. Both GC and
CPB found the proposal to be strong and innovative:
“We felt the overarching goals of the program ... were very strong, reflecting
considerable thought and planning on the part of AMS faculty.” (CPB)
“... the proposal seems strong at its core. Faculty participants both within and
outside of AMS are enthusiastic about the proposal, and possess an expertise that
should serve the program quite well. Engineering Dean Kang is unambiguous in
his support for the program. External letters are strong and encouraging. ... The
[GC] feels that, at its core, this is a strong proposal that will provide great benefit
to the campus.” (GC)
However, both raised concerns that can only be addressed by a commitment by campus to
rapid continued growth of AMS faculty:
• Both GC and CPB felt the viability of the SSM graduate program is threatened without
an immediate infusion of new faculty positions in statistics; a quote from the CPB report
can serve to summarize these concerns:
“The number of faculty (statisticians and stochastic modelers) directly associated with the [SSM] program is of concern. ... With current staffing, the
program sits at a knife-edge of feasibility, so a firm commitment for faculty
expansion is vital to demonstrate that the program will be viable over the
long term. ... We believe that the Dean’s letter [of support in the revised graduate proposal] needs to incorporate explicit FTE commitments (at least two
positions) and explicit, relatively short timelines that will ensure the ongoing
viability of the program, while remaining mindful of the need for balance with
the applied mathematics faculty.” (CPB)
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• CPB also clearly stated the campus strong need and strong desire for a graduate program in Applied Mathematics to supplement and complement the SSM program:
“CPB is strongly committed to the idea that all faculty at UCSC should have
access to graduate students. Therefore, we view [the SSM] proposal, which
will only train the students of statisticians and a subset of modelers within
AMS, as just a first step. The campus must eventually have a graduate
program in Applied Math, and it should come sooner, rather than later.”
(CPB)
Thus there is a pressing need, articulated forcefully by the UCSC Senate, to quickly grow
both the faculty in Applied Mathematics and the faculty in Statistics.
We believe that, to fulfill the recommendations of the Graduate Council and CPB, AMS
should grow at the rate of 2 positions per year (1 in applied math, 1 in statistics) for several
years running, to ensure the viability of the Statistics and Stochastic Modeling graduate
program and to launch the Applied Mathematics graduate program. However, we are mindful
that in CPEVC Kliger’s memo of 16 November 2005 on faculty recruitment for 2006–07, he
proposed that the entire SoE only receive authorization to make the following recruitments:
2006–07 2007–08 2008–09 2009–10 2010–11
5
6
7
7
8.9
In view of this highly restrictive growth plan for the entire SoE, we propose in Table 2 below
a less rapid growth plan for AMS that is the absolute minimum necessary
(a) to ensure the viability of the Statistics and Stochastic Modeling graduate program,
(b) to launch the Applied Mathematics graduate program,
(c) to co-launch (with the Department of Mathematics) a new undergraduate major (and/
or minor) in applied math, and
(d) to ensure the continued enrollment growth of the SoE through expansion of the AMS
program in service teaching.
Given that the SoE has six programs and that there is a general desire to move forward as
often as possible in as many of these programs as possible, CPEVC Kliger’s proposal for SoE
hiring breaks down naturally into a pattern of approximately 1 hire per year per program.
Table 2 deviates from this pattern for AMS in two crucial places:
• It will be vital to run 2 AMS recruitments in 2006–07, one each in applied math and
statistics: the applied math recruitment will be in control theory, in order to balance the
three sub-groups in the Applied Math Group, and the statistics recruitment is needed
to satisfy the GC and CPB recommendations and to improve the extremely low morale
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Table 2: Proposed ladder faculty growth plan for AMS.
Number of Ladder
Academic Faculty in Fall of AY
Year (AY) AM S
Total
2005–06
4
5
9
2006–07
5
5
10
2007–08
6
6
12
2008–09
6
6
12
2009–10
7
7
14
2010–11
7
8
15
2011–12
8
8
16

Number of New
Searches in AY
AM S Total
1
0
1
1
1
2
0
0
0
1
1
2
0
1
1
1
0
1
0
0
0

in the Statistics Group created by campus postponing the proposed statistics hire in
2005–06. Note that we are requesting no recruitments at all in 2007–08, so that having
2 in 2006–07 can simply be thought of as forward funding (of 1 position for 1 year) in
relation to the normal pattern of 1 AMS hire per year.
• It will be equally vital to run 2 AMS recruitments in 2008–09 so that there will be
enough faculty in both applied math and statistics in 2009–10 to co-launch (with the
Department of Mathematics) the new undergraduate major (and/or minor) in applied
math, which is so strongly needed (both as a stand-alone major/minor and a double
major/minor) by many programs on campus.
Prioritized list of proposed annual faculty recruitments through 2010–11. In the
disciplines of Applied Mathematics and Statistics, we have identified the following programmatic directions for research specializations of current faculty and future hires, by targeting
sub-disciplines in these two fields that (a) are envisioned to be of paramount scholarly importance in the first half of the 21st century, (b) will lend distinction to the existing AMS faculty,
and (c) are likely to promote fruitful interdisciplinary interactions8 at UCSC. Statisticians
tend to work in more than one sub-discipline, so most of AMS’s existing statisticians are
listed below more than once, and there will be strong interactions among the research work
in the three statistics sub-disciplines.
Each of the Applied Math ( AM ) and Statistics ( S ) Groups naturally breaks down in
research specialization into 3 sub-groups; because each of these groups is equally important
and the SoE target for AMS of 8 faculty per Group is not divisible by 3, we have anticipated
the possibility of at least 1 additional hire in each Group in the future beyond 2011–12
(through a combination of increased central campus resources and/or extramural funding
8

Abbreviations for interactions in the list on the next page: COH = Center for Ocean Health; STEPS =
Science, Technology, Engineering and Policy for Society; CSTAR = Center for Stock Assessment Research;
EEB = Ecology and Evolutionary Biology; ES = Earth Sciences; MCD = Molecular Cell and Developmental
Biology; OS = Ocean Sciences; CFAO = Center for Adaptive Optics; ETox = Environmental Toxicology;
SCIPP = Santa Cruz Institute for Particle Physics.
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to support the Research Institute in Applied Mathematics and Statistics (Section 3) and/or
non-RIAMS extramural funding and/or additional AMS workload), making at least 3 ladder
faculty in each research subgroup.
• ( AM ) Mathematical biology (3 faculty) (Mangel, Wang, 1 new; SoE interactions
with Bioinformatics, BME; campus interactions with COH, STEPS, CSTAR, EEB, ES,
MCDB, Physics (especially biophysics, if UCSC starts a new initiative in this field));
• ( AM ) Fluid dynamics (3) (Garaud, 2 new; SoE interactions with EE, CE; campus
interactions with OS, ES, Astronomy/Astrophysics);
• ( AM ) Optimization/control theory (3) (Cortés, 2 new; SoE interactions with
EE, CE, CS, Bioinformatics; campus interactions with Astronomy/Astrophysics, ES,
CFAO, ETox, Physics);
• ( S ) Bayesian nonparametrics (3) (nonparametric distributional modeling,
nonparametric modeling of regression surfaces, connections with machine
learning) (Draper, Kottas, Lee, 1 new; SoE interactions with CS, BME; campus interactions with CSTAR, Astronomy/Astrophysics, SCIPP);
• ( S ) Bayesian environmetrics (3) (spatial-temporal modeling, environmental
risk assessment) (Draper, Lee, Sanso, 1 new; SoE interactions with CE, EE; campus
interactions with COH, CSTAR, STEPS, ETox, OS); and
• ( S ) Computationally-intensive Bayesian inference, prediction and decisionmaking (3) (Markov chain Monte Carlo methods, stochastic optimization)
(Draper, Kottas, Lee, Prado, Sansó, 2 new; SoE interactions with BME, CS, TIM;
campus interactions with EEB, MCDB, SCIPP, CSTAR).
Starting in 2006–07, we propose to search for new applied mathematicians and statisticians
according to the following schedule (CIBIPD = Computationally-intensive Bayesian inference,
prediction and decision-making):
Academic Year
Area in AM
2006–07
Control Theory
2007–08
—
2008–09
Mathematical Biology
2009–10
—
2010–11
Fluid Dynamics
2011–12
—
2012–13
Control Theory

6

Area in S
Environmetrics
—
CIBIPD
Nonparametrics
—
—
CIBIPD

Plan for enrollment FTE

The AMS plan for enrollment FTE is in three parts: lower-division (service) undergraduate,
upper-division (major) undergraduate, and graduate (M.S. and Ph.D.) teaching.
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Table 3: Actual and projected growth of AMS enrollment FTE, 2000–2012.
Lower
Year
Division
2000–01
7.0
2001–02
77.3
2002–03
82.2
2003–04
178.4
2004–05
207.9
2005–06
250.0
2006–07
283.5
2007–08
298.0
2008–09
313.0
2009–10
329.0
2010–11
345.0
2011–12
362.0

Upper
Division
20.5
6.0
13.2
9.8
12.9
15.0
17.5
20.0
25.0
45.0
50.0
55.0

Undergraduate
Total
Graduate
27.5
0.5
83.3
7.0
95.4
21.1
188.2
21.6
220.8
35.2
265.0
36.0
301.0
37.5
318.0
40.0
338.0
42.5
374.0
47.5
395.0
52.5
417.0
57.5

Overall
AMS
Total Lecturers
28.0
0.1
90.3
0.1
116.5
0.2
209.8
0.5
256.0
0.9
301.0
1.9
338.5
2.5
358.0
3.0
380.5
3.5
421.5
4.0
447.5
4.5
474.5
5.0

AMS
Workload
Ratio
9.0
17.7
16.2
24.7
23.7
27.6
26.2
23.9
24.5
23.4
22.9
22.6

Note: Figures for 2000–2005 are actual; 2005–12 figures are projections based on
sustainable growth assumptions, and assuming that the inter-divisional
(Mathematics + AMS) undergraduate major/minor in applied mathematics starts in 2009–10.

• Lower-division (service) undergraduate teaching. As AMS has grown we have taken
on an increasing burden of service teaching in the mathematical sciences on campus,
and we expect that trend to continue. It is natural for AMS and the Department of
Mathematics to work out an arrangement that allocates the total campus enrollments
in the mathematical sciences in proportion to ladder faculty size, and to adjust the
relative percentages each year based on (potentially changing) ladder faculty count
in each Department; we are now in discussions with the Mathematics Department to
capture this idea in a Memorandum of Understanding.
• Upper-division (major) undergraduate teaching. We expect this area to grow fairly
slowly until 2010–11, when the undergraduate major and/or minor in applied math is
launched; at that point we expect a jump followed by steady but (again) fairly slow
growth.
• Graduate (M.S. and Ph.D.) teaching. We expect AMS graduate enrollments to increase
with the Department’s increasing graduate student cohort, in a manner that parallels
the growth indicated in Table 1.
Table 3 below gives the actual and projected growth of AMS enrollment FTE over the period
from 2000–01 through 2011–12. Note that, to accommodate the increases in service teaching,
AMS will need increasing support from lecturers over time, in a manner analogous to the
arrangement already approved in the original 10–year plan in 2001. The proportion of AMS
projected lecturers to overall total student FTE in Table 3 is consistent with existing patterns
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in the SoE; for example, in 2004–05 the Computer Engineering (CE) Department used 4.41
lecturers with a total enrollment FTE of 325.4, a ratio of 73.8, whereas the corresponding
projected ratio for AMS in 2011–12 will be 94.9 (higher numbers in this ratio are better
because they signify higher total workload for a given lecturer budget).

7

Plan for extramural research support

AMS faculty constantly seek additional non-state funding as a high priority, and have had
considerable success to date: for example, from 2000–01 through 2004–05, extramural award
amounts per ladder faculty in AMS have doubled, from $58,000 to $116,400, and research
expenditures per ladder faculty member have increased by a factor of 2.5, from $30,786 to
$78,400. With the understanding (as noted in Section 2.1) that extramural research awards
in applied math and statistics will almost never be enormous, because such awards almost
always consist only of summer salary, graduate student and postdoctoral researcher support,
and modest budgets for computing and travel (and almost never involve large equipment
awards of the type that are more common in wet-lab fields and areas such as nanotechnology), our proposed future appointments are all in areas (Bayesian statistics, control theory,
environmetrics, fluid dynamics, and mathematical biology) with abundant interdisciplinary
collaborative possibilities for significant extramural funding, and we intend to hire future
colleagues who are strongly interested (as we are) in competing successfully for high-quality
grants and contracts that will help support AMS scholarship and graduate education.
Table 4 below gives the actual and projected growth of AMS extramural funding from 2000–
01 through 2011–12. Assuming faculty growth as in Table 2, we expect to roughly double
awards received from 2005–06 ($990,000) to 2011–12 ($1,838,250) and to more than double
research expenditures from 2004–05 ($784,128) to 2011–12 ($1,671,300), and we expect research expenditures per ladder FTE to increase by about 33% from 2004–05 ($78,400) to
2011–12 ($104,500).

8

Additional measures of success

The measures of UCSC success detailed in previous sections to which AMS will contribute
may be summarized as follows.
• Establishing high-quality new graduate degree programs of critical importance to the
UCSC research mission;
• Conducting successful high-quality faculty recruitments;
• Increasing the quality and quantity of Ph.D. and M.S. production;
• Increasing the level of extramural funding;
• Establishing distinctive, high-quality new undergraduate degree programs of critical
importance to the UCSC research mission; and
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Table 4: Actual and projected growth of AMS extramural funding, 2000–2012.

Year
2000–02
2002–03
2003–04
2004–05
2005–06
2006–07
2007–08
2008–09
2009–10
2010–11
2011–12

Ladder
FTE
3.5
7.0
8.0
10.0
9.0
10.0
12.0
12.0
14.0
15.0
16.0

Awards
Received ($)
203,000
750,819
532,314
1,163,809
990,000
1,182,500
1,271,200
1,366,100
1,468,700
1,710,550
1,838,250

Awards
Research
Received Per
Research
Expenditures Per
Ladder FTE ($) Expenditures ($) Ladder FTE ($)
58,000
107,751
30,786
107,260
300,426
42,918
76,045
685,059
97,866
116,400
784,128
78,400
110,000
900,000
100,000
118,250
1,075,000
107,500
105,900
1,155,600
96,300
113,850
1,242,300
103,500
104,900
1,335,150
95,400
114,000
1,554,700
103,650
114,900
1,671,300
104,500

Note: Figures from 2000–05 are actual; dollar figures in 2005–06, and all figures in 2007–12,
are projections based on sustainable AMS growth.

• Helping to increase the SoE instructional workload of senate faculty, and overall SoE
enrollments.
In addition to these measures, AMS looks forward to contributing to the success of the SoE
and the campus in four ways.
• State-funded summer session: Provided that faculty are given full freedom to choose
whether or not they wish to make the summer quarter one of their three “quarters
in residence” in any given year (rather than just the usual fall-winter-spring pattern),
AMS supports the idea of migrating toward a model in which the summer becomes
more like a regular academic quarter.
• Off-campus sites: AMS looks forward to increasing collaborations with the Technology
and Information Management (TIM) Program (e.g., in fields such as stochastic optimization and control theory) in helping to grow the Silicon Valley Center as a major
research and teaching resource for the SoE and the campus.
• Diversity of faculty and students: With 3 Latino/a, 2 women and 1 Asian faculty—who
take every opportunity to mentor students from underrepresented groups in Engineering
and other parts of campus—among the 9 current AMS ladder faculty, and 8 women and
4 Asians among our 18 Ph.D. students, we have already demonstrated a commitment
to diversity which we look forward to continuing.
• International profile of AMS faculty: AMS has already established an international
profile in both applied math and statistics (as measured, e.g., by comments from nonU.S. researchers in these fields in letters solicited through the merit review process), and
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we look forward to continuing to enhance the international visibility of the Department
and the SoE.

A1: Founding vision
The newly-forming Department of Applied Mathematics and Statistics (AMS) represents
an interdisciplinary collaboration between two fields of study—applied mathematics ( AM )
and statistics ( S )—both of which are vital to the research, teaching and service missions of
the University of California, Santa Cruz (UCSC). Both disciplines have as their underlying
approach the use of mathematical methods to solve problems in science and decision-making,
but they differ in fundamental and complementary ways in how mathematical methods are
brought to bear on the problems being solved.
In practice both disciplines start with a real-world process or phenomenon and develop a
mathematical model capturing the salient features of this process or phenomenon. The dividing line between the two disciplines generally concerns whether stochastic (or probabilistic,
or random) mechanisms are ( S ) or are not ( AM ) built into the model. AM models often
employ deterministic (i.e., non-stochastic) systems of (ordinary or partial) differential equations to describe the dynamic evolution over time of the process or phenomenon under study.
In contrast, statistics can be defined as the study of uncertainty: how to measure it (through
probability), and what to do about it (through inference [the process of drawing quantitative
conclusions about unknown quantities on the basis of (i) known quantities and (ii) assumptions and judgments about how the knowns and unknowns are related] and decision-making
[the process of using what is known, and partially known, to make a real-world choice, even
if that choice must be made in the presence of uncertainty]).
AM models typically make deterministic predictions of observable real-world outcomes, but
uncertainties often exist about (a) whether or not all relevant features of the process or
phenomenon under study have been captured structurally in the model, and (b) the values
of relevant inputs to such models. Thus when AM models are confronted with data on the
observable outcomes, discrepancies between observed and predicted may arise. Among other
purposes, statistical methods may be used (1) to help decide whether these discrepancies
are too large to have “arisen by chance,” which would encourage a search for more realistic
structural assumptions; (2) to inferentially summarize the current state of uncertainty (given
the data) about both model structure and unknown quantities of interest; and (3) to suggest
how a future data-collection experiment might best be designed to maximally decrease the
dominant uncertainties.
Thus a high-quality 21st -century attempt to understand a complex real-world process or
phenomenon will frequently involve a collaboration between the fields of applied mathematics
and statistics. This observation is fundamental, but recognition of its truth has been slow to
develop in universities where rigid boundaries between mathematics and statistics have been
preserved. As Professor Bradley Efron of Stanford University (a distinguished statistician
and member of the National Academy of Sciences) said in his letter of support for the April
2005 AMS proposal for graduate degree programs in statistics and stochastic modeling,
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“I read your nicely written proposal with some pangs of jealousy. Stanford, which
has first-rate faculty in both [statistics and applied mathematics], does not have a
favorable structure for combining them. I run Stanford’s undergraduate program
in applied mathematics, which is our closest approach, and many of us wish we
could have similar interactions at the graduate level.”
AMS was founded with the vision that UCSC can gain distinction as a major research university by co-locating leading researchers in AM and S in a single department within
the School of Engineering, an environment that by its very nature fosters inter-disciplinary
collaborations in science and technology.

A2: Details on AMS current status
• AMS currently has 9 ladder-rank faculty (4 in AM , 5 in S ), with 1 senior search in
AM currently underway:
– Assistant Professor Jorge Cortés ( AM : distributed coordination algorithms;
cooperative control; sensor networks; nonlinear and geometric control theory, with
applications to robotics; applied computational geometry; non-smooth analysis);
– Professor David Draper ( S : Chair and Head of Statistics Group; Bayesian hierarchical modeling; stochastic optimization; Markov chain Monte Carlo methods;
Bayesian nonparametrics; model uncertainty; quality assessment in health and
education; risk assessment; applications in the social and environmental sciences);
– Assistant Professor Pascale Garaud ( AM : fluid dynamics; astrophysics (planetary formation; internal dynamics of stars); geophysics; environmental applications);
– Assistant Professor Athanasios Kottas ( S : Bayesian nonparametric and semiparametric modeling; survival analysis; quantile regression modeling; categorical
data analysis; spatial statistics; inference under probability order constraints);
– Assistant Professor Herbert Lee ( S : Bayesian statistics, computational methods, inverse problems, spatial statistics, machine learning, model selection and
model averaging);
– Professor Marc Mangel ( AM : Associate Chair and Head of Applied Mathematics Group; mathematical modeling of biological phenomena, especially the
evolutionary ecology of growth, aging, and longevity; quantitative issues in fishery
management; mathematical and computational aspects of disease);
– Assistant Professor Raquel Prado ( S : Bayesian analysis of nonstationary time
series; multivariate time series; biomedical signal processing; wavelets; statistical
models for genomic data);
– Acting Associate Professor Bruno Sansó ( S : Bayesian predictive modeling of
rainfall at macro and micro levels of aggregation in space and time; Bayesian
spatial modeling; environmental and geostatistical applications); and
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– Associate Professor Hongyun Wang ( AM : theoretical biophysics and molecular
modeling; energy transduction mechanism of protein motors; thermodynamics of
small systems; partial differential equations; statistical physics; classical analysis
and numerical analysis).
The current senior search in AM is in the area of fluid dynamics with physical sciences
applications.
• In the academic year 2004–05 the 9 ladder-rank AMS faculty (a) published 54 contributions to the scientific literature (38 articles in leading international journals in applied
mathematics and statistics, 5 contributions to conference proceedings, 4 book chapters,
2 book reviews, and 5 invited discussions); (b) submitted an additional 14 articles; (c)
began or continued work on an additional 5 books and 17 articles; and (d) received 9
research honors.
• In 2004–05 AMS faculty submitted 29 grant applications (totaling $6,900,033), of which
18 were funded (and a number are still pending); the total award amount on these
funded grants was $3,691,970 (including collaborations with non-UCSC partners).
• AMS currently supervises 20 M.S. and Ph.D. students (6 in AM , 14 in S ), who were
initially admitted to graduate study within the Departments of Computer Science,
Environmental Studies, Ocean Sciences or Physics (with transfer to AMS when our
graduate program is approved).
• Since 2003, a total of 10 students have completed graduate degrees under the partial
or total supervision of AMS faculty, of whom 5 have been UCSC graduate students (2
Ph.D., 3 M.S.).
• We expect a total of approximately 2,810 students from at least 25 Departments in all
5 Divisions on campus to take the 34 AMS courses offered in 2005–06.

A3: AMS ideal growth
In Section 5 we demonstrated that there is a pressing need, articulated forcefully by the
UCSC Senate, to quickly grow both the faculty in Applied Mathematics and the faculty in
Statistics. How large should each of these faculties become, if we are to follow a resource
pattern similar to that in the top research universities? The draft SoE 5–year plan envisions
8 ladder-rank faculty in each of AM and S ; is this faculty size typical of that in applied
math and statistics at the top universities with approximately 17,215 students?
Table 5 above summarizes student enrollment and ladder faculty size in S at the universities
with the top 18 S faculties, according to the most recent National Academy of Sciences
survey, and Figure 1 below illustrates the relationship between enrollment and S FTE at
these universities. The solid line in the figure is a robust scatterplot smooth (trend curve)
which highlights the relationship, which is nonlinear above about 25,000 students (this range
is not relevant for UCSC). The vertical line is at 17,215 students, the planned size for UCSC
in 2010–11, and it intersects the trend curve at the upper horizontal line, implying that if
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Table 5: Student enrollment and ladder faculty size in Statistics at the U.S. universities with
the top 18 Statistics faculties, according to the most recent National Academy of Sciences
survey.
1995
NAS
Ranking
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

University
Stanford
UC Berkeley
Cornell
Chicago
Washington
Harvard
Wisconsin
Purdue
North Carolina
UCLA
Minnesota
Iowa State
Texas A&M
Carnegie-Mellon
Rutgers
Penn State
Yale
Duke

Student
Enrollment
14,846
32,814
19,660
12,400
35,000
18,541
40,045
37,762
24,180
35,796
37,150
26,110
44,000
8,514
48,000
40,571
11,359
10,630

Number of Ladder
Faculty in
Statistics
19
39
54
20
28
53
16
25
40
15
37
27
34
17
18
18
8
13

Sources. Ranking: National Academy of Sciences (NAS) 1995 National Survey of Graduate Faculty. Faculty
size: www.amstat.org/education/schools/schoolstext.html (data as of March 1998; statistics faculty
includes all ladder-rank statisticians on campus). University size: Proposal for a Department of Statistics at
the University of California, Irvine (May 15, 2001).

UCSC wishes to follow a resource pattern similar to that in the top research universities in
S it should be prepared at 17,215 students to invest in 28 ladder-rank faculty in statistics
(by comparison, the lower horizontal line is at 8, the currently proposed faculty size for S
in 2010–11). Even if the trend curve is ignored, the median number of ladder-rank statistics
faculty at the top-18-in-statistics universities smaller than UCSC will be in 2010–11 is 17 .
An analysis (not presented here) that takes account of the public-private university distinction
would, if anything, argue for an even bigger S Group at UCSC.
Data of this kind are harder to come by in AM , but it would be difficult to defend the
position that the value of the discipline of applied mathematics should be lower at UCSC
than the value of the discipline of statistics. This means that
On grounds of resource usage in applied mathematics and statistics at
the top universities in those two fields which UCSC is trying to equal
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Figure 1: Relationship between total Statistics ladder FTE and total student enrollment at
the U.S. universities with the top 18 Statistics faculties. Solid and dotted lines are explained
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or surpass, UCSC should attempt to devote substantially more than 8
ladder-rank faculty to each of these disciplines at a student body size
of 17,215 in 2010–11.
We draw two conclusions from this analysis:
(1) AMS has so far emulated the small-but-distinguished model of universities like Yale
in growing to its present size of 4 faculty in AM and 5 in S , and with notable
success to date: for example, the Statistics Group is already being favorably compared
with the Statistics Departments at Duke and Carnegie-Mellon, arguably the top two
Bayesian statistics groups in the U.S. We will need to continue to emulate the small-butdistinguished model in our future growth, and we are confident that we will continue
to have success in implementing this model; but it is also clear that
(2) Every attempt the campus can make to enable AMS to grow beyond the
current target of 8 faculty in each of AM and S will have significant
positive impact on external reputation surveys such as (1) the NAS ranking
summarized (for 1995, in the discipline of statistics) in Table 5 and Figure
1, and (2) the US News engineering school rankings (available for 2006 at
www.usnews.com/usnews/edu/grad/rankings/eng/brief/engrank brief.php) :
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with a faculty size beyond 16, AMS will be able to greatly contribute to
reaching the goal of the SoE ranking among the top 50 engineering schools
in the U.S. by the end of the decade.
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Appendix B: By-laws governing the graduate program
on Statistics and Stochastic Modeling
Prologue
The Faculty in Statistics and Stochastic Modeling will administer a graduate program of
instruction and scholarship leading to the M.S. and Ph.D. degree in Statistics and Stochastic
Modeling, in accordance with the bylaws and the regulations of the UCSC Academic Senate
and Graduate Division. The lead administrator of this program will be the Dean of the Jack
Baskin School of Engineering.

Article I. Organization and Appointment of the
Program Faculty
Principal Faculty
The Principal Faculty will be responsible for proposing, modifying, and possibly discontinuing the M.S. and Ph.D. degree programs in Statistics and Stochastic Modeling, including
amending the bylaws and the charter.
The following founding individuals will be Principal Faculty members: Jorge Cortés, Pascale
Garaud, David Draper, Athanasios Kottas, Herbert Lee, Marc Mangel, Raquel Prado, Bruno
Sansó and Hongyun Wang.
Other Principal Faculty members are appointed by the Dean of the Jack Baskin School of
Engineering, upon nomination by a current member of the Principal Faculty, and upon a 2/3
majority vote by the Principal Faculty. The Dean of the Jack Baskin School of Engineering
may terminate the appointment of a Principal Faculty member, upon the advice of the
Principal Faculty.
The privileges and duties of the Principal Faculty are as follows:
(1) Teaching required core courses and elective courses;
(2) Service on standing committees and ad hoc committees; and/or
(3) Supervision or co-supervision of M.S. and Ph.D. candidates.

Associate Faculty
The Associate Faculty will contribute to the teaching, advising, and/or research mission of the
program, but will not bear the administrative and governance duties of the Principal Faculty.
Associate Faculty members are nominated and elected by the Principal Faculty with a 2/3
majority vote. Associate Faculty membership may be terminated by a 2/3 majority vote of
the Principal Faculty, due to lack of participation in the program, or if it is deemed that their
participation is inappropriate.
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Article II. Committees of the Faculty
Executive Committee
An Executive Committee, comprising at least five members of the Principal Faculty, will
administer the M.S. and Ph.D. program, in accordance with the bylaws and the approved
graduate proposal. The Executive Committee will communicate reports of its work to the
Principal Faculty at least semi-annually.
The Chair and Associate Chair of Applied Mathematics and Statistics will be official members
of the Executive Committee. The Chair of the Executive Committee represents the Program,
the Executive Committee and Principal Faculty members to the Dean of the Jack Baskin
School of Engineering.
Members of the Executive Committee will be appointed by the Dean of the Jack Baskin
School of Engineering for a term of three years, renewable at most twice consecutively.

Standing Committees
Standing committees will consist of members of the Principal Faculty and will be appointed
by the Executive Committee in consultation with the Principal Faculty:
(1) Admissions Committee: The Admissions Committee reviews the files of all applicants for admission, and recommends qualified applicants to the Dean of the Division of
Graduate Studies. Criteria for admission to the M.S. and Ph.D. programs, as defined in
the program proposal, will conform to University of California graduate degree program
requirements.
(2) Academic Progress Committee: The Academic Progress Committee will (a) annually review the progress of all students in the program and recommend status (good
standing, probation, termination) to the Graduate Dean and (b) will review the files
of all students nominated for advancement to candidacy and will recommend qualified
candidates to the UCSC Dean of Graduate Studies.
(3) Curriculum Committee: The Curriculum Committee will propose all changes to the
required and elective courses. Required courses will remain vested in the Jack Baskin
School of Engineering through courses listed as Applied Mathematics and Statistics and
in those departments with which courses are cross-listed.
(4) Qualifying Exam Committee: A committee of three Principal Faculty will set and
evaluate the annual qualifying examination, which is described in the body of the proposal.
These committees will be appointed for a three year term, in accordance with the policies of
the UCSC Graduate Division.
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Ad Hoc Committees
(1) Candidacy Exam Committees: Per the program described in the proposal, to advance to candidacy a student must pass an examination set by a committee of at least
four faculty, one of whom must be a Principal Faculty member.
(2) Dissertation Committees: Per the program described in the proposal, each doctoral
candidate will have a Dissertation Committee comprised of one supervisor, who is
expected to work closely with the student, and at least two readers. At least one
member of the Dissertation Committee will be either Principal or Associate Faculty
members.
Appointment to all of these committees will follow procedures and policies established by the
UCSC Graduate Division.

Article III. Academic Advising
(1) Each member of the Principal Faculty must be willing and available to serve as an
academic advisor.
(2) The Chair of the Executive Committee will appoint an academic advisor to each incoming student. Faculty advisers may also be replaced upon the formal request of the
student or faculty member.
(3) Upon a student’s advancement to candidacy, the Chair of the Executive Committee
will appoint a dissertation supervisor to the student. The dissertation supervisor may
be replaced upon the formal request of the student or current advisor.

Article IV. Meetings
(1) The Chair of the Executive Committee, in consultation with the Principal Faculty, will
call such regular and special meetings as are deemed necessary or desirable. There will
be at least two regular meetings per year.
(2) The Chair of the Executive Committee will be responsible for circulating draft minutes
of regular and special meetings within four weeks of each such meeting. Minutes will
be approved at the next regularly scheduled meeting.

Article V. Quorum
Notice of meetings of the Principal Faculty will be given seven days or more in advance via
email. Fifty-one percent or more of the Principal Faculty members will constitute a quorum
for a meeting, which will be conducted according to the rules of order adopted by the Santa
Cruz Division of the Academic Senate of the University of California. Minutes of previous
meetings will be approved by a simple majority.
116

Article VI. Amendments
These Bylaws conform to the standards of the UCSC Academic Senate and UCSC Graduate
Division. All policies and procedures for admission, candidacy, and dissertation filing will
conform to the UCSC Graduate Student Handbook.
These bylaws may be amended as necessary when and if approved in a mail ballot by a
two-thirds majority of the full Principal Faculty membership.
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Appendix C: Annual Report
for the Academic Year 2004–05
Department of
Applied Mathematics and Statistics (AMS)
University of California, Santa Cruz
David Draper (AMS Chair) and Herbert Lee
28 September 2005

1

Introduction

This is a summary of many of the activities and accomplishments of the newly-forming Department9 of Applied Mathematics and Statistics (AMS) in the Baskin School of Engineering
(SoE) at the University of California, Santa Cruz (UCSC) for the period from 1 July 2004 to
30 June 2005.

1.1

Overview

Some highlights of the academic year:
• In research,
– The 9 ladder-rank AMS faculty (a) published 54 contributions to the scientific
literature (38 articles in leading international journals in applied mathematics
and statistics, 5 contributions to conference proceedings, 4 book chapters, 2 book
reviews, and 5 invited discussions); (b) submitted an additional 14 articles; (c)
began or continued work on an additional 5 books and 17 articles; and (d) received
9 research honors (this was about the same level of published productivity as in
2003–04 on a per (ladder) faculty member basis, but submissions were up by a
factor of 3.1 and articles in progress were up by 71%);
– AMS faculty began or continued supervision of 2 postdoctoral associates, 18 Ph.D.
students and 2 Masters students (4 of these students graduated, 2 of them with
Ph.D. degrees) (Ph.D. supervision was up by 54% in relation to 2003–04 on a per
(ladder) faculty member basis);
– AMS faculty submitted 29 grant applications (totaling $6,900,033), of which 18
were funded (and a number are still pending); the total award amount on these
funded grants was $3,691,970. In relation to 2003–04 on a per (ladder) faculty
member basis, submissions were up by 24% and the award amount increased by
37%; and
9
AMS is currently (May 2006) in the process of formally applying for departmental status; as a courtesy
(and a kind of shorthand) the campus permits us to call ourselves a Department in the interim period, and
this shorthand will be used in what follows.
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– AMS faculty (a) gave 13 research short courses and made 24 presentations at
leading international conferences (including 3 plenary talks and 12 invited presentations), (b) gave 26 seminar talks at prominent research universities, and (c)
organized or co-organized 5 major international research conferences (in relation
to 2003–04 on a per (ladder) faculty member basis, research short courses rose
by a factor of 3.6, conference presentations were up by 16%, and seminar talks
increased by a factor of 2.6).
• In teaching, AMS faculty taught 34 courses at UCSC (20 undergraduate and 14 graduate) to a total of 2,092 students (1,928 undergraduate, 164 graduate) from at least
25 Departments campus-wide; in relation to 2003–04 on a per (ladder) faculty member basis, this represents a 30% gain in courses taught and a 20% increase in overall
enrollment. AMS faculty received 4 UCSC teaching honors in 2004–05, including an
Honorable Mention for the campus-wide Excellence in Teaching Award.
• In service, AMS faculty (a) served on 11 SoE committees, 2 UCSC campus-wide committees, 1 committee which reported to the UCSC Office of the Chancellor, 1 committee
which reported to the UC Office of the President, and 1 university-school partnership
committee, and provided consultative services to 2 governmental bodies; (b) served as
elected officers of 4 leading international research associations and societies; (c) held 8
positions as Associate Editor and 1 as Editorial Board members at prominent international journals; and (d) provided 26 reviewing and refereeing reports to major national
and international journals and funding agencies (all of these represented increases in
relation to 2003–04 on a per (ladder) faculty member basis).

1.2

Faculty and affiliated graduate students

As of the date of this report AMS included the following faculty members:
• Jorge Cortés (Assistant Professor, Applied Mathematics Group). Ph.D., Engineering
Mathematics, Universidad Carlos III de Madrid, Spain, 2001. Systems and control,
distributed coordination algorithms, cooperative control, geometric mechanics, robotics,
geometric control theory;
• David Draper (Professor, Head of Statistics Group, and Chair of AMS). Ph.D., Statistics, University of California, Berkeley, 1981. Bayesian hierarchical modeling, nonparametric methods, Markov chain Monte Carlo techniques, quality assessment in health
and education, stochastic optimization, clinical trials, applications in the natural and
social sciences;
• Pascale Garaud (Assistant Professor, Applied Mathematics Group). Ph.D., Astrophysics, Trinity College, University of Cambridge, 2001. Astrophysical and geophysical
fluid dynamics, magnetohydrodynamics, turbulence modeling, numerical solutions of
differential equations, asymptotic analysis;
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• Yonatan Katznelson (Lecturer, Applied Mathematics Group). Ph.D., Mathematics,
Stanford University, 1991. Elementary and analytic number theory;
• Athanasios Kottas (Assistant Professor, Statistics Group). Ph.D., Statistics, University of Connecticut, 2000. Bayesian nonparametric modeling and inference, mixture
models, probability order constraints, quantile regression, spatial statistics, survival
analysis;
• Herbert Lee (Assistant Professor, Statistics Group). Ph.D., Statistics, Carnegie Mellon University, 1998. Bayesian statistics, inverse problems, spatial statistics, model
selection and model averaging, neural networks, nonparametric regression and classification;
• Marc Mangel (Professor, Head of Applied Mathematics Group, and Associate Chair
of AMS). Ph.D., Applied Mathematics and Statistics, University of British Columbia,
1978. Mathematical biology, especially evolutionary and behavioral ecology, biodemography, quantitative fishery science, population biology of disease;
• Bruno Mendes (Lecturer, Applied Mathematics and Statistics Groups). Ph.D., Physics, University of Stockholm, 2003. Nuclear waste disposal risk assessment, functional
data analysis, Bayesian statistical applications;
• Raquel Prado (Assistant Professor, Statistics Group). Ph.D., Statistics, Duke University, 1998. Bayesian analysis of nonstationary time series, bioinformatics, medical
and other applications;
• Bruno Sansó (Acting Associate Professor, Statistics Group). Ph.D., Statistics, Universidad Central de Venezuela, 1992. Bayesian spatio-temporal modeling, environmental and geostatistical applications, modeling of rainfall at different levels of aggregation
in space and time, statistical assessment of climate variability; and
• Hongyun Wang (Assistant Professor, Applied Mathematics Group). Ph.D., Mathematics, University of California, Berkeley, 1997. Biophysics and molecular biology,
energy transduction in biological systems, force generation mechanisms and thermodynamics of molecular motors, behavior and regulations of molecular pumps, molecular
structural analysis, animation and visualization, fluid mechanics, differential equations,
numerical analysis, fast algorithms, parallel computing.
As of the date of this report the following graduate students were affiliated with AMS (at
present, while the AMS graduate program proposal is under review, these students are hosted
by other UCSC departments):
• Ethan Arenson (Ph.D. student in statistics with interest in Bayesian applications of
item response theory (IRT). Host program: Computer Science);
• Charles Curry (Ph.D. student in statistics with interest in Bayesian applications to
climate problems. Advisor: Bruno Sansó. Host program: Computer Science);
120

• Michael Derouen (Master’s student with interest in statistics. Host program: Computer Science);
• Edward Dick (Ph.D. student with interest in fish population dynamics. Advisor:
Marc Mangel. Host program: Ocean Sciences);
• Robert Gramacy (Ph.D. student in statistics with interest in spatial non-stationary
modeling applied to active learning, parameter space exploration, and estimation of
model uncertainty. Advisor: Herbert Lee. Host program: Computer Science);
• Leah Johnson (Ph.D. student with interest in models for infectious disease dynamics
and evolution of senescence and aging. Advisor: Marc Mangel. Host program: Physics);
• Vidya Kumar (Ph.D. student with interest in Bayesian methods for particle physics
applications. Advisor: Herbert Lee. Host program: Physics);
• Yasmin Lucero (Ph.D. student interested in quantitative methods in ecology, and
in particular fisheries ecology. Working on developing tools for coping with scientific
uncertainty in a management context. Advisor: Marc Mangel. Host program: Ocean
Sciences);
• Joel Mefford (Master’s student with interest in survival models. Advisor: Athanasios
Kottas. Host program: Computer Science);
• Daniel Merl (Ph.D. student with interest in statistical applications to genetics and
epidemiology. Advisor: Raquel Prado. Host program: Computer Science);
• Anand Patil (Ph.D. student with interest in studying the mathematical epidemiology
of malaria. Advisor: Marc Mangel. Host program: Computer Science);
• Angela Pignotti (Ph.D. student with interest in statistics and environmetrics. Advisor: Herbert Lee. Host program: Computer Science);
• Mike Schuresko (Ph.D. student with interest in control, robotics, and coordination.
Advisor Jorge Cortés. Host program: Computer Science);
• Kate Siegfried (Ph.D. student with interest in quantitative fisheries science. Advisor:
Marc Mangel. Host program: Environmental Studies);
• Matt Taddy (Ph.D. student with interest in statistics. Host program: Computer
Science);
• Peter Towbin (Ph.D. student with interest in statistics. Host program: Computer
Science);
• Chris Wong (Ph.D. student with interest in statistics. Advisor: Bruno Sansó. Host
program: Computer Science);
• Yuzheng Zhang (Ph.D. student with interest in statistical signal processing. Advisor:
Raquel Prado. Host program: Computer Science); and
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• Weining Zhou (Ph.D. student with interest in inverse problems using statistical models and Monte Carlo methods. Co-advisors: Herbert Lee and Bruno Sansó. Host
program: Computer Science).

2

AMS activities and accomplishments in 2004–05

A partial list of AMS activities and accomplishments in academic 2004–05 in research, teaching and service follows.

2.1

Honors and awards

• A paper co-authored by A. Ganguli, J. Cortés and F. Bullo was a Best Student Paper
Award Finalist, American Control Conference, Portland, Oregon, June 2005.
• Jorge Cortés received a Non-Tenured Faculty Development Award ($2,050), School
of Engineering, University of California, Santa Cruz, 2004–2005.
• David Draper received an Excellence in Continuing Education award, American Statistical Association (2004); presented for the research short course Intermediate/Advanced Bayesian Hierarchical Modeling, given at the American Statistical Association
annual meeting, San Francisco CA, 2003.
• David Draper received an Honorable Mention for the 2003–04 Excellence in Teaching
Award, University of California, Santa Cruz (UCSC).
• David Draper and Athanasios Kottas were chosen as the co-presenter of the keynote
3–day research short course (on practical Bayesian non-parametric and semi-parametric
modeling) given at the 30th Annual Summer Institute of Applied Statistics, 15–17 Jun
2005, Brigham Young University, Provo UT.
• Athanasios Kottas received a non-tenured faculty development award ($1,000) from
the School of Engineering, UCSC, for graduate student support for the 2005-2006 academic year.
• Herbert Lee received one of the inaugural FIRST Professor Awards (Frontier and
Impact through excellence in Research, Service, and Teaching) from the Baskin School
of Engineering (2004).
• Herbert Lee received a non-tenured faculty development grant for $1,000, 2005–2006,
School of Engineering, UCSC.
• Herbert Lee received an ASA-SIAM Book Series Author Award for his book Bayesian
Nonparametrics Via Neural Networks.
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2.2

Grants applied for and grants received

• Awarded: $2,500 to Jorge Cortés from the UCSC Academic Senate Office, Committee on Research, 2004–2005, for “Motion Coordination of Networked Robotic Systems.”
• Awarded: $28,046 to Jorge Cortés from NASA - UARC, 2004–2005, for “Distributed
Control Strategies for Science Imaging and Interferometry.”
• Awarded: $50,000 to David Draper from the Division of Research at Kaiser Permanente, Bayesian Modeling and Inference for Improved Medical Processes and Outcomes:
for design and analysis work on a variety of projects (e.g., an innovative method for
migrating methods from the intensive care unit to the general wards and emergency
room to prevent unnecessary deaths from sepsis), Aug 2004–Aug 2006.
• Awarded: $15,000 to David Draper from the Statistics Group at Pratt & Whitney,
Bayesian Modeling and Decision-Making in Industrial Process Control :for design and
analysis work on improved risk assessment in engineering the manufacturing process
for jet engines, Nov 2004–Oct 2006.
• David Draper applied as co-PI to the University Research Program at Ford Motor
Company for a grant called Bayesian statistical modeling of the relationship between air
quality and mortality: In pursuit of accurate uncertainty bands and better environmental
policy, for improved analysis (via Bayesian model averaging and hierarchical modeling)
of the relationship between air quality and mortality, Mar 2006–Feb 2008, $120,000.
• David Draper applied as co-PI to the National Institute of Child Health and Human
Development (a branch of the National Institutes of Health) for a grant called Sepsis and
critical illness in babies ≥ 34 weeks gestation: proposes novel clinical and statistical
methods, involving dynamic linear modeling, to take advantage of the Kaiser hospital
chain’s soon-to-be-available electronic clinical data base to create dynamically-updated
severity of illness scores for newborn babies in the first 72 hours of life, January 2006–
December 2008, $1,670,000.
• Awarded: $25,651 to Pascale Garaud as a Co-PI from UARC, 2004–2005, for “Detection of Planet Formation with Spitzer and SOFIA” with D. Lin and D. Hollenbach.
• Awarded: $1,100,000 to Pascale Garaud as a Co-PI from the NSF for “Acquisition
of a Beowulf Cluster for a center for Computational Astrophysics at UCSC”, PI: S.
Woosley, other Co-PIs: D. Gavel, G. Glatzmaier, J. Primack.
• Pascale Garaud applied for a NASA Solar and Heliospheric Physics grant, “Magnetic
fields and rotation in the solar interior” for a total amount of $305,032.
• Pascale Garaud applied as Co-PI for the NASA Cosmochemistry grant, “On the
formation and evolution of chondrules during the epoch of protoplanet formation”, PI:
D. Lin, for a total amount of $239,915.
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• Athanasios Kottas applied for a grant from the NSF, Division of Environmental Biology. Proposal Title: “Semiparametric Bayesian Approaches for Population Dynamics
Modeling.” Award Period Proposed: 2005–2008. UCSC Total Award Amount Requested: $118,049. Role and Responsibilities: Principal Investigator. Name(s) of other
Principal Investigator(s): Stephan Munch (SUNY at Stony Brook).
• Athanasios Kottas applied for a grant from the NSF, Mathematical Geosciences, Division of Atmospheric Sciences. Proposal Title: “A Statistical Framework for Measuring
the Uncertainty of Biospheric Parameters from Remote Sensed Observations.” Award
Period Proposed: 2005–2008. UCSC Total Award Amount Requested: $175,883. Role
and Responsibilities: Principal Investigator. Name(s) of other Principal Investigator(s):
Robin D. Morris (RIACS, NASA Ames Research Center), Roberto Furfaro and Barry
D. Ganapol (University of Arizona).
• Awarded: $72,034 to Athanasios Kottas. for “Bayesian Nonparametric Methods
for Spatial and Spatiotemporal Data.” Award Period: 2005–2008. Funding Organization: NSF, Division of Mathematical Sciences. Role and Responsibilities: Principal
Investigator. Name of other Principal Investigator: Alan Gelfand (Duke University).
• Awarded: $8,511 to Athanasios Kottas. for “Ecosystem Attributes and Adaptive Approaches During Species Rebuilding.” Funding Organization: Southwest Fisheries Science Center, Santa Cruz Laboratory. Role and Responsibilities: Consultant.
Name(s) of Principal Investigators: Alec MacCall (Southwest Fisheries Science Center,
Santa Cruz Laboratory) and Marc Mangel (UCSC).
• Herbert Lee applied for a California Energy Commission grant “Validation of Boundary Conditions for Regional Climate Models,” 2005–2006, $209,090, as co-PI (with Tom
Wigley of the National Center for Atmospheric Research as PI).
• Herbert Lee applied for a UARC grant “Automated Parameter Space Exploration
and Modeling,” 2004–2005, $26,868.
• Herbert Lee applied for a Sandia National Laboratories grant “Investigation into
Bayesian Based Methods & Analysis for Hierarchical & Integral Systems,” 2005–2006,
$26,227.
• Awarded: $47,285 to Herbert Lee from the National Science Foundation, 2005–
2006 for “Bayesian Process Convolutions for Non-stationary Modeling,” as Principal
investigator, with Bruno Sansó as co-PI.
• Awarded: $37,000 to Herbert Lee from NASA Ames, 2004–2005 for “Data Mining.”
• Awarded: $1,050,000 to Marc Mangel from the CalFed Science Program, 2006–
2008, for “Life History Variation in Steelhead Trout and the Implications for Water
Management.”
• Awarded: $750,000 to Marc Mangel from the Lenfest Foundation, 2005–2009, for
“Climate Change, Krill Life History and Krill Fisheries.”
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• Awarded: $25,000 to Marc Mangel from UCMEXUS, 2005–2007, for “Oxidative
Damage In Diving Mammals and Birds: Linking Theory and Experiment.”
• Raquel Prado applied for a UARC grant “Probabilistic Models for Assessing Cognitive
Stated in Electroencephalograms”, 2005–2006, $49,031.
• Raquel Prado applied for a National Science Foundation (DMS) grant “Collaborative
Research: Probabilistic Assessment of Different States in Multivariate Time Series”
2005–2008, $267,967.
• Awarded: $50,959 to Bruno Sansó from Los Alamos National Laboratories, 2005–
2006 for “Development and Application of Statistical Methodology,” as Principal investigator, with Herbert Lee as co-PI.
• Awarded: $61,441 to Bruno Sansó from the California EPA, 2005, for “Statistical
analysis of the database of the 15 year North Monterey County water quality monitoring
program.”
• Awarded: $336,545 to Bruno Sansó from the National Science Foundation, 2004–
2007, for “CMG Collaborative Research: Improved Bayesian Estimators for Uncertainty
in Climate System Properties.”
• Awarded: $7,000 to Bruno Sansó from UCSC STEPS, 2004, for “Regional Climate
Change and Precipitation Linking Models to Management.”
• Awarded: $24,998 to Bruno Sansó from the National Science Foundation, 2004–2005,
for “Evaluation of CCSM Constituent Transport Variability.”

2.3

Writings and creative activities in progress

• Bayarri MJ, Berger JO, Kennedy MC, Kottas A, Paulo R, Sacks J, Cafeo JA, Lin
CH, and Tu J. Bayesian Validation of a Computer Model for Vehicle Crashworthiness.
Submitted for publication.
• Branscum A, Hanson T, and Kottas A. Modeling Stochastic Order in the Analysis of
ROC Data: Bayesian Nonparametric Approaches. In preparation.
• Curry C, Sansó B, and Forest C. A Monte Carlo Approach to Estimating Climate
System Properties Using the MIT 2D Climate Model. In preparation.
• Draper D. On the relationship between model uncertainty and inferential/predictive
uncertainty (submitted).
• Draper D, Toland JF. Nonparametric prior specification (submitted).
• Draper D. Thinking About Uncertainty: An Introduction to Probability and Statistics.
Contract offered (textbook). In preparation.
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• Draper D. Bayesian Hierarchical Modeling. Contract offered (research monograph).
In preparation.
• Draper D. Bayesian Modeling, Inference and Prediction. Contract offered (research
monograph). In preparation.
• Ferreira, M and Lee, H. Multiscale Modeling: A Bayesian Perspective, under contract
with Springer-Verlag. In preparation.
• Ferreira, M, West, M, Lee, H, and Higdon, D. Multi-Scale and Hidden Resolution
Time Series Models. Working Paper #02-07, ISDS, Duke University. Submitted for
publication.
• Fouskakis D, Draper D. Stochastic optimization methods for cost-effective quality
assessment in health (submitted).
• Gramacy, R, Lee, H, and Macready, W. Adaptive Exploration of Computer Experiment
Parameter Spaces. Technical report UCSC ams2005-16. Submitted for publication.
• Holloman, C, Lee, H, and Higdon, D. Multi-resolution Genetic Algorithms and Markov
Chain Monte Carlo. Working Paper #02-06, ISDS, Duke University. Submitted for
publication.
• Kottas A. Bayesian Nonparametric Mixture Modeling for the Intensity Function of
Non-homogeneous Poisson Processes. Submitted for publication.
• Kottas A, Duan J, and Gelfand A. Spatial and spatio-temporal Dirichlet process
mixtures with applications to modeling disease incidence data. In preparation.
• Kottas A and Krnjajić M. Bayesian Nonparametric Modeling in Quantile Regression.
Submitted for publication.
• Kottas A, Munch S, and Mangel M. Semiparametric Markov-dependent switching
regression models, with applications to the analysis of stock-recruitment relationships
subject to environmental regime shifts. In preparation.
• Kottas A and Sansó B. A Bayesian Nonparametric Approach to Inference for Spatial
Poisson Processes. Submitted for publication.
• Krnjajić M, Kottas A, Draper D. Parametric and nonparametric Bayesian model
specification: a case study. In preparation.
• Lee, H. Default Priors for Neural Network Classification. Technical report UCSC
ams2005-15. Submitted for publication.
• Lee, H, Sansó B, Zhou W, and Higdon D. Inference for a Proton Accelerator using
Convolution Models. In preparation.
• Merl D, Prado R, and Escalante A. Discrepancies between maximum likelihood and
parsimony methods for detecting positive selection. In preparation.
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• Munch M, Mangel M, and Kottas A. Environmental regimes and density-dependence: a Bayesian modeling approach for identifying recruitment regimes. Submitted
for publication.
• Prado R and Sansó B. The 2004 Venezuelan presidential recall: Discrepancies between exit polls and official results. In preparation.
• Prado R, Molina FJ, and Huerta G. Multivariate Time Series Modeling and Classification via Hierarchical VAR Mixtures (submitted).
• Prado R and West M. Time Series: Modelling, Inference and Forecasting, a book to
be published by Arnold, UK as Volume 10 of the Kendall’s Library of Statistics. In
preparation.
• Sansó B and Álvarez G. A Multivariate Wavelet Regression Model to Classify the
Lithology of a Reservoir. In preparation.
• Sansó B, Guenni L, and Hernández A. Distribution of Extremes for Truncated Rainfall
Models. In preparation.
• Sansó B and Lemos R. Time-Varying Fields of Environmental Variables Obtained with
Discrete Process Convolution Models. In preparation.
• Sansó B, Schmidt A, and Nobre A. Application of a New Class of Spatio-Temporal
Models to Inference for Environmental Variables. In preparation.
• Sansó B, Zhou W, Hess P, and Mahowald N. Comparing the Output of Atmospheric
Transport Models Under Different Forcings. In preparation.
• Siegfried K and Sansó B. Estimating natural mortality in fish populations: a review.
In preparation.
• Siegfried K and Sansó B. Bayesian estimation of asymptotic size without age data. In
preparation.
• Viswanath K, Obraczka K, Kottas A, and Sansó B. Understanding the Random
Waypoint Model: A Statistical Approach. In preparation.
• Wang H. Reconstructing motor potential profile from single molecule experimental
data. In Preparation.
• Wang H and Elston T. Mathematical framework and numerical method for studying
continuous motion of molecular motors. Submitted to Journal of Statistical Physics.
• Wang H and Elston T. Transport induced diffusion. In Preparation.
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2.4
2.4.1

Published writings and creative activities
Articles in refereed journals

• Alonzo SH and Mangel M (2005). Sex-change rules, stock dynamics, and the performance of spawning-per-recruit measures in protogynous stocks. Fishery Bulletin, 103,
229–245.
• Bonsall MB and Mangel M (2004). Life-history trade-offs and ecological dynamics in
the evolution of longevity. Proceedings of the Royal Society of London B (e version:
DOI 10.1098/rspb.2004.2722).
• Browne WJ, Draper D. A comparison of Bayesian and likelihood methods for fitting
multilevel models (with discussion). Bayesian Analysis, forthcoming.
• Cooper AB, Rosenberg AA, Stefansson G and Mangel M (2004). Examing the importance of consistency in multi-vessel trawl survey design based on the U.S. west coast
groundfish bottom trawl survey. Fisheries Research, 70, 239–250.
• Cortés J, Martı́nez S, and Bullo F (2005). Spatially-distributed coverage optimization
and control with limited-range interactions. ESAIM. Control, Optimisation & Calculus
of Variations. To appear.
• Cortés J and Bullo F (2005). Coordination and geometric optimization via distributed
dynamical systems. SIAM Journal on Control and Optimization. To appear.
• Cortés J and Martı́nez E (2004). Mechanical control systems on Lie algebroids. IMA
Journal on Mathematical Control and Information, 21 (4), 457–492.
• Draper D, Gittoes M (2004). Statistical analysis of performance indicators in UK
higher education (with discussion). Journal of the Royal Statistical Society, Series
A, 167, 449–474 (context and discussion, 447–448, 497–499; we were not given an
opportunity to rejoin).
• Fricks J, Wang H, and Elston T (2005). A numerical algorithm for investigating
the role of the motor-cargo linkage in molecular motor-driven transport. Journal of
theoretical Biology, in press.
• Garaud P, Barriere-Fouchet L, and Lin DNC (2004). Individual and Average Behavior
of Particles in a Protoplanetary Nebula. The Astrophysical Journal, 603, 292–306.
• Garaud P and Lin DNC (2004). On the Evolution and Stability of a Protoplanetary
Disk Dust Layer. The Astrophysical Journal, 608, 1050–1075.
• Garaud P and Ogilvie GI (2005). A model for the nonlinear dynamics of turbulent
shear flows. Journal of Fluid Mechanics, 530, 145–176
• Gelfand AE, Kottas A, and MacEachern SN (2005). Bayesian Nonparametric Spatial
Modeling With Dirichlet Process Mixing. Journal of the American Statistical Association, 100, 1021–1035.
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• Hanks B, McDowell C, Draper D, Krnjajić M (2004). Program quality with pair
programming in CS1. ACM SIGCSE Bulletin, 36, 176–180.
• Hilborn R, Stokes K, Maquire J-J, Smith T, Botsford LW, Mangel M, Orensanz J,
Parma A, Rice J, Bell J, Cochrane KL, Garcia S, Hall SJ, Kirkwood GP, Sainsbury
K, Stefansson G, and Walters C (2004). When can marine reserves improve fisheries
management? Ocean & Coastal Management, 47, 197–205.
• Huerta G and Prado R (2005). Structured Priors for Multivariate Time Series. Journal
of Statistical Planning and Inference. To appear.
• Huerta G and Sansó B (2006). Time-Varying Models for Extreme Values. To appear
in Environmental and Ecological Statistics.
• Huerta G, Sansó B and Stroud J (2004). A Spatio-Temporal Model for Mexico City
Ozone Levels. Applied Statistics, 53, 231–248.
• Ish T, Dick EJ, Switzer PV and Mangel M (2003). Environment, krill and squid in
Monterey Bay: from fisheries to life histories and back again. Deep-Sea Research II,
51, 849–862 .
• Kottas A. Nonparametric Bayesian Survival Analysis using Mixtures of Weibull Distributions. Journal of Statistical Planning and Inference. Forthcoming.
• Kottas A, Müller P, and Quintana F (2005). Nonparametric Bayesian Modeling for
Multivariate Ordinal Data. Journal of Computational and Graphical Statistics, 14,
610–625.
• Lee H, Sansó B, Zhou W, and Higdon D (2006). Inferring Particle Distribution in a
Proton Accelerator Experiment. To appear in Bayesian Analysis, 1 (2).
• Lee HKH, Higdon DM, Calder CA, and Holloman CH (2005). Efficient Models for
Correlated Data via Convolutions of Intrinsic Processes. Statistical Modelling, 5, 53–74.
• Mangel M and Bonsall MB (2004). The shape of things to come: using models with
physiological structure to predict mortality trajectories. Theoretical Population Biology,
65, 353–359.
• Mangel M and Levin PS (2005). Regime, phase and paradigm shifts: making community ecology the basic science for fisheries. Philosophical Transactions of the Royal
Society B, 360, 95–105.
• Müller P, Sansó B and De Iorio M (2004). Optimal Bayesian Design by Inhomogeneous
Markov Chain Simulation. Journal of the American Statistical Association, 99, 788–
798.
• Munch SB, Kottas A, and Mangel M (2005). Bayesian nonparametric analysis of
stock-recruitment relationships. Canadian Journal of Fisheries and Aquatic Sciences,
62, 1808–1821.
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• Munch SB, Snover ML, Watters GM, and Mangel M (2005). A unified treatment of
top-down and bottom-up control of reproduction in populations. Ecology Letters, 8,
691–695.
• Naylor R, Hindar K, Fleming IA, Goldburg R, Willims S, Volpe J, Whoriskey F, Eagle
J, Kelso D and Mangel M (2005). Fugitive salmon: Assessing the risks of escaped fish
from net-pen aquaculture. BioScience, 55, 427–437.
• Noren DP and Mangel M (2004). Energy reserve allocation in fasting Northern Elephant Seal Pups: inter-relationships between body condition and fasting duration.
Functional Ecology, 18, 233–242.
• Pikitch EK, Santora C, Babcock EA, Bakun A, Bonfil R, Conover DO, Dayton P,
Doukakis P, Fluharty D, Heneman B, Houde ED, Link J, Livingston PA, Mangel M,
McAllister MK, Pope J, and Sainsbury KJ (2004). Ecosystem-based fishery management. Science, 305, 346–347. Also see correspondence and reply in Science, 306,
1891–1892.
• Sansó B and Guenni L (2004). A Bayesian Approach to Compare Observed Rainfall
Data to Deterministic Simulations. Environmetrics, 15, 597–612.
• Snover ML, Watters GM, and Mangel M (2005). Interacting effects of behavior and
oceanography on growth in salmonids with examples for coho salmon (Oncorhynchus
kisutch). Canadian Journal of Fisheries and Aquatic Sciences, 62, 1219–1230.
• Wang H (2005). Chemical and mechanical efficiencies of molecular motors and implications for motor mechanisms. Journal of Physics: Condensed Matter, in press.
• Xing J, Wang H, and Oster G (2005). From Continuum Fokker-Planck Models to
Discrete Kinetic Models. Biophysical Journal, 89, 1551–1563.
• Xing J, Wang H, von Ballmoos C, Dimroth P, and Oster G (2004). Torque generation
by the Fo motor of the sodium ATPase. Biophysical Journal, 87, 2148–2163.
• Zhou H, Wang H, Forest G, and Wang Q (2005). A new proof on axisymmetric
equilibria of a three-dimensional Smoluchowski equation. Nonlinearity, in press.
2.4.2

Articles in other publications

• Cortés J, Martı́nez S, and Bullo F (2005). Analysis and design tools for distributed
motion coordination. American Control Conference, 1680–1685, Portland, OR.
• Cortés J, Martı́nez S, and Bullo F (2004). Coordinated deployment of mobile sensing
networks with limited-range interactions. IEEE Conf. on Decision and Control, 1944–
1949, Paradise Island, Bahamas.
• Ganguli A, Cortés J, and Bullo F (2005). Maximizing visibility in nonconvex polygons:
nonsmooth analysis and gradient algorithm design. American Control Conference, 792–
797, Portland, OR.
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• Gramacy RB, Lee HKH, and Macready WG (2004). Parameter Space Exploration
with Gaussian Process Trees. Proceedings of the Twenty-First International Conference
on Machine Learning. Omnipress and ACM Digital Library, 353–360.
• Gramacy RB, Lee HKH, and Macready WG (2004). Adaptive Exploration of Computer Experiment Parameter Spaces. ISBA Bulletin, 11, 3–7.
• Martı́nez S, Cortés J, and Bullo F (2005). On robust rendezvous for mobile autonomous agents. IFAC World Congress, Prague, Czech Republic.
2.4.3

Chapters in books

• Bullo F, and Cortés J (2004). Adaptive and Distributed Coordination Algorithms for
Mobile Sensing Networks. In Cooperative control. (Proceedings of the 2003 Block Island
Workshop on Cooperative Control), (Kumar, V, Leonard, NE, and Morse, AS, editors),
309 Lecture Notes in Control and Information Sciences, 43–62. Springer Verlag, New
York.
• Cortés J (2004). Motion coordination algorithms resulting from classical geometric
optimization problems. In Proceedings of the International Workshop on Global Analysis, (Tas, K, Krupka, D, Baleanu, D, and Krupkova, O, editors), 729 AIP Conference
Proceedings Series, 54–68. American Institute of Physics, New York.
• Draper D. Bayesian multilevel analysis and MCMC. Chapter 3 in Handbook of Quantitative Multilevel Analysis (de Leeuw J, editor), New York: Springer, forthcoming.
• Garaud P (2005). Magnetic confinement of the solar tachocline. In The solar tachocline, Chapter 9, eds D. W. Hughes, R. Rosner and N. O. Weiss, Cambridge University
Press, to appear.
2.4.4

Book reviews

• Mangel M (2005). A failure to communicate. A review of R. Crawford “Is God a
Scientist? A Dialogue between Science and Religion.” Trends in Ecology and Evolution,
20, 161.
• Mangel M (2004). Weighing the evidence. A review of M. Taper and S. Lele (editors)
“The Nature of Scientific Evidence. Statistical, philosophical, and empirical considerations.” Science, 306, 1478.
2.4.5

Invited discussions

• Draper D (2004). Discussion of “Ecological inference for 2 × 2 tables,” by J Wakefield,
Journal of the Royal Statistical Society Series A, 167, 435–436.
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• Draper D (2005). Discussion of “Multiple bias modeling for analysis of observational
data,” by S Greenland, Journal of the Royal Statistical Society Series A, 168, 301.
• Draper D (2005). Discussion of “Local model uncertainty and incomplete-data bias,”
by Copas J and Eguchi S, Journal of the Royal Statistical Society Series B, 67, 502–503.
• Sansó B (2004). Discussion of “Nonstationary Multivariate Process Modeling through
Spatially Varying Coregionalization” by Gelfand AE, Schmidt A, Banerjee S, and Sirmans CF, Test, 13, 263–312.

2.5
2.5.1

University service
To the SoE

• In 2004–05 Jorge Cortés participated in the weekly seminar of the School of Engineering Group on Control.
• In 2004–05 David Draper (a) served on the SoE Committee on Academic Personnel,
(b) served as Chair of the SoE Space Committee, (c) served on the Dean’s Undergraduate
Student Advisory Council, (d) served on the Engineering 2 Building Committee, (e)
served on the Alterations III Planning Committee, (f) served on the SoE Executive
Budget Committee, (g) set the AMS curriculum and leave plan for 2005–06, (h) served
as lead author on the AMS Graduate Program Proposal, which was submitted to campus
in April 2005, and (i) served on two ad hoc personnel review committees.
• Athanasios Kottas was the coordinator for Statistics seminars in Fall 2004, Winter
2005, and Spring 2005.
• Herbert Lee served on (a) the Computing Infrastructure Committee; (b) an AMS Faculty Recruitment Committee; and (c) an SOE Administrative Staff Recruitment Committee.
• Marc Mangel served on (a) the CBSE Advisory Committee; and (b) two ad hoc
personnel review committees.
• Raquel Prado served as AMS representative on the SOE Undergraduate Committee
• Bruno Sansó served as (a) Graduate Director of Applied Mathematics and Statistics;
(b) member, Committee on teaching evaluations, Applied Mathematics and Statistics;
(c) member, ad hoc personnel review committee; and (d) webmaster, Applied Mathematics and Statistics.
• Hongyun Wang served on the AMS Graduate Committee.
2.5.2

To the UCSC Academic Senate

• Herbert Lee served on the UCSC Committee on Affirmative Action and Diversity.
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• Hongyun Wang served on the UCSC Committee on Faculty Welfare.
2.5.3

To the UCSC Office of the Chancellor

• Raquel Prado served as a member of the Inaugural Symposium Planning Committee.
2.5.4

To the UC Office of the President

• In 2003–04 Marc Mangel served as a Member, Ad-hoc Academic Review Committee,
Scripps Institution of Oceanography, UC San Diego (Office of the President/Systemwide). In 2004–05 he served as a Member, Divisional Committee on Academic Personnel
(Office of the President/System-wide).
• Hongyun Wang served as a UCSC representative on Life Sciences Information Technology Research Council, Industry-University Cooperative Research Program, University of California.
2.5.5

In support of university-school partnerships

• Marc Mangel is a Member of the Steering Group for the Center for Informal Learning
in Schools (CILS).

2.6

Outside professional activities

2.6.1

Research short courses presented

• David Draper: Bayesian Modeling, Inference and Prediction: Philadelphia Chapter,
American Statistical Association, Philadelphia PA, July 2004 (1–day course: 6.5 hours
lecturing, 120 attendees).
• David Draper: Bayesian Modeling, Inference and Prediction: Pratt & Whitney, East
Hartford CT, July 2004 (1–day course: 6.5 hours lecturing, 24 attendees).
• David Draper: Intermediate/Advanced Bayesian Hierarchical Modeling: American
Statistical Association annual meeting, Toronto ON, Aug 2004 (1–day course: 6 hours
lecturing, 54 attendees).
• David Draper: Bayesian Inference, Prediction and Decision-Making, With Applications to Risk Assessment: National Veterinary and Food Research Institute of Finland,
Helsinki, Oct 2004 (5-day course: 30 hours lecturing and computer lab work, 41 attendees).
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• David Draper: Bayesian Statistical Methods and Hierarchical Modeling: Division of
Research, Northern California Kaiser Permanente, Oakland CA, Oct-Dec 2004 (10-week
course: 20 hours lecturing and computer lab work, 42 attendees).
• David Draper: Bayesian Modeling, Inference and Prediction: Biological Sciences, University of California, Berkeley, Berkeley CA, Dec 2004 (1–day course: 6.5 hours lecturing,
138 attendees).
• David Draper: Concepts, Trends and Applications of Frequentist and Bayesian Statistics in the Healthcare and Pharmaceutical Industries: Aventis Pharmaceuticals, Somerset
NJ, Dec 2004 (1–day course: 6.5 hours lecturing, 28 attendees).
• David Draper: Bayesian Modeling, Inference and Prediction: Boston Chapter, American Statistical Association, Cambridge MA, Dec 2004 (1–day course: 6.5 hours lecturing,
153 attendees).
• David Draper: Bayesian Model Specification and Hierarchical Modeling: International Conference on Bayesian Statistics and Its Applications, Banaras Hindu University,
Varanasi, India, Jan 2005 ( 12 -day course: 3 hours lecturing, 110 attendees).
• David Draper: Bayesian Modeling, Inference and Prediction: Chicago Chapter, American Statistical Association, Cambridge MA, Mar 2005 (1–day course: 6.5 hours lecturing,
221 attendees).
• David Draper: Intermediate Bayesian Modeling, With Applications in Ecology: Purdue University, West Lafayette IN, Mar 2005 (1–day course: 6.5 hours lecturing, 16
attendees).
• David Draper and Athanasios Kottas: Practical Bayesian Non-Parametric and
Semi-Parametric Modeling: short course given at the “30th Annual Summer Institute
of Applied Statistics”, sponsored by the Department of Statistics, Brigham Young University, June 2005 (2.5–day course).
• Bruno Sansó: Bayesian Inference: short course taught at the continuing education
series of the Joint Statistical Meetings, Toronto, August 2004 (one day course).
2.6.2

Membership and activities in professional societies

• Jorge Cortés is (a) member, Society for Industrial and Applied Mathematics (Activity
Group on Control and Systems Theory, and Activity Group on Dynamical Systems);
(b) member, Institute of Electric and Electronic Engineers (Control Systems Society, and
Robotics and Automation Society); (c) reviewer, 2005 American Control Conference;
(d) reviewer, IEEE 2005 International Conference on Decision and Control; and (e)
reviewer, Robotics: Science and Systems (2005).
• David Draper is a Fellow of the Royal Statistical Society and a member of the International Society for Bayesian Analysis (ISBA) and American Statistical Association (ASA).
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• Athanasios Kottas is a member of (a) the International Society for Bayesian Analysis
(ISBA); and (b) the American Statistical Association (ASA).
• Herbert Lee is (a) Publications Officer, American Statistical Association, Section on
Bayesian Statistical Science, 2003–2005 (elected position); (b) on the Board of Directors, Classification Society of North America, 2002–2004 (elected position); (c) on the
Membership Committee, Classification Society of North America, 1999–present, chair
2003–present; and (d) on the New Researchers Committee, Institute of Mathematical
Statistics, 2003–2006.
• Raquel Prado is a member of (a) the American Statistical Association (ASA); and (b)
the International Society for Bayesian Analysis.
• Bruno Sansó served as (a) treasurer, the International Society for Bayesian Analysis; and
(b) member, Publications Committee of the International Society for Bayesian Analysis.
2.6.3

Papers presented at professional meetings

• Jorge Cortés: Mechanical control systems on Lie algebroids, invited plenary talk,
20th International Workshop on Differential Geometric Methods in Theoretical Mechanics,
Ghent, Belgium, August 21-27, 2005
• Jorge Cortés: From nonsmooth analysis and geometric optimization to coordination
algorithms, invited mini-symposium talk, SIAM Conference on Applications of Dynamical
Systems, Snowbird, Utah, May 22-26, 2005
• Jorge Cortés: Analysis and design of oscillatory control for mechanical systems, invited talk, IEEE International Conference on Decision and Control, Workshop on Geometric Control of Mechanical Systems, Paradise Island, Bahamas, December 14-17, 2004,
• Jorge Cortés: Range-based spatially-distributed coordination algorithms, contributed
talk, IEEE International Conference on Decision and Control, Paradise Island, Bahamas,
December 14-17, 2004,
• David Draper: Statistical methods for performance benchmarking in medicine. Plenary talk, Analytic Strategies for Nursing Databases: A Collaborative Conference from the
National Nursing Quality Database Consortium, 5–6 Nov 2004, Palo Alto CA.
• David Draper: Bayesian model specification. Plenary talk, International Conference/Workshop on Bayesian Statistics and Its Applications, Banaras Hindu University,
Varanasi, India, 7 Jan 2005.
• Athanasios Kottas: Bayesian Nonparametric Spatio-temporal Modeling for Disease
Incidence Data, invited talk, Fourth Workshop on Bayesian Inference in Stochastic Processes, Varenna, Italy, June 2005.
• Athanasios Kottas: Bayesian Nonparametric Modeling for Spatial Data, invited talk,
Joint Statistical Meetings 2004, Toronto, Canada, August 2004.
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• Pascale Garaud: Dust-gas interaction in proto-planetary accretion disks, contributed
poster, 2nd TPF/Darwin meeting: Dust Disks and the Formation, Evolution and Detection
of Habitable Planets, San Diego, July 2004.
• Herbert Lee: Default Bayesian Neural Network Classification, invited talk, Joint Meetings of the Interface and the Classification Society of North America, St. Louis, Missouri,
June 2005.
• Herbert Lee: A Reference Prior for Neural Networks, contributed poster, Fifth International Workshop on Objective Bayes Methodology, Branson, Missouri, June 2005
• Herbert Lee: Discussion of “Clustering Based on Dirichlet Mixtures of Attribute Subsets”, invited discussion, Fifth International Workshop on Objective Bayes Methodology,
Branson, Missouri, June 2005.
• Herbert Lee: Priors for Neural Networks, invited talk, COBAL (Latin American Meetings of Bayesian Statisticians), San Jose del Cabo, Mexico, February 2005.
• Herbert Lee: Statistical Inference For A Particle Simulator, topic contributed talk,
Joint Statistical Meetings, Toronto, Canada, August 2004.
• Herbert Lee: Priors for Neural Networks, contributed talk, International Federation of
Classification Societies, Chicago, Illinois, July 2004.
• Marc Mangel: What the Evolutionary Theory of Longevity Tells Us About the Prospects for the Extension of Human Life Span, invited talk, UCSC Alumni Association
Meeting, May 2005.
• Marc Mangel: Separating Environmental Science and Environmentalism in the Study
of Marine Reserves, invited talk, Fifth William R. and Lenore Mote International Symposium The Good, the Bad, and the Ugly: Integrating Marine and Human Ecology into
Fisheries Management, November 2004.
• Marc Mangel: The Use of Models in ESA and Other Conservation Activities, California Water and Environmental Modeling Forum Workshop on Using Models in Endangered
Species Act Recovery Planning, September 2004.
• Raquel Prado: Detecting positive selection in DNA sequences via Bayesian Hierarchical Models, invited talk, International Conference on Bayesian Statistics and Its Applications, Varanasi, India, January 2005.
• Bruno Sansó: Bayesian Methods for the Analysis of Climate and Transport Model
Output, invited talk, Second Latin American Meeting of Bayesian Statisticians, Los Cabos,
Mexico, February 2005.
• Bruno Sansó: Statistical Inference for a Charged Particle Simulator, invited talk,
Joint WNAR/IMS meeting, Albuquerque, New Mexico, June 2004.
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• Bruno Sansó: The Use of Statistical Modeling to Aid in the Validation of Regional
Climate Model Output, contributed poster, Fall Meeting of the American Geophysical
Union, San Francisco, California, December 2004.
• Bruno Sansó: Discrete Convolutions for Space-Time Data, contributed talk, Joint
Statistical Meetings, Toronto, Canada, August 2004.
• Hongyun Wang: Chemical and Mechanical Efficiencies of Molecular Motors, invited
minisymposium talk, 2005 SIAM Annual Meeting, New Orleans, Louisiana, July 2005.
2.6.4

Consultative or other services to private organizations

• In 2004–05 Marc Mangel served as (a) Member, Board of Scientific Advisors, Seafood
Watch, Monterey Bay Aquarium; and (b) Member, Marine Management Area Science
Committee, Conservation International/Moore Foundation.
• Raquel Prado served as a consultant for the NASA project Embedded Real-Time
Advisory System for Crew-Automation Reliability.
2.6.5

Editorial or board service to publications

• In 2004–05 Jorge Cortés (a) was appointed to the Conference Editorial Board, IEEE
Control Systems Society; and served as a reviewer for (b) IEEE Transactions on Automatic Control ; (c) IEEE Transactions on Robotics; Reports on Mathematical Physics;
(d) Discrete Event Dynamic Systems: Theory and Applications; (e) Discrete and Continuous Dynamical Systems; Journal of Geometry and Physics; (f) Methods and Applications of Analysis; and (g) World Scientific Publishing.
• David Draper continued service as an Associate Editor for Health Services and Outcomes Research Methodology, and in 2004–05 he refereed 3 papers in leading international journals.
• Pascale Garaud served as a reviewer for (a) Astronomy & Astrophysics; and (b) The
Astrophysical Journal.
• Athanasios Kottas served as a reviewer for: Journal of the American Statistical Association; Journal of the Royal Statistical Society, Series B (two papers); Scandinavian
Journal of Statistics; and the IMS Lecture Series (edited volume “Festschrift for Kjell
Doksum”).
• Herbert Lee served as (a) Managing Editor of Bayesian Analysis and (b) Associate
Editor of the Journal of the American Statistical Association, Applications and Case
Studies section, and during the period summarized here he refereed 10 papers for leading
international journals.
• Marc Mangel served on the Editorial Board of Evolutionary Ecology Research.
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• Raquel Prado served as Associate Editor of the Brazilian Journal of Probability and
Statistics.
• Bruno Sansó served as (a) Associate Editor of Bayesian Analysis; (b) Associate Editor
of the Journal of Statistical Planning and Inference; and (c) Main Guest Editor of the
special issue of the Journal of Statistical Planning and Inference on Bayesian Inference
for Stochastic Processes.
• Hongyun Wang served as a reviewer for (a) Physical Review E ; (b) Proceedings of
the National Academy of Sciences; (c) Biophysical Chemistry; (d) Physical Biology; (e)
Biophysical Journal ; (f) Physical Review Letters.
2.6.6

Service to local, state, or federal governments

• Jorge Cortés served as a reviewer for the Spanish Ministry of Science and Technology.
• David Draper served as a review panelist for the National Science Foundation.
• Herbert Lee served as (a) a reviewer and a review panelist for the National Science
Foundation; and (b) a reviewer for the Kentucky Science and Engineering Foundation.
• Marc Mangel served as (a) Member, Natural Environment Research Council (UK),
Special Committee on Seals; (b) Member, NOAA Fisheries Recovery Science Review Panel,
National Marine Fisheries Service (NRC Level Panel); (c) Member, Canada Research
Chairs Program College of Reviewers.
• Bruno Sansó served as a review panelist for the National Science Foundation.
• Hongyun Wang served as a review panelist for the National Science Foundation.
2.6.7

Seminar talks given at leading universities or other leading research
organizations

• In 2004–05 Jorge Cortés gave seminar talks at: (a) Mathematics Undergraduate Colloquium, Department of Mathematics, University of California, Santa Cruz, June 2005;
(b) Monterey Bay Aquarium Research Institute, Moss Landing, California, May 2005;
and (c) Department of Mathematics, University of California, Santa Cruz, October
2004.
• In 2004–05 David Draper gave seminar talks at: (a) the Wharton School, University
of Pennsylvania; (b) the RAND Corporation; (c) the University of Helsinki; (d) the
University of Bath; (e) IBM Research, Almaden; and (f) the University of California,
Santa Barbara.
• Pascale Garaud gave seminar talks at: (a) the University of California, San Diego,
January 2004; and (b) the NASA Ames Research Center, May 2005.
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• Herbert Lee gave seminar talks at: (a) the University of California, Irvine, Department of Statistics, November 2004; (b) Sandia National Laboratories, Livermore, California, April 2005; and (c) Los Alamos National Laboratories, Los Alamos, New Mexico,
May 2005.
• Marc Mangel gave seminar talks at: (a) Department of Oceanography and Fisheries,
University of the Azores, June 2005; (b) Biology Seminar, University of Bergen, May
2005; (c) Department of Oceanography and Fisheries, University of the Azores, May
2005; (d) EcoLunch Seminar, University of Kentucky, April 2005; (e) Department of
Biology, University of Kentucky, April 2005 (f) Biology Seminar, Washington University in St. Louis, April 2005; and (g) Ecology, Evolution and Conservation Biology
Colloquium, University of Nevada Reno, March 2004.
• Raquel Prado gave the seminar talk: Modeling and Classification of Multiple Time
Series via Hierarchical Mixture of Autoregressions, NASA Ames, Mountain View, CA,
August 2005.
• Bruno Sansó gave seminar talks at: (a) National Marine Fisheries Service Environmental Research Division of NOAA, Pacific Grove, California, August 2005; (b) CNRIMATI, Milano, Italy, June 2005; (c) Discovery and Systems Health (DaSH) Seminar
series of NASA-Ames, Moffet Field, California, April 2005; and (d) Universidad Simón
Bolı́var, Caracas, Venezuela, September 2004.
2.6.8

International conferences organized

• Jorge Cortés co-organized the special sessions: (a) “Distributed motion coordination”
(together with F. Bullo), SIAM Conference on Applications of Dynamical Systems, Snowbird, Utah, May 22–26, 2005; and (b) “Control technologies in wireless sensor networks”
(together with F. Bullo), IEEE International Conference on Decision and Control, Paradise
Island, Bahamas, December 14–17, 2004.
• David Draper served as Member, Advisory Committee, International Conference on
Bayesian Methods and Applications, Banaras Hindu University, Varanasi, India, Jan
2005.
• Pascale Garaud organized a Workshop on Tachocline Dynamics as part of the Isaac
Newton Institute Program on Magnetohydrodynamics of Stellar Interiors, held in Cambridge, England, September 7th–December 17th, 2004.
• Herbert Lee is on the Organizing Committee, Case Studies in Bayesian Statistics Workshop, to be held at Carnegie Mellon University, Pittsburgh, Pennsylvania, September
15–17th, 2005.
• Bruno Sansó is a member of the Scientific Committee of the Fourth Meeting on Bayesian
Inference for Stochastic Processes, Varenna, Italy, June 2005.
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Table 6: Faculty-graduate student supervisions in AMS in 2004–05.
Faculty
Jorge Cortés
David Draper
David Draper
David Draper,
Athanasios Kottas
Athanasios Kottas
Herbert Lee

Student
Michael Schuresko
Rob Young
Peter Towbin

Herbert Lee

Robert Gramacy

Herbert Lee

Vidya Kumar

Herbert Lee,
Bruno Sansó
Marc Mangel

Milovan Krnjajić
Joel Mefford
Angela Pignotti

Weining Zhou
Edward Dick

Marc Mangel

Leah Johnson

Marc Mangel

Yasmin Lucero

Marc Mangel
Marc Mangel
Marc Mangel

Anand Patil
Kate Siegfried
Andi Stevens

Raquel Prado

Dan Merl

Raquel Prado
Bruno Sansó
Bruno Sansó

Yuzheng Zhang
Charles Curry
Christopher Wong

Hongyun Wang

Tricia Hoffman

2.7
2.7.1

Topic
Control theory
Statistical genetics
Sustainable resource development
Bayesian model specification and
nonparametric modeling
Survival models
Comparison of regional climate models
Spatial non-stationary modeling applied to
active learning and
parameter space exploration
Bayesian methods for
particle physics applications
Inverse problems using statistical models
and Monte Carlo methods
Fish population dynamics
Models for infectious disease dynamics
and evolution of senescence and aging
Quantitative methods in ecology,
and in particular fisheries ecology
Mathematical epidemiology of malaria
Quantitative fisheries science
Statistical applications in ocean ecology
Statistical applications to
genetics and epidemiology
Bayesian time series
Bayesian applications to climate problems
Applications of marked point processes
Mathematical problems in stochastic
modeling of protein motors

Students and research associates
Graduate students supervised

Table 6 above summarizes the faculty-graduate student supervisions that took place in AMS
in academic 2004–05.
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Table 7: Postdoctoral associate supervisions in AMS in 2004–05.
Faculty
David Draper
Marc Mangel

2.7.2

Postdoc
Bruno Mendes
Stephen Munch

Topic
Nuclear waste disposal risk assessment
Ecology: fisheries stock assessment

Postdoctoral associates supervised

Table 7 above records the faculty-postdoctoral associate supervisions that took place in AMS
in academic 2004–05.
2.7.3

Collaborations organized

• Raquel Prado visited Ananı́as Escalante, School of Life, Arizona State University,
May 2005.
• Ricardo Lemos from the University of Lisbon visited Bruno Sansó for the Fall quarter
of 2004 to work on dynamic models for climate data.

2.8
2.8.1

Teaching
Classroom teaching

Table 8 below summarizes UCSC courses taught by AMS faculty in 2004–05 (this does not
count individual research and thesis supervision, which contributed approximately 30 additional graduate enrollments).
2.8.2

Other teaching and graduate supervision

Table 9 below provides a record of service by AMS faculty on graduate committees campuswide in 2004–05.
The following students completed graduate degrees in 2004–05 under the partial or total
supervision of AMS faculty.
• Aracelis Hernández (Ph.D., Statistics, Universidad Simón Bolı́var, Caracas, Venezuela);
advisors Bruno Sansó and Lelys Guenni.
• Xing Ji (M.S., Computer Science, University of California, Santa Cruz); advisor Bruno
Sansó.
• Milovan Krnjajić (Ph.D., Computer Science, University of California, Santa Cruz);
advisors David Draper and Athanasios Kottas.
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Table 8: AMS classroom offerings, 2004–05.
Quarter
W
S
W
S
S
W
S
F

Faculty
Jorge Cortés
Jorge Cortés
David Draper
David Draper
David Draper
Pascale Garaud
Pascale Garaud
Yonatan Katznelson

Course
AMS 27/27L
AMS 231
AMS 206
AMS 5
AMS 88B
MATH 11A
AMS 146
AMS 11A

W

Yonatan Katznelson

AMS 3

W
S
S
F

Yonatan Katznelson
Yonatan Katznelson
Yonatan Katznelson
Athanasios Kottas

AMS 11A
AMS 11A
AMS 27/27L
AMS 5

S

Athanasios Kottas

AMS 261

S
F
W
W
W

Athanasios Kottas
Herbert Lee
Herbert Lee
Herbert Lee
Marc Mangel

AMS
AMS
AMS
AMS
AMS

S

Marc Mangel

AMS 275A

S

Marc Mangel

AMS 275B

S

Marc Mangel

AMS 280A

F

Bruno Mendes

AMS 3

F
W

Bruno Mendes
Raquel Prado

AMS 27/27L
AMS 7

S

Raquel Prado

AMS 131

S
F
W
W

Raquel Prado
Bruno Sansó
Bruno Sansó
Bruno Sansó

AMS 207
AMS 221
AMS 5
AMS 256

S

Bruno Sansó

AMS 280B

F

Hongyun Wang

AMS 211

W

Hongyun Wang

AMS 147

S

Hongyun Wang

MATH 11B

274
205
113
162
215

142

Course Title
Mathematics for Engineers
Nonlinear Control Theory
Bayesian Statistics
Statistics
Discovery Seminar
Calculus with Applications
Chaotic Dynamical Systems
Calculus for Economics
Precalculus for
Science and Engineering
Calculus for Economics
Calculus for Economics
Mathematics for Engineers
Statistics
Probability Theory
and Markov Chains
Generalized Linear Models
Mathematical Statistics
Managerial Statistics
Computer Sim Experiments
Mathematical Biology
Informal Learning in the
Sciences and Engineering
Informal Learning in the
Sciences and Engineering
Seminar
Precalculus for
Science and Engineering
Mathematics for Engineers
Introduction to Biostatistics
Introduction to
Probability Theory
Intermediate Bayesian Statistics
Decision Theory
Statistics
Linear Models
Seminar in Applied Math
and Statistics
Applied Mathematical
Methods I
Computational Methods
and Applications I
Calculus

Enrolled
32
2
30
209
2
246
5
117
74
140
124
57
147
6
3
28
12
12
8
5
6
7
91
54
96
56
8
8
173
5
11
7
35
246

• Weining Zhou (M.S., Computer Science, University of California, Santa Cruz); advisors
Herbert Lee and Bruno Sansó.

Table 9: AMS service on graduate committees, 2004–05.
Faculty
David Draper
David Draper
David Draper
David Draper
David Draper
David Draper
Pascale Garaud
Athanasios Kottas
Herbert Lee
Herbert Lee
Marc Mangel
Marc Mangel
Marc
Marc
Marc
Marc
Marc
Marc

Mangel
Mangel
Mangel
Mangel
Mangel
Mangel

Marc Mangel
Marc Mangel
Marc Mangel
Marc Mangel
Raquel Prado
Bruno Sansó
Bruno Sansó
Bruno Sansó
Bruno Sansó
Hongyun Wang
Hongyun Wang

Student
Robert Gramacy
Vidya Kumar
Milovan Krnjajić
J Masters
X Shi
Weining Zhou
Ian Dobbs-Dixon
Milovan Krnjajić
Xing Ji
Weining Zhou
Nick Bader
Sigrun Eliassen
(University of Bergen)
Kristen Honey
Leah Johnson
Atichart Kettapun
Leslie Lancaster
Daniel Merl
Brooke Miller
Ori Segev
(University of Haifa)
Will Satterthwaite
Kate Siegfried
Nick Wolf
(University of Bergen)
Daniel Merl
Yasmin Lucero
Kate Siegfried
Xing Ji
Weining Zhou
Clayton Bjorland
Dyng Au
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Activity
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. thesis committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
M.S. qualifying exam committee
Ph.D. thesis committee
M.S. reading committee
Ph.D. qualifying exam committee
Ph.D. thesis committee
Ph.D. thesis committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. thesis committee
Ph.D. thesis committee
Ph.D. thesis committee
Ph.D. qualifying exam committee
Ph.D. thesis committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
M.S. reading committee
Ph.D. qualifying exam committee
Ph.D. qualifying exam committee
M.S. Thesis committee

Appendix D: Letters in support of the program from
UCSC Department Chairs, potential Associate Faculty,
and external experts
• The Chairs and Program Directors of Astronomy and Astrophysics, Biomolecular Engineering, Computer Science, Computer Engineering, Chemistry and Biochemistry, Ecology and Evolutionary Biology, Economics, Electrical Engineering, Environmental Studies, Environmental Toxicology, Information Systems and Technology Management (now
Technology and Information Management), Physics, and Psychology at UCSC have all
written letters in support of the program, which are included here. All of these letters
are explicitly supportive of the reciprocity between the relevant Departments and AMS
described in Section 1.5.3, under which AMS students may take elective courses in nonAMS Departments as part of the plan (described, e.g., in Section 1.1) to encourage our
students to pursue their dissertation work in the “Newton-Fisher-Courant” manner, by
becoming deeply immersed in an important problem in science or engineering as the
basis of the innovative theories and methods they develop.
• Letters of support for the program from a number of UCSC faculty who are interested
in becoming Associate Faculty in the program once it is approved have been received—
from William Dunbar (Assistant Professor of Computer Engineering), Andrew Fisher
(Professor of Earth Sciences), Gary Glatzmaier (Professor of Earth Sciences), Roberto
Manduchi (Associate Professor of Computer Engineering), Richard Montgomery (Professor of Mathematics and Chair of the Mathematics Department), Hamid Sadjadpour
(Assistant Professor of Electrical Engineering), and Jack Vevea (Assistant Professor of
Psychology)—and are included in this appendix.
• A number of prominent national experts in statistics and stochastic modeling at nonUC-system universities have also been asked to read a draft of our proposal and write
in support of our program, including Professors James Berger (Statistical and Applied
Mathematical Sciences Institute (SAMSI) and Duke), Bradley Efron (Stanford), Jay
Kadane (Carnegie-Mellon), Xiao-Li Meng (Harvard), Peter Mueller (Texas), Adrian
Raftery (Washington), and Mike West (Duke); their letters are included here.
For readers of this proposal who may not be well acquainted with the disciplines of
statistics and stochastic modeling, all of these scholars have named Professorships at
their universities or other positions of senior leadership, and all of them are either
now serving as Chairs of their respective Departments or have served as Chairs in the
past; Berger, Kadane, Meng, Mueller, Raftery, and West are national and international
experts in Bayesian statistics; Efron is an internationally-recognized statistician who
work in both the Bayesian and frequentist paradigms; Berger and Efron are members of
the National Academy of Sciences; and Berger and West have additional administrative
experience of a founding nature (Berger is the founding Director of SAMSI, and West
was the founding Chair of the well-known Institute of Statistics and Decision Sciences at
Duke).
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Appendix E: Letters in support of the program from
Department Chairs in the UC system
Chairs of relevant Departments at UC Davis, UC Irvine, UC Los Angeles, UC Riverside, and
UC Santa Barbara have written letters in support of the program; these letters are included
here.
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Appendix F: Summary of graduate programs with statistics content at other campuses of the University of
California
There are several campuses of the University of California that offer graduate degrees in
Statistics. We obtained the following information from their web pages. All departments
offer a set of graduate courses that cover core topics in statistics. These include statistical
inference, probability theory, linear models, generalized linear models, and time series, and
our proposed program does as well. Some departments offer a few classes with emphasis in
Bayesian methods. None of the programs explicitly focuses on giving the student a wide
perspective of statistical modeling that includes applied mathematical models.
• Berkeley (http://stat-www.berkeley.edu/). The Department of Statistics offers
Ph.D. and M.A. degrees. The Ph.D. program is associated with the Designated Emphasis in Computational and Genomic Biology and with the Designated Emphasis in Communication, Computation and Statistics. Degrees in Biostatistics are offered through
the Group in Biostatistics in conjunction with the Department of Public Health and the
Department of Biostatistics and Epidemiology at UC San Francisco. The department
has thirty two faculty, including several joint appointments with various departments,
mostly mathematics. The department offers more than twenty courses at the graduate
level, covering a wide range of topics in statistics. This combination of a traditional
emphasis and biostatistical applications means that there will be little duplication with
our program.
• Davis (http://www-stat.ucdavis.edu/). The Department of Statistics offers a Ph.D.
in statistics, a Ph.D. in statistics with emphasis in biostatistics and an M.S. in statistics.
The department has eighteen faculty and offers about twelve courses at the graduate
level. The program has the broad goal of providing training in statistical theory and
methods and emphasizes the need for developing applications to other areas. The
department has a large number of faculty with a wide range of interests. Obvious
potential synergies with our program exist due to the focus of the program on applied
work, in particular in the areas of environmetrics and time series. Our program will
have a relatively greater emphasis on Bayesian approaches.
• Los Angeles (http://www.stat.ucla.edu/). The Department of Statistics offers Ph.D.
and M.S. degrees in statistics. The department has nineteen faculty as well as a large
number of courtesy appointments from other departments. The program covers a broad
range of areas, with emphasis on applications and interactions with other departments,
including anthropology, computer science, education, management and bioinformatics,
among others. There is a strong focus on highly computational statistical methods. The
emphasis on applications creates obvious potential synergies. Of particular interest are
those in the areas of bioinformatics. Again, our approach will draw more heavily from
the Bayesian perspective, which will help differentiate our program from that of UCLA.
The department offers more than thirty courses at the graduate level, covering a wide
range of topics in the theory, methods and applications of statistics.
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• Riverside (http://www.stat.ucr.edu/). The Department of Statistics offers Ph.D.
and M.S. degrees in statistics. The department has eleven faculty. The main research
areas are experimental design, inference for stochastic processes, multivariate analysis
and statistical consulting. The department offers about fifteen courses in statistics at
the graduate level. The Ph.D. program specifically requires that the topic of the thesis
be related to a substantive problem in an area such as biology, economics, political
science, psychology or business. While the focus on substantive problems is a core common interest that our program shares, the subject areas of emphasis differ somewhat,
as our program tends to emphasize engineering and physical science applications.
• San Diego (http://www.math.ucsd.edu/). The Department of Mathematics offers
only an M.S. degre in Statistics. The Statistics/Biostatistics group of the department
has six faculty. The program is designed to provide recipients with a strong mathematical background and experience in statistical computing with various applications.
• Santa Barbara (http://www.pstat.ucsb.edu/). The Department of Statistics and Applied Probability offers a Ph.D. and Master of Arts program in Statistics and Applied
Probability. The department has twelve faculty. The program offered by the department has emphasis on mathematical statistics, probability and stochastic processes,
applied statistics, mathematical and empirical finance, quantitative methods in the social sciences. This set of foci leads to relatively little duplication with our program.
The department offers about twenty courses in statistics at the graduate level.
In addition to the programs in statistics, the campuses at Berkeley, Davis, and Los Angeles
offer graduate degrees in biostatistics, and the campuses at Davis, Irvine and San Diego offer
degrees in Applied Mathematics. A proposal from UC Irvine for M.S. and Ph.D. degrees in
statistics is currently undergoing review.
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Appendix G: Catalog description of all required and recommended courses
These listings are from the UCSC online catalog (see
reg.ucsc.edu/catalog/html/programs courses/amsCourses.htm
for additional details; all courses below have the AMS prefix).
205. Mathematical Statistics. F
Graduate introduction to topics in probability and mathematical statistics from the frequentist point of view: sufficiency, exponential families, maximum likelihood estimation, optimality theory for estimation, confidence intervals and significance testing, decision theory,
convergence in probability and in law, central limit theorems, and efficiency and asymptotic
normality. (Formerly Engineering 205.) Enrollment restricted to graduate students. Undergraduates are encouraged to take this class with permission of instructor. H. Lee, B. Sansó
206. Bayesian Statistics. W
Introduction to Bayesian statistical methods for inference and prediction; exchangeability;
prior, likelihood, posterior, and predictive distributions; coherence and calibration; conjugate
analysis; Markov Chain Monte Carlo methods for simulation-based computation; hierarchical modeling; Bayesian model diagnostics, model selection, and sensitivity analysis. Students
cannot receive credit for both this course and course 181. (Formerly Engineering 206.) Prerequisite(s): graduate standing or permission of instructor. D. Draper, H. Lee
207. Intermediate Bayesian Statistical Modeling. S
Hierarchical modeling, linear models (regression and analysis of variance) from the Bayesian
point of view, intermediate Markov chain Monte Carlo methods, generalized linear models,
multivariate models, mixture models, hidden Markov models. (Formerly Engineering 207.)
Prerequisite(s): graduate standing or permission of instructor. R. Prado, B. Sansó
210. Mathematical Models. F
Serves a dual purpose: provides an introduction to the ideas underlying the mathematical
modeling of physical phenomena; and in discussing the various phenomena, this course either
reminds or introduces mathematical concepts and techniques. Models described chosen from
diverse topics such as population dynamics, chemical reactions, fluid and solid mechanics,
quantum theory, and probability. Mathematical techniques covered include advanced theory
of ordinary and partial differential equations, eigenvalue problems, and linear stability theory.
(Formerly Engineering 210.) Enrollment restricted to graduate students or permission of
instructor. The Staff
211. Applied Mathematical Methods I. F
Focuses on the analytical and numerical methods for solving differential equations. Topics
include well-posed problems, Fourier transform, separation of variables, Green’s functions,
Huygen’s principle, calculus of variation, numerical discretization, local truncation error,
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global error, error estimation, numerical stability, multigrid method. (Formerly Engineering
211.) Enrollment restricted to graduate students. Undergraduates are encouraged to take
this class with permission of instructor. P. Garaud, H. Wang
212. Applied Mathematical Methods II. W
Covers perturbation methods: asymptotic series, stationary phase and expansion of integrals, matched asymptotic expansions, multiple scales and the WKB method, Padé approximants and improvements of series. (Formerly Engineering 212.) Prerequisite(s): course 211.
J. Cortés, P. Garaud, H. Wang
213. Numerical Solutions of Differential Equations. S
Focuses on numerical solutions of differential equations. Topics include Runge-Kutta methods; error estimation and error control; consistency, stability, and convergence; conjugate
gradient method; multigrid method; CFL condition; and high-resolution methods for conservation laws. (Formerly Engineering 213.) Enrollment restricted to graduate students or
permission of instructor. The Staff
215. Mathematical Biology. W
Application of ordinary and partial differential equations and stochastic processes to problems in cell, organismal, and population biology. Topics include life history theory, sex ratio,
nonlinear diffusion, effects of aggregation on population dynamics, and the population biology of disease. (Formerly Engineering 215.) Enrollment restricted to graduate students or
permission of instructor. M. Mangel
216. Stochastic Differential Equations. W
Introduction to stochastic differential equations and diffusion processes with applications to
biology and economics. Topics include Brownian motion and white noise, gambler’s ruin,
backward and forward equations, and the theory of boundary conditions. (Formerly Engineering 216, Stochastic Population Theory.) Enrollment restricted to graduate students or
consent of instructor. M. Mangel
221. Bayesian Decision Theory. F
Explores conceptual and theoretical bases of statistical decision making under uncertainty.
Focuses on axiomatic foundations of expected utility, elicitation of subjective probabilities
and utilities, and the value of information and modern computational methods for decision
problems. Prerequisite(s): course 206. Enrollment restricted to graduate students. B. Sansó
223. Time Series Analysis. F
Graduate level introductory course on time series data and models in the time and frequency domains: descriptive time series methods; the periodogram; basic theory of stationary processes; linear filters; spectral analysis; time series analysis for repeated measurements;
ARIMA models; introduction to Bayesian spectral analysis; Bayesian learning, forecasting,
and smoothing; introduction to Bayesian Dynamic Linear Models (DLMs); DLM mathematical structure; DLMs for trends and seasonal patterns; and autoregression and time series
regression models. (Formerly Engineering 223.) Prerequisite: course 206. Enrollment re192

stricted to graduate students. R. Prado
231. Nonlinear Control Theory. S
Design and analysis of nonlinear control systems using Lyapunov theory and geometric methods. Properties of solutions of nonlinear systems, Lyapunov stability analysis, effects of perturbations, controllability, observability, feedback linearization, and nonlinear control design
tools for stabilization. Prerequisites: a basic knowledge of mathematical analysis and ordinary differential equations is assumed. Enrollment restricted to graduate students. J. Cortés
241. Bayesian Nonparametric Methods. S
Theory, methods, and applications of Bayesian nonparametric modeling. Prior probability
models for spaces of functions. Dirichlet processes. Pólya trees. Nonparametric mixtures.
Models for regression, survival analysis, categorical data analysis, and spatial statistics. Examples drawn from social, engineering, and life sciences. (Formerly Engineering 241.) Prerequisite(s): course 207. Enrollment restricted to graduate students. A. Kottas
256. Linear Statistical Models. W
Theory, methods, and applications of linear statistical models. Review of simple correlation
and simple linear regression. Multiple and partial correlation and multiple linear regression.
Analysis of variance and covariance. Linear model diagnostics and model selection. Case
studies drawn from natural, social, and medical sciences. Students cannot receive credit
for this course and course 156. Course 206 strongly recommended. Undergraduates are
encouraged to take this class with permission of instructor. (Formerly Engineering 256.)
Enrollment restricted to graduate students. B. Sansó
261. Probability Theory and Markov Chains. S
Introduction to probability theory: probability spaces, expectation as Lebesgue integral, characteristic functions, modes of convergence, conditional probability and expectation, discretestate Markov chains, stationary distributions, limit theorems, ergodic theorem, continuousstate Markov chains, applications to Markov chain Monte Carlo methods. Prerequisite(s):
course 205. Enrollment restricted to graduate students. The Staff
263. Stochastic Processes. F
Probabilistic and statistical analysis of random processes: Markov chains, Markov random
fields, hidden Markov models, point processes, Brownian motion, diffusions, and stochastic differential equations. Simulation of sample paths, probabilistic properties, parameter
estimation, data analysis, applications to a variety of fields. (Formerly Engineering 203.)
Prerequisite(s): graduate standing or course 131 and Mathematics 21. A. Kottas
274. Generalized Linear Models. S
Theory, methods, and applications of generalized linear statistical models; review of linear
models; binomial models for binary responses (including logistical regression and probit models); log-linear models for categorical data analysis; and Poisson models for count data. Case
studies drawn from social, engineering, and life sciences. Students cannot receive credit for
this course and course 174. (Formerly Engineering 274.) Prerequisite(s): course 205 or 256.
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Enrollment restricted to graduate students. The Staff
275A. Informal Learning in Science and Engineering. S
Advanced graduate seminar for science fellows in the Center for Informal Learning and Schools
(CILS). Topics include readings on learning, project design and assessment, the nature of
evidence, and understanding the creative process. Enrollment restricted to graduate students
who are CILS science fellows or have completed Education 212B. M. Mangel
275B. Design and Assessment for Informal Learning in Science and Engineering.
S
Advanced graduate seminar for science fellows in the Center for Informal Learning in Schools
(CILS). Topics include the design, development, and assessment of a project appropriate for
informal learning. Enrollment restricted to graduate students who are CILS science fellows
or have completed course 275A. M. Mangel
280A. Seminar in Mathematical and Computational Biology (2 credits). F, W, S
Weekly seminar on mathematical and computational biology. Participants present research
findings in organized and critical fashion, framed in context of current literature. Students
present own research on a regular basis. Enrollment restricted to graduate students. Enrollment limited to 20. May be repeated for credit. M. Mangel
280B. Seminar in Statistics and Stochastic Modeling (2 credits). F, W, S
Weekly seminar on current topics in statistics and stochastic modeling. Enrollment restricted
to graduate students. May be repeated for credit. The Staff
285. Seminar in Career Skills. F
Seminar on career skills for applied mathematicians and statisticians. Topics include coverage
of professional activities such as the publication process, grant proposals, and the job market.
Prerequisites: Enrollment restricted to graduate students, typically within two years of their
expected Ph.D. completion date. The Staff
290A. Topics in Mathematical and Computational Biology. W, S
Focuses on applications of mathematical and computational methods with particular emphasis on advanced methods applying to organismal biology or resource management. Students
read current literature, prepare critiques, and conduct projects. Enrollment restricted to
graduate students. Enrollment limited to 20. May be repeated for credit. M. Mangel
297. Independent Study or Research. F, W, S
Independent study or research under faculty supervision. Students submit petition to sponsoring agency. Enrollment restricted to graduate students. (Formerly Engineering 297.) The
Staff
297F. Independent Study (2 credits). F, W, S
Independent study or research under faculty supervision. Students submit petition to sponsoring agency. Enrollment restricted to graduate students. The Staff
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299. Thesis Research. F, W, S
Thesis research under faculty supervision. Students submit petition to sponsoring agency.
Enrollment restricted to graduate students. (Formerly Engineering 299.) The Staff

195

Appendix H: Enrollment and admissions data from other
institutions with graduate programs in statistics or in
applied mathematics and statistics
This appendix contains both long-term summary data and more recent (and detailed) data
on student demand. The data were obtained for graduate programs in Statistics (and in
Applied Math and Statistics) from 19 leading universities.
SUNY Stony Brook: (Applied Math and Statistics)
----------------------------------------------This year:
154 Graduate Students
Ph.D.s Matriculated since 1976: 18
M.Sc.s Matriculated since 1972: 37
Sources:
http://naples.cc.sunysb.edu/CEAS/amsweb.nsf/pages/current
https://naples.cc.sunysb.edu/CEAS/amsalumni.nsf/Alumni+Directory
Johns Hopkins: (Applied Math and Statistics)
-------------------------------------------This year: 31 Graduate Students
Source:
http://www.ams.jhu.edu/ams/people/graduate.html
UC Davis: (Statistics)
---------------------This year:
42 Graduate Students
Ph.D.s Matriculated since 1981: 48
M.Sc.s Matriculated since 1981: 87
Source:
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http://www-stat.ucdavis.edu/students/
http://www-stat.ucdavis.edu/alumni.html
UC Los Angeles: (Statistics)
---------------------------This year: 67 Graduate Students
Source:
http://directory.stat.ucla.edu/
UC Berkeley (Statistics)
-----------------------This year:
46 Ph.D. Candidates
8 M.S. Candidates
9 Biostat Candidates
458 Ph.D.s Matriculated since 1945
31 Ph.D.s Matriculated since 2000
Sources:
http://www.stat.berkeley.edu/~brill/Grad/titles.html
http://www.stat.berkeley.edu/students/students.html
http://www.stat.berkeley.edu/students/alumni.html
Duke: (Statistics)
-----------------Year:
Applications:
Offers:
New Matrics:
Full Enroll:
Ph.D.s:

2005
101
11
5
29
?

2004
134
15
10
28
1

2003
103
16
9
28
9

2002
74
25
6
25
1

2001
71
14
3
21
4

2000
57
17
9
27
6

1999
47
19
6
21
6

Source:
http://www.gradschool.duke.edu/about/stats/admitstat.htm
Carnegie Mellon: (Statistics)
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1998
46
10
4
20
3

1997
52
8
4
23
3

1996
40
10
6
21
0

-----------------------------

2002-03:
2003-04:
2004-05:

Applications
202
162
156

Full Enroll New Matrics
46
11
46
13
48
13

Source:
http://www.stat.cmu.edu/
University of Washington: Statistics
-----------------------------------This year:
47 Graduate Students
93 Ph.D.s Matriculated since 1983
37 M.Sc.s Matriculated since 1983
Sources:
http://www.stat.washington.edu/www/people/students/
http://www.stat.washington.edu/www/people/students/alumni/
University of North Carolina (Statistics)
-----------------------------------------

1998-99:
1999-00:
2000-01:
2001-02:
2002-03:

Applicants
90
94
96
98
100

New Enrollments
4
8
7
5
9

Source:
http://www.stat.unc.edu/
Harvard: (Statistics)
--------------------This year:
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Graduated
7
3
3
3
5

22 Ph.D. students, broken down as
Year:
Count:

5
7

4
1

3
3

2
1

1
10

20 AM Students
10 AB/AM Students
Source:
http://www.stat.harvard.edu/People/Students.html
Stanford: (Statistics)
---------------------Receives about 80 applications, accepts 10-12
This year:
45 Ph.D. students, broken down as follows
Year:
Count:

5
6

4
8

3
9

2
9

1
13

9 M.Sc. students
319 Ph.D.s from 1950 - 1999
Recently:

Ph.D.s

1999 1998 1997 1996 1995 1994 1993 1992 1991 1990
6
10
7
7
8
6
7
3
6
9

Sources:
http://www-stat.stanford.edu/brochure/part5.html#admissions
http://www-stat.stanford.edu/people/students/index.html
http://www-stat.stanford.edu/people/alumni/index.html
North Carolina State: (Statistics)
---------------------------------This year:
154 Graduate Students
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2003 2002 2001 2000 1999 1998 1997 1996 1995 1994
16
15
19
23
19
10
15
8
10
7
41
32
32
33
26
26
27
26
21
20

Ph.D.
M.Sc.
Sources:

http://www.stat.ncsu.edu/programs/grad/people/student.html
http://www.stat.ncsu.edu/alumni/
University of Wisconsin, Madison: (Statistics)
---------------------------------------------This year:
112 Graduate Students
264 total Ph.D.s 1963-2004
Recently:

Ph.D.
MS

2004 2003 2002 2001 2000 1999 1998
9
8
4
10
10
7
7
6
7
8

Sources:
http://www.stat.wisc.edu/people/students.html
http://www.stat.wisc.edu/people/phdswork.html
http://www.stat.wisc.edu/people/masters.html
Iowa State: (Statistics)
-----------------------This year:
168 Total Graduate Students
Source:
http://www.stat.iastate.edu/directory/student.html
Purdue: (Statistics)
--------------------
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This year:
92 Total Graduate Students
Degrees Matriculated:

Ph.D.
M.Sc

2005 2004 2003 2002 2001 2000 1999
6
5
6
8
3
2
6
1
23
17
33
12
18
10

Sources:
http://www.stat.purdue.edu/people/graduate_students/
http://www.stat.purdue.edu/about_us/facts.html
Texas A&M: (Statistics)
----------------------This year:
68 Total Graduate Students (about half M.Sc. and half Ph.D.)
Degrees Matriculated:
Average 10 Masters, 10 PhDs per year.
Sources:
http://stat.tamu.edu/stat/hilites.html
http://stat.tamu.edu/psearch.php?Student
University of Florida: (Statistics)
----------------------------------This year:
65 Total Graduate Students
121 Ph.D.s Matriculated (1971-2003)
223 MSs Matriculated (1969-2003)
Recently:

Ph.D.

2003 2002 2001 2000 1999 1998 1997 1996 1995 1994
2
1
8
5
7
4
5
6
4
3
201

MS

10

15

6

11

5

5

9

13

13

11

Sources:
http://www.stat.ufl.edu/personnel/graduatestudents.html
http://www.stat.ufl.edu/personnel/alumni.html
Colorado State: (Statistics)
---------------------------This year:
51 Total Graduate Students
Source:
http://www.stat.colostate.edu/people/graduate_students.html
Minnesota: (Statistics)
----------------------This Year:
52 Ph.D. Students, 10 started in 2004
42 M.S. Students, 18 started in 2004
158 Ph.D.s Matriculated since 1961
230 M.S.s Matriculated since 1962
Recently:

Ph.D.
M.Sc.

2003 2002 2001 2000 1999 1998 1997 1996 1995 1994
7
3
2
6
6
5
2
7
5
4
6
3
6
8
1
5
13
5
13
9

Sources:
http://www.stat.umn.edu/People/Students.html
http://www.stat.umn.edu/People/Alumni.html
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Appendix I: Examples of recent job listings in Statistics
and Stochastic Modeling
We provide here examples of four typical types of jobs available to students graduating with
a degree in statistics and stochastic modeling: academic, research lab, government, and
industry. The examples are taken from the page that the American Statistical Association
maintains with job postings for statisticians (http://www.amstat.org/jobweb/index.cfm).
Should more examples be desired, extensive lists are available at
http://www.ams.ucsc.edu/∼draper/AppendixI-part1.pdf and
http://www.ams.ucsc.edu/∼draper/AppendixI-part2.pdf

An academic job posting
A variety of academic jobs are available to graduating students, particularly in departments
of statistics, biostatistics, or mathematics, but potentially also in a variety of other areas
depending on the focus of the individual student. As with other fields, jobs range from
research universities to purely teaching institutions. Unlike a number of other fields, it is
still common to be able to get a tenure-track position in statistics at a research university
immediately after finishing one’s Ph.D. Post-doctoral positions are also becoming increasingly
common.
As with most fields, some postings are for positions in particular specialties, while others
are quite general and are looking for talent in any area of the field. Below is an example
of a tenure-track posting in the Department of Statistics at Virginia Tech. This particular
position is for an applied statistician for collaboration with one of several primarily healthrelated fields. In this example, we note that several of our faculty (e.g., Mangel and Prado)
are active in research on infectious diseases, and their students would be well-suited to such
a position.
Virginia Tech
Statistics Positions
The College of Science at Virginia Tech ( http://www.cos.vt.edu/), in
cooperation with the Institute for Biomedical and Public Health
Sciences (IBPHS, http://www.ibphs.vt.edu/), the Institute for Critical
Technology and Applied Science (http://www.eng.vt.edu/ictas/), and the
College of Liberal Arts and Human Sciences (http://www.clahs.vt.edu/),
is seeking to strengthen research in infectious diseases, human
developmental sciences, nanoscience, and computational science.
The Department of Statistics anticipates hiring several tenure track
faculty to work with scientists in one or more of these areas on
issues ranging from design to development and application of data
analytic methodologies; further details may be found under "job
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openings" at http://www.stat.vt.edu/. We encourage applications from
all strong candidates who enjoy and are dedicated to the model of
statistician/biostatistician as interdisciplinary researcher. A
Ph.D. in statistics, biostatistics, or a closely related field, is
required. Positions will start as early as Fall 2006.
Senior applicants must have a distinguished record demonstrating
research leadership, significant external funding, and successful
collaboration with researchers from other disciplines. He or she must
be able to direct Ph.D. dissertations as well as mentor and
collaborate with junior faculty. Previous experience in accordance
with one of the targeted research initiatives is helpful, but not
required. There are strong statistical links among some of these
initiatives, and those with multiple interests are especially welcome.
Junior candidates are urged to apply. Junior researchers can expect a
supportive environment in a long-established department that
encourages and provides ample opportunity for exposure to, and
collaboration in, novel, cross-disciplinary methodological
development. Completion of the Ph.D. degree is expected prior to
appointment.
The Department of Statistics currently has 12 full-time faculty with
diverse research interests. Located in scenic southwest Virginia,
Virginia Tech is a land-grant institution and the largest public
university in the state. Review of applications will begin on December
1, 2005. All applications including a cover letter, curriculum vitae
and a statement of research goals and teaching goals should be
submitted to http://jobs.vt.edu/. Three letters of recommendation
should be submitted to:
Dr. J. P. Morgan
Search Chair
Department of Statistics
Virginia Tech
Blacksburg, VA 24061-0439
Virginia Tech is committed to recruiting, selecting, promoting, and
retaining women, persons of color, and persons with disabilities. The
University is a recipient of an NSF Advance grant which opens up a
wide range of networking and development opportunities to women in
science and engineering (http://www.advance.vt.edu).
We strongly value diversity in the university and seek to assure
equality in education and employment. Individuals with disabilities
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desiring accommodation in the application process should notify
Melissa Simpkins, College of Science (msimpkin@vt.edu; 540-231-4033,
or call TTY: 1-800-828-1120).

A research lab job posting
Nearly all of the large government-funded research laboratories have statistics groups which
provide analytical support for other groups in the lab. An example of a recent posting is
the Lawrence Livermore National Laboratory (LLNL) posting shown below. The fact that
Dr. Milovan Krnjajić, a recent statistics Ph.D. graduate in Computer Science who fulfilled
all of the requirements of our proposed program, was hired in the summer of 2005 for one
of these staff positions at LLNL demonstrates that our graduates are well-qualified for such
positions.
Lawrence Livermore National Laboratory
Staff and Post-Doctoral Research Positions in Statistics
Applications are being accepted for both Staff and Post-Doctoral R&D
positions in the Applied Statistics and Economics Group. Efforts will
focus upon the development and application of statistical and decision
analysis methodologies in support of government agencies and
laboratory programs. Application areas include: risk assessment and
performance analysis of advanced technologies; environmental impact
and remediation; energy systems modeling; homeland security and
defense; weapons proliferation; intelligence applications and
collaborative research with the private sector. The project work is
collaborative in nature, and will involve teaming with other
scientists, engineers, computer scientists, and external customers. A
Ph.D. or an equivalent level of experience in statistics or a related
field is required. U.S Citizenship is required.
Also required are excellent analytic skills, outstanding research
potential, broad knowledge in statistical methods, excellent
communication skills, the ability to work effectively as a member of a
multi-disciplinary team and a strong commitment to LLNL’s core
missions of defense, proliferation prevention, homeland security and
energy and environmental research. The candidates are expected to
have keen interest in solving a wide range of applied problems, and to
be effective team members on interdisciplinary applied projects.
Preference will be given to those with research interest and
experience in one or more of the following areas: Bayesian methods,
detection and classification, statistical learning and spatial
analysis. Knowledge/background in remote sensing or operations
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research will be considered a plus. Strong algorithm development and
programming skills are required. The starting date can be any time,
although an earlier date is preferable.
To apply, send a CV directly to Dr. William Hanley at hanley3@llnl.gov.
Lawrence Livermore National Laboratory is managed by the University of
California for the DOE/NNSA and is located in Livermore, California,
about 48 miles east of San Francisco.

A government job posting
The United States government hires statisticians in many of its departments and agencies.
Jobs are available at the Ph.D., M.S., and B.S. levels. Below is an example of a recent posting from the Environmental Protection Agency, where they are looking for both population
modelers and spatial statisticians. Our program will produce well-qualified graduates for
such positions, as we are blending traditional statistical modeling with stochastic modeling
(including population modeling). Furthermore, several of our faculty (e.g., Lee and Sansó)
have research emphases in spatial statistics and environmetrics.
U. S. Environmental Protection Agency
National Exposure Research Laboratory (NERL)
Two Research Positions: Population Modeler and Spatial Statistician
EPA is seeking to fill up to two research positions in the fields of
population modeling and spatial statistics in the Ecological Exposure
Research Division in Cincinnati, OH http://www.epa.gov/eerd. The
population modeler will develop novel methods that incorporate
population genetic and GIS data into spatially explicit models of
population vulnerability. This individual will directly contribute to
ongoing projects in aquatic ecosystem assessment, aquatic invasive
species assessment, and biotechnology risk assessment, in addition to
exploring new research opportunities. Experience with population
modeling techniques and understanding of population genetics theory is
essential. The statistician will analyze spatial relationships
between environmental stressors, including land use patterns, and
biological or water quality indicators or endpoints. This individual
will be involved in studies with data at varying spatial scales,
including, but not limited to, those describing stream networks and
those generated using remote sensing techniques. This individual will
also serve as a statistical consultant for other projects in EERD, and
broad experience with a variety of statistical approaches is required.
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Candidates with excellent credentials in both population modeling and
spatial statistics are encouraged to apply for both positions.
These are permanent, full-time positions requiring U.S. citizenship.
A bachelors degree or higher is required.
Desirable applicants will have a doctoral degree (e.g., PhD) in the
areas of population biology, statistics, population genetics,
landscape ecology or related biological sciences disciplines.
Salary ranges from $62,918 to $97,264 and is commensurate with
qualifications. The selected candidate will be eligible for a full
benefits package.
Complete announcements for both positions can be found at
www.epa.gov/ezhire/ under Any Qualified Applicant, announcement
numbers RTP-DE-2005-0135 and RTP-DE-2005-0136.
The announcement is open through August 19, 2005.
Application materials must be submitted online by midnight the closing
date.
For more information:
Contact Karen Blocksom (blocksom.karen@epa.gov) on the spatial
statistician position.
Mark Bagley (bagley.mark@epa.gov) on the population modeler position.
The U.S. EPA is an Equal Opportunity Employer.

An industry job posting
A wide range of companies hire statisticians, including those in technology, industrial production, finance, pharmaceuticals, and statistical consulting. M.S. level jobs tend to be primarily
in routine data analysis, while Ph.D. jobs include more complex data analyses, methodological development, and possible managerial responsibility. An example of a posting is that of
Quintiles, a medical consulting company, given below. Companies hire statisticians to work
on the applications of that company, or that company’s clients (in the case of a consulting
company). Our emphasis on applications of statistics and stochastic modeling to substantive
real-world problems provides the essential training in statistical methods and perspective for
such jobs.
Quintiles
Biostatisticians
Quintiles, Inc. is the world’s leading provider of product development
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services to the pharmaceutical, biotechnology, and medical device
industries. We currently have opportunities for Biostatisticians at
our facility in Kansas City, Missouri.
Responsibilities include:
- design and analysis of Phase I-IV clinical trials
- statistical programming and report writing
- representation of Biostatistics on cross-functional project teams
- interaction and coordination with statisticians at other Quintiles
and client sites
- interaction with external consultants and regulatory agencies
The ideal candidate will have:
- MS or Ph.D. in Statistics or Biostatistics
- working knowledge of linear models, categorical data analysis,
survival and nonparametric analysis
- strong oral and written communication skills
- experience using SAS and other statistical software packages
- ability to work independently and contribute to a team environment
- commitment to maintain and further develop technical skills
Entry level and senior level positions are available. We welcome new
graduates with strong academic training and a genuine interest in
applications. We also welcome senior level professionals with industry
or other health-related experience.
Attracting and retaining top talent is a high priority at
Quintiles. Quintiles offers a stimulating and professional atmosphere,
competitive salaries and an excellent benefits package.
For more information about Quintiles, please visit our website at
www.quintiles.com.
Qualified candidates should send a cover letter and resume to (email
applications encouraged):
John T. Shelton, Ph.D.
Director, Biostatistics
Quintiles, Inc.
P.O. Box 9708
Kansas City, MO 64134-0708
FAX: 816-767-7347
Email: john.shelton@quintiles.com
An Equal Opportunity Employer M/F/D/V
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Appendix J: Abbreviated CVs of Principal Faculty
Jorge Cortés
Education
• 1997–2001: Ph.D. in Engineering Mathematics, Department of Mathematics, Universidad
Carlos III de Madrid, Spain
• 1992–1997: B.S. and M.S. in Mathematics, Department of Mathematics, University of Zaragoza, Spain
Employment
• October 2004–present: Assistant Professor, Department of Applied Mathematics and Statistics, University of California at Santa Cruz (UCSC).
• August 2002–August 2004: Postdoctoral Research Associate, Coordinated Science Laboratory,
University of Illinois at Urbana-Champaign (UIUC)
• November 2001–June 2002: Postdoctoral Research Associate, Department of Applied Mathematics, University of Twente, The Netherlands
Research interests
• Systems and control, distributed coordination algorithms, cooperative control, geometric mechanics, robotics, geometric control theory.
Selected awards and honors
• 1st position in Mathematics, Ramón y Cajal Program, Spanish Ministry of Science and Technology, Madrid, Spain, Jul 2003
• Best Doctoral Dissertation Award, Engineering Mathematics Curriculum, Academic Year
2001-2002, Universidad Carlos III de Madrid, Spain, Jan 2003
Five representative publications
• Cortés J (2002) Geometric, control and numerical aspects of nonholonomic systems, volume
1793 of Lecture Notes in Mathematics. Springer-Verlag, Berlin.
• Cortés J, Martı́nez S, Karatas T, Bullo F (2004). Coverage control for mobile sensing networks.
IEEE Transactions on Robotics and Automation, 20 (2), 243–255.
• Cortés J, Martı́nez S, Ostrowski JP, McIsaac KA (2001). Optimal gaits for dynamic robotic
locomotion. International Journal of Robotics Research, 20 (9), 707–728.
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• Cortés J, Martı́nez S, Ostrowski JP, Zhang H (2002). Simple mechanical control systems with
constraints and symmetry. SIAM Journal on Control and Optimization, 41 (3),851–874.
• Cortés J, Martı́nez S (2001). Non-holonomic integrators. Nonlinearity, 14 (5), 1365–1392.
Selected grants and contracts
• Senior Personnel in NSF Sensors Award IIS-0330008, “Cooperative Robotics and Geometric
Optimization for Mobile Sensors”, PI Francesco Bullo, $300,000.
• NSF CAREER award ECS-0546871, “Information-driven distributed coordination of mobile
sensor networks in dynamic scenarios,” $400k, 2006–2011.
Graduate supervisory experience
• Member of PhD. Thesis Committee, “Generalised connections and applications in control
theory”, Bavo Langerock (advisor Frans Cantrijn), Ghent University, Belgium, 2003
Service to the profession
• Reviewer, SIAM Journal on Control and Optimization; IEEE Transactions on Automatic
Control; IEEE Transactions on Robotics and Automation; Journal of Nonlinear Science; Discrete and Continuous Dynamical Systems; European Journal of Control; ASME Journal of
Dynamic Systems, Measurement, and Control; Journal of Geometry and Physics; Reports on
Mathematical Physics: Methods and Applications of Analysis; Journal of Physics A: Mathematical and General; Physics Letters A
• Reviewer, Springer-Verlag
• Reviewer, U.S. Civilian Research and Development Foundation (CRDF), Cooperative Grants
Program
• Organizer of the following special sessions:
1. “Control Theory” (together with M. de León) in the XVIII International Workshop on
Differential Geometric Methods in Theoretical Mechanics, Jaca, Spain, August 25-29,
2003
2. “Nonsmooth methods in multi-agent systems” (together with H. Tanner and F. Bullo)
in the IEEE International Conference on Robotics and Automation, New Orleans, LA,
USA, April 26-May 1, 2004
3. “Control technologies in wireless sensor networks” (together with F. Bullo) in the IEEE
International Conference on Decision and Control, Paradise Island, Bahamas, December
14-17, 2004
• Member Royal Spanish Mathematical Society, 2000-present; Member IEEE (Control Systems
Society and Robotics and Automation Society), 2002-present; Member SIAM (Activity Group
on Control and Systems Theory), 2003-present; Member Spanish Society of Applied Mathematics, 2004-present
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David Draper
Education
• 1975–1981: M.A., statistics; Ph.D., statistics; University of California, Berkeley
• 1970–1974: B.S., mathematics; University of North Carolina, Chapel Hill
Employment
• 2001–present: Professor and founding Chair, Department of Applied Mathematics and Statistics, Baskin School of Engineering, University of California, Santa Cruz
• 1995–1997: Visiting Professor, Statistics Group, University of Neuchâtel (part-time teaching
in an M.S. degree program)
• 1993–2000: Lecturer (1993–1995), Reader (1995–1999), and Professor (1999–2000), Statistics
Group, Department of Mathematical Sciences, University of Bath, UK. Head of Statistics
Group (1999–2000). Visiting Professor, Statistics Group (2003–2006)
• 1990–1993: Visiting Lecturer, Division of Statistics, Department of Sociology, University of
California, Los Angeles (April–June 1990). Visiting Professor, Division of Statistics, Department of Mathematics (1991–1993). Associate Director, Statistical Consulting Center
(1992–1993)
• March–June 1986: Visiting Lecturer, Department of Statistics, University of Washington,
Seattle
• 1984–1992: Associate Statistician (1984–1988) and Statistician (1989–1990), Statistical Research and Consulting Group, Department of Economics and Statistics, The RAND Corporation, Santa Monica, California. Consultant, Statistics Group (1990–1991). Faculty, RAND
Graduate School of Policy Studies (1985–1992)
• 1981–1984: Research Associate (Assistant Professor) and Statistical Consulting Service Program Director, Department of Statistics, University of Chicago, Chicago, Illinois
Research interests
• Bayesian statistics, hierarchical modeling, nonparametric methods, model specification and
model uncertainty, risk assessment, quality assessment, applications in the medical and social
sciences, environmetrics, and health policy
Selected awards and honors
• Bachelor of Science degree in mathematics awarded with highest honors, University of North
Carolina, Chapel Hill, 1974
• Recipient, Llewellyn John and Harriet Manchester Quantrell Award for Excellence in Undergraduate Teaching, University of Chicago, 1984
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• Fellow, Royal Statistical Society, 1990
• 1993, 1994, and 2003: presented three discussion papers before the Royal Statistical Society
• Excellence in Continuing Education award, American Statistical Association (1998); presented
for the research short course Bayesian Hierarchical Modeling, given at the American Statistical
Association annual meeting, Anaheim CA, 1997
• President-Elect, President, and Past-President of the International Society for Bayesian Analysis (ISBA), 2001–2003
• Chosen as the presenter of the keynote 3–day research short course given at the 27th Annual
Summer Institute of Applied Statistics, 19–21 Jun 2002, Brigham Young University, Provo
UT. (Only one person per year receives this research honor.)
• Excellence in Continuing Education award, American Statistical Association (2004); presented
for the research short course Intermediate/Advanced Bayesian Hierarchical Modeling, given
at the American Statistical Association annual meeting, San Francisco CA, 2003.
Five representative publications
• Browne WJ, Draper D (2006). A comparison of Bayesian and likelihood-based methods for
fitting multilevel models (with discussion). Bayesian Analysis, forthcoming.
• Draper D (1995). Assessment and propagation of model uncertainty (with discussion). Journal of the Royal Statistical Society, Series B, 57, 45–97.
• Draper D (2006). Bayesian multilevel analysis and MCMC. Chapter 3 in Handbook of Quantitative Multilevel Analysis (de Leeuw J, editor), Boston: Kluwer (59 pages), forthcoming.
• Draper D, Gittoes M (2004). Statistical analysis of performance indicators in UK higher
education (with discussion). Journal of the Royal Statistical Society, Series A, 167, 449–474
(discussion 497–499).
• Fouskakis D, Draper D (2002). Stochastic optimization: a review. International Statistical
Review, 70, 315–349.
Selected grants and contracts
• $184,900 from the UK Engineering and Physical Sciences Research Council (EPSRC), the
European Commission, the UK Royal Society, the University of Bath, the National Science
Foundation, and a variety of organizing committees for international research conferences for
Ph.D. students (6), conference travel grants (14), and 1-year student training and research
placements (3), from 1993 to the present.
• $41,416 from the EPSRC, the US National Science Foundation, and the University of Bath,
to run an International Workshop on Model Uncertainty and Model Robustness in Bath, June
30–July 2, 1995 (co-PIs G Parmigiani and M West, Duke University).

212

• $558,327 over 3 years from the European Commission (for a postdoctoral Research Officer,
equipment, and travel), to perform model uncertainty and sensitivity analysis calculations
in risk assessment studies of groundwater contamination from nuclear waste repositories,
Jan 1996–Dec 1998 (co-PIs P Prado, CIEMAT, Spain; A Saltelli, European Commission
Environmental Institute, Italy; and A Pereira, University of Stockholm, Sweden).
• $547,420 over 1 year from Eurostat (for a postdoctoral Research Officer, equipment, and
travel), to advise the European Community on best-practice methodology in the design and
analysis of complex sample surveys, Jan–Dec 1998 (co-PIs T Jones, UK Office for National
Statistics; L Nordberg, Statistics Sweden; and C Skinner and R Chambers, University of
Southampton, UK).
• $88,367 from (among other funders) the US National Science Foundation, the University of
California (Santa Cruz), NASA Ames Research Laboratories, and CTB/McGraw-Hill to run
an International Workshop on Bayesian Data Analysis in Santa Cruz, 8–10 Aug 2003.
• $162,317 over 4 years from the University of California Institute on Global Conflict and Cooperation, to provide fellowship money for P Towbin’s Ph.D. study, July 2004–June 2008.
Graduate supervisory experience
• Health and social support in the elderly. K Raube, RAND Graduate School of Policy Studies
(Ph.D., 1991).
• Topics in hierarchical modeling. W Browne, Department of Mathematical Sciences, University
of Bath (M.Sc., 1995, with distinction); recipient, James Duthie Prize for best M.Sc. Dissertation, University of Bath, 1995.
• Variable selection via hierarchical modeling and utility, D Fouskakis, Department of Mathematical Sciences, University of Bath (M.Sc., 1996, thesis with distinction).
• Fixing the broken bootstrap: Bayesian inference with skewed and long-tailed data. C McKail,
Department of Mathematical Sciences, University of Bath (M.Sc., 1997).
• Markov chain Monte Carlo methods for inference on family trees. R Cheal, Department of
Mathematical Sciences, University of Bath (Ph.D., 1997).
• Cardiac mortality and dietary risk factors: Survival analysis with time-varying covariates. D
Kounali, Department of Mathematical Sciences, University of Bath (M.Sc., 1998).
• Applying MCMC methods to multi-level models. W Browne, Department of Mathematical
Sciences, University of Bath (Ph.D., 1999). Dr. Browne’s dissertation was nominated for the
1998 Savage Award for best Bayesian Ph.D. dissertation in the world.
• Stochastic optimization for cost-effective quality assessment in health. D Fouskakis, Department of Mathematical Sciences, University of Bath (Ph.D., 2000). Dr. Fouskakis was shortlisted for the 1999 Ede and Ravenscroft Research Prize at the University of Bath, and his
dissertation was nominated for the 2001 Savage Award and the 2003 Lefkopouleion Award for
the best statistics Ph.D. dissertation in Greece.
• Statistical analysis of performance indicators in UK higher education. M Gittoes, Department
of Mathematical Sciences, University of Bath (Ph.D., 2001).
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• Functional data analysis: modeling of groundwater contamination. B Mendes, Department of
Mathematical Sciences, University of Bath (M.Phil., 2002).
• Uncertainties in modeling groundwater contamination. B Mendes, Department of Physics,
University of Stockholm (Ph.D., 2003; co-advisor with A Pereira).
• Mirror-jump MCMC for accelerated Bayesian computations. S Liu, Department of Computer
Science, University of California, Santa Cruz (M.S., 2003).
• Bayesian model choice. M Krnjajić, Department of Applied Mathematics and Statistics,
University of California, Santa Cruz (Ph.D. anticipated, 2005).
• Bayesian estimation of cytonuclear disequilibria under models of immigration and epistatic
mating. R Young, Department of Ecology and Evolutionary Biology, University of California,
Santa Cruz (Ph.D. anticipated, 2006; co-advisor with R Vrijenhoek).
• Public policy and the nuclear threat. P Towbin, Department of Applied Mathematics and
Statistics, University of California, Santa Cruz (Ph.D. anticipated, 2008).
Service to the profession
• Associate Editor (Theory and Methods), Journal of the American Statistical Association,
1988–1991.
• Associate Editor (Applications and Case Studies), Journal of the American Statistical Association, 1988–1994.
• Member, Editorial Board, ASA-SIAM Series on Statistics and Applied Probability, 1993–1995.
• Member, Royal Statistical Society Research Section Committee (responsible for editorial decisions on Read Papers), 1995–1998.
• Associate Editor, Journal of the Royal Statistical Society, Series B, 1995–1997.
• Associate Editor, Health Services and Outcomes Research Methodology, February 1996 to the
present.
• Member, Panel on Statistical Issues and Opportunities for Research in the Combination of
Information, convened by the Committee on Applied and Theoretical Statistics, U.S. National
Research Council, 1990–1992.
• International conferences organized:
– Co-organizer of International Workshop on Model Uncertainty and Model Robustness,
Bath (UK), June-July 1995.
– Organizer of half-day Royal Statistical Society Research Section meeting on Design and
Analysis of Complex Sample Surveys, London, May 1997.
– Co-organizer of International Workshop on Stochastic Model-Building and Variable Selection, Duke University, October 1997.
– Co-organizer of Bayesian Nonparametrics International Workshop, University of
Michigan, July 2001.

214

– Co-organizer of International Workshop on Bayesian Data Analysis, University of California, Santa Cruz, Aug 2003.
– Member, Advisory Committee, International Conference on Bayesian Methods and Applications, Banares Hindu University, Varanasi, India, Jan 2005.

Pascale Garaud
Education
• 1997–2000: Ph.D. in Astrophysics, Institute of Astronomy and Department of Applied Mathematics and Theoretical Physics, University of Cambridge, Cambridge, UK
• 1997: Certificate of Advanced Studies in Mathematics (Part III of the Mathematical Tripos),
University of Cambridge, Cambridge, UK
• 1993–1996: Maîtrise de Physique, Université Louis Pasteur, Strasbourg, France
Employment
• July 2004–present: Assistant Professor, Department of Applied Mathematics and Statistics,
University of California at Santa Cruz (UCSC).
• October 2003 - June 2004: PPARC Research Fellowship, held at the Institute of Astronomy,
University of Cambridge, UK
• September 2000-2003: New Hall Stipendiary Research Fellowship, University of Cambridge,
held in DAMTP and at the Institute of Astronomy, University of Cambridge, UK.
• February 2001 - April 2003 (concurrently): Research Assistant, then Research Associate in
the group of Astrophysical Fluid Dynamics and Nonlinear Patterns, DAMTP, University of
Cambridge, UK.
Research interests
• Astrophysical fluid dynamics, magnetohydrodynamics, turbulence modeling, stellar structure,
planet formation
Selected awards and honors
• Various Studentships and Scholarships while studying at Cambridge:
– Cambridge Isaac Newton Studentship in Astrophysics
– Trinity College Senior Scholarship
– PPARC Studentship
– Trinity College Knox Scholarship
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Five representative publications
• Garaud P (2001) Latitudinal shear instability in the solar tachocline. MNRAS, 324, 68–76.
• Garaud P (2002) Dynamics of the solar tachocline - I. An incompressible study. MNRAS,
329, 1–17.
• Garaud P (2002) On rotationally driven meridional flows in stars. MNRAS, 335, 707–711.
• Garaud P, Lin DNC (2004) On the evolution and stability of a protoplanetary disk dust layer.
Astrophys. Journal, 608, 1050–1075.
• Garaud P, Ogilvie GI (2004) A model for nonlinear dynamics of turbulent shear flows. J.
Fluid Mech., to appear.
Selected grants and contracts
• Pending: (1) NASA; $190,606; 2005–2007; (2) NSF; $1,100,000; 2005–2008; and (3) NASA;
$305,032; 2005–2007.
Service to the profession
• Journals I refereed for: Astronomy and Astrophysics, The Astrophysical Journal.
• Conferences I helped organized: Isaac Newton Program on Magnetohydrodynamics of Stellar
Interiors, held at the University of Cambridge, September 6th – December 17th 2004.

Athanasios Kottas
Education
• 1997–2000: Ph.D. in Statistics, Department of Statistics, University of Connecticut.
• 1989–1996: B.Sc. and M.Sc. in Mathematics, Department of Mathematics, University of Ioannina, Greece.
Employment
• July 2002–present: Assistant Professor, Department of Applied Mathematics and Statistics,
University of California at Santa Cruz (UCSC).
• September 2000–August 2002: Visiting Assistant Professor, Institute of Statistics and Decision
Sciences, Duke University.
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Research interests
• Bayesian modeling and inference, survival analysis, quantile regression modeling, categorical
data analysis, spatial statistics, Bayesian nonparametrics.
Five representative publications
• Gelfand AE, Kottas A (2003). Bayesian semiparametric regression for median residual life.
Scandinavian Journal of Statistics, 30, 651–665.
• Kottas A, Branco MD, Gelfand AE (2002). A nonparametric Bayesian modeling approach
for cytogenetic dosimetry. Biometrics, 58, 593–600.
• Gelfand AE, Kottas A (2002). A computational approach for full nonparametric Bayesian
inference under Dirichlet process mixture models. Journal of Computational and Graphical
Statistics, 11, 289–305.
• Kottas A, Gelfand AE (2001). Bayesian semiparametric median regression modeling. Journal
of the American Statistical Association, 96, 1458–1468.
• Gelfand AE, Kottas A (2001). Nonparametric Bayesian modeling for stochastic order. Annals
of the Institute of Statistical Mathematics, 53, 865–876.
Graduate supervisory experience
• Co-advisor of Milovan Krnjajic, Ph.D. candidate in Computer Science, UCSC.
• Member of the Ph.D. committee of Maria De Iorio (Ph.D. in Statistics, 2001, Duke University)
and of the M.Sc. committee of Liang Yin (M.Sc. in Electrical and Computer Engineering, 2002,
Duke University).
Service to the profession
• Referee for NSF and statistics journals including Biometrics, Biostatistics, Canadian Journal
of Statistics and Journal of the American Statistical Association.
• Member of the Organizing Committee of the International Workshop on Bayesian Data Analysis,
7–10 August 2003, UCSC.

Herbert K. H. Lee
Education
• 1994–1998: Ph.D. Statistics, Carnegie Mellon University
• 1993–1994: M.S. Statistics, Carnegie Mellon University
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• 1989–1993: B.S. Mathematics, Yale University
Employment
• July 2002–present: Assistant Professor, Department of Applied Mathematics and Statistics,
University of California, Santa Cruz
• July 1999–June 2002: Visiting Assistant Professor, Institute of Statistics and Decision Sciences, Duke University
Research interests
• Bayesian statistics, spatial inverse problems, statistical computing, neural networks, machine
learning, nonparametric regression and classification
Selected awards and honors
• Best contributed paper: Statistical Computing, Joint Statistical Meetings, 2000
• Student of the Year, Carnegie Mellon University, Department of Statistics, 1999
Five representative publications
• Lee HKH (2004). Bayesian Nonparametrics Via Neural Networks. SIAM (ASA-SIAM Series
on Statistics and Applied Probability).
• Lee HKH, Clyde MA (2004). “Lossless Online Bayesian Bagging.” Journal of Machine Learning Research, 5, 143–151.
• Higdon D, Lee H, Holloman C (2003). “Markov chain Monte Carlo-based approaches for
inference in computationally intensive inverse problems.” In Bayesian Statistics 7, edited by
Bernardo, Bayarri, Berger, Dawid, Heckerman, Smith, and West. Oxford University Press,
181–197.
• Lee HKH, Higdon D, Bi Z, Ferreira MAR, West M (2002). “Markov Random Field Models for
High-Dimensional Parameters in Simulations of Fluid Flow in Porous Media.” Technometrics,
44, 230–241.
• Higdon D, Lee H, Bi Z (2002). “A Bayesian Approach to Characterizing Uncertainty in
Inverse Problems Using Coarse and Fine Scale Information.” IEEE Transactions on Signal
Processing, 50, 389–399.
Selected grants and contracts
• Bayesian Methods for Spatio-Temporal, Inverse, and Multi-Resolution Problems, National
Science Foundation, $104,999, 2002–2005

218

• Bayesian Methodology for Characterizing Uncertainty in Problems Involving Simulation Code
(co-PI with Bruno Sanso), Los Alamos National Laboratory $45,000, 2003–2004
• Speeding Parameter Space Exploration, USRA/NASA, $37,846, 2003
Graduate supervisory experience
• Christopher Holloman, Duke University, Ph.D. in statistics, 2002, currently employed at Battelle Memorial Institute (co-advised by Dave Higdon)
• Current Ph.D. advisor for Robert Gramacy and Vidya Kumar
Service to the profession
• Associate Editor for the Journal of the American Statistical Association, Applications and
Case Studies section (2003–present)
• Publications Officer, American Statistical Association, Section on Bayesian Statistical Science,
2004-2005
• Board of Directors, Classification Society of North America (2002–2004)
• New Researchers Committee, Institute of Mathematical Statistics, 2003–2006
• Nominating Committee, International Society for Bayesian Analysis, 2003
• Co-organizer of the International Workshop on Bayesian Data Analysis, UCSC, August 7–10,
2003

Marc Mangel
Education
• 1974–1978: Ph.D., Applied Mathematics and Statistics, University of British Columbia
• 1971–1972: M.S., Physiology and Biophysics, University of Illinois
• 1968–1971: B.S., Physics, University of Illinois
Employment
• 1996–present: Professor, Department of Environmental Studies (1996–2002) and Department
of Applied Mathematics and Statistics (2002–present), University of California, Santa Cruz;
Fellow of Stevenson College, 1996–present; Associate Chair and Head of Applied Mathematics
Group, Department of Applied Mathematics and Statistics (2002–present); Director, Center for
Stock Assessment Research (2002–present); Associate Vice Chancellor, Planning and Programs
(1997–1999)
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• 1980–1996: Assistant, Associate, and Full Professor, Department of Mathematics, University
of California, Davis; Director, Center for Population Biology (1989–1993); Chair, Department
of Mathematics (1984–1989)
• 1977–1980: Scientific Analyst, Center for Naval Analyses, University of Rochester
Research interests
• Mathematical biology, stochastic optimization, dynamical systems, Bayesian statistics, applications in evolutionary ecology, fishery management, population biology of disease, and
molecular motors
Selected awards and honors
• Koopman Paper Prize, Operations Research Society of America, 1981
• JASA-Applications Invited Paper, American Statistical Association, 1983
• Fellow, John Simon Guggenheim Memorial Foundation, 1987
• Fellow, California Academy of Sciences, 2000
• Fellow, American Association for the Advancement of Science, 2002
• Recipient, Excellence in Teaching Award (campuswide), University of California, Santa Cruz,
2003
Five representative publications
• Hilborn R, Mangel M (1997). The Ecological Detective: Confronting Models with Data.
Princeton NJ: Princeton University Press.
• Mangel M (2000). Trade-offs between fish habitat and fishing mortality and the role of
reserves. Bulletin of Marine Science, 66, 663–674.
• Mangel M (2001). Complex adaptive systems, aging and longevity. Journal of Theoretical
Biology, 213, 559–571.
• Mangel M, Clark CW (1988). Dynamic Modeling in Behavioral Ecology. Princeton NJ:
Princeton University Press.
• Mangel M, Roitberg BD (1995). Behavioral ecology, epidemiology and population genetics:
the undiscovered country. Lecture Notes in Biomathematics, 100, 238–251.
Selected grants and contracts
• 1997–2000: $180,000; National Marine Fisheries Service
• 1997–1999: $150,000; US Department of Agriculture

220

• 1998–2001: $220,000; National Science Foundation
• 1998–2000: $140,000; National Marine Fisheries Service
• 1999–2002: $250,000; National Science Foundation
• 2000–2003: $145,000; US-Israel Basic Science Foundation
• 2001–2003: $140,000; National Marine Fisheries Service
• 2001–2005: $709,000; National Marine Fisheries Service
• 2002–2003: $55,000; National Marine Fisheries Service
• 2002–2005: $189,000; California Sea Grant
• 2003–2006: $270,000; Defense Advanced Research Projects Agency/National Science Foundation
• 2004: $75,000; California Department of Fish and Game
• 2004–2005: $100,000; National Marine Fisheries Service
• 2006–2009: $1,000,000; CalFed Bay-Delta Program
• 2006-2008: $750,000; Lenfest Foundation, Pew Charitable Trusts
Graduate supervisory experience
• 1982: L Karp (Ph.D.), University of California, Davis
• 1983: S Stefanou (Ph.D.), University of California, Davis
• 1987: C Peters (Ph.D.), University of California, Davis
• 1989: J Goulart (Ph.D.), University of California, Davis
• 1989: K Little (MSc), University of California, Davis
• 1990: J Brodziak (Ph.D.), University of California, Davis
• 1990: B Phillips (MSc), University of California, Davis
• 1992: A Bouskila (Ph.D.), University of California, Davis
• 1995: M Maxwell (Ph.D.), University of California, Davis
• 1995: G Heimpel (Ph.D.), University of California, Davis
• 1995: S Gardner (Ph.D.), University of California, Davis
• 1995: B Luttbeg (Ph.D.), University of California, Davis
• 2002: A Shelton (Ph.D.), University of California, Santa Cruz
• 2002: C Wilcox (Ph.D.), University of California, Santa Cruz

221

Service to the profession
• Member, SIAM–AMS Committee on Mathematics in the Life Sciences, 1988–1993; Chair, 1990–
1993
• Co-editor, Behavioral Ecology, 1994–1999
• Member, Science Advisory Board, National Center for Ecological Analysis and Synthesis, 1998–
2001

Raquel Prado
Education
• Universidad Simón Bolı́var, B.S. in Applied Mathematics and Statistics, 1993.
• ISDS, Duke University, M.S. in Statistics, 1996.
• ISDS, Duke University, Ph.D. in Statistics, 1998.
Employment
• Assistant Professor, Department of Applied Mathematics and Statistics, University of California, Santa Cruz. July 2001-present.
• Assistant Professor, Departamento de Cómputo Cientı́fico y Estadı́stica, Universidad Simón
Bolı́var, Caracas, Venezuela. July 1998 - July 2001.
Research interests
• Bayesian non-stationary time series. Multivariate time series. Signal processing. Statistical
genetics. Bayesian Hierarchical Models for Detecting Positive Selection in DNA Sequences.
Selected awards and honors
• Savage Award thesis finalist for Ph.D. thesis in Bayesian Statistics, 2000.
• Outstanding Statistical Application Award of the American Statistical Association, 1999.
Five representative publications
• Prado R, Huerta G (2002). Time-varying autoregressions with model order uncertainty. Journal of Time Series Analysis, 23, 599–618.
• Prado R, West M, Krystal A (2001). Multi-channel EEG analyses via dynamic regression
models with time-varying lag/lead structure. Journal of the Royal Statistical Society, Series
C (Applied Statistics), 50, 95-109.
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• Krystal AD, Prado R, West M (1999). New methods of time series analysis of non-stationary
EEG data: eigenstructure decompositions of time-varying autoregressions. Clinical Neurophysiology, 110, 2197–2206.
• West M, Prado R, Krystal AD (1999). Evaluation and comparison of EEG traces: latent
structure in non-stationary time series. Journal of the American Statistical Association, 94,
1083–1095.
• Aguilar O, Huerta G, Prado R, West M (1999). Bayesian inference on latent structure in
time series (with discussion). In Bayesian Statistics VI, Berger JO et al., editors, Oxford
University Press, 3–26.
Selected grants and contracts
• Bayesian Models for Detecting Selection in Malaria Genes. PI: Raquel Prado. Funding
Agency: NIH-NIGMS. Total Award Amount: $516,160. Total Award Period: April, 1, 2004
to March 31, 2009. Location: University of California, Santa Cruz.
Graduate supervisory experience
• Daniel Merl, Ph.D., UCSC (current supervision).
• Daniel Merl, M.S. in Computer Science, 2003, University of California, Santa Cruz.
• Irene Garcı́a, M.S. in Statistics, 2000, Universidad Simón Bolı́var, Venezuela
Service to the profession
• Associate Editor of the Brazilian Journal of Probability and Statistics.
• Board member of ISBA (the International Society for Bayesian Analysis).

Bruno Sansó
Education
• 1988–1992: Ph.D., Mathematics, Universidad Central de Venezuela
• 1986–1987: MSc, Mathematics, Universidad Simón Bolı́var
• 1982–1985: BSc, Mathematics, Universidad Simón Bolı́var
Employment
• 2001–present: Visiting Associate Professor (2001–2004) and Acting Associate Professor (2004–
present), Department of Applied Mathematics and Statistics, University of California, Santa
Cruz
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• 1995–2000: Associate and Full Professor, Department of Scientific Computing and Statistics,
Universidad Simón Bolı́var
• 1995–1998: Adjunct Assistant Professor (fall 1995, fall 1996, 1997–1998), Institute of Statistics
and Decision Sciences, Duke University
• 1987–1992: Assistant and Aggregate Professor, Department of Mathematics, Universidad
Simón Bolı́var
Research interests
• Bayesian statistics, spatio-temporal models, geostatistics, modeling of environmental data
with particular interest in rainfall data, Bayesian model selection, statistical consulting, medical applications
Selected awards and honors
• Elected Member of the International Statistical Institute (nominated in 2000)
• Annual Prize for the Best Scientific Paper in Engineering by Consejo Nacional de Investigaciones
Cientı́ficas y Tecnológicas of Venezuela (2000)
• Researcher II of the Venezuelan Research Promotion System
• MSc in Mathematics with honors; BSc in Mathematics Cum Laude
Five representative publications
• Lee H, Sansó B, Zhou W, Higdon D (2005). Inferring particle distribution in a proton accelerator experiment. Bayesian Analysis, forthcoming.
• Müller P, Sansó B, De Iorio M (2004). Optimal Bayesian design by inhomogeneous Markov
chain simulation. Journal of the American Statistical Association, 99, 788–798.
• Sansó B, Guenni L (2004). A Bayesian approach to compare observed rainfall data to deterministic simulations. Environmetrics, 15, 597–612.
• Huerta G, Sansó B, Stroud JR (2004). A spatio-temporal model for Mexico City ozone levels.
Applied Statistics, 53, 231–248.
• Berger JO, De Oliveira V, Sansó B (2001). Objective Bayesian analysis of spatially correlated
data. Journal of the American Statistical Association, 96, 1361–1374.
Selected grants and contracts
• GCM Collaborative Research: Improved Bayesian Estimators for Uncertainty in Climate System Properties. National Science Foundation; $336,545; 2004–2007.
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• Bayesian Models for Assessment and Calibration of Regional Climate Models for California.
STEPS Institute, UCSC; $7,000; 2004–2005.
• SGER: Evaluation of Community Climate System Model (CCSM) Constituent Transport Variability. National Science Foundation; $24,998; 2004–2005.
• Bayesian Methodology for Characterizing Uncertainty in Problems Involving Simulation Code.
Los Alamos National Laboratory; $45,000; 2003–2004.
Graduate supervisory experience
• Estimation of Climate System Properties. C Curry, Department of Applied Mathematics and
Statistics, University of California, Santa Cruz (Ph.D. in progress).
• Calibration of Computer Code. W Zhou, Department of Applied Mathematics and Statistics,
University of California, Santa Cruz (Ph.D. in progress; co-advisor with H Lee).
• Spatio-Temporal Modeling of Rainfall Over the Caronı́ Catchment Area. A Hernández, Department of Scientific Computing and Statistics, Universidad Simón Bolı́var (Ph.D., 2005;
co-advisor with L Guenni).
• Using Seismic Data to Classify the Lithology and Estimate the Properties of an Oil Reservoir.
G Álvarez, Department of Scientific Computing and Statistics, Universidad Simón Bolı́var
(Ph.D., 2003).
• Statistical Modeling of the Ocean-Atmospheric Effect on Rainfall in Southern Venezuela. L
Betancourt, Department of Scientific Computing and Statistics, Universidad Simón Bolı́var
(M.Sc., 2000; co-advisor with L Guenni).
Service to the profession
• Associate Editor, Journal of Statistical Planning and Inference, 2004–present.
• Referee for Canadian Journal of Statistics, Journal of Statistical Planning and Inference,
REBRAPE, Test, Biometrika, Applied Statistics, Journal of the American Statistical Association, Journal of Geophysical Research: Atmospheres, Ecology, Applied Stochastic Models in
Business and Industry, Academic Press, Frontiers in Ecology and the Environment and the
National Science Foundation.
• Chair, Local Organizing Committee, International Workshop on Bayesian Data Analysis,
University of California, Santa Cruz (2003).
• Elected Treasurer, International Society for Bayesian Analysis (ISBA) (2004).

Hongyun Wang
Education
• 1992–1996: Ph.D., Mathematics, University of California, Berkeley
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Employment
• 1999–present: Assistant Professor (1999–2005) and Associate Professor (2005–present), Department of Applied Math and Statistics, University of California, Santa Cruz.
• 1997–1999 : Post Doctoral Fellow, Department of Molecular and Cell Biology, University of
California, Berkeley.
• 1996–1997: Post Doctoral Fellow, Life Science Division, Lawrence Berkeley National Laboratory.
Research interests
• Biophysics and molecular modeling, stochastic processes, stochastic differential equations,
partial differential equations, fluid mechanics, statistical physics, numerical analysis, data
structures and fast algorithms
Five selected publications
• Wang H (2003). Mathematical theory of molecular motors and a new approach for uncovering
motor mechanism. IEEE Proceedings-Nanobiotechnology, 150, 127–133.
• Wang H, Peskin C, Elston T (2003). A robust numerical algorithm for studying biomolecular
transport process. Journal of theoretical Biology, 221, 491–511.
• Wang H, Oster G (2002). The Stokes efficiency for molecular motors and its applications.
Europhysics Letters, 57, 134–140.
• Wang H, Oster G (1998). Energy transduction in the F1 motor of ATP synthase. Nature,
396, 279–282.
• Wang H (1998). Short wave instability on vortex filaments. Physical Review Letters, 80,
4665–4668.
Selected grants and contracts
• Pre-Tenure Award 2004-2005, School of Engineering, University of California, Santa Cruz.
• Principal Investigator, National Science Foundation Grant DMS-0317937 ($126,421), September 01, 2003 - August 31, 2006, ”Physical Mechanism of Energy Transduction in Biological
Motors”.
• Principal Investigator, National Science Foundation Grant DMS-0077971 ($103,000), September 01, 2000 - August 31, 2003, ”Mechanochemical Energy Transduction in Protein Motors”.
• UCSC Instructional Improvement Grant for redesigning AMS 27, 2001–2002 (joint with Neil
Balmforth).
• Participant, Sloan Foundation Grant for the Development of a Professional Master’s Degree
Program in Bioinformatics (Director: David Haussler), 1999–2001.
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Appendix K: Inventory of existing SoE computing equipment and networking services
This information comes from http://www.soe.ucsc.edu/administration/computer/
facilities/, which is continually updated. The current situation is as follows.

1: Backup & Restore Administration
Backups are performed daily on all UNIX, home directory and research project filesystems.
Daily backups are kept for 7 days, weekly snapshots for 5 weeks, monthly snapshots for 3
months, and annual backups indefinitely.
Send requests for file restoration to techstaff-request@soe.ucsc.edu
Send questions regarding backup service to backup-manager@soe.ucsc.edu

2: Workstation Labs
Graduate Computing Lab
Baskin Engineering Room 340
Workstations available:
*
*
*
*

16 - Sun
4 - DELL
4 - DELL
13 - Sun

Blade 100, Solaris 8
workstations, Windows XP
workstations, Red Hat Linux 7.3
Ultra 5, Solaris 8

Graduate Lounge and Workspace
Baskin Engineering Room 356
Workstations available:
* 4 - Sun Blade 100, Solaris 8
* 2 - DELL workstations, Red Hat Linux 7.3

3: Mail Services
services.cse.ucsc.edu is the SoE mail server. Use it for IMAP, POP3, and SMTP connections. See our mail FAQ for further information.
Use of IMAP mail clients is recommended. IMAP has the advantage that mail is stored on
the server, so you can read your mail from multiple locations. Configure your IMAP mail
client to use the following servers:
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IMAP: services.cse.ucsc.edu
SMTP: services.cse.ucsc.edu
If available, use SSL or TLS to protect your mail transactions.
Our outgoing mail server will not ‘RELAY’ your mail (that is, send mail addressed from
you to someone outside the School of Engineering) unless your mail client supports “SMTP
AUTH” and TLS. Our IMAP server is compatible with both the IMAPS protocol (port 993)
and the STARTTLS command (port 143).
You can also check your email via our web-based IMAP client:
https://webmail.soe.ucsc.edu/

4: Network Infrastructure
• The SoE network (cse.ucsc.edu domain) supports more than 650 funded network
connections.
• Switched 100Mbs service to the desktop.
• Selected hosts provided 1Gbs access.
• SoE maintains a gigabit uplink to the ucsc.edu network.

5: Printer Logs
Support Contact:
• Heidi Sitton maintains the SoE printers.
Description:
• Printer logs are accessible via printer names below.
• Printer log per user - Weekly
• Printer log per user - Last four weeks
• All printer names will remain unchanged printing in the default mode of the printer.
Additional printer names have been added for each printer; they are printer-name1 for
simplex printing and printer-name2 for duplex printing on duplex capable printers. For
example aca is a duplex printer with duplex as the default. Printing to aca and aca2
will print in duplex mode while printing to aca1 will print in simplex mode.
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Printer
Name
aca
adm
aros
asta
cadlab
cellar
claire
coco
coffee
color
csl
earl
edbcp
igeon
mdsp
outback
hooey
hush
ink
soebop
sunset
thales
vlsipr

Location
Rm. 340
Rm. 227
Rm. 230
Rm. 335
Rm. 160
Rm. 57
Rm. 333
Rm. 399
Rm. 328a
Rm. 247
Rm. 308
Rm. 138
Rm. 364
Rm. 316
Rm. 146
ISB
Rm 115
Rm. 228
Rm. 137
Rm 368
Rm. 164
Rm 240
Rm 362

HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP

Model
LaserJet 4100DN
LaserJet 4100DN
Color LaserJet 4550N
LaserJet 4100DTN
LaserJet 4000N
LaserJet 4000N
LaserJet
LaserJet 5
LaserJet 4050N
Color LaserJet 4500N
LaserJet 4050N
LaserJet 4m+
LaserJet 4100
LaserJet 4m+
LaserJet 4100
LaserJet 4m Plus
LaserJet 4100N
LaserJet 4000N
LaserJet 5M
LaserJet 4050TN
LaserJet 4100
LaserJet 4100N
LaserJet 4100

Mode
Duplex
Duplex
Simplex
Simplex
Duplex
Duplex

PS
RAM
2
2
8 meg
2 64 Meg
2 32 Meg
2
8 Meg
2
8 meg

Simplex
Duplex
Simplex
Duplex
Simplex
Duplex
Simplex
Duplex
Simplex
Duplex
Duplex
Duplex
Duplex
Duplex
Duplex
Duplex

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

6
16
64
16
6
32
6
32
6
32
8
10
16
32
32

meg
meg
meg
meg
meg
Meg
meg
meg
meg
Meg
meg
meg
Meg
meg
Meg

dpi
1200
600
1200
1200
1200
600
1200
600
1200
600
1200
600
1200
600
1200
1200
600
1200
1200
1200

6: Supported Software
SoE maintains a large collection of public domain and open source packages for various fields
of development and engineering on the Sun/Solaris and GNU/Linux platforms. Specific
packages include:
• Cadence Design Systems - Complete University Bundle
• Synopsys - Complete University Bundle
• Mentor Graphics - Complete University Bundle
• Xilinx Corporation - Foundation Series Software
• Rational Software - Purify Plus Suite
• Altera Corporation - Quartus II suite
• The Mathworks - MATLAB and related toolboxes.
• Waterloo Maple - Maple Math package.
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• Sun Microsystems Sun ONE compiler suite - Complete Sun ONE compiler suite.
• Qualnet Network simulator: if you are running a large number of experiments, QualNet
Simulator allows you to execute multiple trials at once. Use one QualNet Simulator per
concurrent execution.
• MSDN Academic Alliance (Microsoft has donated a license to the MSDN Academic
Alliance to SoE. Faculty, staff and students associated with SoE can download or checkout media and receive a free license for much of the Microsoft software library. Please
send an email to ms-request@soe.ucsc.edu for an account, then logon to the SoE
MSDN-AA web site. MSDN Library includes Microsoft operating systems and development tools. It does NOT include Microsoft Office products such as Word, Excel, and
Powerpoint. MS Office software must be purchased separately).

7: Supported Operating Systems
The following operating systems are supported at SoE:
• Microsoft Windows XP
• Solaris 8.0
• Red Hat Linux 7.3
• Apple OS X

8: Timeshare Servers
* sundance.cse.ucsc.edu
* moondance.cse.ucsc.edu
General access servers. Use these machines to run interactive programs,
such as reading mail or editing files.
Sundance is a Sun Ultra 10, 360 MHz CPU, 1GB RAM, running Solaris 8.
Moondance is a Sun Ultra 10, 440 MHz CPU, 1GB RAM, running Solaris 8.
* apache.cse.ucsc.edu
Use apache for computationally intensive jobs.
Sun Ultra 60 compute server, 450 MHz CPU, 1GB RAM, Solaris 8.
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* emperor.cse.ucsc.edu
Linux timeshare server.

9: Web Services
• Supported web services:
– PHP: PHP scripts can be configured by the webmaster to run from your home
directory. Email the webmaster to have PHP enabled for your home directory.
Name the files with a “.php” extension, and PHP will execute them. Version
information is available on the server information page (accessible only from within
SoE). The PHP environment can be seen by on our PHP info page (accessible only
from within SoE), or by including <?php phpinfo(); ?> in any .php page.
– cgiwrap: CGI scripts can be run from home directories. Place your executable
files in ∼/.html/cgi-bin/ and access via http://www.soe.ucsc.edu/∼user/
cgi-bin/ Scripts are executed as the user, so you can modify your own files,
etc., via your scripts. See our FAQ on cgiwrap for more detailed instructions.
Email webmaster if you have problems or questions.
• Supported web applications:
– SoE Webmail: Squirrelmail’s PHP-based IMAP mail client has been installed
at https://webmail.soe.ucsc.edu to allow web access to SoE IMAP accessible mailboxes. Sign on using your SoE account name and password. If you
have problems accessing this web site, or managing your mailbox, please email
techstaff-request@soe.ucsc.edu to request support.
– SoE SSH: The Mindterm SSH java applet has been installed at http://ssh.soe.
ucsc.edu. This applet will run in Microsoft and UNIX platform browsers (not
Macintosh earlier than OS X, unfortunately). Security precautions will appear
asking for rights to write to the local filesystem. You do not have to grant the
applet these rights to connect to the SoE network. If you do grant these rights,
however, you can use the applet to connect to any machine. This applet features
secure file copy (scp), but it does not work on all browsers.
– SoE Request Tracker: SoE uses RT: Request Tracker for support request management. Submit requests for computer support at techstaff-request@soe.ucsc.
edu. Submit requests for lab support to bels-request@soe.ucsc.edu.
– FAQ-O-Matic: FAQ-O-Matic is used to maintain the Computing Support FAQ.
It is available at http://www.soe.ucsc.edu/administration/computer/faq/.
You are encouraged to contribute! Email webmaster@soe.ucsc.edu for access.
– Movabletype personal publishing system: Movabletype’s content management system has been installed at http://www2.soe.ucsc.edu/movabletype/mt.cgi.
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Movabletype uses templates to produce standardized web sites, and can manage
simple to complex sites, without the use of HTML. To request a web site, find out
more about the system, or request an account with access to a new or current site,
please email techstaff-request@soe.ucsc.edu. The UCSC Web Coordinators
site is managed using SoE’s installation of Movabletype.
– Email link encoder: Encode any mailto: links within your web pages with this
handy encoder. This has been known to prevent email harvesters from recognizing
mailto: links, thus potentially preventing spam.
– linkchecker: A tool to check for broken links. Use the linkchecker web interface or
request an automated, periodic checking of your personal site. A report will be
emailed at your preferred schedule.
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Appendix L: Inventory of current facilities and future
space requirements
The Baskin School of Engineering has approximately 42,000 assignable square feet (asf) of
instructional and research (I&R) capacity space in the Baskin Engineering building today.
The second engineering building, E2, opened in September 2004, and the Physical Sciences
Building (PSB) is scheduled to open sometime in the 2005–06 academic year. Counting
all three buildings, Engineering will have approximately 120,000 asf in total I&R capacity
space (including research space in E2 for two California Institutes for Science and Innovation:
the Center for Information Technology Research in the Interest of Society (CITRIS) and the
Institute for Bioengineering, Biotechnology and Quantitative Biomedical Research (QB3)).
Currently, the 9 tenure-track AMS faculty occupy a total of about 4,100 asf in research and
office space, excluding conference and faculty support space (which are provided outside this
space). Engineering planning for the E2 building program was more generous: it projected
10 AMS faculty by the 2007–08 academic year and budgeted 8,155 asf for their programmatic
needs, 4,950 asf for research/scholarly activity and 3,205 asf in office space. This includes
research/scholarly space to accommodate data-intensive research; faculty, postdoc and TA
offices; and conference and faculty support space. The School expects to provide comparable
research/scholarly activity and office space meeting AMS programmatic needs as the AMS
faculty grows to 16 by 2011–12 (and may continue to grow thereafter).
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Appendix M: Graduate student support for the first six
years of the program
Data from 2004–07 below are actual levels of support we have already been able to successfully maintain for
students associated with the Applied Mathematics and Statistics Program; figures for 2007–12 are projections
based on past trends and sustainable growth assumptions, as in the AMS contribution to the revised campus
plan in Appendix A. Annual growth of salaries, fees and tuition has been estimated at 2%.
1. TAship Calculations

Year
04–05
05–06
06–07
07–08
08–09
09–10
10–11
11–12

Total Required Funds
Total
Total
F-T
Qtr to
Fac Stds
Fund
10
20
60
9
20
60
10
22
66
12
27
81
12
30
90
14
35
105
15
39
117
16
43
129

Funds From TAship Alloc.
TAship
Subtotal
TA
Qtrly
TA Qtr
Qtrs Provision
Funds
31
6,898
213,838
34
7,886
268,124
37
7,886
291,782
41
8,043
329,792
45
8,204
369,206
50
8,368
418,434
55
8,536
469,483
61
8,706
531,113

Funds from Block
# N-res
Qtrly
TA Qtrs Nonres
Funded Tuition
6
5,258
6
5,258
9
5,258
12
5,363
15
5,470
18
5,579
21
5,579
24
5,579

Alloc.
Total
Nonres
Tuition
31,548
31,548
47,322
64,357
82,053
100,433
117,172
133,911

Total
TA
Funds
276,014
276,014
339,104
394,149
451,259
518,867
586,655
665,024

Funds from Block
#N-res
Q trly
Fshp Qtr
N-res
Funded
Tuition
0
–
0
–
0
4,898
3
4,995
3
5,095
3
5,197
6
5,301
6
5,407

Alloc.
Total
N-res
Tuition
0
0
0
14,985
15,285
15,591
31,806
32,442

Total
Fshp
Funds
0
0
157,488
172,473
261,152
266,278
372,738
380,192

2. UCSC Fellowship Calculations

Year
04–05
05–06
06–07
07–08
08–09
09–10
10–11
11–12

Total Required Funds
Total
Total
F-T
Qtr to
Fac Stds
Fund
10
20
60
9
20
60
10
22
66
12
27
81
12
30
90
14
35
105
15
39
117
16
43
129

Funds From Fellowships
Fshp
Subtotal
Fshp
Qtrly
Fshp
Qtr Provision
Funds
0
–
–
0
–
–
6
26,248
157,488
6
26,772
160,637
9
27,308
245,772
9
27,854
250,687
12
28,411
340,932
12
28,979
347,750

3. GSR Calculations (table presented in two parts)

Year
04–05
05–06
06–07
07–08
08–09
09–10
10–11
11–12

Total Required Funds
Total
Total
F-T
Qtr
Fac Stds to Fund
10
20
60
9
20
60
10
22
66
12
27
81
12
30
90
14
35
105
15
39
117
16
43
129

SOE
GSR
Qtr
4
4
6
6
8
8
10
10
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Funds From
Grant Total
GRS
GSR
Qtr
Qtr
25
29
22
26
23
29
34
40
28
36
38
46
40
50
46
56

GSRs
GSR
Qtrly
Prov
7,499
8,177
8,177
8,340
8,506
8,676
8,850
9,027

Subtotal
GSR
Funds
217,471
179,905
188,071
333,621
306,216
399,096
442,500
505,512

Year
04–05
05–06
06–07
07–08
08–09
09–10
10–11
11–12

Total Required Funds
Total
Total
F-T
Qtr
Fac Stds to Fund
10
20
60
9
20
60
10
22
66
12
27
81
12
30
90
14
35
105
15
39
117
16
43
129

Funds from Block
#N-res
Qtrly
GSR Qtr
N-res
Funded
Tuition
0
4,898
0
4,898
0
4,898
3
4,995
3
5,094
3
5,196
6
5,300
6
5,406

Alloc.
Total
N-res
Tuition
0
0
0
14,987
15,282
15,587
31,798
32,434

Total
GSR
Funds
217,471
179,905
188,071
348,608
321,498
414,683
474,298
537,946

4. All Sources of Funding

Year
04–05
05–06
06–07
07–08
08–09
09–10
10–11
11–12

Faculty
10
9
10
12
12
14
15
16

Total
F-T
Stds
20
20
22
27
30
35
39
43

Total
Qtr
to Fund
60
60
66
81
90
105
117
129

Subtotal
TA
Funds
213,838
268,124
291,782
329,792
369,206
418,434
469,483
531,113

Subtotal
Fshp
Funds
–
–
157,488
160,637
245,772
250,687
340,932
347,750
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Subtotal
GSR
Funds
217,471
179,905
188,071
333,621
306,216
399,096
442,500
505,512

Subtotal
Block
Alloc
31,548
31,548
47,322
94,327
112,623
131,611
180,776
198,787

Total
462,857
479,577
684,663
918,377
1,033,817
1,199,828
1,433,691
1,583,162

$/Std
23,142
23,978
31,121
34,013
34,460
34,280
36,761
36,817

Appendix N: Library analysis
Here we include a memo from the UCSC library staff, discussing the implications of our
proposed program from the point of view of library resources.
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Appendix O: CPEC summary
1. Name of Program: Graduate Program in Statistics and Stochastic Modeling
2. Campus: University of California, Santa Cruz
3. Degrees: Master of Science and Doctor of Philosophy
4. CIP Classification: to be completed by the Office of the President
5. Date to be started: Fall 2007
6. If modification of existing program, identify that program and explain changes:
This is a new program.
7. Purpose (academic or professional training) and distinctive features (how does
this program differ from others, if any, offered in California?): We propose an excellent, distinctive and interdisciplinary M.S. and Ph.D. program in Statistics and Stochastic
Modeling in which students will work at the intersection of science and engineering, statistical analysis, and mathematical and stochastic modeling. Following the path pioneered by
seminal scientific figures such as Ronald Fisher (in genetics and agricultural experimentation) and Isaac Newton and Richard Courant (in mathematical physics and astronomy), we
believe that theories and methods in statistics and stochastic modeling are best discovered
and understood through the following four-step process:
(1) An important problem in science or engineering is identified;
(2) Theories and methods are developed in the context of the problem in (1);
(3) The theories and methods developed in (2) are used to solve the problem in (1), with full
appreciation of the real-world strengths and limitations of the solution thus developed;
and
(4) The general properties of the theories and methods in (2) are examined, with the goals
of (a) characterizing the broadest possible classes of problems that can be solved with
the techniques developed and (b) thoroughly assessing the practical advantages and
drawbacks of these techniques.
The most fully satisfying solutions to many important scientific and engineering problems
today have a fusion character in two rather different ways:
• The mathematical core of these solutions includes both (A) deterministic mathematical
methods (such as the use of systems of partial differential equations (PDEs) to model
diffusion and other processes that change dynamically over time) and (B) elements of
statistical and stochastic modeling to characterize features of such processes not fully
explained by the deterministic modeling in (A); and
• Both Bayesian and frequentist modes of thinking in statistical modeling and analysis
are crucial to the real-world success of the solutions found.
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Our graduate program is distinctive in explicitly honoring both of these types of fusion: in
our core and elective courses (a) students learn about both statistical/stochastic modeling
and PDE-based deterministic modeling, and (b) they develop a thorough understanding and
appreciation for both Bayesian and frequentist modes of statistical thinking. The program is
also distinctive (c) in offering these insights in the classroom using a case-study-based pedagogic approach patterned after the four-step process described above and (d) in encouraging
our students to pursue their dissertation work in the “Newton-Fisher-Courant” manner, by
becoming deeply immersed in an important problem in science or engineering as the basis of
the innovative theories and methods they develop.
8. Types of students to be served: We will accept students with undergraduate degrees
in mathematics, natural science, social science or engineering, subject to appropriate course
requirements of mathematics. The ideal background would be either a double major or
major and minor in mathematics and science/engineering or vice-versa. Although somewhat
uncommon, such students exist and our goal is to attract a number of them for the program,
in addition to appropriately trained single-major undergraduates as noted above.
Undergraduate preparation in mathematics and statistics should include calculus, linear algebra and ordinary differential equations, and introductory probability and statistics. Because
we will admit students with a wide range of backgrounds in the natural or social sciences,
mathematics or statistics, and engineering, we are confident that we will attract very high caliber students, and do so rapidly (indeed, the 18 students already affiliated with our proposed
program have excellent analytical skills). In addition to the attraction of a fusion degree in
Bayesian statistics and stochastic and applied mathematical modeling, UCSC offers attraction to students with interests in computational biology and environmetrics.
9. Reasons for starting the program now: Plans for the Jack Baskin School of Engineering included, from the outset, a Department of Applied Mathematics and Statistics. The
School was created in 1996–1997. Two faculty for the future department were successfully
recruited in the period 1997–2000, but real growth of the department started in January 2001,
with the arrival of founding Chair David Draper. Currently, faculty for the future department hold divisional appointments in the School of Engineering. We anticipate requesting
departmental status at about the same time this proposal is submitted; establishment of an
autonomous Department of Applied Mathematics and Statistics with undergraduate teaching,
graduate teaching and research is a continuation of campus planning for the School of Engineering. For simplicity, in this proposal we refer to the Department of Applied Mathematics
and Statistics (AMS).
The faculty in AMS have two major objectives: (1) to provide excellent instruction in statistics, stochastic modeling, and applied mathematics at all levels, both for our students and
for the broader campus community (which increasingly needs these skills); and (2) to develop
an outstanding and internationally known program of research training. Faculty in AMS
have achieved and will continue to achieve research excellence in two general areas: Bayesian
methods of modeling, inference, prediction and decision-making; and dynamic stochastic and
applied mathematical modeling of complex natural phenomena (in both cases the focus will
be on applications in natural or social science and engineering). Our focus is on modeling
the world around us (we are methodologists who develop new methods to solve real-world
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problems), and our approach is computationally intensive (for example, through the use of
Markov Chain Monte Carlo simulation methods and the numerical solution of partial differential equations). We are committed to full interdisciplinary collaborations in which we serve
as co-PIs on grants with investigators from other fields, so that our publications are a mix
of methodology articles in the leading journals in the mathematical sciences and substantive
articles in the best journals in the fields in which we collaborate.
The new graduate program will add to campus excellence. It is notable that the highest
ranked programs in the Division of Physical and Biological Sciences tend to be those that have
strong applied mathematics components. This suggests that further development of AMS will
foster overall excellence. The addition of statistical knowledge will provide better tools for
the quantification of uncertainties in physical systems. The program will also positively
affect a number of areas of the Social Sciences and Humanities (e.g., Economics, Psychology,
Environmental Studies, Linguistics, Philosophy, and Sociology) where a correct assessment
of uncertainties is critical when trying to establish the significance of observed phenomena.
Furthermore, since the late 1940s large parts of the mathematical sciences have become more
abstract and increasingly disconnected from the sciences and engineering, and the disconnection has reached crisis proportions, in the view of the National Science Foundation. The
NSF has attempted to force changes in academia through its program of Vertical Integration of Research and Education (VIGRE). We are in a unique position of developing a new
Ph.D. program that has the VIGRE philosophy already internalized, not imposed by NSF.
In consequence, we will provide an example of how to make mathematics and statistics relevant to science and engineering in a way that integrates training and research from the
undergraduate (senior thesis) to post-doctoral levels.
10. If program requires approval of a licensure board, what is the status of such
approval? Not relevant to this program.
11. List distinctive feature (credit for experience, internships, lab requirements,
unit requirements, etc). Students will master the core skills of statistics and stochastic
modeling and will also develop familiarity with applied mathematical modeling, and they will
work at the intersection of those skills with a problem in science or engineering.
12. List all new courses required. All required courses for the M.S. and Ph.D. are already
being offered.
13. List all other required courses. All students will take the following seven core courses
(all of these courses carry 5 units of credit except AMS 280B, which is a 2–unit seminar course
that will be taken at least once a year; all of the 5–unit courses are in lecture format and
meet for 3.5 hours per week):
AMS
AMS
AMS
AMS
AMS
AMS

205
206
207
211
256
261

(Mathematical Statistics)
(Bayesian Statistics)
(Intermediate Bayesian Modeling)
(Applied Mathematical Methods I)
(Linear Statistical Models)
(Probability Theory and Markov Chains)
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AMS 280B (Seminar in Statistics and Stochastic Modeling)
14. List other UC campuses and California institutions, public or private, which
now offer or plan to offer this or closely related programs. No institution—public
or private—in California offers a graduate program in Statistics and Stochastic Modeling
which has the fusion character of our program (combining statistical and stochastic modeling
with applied mathematical modeling, using both to solve a real-world problem in science or
engineering, and emphasizing both the Bayesian and frequentist approaches to probability
and statistical inference). Our program will be virtually unique because of the focus on
Bayesian statistics and the fusion of science/engineering, modeling and data analysis.
Indeed, the only competitor that we have on a national scale is the recently launched Statistical and Applied Mathematical Sciences Institute (SAMSI) in the Research Triangle area of
North Carolina (http://www.samsi.info/). SAMSI is an NSF-funded institute and shares
with us the same vision: to create a new synthesis of statistics, stochastic modeling, and
applied mathematics with disciplinary science or engineering to confront the very hardest
and most important data- and model-driven scientific problems faced by society, and to solve
them by effectively melding understanding of the problem, mathematical modeling and analysis, and the analysis of data. The SAMSI program differs from ours in that it strives only to
train postdoctoral scientists, whereas the focus of our training will be on graduate students
and postdoctoral scientists, thus vertically integrating training in statistics and the applied
mathematical sciences.
Other universities may have programs in statistics OR applied mathematics on the campus,
but there are few with unified programs of statistics AND stochastic modeling. For example,
Cornell University has a newly-formed department of Biological Statistics and Computational
Biology and a flexible program in applied mathematics, but no formal program that links
the two. UC Davis has programs in applied mathematics, pure mathematics, and statistics.
Since these are graduate groups, there are faculty at Davis who are members of two or three
of the groups, but there are no students who receive formal training in all three of statistics,
stochastic modeling, and applied mathematics.
15. List any related program(s) offered at UCSC and explain the relationship(s).
The Department of Mathematics at UCSC offers M.S. and Ph.D. degrees in pure mathematics,
but no department or program at UCSC offers graduate degrees in statistics and stochastic
modeling.
16. Summarize employment prospects for graduates of the proposed program.
Give results of job market surveys, if such have been made.
We recently collected examples of academic and non-academic jobs for statisticians and
stochastic modelers. These examples come to more than 150 pages. We have made them
available in two parts at
www.ams.ucsc.edu/∼draper/AppendixI-part1.pdf
and
www.ams.ucsc.edu/∼draper/AppendixI-part2.pdf
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The Society for Industrial and Applied Mathematics (SIAM) notes that statisticians, stochastic
modelers, and applied mathematicians find employment in a wide range of institutions:
1) Government labs like Oak Ridge, Sandia, Los Alamos; and agencies like
the NSA.
2) Non-profit organizations like the Mitre Corp and RAND
3) Engineering research organizations (AT&T, Exxon Research &
Engineering, GTE Labs).
4) Computer services (The Mathworks, Wolfram Research, Silicon Graphics,
Adobe, Microsoft).
5) Energy system firms (Lockheed-Martin).
6) Electronic and computer manufacturers (IBM, Cray, Motorola,
Technologies).

Lucent

7) Consulting firms (David Wagner Assoc.).
8) Aerospace and transport firms (Boeing, General Motors, Aerospace Corp.).
9) Financial services (Solomon Bros, Citibank, Morgan Stanley, Prudential).
10) Communications (AT&T, GTE)
11) Chemical or pharmaceutical services (Kodak, Dupont, SmithKline).
12) Petroleum industries (Amoco, Exxon).
13) University-based research organizations (Institute for Mathematics and
Its Applications, Institute for Advanced Study, Math Res. Inst.).
14) Universities.
SIAM continues:
“Nonacademic employers demand more of [statisticians and stochastic modelers]
than just a knowledge of mathematics. Effective industrial professionals are good
problem solvers. Problem solving demands depth in one specific area of mathematics as well as breadth in mathematics in general and in other relevant fields.
Breadth in mathematics often includes knowledge of such areas as modeling and
simulation, numerical methods, statistics, probability, differential equations, and
optimization and operations research. Breadth also requires scientific interests
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outside of mathematics that are relevant to corporate needs. The most common
second discipline of industrial mathematicians is computer science; other common
choices are physics, electrical engineering and mechanical engineering. Industrial
employers also expect statisticians and mathematicians to communicate well on all
fronts—reading, writing, speaking and listening—with specialists from a variety
of disciplines and with nonspecialists. Industrial mathematicians and statisticians
must communicate well to learn about new problems, to understand important
ideas in new areas of interest to the company, and to tell customers and managers
about solutions they have found. Successful industrial statisticians and mathematicians are also able to work in teams. They have a good attitude about their
work, and they are flexible enough to move into new areas when needed.”
17. Give estimated enrollment for the first five years and state the basis for the
estimate.
We began attracting high-quality Ph.D. students to an incipient version of this graduate
program (by admitting them through existing programs in Computer Science and other Departments) in 2002, and (as of 2005–06) 18 graduate students have already allied themselves
with our prototypical program and are being supported by a combination of TA, GSR, and
fellowship funds (the Department of Computer Science has been sharing its block grant allocation with our Department for the past three years, and our Department has already
attracted sufficient undergraduate enrollments to support 34 TA quarters for AMS graduate
students in 2005–06); 3 graduate students (1 Ph.D., 2 M.S.) have already graduated in Computer Science having fulfilled all of the requirements of our proposed degree program. As our
ladder faculty size increases over the next five years we will be able to support approximately
2.25–3.0 graduate students per faculty member (this is both financial and intellectual support). In the campus-wide revision of the current UCSC academic plan early in 2006, the
School of Engineering committed to the following faculty growth plan for AMS, and AMS
projected the following growth of the graduate program:
Ladder Faculty
FTE in Place
Academic
in September
Year (AY)
of AY
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12

9
10
12
12
14
15
16

Applied Math

Statistics

Projected
Graduate
Student
Enrollment

4
5
6
6
6
7
8

5
5
6
6
7
8
8

18
22
27
30
35
39
43

Approximate FTE Division

18. Give estimates of the additional cost of the program by year for five years in
each of the following categories: FTE faculty; Library acquisitions; Computing;
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Other facilities; Equipment. Provide brief explanations of any of these costs
where necessary.
The brief answer to this question is that there are no additional costs, in the categories listed,
to formally begin the graduate program proposed here, because a prototypical version of the
program is already effectively running with a ladder faculty of 9 and a total of 18 graduate
students who have already allied themselves with the incipient program.
The more elaborate answer is this. As noted in the answer to question 17,
(1) Engineering Dean Steve Kang has committed (subject to available resources) to a faculty growth plan for AMS that will bring the ladder faculty in AMS to 16 by the fall
of 2012, with the possibility of additional future growth if supported by workload (e.g.,
the curriculum plan for AMS for 2005–06 projects that the Department will teach a
total of approximately 2,985 students campus-wide during this academic year), extramural funding (e.g., AMS faculty obtained a total of $3,691,970 in research funding in
2004–05), and research institute establishment; and
(12) AMS ladder faculty have already demonstrated themselves capable of supporting approximately 2.0 graduate students per faculty member, and we expect this ratio to rise
to somewhere between 2.25 and 3.0 in the next five years.
All we ask of the UCSC campus to ensure the continued success of our incipient graduate program is (a) continued growth of our faculty commensurate with our enrollment and
grant/contract funding growth and establishment of research institutes (subject to overall
campus-wide budgetary constraints), (b) continued allocation of office and laboratory space
to our faculty commensurate with its growth, (c) continued allocation of administrative support consistent with our faculty and graduate program growth, (d) continued support of our
graduate program through appropriate block allocations and summer GSR funding, and (e)
continued support of the library at a level permitting the maintenance of existing electronic
journal resources and the acquisition of new resources of this type as appropriate and necessary (acquisitions of new books will take care of themselves through the campus policy of
allocating $5,000 in library funds to each new faculty member). As for our computing needs,
we anticipate no problems in providing future graduate students with computing equipment,
through a combination of SoE general support, start-up funds for new faculty, and our own
grants and contracts.
19. How and by what agencies will the program be evaluated?
The graduate program in Statistics and Stochastic Modeling will undergo an internal review
four years after its establishment, by a committee appointed by the Dean of the Jack Baskin
School of Engineering. The results of this review will be communicated to the Graduate
Council and to the Vice Provost for Academic Affairs. Thereafter, the graduate program will
be subject to review as part of the regular campus six-year external review process.
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