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Phoebus.Dhrymes

Phoebus.IDhrymes 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 econometriglés early research began with an
applied econometric focus on problems of production and investrhientater
contributions concentrated on the foundations of econometric methodology
including systems of simultaneous equaticffsroughout the econometrics com-
munity, Dhrymes is well known for his influential textbooksome of which
have been translated into several languabiés 1970 bookEconometrics: Sta-
tistical Foundations and Applicationmovided an accessible and rigorous foun-
dation for both students and teachers of econometrlcs 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 bodkne Series, Unit Roots, and Cointe-
gration. Reading his books reveals Dhrymes as a teacherthesizerand
master expositoAs he says in the interview that followdmy books are not
typical textbooks| 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 subje@n this score | was influ-
enced in my writing by the way | learn when studying by myself

Phoebus Dhrymes was born in 1932 in CyprHg arrived in the United
States in 1951and after a few months he volunteered to be drafted into the
U.S. army for a two-year tour of dutyHe resumed his studies in 1954fter
getting a BA. degree in economics from the University of Texas in 19%
completed his P. at the Massachusetts Institute of Technold®$T ) 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 196Mce 1973 he has been a
professor at Columbia University

The present interview was conducted on June 134299 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 thé&idyDhrymes define
econometrics as “a sequence of fads"? Find out in the interview that fallows

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? | 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 Yorland | came originally
with the idea of studying and of working a little bit with hiunfortunately
when | talked to him about these plarssfew weeks after my arrivahe de-
clared that he did not wish to subsidize my education in the least

When | arrived in the United States in 195flwas in the midst of the Ko-
rean Way and all permanent residents were subject to the dfdfthe time
they were draftingl believe nineteen year olddate nineteen year oldsVhen
| arrived | was not quite nineteerl was maybe eighteen and a few months
maybe eighteen and a haKfter a few months of working at transient jobs |
began to think about my predicament and how to cope witlBiit it didn’t
appear to me to be very sensible to start something and then interrupt it for two
years of military serviceAt that period there were no student deferments as
was later the case during the Vietnam Wathen your cohort was called for
service while you were enrolled in a university you would only be allowed to
finish the semesteiand then you went into the militaryso | decided that |
should volunteer to be drafted earBvidently by doing so | put myself at risk
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of being sent to the front and being wounded or even killdolwever | am not
sure | was fully cognizant of the consequences of that deciSiois was merely
a voluntary consent to be drafted out of tukalid not volunteer to enlist in the
army as a “professional” soldiego | did only two years of military service as
required of drafteednstead of fourwhich is the minimum when you are re-
cruited as a professional sort of soldiand sq | went into the US. army; |
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.

| found myself drafted into the \$. army, and that was not an experience with-
out rewards| might say After basic training in Kentucky | was very lucky to
be sent to Germany rather than Koré&ltimately, | was assigned to the 43rd
Infantry Division which was stationed in three German citi@sigsburg Mu-
nich, and Nurenbergl was stationed in Augsbuygvith the quartermaster unit
at the division headquarterafter a while my job consisted of seeing tq it
through inspectionghat the soldiers took good care of the clothing and equip-
ment entrusted to them by the®Jarmy. Sq for the most partl spent my time
traveling to and from these three citiddeedless 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 exerciséhree times a year

| 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 | had a considerable amount of
free time which | spent in the library reading literary works or in the photog-
raphy studio developing and modifying pictures | had taléerd in many ways

that was the period when | really learned English extremely vgllreading

How did you find yourself at the University of Texas?

When | came out of the army in 195Minquired about how to pursue my stud-
ies There was a chance of staying in New York with my un¢lewever since

he was unable or unwilling to help me financially this was not a feasible option
because the tuition | had to pay in New Yoidther at Columbia or at New
York University (NYU), to both of which | was admittedvas more than the
allowance | would get under the Gl bill—which was about $110 a month for
36 months Sqg | inquired further afield with a view to finding a place that
would not require muchf any, supplementation of my resourcé$ooked par-
ticularly, | remembeyat Berkeley and Texas—the University of Texas at Aus-
tin. Then | found out that the cost of living in Califorpiand the San Francisco
area in particulgrwas quite high and it was unlikely that | would be able to
rely entirely or even mainlyon this stipendAnd so by a process of elimina-
tion | went to the University of Texagnd as you might sagythe rest is history
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U.S. army, Augsburg Germany 1953

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 Paphaosthe high school in the town where | grew,upad gone there
earlier But no particular characteristic of the universibeyond what | men-
tioned beforedrew me thergin fact | 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 | think that | had in mind somethingVhen | was in high school
during the summerin addition to going to the beach spent my free time
going tq or attending as a spectatdhe district(criminal) court in Paphasl
was intrigued by the proceedings and the role of the attorraays for a while

| thought of becoming a lawyeBy that time my older brother had gone to the
University of Athens to study medicinand my father was the only child in his
family to have gone to high schadrhe otherswho came from the small vil-
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lage of Dhrymoua few miles to the northeast of the town where | grew lup
and large remained in the village

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

The name comes from that villagges My uncles and aunts did not attend
school beyond the elementary leyely father by contrastwent to the capital

of Cyprus to attend the Pancyprian Gymnasium in the last decade of the nine-
teenth centuryin 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 powerUnder Turkish rule the education of Christians was severely cir-
cumscribedif not entirely forbidden So in that context he was indeed very
well educated for his timéand 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 | had thought that | ought to study lawut for some reason
that | cannot fully understand nowdecided that | couldn’t possibly become

an attorney in an English-speaking country because | would not have the facil-
ity to argue effectively in that languagé&his of course was wrong reasoning as

| discovered later onSince economics as a discipline was completely un-
known to high school students in Cyprus in the late 1940s and early 1950s |
thought | ought to study medicin&nd my brother was then studying medicine

in the University of AthensSaq, | took the premed routeand | enrolled in var-

ious science coursem particular | recall a course in organic chemistiyhich

| took either the second semester of the first year or the first semester of the
second| did not like this course at alit involved too much memory work and
very little understandingSo | quit this plan And gradually as | was groping

for something elsel enrolled in a couple of courses in economiesid the
subject was more agreeaps® | majored in economicand | finished my BA.
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 dayl§ you had accumulated 120 units you graduated

So by taking more units during the semester and the summer terms | was able
to do it, and | did it in two and a half year§Vhat clinched economics as my
choice for a major was the followin@ne of the economics professors was an
old gentleman by the name of Edward Haleho taught macroeconomics ac-
cording to Keynesl was very impressed by hinhe was very lucid and com-
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pelling. So the subject intrigued mand that's how | wound up majoring in
economicsMy intention when | went to Texaswas 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 accidenit was choice under time constraint! As to the
other part unfortunately mathematics played no rolén fact, people in the
University of Texas at the time discouraged the use of mathem#tgthought
people who used mathematics in economics really did not know economics and
were merely hiding their ignorance behind mathematical symfAdiat was a
universal view in that department at the tinilewas peopled by institutional-

ists most of whom were trained in the 1920s and 193@wveral of them at the
University of Wisconsinthen 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, | have to tell you the storyWWhen | was about to graduate | applied

| was encouraged to applior a Woodrow Wilson Fellowshipand | indicated

as my choices a number of the big schools as | 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 | graduated from the University of Texasmma cum laudi two and
a half yearsSo | was probably one of the best students they had there for at
least a decadef not a generation

That’s amazing!

What was usually the case with Woodrow Wilson competitjdhere were one

or two rounds of preliminary interviews of the candidates before arriving at the
final selection pointMoreover there was a regional allocation of the fellow-
ships The last hurdle wasas | recal) a final interview in late Novembefof
1956, as | was beginning my third year in collegk few days after | com-
pleted that interview some gentleman called, mmforgot where he was from
possibly the University of Michiganand gave me the impression that | was
one of the people selected and said to, f¥@u know, since Harvard has too
many Woodrow Wilson fellows$ he said “probably they won't take too many
more on the other handMIT doesn’t have manyand most likely they will
take yoy and in addition it has a good program in economic development’—
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because in my application essay | indicated | 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 worldSo economic development is
why you want to go to graduate school?” he askttl 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? | didn’t know much about MIT at the tinse | listened to

him and went to MIT

You chose MIT over Harvard?

Yes Because | was told if | insisted on Harvard they might not take &
that's how this startedand | 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 Samuel$tobert Solow
Charles Kindlebergerl also remember Robert Bishpgrho was not as well
known at the time but was an excellent teachidrese were the people you
came in contact with in the most popular or required courses in the first year
year and a halfKindleberger did international tradevhich | took in the first
semester of the first yeaSamuelson did microtheqryhat one would call
today the theory of househo{donsumerbehavior and Robert Bishop did what
one would call the theory of the firmRobert Solow did a course on economic
fluctuations(or business cyclgesor something It may have been called eco-
nomic fluctuationsbut | would characterize it as a course about who said what
when and wherefor example Kondratieff said this about cycleklawtrey said
this, some Austrian said thaticks said thati.e., it was a tour of the literature
and models on the “business cyéleunderstand that later this course was re-
named Economic Growth and Fluctuations

| often felt that many of our instructors were very busy with their own lives
and research activities and were not easily accessfdeme of them joked a
lot; some were very direct and business-liker example Samuelson always
joked around a lot to the extent that some of my classmates made it a point to
collect all such jokesno doubt to repeat them at a later stage of their cateer
also appeared to meerhaps wronglythat he displayed mild contempt for his
studentsand he would askfor instance “Do you know what a derivative is?”
and some students would raise their voices and“$&y, | don’'t know what a
derivative is” And Samuelson would sayvell, you know “It's where you make
an itsy bitsy change in this and get an eeny-weeny change iri that
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That’s wonderful. Any other memorable recollections from your grad-
uate days at MIT?

Not really directly relatedNo, | 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 195 believe in which he
attempted to measure what has come to be known as productivity but was then
termedtechnical changeHe essentially took a neoclassical production func-
tion involving capita) 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 lab@apital 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 outputThe 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 questiercept 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 | had a two-pronged approaéiirst, | had a theoretical model in
which there were sectorseach endowed with its own Cobb—Douglas produc-
tion function The share of resources available to these sectors was finexs

able to show that at equilibrium this economy would be characterized by a unique
(aggregate Cobb—Douglas production functiofhis part formed a paper that
was published in thuarterly Journal of Economi¢cga 1962 In the second
part | took Solow’s work and | “econometricized”.itt turned out thatto 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 papeOne 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 sharef we take the residuajsusing the estimates so ob-
tained we have the scale technological change function “contaminated” by the
structural errarlf we give an explicit functional form to the technical change
function we may thus estimate the productivitgr technical changerate of
growth as a parametdrapplied this framework to test the hypothesis that the
productivity rates of growth in the 3. manufacturing and service industries
are equalln 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 computedut 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 Statist{d®].

Did you have adequate training in econometrics or statistics?

I had some exposuréut | wouldn’t say proper training in such subjedfghen

| was a studentthere was no training in econometrics as suchfact, there
were very few departments in the United States that offered systematic training
in econometrics during the period 1957-1980ere were no such courses at
MIT. What there was at the time was a course by Harold Fregthahtaught

us in a semester the elements of probability and samplieglearned the geo-
metric distributionthe Poisson distributigrihe binomial distributionthe hyper-
geometric distributionpetc, but the emphasis was not on estimation or testing
hypothesesl do not recall if we did bivariate regressipwe may well have
done soThe major imprint of that course still remaining with me was one of
the problems he gave ushich was to prove that the most likely day to be the
13th of a month is Friday! | solved this problem by going backwards using a
perpetual calendawhen 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, | should revise my statemerthere was a course in econometrics that

| 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 profedRobert
Strotz then the editor oEconometricaand a professor at Northwestern—later

to become the president of Northwestete offered a special course in econo-
metrics which had three studen&hat we did in that course waas Strotz
aptly put it “We read together Chapter 6 of Hood and Koopmaitisis is the
chapter in the famous Cowles Monograph(Hbod and Koopmand.953 which

deals with the exegesis of the theory of estimation for simultaneous equations
systems as given in Anderson and Ruli®49 1950.

So that was a valuable course for you?

That was the only source of econometric knowledge | had up to that bote

as | recall | assimilated very littjaf any, of that material But even though |

did not learn very much in that coutdhis very experienceas well as a simi-

lar one with Theil in a series of lectures he gave at Harvard in the academic
year 1960-1961had 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 thatbut | don’t think we gained very much from this activity
because the exposition was inaccessible to us as well as to our instdwgtor
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to its mathematical complexityn fact the only recollection | 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 tqiitp) element Of course

we said ngand thereafter he spent an hour trying to show .héywou knew or
had some idea what the exercise involvat the end of the hour you were
confused and if you didn't know you still didn’t knowSo the mathematics
really overwhelmed the studentsho were totally unfamiliar with such matters

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

As | rememberl ended my student career in January 1961 when | was awarded
the PhD. degree| essentially wrote my PD. thesis in the summer of 1960

and | submitted it to my adviserrom their comments | made a few revisions
and had it completed in mid-November of 196Gemember 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 seméktepther

two, howevey Robert Solow and Edwin Kuylprevailed on himand | finally

had my defense rather informally after dinner in Domar’s hpswmnetime in
mid-Decemberso that | could graduate in January of 19@ie end of the first
semester of the academic year 1960-298hd, of course | wasand am most
grateful for that

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

Even though | did extremely well in terms of grades as a graduate student in
economicsmy experience with Strofand a similar experience with Samuel-
son in a course based on lsundations . . (Samuelson1947) with a similar
incident regarding the solution ath-order difference equationmade me keenly
aware of the fact that | was mathematically very unprepared to begin a profes-
sional career as an economist or econometricigear in mind that | had no
mathematics as an undergraduate other than a course in college algebra

You didn’t?

No. You may recall as | mentioned earligthat in Texas use of mathematics in
economics was regarded as a confession of economic unalphabetism—to coin
a word So in the summer before | went to MIT | began to read on my own
some trigonomettycalculus and other similar topicsand when | passed my

field examinations back in 1959 | spent the next year taking some courses in
mathematicsMIT in those days required for the Hh degree not only that

you write a thesis but also that you should complete a m#wod to do so you

had to take at least three upper-class undergraduate or graduate courses in an-
other departmenSo even though | could have satisfied the requirements for a
minor by offering my previous work in sociologyhich | did as a graduate
student at Texagbetween obtaining a B.. in January and departing for MIT
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in August of 1957, | decided not tolnstead | offered a minor in mathematics
by taking three courses at MiTinear Algebra Probability and Complex Vari-
ables These were upper-level undergraduate courses

As it always happens when one compresses the learning experledice
not truly comprehend what | was dealing wittven thoughin terms of grades
| did extremely well in all these mathematics cours®s | felt the needafter |
graduatedto really learn some more about the subject becaasé may have
told you on some other occasidrstrongly hold to the view summarized in the
ancient Greek adage that sayghen literally translated‘Half knowledge is
worse than ignorancel felt insecure about what | knevand | wanted to know
more about itAs | also discovered latefrom personal experienggou cannot
operate effectively at the very limits of your knowledge and understandong
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 | obtained my PB. | applied for and gof a NATO postdoctoral fellow-
ship; this could be held or exercised in a qualified institution in any NATO
member countryMy initial intention was to go to Holland at Henri Theil’s
econometric instituteas some other American econometricians fd exam-
ple, Art Goldberger It was very well known at the time anduite probably
was the most famous econometric institute in the worhis 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 Hawhich |
attendedlthis is the experience | noted earli&o | spoke with him about this
possibility and he said“That’s fine, you can come therebut you must for-
mally apply” (to the Institutg, which | did, and | was acceptedowever as
the time approached for the actual implementation of that intenéind upon
deeply thinking about jtl said to myself “Yeah, if | go to Amsterdani’ or
wherever he was at the timé&hen maybe | will write a couple of papers with
Theil, so | will have a publication recordbut | probably won't learn much that
will open new vistas for meand when | come back | probably will not know
much more than | do naiwSo in the end | said to myselfYou'd better go
someplace elsend learn some more statistics and mathematihereupon
for reasons that now | do not fully recall decided to go to Stanforavhich
had very good statistics and mathematics departmd@mis indeed | was not
disappointed

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

Some of the courses | attended there had an important impact on my later work
One was a course in analysis based on Royden’s rjotigish later became an
excellent textbookRoyden 1963)); this course was not taught by Royderho

was on leavgbut by Professor Leuwavho was subsequently tragically killed
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by a disgruntledmathematicsPhD. candidate whose thesis was not accepted
Another was a course in multivariate analysis taught by Ingram Qtlkis course
was normally taught by .W. Andersonwho was also on leavéhis 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 orientatiand | don’t seem to have much of
a geometric intuitionBut matrix algebra was really something that | learned
very well at the time and was immensely helpful to me in later tihasknowl-
edged my debt to Olkin when | dedicated one of my bodkisear and Non-
linear Simultaneous Equatiorfd&1]) 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 informalbjs | rememberl ended my student career

in January 1961 when | was awarded theRhdegreeIn the next(remaining
semester of that academic year | was asked to teach the statistics course to first-
year graduate students at MNloreover it just so happened that the pergam-

other recent MIT graduatdeaching Mathematics for Economists quit and left
Harvard rather abruptly in late January or early Februang so | was retained

to replace that persoithis was my first contact with Harvardlthough it was
exciting to me to be teaching at both MIT and Harvard so soon after graduation
the semester proceeded unremarkahlghort time before the semester ended
and as | was preparing to leave for the new academic year and take up my post-
doctoral fellowship at Stanford was called into the office of the chairman of

the economics departmegat the time Arthur Smithieswho after some grill-

ing asked me if | would like to come to Harvadlfter thinking about it and talk-

ing to my advisergsl said yes to SmithiesNo formal offer was madgt was just

an understandingSo | went on my wayconfident in the new course | set for
myself and | 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 | presume the Harvard faculty knew of me because | 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, | should mention that while at Stanford | received a phone
call from Francis Batqrto whom | 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 Hime
strongly urged me to come and join his stéffit, after substantial soul-searchjng
and for better or worse decided that | 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, | taught econometricshoth graduate and undergradudtdelieve thajt
before | arrived econometrics was taught at Harvard for a year or two by Ste-
phanos Valavanjsvho wrote a book on the subje¢talavanis 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 calleBEconometricsor something like thatlt

was a very good book for its timét dealt mainly with instrumental variables
and maximum likelihoodand | am not certain that it contained much discus-
sion on simultaneous equatiodsd he probably taughtvhat he taught | don’t
really know but he must have taught some regression and possibly some simul-
taneous equations theorynfortunately 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 armyelieve this was in the summer of 1958 or
1959 Thereafter they didn’'t have a specialist in econometigben | 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?

| departed from precedent and | began to introduce some multivariate analysis
that is relevant to economicand some simultaneous equations that | had learned
on my own And | 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 fashid'm not sure that Valavanis had ever dis-
cussed two-stage least squamsgdently he couldn’t possibly have taught three-
stage least squareAs best as | recallthis came after his death

Did you use the Valavanis book at the time?

No, | believe it was out of printl taught off notes | prepared and possibly used
part of a book by Theil entitle@conomic Forecasts and Poli¢§958. What |
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do remember about this book is that it represented the covariance matrix of the
limiting distribution as

plimTE(e€),

T—oo

wheree is the vector of “sampling variation” for a structural parameter vector
as obtained from the two-stage least squd@&3LS regression| recall that
vividly because | remember asking Marc Nerlowho was a professor of econo-
metrics at Stanford when | was a postdoctoral student thec&entally this
was one of the things that mystified me about the exposition of structural esti-
mators in the econometrics literatuAdthough the concept of the limiting dis-
tribution is used in the papers by Anderson and Ryiviast 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 estimatven Cowles
Foundation Monograph 141953, the very excellent exegesis by Hood and
Koopmans of Anderson’s and Rubin’s workfers to the covariance of the lim-
iting distribution of a maximum likelihood estimator as

plimTE(d — 0)(8 — 0), (seeeg., equation(7.4), p. 179).

T—o0o

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 estimatorsl introduced these concepts in my boBkonometrics: Sta-
tistical Foundations and Applicationd] (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 estimatorsEvidently this material was already in the literature of
econometrics by virtue of the Mann and Wald paf343, as well as the An-
derson and Rubin papers in the 1940s and 19B@slerson and Rubinl949
1950. However prior to my book only the book by Malinvauth French(1960

and in its English translatiol966, had made an attempt in that direction
Malinvaud’s book however was not much in use in North American or UK
universitiesand practicing econometricians did not find it very accessitmks
more widely usedlike those of Goldberge(1964 and Johnsto(1963 as well

as subsequent editigndid not deal with such issuekdid the same in connec-
tion with distributed lags in a book published the following ydaistributed
Lags: Problems of Formulation and Estimatifi?). | 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 densijti@sappear in an
econometrics “textboakThe book(s) also included an extensive discussion of
bandwidths and spectral windowisow termed kerne)sas well as the “uncer-
tainty” principle The latter means that it is not possipfer a given kernglto
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manipulate the bandwidth so as to simultaneously reduce the bias as well as
the variance of the ordinate estimators

| 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 tifearly 1960% Harvard was one

of the few departments that had within it personttabugh be it very junior
who appreciated what econometrics had turned out tdObleer such depart-
ments were Yale with Koopmanalthough by that time he had left economet-
rics and begun to work on other subjed®ennsylvania with KleinWisconsin
with Goldbergey Stanford with NerloveMIT with Frank Fisher and others |

do not recall at the momenPossibly 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 subjeeh yesand
probably the middle to late 1960But there were a few people scattered about
the world who had a keen appreciation of the problems occasioned by nonex-
perimental dataand these were the founders and early propagators of econo-
metrics in the middle 1940s and 195@uch people tended to be statisticians
or mathematicians by traininguch as Mann and Abe Waldnderson and Ru-

bin, Koopmans and Tinbergen and Haave|rtmmention but a fewThe prob-

lem was thatin the early 1960seven the best of professional economists who
specialized in empirical workeconometrics as defined at the tinfeund 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 {sesen-
page paper by Abraham Wal@L950 on the subjectThis 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 | was approached by Lawrence Klein and Ed
Kuh. Ed Kuh who was one of my PB. thesis advisersas at the Sloan School
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at MIT, and Lawrence Klein was at the University of Pennsylvaiitaey were

the principal investigators for the Brookings Projethe latter was a major
undertaking funded by the National Science Foundatid®wSF), whose objec-
tive was to quantify the L. economy They asked me to write an empirical
paper about some sectdrforgot exactly how it was phrasedut | did write a
paper titled “A Model of Short Run Labor Adjustmeht promptly began

the paper and completed it in 1968r very early 1964 and it was ready for
publication in the first volume of results for the Brookings model in 196U
might say that what | produced was a revolutionary paper at the timthat it

was the first paper to base the empirical specification of thaerke) aggregate
demand function for labor on an explicit cost minimizing behavior with a pro-
duction function together with the partial adjustment hypothdgisny speci-
fication the demand for labor depended on the waeget ratiq i.e., the relative
cost of labor relative to the cost of capitalp to that point the prevailing spec-
ification was ad hocand the demand for labor was written only as a function
of (expectedl output which was taken to be the observed outpuith a partial
adjustment argument thrown in occasionalljlis may have been motivated by
input-output theorywhich of course would not be consistent with partial ad-
justment behaviorPartial adjustment modelsvhich are the precursor of the
error correction modelwere very common in the late 1950s and early 1960s
Thus it was natural in that era that labor would be put in that mobéaning
that optimal labor is a function of expected outpartd the change in observed
labor was proportional to the gap between optimal labor and existing labor at
the previous time periadBasically there was no organized way in which the
demand for labor was derived from an expli@ptimizing economic process

By contrastin that paper | derived the demand for labor using a standard op-
timization argument and the partial adjustment hypothdgisl963 this was
revolutionary Unfortunately that paper was not included in the first volume on
the Brookings model even though | prepared it and delivered it on time for the
1964 publication| 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 volumeas

too meek to protestind unfortunately for methe second volume did not ap-
pear until 1969by 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 lostThis paper brought me to the attention of Law-
rence Klein who offered me a tenured position at the University of Pennsylva-
nia. | discussed the matter with John Dun|dipen the chairman of the department

at Harvard he explained to me thatvhile they liked mehe couldn’t promise
anything because the department could not make a tenured offer unless a tenure
vacancy was assigned to it by the universiinfortunately he saigdno such as-
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signment was anticipated in the near futuiéhether this was sugar coating or
a statement of fact | do not knowt any rate at the time | thoughtwhy should

I hang around Harvard and wait for a favorable situation to evolve? Raht

as well go to Pennwhich 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 unusuaome of my fellow assistant professors remained
at Harvard for five or six yeardut 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 megecause 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 cand a lot of theo-
retical problems aroseAnd | found them very stimulatingand | remember
being increasingly drawn to themalthough at the time | did not neglect ap-
plied work The mix of theoretical and applied work goes back to the begin-
ning, because in my thesis | econometricized the study of productivity as given
in Solow’s 1957 paper and | tested the hypothesis that the rates of change of
productivity in the service industries and in manufacturing are the sAmé

noted earlier this part was published in tReview of Economics and Statistics
[19]. Beyond that however | also produced an estimation procedure for the
parameters of the Cobb—Douglas production functimsing factor share data
only, as well as a bias correction when one estimateqltsgarithm 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 environmentery real problems were investigated around es®no-
metric theory issues came ,uand interesting material reached nidy first

three or four years at Pensay from 1964 to 1968were 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 | needed to leave Penn at the &me | took a
leave of absence and | went to UCLA in late 1970 or early 1971 thinking that |
might want to stay therd also liked California because Califorpiaouthern
California in particularis similar in its climate and topography to the part of
Cyprus | grew upl went back to Penn for 1971-197ut the lure of Califor-

nia was still very much with meAt any rate | 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 theftelecided perhaps wrongly
that the environment in southern California would not be conducive to raising
children because it offered so many temptatidnshis aspect | was quite wrong

as the children of my friends and colleagues at UCLA turned out to be very
responsible and successful persdiisany rate this sojourn ended my fascina-
tion with Californig but I did not go back to Peninstead | went to Columbja
where | 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 therm the economics department | met Jack
Hirshleifer and Armen Alchianand | reconnected with Mike Intrilligatowhom
I knew slightly from MIT days In systems engineering | met Masanao Aoki
and \/ Balachrishnanand at the Business School | met Jacob Marshalese
were very interesting peopland | enjoyed my association with them very much
A memorable event while | was there was the followihgad recently pub-
lished a paper on a distributed lag model with autocorrelated errors in which |
gave a proof of the consistency of the estimator | prop$86# This was pub-
lished in thelnternational Economic Revieyl969, of which | was the editor
at the time While at UCLA | received a letter to the editor by Edmond Malin-
vaud He was sayingbasically that people like usmeaning | presumemainly
me, but he graciously included himself in the categomho produced theoret-
ical papers that were a guide to many other econometricians should be more
scrupulous regarding the rigor of their argumenmitsparticular 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 functiong, and forg € ® where® is compactif g,(6) —> g(6)
theng,(6,) RN g(0*), wheref* is a limit point or the limit, of the sequence
{6,:0, € ®,n = 1}. In fact this implicit statement is true for any sequence of
(measurableintegrable functiong,, provided the convergence imiform (on
®), and the result would be automatic if tlgg are continuous—which they
were in that particular cas®ut | did not know it at the timgand evidently
Malinvaud did not know it eitherThis led me to appreciate more the role of
probability theory as it is done in mathematics departme®asl sought coun-
sel from one of the mathematicians | got to know at UC(RA Ligget), who
steered me in the direction of the measure theoretic formulation gstheng
law of large numbersWhen reading up on the subject | discovered tlifat
enough moments exigbroving strong consistency is a “bre€z€his 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 Errorg41], which was publishedin International
Economic Reviewtogether with his letter to the editor in 197If 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 19rabkat it used
constructs like
P( sup|6; — 6°| > 5) <e,

T=T,
and invoked the Borel-Cantelli lemma to show that the evént- 6, > 8,
i.0. (infinitely often) occurs with probability zerd.e., the estimator is strongly
consistentThis incident provided a powerful motivation for me to learn more
about probability theory in measure theoretic termbich | pursued when |

went to Columbia and that ultimately resulted in my bdapics in Advanced
Econometricsvol. |: Probability Foundationg1989 [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 | was in playso to speakl was attracted to Columbia because it
was seriously trying to rebuild after the riots of the late 1968%d alsq |
found the prospect of living in New York City very appealingo | went to
Columbig and | 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 imigast
of my PhD students at Columbia were more interested in international organi-
zations the Fed Wall Street and similar venuegather 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, | didn’t. You see | am not the messianic typéam very eclectic in what

| do and seldom write variants of the same papyr early period at Columbia
also coincided with the time | began to have childrand | devoted a lot of
attention and time to thepand so | toned down my professional activity
addition Columbia didn’t have a tradition of economettiesd it was difficult

to convince people to hire several other econometriciiriswere a different
person and if | insisted upon my arrival that more econometricians be hired
perhaps the situation would have been differéiite Columbia tradition has
been in economic thearwith the brief exception of Burns and MitcheBe-
cause the university environment wasn’t much to their liking they founded the
National Bureau of Economic Research
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4

Phoebus and Phoebus, Jirst birthday 1976

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 (/ER). From
what | know the /ER 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, | don’t know that | should get all the credit for the success of [BR.

When | came to Penn in the summer of 1964 BB was already three or four
years old It was set up with a Ford Foundation grant bthink, $10000 and

was printed in Japan—because at the time it was much cheaper than printing in
the United Statedts joint editors were LR. Klein (University of Pennsylva-

nia) and M Morishima(University of Osaka Local and printing expenses were
underwritten by the Kansai Economic Federatiashich is sort of a Chamber

of Commerce for western Japdh (Kansa) also gave indirect support by hav-

ing all their members subscribe to tHeR. In return they had control over the
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copyright and the journal back issue plates and were the ultimate authority in
financial matters for the journallhere was a deficitfor a number of years

and Kansai would cover.iBy the time | 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 issiésin was very busy on the
Brookings Project at the timeso he asked me first to help him in September of
1964 almost as soon as | got thei®o | helped himbasically | ran the journal
with frequent consultations with himwithout any title in 1964 In 1965 he
recognized my roleand | was officially named the managing edités the
managing editgrand later that year the American edjtbspent a great deal of
time trying to improve the condition of the journdh the summer of 1966 at

the invitation of M Morishima | went to Japann part to give a paper at a
conference and in part to talk to the management of Kansai and the printer
about thelER and its future The meetings were very cordjdlut | did not get

any promise of long-term supporior a denial of such eitheBut it was evi-

dent to me that their support would not have continued indefinitely

How well known was /ER when you took over?

When | took over the journal in 1965 the number of subscribers was around
400 to 500 or spfar too few for thelER to be on its ownl steered the journal

to become more technical in tanemproved the editorial process by speeding

the refereeing phase and giving personal attention to disputes between authors
and refereesOften | would arbitrate points of dispute myself or have a third
reader give me an opinion if | did not have sufficient expertise on the matter
also published a lot of papers on theoretical econometrics and high level appli-
cations in econometricsThe journal was becoming accepted in the main-
stream in the late 1960svery early 1970sit ranked close tdeconometricaas

a venue for econometrically oriented papers

But now the /ER is not published by Kansai, is it?

Indeed not. In the summer of 1970at the invitation of the Japanese editbr
went to Japan to negotiate a separation agreement with KartsaiJapanese
editor was not able or willing to do this himsghe thought he couldn’t bring it
about but that a foreigner would have a better chance of succeektdgso |

went to Japanand in particular Osakavhere Kansai is basednd | had ex-
tensive conversations with a number of high officials of the federati@x-
plained to them that we had made significant progress in establishing the journal
as a thriving scholarly enterprisand that we were making good progress to-
ward financial self-sufficiengyand that it was time to relinquish their control
and vest it in the two academic institutions currently running the joufrtzy
listened carefullybut they didn’t give me an answdrleft then on my way to
Australia (Monash University empty-handedA few months later however

they agreed to relinquish control and the copyright and to give us all the back
issues and plates in their possessibime successor publisher of tHeER 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 Japanegaiblic) universities were not allowed to have private
interests This arrangement remains to this dayemained the American editor

of the IER after its restructuringalthough after 1971 only nominally s@&/hen

| left to go to UCLA, day to day operations were carried out byBtirmeister

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

You asked not only about th&R but also about thdournal 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 | recall that we had discussions at that timi872 | believe or maybe late
1971 |1 don't remember exactly wherbut people felt thaEconometricavas

not publishing enough econometric theory and high level econom@lrigh
tech”) applications In addition the editorial process was not very efficient
and it took a long time to get something published thédso, at the time
there were not many publication outlets for a person writing theoretical or ap-
plied econometrics paperAnd so | was approached by North-Holland—I be-
lieve D. Jorgensen was an adviser to North-Holland’s North America divjsion
and he recommended to them that they talk ta hteld them that | had just
been through a spell of editorship and even though | was very sympathetic to
the project | did not wish to bear the sole editorial responsibitityy should

try and find other interested peoplehey recruited Dennis Aigndthen at Wis-
consin, who was to be the day to day managing editord | and another per-
son | believe it was Arnold Zellnerwould be the co-editorAnd so this was
how the Journal of Econometricsvas founded in 1973—to give an outlet to
people who were writing theoretical econometriespeciallybut also high level
econometric applicationsvho 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 professidrdid not view this as a personal exercise of
privilege or a personal exercise of powereally viewed it as the discharge of

an obligation under trusNow | am aware of course thais an editor through

the choices | made regarding work that should be publishéufluenced in
some small way the development of the fiddit my view was that | shouldn’t
have a vested interest in the field going in one specific direction rather than
another This would be an exercise of my prejudicesmd a respectable editor
should never indulge thenthat does not mean that everything that is submit-
ted should be accepted only means that published work should be subordi-
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nated to certain standards of scholarshipvelty logical precisionand of course
relevance to the field in questioAnother obligation of the editor is to render
unto all submissions a fair hearirggnd when | was an editor | spent a reason-
able amount of time trying to listen téo read the complaints of authors rela-
tive to their referees’ reportsvhether | knew either of them or n@nd | would
often ask the referee to clarify somethjiifigl was convinced by the author that
he (the authoy 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 mudhat all, perhaps because there
are too many papersr because editors do not want to displease their referees
As a consequencenany papers get published that should not be published
and many papers are rejected which should be publigkadi| know this from
acquaintances and personal experief@rhaps this is not as important now as
it was in the 1960s and 1970given the evolution of technology and the abil-
ity to disseminate quickly the results of current reseaNtnetheless journals
serve as a very important filtering devig@ne 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 | noted eatrlier

Primarily, criteria in scholarship?
In scholarshipyes

| 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 | can say is that when | was an editor | was always very sensi-
tive to these issuesand in cases where | could diagnose such a proplem
would go out of my way to help improve the paper—if | 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 textboaokisperceive 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 | was influenced in my writing by the way | learn when
studying by myselfln many waysas | might have told you at an earlier tigne

| basically write the books for my own benefitwant 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 papler a published paper there is no room to
provide a complete argumentaticand often the person who writes at the time
doesn't fully see the entire pictur&nd so what | 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 fashioA case in point is the materidpaper$ |
published on simultaneous equatidrds 11], about which many people have

told me that if | had written it using the traditional notation it would have had
more impactAnd my reply is that | did not write it to have an impact but to
promote learningMy objective is to make the material clear and more intelli-
gible to peopleMy notation was developed in order to unify the two different
notations developed by the Dutch school and the Cowles Commission,group
S0 as to ensure that everything is the same whether you consider a single equa-
tion or a system of equationg/hen | teach the subject at Columbiay 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 molaehddition 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 pgiptview is that if somebody
wants to appreciate what simultaneous equationsaare has no way of doing

so by reading the original contributions in journal articlegequires an enor-
mous efforf and a long timeto put everything togethe©n the other handf

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 yearBy 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 subjebt a different contextmy stu-

dents or young professionals who were not my studeaften tell me that they
found my little bookMathematics for Econometrid$] extremely useful be-
cause it summarizes several important mathematical results needed for simul-
taneous equations and other aspects of classical econom@riescan find
nearly all such results by searching through mathematical joyroakseveral
mathematics textbook$éut 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 | managed to understand economet-
rics. As | was reading through the various papéoy prominent peoplethat
constituted the econometrics literature at that timéelt that there was too
much hand waving and not enough invocation of proper probability thédry

the time | had a chance to learn some probability theory and multivariate analy-
sis at Stanfordand | felt that these tools enabled me to put forward a coherent
discussion of econometric techniquésiother topic that | felt | needed to ex-
plain in depth was limit theorem¥ecause 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 | would have liked to have studied ftdnmdeed
this is the way | 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?

| did not say that exactlybut | did make remarks to that effedtnoted 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 pexftet

the passage of some time it became clear that nothing was really resolved by
them A few things come to mingdlike the error correction modelhich is a
descendant of the partial adjustment modeiother 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 ari-test This is hardly something to get excited aboihother
striking example is the famous vector autoregreséw4R ) model of the 198Qs
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, | 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 198@she 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 secondAre you referring to lag polynomials trying to impose restric-
tions on the(lag) coefficients?

Yes, | remember that as a student | 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 | refer to distributed lags | 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 variablest's the part of the
literature | worked on in the 1970and | consider my recent bodkme Series,

Unit Roots, and CointegratiofiL3] a natural extension of that literaturend |

do not disagree with your characterization of the polynomial lag literature
remember that | wrote a paper or two on the practice of “tying down” the poly-
nomial generator of the lag8lany 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 structBrg 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 betwé€Hten in
empirical applications this produced the U or upside down V shape—from which
one tried to derive some economic conclusidrmointed out that such conclu-
sions are unwarranted since the shape has been dictated by the investigator
Unfortunately the practice persisted for some time thereaftmwever failure

of practitioners to heed my warnings is not only a thing of the distant past
have been pointing out since 1990 thereaboutghat the empirical implemen-
tation of so-called structural VARs cannot produce information on the structure
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of the economyowing to the fact that their structural estimators are gobt
identified Hence their validity is not testablenor can it be defended against
alternative findinggperhaps of opposite sendbat are obtained by a different
set of just identifying conditionsThey both have as their authority the reduced
form estimatorswhich 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?

| meant to write the book on the SEM earlibut | never had the time to write

it, and | also wanted to write it a certain wahat doesn’t mean that | couldn’t
have written a book on simultaneous equations in the 19@st wouldn’t be
what | wanted it to be because certain results on dynamic systems of equations
were not easily explainable at the tinfectually, one of the major innovations

in that book was thaall prior restrictions were imposed by means of Lagrange
multipliers This idea occurred to me c&981 while | was in UruguayOne of

the problems with this formulatignvhich 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= |:A11 A12:|

A21 A22 ’
whereA ; and A,, aresingular matrices | was not aware of any results in the
econometric literature that give conditions for its invels¢ alone an explicit
representation for the inversehe result then knowrwhich also appears in the
first edition of Mathematics for Econometrid®], assumes thabne of these
two sub-matrices is nonsingulait may well be that such results were avail-
able in the mathematics literatureut | was unable to find them—even after
some inquiries with mathematicians that specialize in linear alg&rany
ratg | worked out a solution cal984 which | hastily incorporated as an ad-
dendum in the second edition &fathematics for Econometrid®]. Another
reason is that | did not always find it possible to write things when | wanted to
write them for a variety of reasonsome personal and some due to other pro-
fessional commitment3Vhen | finally began writing the SEM booKL1], |
worked out the implications of the representation of the inverse of the matrix
A. This was written up as a papéBpecification Tests in Simultaneous Equa-
tions System3 published in theJournal of Econometricin 1994[77]. It turns

out that this formulation yields routine tests for the validity(ofrenidentify-
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 thing¥ou 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 techniquesd we need to redress the balance with
discussions of methodologfowadaysthe various econometrics packages have
made applied econometrics “too easy” in some sefbey enable people to
apply very complicated and sophisticated techniques with very little understand-
ing by the applied econometricians that use thand | 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, /ntroductory 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 econometaaghly
speaking regressionl was dissatisfied with what was then available in text-
books either the discussion was too shalloar they did not spend enough
time explaining what were the consequences of failure of the basic assump-
tions to hold So | contemplated this book as being about the general linear
model and what can go wrong with &s well as a very quick introduction to

the SEM By the time | got to write it in 1977 | included a chapter on limited
dependent variables—a subject frequently encountered in the literature by then
But to make the discussion to my liking | needed to have a systematic presen-
tation of certain mathematical resul®o | decided to collect all the mathemat-
ical results needed for a thorough discussion of econometric techniques in one
easily accessible fornThe mathematical appendix of that book was so success-
ful that was later published separately under the tethematics 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 bpbk 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 matrigeiengular decomposi-
tion). Much later in the 1980sit became widely known to econometricians as
the Choleski decompositigrin 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 | was surprised latewhen 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. |: 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 | looked at the development of econometrics in the 1970s and early ,1980s
| 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 developmentsspecially in time seriegaking shape during
those decade$n my attempt to understand these new developments | began to
delve deeper into probability theorywas fortunate to have.®. Chow as one

of my colleagues at Columhiand through him | was led to advanced proba-
bility theory, one of the topics to which he made many contributions and on
which he wrote a textboolChow and Teicherl988. Initially | thought | could

solve the inadequate background problem by urging my students to take courses
at the statistics departmentut that did not workSo | wrote this book as an
attempt to bring these topics closer to the mainstream of economdtacs

not sure whether | succeeded in thawvas encouragedowevey when R Gal-

lant published a textbook with the same aim in mi@&hllant 1997). | now use

both books in my courses here at Columkaad a lot of students find mine
easier to readprovided we omit the proofs of theorenBasically | published

this book because | felt it was time to raise the probability theory training of
students in econometrick 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 functioet:

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 boolDistributed Lags: Problems of Formulation and Estimat{@j

was written more or less at the same timeeasnometrics: Statistical Founda-
tions and Application$l] during the academic year 1968—19@file | was at
Stanford on leave from the University of Pennsylvankt the time | was im-
proving my knowledge of time serigand the book on distributed lags was my
way to systematize my knowledgehere was even a section on “spectral analy-
sis” because | became aware of new developments in time series through Parzen
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and Jenkinswho were at Stanford at the timgVe talked a great deal about
spectral analysjsand | 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 stationanAt about the same time or shortly thereaftme of Parzen’s
studentgGrace Wahbppublished a paper on the rational distributed lag model
(Wahba 1969.

This brings me very conveniently to your last book, entitled 7ime Se-
ries, Unit Roots, and Cointegration [13]. What was the main objective in
publishing this book?

As | mentioned earlierl view this book as a natural extension of my distrib-
uted lags bookit provides a coherent account of the developments in time se-
ries econometrics of the last 20 years or\&then | 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 | came across the work of
Peter Phillips in the late 1980s because he gave the literature the proper math-
ematical formulationThat was the keyto 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 | 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 literdtoreme

this was a major intellectual contribution not only to econometrics but to sta-
tistics as well

Is it fair to say that your book 7ime 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 explojtad well as tabulations

for the test statistics of such tesiscluding those of Johansda995. All my

books were born out of my attempt to understand a certain problem and the
literature it engenderedndeed 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, | think this is the essence of scholarly Lifas Socrates is reputed to have
said | learn even as | 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 | 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 topitis a grand conceptual scheme into which
everything we know fitsand if some evidence doesn’t you have to find a way
in which you can accommodate dr modify the theoryThe only such theory

we have is that households maximize utility and firms minimize coAtisat
somebody writes down about a specific phenomenon doesn’t constitute a theory
For exampleif | write that wages depend on the age of the worker and his
educationthis is not a theoryit is a particular conjecture about a specific phe-
nomenonand as a conjecture it has to be tested against 8& economet-

rics was always thought to provide the tools to do exactly.tBait has it
achieved this? It's probably fair to say that it hasn’t dongaud there are a
number of reasons whyOne 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 196@®u will see that this is what was
envisioned for econometric©ne envisioned a process by which the empirical
evidence would influence the conceptualizations of economic thedristgrob-

lem has been that in succeeding generations the perception that has come to
dominate is“You pays your money and you takes your chgiagaeaning that

the empirical evidence is very ambiguous and therefore should not bound the
imagination of theoristsAlthough in my view, this is very exaggeratedone-
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 incoméhe capital labor ratiothe
share of labor in national incomand so onlin his view these were the great
and abiding constants in economitinfortunately later history has not been
very kind to this perceptian

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 schemketry to work on things that | have an interest in or

on problems that arise in empirical work that is done either by me or those
around meln that sense being at Columbia was something of a disadvantage
because of the lack of empirical work on the part of my colleagseshat this
source of inspiration was not always theF®r that reasgnmore recently my
research interests have been mostly persdnalirsue 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 | did. At some stage | thought | would become an expert on small sample
distribution theoryAfter a number of years of putting together a lot of results

| realized the futility of the exercise and did not pursue that subject any further
Another topic that | did not pursue very much after an initial investment was
Bayesian econometricé came across Bayesian techniques in the very early
1960s | took a course with Howard Raifféof the Raiffa and Schleifefpplied
Statistical Decision Theorj1961] fame in 1960 at Harvard Business School
After trying to apply these methods to a number of problems in econogmics
decided that they were too extreme in relation to their demands on information
| wrote a paper on using Bayesian methods to estimate the mean function of
some distribution during the summer of 1961 while | was at Ybld | 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 manymany important contributions to econometric mod-
eling using Bayesian methads

Returning to your research as it developed over the years, | 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 196fsst 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 uSihat’s how | became an
econometricianpand most of the people of my generation like Grilichieisher
Jorgensonand Nerlove had similar experiencédegan as an applied econo-
metrician but as | became more and more knowledgeable in theédrgcame
more and more interested in technical issw@e®l they began to claim more and
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more of my effortsBesides| get bored very easilyl couldn’t write 10 papers

on the same basic subjedtprefer to write papers on different topiceven
though when one wants to make a name for oneself one should stick to one
topic. But | 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 | published was in tReview of Economics and Statistics
(1963 [18], which was the empirical part of my Hbh. thesis Looking back at

it | 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 7opics in Ad-
vanced Econometrics, vol. |l: 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 mod&8IEM) occupied center stage on my
research agenda until the middle 1980kave to stress that originally this re-
search was driven by my desire to understand what | was reading and what |
was doing in my applied researdhall began when | came across the problem
of the nonexistence offinite sample¢ moments in the case of the two-stage
least squares estimators during the academic year 19610962 at Stan-

ford. This created a severe intellectual shogiven the fact that highly author-
itative sources of the timas | noted earliedescribed the large sample variance
(covariance matrixof a structural estimator as

plimTE(6 — 6)(8 — 6)".

T—oo

How could multiplying byT something that was unbounded yield a finite prob-
ability limit as the sample siz€T) increased without bounds? | began explor-
ing the problem by digging into various probability theory bookkich led to

my first book[1], where | 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 Waghen | was at the Univer-
sity of Pennsylvania | was reasonably good friends with Irwin Frighd chair-
man of the Department of Finance at the tjmeho was working on a project
financed by the 5. Congress on reforming the banking systdmemember
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writing a paper for that project on savings and loan banking and the nature of
their assets and liabilitiegfter | left Penn | was invited in the early 1980s jto

and presented a paper on savingste Festschrift celebration on Friend’s 65th
birthday During this conference | was surprised that another former colleague
of mine from PennSteven Rosswas so critical of certain remarks to the point

of deriding Irwin Friend’s argumentsSteve was then expounding on the vir-
tues of arbitrage pricing theor§APT), about which he had just published a
paper with Richard Rol{Roll and Ross1980.

Irwin, who had some doubts about APasked me to join forces with him
and investigate the matter furth&o | looked into the subjecand | read Steve’s
paper on arbitrage pricing theorys conceptual framework is that the rate of
return on a risky asset is the risk-free rate plus sqmnsk) “premia” due to
various “risk” factors plus an idiosyncratic erroSo basicallyas exposited in
the empirical applicatiorifor the purpose of testing the relevance of ARy
Roll and Rosstheir formulation of APT was the standard variance components
factor analysis modelThen | began to investigate the econometric procedures
used by Roll and Ross to test their formulation of ARPBoon realized that
there was a problem with their empirical finding that only three to five factors
were involved in determining the risk premiahich are essentially the coeffi-
cients of the factors so determinefr risky assets

What was the problem with this study?

The problem was with the way they applied factor analysis to stock pritey

had taken groups of 30 stogkepeatedlyand for each group they determined
(from time series of closing pricethe number of factordy the standard prin-
cipal components variant of factor analysiaving so analyzed a substantial
number of groups they concluded that at most three to five factors were respon-
sible for the riskiness of risky assetdowever this is a faulty analysisin the
classic paradigm of factor analysis there arstudents takingn tests Their
scores are recordednd through a variance decomposition process deter-
mines the number of factofsay k)“responsible” for their scoredn the con-

text of the Roll and Ross application the number of students is the number of
trading days for which stock prices are observte number of tests is the num-
ber of stocks being considereSince the universe was presumed toabéeast

the number of stocks traded on the New York Stock Exchatigenumber of
stocks to be considered was very larGertainly the computing capabilities then
available were insufficient to the tasBy 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 th@anpapef63]
pointed out the empirical fallacies of their analysis and showed that if factor analy-
sis were properly appliedhe number of factors determined would be an in-
creasing function of the number of stocks “factor-analyzed
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From personal experience | 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 papdrave to
admit also that if | had not been as well known at the tiared if Irwin Friend
had not been a past president of the American Finance Assogittietnpaper
would never have been publishdd fact, its publication was held up so that
Roll and Ross could prepare a reply that appeared in the same(Rsliend
Ross 1984.

| 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 R?" [38].

That came about because in the summer of 1970 | visited Alan Powell at Mo-
nash University(in Australig for about 2-3 monthsl came in contact with
various Australian econometricians in Melbour&édney and Canberraand |

was invited to submit some papers to local journ#igy suggested th&ustra-

lian Journal of Statisticand theAustralian Economic Paperés | remember

| published two papers in the lattédne is the paper you mentioneahd the
other is one that shows the equivalence between ML and feasible Aitked)
estimators in a system of general linear modefen referred to as seemingly
unrelated regressiopsprovided the latter is iteratedt2]. At any event both
are asymptotically equivalentn the Australian Journal of Statisticé pub-
lished a paper titled “A Simplified Structural Estimator for Large Scale Econo-
metric Models”[43]. The R? paper to which you refer shows the following
given that we havek explanatory variables in a regressiand we wish to
maximize R?, under what circumstances should we introducekhe 1 vari-
able? The answer :isvhen the latter’'d-ratio is equal to or greater than ane
This is really not a probabilistic argumeiittis basically a computational argu-
ment It is conceivable that such a result was already in the statistics literature
but neither my colleagues there nor | knew gfsio | derived it completely on
my own Both papers in théustralian Economic Papen®sulted 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?

| believe greater understanding of financial time series is a very important topic
In a broader sens&ve have already created an impressive array of procedures
to handle a very wide variety of problems that arise in empirical rese@veh

should now devote a great deal of attention to improving the training of ap-
plied econometriciandecause 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 economistsmacroeconomists‘applied microeconomisfsetc.,
whose understanding of the subtleties of econometric theory is less than per-
fect to say the leastn addition from a more methodological point of view
would like to see a thorough and careful investigatiomlbfempirical implica-
tions of a modelln particulay | 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 researchOften it is quite impossible to reconfirm the results presented in
an empirical papehowever conscientiously one might t&s a consequence

we are always presented with new resulispecially in macroeconometrjcs
that are not commensurate with previous findingghout 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.

| am not sure | would put it that waythe problem appears to be that as fash-
ions change the relationships estimated are completely disconnected from the
past | remembeyrfor example sometime in the early 1980s | did a paper with
one of my student51] comparing the forecasting performance of a version of
the Wharton model as compared with Box—Jenkins time series forgdalsts
lowing up on previous published work on a similar subjddte first journal it

was sent to declined publication on the ground that proper comparison dictated
that we should use VAR©Of course VARs were completely impossible to im-
plement in that context because of their excessive parameterizaticmhow-

ever did not prevent the editor and his referee from so opiningleference to

the new orthodoxyit is true that a lot of published empirical evidence is likely

to be unreliablebecause of inappropriate datar inappropriate econometric
proceduregbut it's not clear how one remedies the situatibor examplesome
computer packages provide an array of “diagnostiediile this is a welcome
change from past practiceis gives a false impression of reliabilitirhus the
typical test for heteroskedasticity tests the hypothesis that the error variance is
a linear function of(some of) the explanatory variableshe typical “misspec-
ification” test tests the hypothesis that the explanatory variables enter quadrat-
ically; some offer tests for the normality of the regression errargl so on

Such results do not necessarily ensure the integrity of the specifications

the rejection of normality of any particular significance because of central limit
theoremsSo in the absence of controlled experimentation it is inherently dif-
ficult to vouchsafe the reliability of empirical evidence to the degree one would

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

ET INTERVIEW 1257

wish to have in such matter€onsequentlythe journals are faced with a very
difficult task in imposing standards when a clear consensus is unavailable

| 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 resylhow 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 graswery disturbing devel-
opment in the empirical literature is the fragmentation of the disciplim¢he

“old days” of the 1960s and 1970s or the 1950% people who were working

in production functionsindustrial organizationinvestment 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 methodsd of course about appropriate treat-
ment of the evidenceOver the years we have been too successfid 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 intpor understanding othe processJournals have also prolifer-
ated so old results are always rediscovered in highly specialized joyrexads
though 20 or 30 years ago the same topics had been researched in econometric
journal publicationsBecause of the fragmentatiomany procedures are quite
acceptable within the group primarily served by the specialized journal but may
not be acceptable in another group
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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 possiblybut this problem has been around for some time and has many
variants | rememberwhen | was a student c496Q | took a course in com-

plex analysis with Levinsgnwho 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 fundtion

the absence of computers one had to find out what the curvature was by exam-
ining various derivatives of the functioand this afforded an opportunity to
exercise one’s ingenuityVhile in that case the problem is rather innocuduos

the case of econometrics the problem is much more seltetemes 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 theorywhile those that use thenmore often than notare only
vaguely familiar with econometric theary

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 | consider myself both wouldn’t want to do only oneThere has to

be variety in my activities because it would be too boring to teach the same
thing over and over agairand on the other handsitting 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 | think teaching forces you to clarify a great many issuespecially given

my personality and the fact that | don’t want to take anything for granted
want to explain to myself first of allAnd therefore this leads me to ask ques-
tions that most people don't askor instancel’ll give you an examplethere’s

a paper of mine that maybe will come up latehich will illustrate this point

If you are interested in forecasting from an econometric model involving si-
multaneous equationshe question arises as to what are the standard errors
you should attach to your forecasfBhis problem was addressed by Gold-
berger Nagar and Odeh in the early 1960gerhaps as early as 196lldon’t
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Philip, Phoebus JrAlexander and Phoebysl 987

remember exactlyin that paper(Goldberger Nagar and Odeh 196J), to the
best of my recollectionthey simply expanded the nonlinear function of the
induced restricted reduced form paramet@s obtained from the structural
estimator$ by Taylor’s series and used the standard errors of the latter as they
were available in the literature of the timehis is basically a technology that
was available through the bodihe Advanced Theory of Statistiog Kendall

and Stuarf1968-1973 But having gained some expertise on the application
of central limit theorems to solve the problem of limiting distributions for struc-
tural estimators! wondered what would be the distribution of induced re-
stricted reduced formsi.e., the reduced form parameters induced by the
structural estimatorghe entities whose standard errors were obtained by Gold-
berger et alFrom the point of view of the practitioner the problem was solved
There were standard errors for the induced restricted reduced;fatmas more
could one wish? Thishowever was not satisfactory to me because it did not
allow for comparison among several restricted reduced form estimaiors
any rate my work that tried to answer this question led to the paper “Restrict-
ed and Unrestricted Reduced FotmAsymptotic Distribution and Relative Ef-
ficiency,” which was published in 1973 ifEconometrica[49]. This paper
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showed that restricted reduced forms,amsymptotically linear transforma-
tions of the structural parameter estimatavhich in turn enables one to rank
various reduced form estimators in terms of efficienkycidentally it also
showed that structural and reduced form estimators of any type are of the form
A+ €, where

1
ér = NG veq(X'U),
X is the matrix of the predetermined variahlékis the matrix of the structural
errors andA+ is a suitable matrix that converges in probabilByidently the
nature ofA+ depends on the problem considerggen though this was an im-
portant paperin that it unified regressiagrsimultaneous equationand several
of its variants it received relative little attentioexcept for several papers that
tried (unsuccessfullyto 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 thisbut | don’t know if it's true My books are not typical text-
books in the fashion of current econometrics literatlreey do not contain
unreworkeda bit from this papera bit from that paperand so onThey try to
develop a subject from beginning to end in a more or less unified matiesr

take into account the literaturand if there are gaps in its development | fill
them by “original” researchTheir 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| write them first and foremost for myselfo 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 natl don’t know when was the last time that | taught anything
other than econometrica/hether theoretical or appliett’s possible there was

one time | may have taught a course in micro- or macroeconomics because
somebody left in the middle of the semester and | had to help wigni there

was a situationwhile | was at Penhwhen someonéin another institution
possibly Haverford died in the middle of the semester and there were some
students that were orphanexb to speak
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How do you see yourself as an adviser to Ph.D. students?

Well, it dependslif | happen to be involved in a project at the tiptken | give
them a problem and ask them to work on it

Send them away?

No, | give them a problem and we discuss 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 demanid | am not involved in any project that
they are interested jm tell them to find a topic and then once they decide what
they want to doto come and talk to md will talk to them at length try to
sharpen their formulation and give them some advice or suggestion on how to
move on Generally | spend a fair amount of time with theristening to their
problem and trying to assist them in solving litcan spend an hour or two
hours or whateveif the occasion requirgdo 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 doSo that’s basically how it workst’s very time con-
suming but it's a very worthwhile investmenbecause | think the training of
younger people is of course the most effective way in which knowledge and
skills are perpetuatedVhen it becomes somewhat burdensome is when the ad-
visees do not work in the area where | woRor instancel advised a lot of
students at Columbia in the 1970s and 1980s in many applied, &xgasrade

or development or consumptipall of them had an econometric component
but these were not areas in which | had done applied warthe process they
learned a great deal about making sure that the data they employ correspond to
the theoretical concepts embodied in their modalsout checking their data
for errors and inconsistencieabout the proper econometric techniguaisout

the adequacy of modelabout predictive testsand about many other aspects
of empirical research which are not taught in courseghe 1990s | have re-
duced this activity considerablgs the department has acquired more faculty
doing applied econometricktry to confine myself to econometric theoretical
issues but students doing only theory are very feat present

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

| think about it from time to timeWhen | was making decisions about where
to ga | did not think that this was a problerMy view was you produced your
research output and if you gave superior formulations to existing problems

if you solved a new problepothers would automatically adopt thefhrdiscov-

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 knowl have developed a notation that makes it very easy to han-
dle simultaneous equations both from the maximum likelihood and the 2SLS
3SLS viewpoint| have also derived a set of very easily implementable tests of
overidentifying restrictionsby the simple device of imposingll a priori re-
strictions in the simultaneous equations model by means of Lagrange multipli-
ers | have devised a test for cointegration rank based onuihestricted
estimator of the relevant parameter in the error correction médi@hte Carlo
results indicate that when tligeank) null hypothesis is false this test does better
than Johansen’s for sample sizes one is likely to have in applied. wbidkve

also shown that if we use the Kullback information appargtsssimple iden-
tification condition viz., that its global minimum is uniqyeenables us to de-
rive all the necessary and sufficietank) conditions for the identification of
simultaneous equations model$iese results do not appear to be known widely
Certainly recently published econometric textbooks do not make mention of
them | am not sure whether it would have changed anything in my choice of a
university homebut when | was making these choices | was not cognizant of
this fact As a personality trait | did not set out,taor do | 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 | have in order to be successful
as an econometrician?

Well, in econometricsof 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 theary

trix algebra some analysisand so onAnd then the student has to learn to
combine theory with empirical evidenc&his requires the student to under-
stand not only the complexities and concepts of economic theory but also the
connection between these concepts and the availableldapplied 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 traderms of tradg questions The prob-

lem is that students often have very meager knowledge of institutions or of
how data are collected and organiz€ften 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

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

ET INTERVIEW 1263

you seen dramatic changes as to the content, and/or the emphasis in
teaching econometrics?

Well in terms of my own personal experiendeguess | have been teaching
econometrics in one form or another since 19ikrefore that would make it
approximately 39 yearé\nd, yes there have been very dramatic changesre

in some schools than otheiBor instancewhen | first taught in 19620 talk in

detail about the general linear structural econometric m@&@eM, as you called

it earlier) was a bit too boldAnd to talk about some aspects of the relative
efficiencies of various structural estimators using asymptotic theory was com-
pletely out of the questiari remember when | went to Columbia in 197%8st

to give a course based on the more straightforward and elementary aspects of
my bookIntroductory Econometricf4] was considered very advancé&thanges
have been made in other departments as,vieit perhaps they were not as
dramatic At MIT, | am sure that changes were not as substantial because they
had already routinely attained the level of that book by the early 1BVa
process of diffusioneconometrics had become an essential part of economists’
graduate education by the early 1978t6least for the major economics facul-
ties Columbia was a laggard in that regamhen John Taylor and | arrived
there in 1972 and 1973espectivelythe only other person who taught econo-
metrics in the immediate past was Gregory Chaivo was then employed by
IBM and came to Columbia once a week to give his lectG@from that stage

it's a long way to being able to teach an integrated sequence involving basic
probability and inferencethe general linear modelimited dependent vari-
ables and simultaneous equatignghich 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?

| imagine that will be the case hope that will happenas students learn how
to use computer programbow to formulate problems econometrically and
choose the right type of proceduréddso computer simulations ought to play a
more important rolel find the latter to be a very useful research tool as well
In many instances you may have a difficult set of problems to salnd it's
not possible to solve them quicklyou may put forth a conjecture for a possi-
ble solution expecting it will yieldsay a good testBefore 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 procedditbe results are
encouragingyou proceed with the theoretical justificatioli not, you might
decide to abandon this conjectutdnave used this approach when | was work-
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ing on the book on time serie¥ery often there was a problem whose solution
was not easily obtainednstead of spending a great deal of time thinking and
worrying about if | just designed a Monte Carlo experiment and tried out my
conjecture on itlf the results were a little encouragingwas willing to ex-
pend the energy to establish rigorously its propertilesot, | abandoned itSo
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 am also interested in analyzing currentSJ

and international politicsut | am not interested in politics as a catdaead

the New York Timeslaily, and theEconomistless frequentlyas 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 | was younger | was always attracted to socialism
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Were you a socialist, or somebody with compassion for the working
class?

| don't really know what's the difference? | am not passionate about any par-
ticular class affiliation My father was a government functionahe was not an
oppressed workeso | do not have a familial heritage along these linesm
attracted to the kind of social democracy that tends to mitigate the income dis-
tribution vagaries of the market and whjdb some extentis still practiced in
western EuropeBut | 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 economyl have also been severely disappointed at the consequences of
public ownershipSo basicallyl learned that grand ideologies do not necessar-
ily make for a good sociefyand | have become more pragmatidearned to
choose from the options available and not to pine for an ideal sy3fémat
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 efficierdlyd interference
often leads to inefficiencie®©n the other handhe income distribution it pro-
duces is not too much to my liking
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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 | do at homlework 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 pastdue to family distractionsyou know | used to work
mostly at night but | didn't stay up until 500 or G00 in the morning some-
times | stayed up until :BO or 300 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 | do. The first is “Alternative Asymptotic Tests of Significance and Re-
lated Aspects of 2SLS and 3SLS Estimated Paramet&sView 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 byR™1X’, whereX is the matrix of observations of

all the predetermined variables of the system & a nonsingular matrix
such thatRR’ = 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 3SLSThis is basically the same method used later by
others in obtaining the nonlinear “2SLS” and “3SLS” estimators and ultimately
the generalized method of moments estimatbe 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 Foksysnptotic Distri-
bution and Relative Efficiency(Econometrical973 [49]. This paper derives
from first principles a particularly simple formulation that shows that induced
restricted reduced form parametées induced by the estimators of structural
parametersare asymptoticallyinear transformationsof the structural param-
eter estimatorsBeyond that it also implies that all standard classical economet-
ric problemssuch as the general linear mogdstemingly unrelated regressions
2SLS 3SLS induced restricted reduced forpend indirect least squareare
problems of the formfind the limiting distribution ofAjr &, whereA;r = A,
andér is a(the samgsequence of scalaor vector random variables that obey
an appropriate central limit theorefhe third is “Identification and Kullback
Information in the GLSEM' (Journal of Econometrigsl997) [79]. This paper
derives the rank conditions for identification of structural models using the min-
imum contrast framewotkn fact, the asymptotic contrast function is the Kull-
back information say K(6° 6). By the properties of Kullback informatiok
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attains its global minimum foé = 6°, whereg® is the true parameter vector
andf € 0, where® is the (compact admissible parameter spaddentifica-

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

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

REFERENCES

Anderson T.W. & H. Rubin (1949 Estimation of the parameters of a single equation in a complete
system of stochastic equatiomnnals of Mathematical Statisti0, 46—63

Anderson T.W. & H. Rubin (1950 The asymptotic properties of estimates of parameters in a com-
plete system of stochastic equatioAsinals of Mathematical Statisti&sl, 570-582

Chow Y.S. & H. Teicher(1988 Probability Theory 2nd ed New York: Springer-Verlag

Fisher FEM. (1966 The Identification Problem in Econometriddew York: McGraw-Hill.

Gallant R.A. (1997 An Introduction to Econometric Theorfgnglewood Cliffs New JerseyPrince-
ton University Press

GoldbergerA.S. (1964 Econometric TheoryNew York: Wiley.

GoldbergerA.S., A.L. Nagar & H.S. Odeh(1961) The covariance matrices of reduced-form coef-
ficients and of forecasts for a structural econometric moebnometrica29, 556-573

Hood W.C. & T.C. Koopmans(eds) (1953 Studies in Econometric Metho@owles Commission
Monograph 14New York: Wiley.

JohanserS. (1995 Likelihood-Based Inference in Cointegrated Vector-Autoregressive Mddeils
ford: Oxford University Press

Johnstond (1963 Econometric MethodNew York: McGraw-Hill.

Kendall M.G. & A. Stuart(1968-1973 The Advanced Theory of Statisti@svols London Charles
Griffin.

Koopmans T.C., ed (1950 Statistical Inference in Dynamic Economic Model4onograph 10
Cowles Commission for Research in Economidsw York: Wiley.

Malinvaud E. (1966 Statistical Methods of EconometrigShicago Rand McNally

Mann H.B. & A. Wald (1943 On the statistical treatment of linear stochastic difference equations
Econometricall, 173-220

Raiffa, H. & R. Schleifer(1961) Applied Statistical Decision Thearambridge MA: Harvard
University Press

Roll, R. & S.A. Ross(1980 An empirical investigation of the arbitrage pricing theadgurnal of
Finance35, 1073-1103

Roll, R. & S.A. Ross(1984 A critical reexamination of the empirical evidence on the arbitrage
pricing theory A reply. Journal of Finance39, 347-350

Royden H.L. (1963 Real AnalysisNew York: MacMillan.

SamuelsonPA. (1947) Foundations of Economic AnalysiSambridge MA: Harvard University
Press

Solow R. (1957 Technical change and the aggregate production funcRaveiw of Economics
and Statistics39, 312—-320

Theil, H. (1958 Economic Forecasts and Policgmsterdam North Holland

Valavanis S. (1959 Econometrics: An Introduction to Maximum Likelihood Methddsw York:
McGraw-Hill.

Wahba G. (1969 Estimation of the coefficients in a multidimensional distributed lag madebn-
ometrica37, 398—407

Wald, A. (1950 Note on the identification of economic relatioria T.C. Koopmans(ed), Statis-
tical Inference in Dynamic Economic ModglSowles Commission Monograph 16h. 3. New
York: Wiley.

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

1268 ET INTERVIEW

PUBLICATIONS OF PHOEBUS J. DHRYMES

BOOKS
1970
1. Econometrics: Statistical Foundations and ApplicatioNew York: Harper and Row
1971
2. Distributed Lags: Problems of Formulation and Estimati®an FranciscoHolden-Day
1974
3. Econometrics: Statistical Foundations and Applicatio®rrected edition New York:
Springer-Verlag
1978

4. Introductory EconometricidNew York: Springer-Verlag

. Mathematics for Econometricslew York: Springer-Verlag

6. Impact of an Overvalued Currency on Domestic Income, Employment, and Avloesgraph
34, Center of Planning and Economic Researkthens

1982

7. Distributed Lags: Problems of Formulation and EstimatiGsecond edition Amsterdam
North-Holland

[

1984

8. Distributed Lags: Problems of Formulation and EstimatidRussian edition Moscow Acad-
emy of Sciences of Soviet Union
9. Mathematics for Econometrid®2nd ed). New York: Springer-Verlag

1989
10. Topics in Advanced Econometrics, vol. I: Probability Foundatidyew York: Springer Verlag

1994

11. Topics in Advanced Econometrics, vol. II: Linear and Nonlinear Simultaneous Equaiens
York: Springer-Verlag

1995

12. Theoretical and Applied Econometrics: The Selected Papers of Phoebus J. DhBgoes-
mists of the Twentieth Centurpldershot United Kingdom Edward Elgar

1998

13 Time Series, Unit Roots, and Cointegrati®@an DiegoAcademic Press

2000

14. Mathematics for Econometrid8rd ed). New York: Springer-Verlag

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

15.

16.

17.

18

19.

20.

21
22.

23

24,

25.

26.

27.

28

29,

30.

3L

ET INTERVIEW 1269

PAPERS
1958

With M.E. Polakoff On the economic and sociological consequences of debt bondage and
detribalization in ancient GreecEconomic Development and Cultural Change88—108

1962

On devising unbiased estimators for the parameters of a Cobb—Douglas production function
Econometrica30, 297-304

Optimal advertisingcapital and research policies under dynamic demand condifimmom-

ica, n.s,, 29, 275-279

A multisectoral model of growthThe Quarterly Journal of Economic&, 264-278

1963

A comparison of productivity behavior in the manufacturing and service industii€s1947—
58. Review of Economics and Statisti¢s 64—69

1964

With M. Kurz. Divided policies of electric utilitiesReview of Economics and Statisti4§,
76-81

With M. Kurz. Technology and scale in electricity generati@onometrica32, 287-315
On the theory of the monopolistic multi-product firm under uncertaiityernational Eco-
nomic Reviewp, 239-257

1965

Some extensions and tests of the CES class of production funcRengew of Economics and
Statistics47, 357-366

1966

On the treatment of certain recurrent non-linearities in regression angbygithern Economic
Journal 33, 187-196

1967

With M. Kurz. Investmentdividend and external finance behavior of firmi& Determinants

of Investment BehavipNational Bureau of Economic Reseaypp. 427—467 New York: Co-
lumbia University Press

Adjustment dynamics and the estimation of the CES class of production functites-
national Economic Revie®, 209-217

On a class of utility and production functions yielding everywhere differentiable demand func-
tions Review of Economic Studi&g, 399-408

On the measurement of price and quality changes in some consumer capital goeldsi-

nary resultsAmerican Economic Revieb7, 501-528

A comment on CES production functiarReview of Economics and Statisti4g 610—611

1969

Efficient estimation of distributed lags with auto-correlated error terimgernational Eco-
nomic Reviewl0, 47—-67

An identity between doubl&-class and 2SLS estimatoisiternational Economic Reviel0,
114-117

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

1270 ET INTERVIEW

32 Alternative asymptotic tests of significance and related aspects of 2SLS and 3SLS estimated
parametersReview of Economic Studi&§, 213-226

33. A model of short run labor adjustmenh JS. DuesenberryG. Fromm L.R. Klein, & E. Kuh
(eds), The Brookings Quarterly Econometric Model of the United Staips110-149 Am-
sterdam North Holland

34. With B. Mitchell. Estimation of joint production functiong&conometricad7, 732-736

35. With PJ TaubmanThe savings and loan industr survey In G. Farber(ed), Proceedings of
the 1969 Conference of Savings and Residential Finangpg69-191 New York: National
Bureau of Economic Research

36. With PJ TaubmanAn empirical analysis of the savings and loan indusknyF. Irwin (ed),
Study of the Savings and Loan Industpp. 69—-181 Washington D.C.: Federal Home Loan
Bank Board

1970

37. With L.R. Klein & K.A. Steigliz Estimation of Distributed Lagdnternational Economic Re-
view 11, 235-250

38. On the game of maximizin&?. Australian Economic Papers4, 117-185

39. With P. ZarembkaElasticities of substitution for two digit industrie& correction Review of
Economics and Statistids2, 115-117

1971

40. Price and quality in consumer capital goods empirical studyIn Z. Griliches (ed), Price
Indexes and Quality Changpp. 89—149 Cambridge Harvard University Press

41. On the strong consistency of estimators for certain distributed lag models with autocorrelated
errors International Economic Review?2, 329-343

42. Equivalence of Aitken and maximum likelihood estimators for a system of regression equa-
tions Australian Economic Paper5, 20-24

43. A simplified structural estimator for large scale econometric modelsstralian Journal of
Statistics13, 168-175

1972

44. Simultaneous equations inference in econometiliEEE Transaction on Automatic Control
AC-17, 427—-438

45. Asymptotic properties of simultaneous least squares estimdtuesnational Economic Re-
view 13, 201-211

46. Spectral analysis in econometridse A.V. Balakrishnan(ed), Techniques of Optimization
pp. 39-50 New York: Academic Press

47. With V. Pandit Asymptotic properties of an iterate of the two stage least squares estimator
Journal of the American Statistical Associatiéi, 444—447

48. With E.P. Howrey S.H. Hymans J Kmenta E.E. Leamey E. Quant et al Criteria for evalua-
tion of econometric modeldAnnals of Economic and Social Measurem&n291-324

1973

49, Restricted and unrestricted reduced forAsymptotic distribution and relative efficiencgcon-
ometricad4l, 119-134

50. Small sample and asymptotic relations between maximum likelihood and three stage least squares
estimatorsEconometricadl, 357-364

51. Asimple proof of the asymptotic efficiency of 3SLS relative to 2SLS estimaWestern Eco-
nomic Journalll, 187-190

52. Full information estimation of dynamic simultaneous equations models with autoregressive
errors In B. Srivastavaled), Proceedings of the All India on Demography and Statistics

53. Distributed lagsA survey Mathematical EconomicgIn Russian.

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

54.

55.

56.

57.

58.

59.

60.

6L

62.

63.

64.

65.

66.
67.

68.

ET INTERVIEW 1271

1974

With R. Berner & D. Cummins A comparison of some limited information estimators in dy-
namic simultaneous equations models with auto-correlated eEoomometricad2, 311-332
With H. Erlat. Asymptotic properties of full information estimators in dynamic autoregressive
simultaneous equations model®urnal of Econometric®2, 247-259

A note on an efficient two step estimatdournal of Econometricg, 301-304

1976

With JB. Taylor. On an efficient two step estimator for dynamic simultaneous equations mod-
els with autoregressive erronsiternational Economic Review7, 362-376

1977

Econometric modeldn J Reizer A.G. Holzman & A. Kent (eds), Encyclopedia of Computer
Science and Technologyol. 8, pp. 22-52 New York: Marcel Dekker

1978

Some aspects of the estimation of large scale econometric man&sShulman(ed), Math-
ematical Models in Economics: Papers and Proceedings of a US-USSR Seminar, Moscow 1976
pp. 137-189 Washington D.C.: National Bureau of Economic Research

1981
On the estimation of the polynomial lag hypothesiseek Economic Revie® 18-24

1982

An analysis of the predictive accuracy of econometric madete case of the WEFA models
In M.E. Blume J1 Crockett & P. Taubman(eds), Economic Activity and Financep. 205—
242 Cambridge Massachusett8allinger.

1983

The asymptotic relative inefficiency of partially restricted reduced form$=G. Adams &
B. Hickman(eds), Global Econometrics125-139 Cambridge MIT.

1984

With |. Friend & B.N. Gultekin A critical reexamination of the empirical evidence on the APT
model Invited paper presented at the Ninth Annual Meeting of the European Finance Associ-
ation JerusalemSeptember 1982 Published inJournal of Finance39, 323-346 1984)

On the empirical relevance of arbitrage pricing thediyurnal of Portfolio ManagemeritO,
35-44

1985

With |. Friend & B.N. Gultekin An empirical examination of the implications of arbitrage
pricing theory Invited paper presented at the Institute of Quantitative Research in Finance
Seminay Colorado SpringsOctober 1983(Published inJournal of Banking and Financ8,
73-99 1985.

On the empirical relevance of APCTomment Journal of Portfolio Managemeritl, 70-71

With I. Friend & B.N. Gultekin New tests of the APT and their implicatian®ournal of Fi-
nance40, 659-674

1986

Limited dependent variableg Z. Griliches & M. Intrilligator (eds), Handbook of Economet-
rics, vol. lll, pp. 1567-1631Amsterdam North-Holland

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

1272 ET INTERVIEW

1987

69. With S. Schwarz On the existence of generalized inverse estimators in a singular system of
equationsJournal of Forecasting, 181-193

70. With S. Schwarz On the invariance of estimators for singular systems of equatiGnsek
Economic Review, 88—107

1988

71 With S. Peristiani Comparison of the forecasting performance of WEFA and ARIMA time
series modelsinternational Journal of Forecasting, 81-101

72. Financial stringency and the probability of first homeownershipStudies in Banking and
Finance5, 27—-47(supplement to thdournal of Banking and Finange

1990

73. Restricted reduced formforecastingand the GLSEMIn A. Ullah, & J. Dutta (eds), Contri-
butions to Econometric Theory and Applications: A Volume in Honor of A.L. Nagar’s 60th
Birthday, pp. 82—131 New York: Springer-Verlag

74. The structure of production technolagyvidence from the LED sample lIn Annual Research
Conference, 199Bureau of the Censud).S. Department of Commerc&Vashington D.C.:

U.S. Government Printing Office

1994

75. On the estimation of systems of equations with autoregressive errors and singular covariance
matrices Econometric Theorit0, 254-282

76. Convergence of second moment matrideésonometric Theonl0 (appendix to the previous
papej, 283-285

77. Specification tests in simultaneous equations systdmsrnal of Econometric64, 45-72

78. Chi-squared tests in singular systems of equatidnsrnal of Econometric§4 (appendix to
the previous paper72-76

1997
79. ldentification and Kullback information in the GLSEMournal of Econometric83, 163-184

1998
80. With E. BartelsmanProductivity dynamicsUS manufacturing plant4972-1986Journal of
Productivity 9, 5-34
81 With D.D. Thomakos Structural VAR MARMA, and open economy modelgternational
Journal of Forecastindl4, 187-198

https://doi.org/10.1017/50266466602185094 Published online by Cambridge University Press


https://doi.org/10.1017/S0266466602185094

