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Interview with Srinivasa 
Varadhan
Martin Raussen and Christian Skau

R & S: Professor Varadhan, first of all we would 
like to congratulate you for having been awarded 
the Abel Prize this year.

By extension, our congratulations go to the field 
of probability and statistics since you are the first 
recipient from this area. Incidentally, last year at 
the International Congress of Mathematicians in 
Madrid, Fields Medals were given to mathemati-
cians with expertise in this area for the first time, 
as well.

How come it took so long time before probability 
and statistics were recognized so prestigiously, at 
the International Congress of Mathematicians last 
year and with the Abel Prize this year? Is it pure 
coincidence that this happens two years in a row? 
Could you add some comments on the development 
of the relations between probability and statistics 
on the one hand and the rest of mathematics on 
the other hand?

Varadhan: Probability became a branch of 
mathematics very recently in the 1930s after 
Kolmogorov wrote his book. Until then it was not 
really considered as a proper branch of math-
ematics. In that sense it has taken some time for 
the mathematical community to feel comfortable 
with probability the way they are comfortable with 
number theory and geometry. Perhaps that is one 
of the reasons why it took a lot of time.

In recent years probability has been used in 
many areas. Mathematical finance for example uses 
a lot of probability. These days, probability has a lot 
of exposure, and connections with other branches 
of mathematics have come up. The most recent 
example has to do with conformal invariance for 

which the Fields Medal was given last year. These 
connections have brought probability to the at-
tention of the mathematics community, and the 
awards are perhaps a reflection of that.

Career
R & S: The next question is about your career. You 
were born in Chennai, the capital of Tamil Nadu, 
on the Southeast coast of India, in 1940. You went 
to school there and then to the Presidency College at 
Madras University. We would like to ask you about 
these formative years: What was the first reason for 
your interest in mathematical problems? Did that 
happen under the influence of your father, who was 
a teacher of mathematics? Were there other people, 
or were there specific problems that made you first 
interested in mathematics?

Varadhan: My father was in fact a teacher of sci-
ence, not so much mathematics. In my early school 
days I was good in mathematics, which just meant 
that I could add, subtract, and multiply without 
making mistakes. Anyway I had no difficulty with 
mathematics. At high school I had an excellent 
mathematics teacher who asked some of his better 
students to come to his house during weekends, 
Saturday or Sunday, and gave them extra problems 
to work on. We thought of these problems just as 
intellectual games that we played, it was not like 
an exam; it was more for enjoyment. That gave 
me the idea that mathematics is something that 
you can enjoy doing like playing chess or solving 
puzzles. That attitude made mathematics a much 
more friendly subject, not something to be afraid 
of, and that played a role in why I got interested in 
mathematics. After that I went to college for five 
years. I had excellent teachers throughout. By the 
time I graduated with a master’s degree in statis-
tics, I had three years of solid grounding in pure 
mathematics. My background was strong when I 
graduated from college.

Martin Raussen is associate professor of mathematics 
at Aalborg University, Denmark. His email address is 
raussen@math.aau.dk.

Christian Skau is professor of mathematics at the Norwe-
gian University of Science and Technology, Trondheim, 
Norway. His email address is csk@math.ntnu.no.

S. R. S. Varadhan is the recipient of the 2007 Abel Prize of the Norwegian Academy of Science and Letters. On May 21, 
2007, prior to the Abel Prize celebration in Oslo, Varadhan was interviewed by Martin Raussen of Aalborg University 
and Christian Skau of the Norwegian University of Science and Technology. This interview originally appeared in 
the September 2007 issue of the European Mathematical Society Newsletter.

—Andy Magid



FEBRUaRY 2008	  NOTICES OF THE AMS	   239

R & S: Was there a specific reason that you grad-
uated in statistics rather than in other branches of 
mathematics?

Varadhan: The option at that time was either to 
go into mathematics or into statistics. There was 
not that much difference between these two. If 
you went into mathematics, you studied pure and 
applied mathematics; if you went into statistics, 
you studied pure mathematics and statistics. You 
replaced applied mathematics with statistics; that 
was the only difference between the two programs. 
Looking back, part of the reason for going into 
statistics rather than mathematics was the percep-
tion that if you went into statistics your job op-
portunities were better; you could be employed in 
industry and so on. If you went into mathematics, 
you would end up as a school teacher. There was 
that perception; I do not know how real it was.

R & S: With your degree in statistics it seemed 
quite natural that you continued at the Indian 
Statistical Institute at Kolkata. There you found 
yourself quite soon in a group of bright students 
that, seemingly without too much influence from 
their teachers, started to study new areas of fun-
damental mathematics and then applied those to 
problems coming from probability theory—with 
a lot of success. You were able to extend certain 
limit theorems for stochastic processes to higher 
dimensional spaces; problems that other mathema-
ticians from outside India had been working on for 
several years without so much success. Could you 
tell us a bit about this development and whom you 
collaborated with?

Varadhan: The Indian system at that time was 
very like much the British system: If you decided to 
study for a doctoral degree, there were no courses; 
you were supposed to do research and to produce 
a thesis. You could ask your advisor questions and 
he would answer you, but there was no formal 
guidance as is the case in the United States for 
example. When I went there I had the idea that I 
would be looking for a job within some industry. 
I was told that I should work on statistical quality 
control, so I spent close to 6 or 8 months studying 
statistical quality control; in the end, that left me 
totally unsatisfied.

Then I met Varadarajan, Parthasarathy, and 
Ranga Rao, who worked in probability from a to-
tally mathematical point of view. They convinced 
me that I was not spending my time usefully, and 
that I better learn some mathematics if I wanted to 
do anything at all. I got interested, and I think in 
the second year I was there, we said to ourselves: 
Let us work on a problem. We picked a problem 
concerning probability distributions on groups. 
That got us started; we eventually solved the prob-
lem and in the process also learned the tools that 
were needed for it.

It was a lot of fun: the three of us constantly 
exchanged ideas starting at seven o’clock in 

the morning. We were 
all bachelors, living in 
the same dormitory. The 
work day lasted from 
7 a.m. to 9 p.m.; it was a 
terrific time to learn. In 
fact, the second paper 
we wrote had Abel in 
its title, because it has 
something to do with 
locally compact abelian 
groups.

R & S: From what 
you tell us, it seems that 
your work can serve as 
an example for the fact 
that the combination of 
motivations and insights 
from real world problems 
on the one hand and of 
fundamental abstract 
mathematical tools on 
the other hand has shown to be extremely fruitful. 
This brings us to a question about the distinction 
between pure and applied mathematics that some 
people focus on. Is it meaningful at all—in your own 
case and maybe in general?

Varadhan: I think that distinction, in my case at 
least, is not really present. I usually look at math-
ematics in the following way: There is a specific 
problem that needs to be solved. The problem 
is a mathematical problem, but the origin of the 
problem could be physics, statistics, or could be 
another application, an economic application per-
haps. But the model is there, and it is clear what 
mathematical problem you have to solve. But of 
course, if the problem came from physics or some 
application, there is an intuition that helps you 
to reason what the possible answer could be. The 
challenge is how to translate this intuition into 
rigorous mathematics. That requires tools, and 
sometimes the tools may not be around and you 
may have to invent these tools, and that is where 
the challenge and the excitement of doing math-
ematics is, as far as I am concerned. That is the 
reason why I have been doing it.

India and the Third World
R & S: May we come back to your Indian back-
ground? You are the first Abel Prize recipient with 
an education from a Third World country. In 1963 
you left Kolkata and went to the Courant Institute 
of Mathematical Sciences in New York, where you 
still are working. We wonder whether you still 
strongly feel your Indian background—in math-
ematics, in training, your life style, your religion, 
and philosophy?

Varadhan: For twenty-three years, I grew up 
in India, and I think that part of your life always 
stays with you. I am still very much an Indian in 
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the way I live. I prefer Indian food to anything else, 
and I have some religious feelings about Hindu-
ism and I am a practising Hindu. So my religious 
beliefs are based on my real life, and my lifestyle 
is very much Indian. But when you are living in the 
United States you learn to adjust a little bit, you 
perhaps have a combination of the two that you 
are comfortable with.

My training in India has been mainly in classical 
analysis. No matter what you do, even if you do the 
most abstract mathematics, you use it as a tool. At 
crucial points, I think you need to go back to your 
classical roots and do some tough estimates here 
and there; I think the classical training definitely 
helps there. The abstract mathematical tools then 
help you to put some results in perspective. You 
can see what the larger impact of what you have 
done is. To assess that, modern training gives you 
some help.

R & S: The best known Indian mathematician 
of the past, at least here in the West, is certainly 
Srinivasa Ramanujan. He is known both for his very 
untraditional methods and results, and his note-
books are still studied by a lot of mathematicians 
around the world. He is certainly also known for his 
tragic fate and his untimely death. Has he played a 
specific role in your life as a role model? Is that still 
true for many Indian mathematicians?

Varadhan: I think the name of Ramanujan has 
been familiar to most Indians today. Maybe, when 
I was growing up, it was more familiar to people 
from the South than from the North, because he 
came from the southern part of India, but we 
definitely knew of him as a great mathematician. 
At that age, I did not really know the details of his 
work. Even now, I have only a vague idea of what 
it is about. People still do not seem to know how 
exactly he arrived at those results. He seemed to 
have a mental process that led him to these things, 
which he has not fully explained in his work. In 
spite of the years Ramanujan spent with Hardy, 
the West was not able to penetrate the barrier and 
understand how his mind worked. I do not think 
we can do anything about it now.

Mathematical Institutions
R & S: You spent the last years of your life in India 
at the Indian Statistical Institute (ISI) at Kolkata. 
There is another well-known research institute in 
India, the Tata Institute. We know that there has 
been some competition between these two institu-
tions although they specialize in different fields. 
Can you comment on this competition, the ongo-
ing relations between the two institutes and their 
respective strengths?

Varadhan: I do not know when the competi-
tion started. The Indian Statistical Institute was 
founded by Mahalanobis in 1931; the Tata Insti-
tute was founded by Bhabha in 1945. They were 
both great friends of Jawaharlal Nehru, the prime 

minister at the time, and he encouraged them both. 
Maybe there are some rivalries at that level, the 
institutional level. The mathematics division of 
the Indian Statistical Institute had Dr. C. R. Rao, 
who was my advisor, as its scientific director, and 
the mathematics division of the Tata Institute was 
headed by Dr. Chandrasekharan; he was the mov-
ing force behind the mathematics school of Tata 
Institute. Maybe there is some competition there.

I know many of the faculty of the Tata Institute; 
in fact many of them were from the same region 
in the South and they went to the same university, 
the same college, perhaps even to the same high 
school. So the relationships between the two facul-
ties have always been friendly.

It is true, the emphasis is very different. At Tata, 
they have concentrated on number theory and 
algebraic geometry and certain parts of abstract 
mathematics. The Indian Statistical Institute on the 
other hand has concentrated more on probability 
and statistics. Although there has been some over-
lap, it is really not that much.

R & S: We have heard that you still entertain 
close relations to India and to Chennai and its math-
ematical institute, in particular. And in general, you 
are interested in the academic development of Third 
World countries, in particular through the Third 
World Academy of Sciences. Please tell us about 
your connections and your activities there?

Varadhan: I go to Chennai maybe once a year 
now. Earlier it used to be twice a year, when my 
parents were alive. I used to go and spend a month 
or two in Chennai, and I visited the two mathemati-
cal institutions in Chennai: there is the Chennai 
Mathematics Institute, and there is also the Insti-
tute of Mathematical Sciences in Chennai. I have 
visited both of them at different times. I have close 
contacts with their leadership and their faculty.

In earlier times, I visited the Bangalore Centre 
of the Tata Institute: The Tata Institute in Mum-
bai has a Centre for Applicable Mathematics in 
Bangalore. I spent some time visiting them, and 
we have had students from there coming to the 
Courant Institute to take their degrees and so on. 
To the extent possible, I try to go back and keep in 
touch. Nowadays, with email, they can ask me for 
advice, and I try to help out as much I can. The next 
couple of years, I have some plans to spend part 
of my sabbatical in Chennai lecturing at Chennai 
Mathematics Institute.

R & S: You are already the second Abel Prize win-
ner working at the Courant Institute of Mathemati-
cal Sciences in New York, after Peter Lax. At least 
in the world of applied mathematics, the Courant 
Institute seems to play a very special role. Could 
you explain how this worked out? What makes the 
Courant Institute such a special place?

Varadhan: We are back to the 1930s, when the 
Courant Institute was started. There was no ap-
plied mathematics in the United States. Richard 
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Courant came to the U.S. and he started this math-
ematics institute with the emphasis on applied 
mathematics. His view of applied mathematics was 
broad enough so that it included pure mathemat-
ics. I mean, he did not see the distinction between 
pure and applied mathematics. He needed to apply 
mathematics, so he developed the tools; he needed 
to do it. And from that point of view, I think analy-
sis played an important role.

The Courant Institute has always been very 
strong in applied mathematics and analysis. And 
in the 1960s, there was a grant from the Sloan 
Foundation to develop probability and statistics 
at the Courant Institute. They started it, and prob-
ability was successful, I think. Statistics did not 
quite work out, so we still do not have really much 
statistics at the Courant Institute. We have a lot 
of probability, analysis, and applied mathematics, 
and in recent years some differential geometry as 
well. In these areas we are very strong.

The Courant Institute has always been success-
ful in hiring the best faculty. The emphasis has 
mostly been on analysis and applied mathematics. 
Perhaps that reflects why we have had two Abel 
Prize winners out of the first five.

Mathematical Research: Process and 
Results
R & S: You have given deep and seminal contribu-
tions to the area of mathematics which is called 
probability theory. What attracted you to probabil-
ity theory in the first place?

Varadhan: When I joined my undergraduate 
program in statistics, probability was part of 
statistics; so you had to learn some probability. I 
realised that I had some intuition for probability 
in the sense that I could sense what one was trying 
to do, more than just calculating some number. I 
cannot explain it, I just had some feeling for it. 
That helped a lot; that motivated me to go deeper 
into it.

R & S: Modern probability theory, as you men-
tioned earlier, started with Kolmogorov in the 1930s. 
You had an interesting encounter with Kolmogorov: 
He wrote from Moscow about your doctoral thesis 
at the Indian Statistical Institute, which you finished 
when you were twenty-two years old: “This is not 
the work of a student, but of a mature master.” 
Did you ever meet Kolmogorov? Did you have any 
interaction with him mathematically later?

Varadhan: Yes, I have met him; he came to 
India in 1962. I had just submitted my thesis, and 
he was one of the examiners of the thesis, but he 
was going to take the thesis back to Moscow and 
then to write a report; so the report was not com-
ing at that time. He spent a month in India, and 
some of us graduate students spent most of our 
time travelling with him all over India. There was a 
period where we would meet him every day. There 

were some reports about it mentioned in the Indian 
press recently, which were not quite accurate.

But there is one incident that I remember very 
well. I was giving a lecture on my thesis work with 
Kolmogorov in the audience. The lecture was sup-
posed to last for an hour, but in my enthusiasm it 
lasted an hour and a half. He was not protesting, 
but some members in the audience were getting 
restless. When the lecture ended, he got up to make 
some comments and people started leaving the 
lecture hall before he could say something, and he 
got very angry. He threw the chalk down with great 
force and stormed out of the room. My immediate 
reaction was: There goes my Ph.D.! A group of stu-
dents ran after him to where he was staying, and I 
apologized for taking too much time. He said: No 
no; in Russia, our seminars last three hours. I am 
not angry at you, but those people in the audience, 
when Kolmogorov stands up to speak, they should 
wait and listen.

R & S: That is a nice story!
Among your many research contributions, the 

one which is associated with so-called large devia-
tions must rank as one of the most important. Can 
you tell us first what large deviations are and why 
the study of these is so important; and what are 
the applications?

Varadhan: The subject of large deviations goes 
back to the early 1930s. It in fact started in Scan-
dinavia, with actuaries working for the insurance 
industry. The pioneer who started that subject was 
named Esscher1. He was interested in a situation 
where too many claims could be made against the 
insurance company, he was worried about the total 
claim amount exceeding the reserve fund set aside 
for paying these claims, and he wanted to calculate 
the probability of this. Those days the standard 
model was that each individual claim is a random 
variable, you assume some distribution for it, and 
the total claim is then the sum of a large number 
of independent random variables. And what you 
are really interested in is the probability that the 
sum of a large number of independent random 
variables exceeds a certain amount. You are inter-
ested in estimating the tail probabilities of sums 
of independent random variables.

People knew the central limit theorem at the 
time, which tells you that the distribution of sums 
of independent random variables has a Gaussian 
approximation. If you do the Gaussian approxima-
tion, the answer you get is not correct. It is not cor-
rect in the sense that the Gaussian approximation 
is still valid, but the error is measured in terms 
of difference. Both these numbers are very small, 
therefore the difference between them is small, 
so the central limit theorem is valid. But you are 
interested in how small it is; you are interested in 

1F. Esscher, On the probability function in the collective 
theory of risk, Skandinavisk Actuarietidskrift 15 (1932), 
175–195.




