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Abstract. David Ross Brillinger was born on the 27th of October 1937,
in Toronto, Canada. In 1955, he entered the University of Toionto,
graduating with a B.A. with Honours in Pure Mathematics in 19 59,
while also serving as a Lieutenant in the Royal Canadian NavhRe-
serve. He was one of the ve winners of the Putham mathematickh
competition in 1958. He then went on to obtain his M.A. and Ph.D.
in Mathematics at Princeton University, in 1960 and 1961, the latter
under the guidance of John W. Tukey. During the period 1962-964 he
held halftime appointments as a Lecturer in Mathematics at Prince-
ton, and a Member of Technical Sta at Bell Telephone Laboratories,
Murray Hill, New Jersey. In 1964, he was appointed Lecturer ad, two
years later, Reader in Statistics at the London School of Ecoomics.
After spending a sabbatical year at Berkeley in 1967-68, heaturned to
become Professor of Statistics in 1970, and has been thereesvsince.
During his 40 years (and counting) as a faculty member at Berkley,
he has supervised 40 doctoral theses. He has a record of acate and

professional service and has received a number of honors aadards.

This conversation took place on September 9th 2009,

in the Swiss Alps of Valais, during David's visit to
give a doctoral course on \Modeling Random Tra-
jectories” in the Swiss Doctoral School in Statistics
and Applied Probability.

1. GROWING UP IN TORONTO

Victor: | suppose this is an interesting setting to be
doing this, as one story would suggest you originally
come not from very far from here...

David: Indeed! Now | don't know the speci cs, but
there were Brillingers in Basel at the end of 1400's.
Once we were in Zurich, at Peter Buhlmann's invi-
tation, and we saw a statue that was close: B-U-L-
L-I-N-G-E-R. Now, the Brillingers in Basel became
protestant at the time of Martin Luther. The next
time 1 nd them is in the 1700's when Brillingers
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went to Pennsylvania as Mennonites. They nally
got up to Canada after the American Revolution.
They were the original draft dodgers. You see then,
in America, men had to be in the militia, but the
Brillingers were paci sts. So they went to Ontario
where they could practice their religion as they
wished. So I'd like to think that there is some Swiss
background and presumably it would have been
through some great-great uncle who was \Rektor"
of the University of Basel.

Victor: | see, | see, so it would then be Brillinger
[German pronunciation] rather than Brillinger
[French pronunciation]?

David : That's right. And you Victor told me that
you've seen a truck on the Swiss highway with
Brillinger on it. Also Alessandro [Villa] told me he
saw a mailbox with Brillinger on it, or something
like that.

Victor:  Jumping much further into the future: you
grew up in Canada.

David: Yes!
Victor: Could you tell us a bit about your family?
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David: My father died {let's just work it out{ when  don't think | really thought about not having a fa-

| was 7 months old, so this was very harsh on my ther when young, but | do wish | could have asked
mother. She woke up in the middle of the night my father certain questions since we did not have
and he seemed to be in some trouble, but then shemuch contact with the Brillinger side of the family.
fell back asleep and | think she felt guilty about That was a shame.

that ever after. | doubt there was anything that Victor: Did you have any in uential teachers at
could have been done back then because he died o§chool?

a cerebral hemorrhage. | wish | could have gotten payig: Oh, yes! There is one very in uential teacher
to know them together better. You know, they had who taught me when | was at Upper Canada College
their house, a cottage, a dog and so on. They had a1 was the private boy's school. | had not started

a Harley motorcycle and went o on that on their  ihe year there and when | transferred, he found out
honeymoon, they had a sailing canoe... Lakes, andinat | was not very good at fractions. So, he spent

Canadian things were very much part qf their lives. gome time tutoring me. Now he was also an impor-
My mother was actually a very beautiful woman, 40t person in Ontario hockey. And after tutoring

when you see the pictures, with smiles [Figurel]. me he came in the class one day and said he had
But the smiles mostly disappeared after my father's g hockey rulebooks and he was going to give one

death. Then, it was World War Il times and most 4 them to whoever answered a mathematical prob-
of the men were gone. It's hard for me to imagine |em rst. So rst question, my hand went up, one
she wouldn't have remarried. But it just never hap- ,jehook: second question, second rulebook:; third
pened. question, third rulebook! So he said \David that's
She really cared a great deal about my education it, you can't get anymore of those"! | really learned
and structured things so that | got a ne education. | was good at sports. Or no, actually, | wasn't good
At the start, there was a bit of money {because my at sports, | was good at math, but | was very moti-
father was going to be an actuary, so she had somevated when it came to sports! [laughs]. The teacher's
insurance money. | went to a private boys' school in name was H. Earl Elliott.
Toronto until the money ran out. Then, there was Victor: And those were the same rulebook?

this school for bright kids in Toronto, the University  pavig: [laughs] Oh ves! | don't know what | was
of Toronto Schools (UTS). | took the exam and got going to do with all of them! He had not speci ed
into it. UTS was very important for me. | should any rules, so | had three and gave my cousins two! |
mention that my maternal grandmother was also 5 realised | was good at math, and I loved work-
very important, and perhaps she raised me. She hadmg on math problems. A lot of books had problems
had her husband die in the great u epidemic and \yithout the solutions in the back. | had a lot of fun
found herself with ve children to raise. So | had, doing them. Perhaps | had more time to do that
| think, a beginning that made me appreciate be- hecayuse the weather was bad in the winter and |
ing alive and not really expecting too much to come g not have siblings. Afterwards, | went to UTS. |

from it. | really have been pretty content and non- g4 that was for bright kids, but part of the def-
aggressive about things in my life and feel very Ipcky. inition of \bright kids" then was being male [both
You know, all four of my uncles {and I've decided |5gn]... Luckily things changed, although UTS no

they were my role-models{ were taxi cab drivers at |onger wins the Toronto high school hockey champi-
some point in their lives. The way they could just onghip Jike it used to! | had a very in uential math-

talk to anybody and the way they engaged people, gmatics teacher there, Bruce McLean. He was also
to some extent formulated the way | have become. | {he hockey coach and is still alive. He would just let
had a lot of paying jobs as | was growing up includ- me work at the back of the room on my own. Every-
ing caddying, delivering prescriptions, salesperson in body else was up towards the front, but he would
a small shop. just leave me alone at this table and bring these
| had a lot of cousins that were important to me books full of problems, [e.gLoney (1930)]. Statistics
because | didn't have siblings. And there were a lot was one of the topics. And there were these British
of wonderful mother's side family gatherings. So, | problems that you've probably seen in the Tripos,
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Fig 1. Young David in his mother's arms at the King and Queens visit to Toronto, as a Cub Scout, and with his ski gear.

Victor, things like that. | don't know about what

level 1 would have been at had | been in England,
because students there started working with these
concepts very early on. | read a book where | think

Dyson said he had solved all the problems in Piag-

gio's di erential equation book [ Piaggio (1920)], but
when he was at public school { | did that when | got
to University, so | guess | was lagging behind. But
| think | was very independently driven to work on
these things. I thought | solved them, but, you know,

| didn't quite know; but anyway, | solved them to
my satisfaction. Then, Ontario used to have some
pretty tough High School exams, for the last year
{grade 13{ and four of them were on algebra, geom-
etry, trigonometry and problems respectively. | got
100, 99, and 100 on the rst three and 96 on the
last. | still think about that 96. You see you were
to do 10 problems, but there were 12. So | \solved"
all 12. Later \Mr." McLean told me that the person
who was grading kept getting a total of 116 on my
exam, and he could not gure out what was going
on for a while. Eventually, he realized that | had at-
tempted all 12. My error was that one of them was
nding the maximum or minimum of something, so
to show o | used calculus, but | forgot about check-
ing the second derivative! I've never forgotten that
since! [both laugh] But anyway, that brought me a
scholarship that helped me make my way at Univer-
sity. Back then, prizes were important because there
weren't many bursaries. Now, in America, they've
switched to means tests. But | won a lot of prizes
as an undergraduate which kept my mother and me
with food and so on.
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Victor: Evidently, mathematics was one thing you
enjoyed, but what about sports?

David: | love sports, | always have and | have al-
ways been a Toronto Maple Leafs fan. | don't know
if | still have it, but there was a wonderful picture of
me about 3 years old with hockey stick in hand and
skates on feet. | was often the last guy to make the
team or the rst guy not to make the team { but

| was always there! When | was growing up, they
would ood the whole neighborhood park so there
would be 5 or more hockey games going on. You
didn't need all this fancy equipment. | guess | could
make the formal teams until | was 13 or so, but then
that stopped. It returned for a while when | went to
Princeton as a graduate student. There | got to be
like an intramural star, because | could raise the
puck, knew the rules and played left-handed. Now,
I mentioned my high school teacher, Bruce McLean.
There's a story | love concerning him: there was my
50th High School reunion a couple of years back and
| was in Edmonton the week before the reunion and
was going to need to be in Toronto the week after, so
it was just too much time to be away from Berkeley.
One of my dear friends from High School and Univer-
sity, John Gardner [now Chair of the Board of Direc-
tors of the Fields Mathematical Institute], asked if
I'd like him to arrange a lunch with \Nails" McLean

{ his nickname for UTS students was \Nails". | said
of course! So, when | went to Toronto the week af-
ter, we had lunch. McLean was 96, and had driven
in through all the tra c to central Toronto for the
lunch. We had a wonderful time. It turned out he
had also been in the Navy, so we discussed that.
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But at the end of the meal he got this incredibly se-
rious look on his face. So I'm thinking \What's this
all about?" And he says \David, when you were at
school, there was something | really worried about,
| worried about it for a long time". So I'm sitting
there with my eyes rolled back and wondering. He
continued \I really wanted you on the hockey team,

things | was good at and enjoyed. | was principally
good at math, and it was obvious what my career
was to be.

Victor: You once told me a story about doing some
very applied statistics in the Navy.

David: That was my rst independent statistical
research activity, | would say! So let's think. My

but there were a lot of good players that year!" [both
laugh]. I just grin when | remember that. And indeed
the team was good. They won the Toronto champi-
onship. | just wanted to get the sweater, go to prac-
tice, and, if we're winning 7-2, get to skate around
a bit. But | had to wait until Princeton to do that.

fourth summer, | had already gone through a lot

of basic training, becoming a communications spe-
cialist and a sub lieutenant. | was going to be in the

aircraft carrier, the Bonnaventure, and we were sup-
posed to sail into the middle of Atlantic because the

Queen was going to y over there on her way to visit

Canada. And so we were to be stationed out there.
| don't know why, maybe in case she leapt out with

a parachute or something like that! | mean it was

awfully ill-de ned! [both laugh]

Victor: ...after all it is the Royal Canadian Navy!

David: That was at University. | knew that by David: Exactly! So we had to toast to the Queen at
joining the Navy | was going to get to go outside banquets and such and such. Anyway, they had to
of Toronto and perhaps Canada for a bit; because nd something for me to do during the open period
Toronto was really a bit boring back then. Canada before the mission. So, they decided that, since |
did not have a draft {still doesn't{ so the way the Wwas studying statistics, they would like to know how
government thought they could get o cers for the Mmany messages were sent out by the eet weekly for
regular military was by having army, navy and air several years. They took me to this room, and here
force programs at the universities. That was a bit were these huge stacks of signals by week. | would
like Boy Scouts, and I'd been a Cub [Figurel], and still be counting them if | had done it directly! But

a Boy Scout. For me, it was obvious to join the Navy instead | thought why don't | just get 100 and weigh
because | loved to canoe and sail, and you got to gothem and estimate a weight per signal. And then
to Europe and Mexico. Whereas if you were in the | asked for a scale, which they found. And | just
Army you got to march around in the dust of On- measured how heavy the piles were, and so | gave
tario; and if you were in the Air force, you were in them nice graphs. When the eet was at sea, there
Saskatchewan, which is at, and with not so much Wwere a lot more signals, and things like that. | guess
to do then. So, | was on my way to seeing the world it sounds nutty to be saying the following, | mean
and at the same time got paid very well, the food I'm totally a pacist and | think I've been that all
and the clothing were obviously provided. Plus it my life { but I did enjoy the Navy! | suppose back
was a lot of fun, | just loved it. | mean guns were then Canada was doing peace keeping. Like Brazil's
only 5% or less of the life. So it was a no-brainer these days that was the Canadian role then. Our
to be in the Navy. Second year | was based on the Prime Minister Lester Pearson won the Nobel peace
West Coast [Figure 2]. In the program there was a prize for the idea of creating a UN Peace Force. My
prize for the person who was best in navigation and thought was that the world needs policemen, and
| think 1 won probably easily as | had taken an as- since Canada was not in an aggressive posture at
tronomy course and had learned all this spherical that point, | signed up. By the way, in the remaining
trigonometry previously. The way things worked | time before the cruise, | did a lot of dinghy sailing
ended up being a communications o cer learning in Halifax harbor.

about radio and coding. This was great since | had Victor: Shall we talk a bit about the University of
been learning physics as well as mathematics. YouToronto (U of T)? You did your bachelors honours in
know, in my career I've gotten to study mostly the pure mathematics. | recall you telling me in Berkeley

2. UNIVERSITY OF TORONTO AND THE
CANADIAN NAVY

Victor: You mentioned before that you were in the
Navy, can you tell us a bit more about that?
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Fig 2. David in the Navy o Santa Barbara in 1957, and upon graduati on from the University of Toronto in 1959.

that you were already reading Bourbaki as a rst ton. | found myself a couple of years ahead of the
year undergraduate { in French. American students. You see I'd gotten to do mainly

_ maths and physics at Toronto, and | also had this se-
David: Yes, that's true! | was lucky because Canada et weapon: French! | mean the French probabilists

was trying to be bilingual to support its franco- \yere then doing all this wonderful stu, E. Borel,
phones and | studied french for seven years. So therep. levy and M. Fechet for example. And most of
was a professor at U of T, John Coleman {who is thejr things were not being translated. Nowadays the
still alive, aged a hundred or so | think; these Cana- french mathematicians write in English most of the
dian mathematicians live a long time. He found out ime so that's not an issue. That was rst year. That
| could learn and read in French. | think he iden- year | also had a course from Ralph Wormleighton,

tied me especially because | had won this prize pe had been at Princeton { there was a real Toronto-
for algebra/geometry/trigonometry and problems. princeton railroad including Don Fraser, Art Demp-

He found what | looked like by Watc_:hing where my ster, Ralph Wormleighton; and when | applied to
homework handed back ended up in the classroom.grag school | only applied to Princeton. It never oc-

He invited me f_or a coee or Whateve_r. Actually, he rred to me to apply anywhere else. | don't think
was remembering when | talked to him a couple of that was a statement of con dence, but I didn't have
years ago that we had butter tarts and tea when we gnyone who had been at university at home, so | just
met. He got me reading Bourbaki. And then he said \yas not getting that kind of advice. The second year
why don't you do some of t'hese problems? So we\yas Dempster. Dempster has often taken the geo-
met the each week: | couldn't do the problems, and: metric approach. When I took a course from Coxter,
perhaps he had trouble too. | don't know if | could | |ater saw where that approach was coming from.
do them now, it would be fun to try. The rst book  apd then in the third year was Don Fraser { he was
was on algebra and | believe that Coleman bought certainly using a lot of algebra. The fourth year was
it for me. | still have it [ Bourbaki (1951)]. The Iate_r Dan DeLury. He was this skeptical older guy. He'd
ones on analysis have probably been the most im-peen out doing biometrical studies. His attitude was

portant to me. Coleman got me reading Bourbaki  hat one might have thought that they had designed
and | remain very appreciative. Going through them 5, experiment well, but there were many ways that
really stood me in good stead when | got to Prince-
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an experiment might have gone wrong. His course ematics then an actuarial career was a route to the
was very maturing for me. It's important to have middle class. I'm not sure | was after being middle
some training in criticism when you're an applied class, but | needed to help my mother, so | was go-
statistician. ing to be an actuary. But Don Fraser, who had great
Victor:  So, that means that you would have had in uence on me, said something like: \Well David,
quite a rigorous maths background but also would sure that's nice, that you're going to be an actuary,

have been exposed to quite a bit of statistics, which but why don't you go to Princeton rst?" So, | did!
is rather atypical for that time period. | went to Princeton, the plan being to become an

David: Although | was in pure mathematics {that's actuary after | was done with all this childish fun,
what my degree was in{ | went to all the statis- namely mathematics.

tics courses. As a matter of fact, | probably went to Victor:  Apparently it was too much fun...!

all the courses, including the actuarial ones. Back David: | guess that's right. And | realized at some
then, | could just sit there and absorb things. It's point that anything | could do as an actuary, | could
not as though I'm boasting; | used to feel embar- probably do as a statistician { with the added bene t
rassed about saying things like that, but | think | that | would get to travel and be an academic. I did
was just lucky: it was not really anything | did, its take enough of the exams to become an Associate of
just the way it was. | wish | could have played hockey the Society of Actuaries.

better, but | didn't get that skill nor the ability to Victor: Just before going o to Princeton, you were
run 100 meters in less than 10 seconds. | guess I'mamong the winning 5 of the Putnam competition of
saying there may be a gene that | was lucky enough Spring '58.

to get. David: It was again Coleman, who got me involved.
Victor: Do you recall any lectures that you partic- Victor: And | recognized a couple of other famous
ularly enjoyed? Coxeter had a ne reputation as a names on the same honours list, Richard Dudley and
lecturer | suppose. Larry Shepp.

David: Oh yes, Coxeter was wonderful. He had left David: Yes, | got to know them both. You see, both
England after World War 1. Also Tutte, who is an-  of them went to Princeton for graduate studies. | re-
other geometer, was great. In fact, Tutte had broken ally had no idea of what was involved. | just went
one of the important Nazi codes in World War Il { and took the exam! | remember that Erdes visited
and none of us knew that. But some people in the Toronto for a month and he gave a course. One of
class were mean to him because he was a little shythe problems he taught us was on the Putnam exam!
and they teased him. I'm sure if they had known [laughs] Some number theory thing [continues laugh-
about his breaking the code, they would have beening]... So on the exam day that one was out of the
more like \wow" instead. Regarding Coxeter, | re- way pretty quickly! He was just a real gem, a real
member one funny story, where he was talking about role model. | mean he had these simple direct ways
a particular geometry for many classes. His courseto approach problems, and would advocate that you
became his book Coxeter (1961)] or the book was should take a breath before you start writing down
part of his course. So, there was this particular - a lot of equations and things like that. U of T was
nite geometry he was talking about a lot, with very absolutely super. | got a super education in mathe-
bare assumptions and he was talking about it dur- matics there and at high school. | mean some people
ing a number of classes. So, nally, | asked \Why are might think of Canada as being a backwater, or as
you spending so much time on this, is itthat impor- having been one, but there were some very ne re-
tant?" And he said something like: \Well you seemed searchers and teachers. You know, Coleman had also
so interested, Mr. Brillinger!" | mean, | was just ask- gone to Princeton just before the War started. | was
ing questions to keep up with where he was going! | lucky.

was intending to become an actuary for many years, | can't resist adding that, while | was at U of T, |

in part because my father worked for Imperial Life. was actually at Victoria University. There, | earned
And they were very good to my mother and me. | a letter for playing on the soccer and squash teams,
had realized that if you are poor but good at math- each for four years. | can show the letter to you!
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Fig 3. David with Bruce \Nails" McLean and with Don Fraser.

3. PRINCETON

Victor:  When did you move to New Jersey?

David: Inthe summer of '59. That was my last sum-
mer in the Navy, and | had become a Lieutenant. |
turned up there in the beginning of August having

you interact with people a lot. Math was a lot of fun
too, but you interact with a much narrower group of
people. DeLury had impressed me, because he was
really working at the frontier of the applications of
statistics. | have found myself realizing that statisti-
cians are the keepers of the scienti ¢ method. When

Ieft the Bonnaventure. | had aSked |f there was some a SCientiSt comes up W|th Something, What can they

work for me, and it turned out that Sam Wilks had
just nished writing his book Mathematical Statis-
tics [Wilks (1963)]. My job was to work on the prob-
lems. | remember | just lay out under the trees at
Graduate School working on them, right by the golf
course {which | would golf on most days, illegally.
I remember going over to Wilks' o ce just before
term started. One of my Canadian friends, Irwin
Guttman, was there. | said \Well here are the so-
lutions, but I couldn't get one of them". And Wilks
went \What???". In the end he took that problem
out of the book. It was about proving that the me-
dian and the mean were jointly asymptotically nor-
mal. It took me a while to gure out a neat way to
do that.

Victor:  You got right into mathematical statistics
upon arriving at Princeton.

David: Oh yes. Already at Toronto, | could see that

reasonably conclude? That appealed to me, to be
able to get involved in many elds.

Victor: And when did you meet Tukey?

David: [laughs] Aaaaah, John Tukey... | watched
him like a hawk! Because he was so interesting gener-
ally and so much fun to watch. | had been told about
Tukey by Coleman. Coleman had been a graduate
student when Tukey was at Princeton. And Coleman
told me that | was going to meet someone who, at
beer parties, was always drinking milk, he just had
a big glass of milk. So | knew before meeting him
that Tukey was di erent. Because at a beer party
in Canada you drink beer, that's part of your man-
hood, or something like that. Princeton; at Prince-
ton you didn't have to take any courses. You could
sign up for one and would get an A, even if you
never turned up. You had to write a thesis and pass
an oral exam, so that was pretty good! So let's see;

statistics, perhaps as an actuary, was for me, becauseTukey gave a time series course. And here was this
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person, unlike any other person | had ever met. He something too precisely, then you would have lost
was from New England, very Canadian in a lot of important aspects going along with it. But David
ways. He had pride in his background. He was care-didn't think that you could talk about things prop-

ful with money, and he had apple pie for breakfast. erly unless you were completely clear. Of course,
So | went to his time series course and this involved Tukey's and David's great confrontation was over
a lot of Fourier analysis { and | had a strong back- census adjustment. | picture that David took a strict
ground in trigonometry and that made the course interpretation over what was required while JWT

attractive. was after an e ective estimate of the counts. It is
Victor: Did you attend any of these courses along N0 surprise that David was debating champion at
with David Freedman? McGill. He surely could have been a ne lawyer, and

David: Oh yes! David F. was a year ahead of me, Nen & judge, and then ...

and he was in uential on me [pauses and re ects

for a moment]. | guess, oh my, most of these peo-

ple are dead now, goodness. OK, whatever. | haveVictor: He did get involved with statistics and the

these two stories about David, one involving Frank law.

Anscombe and the other John Tukey. Now, David David: Yes, he was involved in statistics and eco-
was a year ahead of me at Princeton. He was fromnomics, too. He worked at the Bank of Canada for a
Montreal, | was from Toronto so we were natural while. | think he might have expected that he would

\rivals”, right from the beginning! That's just the  be going down that road. He probably thought that

way it was. Of course | don't mean that in a bad being a statistician you can do anything you want

way. Anyway, Frank had asked David F. to be his to { that was my own reason for choosing statistics.
teaching assistant in a course. And David said: but  David was a very sweet person. | am thinking just
| am on a scholarship, | don't have to do that! \OK, now of his taking Lorie and me out to dinner in a

ne.", said Frank, and then Frank asked me [laughs]. nice Princeton restaurant after we got back from our
And | knew what David had said, and got to give honeymoon.

the same answer! David analyzed a lot of situations vijctor: Going back to Tukey, what did you learn
very clearly, and | observed David as | do a lot of from him as a researcher, what was his style?

people. David: | learned that there are novel ways to solve
David F. never changed in terms of his intellectual most problems. | think JWT could add two four-
calibre and wit, and the character of his questions. digit numbers in ten di erent ways that no one else
David was also in Tukey's time series course. Early in human history would ever have thought of! | mean
in the term Tukey used the word spectrum several he was like Richard Feynman. He was of the same
times. And David after, | don’t know, 20 minutes or  jlk. There are people, and there are lots of histori-
some such, asked what the de nition of a spectrum cal examples, who just think di erently than almost
was. So, Tukey said something like: \Well, suppose everyone else. Also what | have learned from Tukey
you've got a radar transmitting signals up and it s that there is a physical interpretation of so many
bounces o an airplane and a signal returns ... so you of these concepts when you look at the history of
see... well that's a spectrum”. So, David's manner mathematics. That's what | tried to bring up in my
was \Well, ok.” Then the next class the same thing talk this morning about how some of these things
happened. Tukey mentioned the spectrum, David came out of Kepler and Lagrange and so on [David
wanted a de nition, and Tukey said: \Well, suppose was lecturing on SDE modeling of random trajecto-
you have a sonar system and it bounces a signal 0 aries using potential functions]. That you can under-
submarine, or some such"... David never came back!stand a lot of this contemporary work if you think
[both laugh] about how it had been generated in the rst place. |
That was really pure David F., wanting clear ex- think Tukey often found himself explaining things to
plicit de nitions. Tukey and David were the oppo- people who didn't know much mathematics. | paid
sites of each other. You see, Tukey believed in vagueattention to how he did that. | would like to think
concepts. He believed that if you tried to de ne that I'm not bad at doing that too. In a sense, you
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Fig 4 . David with John Tukey at the NBC Election Centre in 1962.

probably lie a bit, | mean you probably use an anal- | learned while working with him that, when he used
ogy or a metaphor at some point, which is not quite some new word, | shouldn't worry about it. | should
right, but people get the idea. just let him talk a while and then try to gure out

Victor: That's the advantage of vagueness. what it was all about. | think a lot of people had a
David: Yes, indeed! Tukey's vagueness meant for ex-nard time understanding what he was trying to get
ample we that could start out with standard errors &t I would eventually come up with something; now
and later nd ourselves talking about the interquar- if it's really what he meant, I don't know. I'd say |

Victor: What was your relationship like when he Nim {1 mean I didn't know you shouldn't tease pro-
became your advisor? fessors until much later! Because | was working class

. L Canadian and had my uncles as role models. That's
David: Re advising: there were lots of good prob- how thev'd aporoach peonle. Not mean teasing. iust
lems around Fine Hall and the Labs that | worked ydapp peopie. 9

on. Eventually, JWT suggested a particular one. The seeking a smile. | have also teased David Cox. David

deal seemed to be that if | started to have trouble, W.as patient with me. _
| should go see him. Maybe his not being around Victor:  There was good chemistry between you,

town often was part of the breaks in our meetings. then. Because, you know, he was relatively conser-
When | would meet him, if | seemed a bit too cocky Vative and you've been pretty progressive and open
he would knock me down: and if | looked discour- about it all along.

aged he would build me up. My thesis concerned David: There was, yes sure. We could talk about
formalizing Gauss's delta method by working with things just like that. No tension. He was on the con-
truncated random variables asymptotically. Another servative side, true. But it was more about di er-
thing was that during the school year | had the day- ent cultures. He was American and | am Canadian.
a-week job at Bell Labs, so often | drove back and Canadians are progressively conservative. In those
forth to Bell Labs with him, sometimes in his con- days, there was a conservative spirit in Canadians
vertible. During those drives, we talked about a lot of when it comes to the way one dresses or the way
things. Sometimes, there were other passengers tooyou talk to other people. So, there was conservatism
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in me, but it was social conservatism, not political
conservatism.

Victor:  Well, it would appear that Tukey had a
very high opinion of you. It has been rumoured that
he used a \milli-Brillingers" scale to measure people
up?

David: [laughs] Yes, | have heard that from several
people, including Mike Godfrey and Bill Williams,
but what does one say? Bill told me that once Tukey
asked about a prospective student, \How many milli-
Brillingers?". Bill's reply was \four or ve hundred
mB's". John responded with something like, \Well
that's very good." | don't know, | guess that | was
quick on my feet, | don't mean at running. If | had
to do something | would go and do it.

Victor:  What about Sam Wilks whom you just
mentioned earlier?

David: Sam was wonderful too. He was just a gem.
It's a shame that he died way too soon. One story
is that he was taking shingles medicine and drank
some alcohol that night and there was a bad synergy.
Another is that there was an unpleasant meeting
over the admission of a student to the program. Sam
was conservative politically, but that was never an

using Mood and Grayhbill { not an easy book. She
was in Princeton in the \work" component at the
commercial side of the Gallup Poll. The Riehms in-
troduced us. Carl was in mathematics, eventually
becoming a professor at McMaster University, and
Elaine was also working at Gallup. | think hers and
Lorie's desks were next to each other. The Riehms
were often trying to get Lorie and me together, but
Elaine kept complaining because | was always out of
town! | went back to Toronto a lot { no course re-
sponsibilities, remember? Lorie was attractive and
we found lots of things to talk about. Anyway, it
was a blind date. And, | don't know, we just hit it

0 quickly! One thing that | loved about Lorie was
that she was very political {my politics weren't well
formed at all yet{ and she was also very analytical.
Her parents even more so! Later, we realized that we
each had a parent who had been born in China, the
child of Methodist missionaries.

Victor: What a coincidence!

David: Oh yes! They were, in fact, in the same
part of China: Sichuan province. And now with the

web, you can nd surprising things. So, | entered my
Brillinger grandfather's name and her Yard grand-

issue. He had me work on these problems in the draft father's name, into Google, and then found them in
of his book as | mentioned. | also sat in on the course the same book! Bond eld (1912)]. Lorie's grandfa-

that was based on the book he was writing. He was ther was in an American missionary and my grand-
a social animal. | can tell you one story. The Tukeys father was a Canadian medical missionary. Her par-
{ God knows for what reason { had decided to have ents were very political and they had a huge wealth
a come-as-your-spouse party. So Lorie was supposedf political literature. Probably like the literature

to dress like me and | like Lorie, and so on and so you, Victor, grew up with. | was a bit shy with them,
forth, Mrs. Tukey like John Tukey, and John Tukey and since they had all these magazines and books on
like Mrs. Tukey. That happened, but Gena and Sam the co ee table, | could always check something out
Wilks came along as themselves! Near the end of mywhile | was listening. So, there was a very politi-
studying, | went o for an interview at the University  cal side to it all, too. Anyway, we fell in love and
of Michigan, before | knew whether | would receive it's been good. Almost 50 years now! People often
a postdoc. Jimmy Savage was there then. | told him say about us that we don't need to talk, that we

about the party. And | think he went like this [David
holding his chin down] and said: \I know too much
Freud to ever do something like that!" | didn't know
a lot about Freud and | still don't know what Savage
meant, but he did know a great deal about many of
things.

Victor: So how did you meet Lorie?

David: Blind date! and we're both proud of that!

One has to take risks sometimes. She went to An-

tioch College with its work-study program. She was
studying sociology and had taken a statistics course
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just simply communicate. Lorie changed her career
goals quite drastically after meeting me. If she had
returned to Antioch College then | would have gone
to Yellow Springs with her, probably to teach statis-
tics. But in the meantime, | completed my PhD and
had applied for a post-doctoral fellowship at Lon-
don, which | was awarded. Lorie decided she pre-
ferred to go to London. She was actually studying
British Trade Unions at Oxford when | asked her to
marry me, so she got back to England quite quickly.

Victor: Indeed you really dashed through your PhD
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Victor: David Cox once told me that the less struc-
tured approach is appropriate for the very brightest
of students.

David: Yes, | think so, but I certainly don't claim
to be a member of that group.

Victor:  What do you think happened with the
Princeton group?

David: From hearsay, | think | can make a reasoned
guess. Tukey was a dominating gure. | know he had
tremendous respect for Sam Wilks, but I'm not sure
about some of the other people there. Also, he had
the mathematicians to contend with. Yet, he needed
people. He asked Don Fraser various times to go to
Princeton, he asked Art Dempster various times, he
asked me several times. Clearly, | can only speak for
myself. | just wanted to do some things that were
mine. It sounds sel sh, but Tukey was so dominant
and so quick. | don't think that he thought any less
of me because | refused. A lot of people were afraid
of him. For example, if they had a cockeyed idea, he
didn't mince words. He told me once that he thought
the best way to get a scienti ¢ discussion going on
something was to start an argument. Now that's just
the reverse of my personality. | did see him do a lot
of that. It was possibly he wanted to get beyond the
in less than two years! How did that work? Did the early pleasantries that go on. He did run over quite
lack of coursework requirements have anything to do a number of people. He liked to argue and expected

Fig 5. David in his Princeton PhD Regalia in 1961.

with that? to win. | think that he wanted to win because he
David: | don't think so. had a goal and wanted to get there quickly. |1 did
Victor: | guess that your \milli-Brillingers" had! love interacting with him during my thesis research.

David: [laughs] Aaaah, | don't know, | guess Tukey | found I could communicate very easily with him.
gave me a problem, and said \see what you can doBut still, | felt a need to do my own thing. Princeton
with it". So, | graduated that following May. Why  did get a viable group at one point, and it became a
didn't he give me something like Fermat's last theo- department. The members included Geo Watson,
rem, | don't know! But | actually had a try at prov-  Peter Bloom eld and Don McNeil. They each had
ing that in high school. | read a lot of the history of a de nite presence in the statistics world. However,
mathematics. | think that Peter Bloom eld just got fed up with
being Department Chair. So he went o to a large
department at North Carolina State. And McNeil
Victor: | suppose nowadays in Berkeley, as well aswent back to Australia. Also, | gather that Watson
many other US universities, there is quite a bit of was treated quite terribly by the Mathematics De-
structure with a lot of coursework and exams. How partment. | was very sad when Geo died for he had
do you compare those two di erent systems? spoken truth many times. Eventually, Tukey was the
David: Well Freedman and | talked about that once. only senior person left and when he retired the de-
And we agreed that we would not have gone to partment went away. So, it is a sad story, but part of
Berkeley, which is pathetic. But that's the system. Princeton's strength in statistics was that the peo-
Plus Princeton was very selective when | went there, ple it was producing for many years came through
| think, two statisticians admitted each year. mathematics, so there was no messing with them in
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terms of mathematical stu, but yet these people

the computer, then reconstituting it and listening to

wanted to apply mathematics as opposed to doing it. Really, the spectrum and a lot of these time series
research in some mathematical specialty. To deviate things had a real meaning for me at that point. | also

from the present topic slightly, | have long found
classical applied mathematics a bit boring and old-
fashioned, but | do know that Fisher, [Fisher (1929)]
wrote that \statistics is essentially a branch of Ap-
plied Mathematics". Nowadays, one might say that
statistics is a combination of applied mathematics
and applied computing, the two driving the eld.
A Princeton review committee was set up, and rec-
ommended against continuing the Statistics Depart-
ment, and that was that. But | did have a lot of fun
at Princeton.

4. BELL LABS

Victor: Could you please tell us a bit about your
summers at Bell Labs?

David: The rst summer in grad school, there was
a group of us from Princeton that had summer jobs
at Bell Labs. | would drive up there with my friend
Carl Riehm, an engineer and a logician. | don't know
if the Labs had this program to nd future employ-

golfed a lot. The Labs had a short 3 hole course.

Victor: You got experience with getting your hands
dirty with data.

David: Oh yes, right away. | really loved that. But,
more importantly, | got exposed to a whole cast of
characters creating exploratory data analysis! John
Tukey, was the leader, obviously. But there were oth-
ers right up there with him, Martin Wilk, in partic-
ular { he wrote some important papers with John.
There were also Roger Pinkam, Bill Williams my
buddy, Dick Hamming, Ram Gnanadesikan, Colin
Mallows who had a strong in uence on me. | was in
an o ce with Colin so that was enjoyable and edu-
cational. And lunch was where | became a statisti-
cian, really. The whole group of us would go down
to the cafeteria and sit around a big circular table.
So, lunch was about this communal group trying to
help each other with their scienti ¢ and statistical
problems. Then, people would go back to their of-
ces and do their own things. | mean the old Bell

ees or if it was just a good deed for science. | haglabs worked wonderfully and it's just pathetic that

learned some computing at Toronto on their IBM

it went away. There was an open door policy and ev-

650. Toronto had these computing services very early €7YP0dy shared the problem they were working on.
on, for example, they had a Feranti from the mid Ve had a lot of fun playing pranks up there, too.

'50's. So, | had started out learning computing in a

You know, it was all a gentler world back then in

course in the physics department. This was before the early 60's. It had an incredible in uence on my
Fortran existed, so we were using machine Ianguage.becom'”g a statistician because really they were cre-

Princeton had a 650 also, which | didn't really use
that much { | guess | was a lot more interested in
group theory then. But when | went to my summer
job at Bell Labs, they had an IBM 701. Fortran got

ating a lot of applied statistics. | was very lucky. |
mean | got onto a pretty good escalator going up.
You don't realize at that time how special it all is
scienti cally and socially. When [I've talked to some

created and so they had me programming various of the other Bell Labs people we've all said \Those

things for Tukey. That was pretty much the story
during my rst summer; it was nice to make the

were magic years.", and that we were so lucky to be
right in the middle of them. Bell Labs was clearly

money. Then, the second summer... Let's think... | Years ahead of people in digital signal processing.
guess the second summer Lorie had appeared on thd Ukey coming up with the Fast Fourier Transform

scene! So, we had a lot of fun. I think that's when
Tukey had me writing some programs involved in
discriminating earthquakes from underground explo-

was just part of it. He was working on EDA methods
too...

Victor: Did you \witness" the FFT being devel-

sions. He was then involved in the Geneva negotia- oped?

tions for a nuclear test ban treaty with the Russians.

David: Tukey's form, yes. In his time series course,

Tukey had one of those out of the box ideas, the John had some way of doing it by complex demod-

cepstrum. He thought this might also work for pitch
detection. That's what | was doing. Speci cally, tak-
ing speech signal, digitizing it, doing things to it on
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ulation. Filtering this and ltering that and then
putting things together. But one day in '63, he
turned up at a class with an iterative algebraic ap-
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become one too, Maurice Quenouille was a Reader,

for the case when one could factor the number of Claus Moser was a Professor, as was R. G. D. Allen.

observations into a product of two integers Tukey
(1963)]. It turned out that F. Yates and I.J. Good

had a related way for getting the e ects in factorial
experiments. The FFT idea switched a lot of Bell
Labs e ort from analogue to digital signal process-
ing. It was wonderful to be there. It gave me things
to do in statistics. The people involved got to be

| was surrounded by these senior people who were
right in the middle of analyzing fundamental eco-
nomic and political structures. It was pretty good,
exciting even. They used to call these grants \post-
doctoral drinking fellowships" [both laugh]. Lorie
and | bought a Renault Dauphine and we went all
over Europe. It was pretty cheap and safe then. Fred

ve years, maybe even more, ahead of the rest of Mosteller wanted to o er me a job at Harvard when

the world.

5. LONDON SCHOOL OF ECONOMICS

Victor: How did England come about?

David: Well, part of the Canadian educational per-
spective { and maybe you felt this too even though
you are from Greece{ was that your education wasn't
complete until you spent some time in England. It
was that simple. So, | nished my doctorate, ap-
plied for a post-doc and got one! And then Lorie

| came back, but he could never track me down. We
were traveling to Austria for skiing!

Victor: Was there any di culty in adjusting to the
British view on statistics having been raised to the
American attitude?

David: No, not really. | mean in Toronto then there
was a very British background culture was there.
Dan DelLury was a common sense person who said
once that he re-read Fisher's Design of Experiments
every year. | think | was dierent from the other

and | were o to England and to the London School British statisticians at the time, however, as | knew
of Economics. Actually, come to think of it, I've ap- @ fair amount of mathematics. Nowadays there are a

p||ed for On|y one JOb in my life that | wasn't of- lot of British statisticians who know a lot of math-
fered. See I've been in the Navy, and then Lorie and ematics. I'm afraid it sounds like I'm boasting too

| met up. She had strong political beliefs and | had much just now. | saw Jim Durbin one time and he
strong social ones. Both of us were concerned withhad some paper. He said he had tried to gure out
doing things about poverty and helping the devel- something in it a few times but failed. He asked me:
oping world. So, | applied for a job at the United \David can you explain this?" | could tell at a glance
Nations { they were advertising for a statistician. that it was incorrect and said so. Jim said, \I wish |
Didn't even get interviewed! Didn't get itt Some- had your con dence.” What he didn’'t have was my
times | think of how di erent our lives would have training, that's what the di erence was.

been. It is impossible to know, but things have cer- Victor: Did you enjoy the RSS meetings?

tainly worked out. David: Very much. | had never seen anything like
Victor: ...for statistics de nitely, but maybe not so them before in my life. There were people like Jack
for the United Nations! Good. He would stand up and be coming from a
David: [laughs] Sample surveys, | think that's what totally outside-the-box angle. | respected that be-
they were looking for. cause | had seen Tukey doing that all the time.
Victor: But you've been involved in the Interna- At this point in my life, | believe that | have read
tional Statistical Institute, which has this attitude  most of Good's papers. | was honored to be asked to
of solidarity too. speak at his 65th birthday. | paid a lot of attention
David: Oh, yes, de nitely! That's been traditional to what David Cox, Maurice Bartlett and George
and I'm glad I've had the chance to get involved Barnard had to say, in particular. The way the meet-
in that. Anyway, England was about completing my ings worked back then was that people could get the
education and | guess something led me to the Lon- galleys of a meeting's paper before it was presented.
don School of Economics. | am not sure just what it So, you could compete with all these famous guys.
was, but that was wonderful. Because Kendall had You could read the papers and see if you had some-
just retired but was still around, Jim Durbin had thing to add to the discussion. That was a lot of
just become a Professor, Alan Stuart was about to fun. I'm not sure whether they do that now. | mean
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there certainly are discussions that go on. Back then, ing this area he called structural probability. | was
it seemed mostly in a spirit of friendliness, but now trying to see if ducial probability could be more
there seems to be real antagonism in the discussiondormalized. R. A. Fisher kept pushing the idea of
as well as in referees' reports. They would make some ducial probability. It seemed as if in all his exam-
strong remarks, but | wouldn't say they were mean ples the ducial probability was a Haar measure. So
then. Being a postdoc in England in the early six- that was a natural thing to do. The Lie group paper
ties was great. We had a wonderful time. During the arose also because people had wondered whether or
summer we went to the International Congress of not working with the correlation coe cient would
Mathematicians in Stockholm. | found that | was lead to a ducial distribution. | showed there was
reasonably well prepared for the level of the talks, no prior {at least no Lie group measure that lead to
having been to the various Princeton and Institute one. But | was still solving problems, minor ones |
for Advanced Study seminars. It was exciting to see suppose.

faces attached to many of the names that | had only Victor: You mentioned reading papers and thinking
read before. Hadamard is one | can mention. | went ghout problems. | remember reading Tukey's Sta-
to one lecture in Stockholm { | think it was Lin- tistical Science interview [Fernholz & Morgenthaler
nik's. I got there early and talked with him. After ~ (2000] where he said that he would pick up journals
| sat down, in comes Cramer, who sits right next and read papers, but not really study them. Which
to me! Then, in comes Kolmogorov and he sits on did you do?

the other side of me! [both laugh] | was speechless!pavid: | think | read them over. Because | had a

As you well know, I am usually quite talkative. | ea50nable memory and | could read quite quickly.
guess that | could have asked for autographs. That g5 5 |0t of my life has been working on some-

would have surprised them | am sure. Sadly | don't thing and then suddenly thinking: \Oh, yes, I've seen
have a photograph to preserve the moment. It wWas something like that before...” That's a problem with
pretty special and perhaps justi ed my having got-  changing universities: because in Princeton library,
ten a doctorate. | might have picked up some journal, but then hav-

Then, we went back to Princeton. Lorie was preg- ing moved on to, say, LSE | had to search seriously.
nant so our life was going to change a lot. | went back Anyway, | would pick up some journal, and read a
to a job that was half time at Bell Labs, as Mem- paper that | sought in it, then, just as | was taught
ber of Technical Sta, and half time as a Lecturer in  to read the dictionary, I'd look at the paper just be-
Mathematics at Princeton, teaching. The two posi- fore and the paper just after. That way you build up
tions were complementary in important ways. Tukey your knowledge. Also, when | have a journal issue in
had created such a structure for himself; however, my hand, | don't think | read it to study it; rather,
he was probably half-time in Princeton, half-time at | read it to enjoy it.

| then set out to have my own research career. | make: moving back to England.

had done some writing of papers before, but now | David: Yes, that's right. Returning was an easy de-
settled into a more adult research program. cision. Because Lorie and | both had loved living in
Victor:  You seemed to be quite spread out at | ondon. Her being from New York city, and me from
the time, | can see stu in asymptotics [Brillinger Toronto, we were used to \Which movie do we want
(19629], Lie group invariance [Brillinger (196339], to see? Then, where is it showing? OK, let's go!"
ducial probability [ Brillinger (1962h], resampling princeton was a small town and Lorie felt pretty
[Brillinger (1963D)]... Really going o into many di-  restricted. Now we had the baby at home, but her
rections. parents lived up near New York City. | think it was
David: Well that was based on material | had pretty hard for her. Now women do keep working al-
learned. | would pick up a journal and see somebody beit part time or volunteering. But back then, they
had done something and if | thought there would be were right in the middle of the world, interacting
a way to contribute | would try. The Lie group ma- with many people and ideas. Then, all of a sudden,
terial was motivated by Don Fraser. He was creat- they were at home for many hours with a baby. Well,
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Jim Durbin wrote me about there being a lecture- lunch and then afternoon tea again together. We
ship at the LSE, and was | interested. | think Lorie drove across and around London to visit each other.
and | just had to look at each other for a moment At Princeton | was pretty much alone as a young
to know we were interested. | stayed at Bell Labs person doing statistics.

through that summer to nish some projects and to

build up some savings to go to England with. We

had a VW van, so we were ahead of the hippies, andVictor: But did your decidedly mathematical out-

we shipped i.t over With us. _We were driv?ng a_round look tie in well with what was expected to be pub-
London for six years with this left hand drive big red lished in the British stats journals at the time?

VW van. David: | think that | know what you have in mind

| have remarked many times that Bell Labs was with that question. Just before we moved to Eng-
the best job | had had in my life. Stimulating fa- |and, | had submitted a paper to the Series B of the
cilities, stimulating colleagues, stimulating problems  journal of the Royal Statistical Society. It wasn't all
and minimal restrictions on what one worked on. It that Compncated, it was doing factor ana|ysis with
is just that Murray Hill was in the middle of New time series, getting latent values of spectral density
Jersey. We were very fortunate to have the opportu- matrices. | had in mind the problems Tukey had
nity to decide how important was the choice of job had me thinking about, concerning a signal from an
as compared with the choice of where to live. My earthquake or an explosion coming across an array

salary went down consider