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Franco Modigliani's contributions in economics and finance have transformed
both fields. Although many other major contributions in those fields have come
and gone, Modigliani’s contributions seem to grow in importance with time.
His famous 1944 article on liquidity preference has not only remained required
reading for generations of Keynesian economists but has become part of the
vocabulary of all economists. The implications of the life-cycle hypothesis of
consumption and saving provided the primary motivation for the incorporation
of finite lifetime models into macroeconomics and had a seminal role in the
growth in macroeconomics of the overlapping generations approach to modeling
of Allais, Samuelson, and Diamond. Modigliani and Miller’s work on the cost of
capital transformed corporate finance and deeply influenced subsequent research
oninvestment, capital asset pricing, and recent research on derivatives. Modigliani
received the Nobel Memorial Prize for Economics in 1985.

In macroeconomic policy, Modigliani has remained influential on two continents.
In the United States, he played a central role in the creation of a the Federal Re-
serve System'’s large-scale quarterly macroeconometric model, and he frequently
participated in the semiannual meetings of academic consultants to the Board of
Governors of the Federal Reserve System in Washington, D.C. His visibility in
European policy matters is most evident in Italy, where nearly everyone seems
to know him as a celebrity, from his frequent appearances in the media. In the
rest of Europe, his visibility has been enhanced by his publication, with a group
of distinguished European and American economists, of “An Economists’ Mani-
festo on Unemployment in the European Union,” which was signed by a number
of famous economists and endorsed by several others.

This interview was conducted in two parts on different dates in two different
locations, and later unified. The initial interview was conducted by Robert Solow
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at Modigliani’s vacation home in Martha’s Vineyard. Following the transcription

of the tape from that interview, the rest of the interview was conducted by
William Barnett in Modigliani’s apartment on the top floor of a high-rise

building overlooking the Charles River near Harvard University in Cambridge,
Massachusetts. Those concluding parts of the interview in Cambridge continued
for the two days of November 5-6, 1999 with breaks for lunch and for the
excellent espresso coffee prepared by Modigliani in an elaborate machine that
would be owned only by someone who takes fine coffee seriously.

Although the impact that Modigliani has had on the economics and finance profes-
sions s clear to all members of those professions, only his students can understand
the inspiration that he has provided to them. However, that may have been ade-
quately reflected by Robert Shiller at Yale University in correspondence regarding
this interview, when he referred to Modigliani as: “my hero.”

Keywords: Modigliani, Life-Cycle Saving, Keynes, Corporate Finance

Barnett: In your discussion below with Solow, you mentioned that you were
not learning much as a student in Italy and you moved to the United States. Would
you tell us more about when it was that you left Italy, and why you did so?

Modigliani: After the Ethiopian war and the fascist intervention in the Spanish
Civil War, | began to develop a strong antifascist sentiment and the intent to
leave Italy, but the final step was the close alliance of Mussolini with Hitler, which
resulted in anti-Semitic laws, which made itimpossible to live in Italy in a dignified
way. At that time | had already met my future wife, Serena, and we were engaged.
Her father had long been antifascist and preparing to leave Italy. When those laws
passed, we immediately packed and left Italy for France. We spent 1939 in France,
where we made arrangements to leave for the United States. We left in August
1939 for the United States on the very day of the famous pact between Hitler and
Stalin, which led to what was the later attack by Germany on Russia. | came to the
United States with no prior arrangements with a university. | wanted very much
to study economics, and | received a scholarship from the New School for Social
Research, thanks in part to the fact that the school had many prominent intellectual
antifascists, and one of them, the renowned antifascist refugee, Max Ascoli, helped
me to get the scholarship.

Barnett: Franco, | understand that after you had left Italy you returned to Italy
to defend your dissertation. Can you tell us whether there were any risks or dangers
associated with your return to defend your dissertation?

Modigliani: Yes, it is true that when we left from Rome to Paris, | had fin-
ished all of my examinations to get my degree, but | had not yet defended my
thesis. In July of 1939, before leaving Paris for the United States, | wanted to
have all my records complete, and | decided to go back to Rome to defend my
thesis. That operation was not without dangers, because by that time | could have
been arrested. | had kept my contacts with antifascist groups in Paris, so there was
the possibility of being harassed or being jailed. Fortunately nothing happened.
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Ficure 1. Franco Modigliani (formal portrait photo, date unknown).

My father-in-law was very worried, and we had made arrangements for him to
warn us of any impending perils by a code. The code was all about Uncle Ben. If
he was not feeling well, we should be ready to go. If he was dead, we should
leave instantly. We never needed to use that code, but | felt relieved when |
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was able to complete my thesis, and then late in August we left for the United
States.

Barnett: The famous painter and sculptor, Amedeo Modigliani, was born in
Livorno, Italy, in 1884 and died in Paris in 1920. Was he related to your family?

Modigliani: There is no known relation.

Solow: Franco, the first thing | want to talk about is your 19%8donometrica
paper, “Liquidity Preference and the Theory of Interest and Money.” When you
were writing it, you were 25 years old?

Modigliani: Yes, about that. | hadn’t studied very much in Italy of any use.
There was no useful teaching of economics. What was taught there was something
about the corporate state. So all | picked up was at the New School of Social
Research in New York with the guidance of Jacob Marschak.

Solow: When was that?

Modigliani: That was 1939 through 1941-1942.

Solow: So your main guide was Jascha Marschak.

Modigliani: Jascha Marschak was my mentor. We studied Keynes artgghe
eral Theoryin classes with Marschak. | attended two different seminars, but in
addition received a lot of advice and support from him. He suggested readings
and persuaded me of the importance of mathematical tools, acquired by studying
some calculus and understanding thoroughly the great book of the day by R.G.D.
Allen, Mathematical Analysis for Economistsd studying some serious statistics
(attending Abraham Wald lectures at Columbia); and last but not least he spon-
sored my participation in a wonderful informal seminar, which included besides
Marschak people like Tjalling Koopmans and Oskar Lange. But unfortunately, to
my great sorrow, Marschak in 1942 left New York for Chicago. He was replaced
by another notable mind, Abba Lerner. | had a lot of discussions with him about
Keynes. At that time, Abba Lerner was pushing so-called functional finance.

Solow: Yes, the famous “steering wheel.”

Modigliani: Functional finance led me to the 1944 article. In functional finance,
only fiscal policy could have an impact on aggregate demand. Therefore, it was an
economy that belonged to what | later called the Keynesian case. | tried to argue
with Lerner and to have him understand that Keynes did not say that. That was the
origin of the 1944 article, trying to put Keynes in perspective.

Solow: Now, with Marschak or Lerner, had you read any of the earlier math-
ematical models of Keynesian economics, such as Hicks's, of course, or Oscar
Lange’s articles?

Modigliani: Well, | was familiar with the literature, and of course it had hit me,
as is visible in my articles. Hicks’s article on Keynes and the classics was a great
article, and it was the starting point of my article, except that in Hicks the rigidity
of wages was just taken as a datum, and no consideration was given to alternatives.
It was just the one system, and fixed forever.

Solow: What he later called “a fix-price model.”

Modigliani: Fixed price so that he could deal in nominal terms as though they
were real. Money supply is both nominal and real.
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Ficure 2. In Stockholm in December 1991 at reunion of the Nobel Prize winners. Left to
right are Kenneth Arrow, Franco Modigliani, Paul Samuelson, and Robert Solow.

Barnett: Prior to your arrival at MIT, you were at a number of American uni-
versities, including the New School for Social Research, the New Jersey College
for Women (now Douglas College), Bard College of Columbia University, the
University of Chicago, the University of lllinois, Carnegie Institute of Technology
(now Carnegie Mellon University), and Northwestern University. Prior to MIT,
what were the most productive periods for you in the United States?

Modigliani: The most productive period was unquestionably the eight years or
S0 (1952 to 1960) spent at Carnegie Tech, with an exceptionally stimulating group
of faculty and students, led by two brilliant personalities, the dean, G. L. Bach,
and Herbert Simon, working on the exciting task of redesigning the curriculum of
modern business schools, and writing exciting papers, some of which were to be
cited many years later in the Nobel award: the papers on the life-cycle hypothesis
and the Modigliani and Miller papers.

Barnett: I've heard that while you were teaching at the New School, you had
an offer from the Economics Department at Harvard University, which at that time
was by far the best economics department in the United States. But to the surprise
of the faculty, you turned down the offer. Why did you do that?

Modigliani: Because the head of the department, Professor Burbank, whom
| later found out had a reputation of being xenophobic and anti-Semitic, worked
very hard and successfully to persuade me to turn down the offer, which the faculty
had instructed him to make me. He explained that | could not possibly hold up
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against the competition of bright young people like Alexander, Duesenberry, and
Goodwin. “Be satisfied with being a big fish in a small pond.” Actually it did not
take me too long to be persuaded. Then, after my meeting with Burbank, | had
scheduled a lunch with Schumpeter, Haberler, and Leontief, who had expected
to congratulate me on joining them. But they literally gave me hell for letting
Burbank push me over. Nevertheless, in reality | have never regretted my decision.
Harvard’s pay at that time was pretty miserable, and my career progressed much
faster than it would have, if | had accepted the offer.

Barnett: | understand that the great football player Red Grange (the Galloping
Ghost) had something to do with your decision to leave the University of lllinois.
What happened at the University of lllinois that caused you to leave?

Modigliani: In short it was the “Bowen Wars,” as the episode came to be known
in the profession. The president of the university brought in a new wonderful dean,
Howard H. Bowen, to head the College of Commerce, which included the Depart-
ment of Economics. But the old and incompetent faculty could not stand the fact
that Bowen brought in some first-rate people like Leo Hurwicz, Margaret Reid,
and Dorothy Brady. The old faculty was able to force Bowen out, as part of the
witch hunt that was going on under the leadership of the infamous Senator Joseph
McCarthy. The leader of the McCarthyite wing of the elected trustees was the fa-
mous Red Grange. | then quit in disgust with a blast that in the local pressis still re-
membered: “There is finally peace in the College of Commerce, butitis the peace of
death.” My departure was greeted with joy by the old staff, proportional to their in-
competence. But40years later, the university saw fit to give me an honorary degree!

Solow: Well, how do you look at the 1944 paper now? Would you change it
drastically if you were rewriting it?

Modigliani: Yes! Not really in content, but in presentation. That is what | have
been doing in my autobiography. | am revising that paper completely and starting
from an approach which I think is much more useful. | am starting from the notion
that both the classics and Keynes take their departure from the classical demand for
money model, which is one of the oldest and best-established paradigms in eco-
nomics. The demand for money is proportional to the value of transactions, which
at any point can be approximated as proportional to nominal income (real income
multiplied by the price level). The nominal money supply is exogenous. Therefore,
the money market must reach an equilibrium through chaimgesminal income
Nominal income is the variable that clears the money market.

Where then is the difference between classical and Keynesian economics? Sim-
ple: The classics assumed that wages were highly flexible and output fixed by full
employment (clearing of the labor market). Thus the quantity of moneynbad
effect on output but merely determined the price level, which was proportional
to the nominal money supp{the quantity theory of mongyOn the other hand,
Keynes relied on thesalistic assumptiotthat wages are rigid (downward). That
is, they do not promptly decline in response to an excess supply of labor. Workers
do not slash their nominal wage demands, and firms do not slash their wage offers,
when unemployment exceeds the frictional level. What, then, clears the money
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market? Again, it is a decline in nominal income. But since prices are basically
fixed, the decline must occur in realincome and particularly in employment. When
there is insufficient nominal money supply to satisfy the full employment demand

for money, the market is cleared through a decline in output and employment. As
Keynes said, the fundamental issue is that prices are not flexible.

Solow: Not instantly flexible.

Modigliani: That's right. They may very slowly respond, but a very slow ad-
justment of the real money supply can't produce the expansion of the real money
supply needed to produce a rapid reestablishment of equilibrium. What, then,
reestablishes equilibrium? Since wages and prices are fixed, the decline in nom-
inal income can only occur through a decline in real income and employment.
There will be a unique level of real income that clears the money market, making
the money demand equal to the money supply.

Solow: No mention of the interest rate?

Modigliani: The interest rate comes next, as a link in the equilibrating mech-
anism. In fact, Keynes’ unique achievement consisted not only in showing that
unemploymentis the variable that clears the money market; he also elaborated the
mechanism by which an excess demand for money causes a decline of output and
thus in the demand for money, until the demand matches the given nominal money
supply. In the process of developing this mechanism, unknown to the classics, he
created a new branch of economingcroeconomics

Macroeconomics, or the mechanisms through which money supply determines
output (employment), stands on four basic pillars, with which, by now, most
economists are familiar: (1) liquidity preference, (2) the investment function, (3)
the consumption or saving function, and (4) the equality of saving and investment
(properly generalized for the role of government and the rest of the world).

Liquidity preference is not just the fact that the demand for money depends on
the interest rate; it brings to light the profound error of classical monetary theory in
assuming that the price of money isits purchasing power over commaodities (baskets
per dollar) and that, therefore, a shortage of money must result in a prompt rise
in its purchasing power (a fall in the price level). In reality, of course, money has
many prices, one in terms of every commodity or instrument for which it can be
exchanged. Among these instruments, by far the most important omeoisey
in the futurg” and its price is money tomorrow per unit of money tqdalyich is
simply (14r), wherer is the relevant interest rate.

Furthermore, experience shows that financial markets are very responsive to
market conditions: Interest rates (especially in the short run) are highly flexible.
So, if money demand is short of supply, the prompt reaction is not to liquidate
the warehouse or skimp on dinner, forcing down commaodity prices, but a liqui-
dation in the portfolio of claims to future money (or a rise in borrowing spot for
future money), leading to a rise in the terms of trade between money today and
tomorrow—that is, a rise in interest rates. And this starts the chain leading to
lower output through a fall in investment, a fall in saving, and thus in income and
employment. It is this fall, together with the rise in interest rates, that reduces the
demand for money till it matches the supply.
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Solow: Yes, so the interest rate is a key price.

Modigliani: Actually it's one plus the interest rate. If you are short of money,
and the system does not have enough money, the first thing it attempts is to get
more spot money by either liquidating assets or by borrowing, which is borrowing
money today against money tomorrow. Interest rates rise, reducing investment,
and then comes the great equation: investment equals savings—an identity that is
so far from the classical view that in the beginning they would not even believe
it.

Solow: Right.

Modigliani: And income then adjusts so that the demand for money is finally
equated to its supply. This will result in both a higher interest rate and a lower
income. The two together will serve to equate the money demanded with the given
supplied. And how much must interest rates rise or income decline? That depends
upon the parameters of the system (demand elasticities).

Solow: But exactly! And Keynes'’s fundamental contribution then was to say
that it's not the interest rate and the price level, but interest and real output.

Modigliani: Yes, precisely. | think this is the way to look at it. It is the output
that adjusts demand and supply.

Solow: What you just described is maybe a different way of telling a story and
saying what's important, but it's not fundamentally different from what's in the
1944 paper or in the ISLM apparatus.

Modigliani: Absolutely. But | suggest that to think of unemployment not as a
transitory disease, but as a variable that clears the money market, is a useful and
significantinnovation. Unemploymentis an equilibrating mechanism. It seems like
a dysfunction, since we think that full employment is what an economy should
produce. But unemployment is a systematic feature of an economy relying on
money to carry out transactions. To avoid unemployment, it takes continuous
care by either setting the right money supply or fixing the right interest rate.
There is no other way to get full employment. There is nothing automatic about
it.

Barnett: Some work on monetary policy has emphasized the possibility that the
monetary transmission mechanismworks through a credit channel. The implication
ofthis research is that monetary policy may affect consumer and business spending,
because it affects the quantity of credit available to agents, rather than the interest
rate. This work is often motivated by the observation that the interest elasticity of
spending is too low to explain the large impact monetary policy appears to have
on real economic activity. Do you think there is an important credit channel for
monetary policy?

Modigliani: My attitude toward this question, about which | have done much
thinking and some writing, is that in the end it is an empirical question, not an
a priori question. It is entirely credible that monetary policy may work, in part,
through changing the volume of credit supplied by banks in the form of commercial
loans, as well as its cost. That way it may have the same effects as acting through
marketinterestrates, but without necessarily producing large movementsininterest
rates. | think that future research will help in sorting this out. But the answer
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will not be perpetual, since the answer depends upon the structure of financial
intermediaries and the laws regulating them.

Solow: Now one of the questions I've wanted to ask you, which | think you've
already now answered, is what does it mean to be a Keynesian today? But | take
it that what you just said is the essence of Keynesian economics, and by that
definition you would describe yourself as a Keynesian.

Modigliani: Absolutely. | consider myself a Keynesian. Now as | think it over
in this light, | consider Keynesian economics to be a great revolution, having a
really tremendous impact, with tremendously novel ideas. Again | consider myself
a Keynesian in the very fundamental sense that | know the system does not au-
tomatically tend to full employment without appropriate policies. Price flexibility
will not produce full employment, and therefore unemployment is always due to
an insufficiency of real money. But it must be recognized that there are certain cir-
cumstances under which the Central Bank may not be able to produce the right real
money supply. For instance, the case of Italy was interesting. Unemployment there
was due to the fact that real wages were too high, in the sense that they resulted in
substantially negative net exports at full employment. Under those circumstances,
if the Central Bank expanded the money supply to create more aggregate demand
and employment, the balance of trade would run into nonfinancable deficits, and
the Central Bank would be forced to contract. So, you're not always able to increase
the real money supply. But that’s not the case in Europe, where the money supply
could be easily increased and the unemployment is largely due to insufficient real
money supply.

Solow: You know | rather agree with you about that.

Modigliani: Interest rates are too high. There is not enough real money being
supplied. This is not being understood. Keynes is not being understood. That's the
main source of European unemployment. Some improvements in the labor market,
such as more wage flexibility, could help, but would not get very far without a
significant rise in aggregate demand (which at present would not significantly
increase the danger of inflation).

Solow: Right, but you cannot get European central bankers to see that.
Modigliani: In Europe they accept the view that long-lasting unemployment
contributes to the current high level because it reduces search by the unemployed,
causing long-term unemploymeno, sir. That's a consequence of the too restric-

tive policy.

Barnett: You have argued that stock market bubbles sometimes are produced
by misinterpreting capital gains as a maintainable component of current returns
(a permanent addition to current profits). Do you believe that that phenomenon is
going on now, or do you believe that current stock market valuations are consistent
with the fundamentals?

Modigliani: | am very much interested and concerned about bubbles, and |
believe that bubbles do exist. They are one of the sources of malfunctioning of the
market mechanism. The essence of these bubbles is that indeed capital gains get
confused with profits, and this results in the stock becoming more attractive, so
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people bid up the price, which produces more capital gains, and so on. | believe
that indeed the stock market in the United States is in the grips of a serious bubble.
| think the overvaluation of stocks is probably on the order of 25% or so, but, by
the nature of the process, it is not possible to predict just when the whole thing
will collapse. In my view, there will be a collapse because if there is a marked
overvaluation, as | hold, it cannot disappear slowly.

Barnett: How does your research help us understand what has occurred over
the past few years in the volatile economies of East Asia?

Modigliani: My view is that what has happened in East Asia is very much in
the nature of a bubble, where expected high returns have attracted capital. The
attraction of capital has held up exchange rates, permitting large deficits in the
balance of trade; the influx of capital has supported the exchange rate making
capital investment more attractive. So, you have a spiral until people realize that
those returns are really not maintainable. | think it is important for the future of the
international situation to set up systems under which bubbles cannot develop or are
hard to develop, such as requiring reserves against short-term capital movements.

Solow: Now, | want to ask what’s your current belief about wage behavior?
How would you today model the behavior of nominal or real wages?

Modigliani: This, I think, is one of the fundamental issues that we face today,
because in my model the wage and the price level are exogenous. Why is the price
level exogenous? Because prices fundamentally depend upon wages, and wages are
not flexible. Wages are certainly not responding mechanically to unemployment.
So what do we do about wages? Well, | do think that some of this rigidity of
wages is historical. It's very likely that in the nineteenth century the situation was
different. In that century there was a greater role for competitive industries such as
agriculture. In any event, the wagdlifundamental component of the price level.
What's going to determine wages? Well, we've come to a difficult period, mostly
since unions in Europe have been very powerful. They've become unreasonable
and pushed for higher and higher wages, nominal wages. But my view is that in
the long run we'll have to reach the point at which the wage, the nominal wage, is
negotiated in a general simultaneous settlement of wages and prices. Now that's
what’s happened in Italy.

Solow: Say some more about that.

Modigliani: What saved Italy from the tremendously disastrous situation that
existed just before devaluation was the fact that workers agreed to fix nominal
wages for three years together with a price program, so that real as well as nominal
wages were set. To me, that is the future because | do not know what else to say
about the price picture.

Solow: What you're saying is that Keynes'’s remark that labor cannot determine
the real wage may turn out to be false because institutions change and permit
bargaining over the real wage.

Modigliani: That's right. Yes, yes.

Solow: What's your current feeling about NAIRU, the nonaccelerating-inflation
rate of unemployment?
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Ficure 3. In Stockholm in 1985 after receiving the Nobel Prize.

Modigliani: 1think it is true that if unemployment gets too low, then you will
have accelerating inflation, not just higher inflation but higher rate of change of
inflation. But | do not believe that if unemployment gets very high, you'll ever
get to falling nominal wages. You may get very low acceleration of wages, or you
may get to the point at which wages don't move. But | don't believe that high
unemployment will give us negative wage changes.

Solow: We might even get falling wages for a while, but you would surely not
get accelerating reductions in wages. No believer in the NAIRU ever wants to
speak about that side of the equation.

Modigliani: That's right. So | think that these views are consistent, in the sense
that left alone there may be a tendency for the system to be always in inflation. The
Central Bank can pursue full employment policy without simultaneously being
concerned that it must keep the inflation rate at zero. What | regard as a real
tragedy today is the fact that all of a sudden the European banks and many other
banks have shifted to the single-minded target of price stability. | think that is one
of the sources of the European tragedy, in contrast with the shining performance
of the United States. No concern whatever about employment.

Solow: Well, they argue that there is nothing they can do about it, but you and
| think that's fundamentally wrong and simply a way of avoiding responsibility.

Modigliani: Exactly. And on the contrary, | think they should say the priority
target should be “first unemployment,” though price stability is also very important.
There are situations in which indeed you may either have to accommodate inflation
or stop it at the cost of temporary unemployment. | thihien | would accept
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unemployment as a temporary state to stop an inflationary spiral. But to say that
price stability istheonly target, | think is wrong.

Solow: So, you don't believe that the NAIRU in France is 13% today?

Modigliani: Absolutely not, absolutely not. Nor do | believe that here in this
country it is as low as 4%. | have great doubts about the stability of NAIRU but
even more about the appropriate way to estimate it.

Barnett: While | was an undergraduate student at MIT, | was permitted to take
your graduate course in corporate finance. | shared with the graduate students
in the class the view that the Modigliani—Miller work on the cost of capital was
dramatically raising the level of sophistication of the field of corporate finance.
What motivated you to enter that area of research, and what earlier research inspired
you?

Modigliani: Ever since my 1944 article on Keynes, | have become interested
in empirical tests of the Keynesian structure. As everybody knows, one of the key
components of that structure is the investment function, which explains investment
in terms of the interest rate, seen as the cost of capital, the cost of funds invested. |
was then under the influence of the views of the corporate finance specialists that the
cost of funds depended upon the way in which the firm was financed. If you issued
stock, then the cost of that would be the return on equity, which might be 10%, but
if you used bonds, the cost would be their interest rate, which might be only 5%.
That sort of answer didn’t seem to me to be very convincing. In the end, what was
the cost of capital: 5% or 10%? To an economist it could not be rational to say that
the required return was 5% if you chose to finance the project by debt and 10% if
you chose equity. After listening to a paper by David Durand suggesting (and then
rejecting) the so-called “entity theory” of valuation, | gradually became convinced
of the hypothesis that market value should be independent of the structure of
financing, and was able to sketch out a proof of the possibility of arbitraging
differences in valuation that are due only to differences in the liability structure.
This result later became part of the proof of the Modigliani—Miller theorem. In
essence, the market value of liabilities could not depend on its structure, because the
investor could readily reproduce any leverage structure through personal lending
or borrowing (as long as there was no tax impediment). As a consequence, there
was no difference between the use of equity and debt funds. Even though debt had
a lower apparent cost, it increased the required return on equity, and the weighted
average of the two would be unaffected by the composition. | unveiled my proof
in a class in which Miller happened to be an auditor. He was convinced instantly
and decided to join me in the crusade to bring the truth to the Heathens.

The theorem, which by now is well known, was proven very laboriously in about
30 pages. The reason for the laboriousness was in part because the theorem was so
much against the grain of the teachings of corporate finance—the art and science
of designing the “optimal capital structure.” We were threatening to take the bread
away, and so, we felt that we had to give a “laborious” proof to persuade them.
Unfortunately, the price was paid by generations of students that had to read the
paper; | have met many MBA students that remember that paper as a torture, the
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most difficult reading in the course. It's too bad because, nowadays, the theorem
seems to me to be so obvious that | wonder whether it deserves two Nobel Prizes. All
that it really says is that (with well-working markets, rational-return-maximizing
behavior for any given risk, and no distorting taxes) the value of a firm—its market
capitalization of all liabilities—must be the value of its assets. The composition of
the claims can change (equity, debt, preferred, convertible preferred, derivatives,
and what not), but the aggregate value of the claims cannot change. It is the value
of the assets. Of course, it is true that this conclusion implies that the way that you
finance investment is immaterial. It follows that in estimating the required return,
the cost of capital, we do not have to bother with the details of the composition of
the financing. In that sense, Jorgenson is right.

In later years, the Modigliani—Miller theorem has provided the foundation for the
work on derivatives, such as options. All of that work assumes that the underlying
value of the firm is independent of its current liability structure. But let me remind
you of the assumptions needed to establish the theorem and, in particular, the
assumption of no distorting effects of taxation on the net-of-tax amount received
by an individual from one dollar of before-interest corporate earnings. If there
are such effects, then the situation is more complicated, and in fact in this area
there is a disagreement between Miller and me. | believe that taxes can introduce a
differential advantage between different kinds of instruments, while Miller thinks
not. But | should add that even though, in principle, taxation could affect the
comparative advantage of different instruments, Miller and | agree that, with the
current system of taxation, the differences are unlikely to be appreciable.

Solow: Now | want to make room here for you to make a brief comment about
real business-cycle theory. If you look at macroeconomic theory today, what has
replaced the Keynesian economics that you and | both accept is, in the minds of
young people, real business-cycle theory.

Modigliani: | have no difficulty in believing that business cycles can exist
in the real economy. You don’t need money, and | myself built models of that
kind, when it was fashionable. There was Hicks'’s article on the business cycle,
and then Sidney Alexander had a very interesting article on the introduction of
a bound that can permit you to get a cycle without money. But | think that has
little to do with Keynesian unemployment. In the thirties, for instance, there was a
tremendous depression that | think was caused by an insufficiency of real money.
That was a horrible error made by the Federal Reserve, a point on which Milton
Friedman and | agree. There was a serious shortage of real money and irresponsible
behavior in letting the money supply shrink. | think that unemployment is mostly
due to the rigidity of wages and to the shifting conditions. Therefore, there is
the need for adjustment by the Central Bank, and the adjustment must be fast
enough.

Solow: What's distinctive about real business-cycle theory is not just that it
says that the monetary mechanism has nothing to do with cycles, but that business
cycles, as we observe them, are optimal reactions of the economy to unexpected
shocks to technology and tastes and things like that.
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Modigliani: Yes, yes. Well, of course, much of this goes back to rational ex-
pectations, and my attitude toward rational expectations is that it is a wonderful
theory. Itis indeed the crowning of the classical theory. The classical theory spoke
of optimal response to expectations. Lucas and company add optimal formation
of expectations. From that point of view, | am satisfied that that is what economic
theory would say; and | am proud because | contributed an important concept,
which is, | think, at the essence of rational expectations, namely, the existence of
expectations that map into themselves.

Solow: Self-validating.

Modigliani: Self-validating. No, not “self-validating”™—"internally consistent.”

Solow: That's what | meant by self-validating. There is one set of expectations
that is self-validating, not that every set is self-validating.

Modigliani: That’s right, because usually self-validating means that it happens
because you expect it. This is not the case. In addition, | believe thahdtis
description of the world. | don’t believe that the world is behaving rationally in
that extreme sense, and there are many circumstances under which the model will
not apply. In particular, | do not believe that that model justifies the conclusion
that anything the government does is bad.

Solow: It adds variance and the mean is already right, so discretionary policy is
bad.

Modigliani: It creates noise, so therefore whatever government does is bad.
Wage rigidity to me is a perfect example contradicting the above conclusion. Nor
can you dispose of wage rigidity with the hypothesis of staggered contract. If that
contract is rational, then wagese rigid and one better take this into account in
theory and policy; or the staggered contract is not rational and in a Chicago world,
it should have long ago disappeared.

Barnett: Robert Barro, who | understood was a student in some of your classes,
advocates a version of Ricardian equivalence that appears to be analogous in
governmental finance to the Modigliani—Miller theorem in corporate finance and in
some ways to your life-cycle theory of savings with bequests. In fact, he sometimes
speaks of one of your classes at MIT that he attended in 1969 as being relevant to
his views. But | understand that you do not agree with Barro’s views of government
finance. Why is that?

Modigliani: Barro’s Ricardian equivalence theorem has nothing in common
with the Modigliani—Miller propositionexcept the trivial relation that something
doesn’t matterln the Modigliani—Miller theorem, it is capital structure, and in the
Barro theorem it is government deficit. In my view, Barro’s theorem, despite its
elegance, hasosubstance. | don't understand why so many seem to be persuaded
by a proposition whose proof rests on the incredible assumption that everybody
cares about his heirs as if they were himself. If you drop that assumption, there is
no proof based on rational behavior, and the theorem is untenable. But that kind of
behavior is very rare and can’t be universal. Just ask yourself what would happen
with two families, when one family has no children and another family has 10.
Under Ricardian equivalence, both families would be indifferent between using
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taxes or deficit financing. But it is obvious that the no-children family would prefer
the deficit, and the other would presumably prefer taxation. Indeed, why should the
no-children-family save more, when the government runs a deficit? | am just sorry
that any parallel is made between Modigliani—Miller and Ricardian equivalence.

I have in fact offered concrete empirical evidence, and plenty of it, that gov-
ernment debt displaces capital in the portfolio of households and hence in the
economy. My paper is a bit old, though it has been replicated in unpublished
research. But there is an episode in recent history that provides an excellent oppor-
tunity to test Barro’'s model of no burden against the life-cycle hypothesis measure
of burden—the displacement effect. | am referring to the great experiment un-
wittingly performed by Reagan cutting taxes and increasing expenditure between
1981 (the first Reagan budget) and 1992. The federal debt increéséde% or
from 7% of initial private net worth to about 30%. In the same interval, disposable
(nominal) personal income grew 117% (all data fromBEw@®nomic Report of the
President1994, Table B-112 and B-28). According to my model, private wealth is
roughly proportional to net-of-tax income, and hence it should also have increased
by 117%, relative to the initial net worth. But net national wealth (net worth less
government debt, which represents essentially the stock of productive private cap-
ital) should have increased 117% minus the growth of debt, o—123=94%

(of initial net worth). The 23% is the crowding-out effect of government debt,
according to the life-cycle hypothesis. The actual growth of national wealth turns
out to be 88%, pretty close to my prediction of 94%. On the other hand, if the
government debt does not crowd out national wealth, as Barro firmly holds, then
the increase in the latter should have been the same as that of income, or 117%
compared with 88%. Similarly for Barro the growth of private net worth should
be the growth of income of 117%lus the 23% growth of debt, or 140%. The
actual growth is 111%, very close to my prediction of 117% and far from his, and
the small deviation is in the direction opposite to that predicted by Barro. Why do
SO many economists continue to pay so much attention to Barro’s model over the
life-cycle hypothesis?

Solow:OK, let's move on. | think the next thing we oughtto discuss is your Pres-
idential Address to the American Economic Association and how, in your mind, it
relates both to the 1944 paper that you've been talking about and your later work.

Modigliani: As | said before about Keynes, | stick completely to my view that
to maintain a stable economy you need stabilization policy. Fiscal policy should,
first of all, come in as an automatic stabilizer. Secondly, fiscal policy might enterin
support of monetary policy in extreme conditions. But normally we should try to
maintain full employment with savings used to finance investment, not to finance
deficits. We should rely on monetary policy to ensure full employment with a
balanced budget. But one thing I'd like to add is that it seems to me that in the
battle between my recommendation to make use of discretion (or common sense)
and Friedman’s recommendation to renounce discretion in favor of blind rules
(like 3% money growth per year), my prescription has won hands down. There is
not a country in the world today that uses a mechanical rule.
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Ficure 4. In Stockholm in 1985 after receiving the Nobel Prize. Left to right are Sergio
Modigliani (son), Leah Modigliani (granddaughter), Franco Modigliani, Queen Silvia of
Sweden, King Gustav Adolph of Sweden, Serena Modigliani (wife), Suzanne Modigliani
(wife of Sergio), Andre Modigliani (son), and Julia Modigliani (granddaughter).

Solow: It’s hard to imagine in a democratic country.

Modigliani: There is not a country that doesn't use discretion.

Solow: You know, | agree with you there. How would you relate the view of
your Presidential Address to monetarism? It was stimulated by monetarism, in a
way. How do you look at old monetarism, Milton Friedman’s monetarism, now?

Modigliani: If by monetarism one means money matters, | am in agreement.
In fact, my present view is thagal money is the most important variable. But |
think that a rigid monetary rule is a mistake. It is quite possible that in a very stable
period, that might be a good starting point, but | would certainly not accept the
idea that that’s the way to conduct an economic policy in general.

Solow: And hasn’t Milton sometimes, but not always, floated the idea that he
can find no interest elasticity in the demand for money.

Modigliani: I've done several papers on that subject and rejected that claim all
over the place. Anybody who wants to find it, finds it strikingly—absolutely no
problem.

Solow:You had a major involvementin the development of the Federal Reserve’s
MPS quarterly macroeconometric model, but not lately. How do you feel about
large econometric models now? There was a time when someone like Bob Hall
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might have thought that that's the future of macroeconomics. There is no room for
other approaches. All research will be conducted in the context of his model.

Modigliani: Right. Well, | don’t know. | imagine that, first of all, the notion
of parsimoniousness is a useful notion, the notion that one should try to construct
models that are not too big, models that are more compact in size. | think that at the
present time these models are still useful. They still give useful forecasts and espe-
cially ways of gauging responses to alternative policies, which is most important.
But under some international circumstances, there is no room for domestic mone-
tary policy in some countries. In such a country, an econometric model may not be
very helpful. But an econometric model would be somewhat useful in considering
different fiscal policies.

Barnett: Has mentoring younger economists been important to you as your
fame grew within the profession?

Modigliani: My relation with my students, which by now are legion, has been
the best aspect of my life. | like teaching but | especially like working with students
and associating them with my work. Paul Samuelson makes jokes about the fact
that so many of my articles are coauthored with so many people that he says are
unknown—such as Paul Samuelson himself. The reason is that whenever any of
my research assistants has developed an interesting idea, | want their names to
appear as coauthors. Many of my “children” now occupy very high positions,
including Fazio, the Governor of the Bank of Italy, Draghi, the Director General of
the Treasury of Italy, Padoa Schioppa, a member of the Directorate of the European
Central Bank, and Stan Fischer, Joe Stiglitz, and several past and current members
of the Federal Reserve Board. All have been very warm to me, and | have the
warmest feeling for them.

Solow: Now if you were giving advice to a young macroeconomist just getting
aPh.D., what would you say is the most fertile soil to cultivate in macroeconomics
these days?

Modigliani: | think that these days, in terms of my own shifts of interest, I've
been moving toward open-economy macroeconomics and especially international
finance. It's a very interesting area, and it's an area where wage rigidity is very
important. Now the distinction becomes very sharp between nominal wage rigidity
and real wage rigidity.

Solow: Explain that.

Modigliani: With nominal wage rigidity, you will want floating exchange rates.
With real rigidity, there’s nothing you can do about unemployment. I've been
looking at the experiences of countries that tried fixing exchange rates and countries
that tried floating exchange rates, and | am finding that both experiences have not
been good. Europe has been doing miserably.

Barnett: You have been an important observer of the international monetary
system and the role of the United States and Europe init, and | believe that you have
supported the European Monetary Union. Would you comment on the EMS and
the future of the international monetary system, in relation to what you think about
the recent financial crises and the role that exchange rates have played in them.
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Modigliani: Yes, | have been a supporter of the Euro, but to a large extent for its
political implications, peace in Europe, over the purely economic ones. However,
| have also pointed out the difficulties in a system which will have fixed exchange
rates and how, for that to work, it will require a great deal of flexibility in the
behavior of wages of individual countries having differential productivity growth
and facing external shocks. | have also pointed out that the union was born under
unfavorable conditions, as the role of the central bank has been played, not legally
butde factq by the Bundesbank, which has pursued consistently a wrong overtight
monetary policy resulting in high European unemployment. It has reached 12%
and sometimes even higher, and that policy is now being pursued to a considerable
extent by the European Central Bank, which is making essentially the same errors
as the Bundesbank. This does not promise too much for the near future.

Solow: What we’re going to do now is switch over to talking about the life-
cycle theory of savings, and what I'd like you to do is comment on the simplest
life-cycle model, the one that you and Albert Ando used for practical purposes,
with no bequests, etc.

Modigliani: Well, let me say that bequests are not to be regarded as an exception.
Bequests are part of the life-cycle model. But it is true that you can go very far with
assuming no bequests, and therefore it's very interesting to follow that direction.
The model in which bequests are unimportant does produce a whole series of con-
sequences which were completely unrecognized before the Modigliani—-Brumberg
articles. There were revolutionary changes in paradigm stemming from the life-
cycle hypothesis. Fundamentally, the traditional theory of saving reduced to: the
proportion of income saved rises with income, so rich people (and countries) save;
poor people dissave. Why do rich people save? God knows. Maybe to leave be-
guests. That was the whole story, from which you would get very few implications
and, in particular, you got the implication that rich countries save and poor coun-
tries dissave, an absurd concept since poor countries cannot dissave forever. No
one can. But from the life-cycle hypothesis, you have arich set of consequences. At
themicrolevel, you have all the consequences of “Permanent Income,” including
the fact that consumption depends upon (is proportionabéoinanenincome,
while saving depends basically on transitory income: The high savers are not the
rich, but the temporarily rich (i.e., rich relative to their own normal income).

The difference between life-cycle and permanent income is that the latter treats
the life span as infinite, while in the life-cycle model, lifetime is finite. For the
purpose of analyzing short-term behavior, it makes no difference whether life lasts
50 years or forever. So you do have fundamentally the same story about the great
bias that comes from the standard way of relating saving to current family income.
But, in fact, in reality it does make a difference what the variability of income is in
terms of short term versus long term. The marginal propensity to save of farmers
is much higher than that of government employees, not because farmers are great
savers, but because their income is very unstable. Other consequences that are
very interesting include the fact, found from many famous surveys, that successive
generations seem to be less and less thrifty, that is, save less and less at any given



240 WILLIAM A. BARNETT AND ROBERT SOLOW

level ofincome. These conclusions all are consequences of the association between
current and transitory income.

Then you have consequences in terms of the behavior of saving and wealth over
the lifetime, and here is where the difference between life cycle and permanent
income become important. With the life-cycle hypothesis, saving behavior varies
over the person’s finite lifetime, because with finite life comes a life cycle of
income and consumption: youth, middle age, children, old age, death, and bequests.
That's why there is little saving when your are very young. You have more saving
in middle age, and dissaving when you are old. With infinite life, there is no life
cycle. Aggregate saving reflects that life cycle and its interaction with demography
and productivity growth, causing aggregate saving to rise with growth, as has been
shown with overlapping generations models. All that has been shown to receive
empirical support.

Solow: Dissaving and old age, as well?

Modigliani: Right. Now let me comment on that. Some people have spent alot of
time trying to show that the life-cycle model is wrong because people don’t dissave
in old age. That is because the poor guys have just done the thing wrong. They
have treated Social Security contribution as if it were a sort of income tax, instead
of mandatory saving, and they have treated pension as a handout, rather than a
drawing down of accumulated pension claims. If you treat Social Security properly,
measuring saving as income earned (net of personal taxes) minus consumption,
you will find that people dissave tremendous amounts when they are old; they
largely consume their pensions, while having no income.

Solow: They are running down their Social Security assets.

Modigliani: In addition to running down their Social Security assets, they also
are running down their own assets, but not very much. Somewhat. But, if you
include Social Security, wealth has a tremendous hump. It gets to a peak at the
age of around 55-60 and then comes down quickly. All of these things have been
completely supported by the evidence. Now, next, you do not need bequests to
explain the existence of wealth, and that's another very important concept. Even
without bequests, you can explain a large portion of the wealth we have. Now that
does not mean there are no bequests. There are. In all my papers on the life-cycle
hypothesis, there is always a long footnote that explains how to include bequests.

Solow: How you would include it, yes.

Modigliani: In such a way that it remains true that saving does not depend
upon current income, but on life-cycle income. That ensures that the ratio of
bequeathed wealth to income tends to remain stable, no matter how much income
might rise. It is also important to recognize the macro implications of the life
cycle, which are totally absent in the permanent-income hypothesis, namely, that
the saving rate depends not on income, but on income growth. The permanent
income hypothesis has nothing really to say; in fact, it has led Friedman to advance
the wrong conclusion, namely that growdduces savingVhy? Because growth
results in expectations that future income will exceed current income. But with
finite lifetime, terminating with retirement and dissaving, growth generates saving.
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Consider again the simplified case of no bequests. Then each individual saves
zero over its life cycle. If there is no growth, the path of saving by age is the
same as the path of saving over life: it aggregates to zero. But if, say, population
is growing, then there are more young in their saving phase than old in the dis-
saving mode, and so, the aggregate saving ratio is positive and increasing with
growth. The same turns out with productivity growth, because the young enjoy
a higher life income than the retired. Quite generally, the life-cycle model im-
plies that aggregate wealth is proportional to aggregate income: hence the rate of
growth of wealth, which is saving, tends to be proportional to the rate of growth
of income. This in essence is the causal link between growth rate and saving ratio,
which is one of the most significant and innovative implications of the life-cycle
hypothesis.

Barnett: There has been much research and discussion about possible reforms
or changes to the Social Security System. What are your views on that subject?

Modigliani: The problems of the Social Security System are my current highest
interest and priority, because | think its importance is enormous; and I think there
is atragedy ahead, although in my view we can solve the problem in a way that s to
everyone’s advantage. In a word, we need to abandon the pay-as-you-go system,
which is a wasteful and inefficient system, and replace it with a fully funded
system. If we do, we should be able to reduce the Social Security contribution
from the 18% that it would have to be by the middle of the next century, to below
6% using my approach, and | have worked out the transition. It is possible to
go from here to there without any significant sacrifices. In fact, it can be done
with no sacrifice, except using the purported surplus to increase national saving
rather than consumption. And given the current low private saving rate and huge
(unsustainable) capital imports, increasing national saving must be considered as
a high priority.

Barnett: Are there any other areas to which you feel you made a relevant
contribution that we have left out?

Modigliani: Perhaps that dealing with the effects of inflation. At a time when,
under the influence of rational expectations, it was fashionable to claim that in-
flation had noreal effects worth mentioning, | have delighted in showing that,
in reality, it has extensive and massive real effects; and they are not very tran-
sitory. This work includes the paper with Stan Fisher on the effects of inflation,
and the paper with Rich Cohen showing that investors are incapable of responding
rationally to inflation, basically because of the (understandable) inability to distin-
guish between nominal and Fisherian real interest rates. For this reason, inflation
systematically depresses the value of equities.

I have also shown that inflation reduces saving for the same reason. Both propo-
sitions have been supported by many replications. In public finance, the calculation
of the debt service using the nominal instead of the real rate leads to grievous over-
statement of the deficit-to-income ratio during periods of high inflation, such as
the mid-seventies to early eighties in the presence of high debt-to-income ratios.
In corporate finance, it understates the profits of highly levered firms.
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Ficure 5. At the Kennedy Library in Boston in the spring of 1998 talking with the King of
Spain.

Barnett: Your public life has been very intense, at least starting at some pointin
your life. | presume that you do not agree with Walras, who believed that economists
should be technical experts only, and should not be active in the formation of policy.
Would you comment on the role of economists as “public servants”?

Modigliani: | believe that economists should recognize that economics has two
parts. One is economic theory. One is economic policy. The principles of economic
theory are universal, and we all should agree on them, as | think we largely do
as economists. On economic policy, we do not necessarily agree, and we should
not, because economic policy has to do with value judgments, not about what is
true, but about what we like. It has to do with the distribution of income, not just
total income. So long as they are careful not to mix the two, economists should be
ready to participate in policy, but they should be careful to distinguish what part
has to do with their value judgment and what part with knowledge of the working
of an economy.

Barnett: You have been repeatedly involved in advocating specific economic
policies. Were there instances in which, in your view, your advice had a tangible
impact on governments and people.

Modigliani: Yes, | can think of several cases. The first relates to Italy and is
a funny one. Through the sixties and seventies, Italian wage contracts had an
escalator clause with very high coverage. But in 1975, in the middle of the oll
crisis, the unions had the brilliant idea of demanding a new type of escalator
clause in which ax% increase in prices would entitle a worker to an increase in
wages not 0k% of hiswage but 0% of theaveragevage—the same number of
liras for everyone! And the high-wage employers went along with glee! | wrote a
couple of indignant articles trying to explain the folly and announcing doomsday.
To my surprise, it took quite a while before my Italian colleagues came to my
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support. In fact, one of those colleagues contributed a “brilliant” article suggesting
that the measure had economic justification, for, with the high rate of inflation

of the time, all real salaries would soon be roughly the same, at which time it
was justified to give everyone the same cost-of-living adjustment! It took several
years of economic turmoil before the uniform cost-of-living adjustment was finally

abolished and its promoters admitted their mistake. It took until 1993 before the
cost-of-living adjustment was abolished all together.

A second example is the recommendations in the 1996 book by two coauthors
and me,ll Miracolo Possibile[The Achievable Miracle], which helped Italy to
satisfy the requirementto enter the Euro. This, atthe time, was generally understood
to be impossible, because of the huge deficit, way above the permissible 3%. We
argued that the deficit was a fake, due to the use of inflation-swollen nominal
interest rates in the presence of an outlandish debt-to-income r%ﬁpt(di the
target was achievable through a drastic reduction of inflation and corresponding
decline in nominal rates. This could be achieved without significant real costs by
programming a minimal wage and price inflation through collaboration of labor,
employer, and government. It worked, even beyond the results of the simulations
reported in the book! And Italy entered the Euro from the beginning.

A third example is my campaign against European unemployment and the role
played by a mistaken monetary policy. “An Economists’ Manifesto on Unemploy-
ment in the European Union,” issued by me and a group of distinguished European
and American economists, was published a little over a year ago. Although it is
not proving as effective as we had hoped, it is making some progress.

Finally, | hope that our proposed Social Security reform will have a significant
impact. Here the stakes are truly enormous for most of the world, but the payoff
remains to be seen.
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