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Phoebus J+ Dhrymes is one of the best known econometricians of the last 40
years+ He has made substantial contributions to econometric theory through
articles in leading journals and by way of a series of outstanding texts on the
foundations and methods of econometrics+ His early research began with an
applied econometric focus on problems of production and investment+ His later
contributions concentrated on the foundations of econometric methodology,
including systems of simultaneous equations+ Throughout the econometrics com-
munity, Dhrymes is well known for his influential textbooks, some of which
have been translated into several languages+ His 1970 bookEconometrics: Sta-
tistical Foundations and Applicationsprovided an accessible and rigorous foun-
dation for both students and teachers of econometrics+ His subsequent books
have continued to treat foundational issues and have tracked new areas of econo-
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metric interest through to his 1998 bookTime Series, Unit Roots, and Cointe-
gration+ Reading his books reveals Dhrymes as a teacher, synthesizer, and
master expositor+ As he says in the interview that follows, “my books are not
typical textbooks+ I perceive them more as books that bridge the gap between
ordinary textbooks and journal articles and as filters that distill and synthesize
the wisdom of many contributors to the subject+ On this score I was influ-
enced in my writing by the way I learn when studying by myself+”

Phoebus Dhrymes was born in 1932 in Cyprus+ He arrived in the United
States in 1951, and after a few months he volunteered to be drafted into the
U+S+ army for a two-year tour of duty+ He resumed his studies in 1954+ After
getting a B+A+ degree in economics from the University of Texas in 1957, he
completed his Ph+D+ at the Massachusetts Institute of Technology~MIT ! in
1961+ His first academic appointment was as an assistant professor at Harvard
in 1962+ He was appointed associate professor at the University of Pennsylva-
nia in 1963 and became a full professor in 1967+ Since 1973 he has been a
professor at Columbia University+

The present interview was conducted on June 13–14, 1999, in Nicosia, Cy-
prus+ A most refreshing aspect of the interview is the splendid candor dis-
played by Dhrymes in his answers to questions concerning his views on the
development and the current state of econometric theory+ Did Dhrymes define
econometrics as “a sequence of fads”? Find out in the interview that follows+

1. BACKGROUND AND EARLY YEARS

Let’s begin with your background. You were born in Ktima, a small
town in Cyprus. Would you like to start by telling us how you ended up
at the University of Texas studying economics? I found out that you were
an exceptionally bright high school student. Did you get a scholarship to
study abroad?

No, not all+ We had a relative who lived in New York, and I came originally
with the idea of studying and of working a little bit with him+ Unfortunately,
when I talked to him about these plans, a few weeks after my arrival, he de-
clared that he did not wish to subsidize my education in the least+

When I arrived in the United States in 1951, it was in the midst of the Ko-
rean War, and all permanent residents were subject to the draft+ At the time
they were drafting, I believe, nineteen year olds, late nineteen year olds+When
I arrived, I was not quite nineteen, I was maybe eighteen and a few months,
maybe eighteen and a half+ After a few months of working at transient jobs I
began to think about my predicament and how to cope with it+ But it didn’t
appear to me to be very sensible to start something and then interrupt it for two
years of military service+ At that period there were no student deferments as
was later the case during the Vietnam War+ When your cohort was called for
service while you were enrolled in a university you would only be allowed to
finish the semester, and then you went into the military+ So I decided that I
should volunteer to be drafted early+ Evidently, by doing so I put myself at risk
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of being sent to the front and being wounded or even killed+ However, I am not
sure I was fully cognizant of the consequences of that decision+ This was merely
a voluntary consent to be drafted out of turn, I did not volunteer to enlist in the
army as a “professional” soldier+ So I did only two years of military service as
required of draftees, instead of four, which is the minimum when you are re-
cruited as a professional sort of soldier+ And so, I went into the U+S+ army; I
think it was the sixth of February 1952+

In other words, you went to the United States with the intention to
study, but you found yourself drafted into the U.S. army.

I found myself drafted into the U+S+ army, and that was not an experience with-
out rewards, I might say+ After basic training in Kentucky I was very lucky to
be sent to Germany rather than Korea+ Ultimately, I was assigned to the 43rd
Infantry Division, which was stationed in three German cities: Augsburg, Mu-
nich, and Nurenberg+ I was stationed in Augsburg, with the quartermaster unit
at the division headquarters+ After a while my job consisted of seeing to it,
through inspections, that the soldiers took good care of the clothing and equip-
ment entrusted to them by the U+S+ army+ So, for the most part, I spent my time
traveling to and from these three cities+ Needless to say this was an excellent
assignment which had the effect of freeing me from a lot of harsh aspects of
military life; however, when there were military exercises~three times a year!,
I spent a considerable amount of time loading and unloading trucks+

Was life in the barracks boring, or were there any creative activities
one could indulge in?

One positive aspect of my assignment was that I had a considerable amount of
free time, which I spent in the library reading literary works or in the photog-
raphy studio developing and modifying pictures I had taken+ And in many ways
that was the period when I really learned English extremely well, by reading+

How did you find yourself at the University of Texas?

When I came out of the army in 1954, I inquired about how to pursue my stud-
ies+ There was a chance of staying in New York with my uncle+ However, since
he was unable or unwilling to help me financially this was not a feasible option
because the tuition I had to pay in New York, either at Columbia or at New
York University ~NYU !, to both of which I was admitted, was more than the
allowance I would get under the GI bill—which was about $110 a month for
36 months+ So, I inquired further afield with a view to finding a place that
would not require much, if any, supplementation of my resources+ I looked par-
ticularly, I remember, at Berkeley and Texas—the University of Texas at Aus-
tin+ Then I found out that the cost of living in California, and the San Francisco
area in particular, was quite high and it was unlikely that I would be able to
rely entirely, or even mainly, on this stipend+ And so by a process of elimina-
tion I went to the University of Texas, and, as you might say, the rest is history+
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I should also note that another consideration for this choice was the fact that
this school was known to me because several graduates of the Greek Gymna-
sium in Paphos, the high school in the town where I grew up, had gone there
earlier+ But no particular characteristic of the university, beyond what I men-
tioned before, drew me there; in fact, I did not know much about the Univer-
sity of Texas+

Did you have any career in mind when you first went to the university?
Was education part of the family tradition?

Well, yes, I think that I had in mind something+ When I was in high school,
during the summer, in addition to going to the beach, I spent my free time
going to, or attending as a spectator, the district~criminal! court in Paphos+ I
was intrigued by the proceedings and the role of the attorneys, and for a while
I thought of becoming a lawyer+ By that time my older brother had gone to the
University of Athens to study medicine, and my father was the only child in his
family to have gone to high school+ The others, who came from the small vil-

U+S+ army, Augsburg, Germany, 1953+
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lage of Dhrymou, a few miles to the northeast of the town where I grew up, by
and large remained in the village+

That’s where the surname “Dhrymes” comes from.

The name comes from that village, yes+ My uncles and aunts did not attend
school beyond the elementary level; my father, by contrast, went to the capital
of Cyprus to attend the Pancyprian Gymnasium in the last decade of the nine-
teenth century+ In the context of Cyprus at that time this was quite remarkable+
My father was born in 1877 shortly before Britain replaced Turkey as the sov-
ereign power+ Under Turkish rule the education of Christians was severely cir-
cumscribed, if not entirely forbidden+ So in that context he was indeed very
well educated for his time~and place!, and after high school he established
himself in the town of Ktima some distance from the village in which he was
born+

So, after you completed your military service with the U.S. army in
Germany you decided to go to the University of Texas to study economics.

No, not at first+ I had thought that I ought to study law, but for some reason
that I cannot fully understand now, I decided that I couldn’t possibly become
an attorney in an English-speaking country because I would not have the facil-
ity to argue effectively in that language+ This of course was wrong reasoning as
I discovered later on+ Since economics as a discipline was completely un-
known to high school students in Cyprus in the late 1940s and early 1950s I
thought I ought to study medicine+ And my brother was then studying medicine
in the University of Athens+ So, I took the premed route, and I enrolled in var-
ious science courses; in particular, I recall a course in organic chemistry, which
I took either the second semester of the first year or the first semester of the
second+ I did not like this course at all; it involved too much memory work and
very little understanding+ So I quit this plan+ And gradually as I was groping
for something else, I enrolled in a couple of courses in economics, and the
subject was more agreeable; so I majored in economics, and I finished my B+A+
degree in two and a half years+

Let me get this right—you wanted to become a lawyer but convinced
yourself that it was not possible because of the language, you turned to
medicine, but eventually you graduated in economics in two and a half
years? How was that possible?

It was possible in those days+ If you had accumulated 120 units you graduated+
So by taking more units during the semester and the summer terms I was able
to do it, and I did it in two and a half years+ What clinched economics as my
choice for a major was the following+ One of the economics professors was an
old gentleman by the name of Edward Hale, who taught macroeconomics ac-
cording to Keynes+ I was very impressed by him; he was very lucid and com-
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pelling+ So the subject intrigued me, and that’s how I wound up majoring in
economics+ My intention, when I went to Texas, was not that at all!

So you majored in economics by accident! Besides Edward Hale’s macro-
economics, was there any other subject that inspired you, say, mathemat-
ics or statistics?

It was not really by accident; it was choice under time constraint! As to the
other part, unfortunately, mathematics played no role+ In fact, people in the
University of Texas at the time discouraged the use of mathematics; they thought
people who used mathematics in economics really did not know economics and
were merely hiding their ignorance behind mathematical symbols+ That was a
universal view in that department at the time+ It was peopled by institutional-
ists, most of whom were trained in the 1920s and 1930s, several of them at the
University of Wisconsin, then the major center for institutionalist economics+

Were there any major influences when you were a student? Was there
a professor that had a lasting effect on the direction of your work then
or your later development?

Yes, well, I have to tell you the story+ When I was about to graduate I applied,
I was encouraged to apply, for a Woodrow Wilson Fellowship, and I indicated
as my choices a number of the big schools as I understood them at the time—
Harvard, Berkeley, Stanford, but oddly enough not Yale or Princeton+

You must have done extremely well on your first degree.

Indeed, I graduated from the University of Texassumma cum laudein two and
a half years+ So I was probably one of the best students they had there for at
least a decade, if not a generation+

That’s amazing!

What was usually the case with Woodrow Wilson competitions, there were one
or two rounds of preliminary interviews of the candidates before arriving at the
final selection point+ Moreover, there was a regional allocation of the fellow-
ships+ The last hurdle was, as I recall, a final interview in late November~of
1956!, as I was beginning my third year in college+ A few days after I com-
pleted that interview some gentleman called me, I forgot where he was from,
possibly the University of Michigan, and gave me the impression that I was
one of the people selected and said to me, “You know, since Harvard has too
many Woodrow Wilson fellows,” he said, “probably they won’t take too many
more; on the other hand, MIT doesn’t have many, and most likely they will
take you, and in addition it has a good program in economic development”—
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because in my application essay I indicated I was very interested in studying
economic development+

Economic development was your choice because you intended to re-
turn to Cyprus (a developing country) or because of your interest in the
subject?

No+ It was because people at that age and time wanted to offer their services to
the cause of “saving” or “improving” the world+ “So economic development is
why you want to go to graduate school?” he asked+ And he said to me that MIT
has a good program in economics and is very good in development so why
don’t you go there? I didn’t know much about MIT at the time, so I listened to
him and went to MIT+

You chose MIT over Harvard?

Yes+ Because I was told if I insisted on Harvard they might not take me+ So,
that’s how this started, and I think this had a profound influence on my future
development+

At the time who were are the major professors at MIT?

Well the major figures in those days were Paul Samuelson, Robert Solow,
Charles Kindleberger; I also remember Robert Bishop, who was not as well
known at the time but was an excellent teacher+ These were the people you
came in contact with in the most popular or required courses in the first year,
year and a half+ Kindleberger did international trade, which I took in the first
semester of the first year; Samuelson did microtheory, what one would call
today the theory of household~consumer! behavior; and Robert Bishop did what
one would call the theory of the firm+ Robert Solow did a course on economic
fluctuations~or business cycles! or something+ It may have been called eco-
nomic fluctuations, but I would characterize it as a course about who said what,
when, and where; for example, Kondratieff said this about cycles, Hawtrey said
this, some Austrian said that, Hicks said that, i+e+, it was a tour of the literature
and models on the “business cycle+” I understand that later this course was re-
named Economic Growth and Fluctuations+

I often felt that many of our instructors were very busy with their own lives
and research activities and were not easily accessible+ Some of them joked a
lot; some were very direct and business-like+ For example, Samuelson always
joked around a lot to the extent that some of my classmates made it a point to
collect all such jokes, no doubt to repeat them at a later stage of their career+ It
also appeared to me, perhaps wrongly, that he displayed mild contempt for his
students, and he would ask, for instance, “Do you know what a derivative is?”
and some students would raise their voices and say, “No, I don’t know what a
derivative is+” And Samuelson would say, well, you know, “It’s where you make
an itsy bitsy change in this and get an eeny-weeny change in that+”
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That’s wonderful. Any other memorable recollections from your grad-
uate days at MIT?

Not really directly related+ No, I don’t recall anything striking+

Let’s move on to the Ph.D. What was your Ph.D. about?

My Ph+D+ thesis was inspired by Solow’s article in 1957, I believe, in which he
attempted to measure what has come to be known as productivity but was then
termedtechnical change+ He essentially took a neoclassical production func-
tion involving capital, labor, and “time” but otherwise left the functional form
unspecified, except that the “time” component entered multiplicatively so that
its effect was implicitly specified to be neutral relative to labor and capital+
Taking logarithmic derivatives one obtains an identity between the rate of growth
of output and the rates of growth of labor, capital, and this unspecified scale
function of time+ By making sufficient assumptions he was able to equate the
weights attached to the rates of growth of capital and labor to the share of these
factors in total output+ The residual of this process is the graph of the deriva-
tive of this scale function—which was then called the technical change func-
tion+ All this was noneconometric and could be thought of as a nonparametric
measurement of the entities in question, except that the number of data points
was very limited; this fact would tend to detract from the cogency of his findings+

Was your dissertation primarily empirical?

In my thesis I had a two-pronged approach+ First, I had a theoretical model in
which there weren sectors, each endowed with its own Cobb–Douglas produc-
tion function+ The share of resources available to these sectors was fixed+ I was
able to show that at equilibrium this economy would be characterized by a unique
~aggregate! Cobb–Douglas production function+ This part formed a paper that
was published in theQuarterly Journal of Economics, ca+ 1962+ In the second
part, I took Solow’s work and I “econometricized” it+ It turned out that, to get
his results, Solow made enough assumptions so that my explicit use of a Cobb–
Douglas production function did not involve any appreciable loss of generality
relative to his paper+ One then sees that if the producing agents in this economy
minimize expected cost we obtain an econometric relationship between the log-
arithm of the parameters of the Cobb–Douglas function and the logarithm of
observed factor shares+ If we take the residuals, using the estimates so ob-
tained, we have the scale technological change function “contaminated” by the
structural error+ If we give an explicit functional form to the technical change
function, we may thus estimate the productivity~or technical change! rate of
growth as a parameter+ I applied this framework to test the hypothesis that the
productivity rates of growth in the U+S+ manufacturing and service industries
are equal+ In principle, this could not be done in Solow’s framework since it
lacked the probabilistic context in which to place the test of such a hypothesis+
Of course in his framework you could do the exercise twice and look at the
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two rates so computed, but you could not in principle tell whether their differ-
ence is “significant+” This part of the thesis formed another paper which was
published in theReview of Economics and Statistics@19# +

Did you have adequate training in econometrics or statistics?

I had some exposure, but I wouldn’t say proper training in such subjects+When
I was a student, there was no training in econometrics as such+ In fact, there
were very few departments in the United States that offered systematic training
in econometrics during the period 1957–1960+ There were no such courses at
MIT+ What there was at the time was a course by Harold Freeman, that taught
us in a semester the elements of probability and sampling; we learned the geo-
metric distribution, the Poisson distribution, the binomial distribution, the hyper-
geometric distribution, etc+, but the emphasis was not on estimation or testing
hypotheses+ I do not recall if we did bivariate regression; we may well have
done so+ The major imprint of that course still remaining with me was one of
the problems he gave us, which was to prove that the most likely day to be the
13th of a month is Friday! I solved this problem by going backwards using a
perpetual calendar; when you do so you “discover” that the world must have
begun on a Monday!

Are you saying that you had absolutely no training in econometrics
and statistics as the terms are understood today?

Actually, I should revise my statement; there was a course in econometrics that
I attended at MIT, but this was not a course regularly offered at the depart-
ment+ During my time as a student there we had a visiting professor, Robert
Strotz, then the editor ofEconometricaand a professor at Northwestern—later
to become the president of Northwestern+ He offered a special course in econo-
metrics which had three students+ What we did in that course was, as Strotz
aptly put it, “We read together Chapter 6 of Hood and Koopmans”; this is the
chapter in the famous Cowles Monograph 14~Hood and Koopmans, 1953! which
deals with the exegesis of the theory of estimation for simultaneous equations
systems as given in Anderson and Rubin~1949, 1950!+

So that was a valuable course for you?

That was the only source of econometric knowledge I had up to that time, but
as I recall I assimilated very little, if any, of that material+ But even though I
did not learn very much in that course, this very experience, as well as a simi-
lar one with Theil in a series of lectures he gave at Harvard in the academic
year 1960–1961, had the profound effect of kindling my curiosity about the
subject, which later led to more productive endeavors+

So you went through the Koopmans and Hood article very carefully.

You might say that, but I don’t think we gained very much from this activity
because the exposition was inaccessible to us as well as to our instructor, due
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to its mathematical complexity+ In fact the only recollection I have of this course
is the following: one day Strotz came in and asked us if we knew how to dif-
ferentiate the determinant of a matrix with respect to its~i, j ! element+ Of course
we said no, and thereafter he spent an hour trying to show how+ If you knew or
had some idea what the exercise involved, at the end of the hour you were
confused, and if you didn’t know you still didn’t know+ So the mathematics
really overwhelmed the students, who were totally unfamiliar with such matters+

When did you complete your Ph.D. at MIT?

As I remember, I ended my student career in January 1961 when I was awarded
the Ph+D+ degree+ I essentially wrote my Ph+D+ thesis in the summer of 1960,
and I submitted it to my advisers; from their comments I made a few revisions
and had it completed in mid-November of 1960+ I remember there was some
problem with scheduling the time of my defense because one of my advisers—
Evsey Domar—wanted to leave early for a vacation and there was a danger
that the time of the defense would be pushed into the next semester+ The other
two, however, Robert Solow and Edwin Kuh, prevailed on him, and I finally
had my defense rather informally after dinner in Domar’s home, sometime in
mid-December, so that I could graduate in January of 1961~the end of the first
semester of the academic year 1960–1961!+ And, of course I was, and am, most
grateful for that+

Was your mathematical background at the time adequate for an aca-
demic career as an econometrician?

Even though I did extremely well in terms of grades as a graduate student in
economics, my experience with Strotz, and a similar experience with Samuel-
son in a course based on hisFoundations . . .~Samuelson, 1947! with a similar
incident regarding the solution ofnth-order difference equations,made me keenly
aware of the fact that I was mathematically very unprepared to begin a profes-
sional career as an economist or econometrician+ Bear in mind that I had no
mathematics as an undergraduate other than a course in college algebra+

You didn’t?

No+ You may recall, as I mentioned earlier, that in Texas use of mathematics in
economics was regarded as a confession of economic unalphabetism—to coin
a word+ So in the summer before I went to MIT I began to read on my own
some trigonometry, calculus, and other similar topics, and when I passed my
field examinations back in 1959 I spent the next year taking some courses in
mathematics+ MIT in those days required for the Ph+D+ degree not only that
you write a thesis but also that you should complete a minor+ And to do so you
had to take at least three upper-class undergraduate or graduate courses in an-
other department+ So even though I could have satisfied the requirements for a
minor by offering my previous work in sociology, which I did as a graduate
student at Texas~between obtaining a B+A+ in January and departing for MIT
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in August of 1957!, I decided not to+ Instead, I offered a minor in mathematics,
by taking three courses at MIT: Linear Algebra, Probability, and Complex Vari-
ables+ These were upper-level undergraduate courses+

As it always happens when one compresses the learning experience, I did
not truly comprehend what I was dealing with, even though, in terms of grades,
I did extremely well in all these mathematics courses+ So I felt the need, after I
graduated, to really learn some more about the subject because, as I may have
told you on some other occasion, I strongly hold to the view summarized in the
ancient Greek adage that says, when literally translated, “Half knowledge is
worse than ignorance”; I felt insecure about what I knew, and I wanted to know
more about it+ As I also discovered later, from personal experience, you cannot
operate effectively at the very limits of your knowledge and understanding+ You
must operate well within those boundaries+

After completing your Ph.D. you decided to become a postdoctoral
fellow at Stanford University. How did that happen?

When I obtained my Ph+D+ I applied for, and got, a NATO postdoctoral fellow-
ship; this could be held or exercised in a qualified institution in any NATO
member country+ My initial intention was to go to Holland at Henri Theil’s
econometric institute, as some other American econometricians did, for exam-
ple, Art Goldberger+ It was very well known at the time and, quite probably,
was the most famous econometric institute in the world+ This particular inten-
tion was tentatively formed during the academic year 1960–1961 when Theil
visited the United States and gave a brief series of lectures at Harvard, which I
attended; this is the experience I noted earlier+ So I spoke with him about this
possibility, and he said, “That’s fine, you can come there, but you must for-
mally apply” ~to the Institute!, which I did, and I was accepted+ However, as
the time approached for the actual implementation of that intention, and upon
deeply thinking about it, I said to myself, “Yeah, if I go to Amsterdam,” or
wherever he was at the time, “then maybe I will write a couple of papers with
Theil, so I will have a publication record, but I probably won’t learn much that
will open new vistas for me, and when I come back I probably will not know
much more than I do now+” So in the end I said to myself, “You’d better go
someplace else, and learn some more statistics and mathematics+” Whereupon,
for reasons that now I do not fully recall, I decided to go to Stanford, which
had very good statistics and mathematics departments+ And indeed I was not
disappointed+

Looking back, how important was the decision to go to Stanford for
your postdoctoral fellowship?

Some of the courses I attended there had an important impact on my later work+
One was a course in analysis based on Royden’s notes~which later became an
excellent textbook@Royden, 1963# !; this course was not taught by Royden, who
was on leave, but by Professor Leuwe, who was subsequently tragically killed
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by a disgruntled~mathematics! Ph+D+ candidate whose thesis was not accepted+
Another was a course in multivariate analysis taught by Ingram Olkin; this course
was normally taught by T+W+ Anderson, who was also on leave+ This was rather
fortuitous because Olkin used matrix algebra very skillfully to tackle important
problems in multivariate analysis+

What was different about Ted Anderson’s approach?

Anderson has a more geometric orientation, and I don’t seem to have much of
a geometric intuition+ But matrix algebra was really something that I learned
very well at the time and was immensely helpful to me in later times+ I acknowl-
edged my debt to Olkin when I dedicated one of my books~Linear and Non-
linear Simultaneous Equations@11# ! to him and to Theil+

2. ACADEMIC CAREER

Your first position was as an instructor and then as an assistant pro-
fessor at Harvard in 1962. How did that come about?

Well, it came about rather informally+As I remember, I ended my student career
in January 1961 when I was awarded the Ph+D+ degree+ In the next~remaining!
semester of that academic year I was asked to teach the statistics course to first-
year graduate students at MIT+Moreover, it just so happened that the person~an-
other recent MIT graduate! teaching Mathematics for Economists quit and left
Harvard rather abruptly in late January or early February, and so I was retained
to replace that person+ This was my first contact with Harvard+ Although it was
exciting to me to be teaching at both MIT and Harvard so soon after graduation,
the semester proceeded unremarkably+ A short time before the semester ended,
and as I was preparing to leave for the new academic year and take up my post-
doctoral fellowship at Stanford, I was called into the office of the chairman of
the economics department~at the time Arthur Smithies!, who after some grill-
ing asked me if I would like to come to Harvard+After thinking about it and talk-
ing to my advisers, I said yes to Smithies+ No formal offer was made; it was just
an understanding+ So I went on my way, confident in the new course I set for
myself, and I enjoyed my life and activities at Stanford very much+

If I understand you correctly, your offer from Harvard came about in a
most natural way.

Yes+ I presume the Harvard faculty knew of me because I had been teaching
this course there for a few months prior to my meeting with Smithies+

But even at that time it was a very prestigious position for you.

Of course+ Actually, I should mention that while at Stanford I received a phone
call from Francis Bator, to whom I was a research assistant while a student at
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MIT+ He had just joined the Kennedy administration in the office of the na-
tional security adviser—or whatever was the name of the office at the time+ He
strongly urged me to come and join his staff, but, after substantial soul-searching,
and for better or worse, I decided that I should not interrupt my academic career+

You spent two years at Harvard as an assistant professor. Any memo-
rable experiences or events during that time? Any interesting courses
you taught?

Well, I taught econometrics, both graduate and undergraduate+ I believe that,
before I arrived, econometrics was taught at Harvard for a year or two by Ste-
phanos Valavanis, who wrote a book on the subject~Valavanis, 1959!+

Could you elaborate on this, because very few econometricians have
heard of the Valavanis book? Neither of the classic textbooks by Johnston
(1963) and Goldberger (1964) refer to this book.

I think Valavanis’s book was calledEconometrics, or something like that+ It
was a very good book for its time+ It dealt mainly with instrumental variables
and maximum likelihood, and I am not certain that it contained much discus-
sion on simultaneous equations+ And he probably taught, what he taught I don’t
really know, but he must have taught some regression and possibly some simul-
taneous equations theory+ Unfortunately, while camping in the mountains of
central Greece during his vacation he died by the hand of some soldier who
had deserted from the Greek army+ I believe this was in the summer of 1958 or
1959+ Thereafter they didn’t have a specialist in econometrics+ When I arrived
there in 1962 econometrics was taught by Robert Dorfman and occasional vis-
itors like Ed Mansfield, and it dealt mostly with the general linear model and
related topics+

What kind of topics did you teach in this course?

I departed from precedent and I began to introduce some multivariate analysis
that is relevant to economics, and some simultaneous equations that I had learned
on my own+ And I believe that this was the first time after Valavanis that the
students at Harvard were exposed to the new developments in econometrics in
a structured and systematic fashion+ I’m not sure that Valavanis had ever dis-
cussed two-stage least squares; evidently, he couldn’t possibly have taught three-
stage least squares+ As best as I recall, this came after his death+

Did you use the Valavanis book at the time?

No, I believe it was out of print+ I taught off notes I prepared and possibly used
part of a book by Theil entitledEconomic Forecasts and Policy~1958!+What I
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do remember about this book is that it represented the covariance matrix of the
limiting distribution as

plim
Tr`

TE~ee' !,

wheree is the vector of “sampling variation” for a structural parameter vector,
as obtained from the two-stage least squares~2SLS! regression+ I recall that
vividly because I remember asking Marc Nerlove, who was a professor of econo-
metrics at Stanford when I was a postdoctoral student there+ Incidentally, this
was one of the things that mystified me about the exposition of structural esti-
mators in the econometrics literature+ Although the concept of the limiting dis-
tribution is used in the papers by Anderson and Rubin, most econometricians at
the time did not distinguish between the covariance matrix of the limiting dis-
tribution and the limit of the covariance matrix of an estimator+ Even Cowles
Foundation Monograph 14~1953!, the very excellent exegesis by Hood and
Koopmans of Anderson’s and Rubin’s work, refers to the covariance of the lim-
iting distribution of a maximum likelihood estimator as

plim
Tr`

TE~ Zu 2 u!~ Zu 2 u!', ~see, e+g+, equation~7+4!, p+ 178!+

A by-product of my attempt to clarify what Theil and Koopmans might have
meant was my appreciation of central limit theorems and the limiting distribu-
tion of estimators+ I introduced these concepts in my bookEconometrics: Sta-
tistical Foundations and Applications@1# ~written in 1968!, which is the first
“textbook” of econometrics to explicitly present the probability theory back-
ground in substantial detail and to show how weak laws of large numbers and
central limit theorems are used in order to establish the limiting distribution of
structural estimators+ Evidently, this material was already in the literature of
econometrics by virtue of the Mann and Wald paper~1943!, as well as the An-
derson and Rubin papers in the 1940s and 1950s~Anderson and Rubin, 1949,
1950!+ However, prior to my book only the book by Malinvaud, in French~1960!
and in its English translation~1966!, had made an attempt in that direction+
Malinvaud’s book, however, was not much in use in North American or UK
universities, and practicing econometricians did not find it very accessible+ Books
more widely used, like those of Goldberger~1964! and Johnston~1963! as well
as subsequent editions, did not deal with such issues+ I did the same in connec-
tion with distributed lags in a book published the following year, Distributed
Lags: Problems of Formulation and Estimation@2# + I should also note that these
two books~ @1# and @2# ! contain the first discussion of nonparametric estima-
tion, in connection with the estimation of spectral densities, to appear in an
econometrics “textbook+” The book~s! also included an extensive discussion of
bandwidths and spectral windows~now termed kernels!, as well as the “uncer-
tainty” principle+ The latter means that it is not possible, for a given kernel, to

1234 ET INTERVIEW

https://doi.org/10.1017/S0266466602185094 Published online by Cambridge University Press

https://doi.org/10.1017/S0266466602185094


manipulate the bandwidth so as to simultaneously reduce the bias as well as
the variance of the ordinate estimators+

I think we have to explain to the younger econometricians that, at the
time, very few universities taught econometrics as a separate field.

Indeed, econometrics probably was not known as a field in the overwhelming
majority of economics departments at the time~early 1960s!+ Harvard was one
of the few departments that had within it personnel~though be it very junior!
who appreciated what econometrics had turned out to be+ Other such depart-
ments were Yale with Koopmans, although by that time he had left economet-
rics and begun to work on other subjects; Pennsylvania with Klein; Wisconsin
with Goldberger; Stanford with Nerlove; MIT with Frank Fisher; and others I
do not recall at the moment+ Possibly Chicago if Zellner had gone there by
then+

Is it fair to say that econometrics as we understand it today was not
clearly demarcated until the early 1960s?

If by that you mean the general professional view on the subject, then yes, and
probably the middle to late 1960s+ But there were a few people scattered about
the world who had a keen appreciation of the problems occasioned by nonex-
perimental data, and these were the founders and early propagators of econo-
metrics in the middle 1940s and 1950s+ Such people tended to be statisticians
or mathematicians by training, such as Mann and Abe Wald, Anderson and Ru-
bin, Koopmans and Tinbergen and Haavelmo, to mention but a few+ The prob-
lem was that, in the early 1960s, even the best of professional economists who
specialized in empirical work~econometrics as defined at the time! found the
existing publications on the theory of simultaneous equations very inaccessi-
ble+ Also in the early 1960s Frank Fisher wrote a book on the identification
problem~1966! which was essentially an accessible exegesis of a terse~seven-
page! paper by Abraham Wald~1950! on the subject+ This was a major work at
the time and had a big impact+

And of course the two well-known econometric textbooks by Jack
Johnston (1963) and Arthur Goldberger (1964) came along, and they
helped to define the field.

Of course+ They provided an orderly way that we can teach the subject+

You spent only two years as an assistant professor at Harvard, and
then you had an offer for an associate professorship at the University of
Pennsylvania. How did that come about, and why did you decide to leave
Harvard?

Well, in late 1962 or early 1963 I was approached by Lawrence Klein and Ed
Kuh+ Ed Kuh, who was one of my Ph+D+ thesis advisers, was at the Sloan School
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at MIT, and Lawrence Klein was at the University of Pennsylvania+ They were
the principal investigators for the Brookings Project+ The latter was a major
undertaking, funded by the National Science Foundation~NSF!, whose objec-
tive was to quantify the U+S+ economy+ They asked me to write an empirical
paper about some sector; I forgot exactly how it was phrased, but I did write a
paper titled “A Model of Short Run Labor Adjustment+” I promptly began
the paper and completed it in 1963~or very early 1964!, and it was ready for
publication in the first volume of results for the Brookings model in 1964+ You
might say that what I produced was a revolutionary paper at the time, in that it
was the first paper to base the empirical specification of the~market! aggregate
demand function for labor on an explicit cost minimizing behavior with a pro-
duction function together with the partial adjustment hypothesis+ In my speci-
fication the demand for labor depended on the wage0rent ratio, i+e+, the relative
cost of labor relative to the cost of capital+ Up to that point the prevailing spec-
ification was ad hoc, and the demand for labor was written only as a function
of ~expected! output, which was taken to be the observed output, with a partial
adjustment argument thrown in occasionally+ This may have been motivated by
input-output theory, which of course would not be consistent with partial ad-
justment behavior+ Partial adjustment models, which are the precursor of the
error correction model, were very common in the late 1950s and early 1960s+
Thus, it was natural in that era that labor would be put in that mold, meaning
that optimal labor is a function of expected output, and the change in observed
labor was proportional to the gap between optimal labor and existing labor at
the previous time period+ Basically, there was no organized way in which the
demand for labor was derived from an explicit, optimizing, economic process+
By contrast, in that paper I derived the demand for labor using a standard op-
timization argument and the partial adjustment hypothesis+ In 1963 this was
revolutionary+ Unfortunately, that paper was not included in the first volume on
the Brookings model even though I prepared it and delivered it on time for the
1964 publication+ I was told that noninclusion in the 1964 volume was due to
space limitations and because the editors wanted to prepare a second volume
that would elaborate on the specifications reported in the first volume+ I was
too meek to protest, and, unfortunately for me, the second volume did not ap-
pear until 1969, by which time the formulation employed in my paper was taken
up by others who published their papers in major journals in the meantime+

They published papers on the same idea before you had a chance to
publish yours?

Yes+ However, all was not lost+ This paper brought me to the attention of Law-
rence Klein, who offered me a tenured position at the University of Pennsylva-
nia+ I discussed the matter with John Dunlop, then the chairman of the department
at Harvard; he explained to me that, while they liked me, he couldn’t promise
anything because the department could not make a tenured offer unless a tenure
vacancy was assigned to it by the university+ Unfortunately, he said, no such as-
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signment was anticipated in the near future+ Whether this was sugar coating or
a statement of fact I do not know+ At any rate, at the time I thought: why should
I hang around Harvard and wait for a favorable situation to evolve? So, I might
as well go to Penn, which was then on its way to becoming an excellent place+

You had a tenured offer after two years of teaching? Was this usual at
the time?

No, that was rather unusual; some of my fellow assistant professors remained
at Harvard for five or six years, but they were not tenured there+

Your stay at Penn was undoubtedly one of your most productive peri-
ods. How was the environment there conducive to this?

Well the move there was very good for me, because Penn was on its way to
becoming the premier department for applied econometrics+

Because of Klein.

Indeed+ In addition, there was a lot of applied work going on, and a lot of theo-
retical problems arose+ And I found them very stimulating, and I remember
being increasingly drawn to them, although at the time I did not neglect ap-
plied work+ The mix of theoretical and applied work goes back to the begin-
ning, because in my thesis I econometricized the study of productivity as given
in Solow’s 1957 paper and I tested the hypothesis that the rates of change of
productivity in the service industries and in manufacturing are the same+ As I
noted earlier this part was published in theReview of Economics and Statistics
@19# + Beyond that, however, I also produced an estimation procedure for the
parameters of the Cobb–Douglas production function, using factor share data
only, as well as a bias correction when one estimates the~logarithm of! these
parameters and then uses them to derive what has come to be known as total
factor productivity~TFP!+ The paper resulting from this work was published in
Econometrica~1962! @16# + The work on the Brookings model created a very
congenial environment; very real problems were investigated around me, econo-
metric theory issues came up, and interesting material reached me+ My first
three or four years at Penn, say, from 1964 to 1968, were a period of great
intellectual ferment for me and for econometrics in general+

Given that you were so productive at Penn, why did you move to the
University of California, Los Angeles (UCLA) in 1971?

Well, for personal reasons I needed to leave Penn at the time, and I took a
leave of absence and I went to UCLA in late 1970 or early 1971 thinking that I
might want to stay there+ I also liked California because California, southern
California in particular, is similar in its climate and topography to the part of
Cyprus I grew up+ I went back to Penn for 1971–1972, but the lure of Califor-
nia was still very much with me+ At any rate I came back to UCLA for the
academic year 1972–1973 for a final time to seriously contemplate staying there
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for good+ But, having spent nearly two years there, I decided, perhaps wrongly,
that the environment in southern California would not be conducive to raising
children because it offered so many temptations+ In this aspect I was quite wrong,
as the children of my friends and colleagues at UCLA turned out to be very
responsible and successful persons+ At any rate this sojourn ended my fascina-
tion with California, but I did not go back to Penn; instead I went to Columbia,
where I have stayed ever since 1973+

Any memorable experiences at UCLA that you recall, during the time
you spent there?

I met a lot of interesting people there+ In the economics department I met Jack
Hirshleifer and Armen Alchian, and I reconnected with Mike Intrilligator, whom
I knew slightly from MIT days+ In systems engineering I met Masanao Aoki
and V+ Balachrishnan, and at the Business School I met Jacob Marshak+ These
were very interesting people, and I enjoyed my association with them very much+

A memorable event while I was there was the following+ I had recently pub-
lished a paper on a distributed lag model with autocorrelated errors in which I
gave a proof of the consistency of the estimator I proposed@30#+ This was pub-
lished in theInternational Economic Review~1969!, of which I was the editor
at the time+ While at UCLA I received a letter to the editor by Edmond Malin-
vaud+ He was saying, basically, that people like us~meaning, I presume, mainly
me, but he graciously included himself in the category! who produced theoret-
ical papers that were a guide to many other econometricians should be more
scrupulous regarding the rigor of their arguments+ In particular, he took issue
with my argument of consistency that involved the assertion—I don’t now re-
call the exact details—but it had to do with the implicit assertion that for some
sequence of functionsgn and foru [ Q whereQ is compact, if gn~u! P

&& g~u!
thengn~un! P

&& g~u*!, whereu* is a limit point, or the limit, of the sequence
$un : un [ Q, n $ 1% + In fact this implicit statement is true for any sequence of
~measurable! integrable functionsgn, provided the convergence isuniform ~on
Q!, and the result would be automatic if thegn are continuous—which they
were in that particular case+ But I did not know it at the time, and, evidently,
Malinvaud did not know it either+ This led me to appreciate more the role of
probability theory as it is done in mathematics departments+ So I sought coun-
sel from one of the mathematicians I got to know at UCLA~T+ Ligget!, who
steered me in the direction of the measure theoretic formulation of the~strong!
law of large numbers+ When reading up on the subject I discovered that, if
enough moments exist, proving strong consistency is a “breeze+” This personal
discovery led to a reply to Malinvaud in the form of a more carefully crafted
paper, “On the Strong Consistency of Estimators for Certain Distributed Lag
Models with Autocorrelated Errors”@41# , which was published~in International
Economic Review! together with his letter to the editor in 1971+ If one reads
that paper one should not fail to notice that it is very much out of character
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with the econometric literature of the late 1960s and early 1970s, in that it used
constructs like

PS sup
T$T0

6 ZuT 2 u0 6 . dD # e,

and invoked the Borel–Cantelli lemma to show that the event6 Zun 2 u06 . d,
i.o. ~infinitely often! occurs with probability zero, i+e+, the estimator is strongly
consistent+ This incident provided a powerful motivation for me to learn more
about probability theory in measure theoretic terms, which I pursued when I
went to Columbia and that ultimately resulted in my bookTopics in Advanced
Econometrics, vol+ I: Probability Foundations~1989! @10# +

Having decided that southern California was not a place to raise chil-
dren, why didn’t you return to Penn? As you said, it was the premier
department for applied econometrics.

Yes, but once I was in play, so to speak, I was attracted to Columbia because it
was seriously trying to rebuild after the riots of the late 1960s, and, also, I
found the prospect of living in New York City very appealing+ So I went to
Columbia, and I haven’t regretted going to New York+

It is well known that one’s impact in a field is also a function of the
academic success of one’s students. Don’t you have some lingering re-
grets for not having as many academically successful Ph.D. students at
Columbia?

It is true that one’s students are instrumental in enhancing one’s impact+ Most
of my Ph+D students at Columbia were more interested in international organi-
zations, the Fed, Wall Street, and similar venues, rather than academia+

You stayed at Columbia for more than a quarter of a century, but you
did not manage to create a tradition in econometrics there.

Well, I didn’t+ You see, I am not the messianic type; I am very eclectic in what
I do and seldom write variants of the same paper+ My early period at Columbia
also coincided with the time I began to have children, and I devoted a lot of
attention and time to them, and so I toned down my professional activity+ In
addition, Columbia didn’t have a tradition of econometrics, and it was difficult
to convince people to hire several other econometricians+ If I were a different
person, and if I insisted upon my arrival that more econometricians be hired,
perhaps the situation would have been different+ The Columbia tradition has
been in economic theory, with the brief exception of Burns and Mitchell+ Be-
cause the university environment wasn’t much to their liking they founded the
National Bureau of Economic Research+
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3. JOURNAL EDITING

Let’s just touch on a somewhat different subject. You’ve always been
involved in editorial boards of major journals, but you also helped to
found the Journal of Econometrics and served as managing editor and
editor of a major journal, the International Economic Review (IER ). From
what I know the IER was a minor Japanese-sponsored journal in the
early 1960s. How did you get involved with editing it and eventually
transforming it into one of the major international journals?

Well, I don’t know that I should get all the credit for the success of theIER+
When I came to Penn in the summer of 1964 theIER was already three or four
years old+ It was set up with a Ford Foundation grant of, I think, $10,000 and
was printed in Japan—because at the time it was much cheaper than printing in
the United States+ Its joint editors were L+R+ Klein ~University of Pennsylva-
nia! and M+ Morishima~University of Osaka!+ Local and printing expenses were
underwritten by the Kansai Economic Federation, which is sort of a Chamber
of Commerce for western Japan+ It ~Kansai! also gave indirect support by hav-
ing all their members subscribe to theIER+ In return, they had control over the

Phoebus and Phoebus Jr+, first birthday, 1976+
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copyright and the journal back issue plates and were the ultimate authority in
financial matters for the journal+ There was a deficit, for a number of years,
and Kansai would cover it+ By the time I became involved they were already
tiring of the enterprise and were considering a reduction of the number of cop-
ies printed and not saving the plates of back issues+ Klein was very busy on the
Brookings Project at the time, so he asked me first to help him in September of
1964, almost as soon as I got there+ So I helped him~basically I ran the journal
with frequent consultations with him! without any title in 1964+ In 1965 he
recognized my role, and I was officially named the managing editor+ As the
managing editor, and later that year the American editor, I spent a great deal of
time trying to improve the condition of the journal+ In the summer of 1966 at
the invitation of M+ Morishima I went to Japan, in part to give a paper at a
conference and in part to talk to the management of Kansai and the printer
about theIER and its future+ The meetings were very cordial, but I did not get
any promise of long-term support, nor a denial of such either+ But it was evi-
dent to me that their support would not have continued indefinitely+

How well known was IER when you took over?

When I took over the journal in 1965 the number of subscribers was around
400 to 500 or so, far too few for theIER to be on its own+ I steered the journal
to become more technical in tone; I improved the editorial process by speeding
the refereeing phase and giving personal attention to disputes between authors
and referees+ Often I would arbitrate points of dispute myself or have a third
reader give me an opinion if I did not have sufficient expertise on the matter+ I
also published a lot of papers on theoretical econometrics and high level appli-
cations in econometrics+ The journal was becoming accepted in the main-
stream; in the late 1960s, very early 1970s, it ranked close toEconometricaas
a venue for econometrically oriented papers+

But now the IER is not published by Kansai, is it?

Indeed, not+ In the summer of 1970, at the invitation of the Japanese editor, I
went to Japan to negotiate a separation agreement with Kansai+ The Japanese
editor was not able or willing to do this himself; he thought he couldn’t bring it
about but that a foreigner would have a better chance of succeeding+ And so I
went to Japan, and in particular Osaka, where Kansai is based, and I had ex-
tensive conversations with a number of high officials of the federation+ I ex-
plained to them that we had made significant progress in establishing the journal
as a thriving scholarly enterprise, and that we were making good progress to-
ward financial self-sufficiency, and that it was time to relinquish their control
and vest it in the two academic institutions currently running the journal+ They
listened carefully, but they didn’t give me an answer+ I left then on my way to
Australia ~Monash University! empty-handed+ A few months later, however,
they agreed to relinquish control and the copyright and to give us all the back
issues and plates in their possession+ The successor publisher of theIER was an
entity that was a partnership between the University of Pennsylvania and the
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Osaka University Institute of Social and Economic Research Association—the
latter because Japanese~public! universities were not allowed to have private
interests+ This arrangement remains to this day+ I remained the American editor
of the IER after its restructuring, although after 1971 only nominally so+When
I left to go to UCLA, day to day operations were carried out by E+ Burmeister+

There is no doubt that the IER had really become a major journal by
that time.

You asked not only about theIER but also about theJournal of Econometrics+

Actually, if I’m not mistaken, you are one of the founding editors of
the Journal of Econometrics, and my question is, what was the reason
for a new journal, given that there was a major econometrics journal,
Econometrica?

Well I recall that we had discussions at that time, 1972 I believe, or maybe late
1971+ I don’t remember exactly when, but people felt thatEconometricawas
not publishing enough econometric theory and high level econometric~“high
tech”! applications+ In addition, the editorial process was not very efficient,
and it took a long time to get something published there+ Also, at the time,
there were not many publication outlets for a person writing theoretical or ap-
plied econometrics papers+ And so I was approached by North-Holland—I be-
lieve D+ Jorgensen was an adviser to North-Holland’s North America division,
and he recommended to them that they talk to me+ I told them that I had just
been through a spell of editorship and even though I was very sympathetic to
the project I did not wish to bear the sole editorial responsibility; they should
try and find other interested people+ They recruited Dennis Aigner~then at Wis-
consin!, who was to be the day to day managing editor, and I and another per-
son, I believe it was Arnold Zellner, would be the co-editors+ And so this was
how theJournal of Econometricswas founded in 1973—to give an outlet to
people who were writing theoretical econometrics, especially, but also high level
econometric applications, who had a hard time getting their voices heard+

In general, how did you perceive the roles of both the referee and the
editor, knowing that both influence the way a discipline is likely to de-
velop in the future?

Well, it is still my view that the editor’s role is to facilitate the flow of current
research output to the profession+ I did not view this as a personal exercise of
privilege or a personal exercise of power; I really viewed it as the discharge of
an obligation under trust+ Now I am aware of course that, as an editor through
the choices I made regarding work that should be published, I influenced in
some small way the development of the field, but my view was that I shouldn’t
have a vested interest in the field going in one specific direction rather than
another+ This would be an exercise of my prejudices, and a respectable editor
should never indulge them+ That does not mean that everything that is submit-
ted should be accepted; it only means that published work should be subordi-
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nated to certain standards of scholarship, novelty, logical precision, and of course
relevance to the field in question+ Another obligation of the editor is to render
unto all submissions a fair hearing+ And when I was an editor I spent a reason-
able amount of time trying to listen to, to read, the complaints of authors rela-
tive to their referees’ reports, whether I knew either of them or not+ And I would
often ask the referee to clarify something, if I was convinced by the author that
he ~the author! had a legitimate grievance+

That’s wonderful, but I’m not aware of any current journal editors who
take the editorial process so seriously.

At the present this is not practiced very much, if at all, perhaps because there
are too many papers, or because editors do not want to displease their referees+
As a consequence, many papers get published that should not be published,
and many papers are rejected which should be published+ And I know this from
acquaintances and personal experience+ Perhaps this is not as important now as
it was in the 1960s and 1970s, given the evolution of technology and the abil-
ity to disseminate quickly the results of current research+ Nonetheless journals
serve as a very important filtering device+ One should always bear in mind that
the major function of an editor is to help in the dissemination of new knowl-
edge, provided it meets the criteria I noted earlier+

Primarily, criteria in scholarship?

In scholarship, yes+

I know that you are particularly sensitive to young people and new
ideas from young people. How did you approach that issue in your edit-
ing days, in view of the fact that, often, young people have a certain
difficulty explaining their ideas, or they might not use sufficiently diplo-
matic language when they write?

Well, one thing I can say is that when I was an editor I was always very sensi-
tive to these issues, and in cases where I could diagnose such a problem, I
would go out of my way to help improve the paper—if I was convinced that
there was something there+

4. BOOKS IN ECONOMETRICS

Although over the years you have published several very influential
papers, you are better known in the profession for your very successful
textbooks in econometrics. Why do you find writing textbooks interest-
ing even though there is a general tendency in the profession to under-
value the importance of textbooks?

Well, it is true that there is a general tendency to undervalue the importance of
textbooks, but my books are not typical textbooks+ I perceive them more as
books that bridge the gap between ordinary textbooks and journal articles and
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as filters that distill and synthesize the wisdom of many contributors to the
subject+ On this score I was influenced in my writing by the way I learn when
studying by myself+ In many ways, as I might have told you at an earlier time,
I basically write the books for my own benefit+ I want to clarify what it is that
we know, or think we know, about the subject because often the picture is not
clear by reading a research paper+ In a published paper there is no room to
provide a complete argumentation, and often the person who writes at the time
doesn’t fully see the entire picture+ And so what I try to do in my books is to
really take the essence of what we know about a subject matter and present it
in a complete and orderly fashion+ A case in point is the material~papers! I
published on simultaneous equations@1, 11#, about which many people have
told me that if I had written it using the traditional notation it would have had
more impact+ And my reply is that I did not write it to have an impact but to
promote learning+ My objective is to make the material clear and more intelli-
gible to people+ My notation was developed in order to unify the two different
notations developed by the Dutch school and the Cowles Commission group,
so as to ensure that everything is the same whether you consider a single equa-
tion or a system of equations+ When I teach the subject at Columbia, my stu-
dents over the years have had no problem understanding two- or three-stage
least squares because the notation enables them to see these models as a simple
generalization of the standard general linear model+ In addition, it enables them
almost effortlessly to access the maximum likelihood literature on the subject+

In the same vein, what are the features that render a textbook, as you
perceive it, an important contribution or just another version of the same
well-known blueprint?

To take simultaneous equations as a case in point, my view is that if somebody
wants to appreciate what simultaneous equations are, one has no way of doing
so by reading the original contributions in journal articles+ It requires an enor-
mous effort, and a long time, to put everything together+ On the other hand, if
one reads my book on simultaneous equations one should be able to absorb
from beginning to end the fruits of the intellectual effort of numerous people
over a period of 30 or 40 years+ By contrast, a typical textbook merely lifts out
portions of the literature and stitches them together without presenting an inte-
grated and uniform exposition of the subject+ In a different context, my stu-
dents, or young professionals who were not my students, often tell me that they
found my little bookMathematics for Econometrics@5# extremely useful be-
cause it summarizes several important mathematical results needed for simul-
taneous equations and other aspects of classical econometrics+ One can find
nearly all such results by searching through mathematical journals, or several
mathematics textbooks, but this requires an enormous effort+

Your book Mathematics for Econometrics summarizes the mathemati-
cal results you accumulated in your attempt, in the first instance, to un-
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derstand and then explain the simultaneous equations model, but it has
wider relevance to all classical econometrics.

Attempts, like mine, to systematize a field often lead to new results that are
added to the accumulation of known results to produce a coherent story+

You published your first book, Econometrics: Statistical Foundations
and Applications, in 1970 [1], and it became one of the standard grad-
uate textbooks. The feature that caught my attention, even as a student,
was that for the first time an econometrics textbook takes probability
theory and statistical inference seriously. Up to that point, econometrics
textbooks would treat these topics almost as an afterthought in a few
pages of definitions. What prompted you to go in that direction?

In many ways the book reflects the way I managed to understand economet-
rics+ As I was reading through the various papers~by prominent people! that
constituted the econometrics literature at that time, I felt that there was too
much hand waving and not enough invocation of proper probability theory+ At
the time I had a chance to learn some probability theory and multivariate analy-
sis at Stanford, and I felt that these tools enabled me to put forward a coherent
discussion of econometric techniques+ Another topic that I felt I needed to ex-
plain in depth was limit theorems, because their discussion in other economet-
ric textbooks did not go far enough+

Is it fair to say that in writing this book you put together a textbook
that you would have liked to learn from as a student?

Yes, this is the kind of book I would have liked to have studied from+ Indeed,
this is the way I write all my books+

Rumor has it that at an important conference you defined economet-
rics as “a sequence of fads.” Is the rumor true? And how did you reach
this conclusion?

I did not say that exactly, but I did make remarks to that effect+ I noted that
over the years we were offered a list of “new” things that weren’t really new
but that became faddish and defined orthodoxy during a certain period+ After
the passage of some time it became clear that nothing was really resolved by
them+ A few things come to mind, like the error correction model, which is a
descendant of the partial adjustment model+ Another topic that has occupied
people for a long time in terms of many heated discussions is that of causality,
which eventually boiled down to testing whether a set of coefficients are equal
to zero using anF-test+ This is hardly something to get excited about+ Another
striking example is the famous vector autoregressive~VAR! model of the 1980s,
which was not really new because it was researched by Mann and Wald in the
1940s, and at any rate it is nothing more than a simultaneous equations model
with no exogenous variables and rather bewildering normalizations and a priori
restrictions+
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Would you consider the “distributed lags” literature in the 1970s such
a fad?

No, I consider the distributed lags literature a precursor of time series
econometrics+

But when econometricians were developing distributed lags in order
to reduce the number of unknown coefficients in dynamic equations using
ad hoc formulations, the statisticians were developing the Box–Jenkins
autoregressive integrated moving average (ARIMA) model.

That’s true, but the problem is that the level of mathematical sophistication of
the average economist was not sufficient to absorb the Box–Jenkins model+
Moreover, distributed lags were developed in the 1950s and 1960s, but the Box–
Jenkins ARIMA model had an impact in the 1970s+

But it’s fair to say that what the econometricians were doing in the
distributed lags literature at the time was not in tune with the main-
stream time series literature.

Wait a second+ Are you referring to lag polynomials trying to impose restric-
tions on the~lag! coefficients?

Yes, I remember that as a student I had a very hard time taking this
literature seriously, because the restrictions imposed on the coefficients
seemed to me very ad hoc and often counterintuitive; remember the
inverted V and W polynomial lags?

Yes, but when I refer to distributed lags I do not mean the polynomial lag
structure—often referred to as Almon lags—I mean models where one has lagged
endogenous variables among the explanatory variables+ That’s the part of the
literature I worked on in the 1970s, and I consider my recent bookTime Series,
Unit Roots, and Cointegration@13# a natural extension of that literature+ And I
do not disagree with your characterization of the polynomial lag literature+ I
remember that I wrote a paper or two on the practice of “tying down” the poly-
nomial generator of the lags+ Many econometricians considered it innocuous,
but in fact it restricts the class of shapes one allows the estimators to produce+
A particularly objectionable practice was to “tie down the polynomial at both
ends,” i +e+, at the beginning as well as at the end of the lag structure+ But a
simple consequence of continuity is that if something is zero both at the begin-
ning and the end it must have a minimum or maximum in between+ Often in
empirical applications this produced the U or upside down V shape—from which
one tried to derive some economic conclusions+ I pointed out that such conclu-
sions are unwarranted since the shape has been dictated by the investigator+
Unfortunately, the practice persisted for some time thereafter+ However, failure
of practitioners to heed my warnings is not only a thing of the distant past+ I
have been pointing out since 1990, or thereabouts, that the empirical implemen-
tation of so-called structural VARs cannot produce information on the structure
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of the economy, owing to the fact that their structural estimators are onlyjust
identified+ Hence, their validity is not testable, nor can it be defended against
alternative findings~perhaps of opposite sense! that are obtained by a different
set of just identifying conditions+ They both have as their authority the reduced
form estimators, which they share!

Looking at the timing and the content of your books, one cannot help
but think that they constitute an outpouring of your research interests
and teaching, which often did not coincide with the timing of the “fads.”
For example, your book on the simultaneous equations model (SEM) [11]
was published at a time when the SEM was out of fashion. How do you
explain that?

I meant to write the book on the SEM earlier, but I never had the time to write
it, and I also wanted to write it a certain way+ That doesn’t mean that I couldn’t
have written a book on simultaneous equations in the 1970s, but it wouldn’t be
what I wanted it to be because certain results on dynamic systems of equations
were not easily explainable at the time+ Actually, one of the major innovations
in that book was thatall prior restrictions were imposed by means of Lagrange
multipliers+ This idea occurred to me ca+ 1981 while I was in Uruguay+ One of
the problems with this formulation, which possibly accounts for the fact that in
the 50 or so years of its existence the SEM was not formulated in this particu-
lar fashion, was that in order to obtain an explicit representation for the struc-
tural estimators it is necessary to invert a matrix of the form

A 5 FA11 A12

A21 A22
G ,

whereA11 andA22 aresingularmatrices+ I was not aware of any results in the
econometric literature that give conditions for its inverse, let alone an explicit
representation for the inverse+ The result then known, which also appears in the
first edition of Mathematics for Econometrics@5# , assumes thatone of these
two sub-matrices is nonsingular+ It may well be that such results were avail-
able in the mathematics literature, but I was unable to find them—even after
some inquiries with mathematicians that specialize in linear algebra+ At any
rate, I worked out a solution ca+ 1984, which I hastily incorporated as an ad-
dendum in the second edition ofMathematics for Econometrics@9# + Another
reason is that I did not always find it possible to write things when I wanted to
write them for a variety of reasons, some personal and some due to other pro-
fessional commitments+ When I finally began writing the SEM book@11# , I
worked out the implications of the representation of the inverse of the matrix
A+ This was written up as a paper, “Specification Tests in Simultaneous Equa-
tions Systems,” published in theJournal of Econometricsin 1994@77# + It turns
out that this formulation yields routine tests for the validity of~over! identify-
ing restrictions+ These tests were not well understood in the 1970s+
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Is it fair to say that most of your papers actually emphasize the proper
use of techniques more than concepts and methods? In contrast, your
books exhibit more of a methodological dimension and dwell on founda-
tional issues?

Well, in my view that is the right way to do things+ You know, when you write
a book about a subject you deal essentially with the foundations of the subject+
Unfortunately, we might have succeeded all too well in informing the econo-
metrics profession about techniques, and we need to redress the balance with
discussions of methodology+ Nowadays, the various econometrics packages have
made applied econometrics “too easy” in some sense+ They enable people to
apply very complicated and sophisticated techniques with very little understand-
ing by the applied econometricians that use them+ And I think it’s important for
the training of applied econometricians to understand both the underlying econo-
metric theory and the methodological aspects of empirical modeling+

Let me proceed to another of your textbooks, Introductory Economet-
rics [4], which covers more traditional topics. Can you elaborate on the
motivation and the objectives of this second textbook?

In my teaching of what was the typical first year course in econometrics, roughly
speaking, regression, I was dissatisfied with what was then available in text-
books; either the discussion was too shallow, or they did not spend enough
time explaining what were the consequences of failure of the basic assump-
tions to hold+ So I contemplated this book as being about the general linear
model and what can go wrong with it, as well as a very quick introduction to
the SEM+ By the time I got to write it in 1977 I included a chapter on limited
dependent variables—a subject frequently encountered in the literature by then+
But to make the discussion to my liking I needed to have a systematic presen-
tation of certain mathematical results+ So I decided to collect all the mathemat-
ical results needed for a thorough discussion of econometric techniques in one
easily accessible form+ The mathematical appendix of that book was so success-
ful that was later published separately under the titleMathematics for Econo-
metrics, now in its third edition~2000! @14# +

You seem to have a knack for collecting mathematical jewels needed
to prove several key theorems in econometrics.

I’m most proud of the mathematical appendix in my 1970 book@1# , which be-
gan this tradition and brought into the literature of econometrics what are cur-
rently known as kernels and kernel estimation in connection with spectral
analysis+ It also contained a collection of several important results in matrix
algebra, one of which deals with the decomposition of positive definite matri-
ces into a product of lower or upper triangular matrices~triangular decomposi-
tion!+ Much later, in the 1980s, it became widely known to econometricians as
the Choleski decomposition, in connection with vector autoregressive models
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~VAR!+ The problem with that appendix was that it was too far ahead of its
time+

The Choleski decomposition is important because it arises naturally in
the context of sequential conditioning.

Indeed, but I was surprised later, when it became so popular after it acquired a
name, that there was no reference to its existence in the econometric literature
of the early 1970s+

That brings me to your fourth book, with the title Topics in Advanced
Econometrics, vol. I: Probability Foundations (1989) [10]. The mathemat-
ical sophistication of this book is much higher than the traditional dis-
cussion in econometrics. What was the main objective in writing this
book?

As I looked at the development of econometrics in the 1970s and early 1980s,
I became more and more convinced that the probability and statistics tools avail-
able to the average econometrician were not up to the task for a deep under-
standing of the developments, especially in time series, taking shape during
those decades+ In my attempt to understand these new developments I began to
delve deeper into probability theory+ I was fortunate to have Y+S+ Chow as one
of my colleagues at Columbia, and through him I was led to advanced proba-
bility theory, one of the topics to which he made many contributions and on
which he wrote a textbook~Chow and Teicher, 1988!+ Initially I thought I could
solve the inadequate background problem by urging my students to take courses
at the statistics department, but that did not work+ So I wrote this book as an
attempt to bring these topics closer to the mainstream of econometrics+ I am
not sure whether I succeeded in that+ I was encouraged, however, when R+ Gal-
lant published a textbook with the same aim in mind~Gallant, 1997!+ I now use
both books in my courses here at Columbia, and a lot of students find mine
easier to read, provided we omit the proofs of theorems+ Basically, I published
this book because I felt it was time to raise the probability theory training of
students in econometrics+ It is also my view that measure theoretic based prob-
ability theory is much more intuitively appealing than the usual analysis based
probability, i+e+, one that is taught solely in terms of density functions, etc+

Let me return to distributed lags, because the most successful of your
books has been the one on this topic. The book went into a second
edition and was also published in Russian.

The 1971 bookDistributed Lags: Problems of Formulation and Estimation@2#
was written more or less at the same time asEconometrics: Statistical Founda-
tions and Applications@1# during the academic year 1968–1969, while I was at
Stanford, on leave from the University of Pennsylvania+ At the time I was im-
proving my knowledge of time series, and the book on distributed lags was my
way to systematize my knowledge+ There was even a section on “spectral analy-
sis,” because I became aware of new developments in time series through Parzen
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and Jenkins, who were at Stanford at the time+ We talked a great deal about
spectral analysis, and I incorporated a fair amount about the subject in both
books~ @1# and@2# !; the latter includes a semiparametric rendition of the ratio-
nal distributed lag model—on the assumption that the error process is only co-
variance stationary+ At about the same time or shortly thereafter, one of Parzen’s
students~Grace Wahba! published a paper on the rational distributed lag model
~Wahba, 1969!+

This brings me very conveniently to your last book, entitled Time Se-
ries, Unit Roots, and Cointegration [13]. What was the main objective in
publishing this book?

As I mentioned earlier, I view this book as a natural extension of my distrib-
uted lags book; it provides a coherent account of the developments in time se-
ries econometrics of the last 20 years or so+When I began to read the literature
on these new developments it became clear to me that a lot of the tools needed
by the average econometrician to understand this material were not conve-
niently available+ Things became much clearer when I came across the work of
Peter Phillips in the late 1980s because he gave the literature the proper math-
ematical formulation+ That was the key: to set up the mathematical framework
in which this whole literature can be properly understood+

Is that the reason you dedicated this book to Peter Phillips?

Yes+ I consider his work fundamental in shedding light on this whole literature+
Introducing into the discussion the functional central limit theorem and the con-
tinuous mapping theorem added much needed clarity to this literature+ For me
this was a major intellectual contribution not only to econometrics but to sta-
tistics as well+

Is it fair to say that your book Time Series, Unit Roots, and Cointegra-
tion [13] constitutes a distillation of what you’ve learned over the last
decade or so in your attempt to understand the new developments in
time series econometrics?

Yes, it is+ In addition, it contains some new material on cointegration tests that
are not based on the null of cointegration fully exploited, as well as tabulations
for the test statistics of such tests, including those of Johansen~1995!+ All my
books were born out of my attempt to understand a certain problem and the
literature it engendered+ Indeed, most authors of books of a similar type would
tend to say that what they wrote represents their personal synthesis and under-
standing of a given subject+

Isn’t it unusual to admit that your professional life has been a contin-
uous learning process the fruits of which are published in books?

Well, I think this is the essence of scholarly life; as Socrates is reputed to have
said: I learn even as I grow old+
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5. RESEARCH STYLE AND RESEARCH AGENDA

I’m interested in your views on the methodology of econometrics be-
cause I have seen a renewed interest in the issue of when data provide
good evidence for a certain theory. Since the early days there has been
little dialogue between theorists and econometricians. Theorists feel no
obligation to take empirical evidence seriously because they often con-
sider other people’s empirical evidence unreliable. How could you ad-
dress the question of the reliability of empirical evidence?

You have to realize that the nature of theory is not well understood in econom-
ics+ A theory ~of an entity or a topic! is a grand conceptual scheme into which
everything we know fits, and if some evidence doesn’t you have to find a way
in which you can accommodate it, or modify the theory+ The only such theory
we have is that households maximize utility and firms minimize costs+ What
somebody writes down about a specific phenomenon doesn’t constitute a theory+
For example, if I write that wages depend on the age of the worker and his
education, this is not a theory; it is a particular conjecture about a specific phe-
nomenon, and as a conjecture it has to be tested against data+ Now economet-
rics was always thought to provide the tools to do exactly that+ But has it
achieved this? It’s probably fair to say that it hasn’t done so, and there are a
number of reasons why+ One of them is that as economists we are studying
phenomena that are not subject to experimentation as in the natural sciences+

We do not seem to pay much attention to such problems in econo-
metric modeling these days. Do you think that it’s important to institute
a dialogue between theorists and econometricians, so as to ensure that
theory and evidence go hand in hand?

Yes, indeed+ If you go back and you read what people in the Cowles Commis-
sion were writing in the 1950s and 1960s, you will see that this is what was
envisioned for econometrics+ One envisioned a process by which the empirical
evidence would influence the conceptualizations of economic theorists+ The prob-
lem has been that in succeeding generations the perception that has come to
dominate is: “You pays your money and you takes your choice,” meaning that
the empirical evidence is very ambiguous and therefore should not bound the
imagination of theorists+ Although, in my view, this is very exaggerated, none-
theless one is hard put to find in economics strictly stable empirical regulari-
ties+ Writing in the 1950s and 1960s Lawrence Klein used to speak about the
“great ratios,” the ratio of consumption to income, the capital labor ratio, the
share of labor in national income, and so on+ In his view these were the great
and abiding constants in economics+ Unfortunately, later history has not been
very kind to this perception+

What did you generally look for when you decided whether to work
on a topic or not? Is your research driven by applied problems, or do you
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have a grand scheme of how econometrics should develop in order to
meet its objectives?

I don’t have a grand scheme+ I try to work on things that I have an interest in or
on problems that arise in empirical work that is done either by me or those
around me+ In that sense being at Columbia was something of a disadvantage
because of the lack of empirical work on the part of my colleagues, so that this
source of inspiration was not always there+ For that reason, more recently my
research interests have been mostly personal+ I pursue something because it’s
of interest to me+

Did you have any false starts in your research? Have you worked on a
topic for months or years and eventually given up?

Yes, I did+ At some stage I thought I would become an expert on small sample
distribution theory+ After a number of years of putting together a lot of results,
I realized the futility of the exercise and did not pursue that subject any further+
Another topic that I did not pursue very much after an initial investment was
Bayesian econometrics+ I came across Bayesian techniques in the very early
1960s+ I took a course with Howard Raiffa~of the Raiffa and SchleiferApplied
Statistical Decision Theory@1961# fame! in 1960 at Harvard Business School+
After trying to apply these methods to a number of problems in economics, I
decided that they were too extreme in relation to their demands on information+
I wrote a paper on using Bayesian methods to estimate the mean function of
some distribution during the summer of 1961 while I was at Yale, but I never
published it+ Recently, this sort of exercise is found in the form of “Bayesian
updating” in some models of innovation or technical change+

This was a decade before Arnold Zellner’s well-known book that intro-
duced Bayesian methods to econometrics.

Indeed, Zellner made many, many important contributions to econometric mod-
eling using Bayesian methods+

Returning to your research as it developed over the years, I have the
impression that your early papers were applied but gradually your re-
search became more and more theoretical. Did you plan that, or did it
just come naturally as you realized that your comparative advantage was
in the direction of the more technical aspects of modeling?

No, that came naturally because if you look at the early 1960s, most people
who later came to write theoretical papers didn’t start as econometric theorists+
They grew up as practitioners but felt the need to learn more about theory to
understand and extend the methods they were using+ That’s how I became an
econometrician, and most of the people of my generation like Griliches, Fisher,
Jorgenson, and Nerlove had similar experiences+ I began as an applied econo-
metrician, but as I became more and more knowledgeable in theory, I became
more and more interested in technical issues, and they began to claim more and
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more of my efforts+ Besides, I get bored very easily; I couldn’t write 10 papers
on the same basic subject+ I prefer to write papers on different topics, even
though when one wants to make a name for oneself one should stick to one
topic+ But I didn’t like to do it+

Is it fair to say that your earlier research was basically a natural exten-
sion of your Ph.D. on production functions? You have been successful in
placing most of your early papers in the top journals, from Econometrica
to the Review of Economics and Statistics.

Yes, it is true that my research on production functions occupied me for a while+
The earliest paper I published was in theReview of Economics and Statistics
~1963! @18# , which was the empirical part of my Ph+D+ thesis+ Looking back at
it I wouldn’t change its contents to any significant extent+

So turning to the other published papers, beginning in the early 1970s
you had a series of papers on the SEM estimators, and their interrela-
tionships, research that culminated with your book entitled Topics in Ad-
vanced Econometrics, vol. II: Linear and Non-linear Simultaneous Equations
[11]. Would you say that this was one of your main research projects
over the years?

Yes, the simultaneous equations model~SEM! occupied center stage on my
research agenda until the middle 1980s+ I have to stress that originally this re-
search was driven by my desire to understand what I was reading and what I
was doing in my applied research+ It all began when I came across the problem
of the nonexistence of~finite sample! moments in the case of the two-stage
least squares estimators during the academic year 1961–1962, while at Stan-
ford+ This created a severe intellectual shock, given the fact that highly author-
itative sources of the time, as I noted earlier, described the large sample variance
~covariance matrix! of a structural estimator as

plim
Tr`

TE~ Zu 2 u!~ Zu 2 u!'+

How could multiplying byT something that was unbounded yield a finite prob-
ability limit as the sample size~T ! increased without bounds? I began explor-
ing the problem by digging into various probability theory books, which led to
my first book@1# , where I tried to demystify the properties of limited informa-
tion estimators for people without a very strong background in mathematics or
probability theory+

Let me ask you about your research in applied finance. How did that
research come about?

This research was initiated in a very circuitous way+When I was at the Univer-
sity of Pennsylvania I was reasonably good friends with Irwin Friend~the chair-
man of the Department of Finance at the time!, who was working on a project
financed by the U+S+ Congress on reforming the banking system+ I remember

ET INTERVIEW 1253

https://doi.org/10.1017/S0266466602185094 Published online by Cambridge University Press

https://doi.org/10.1017/S0266466602185094


writing a paper for that project on savings and loan banking and the nature of
their assets and liabilities+ After I left Penn, I was invited in the early 1980s to,
and presented a paper on savings at, the Festschrift celebration on Friend’s 65th
birthday+ During this conference I was surprised that another former colleague
of mine from Penn, Steven Ross, was so critical of certain remarks to the point
of deriding Irwin Friend’s arguments+ Steve was then expounding on the vir-
tues of arbitrage pricing theory~APT!, about which he had just published a
paper with Richard Roll~Roll and Ross, 1980!+

Irwin, who had some doubts about APT, asked me to join forces with him
and investigate the matter further+ So I looked into the subject, and I read Steve’s
paper on arbitrage pricing theory+ Its conceptual framework is that the rate of
return on a risky asset is the risk-free rate plus some~risk! “premia” due to
various “risk” factors, plus an idiosyncratic error+ So basically, as exposited in
the empirical application~for the purpose of testing the relevance of APT! by
Roll and Ross, their formulation of APT was the standard variance components
factor analysis model+ Then I began to investigate the econometric procedures
used by Roll and Ross to test their formulation of APT+ I soon realized that
there was a problem with their empirical finding that only three to five factors
were involved in determining the risk premia~which are essentially the coeffi-
cients of the factors so determined! for risky assets+

What was the problem with this study?

The problem was with the way they applied factor analysis to stock prices+ They
had taken groups of 30 stocks, repeatedly, and for each group they determined
~from time series of closing prices! the number of factors, by the standard prin-
cipal components variant of factor analysis+ Having so analyzed a substantial
number of groups they concluded that at most three to five factors were respon-
sible for the riskiness of risky assets+ However, this is a faulty analysis+ In the
classic paradigm of factor analysis there aren students takingm tests+ Their
scores are recorded, and, through a variance decomposition process, one deter-
mines the number of factors~say, k!“responsible” for their scores+ In the con-
text of the Roll and Ross application the number of students is the number of
trading days for which stock prices are observed+ The number of tests is the num-
ber of stocks being considered+ Since the universe was presumed to beat least
the number of stocks traded on the New York Stock Exchange, the number of
stocks to be considered was very large+ Certainly, the computing capabilities then
available were insufficient to the task+ By dealing with a number of groups of
30 stocks Roll and Ross thought they could circumvent the computational lim-
itations+ In so doing, however, they committed a serious error—evidently due
to inadequate understanding of the underlying econometric theory+Our paper@63#
pointed out the empirical fallacies of their analysis and showed that if factor analy-
sis were properly applied, the number of factors determined would be an in-
creasing function of the number of stocks “factor-analyzed+”
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From personal experience I know how difficult it is to publish papers
which call into question the conventional wisdom. Was it easier at that
time?

Not at all+ We actually had a very hard time publishing this paper+ I have to
admit also that if I had not been as well known at the time, and if Irwin Friend
had not been a past president of the American Finance Association, that paper
would never have been published+ In fact, its publication was held up so that
Roll and Ross could prepare a reply that appeared in the same issue~Roll and
Ross, 1984!+

I couldn’t help noticing that some of your earlier papers were pub-
lished in Australian Economic Papers and the Australian Journal of Sta-
tistics. Is there a reason for that? There is also a paper with the intriguing
title “On the Game of Maximizing OR2” [38].

That came about because in the summer of 1970 I visited Alan Powell at Mo-
nash University~in Australia! for about 2–3 months+ I came in contact with
various Australian econometricians in Melbourne, Sidney, and Canberra, and I
was invited to submit some papers to local journals; they suggested theAustra-
lian Journal of Statisticsand theAustralian Economic Papers+ As I remember,
I published two papers in the latter+ One is the paper you mentioned, and the
other is one that shows the equivalence between ML and feasible Aitken~GLS!
estimators in a system of general linear models~often referred to as seemingly
unrelated regressions!, provided the latter is iterated@42# + At any event both
are asymptotically equivalent+ In the Australian Journal of StatisticsI pub-
lished a paper titled “A Simplified Structural Estimator for Large Scale Econo-
metric Models” @43# + The OR2 paper to which you refer shows the following:
given that we havek explanatory variables in a regression, and we wish to
maximize OR2, under what circumstances should we introduce thek 1 1 vari-
able? The answer is: when the latter’st-ratio is equal to or greater than one+
This is really not a probabilistic argument; it is basically a computational argu-
ment+ It is conceivable that such a result was already in the statistics literature,
but neither my colleagues there nor I knew of it, so I derived it completely on
my own+ Both papers in theAustralian Economic Papersresulted from discus-
sions with colleagues in Australia+

Do you have any thoughts on the directions you would like economet-
rics to proceed through the next decade or so? What areas do you feel
are promising to pursue further?

I believe greater understanding of financial time series is a very important topic+
In a broader sense, we have already created an impressive array of procedures
to handle a very wide variety of problems that arise in empirical research+ We
should now devote a great deal of attention to improving the training of ap-
plied econometricians, because as the discipline has developed the bulk of ap-
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plied work is no longer done by “econometricians” but by persons who are
labeled “labor economists,” macroeconomists, “applied microeconomists,” etc+,
whose understanding of the subtleties of econometric theory is less than per-
fect to say the least+ In addition, from a more methodological point of view, I
would like to see a thorough and careful investigation ofall empirical implica-
tions of a model+ In particular, I think that examining a model’s implications
piecemeal is not very helpful in determining the empirical relevance of a model+
Also in the literature of econometrics there is very little work confirming pre-
vious research+ Often it is quite impossible to reconfirm the results presented in
an empirical paper, however conscientiously one might try+ As a consequence,
we are always presented with new results, especially in macroeconometrics,
that are not commensurate with previous findings, without a serious attempt to
reconcile them and often without comment+

Isn’t that a symptom of the basic problem of unreliable empirical evi-
dence? The situation you describe is a classic example of empirical evi-
dence that does not stand up to closer scrutiny. In my mind the most
important cause of this state of affairs is the fact that the overwhelming
majority of estimated statistical models are misspecified, rendering any
inference based upon them unreliable.

I am not sure I would put it that way; the problem appears to be that as fash-
ions change the relationships estimated are completely disconnected from the
past+ I remember, for example, sometime in the early 1980s I did a paper with
one of my students@61# comparing the forecasting performance of a version of
the Wharton model as compared with Box–Jenkins time series forecasts, fol-
lowing up on previous published work on a similar subject+ The first journal it
was sent to declined publication on the ground that proper comparison dictated
that we should use VARs+ Of course, VARs were completely impossible to im-
plement in that context because of their excessive parameterization+ This, how-
ever, did not prevent the editor and his referee from so opining, in deference to
the new orthodoxy+ It is true that a lot of published empirical evidence is likely
to be unreliable, because of inappropriate data, or inappropriate econometric
procedures, but it’s not clear how one remedies the situation+ For example, some
computer packages provide an array of “diagnostics”; while this is a welcome
change from past practices, it gives a false impression of reliability+ Thus, the
typical test for heteroskedasticity tests the hypothesis that the error variance is
a linear function of~some of! the explanatory variables; the typical “misspec-
ification” test tests the hypothesis that the explanatory variables enter quadrat-
ically; some offer tests for the normality of the regression errors, and so on+
Such results do not necessarily ensure the integrity of the specification, nor is
the rejection of normality of any particular significance because of central limit
theorems+ So in the absence of controlled experimentation it is inherently dif-
ficult to vouchsafe the reliability of empirical evidence to the degree one would
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wish to have in such matters+ Consequently, the journals are faced with a very
difficult task in imposing standards when a clear consensus is unavailable+

I would imagine that the first step in that direction might be for the
journals to insist on the statistical adequacy of the estimated models
using thorough misspecification testing. They should ensure that the au-
thor provides enough evidence that probabilistic assumptions underlying
the estimated model are not rejected by the data.

I am not sure that we can arrive at a consensus of what constitutes proper vet-
ting in this context+ Suppose one has a model and a procedure that produce a
certain asymptotic result; how could his results be contested or checked if we
are dealing with a sample of size 80?

That is a somewhat different issue which concerns the accuracy as
opposed to the reliability of empirical results. The statistical adequacy
issue can be dealt with if the journal is housed in a department with a
sizable graduate program. The editors can then employ an army of com-
petent graduate students to reproduce the empirical results and perform
a thorough misspecification testing on these models to assess their sta-
tistical adequacy.

But of course this assumes that there is a broad consensus+

The only real consensus needed for statistical adequacy concerns “what
the underlying probabilistic assumptions are,” which should not be diffi-
cult to agree upon.

You should remember that in the last 20 years or so, a very disturbing devel-
opment in the empirical literature is the fragmentation of the discipline+ In the
“old days” of the 1960s and 1970s or the 1950s, the people who were working
in production functions, industrial organization, investment, consumption, la-
bor, and a number of other topics were primarily econometricians who wrote
their own computer programs and had common concerns about specifications,
about appropriate research methods, and, of course, about appropriate treat-
ment of the evidence+ Over the years we have been too successful+ We have
created the appearance of sophistication in the form of computer programs that
can easily apply all these “sophisticated” procedures without the user having a
clear insight into, or understanding of, the process+ Journals have also prolifer-
ated, so old results are always rediscovered in highly specialized journals, even
though 20 or 30 years ago the same topics had been researched in econometric
journal publications+ Because of the fragmentation, many procedures are quite
acceptable within the group primarily served by the specialized journal but may
not be acceptable in another group+

ET INTERVIEW 1257

https://doi.org/10.1017/S0266466602185094 Published online by Cambridge University Press

https://doi.org/10.1017/S0266466602185094


Are you saying that the availability of sophisticated software that does
everything for the user is a double-edged sword, in the sense that it can
lead to mindless but superficially “sophisticated” empirical analysis?

And has really undermined serious econometric investigation+

As well as the whole empirical modeling process.

Quite possibly, but this problem has been around for some time and has many
variants+ I remember, when I was a student ca+ 1960, I took a course in com-
plex analysis with Levinson, who was a well-known mathematician at MIT+
And he was bemoaning the state of affairs in certain areas of mathematics where
the easy access to computer simulation had “robbed the younger generation” of
certain ingenuity in determining the shape of the graph of a given function+ In
the absence of computers one had to find out what the curvature was by exam-
ining various derivatives of the function, and this afforded an opportunity to
exercise one’s ingenuity+While in that case the problem is rather innocuous, in
the case of econometrics the problem is much more severe+ It comes from the
fact that the people who write the programs and the people who use them are
very different+ Those who write the programs are generally conversant with
econometric theory, while those that use them, more often than not, are only
vaguely familiar with econometric theory+

6. TEACHING, STUDENTS, AND SUPERVISION

Do you consider yourself a natural teacher, a natural researcher, or
both? Do you find research and teaching to be complementary?

Yes, and I consider myself both; I wouldn’t want to do only one+ There has to
be variety in my activities because it would be too boring to teach the same
thing over and over again, and, on the other hand, sitting in one’s office and
writing without the intellectual stimulus of teaching is not very agreeable to
me either+

Do you find that often teaching forces you to consider various things
from a more basic or elementary point of view so as to be able to ex-
plain them to students, and that affects your research?

Yes+ I think teaching forces you to clarify a great many issues+ Especially given
my personality and the fact that I don’t want to take anything for granted+ I
want to explain to myself first of all+ And therefore this leads me to ask ques-
tions that most people don’t ask+ For instance, I’ll give you an example; there’s
a paper of mine that maybe will come up later, which will illustrate this point+
If you are interested in forecasting from an econometric model involving si-
multaneous equations, the question arises as to what are the standard errors
you should attach to your forecasts+ This problem was addressed by Gold-
berger, Nagar, and Odeh in the early 1960s, perhaps as early as 1961; I don’t
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remember exactly+ In that paper~Goldberger, Nagar, and Odeh, 1961!, to the
best of my recollection, they simply expanded the nonlinear function of the
induced restricted reduced form parameters~as obtained from the structural
estimators! by Taylor’s series and used the standard errors of the latter as they
were available in the literature of the time+ This is basically a technology that
was available through the bookThe Advanced Theory of Statisticsby Kendall
and Stuart~1968–1973!+ But having gained some expertise on the application
of central limit theorems to solve the problem of limiting distributions for struc-
tural estimators, I wondered what would be the distribution of induced re-
stricted reduced forms, i +e+, the reduced form parameters induced by the
structural estimators, the entities whose standard errors were obtained by Gold-
berger et al+ From the point of view of the practitioner the problem was solved+
There were standard errors for the induced restricted reduced forms; what more
could one wish? This, however, was not satisfactory to me because it did not
allow for comparison among several restricted reduced form estimators+ At
any rate, my work that tried to answer this question led to the paper “Restrict-
ed and Unrestricted Reduced Forms: Asymptotic Distribution and Relative Ef-
ficiency,” which was published in 1973 inEconometrica@49# + This paper

Philip, Phoebus Jr+, Alexander, and Phoebus, 1987+
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showed that restricted reduced forms are, asymptotically, linear transforma-
tions of the structural parameter estimators, which in turn enables one to rank
various reduced form estimators in terms of efficiency+ Incidentally, it also
showed that structural and reduced form estimators of any type are of the form
ATj, where

jT 5
1

MT
vec~X 'U!,

X is the matrix of the predetermined variables, U is the matrix of the structural
errors, andAT is a suitable matrix that converges in probability+ Evidently, the
nature ofAT depends on the problem considered+ Even though this was an im-
portant paper, in that it unified regression, simultaneous equations, and several
of its variants it received relative little attention, except for several papers that
tried ~unsuccessfully! to overturn its conclusion that limited-information-induced
restricted reduced forms are not necessarily efficient relative to unrestricted re-
duced forms+

Do you consider yourself a self-taught mathematician who worries about
the mathematical coherence of the argument, because that’s what comes
out in your books?

You might say this, but I don’t know if it’s true+ My books are not typical text-
books in the fashion of current econometrics literature+ They do not contain,
unreworked, a bit from this paper, a bit from that paper, and so on+ They try to
develop a subject from beginning to end in a more or less unified manner; they
take into account the literature, and if there are gaps in its development I fill
them by “original” research+ Their objective is to teach the rudiments and re-
finements of the subject to someone who is interested but does not know much
about it+ In many ways, I write them first and foremost for myself+ To explain
to myself what the subject is all about+

So, you write what makes sense to you after tapping into the litera-
ture until you fully assimilate the subject.

Correct+

Have you taught any courses beyond statistics and econometrics over
the years?

Quite probably not; I don’t know when was the last time that I taught anything
other than econometrics, whether theoretical or applied+ It’s possible there was
one time I may have taught a course in micro- or macroeconomics because
somebody left in the middle of the semester and I had to help with it+ And there
was a situation, while I was at Penn, when someone~in another institution,
possibly Haverford! died in the middle of the semester and there were some
students that were orphaned, so to speak+
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How do you see yourself as an adviser to Ph.D. students?

Well, it depends+ If I happen to be involved in a project at the time, then I give
them a problem and ask them to work on it+

Send them away?

No, I give them a problem and we discuss it, and then they come back and
discuss with me their progress or ask for advice on how to proceed+

At regular intervals?

At regular intervals and on demand+ If I am not involved in any project that
they are interested in, I tell them to find a topic and then once they decide what
they want to do, to come and talk to me+ I will talk to them at length, try to
sharpen their formulation and give them some advice or suggestion on how to
move on+ Generally, I spend a fair amount of time with them, listening to their
problem and trying to assist them in solving it+ I can spend an hour or two
hours or whatever, if the occasion requires, to explain some things or to clear
up some things and give them an opportunity to clarify in their own mind what
it is that they want to do+ So that’s basically how it works; it’s very time con-
suming, but it’s a very worthwhile investment, because I think the training of
younger people is of course the most effective way in which knowledge and
skills are perpetuated+When it becomes somewhat burdensome is when the ad-
visees do not work in the area where I work+ For instance, I advised a lot of
students at Columbia in the 1970s and 1980s in many applied areas, e+g+, trade
or development or consumption; all of them had an econometric component,
but these were not areas in which I had done applied work+ In the process they
learned a great deal about making sure that the data they employ correspond to
the theoretical concepts embodied in their models, about checking their data
for errors and inconsistencies, about the proper econometric techniques, about
the adequacy of models, about predictive tests, and about many other aspects
of empirical research which are not taught in courses+ In the 1990s I have re-
duced this activity considerably, as the department has acquired more faculty
doing applied econometrics+ I try to confine myself to econometric theoretical
issues, but students doing only theory are very few, at present+

Do you have any regrets for not having more econometric theory
students?

I think about it from time to time+ When I was making decisions about where
to go, I did not think that this was a problem+ My view was, you produced your
research output and if you gave superior formulations to existing problems, or
if you solved a new problem, others would automatically adopt them+ I discov-
ered that that’s not the case and that if you wish your formulation to have wide
currency you must produce the students who will employ your formulation or
else you must engage in self-promotion+
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Could you give me an example of what you have in mind?

As you may know, I have developed a notation that makes it very easy to han-
dle simultaneous equations both from the maximum likelihood and the 2SLS,
3SLS viewpoint+ I have also derived a set of very easily implementable tests of
overidentifying restrictions, by the simple device of imposingall a priori re-
strictions in the simultaneous equations model by means of Lagrange multipli-
ers+ I have devised a test for cointegration rank based on theunrestricted
estimator of the relevant parameter in the error correction model+ Monte Carlo
results indicate that when the~rank! null hypothesis is false this test does better
than Johansen’s for sample sizes one is likely to have in applied work+ I have
also shown that if we use the Kullback information apparatus, its simple iden-
tification condition, viz+, that its global minimum is unique, enables us to de-
rive all the necessary and sufficient~rank! conditions for the identification of
simultaneous equations models+ These results do not appear to be known widely+
Certainly recently published econometric textbooks do not make mention of
them+ I am not sure whether it would have changed anything in my choice of a
university home, but when I was making these choices I was not cognizant of
this fact+ As a personality trait I did not set out to, nor do I have the desire to,
dominate any particular area+

Do you have any general advice that you would give to prospective
graduate students in econometrics? What would you say if an undergrad-
uate comes to you and asks: Is it a good idea to specialize in economet-
rics, and, if so, what kind of skills should I have in order to be successful
as an econometrician?

Well, in econometrics, of course, you have to have some special skills in prob-
ability and inference theory before you undertake econometric studies+

Don’t you also need some advanced mathematics in general?

Right+ It goes without saying that you need to know some measure theory, ma-
trix algebra, some analysis, and so on+ And then the student has to learn to
combine theory with empirical evidence+ This requires the student to under-
stand not only the complexities and concepts of economic theory but also the
connection between these concepts and the available data+ In applied economet-
rics it’s very important to be able to relate the theoretical concepts to the right
data+ For instance the consumer price index is not the appropriate data series to
use when discussing international trade~terms of trade! questions+ The prob-
lem is that students often have very meager knowledge of institutions or of
how data are collected and organized+ Often, this leads to serious errors+

You have been a teacher for about 40 years teaching econometrics.
How did the teaching (of econometrics) change over this period? Have
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you seen dramatic changes as to the content, and/or the emphasis in
teaching econometrics?

Well in terms of my own personal experience, I guess I have been teaching
econometrics in one form or another since 1961; therefore that would make it
approximately 39 years+ And, yes, there have been very dramatic changes, more
in some schools than others+ For instance, when I first taught in 1962, to talk in
detail about the general linear structural econometric model~SEM, as you called
it earlier! was a bit too bold+ And to talk about some aspects of the relative
efficiencies of various structural estimators using asymptotic theory was com-
pletely out of the question+ I remember when I went to Columbia in 1973, just
to give a course based on the more straightforward and elementary aspects of
my bookIntroductory Econometrics@4# was considered very advanced+ Changes
have been made in other departments as well, but perhaps they were not as
dramatic+ At MIT , I am sure that changes were not as substantial because they
had already routinely attained the level of that book by the early 1970s+ By a
process of diffusion, econometrics had become an essential part of economists’
graduate education by the early 1970s, at least for the major economics facul-
ties+ Columbia was a laggard in that regard; when John Taylor and I arrived
there in 1972 and 1973, respectively, the only other person who taught econo-
metrics in the immediate past was Gregory Chow, who was then employed by
IBM and came to Columbia once a week to give his lecture+ So from that stage
it’s a long way to being able to teach an integrated sequence involving basic
probability and inference, the general linear model, limited dependent vari-
ables, and simultaneous equations, which is what we do in the first year grad-
uate course today+

How do you think computing capabilities, which have increased dra-
matically over the last two decades or so, are likely to change economet-
rics teaching? Should there be more emphasis on applied work, because
it is so easy now to give assignments which involve real data modeling
as well as computer simulations?

I imagine that will be the case+ I hope that will happen, as students learn how
to use computer programs, how to formulate problems econometrically and
choose the right type of procedures+ Also computer simulations ought to play a
more important role+ I find the latter to be a very useful research tool as well+
In many instances you may have a difficult set of problems to solve, and it’s
not possible to solve them quickly+ You may put forth a conjecture for a possi-
ble solution expecting it will yield, say, a good test+ Before you invest heavily
in developing a theoretical justification you can design a small-scale simula-
tion and form a rough idea of the properties of the procedure+ If the results are
encouraging, you proceed with the theoretical justification+ If not, you might
decide to abandon this conjecture+ I have used this approach when I was work-

ET INTERVIEW 1263

https://doi.org/10.1017/S0266466602185094 Published online by Cambridge University Press

https://doi.org/10.1017/S0266466602185094


ing on the book on time series+ Very often there was a problem whose solution
was not easily obtained+ Instead of spending a great deal of time thinking and
worrying about it, I just designed a Monte Carlo experiment and tried out my
conjecture on it+ If the results were a little encouraging, I was willing to ex-
pend the energy to establish rigorously its properties+ If not, I abandoned it+ So
simulation could also be very important as an adjunct to theoretical research,
but not if you use it as an excuse to avoid thinking about the problem and rely
solely on its findings!

7. GENERAL QUESTIONS

Let’s go to the last section on general questions. Do you have any
other particularly strong intellectual interests beyond economics and
econometrics?

Well, I am interested in history+ I am also interested in analyzing current U+S+
and international politics, but I am not interested in politics as a career+ I read
the New York Timesdaily, and theEconomistless frequently, as well as other
publications with serious commentaries on political aspects of various regions
of the world+

Do you have any particular ideological viewpoint that often colors your
political analysis?

Not any more, but when I was younger I was always attracted to socialism+

Alexander, Phoebus, and Phoebus Jr+, in Athens, 2001+

1264 ET INTERVIEW

https://doi.org/10.1017/S0266466602185094 Published online by Cambridge University Press

https://doi.org/10.1017/S0266466602185094


Were you a socialist, or somebody with compassion for the working
class?

I don’t really know; what’s the difference? I am not passionate about any par-
ticular class affiliation+ My father was a government functionary, he was not an
oppressed worker, so I do not have a familial heritage along these lines+ I am
attracted to the kind of social democracy that tends to mitigate the income dis-
tribution vagaries of the market and which, to some extent, is still practiced in
western Europe+ But I have also learned over the years that many social wel-
fare schemes that appear to make life easier for working people have very ad-
verse impact on incentives and lead to appreciable decline in the productivity
of the economy+ I have also been severely disappointed at the consequences of
public ownership+ So basically, I learned that grand ideologies do not necessar-
ily make for a good society, and I have become more pragmatic; I learned to
choose from the options available and not to pine for an ideal system+ What
matters about economic resources is not so much who owns them per se but
how efficiently they are used and who gets how much of what they produce+

Are you saying that you like socialism as an ideology but you also
recognize the fact that the mechanism of a competitive market allows
for a more efficient allocation of resources?

Yes, indeed, the market allocates resources more efficiently, and interference
often leads to inefficiencies+ On the other hand, the income distribution it pro-
duces is not too much to my liking+

Alexander, Phoebus, and Phoebus Jr+, in New York, 2001+
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Can you describe a typical working day scenario for us? Where do you
do most of your research? At the office, at home, or a combination of
the two?

Oh, most of my research I do at home+ I work at home early in the morning or
late at night+

Are you a morning person or an evening person?

I am both+ But in the past, due to family distractions, you know, I used to work
mostly at night, but I didn’t stay up until 5:00 or 6:00 in the morning; some-
times I stayed up until 2:00 or 3:00 at most+

Looking back over all of your work, publications, and all of that, do
you have any personal favorites among the papers or the topics you have
worked on?

Yes, I do+ The first is “Alternative Asymptotic Tests of Significance and Re-
lated Aspects of 2SLS and 3SLS Estimated Parameters”~Review of Economic
Studies, 1969! @32# + What is important in that paper is that it formulates the
estimation problem of the SEM by first transforming all structural equations
through left multiplication byR21X ' , whereX is the matrix of observations of
all the predetermined variables of the system andR is a nonsingular matrix
such thatRR' 5 X 'X+ This is a useful transformation in that it immediately
produces the optimal method of moments estimator for single equations and in
fact suggests that in the transformed context least squares is 2SLS and feasible
Aitken estimation is 3SLS+ This is basically the same method used later by
others in obtaining the nonlinear “2SLS” and “3SLS” estimators and ultimately
the generalized method of moments estimator+ The latter differs from the other
nonlinear variants only to the extent that the “instruments” are explicitly de-
fined within the model and that the error term has a more general distribution+
The second is “Restricted and Unrestricted Reduced Forms: Asymptotic Distri-
bution and Relative Efficiency”~Econometrica, 1973! @49# + This paper derives
from first principles a particularly simple formulation that shows that induced
restricted reduced form parameters~as induced by the estimators of structural
parameters! are asymptoticallylinear transformationsof the structural param-
eter estimators+ Beyond that it also implies that all standard classical economet-
ric problems, such as the general linear model, seemingly unrelated regressions,
2SLS, 3SLS, induced restricted reduced forms, and indirect least squares, are
problems of the form: find the limiting distribution ofAjT jT , whereAjT

P
&& Aj

andjT is a ~the same! sequence of scalar, or vector, random variables that obey
an appropriate central limit theorem+ The third is “Identification and Kullback
Information in the GLSEM,” ~Journal of Econometrics, 1997! @79# + This paper
derives the rank conditions for identification of structural models using the min-
imum contrast framework+ In fact, the asymptotic contrast function is the Kull-
back information, say, K~u0,u!+ By the properties of Kullback informationK
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attains its global minimum foru 5 u0, whereu0 is the true parameter vector,
andu [ Q, whereQ is the ~compact! admissible parameter space+ Identifica-
tion for contrast estimators requires that the global minimum of the contrast be
unique+ From this property we can infer all necessary and sufficient conditions
for identification in the SEM+

I would like to thank you for a most informative interview.
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