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Introduction
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Links

There are several versions of these slides:

Handouts. html / pdf

Slides. html / pdf

If you want to know more, there also exists a more advanced version of these slides
(Ph.D. Level), as well as some related research of mine - this is absolutely not exam material:

Handouts. html / pdf

Slides. html / pdf

Related Research. Dynamic inefficiency. Secular stagnation.
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Data on Government Debt
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Debt to GDP: % or years ?

Standard practice is to express debt to GDP ratios as %.

Mathematically speaking, this does not make much sense: Debt is a Stock (measured in
dollars), GDP is a Flow (measured as dollars per year, or dollars per quarter). Dividing a
stock by a flow gives you a notion of time (duration), not a %.

So when people say: U.S. public debt is over 100% of GDP, in fact they should be saying:
U.S. Debt is over 1 year of production.

Years should then be compared to years: for exemple, the maturity of the debt, etc.
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High Debt to GDP Ratios
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Low Debt to GDP Ratios
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Debt/GDP around the World
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Zooming in on Europe
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Eurozone
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Cycl. Adj. Primary Surplus (% of Pot. GDP)
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Cycl. Adj. Primary Deficit (% of Pot. GDP)
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Primary Deficits around the World
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Cyclically-Adjusted Primary Deficits

−8%

−7%

−6%

−5%

−4%

−3%

−2%

−1%

0%

1%

2%

3%

4%

5%

6%

7%

90 95 00 05 10 15 20

C
yc

lic
al

ly
 a

dj
. p

rim
ar

y 
ba

la
nc

e 
(%

 o
f p

ot
en

tia
l G

D
P

)

François Geerolf (UCLA) Public Debt November 18, 2020 15 / 94



Total Balance
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United States (Source: IMF)
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United Kingdom (Source: IMF)
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U.S., U.K.
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U.S., U.K., France
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U.S., U.K., France, Italy, Japan
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Japan (Source: IMF)
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Italy (Source: IMF)
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France (Source: IMF)
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Germany, France, UK (Source: GFD)
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World Government Debt
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Size of Public Debt
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Debt / GDP is not a great measure

GDP is an annual flow.

By contrast, government debt is a stock.

Debt/GDP is a bit misleadingly high because it compares a stock in the numerator, to a
flow in the denominator.

It’s much better practice to compute Interest payments / GDP, comparing a flow with a
flow.

Or to compute Debt / Wealth, comparing a stock with a stock.

In the following slides, we shall do just that.
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Interest payments / GDP
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Interest payments / GDP
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Section 3

Worries about Government Debt
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United States
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Germany: “Schwarze Null”
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Deutschland ist Geldsmeister (Haushalt 2015 ohne neue Schulden)
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CDU: Wir stehen zu unserem Fetisch
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War es wirklich klug ?
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War es wirklich klug ?

German: Frau Pharao, Herr Wesir, sehr beeindruckend, die Schwarze Null. Aber war es
wirklich klug, unseren GESAMTEN Etat dafür zu opfern ?

Miss Pharaon, Mr. Wisir, the “black zero.” But was it really wise to sacrifice our ENTIRE
budget for it ?
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Germans complaining about low interest rates
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U.S. National Debt Clock

Popularity of “national debt clocks” shows that at least some people are worried about
national debt.

More data: https://www.usdebtclock.org.

Iphone app (!). Link
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United States - National Debt Clock
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Germany Debt Clock
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German tax lobby’s debt clock
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German tax lobby’s debt clock
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Public debt and dictatorships
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Section 4

Public Debt and Wars
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Context

Historically, large increases in public debt have been used to finance wars.

United Kingdom in 1820: 260% of GDP.

1820-1910: Public debt = 260% of GDP to 30% of GDP.

As we shall see later, this is perhaps also the cause of excess savings at the end of the
XIXth century, start of the XXth century.

Alternative to taxation of wealth during wars: buying bonds is “voluntary.”
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United States (Source: Barro)
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Costs of U.S. wars from How much
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United Kingdom (Source: Barro)
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Buy Victory Bonds
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Government Debt to Finance the War
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Buying a bond is no sacrifice
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Section 5

r and g, Sustainability of Public Debt
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Assumptions

We denote everything in terms of goods (that is, in real terms), to avoid thinking about the
complicated issues surrounding inflation.

Gt : government spending at period t.

Tt : taxes in period t.

(Gt − Tt) the government (primary) deficit in period t, which is the excess of government
expenditures over taxes levied by the government.

When Gt − Tt > 0, there is a primary deficit in the budget, so that the government must
borrow.

When Tt − Gt < 0, there is a primary surplus in the budget.
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Law of motion

If the interest rate that the government pays is given by rt , then the law of motion of
government debt is given by:

Bt = (1 + rt)Bt−1 + Gt − Tt .

Total government deficit, which is equal to the change in government debt ∆Bt , is equal
to the sum of interest payments and the primary deficit Gt − Tt :

Deficitt = ∆Bt = Bt − Bt−1 = rtBt−1︸ ︷︷ ︸
Interest Payments

+ Gt − Tt︸ ︷︷ ︸
Primary Deficit
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Law of motion for debt to GDP ratio 1/2

From the above equation, the evolution of the debt to GDP ratio Bt/Yt :

Bt
Yt

= (1 + rt)Yt−1
Yt

Bt−1
Yt−1

+ Gt − Tt
Yt

.

Let us denote the debt to GDP ratio by bt :

bt ≡
Bt
Yt

.
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Law of motion for debt to GDP ratio 2/2

Therefore:
bt = (1 + rt)Yt−1

Yt
bt−1 + Gt − Tt

Yt
.

Assuming that GDP grows at rate g , we have that:

Yt
Yt−1

= 1 + g .

Therefore:

bt = 1 + rt
1 + g bt−1 + Gt − Tt

Yt
.
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Condition for Sustainability of Public Debt

Imagine that all future primary surpluses were equal to zero after t = t0, that is:

for all t ≥ t0, Gt = Tt ,

Assume that interest rates are constant after t ≥ t0:

rt = r .

François Geerolf (UCLA) Public Debt November 18, 2020 58 / 94



Debt to GDP Ratio

We then have:
for all t ≥ t0, bt = 1 + r

1 + g bt−1.

Debt to GDP ratio would be given by:

for all t ≥ t0, bt =
( 1 + r
1 + g

)t−t0
bt0
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3 possible cases

There are three possible cases, depending on how r (real interest rate) and g (real growth rate)
compare:

1 If r < g - a situation called dynamic inefficiency - the debt to GDP ratio goes to 0.
(Indeed, when a < 1, at → 0 when t → +∞.) Therefore, the debt to GDP ratio goes
to zero.

2 If r = g , the debt to GDP ratio stays constant. Then, the debt to GDP ratio stays
constant.

3 If r > g , a situation called dynamic efficiency, the debt to GDP ratio goes to infinity.
Indeed, when a > 1, at → +∞ when t → +∞. Then, the debt to GDP ratio goes to
infinity. Therefore, we have a snowballing of government debt.
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U.S.: Dynamically inefficient

Which of these three cases is relevant for the U.S. economy? = Is public debt sustainable
in the U.S.?

How do the real interest rate r and the growth rate of GDP g compare?

Up until now, I would argue that it’s fair to say that r < g .

Therefore, the snowballing effect of government debt actually is negative. So a
Ponzi Scheme is much easier to run in these conditions.
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U.S. 10Y, 20Y, 30Y Treasury Rate
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Since 2000
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Since 2010
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Treasury Inflation Protected Securities
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U.S. Longer Run
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10-Year Government Bond Yields in Europe
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10-Year Government Bond Yields in Asia
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r-g across Countries
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Section 6

2007-2009, 2010-2013 and public debt
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2007-2009, 2010-2013

Stimulus package was implemented in the U.S., however fiscal policy turned more
restrictive starting in 2010.

2011: Greek debt crisis. Europe implemented a series of austerity plans in 2011-2013.

Many economists were on the side of advocating in favor of more austerity:
I Alan Greenspan, Robert Barro, etc.
I But also Olivier Blanchard, etc.

Few people arguing on the other side: Paul Krugman (very forcefully).
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Alan Greenspan: U.S. and Greece
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ECB
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Mario Draghi’s July 2012 “Whatever it takes”

# [1] "Link to the video:"
# [1] "econ102/public-debt.html"
# [1] "or https://www.youtube.com/embed/hMBI50FXDps"
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IMF’s 10 commandments
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IMF’s 10 commandments

Ten Commandments for Fiscal Adjustment in Advanced Economies 
JUNE 24, 2010 

By Olivier Blanchard and Carlo Cottarelli 
(Version in 567رع    中文    Français    Русский   Español) 

Source : https://blogs.imf.org/2010/06/24/ten-commandments-for-fiscal-adjustment-in-

advanced-economies/ 

 

 

Advanced economies are facing the difficult challenge of implementing fiscal adjustment 
strategies without undermining a still fragile economic recovery.  
 

Fiscal adjustment is key to high private investment and long-term growth. It may also be key, at 

least in some countries, to avoiding disorderly financial market conditions, which would have a 

more immediate impact on growth, through effects on confidence and lending. But too much 

adjustment could also hamper growth, and this is not a trivial risk. How should fiscal strategies 

be designed to make them consistent with both short-term and long-term growth requirements? 

We offer ten commandments to make this possible. Put simply, what advanced countries need 

is clarity of intent, an appropriate calibration of fiscal targets, and adequate structural reforms. 

With a little help from monetary policy, and from their (emerging market) friends. 

 

Commandment I: You shall have a credible medium-term fiscal plan with a visible anchor (in 
terms of either an average pace of adjustment, or of a fiscal target to be achieved within four–
five years).  
There is no simple one-size-fits-all rule. Our current macroeconomic projections imply that an 

average improvement in the cyclically-adjusted primary balance of some 1 percentage point per 

year during the next four–five years would be consistent with gradually closing the output gap, 

given current expectations on private sector demand, and would stabilize the average debt ratio 

by the middle of this decade. Countries with higher deficits/debt should do more, others should 

do less. Such a pace of adjustment must be backed-up by fairly specific spending and revenue 

projections, and supported by structural reforms (see below).  

 

Commandment II: You shall not front-load your fiscal adjustment, unless financing needs 
require it.  
For a few countries, frontloading may be needed to maintain access to markets and finance the 

deficit at reasonable rates—but, in general, a steady pace of adjustment is more important than 

front-loading, which could undermine the recovery and be reversed. Nonetheless, a non-trivial 

first installment is needed: promises of future action will not be enough. 

Current fiscal consolidation plans in advanced G-20 countries imply on average a reduction in the 

cyclically adjusted deficit of some 1¼ percentage point of GDP in 2011, with significant dispersion 

around this according to country circumstances. This seems broadly adequate, and consistent 

with commandment I, at least based on current projections on the recovery of aggregate 

demand. This said, while front-loading fiscal tightening is, in general, inappropriate, front-loading 

the approval of policy measures (which would become effective at a later date) will enhance the 

credibility of the adjustment. 

François Geerolf (UCLA) Public Debt November 18, 2020 76 / 94



Section 7

Arguments for government debt
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Public debt and heresy

Disclaimer: on public debt, I am less worried than most economists. Many economists,
policymakers are worried about excessive public debt.

Full disclosure: I have a stake in this! I defended my ph.D. in July 2013, arguing that
government debt was actually useful to remedy excess saving, and that more public debt
was needed. This used to be controversial, particularly in 2010-2013 when many
policymarkers were pushing for austerity in Europe, following the Greek government debt
crisis.

Still, I am going to give you arguments in favor of public debt, because I believe that public
debt is not such a big problem.

In fact, I think that our economic difficulties would be even greater without it, and that
more public debt in fact a good thing. I think that Trump’s recent stimulus shows this once
again.
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Should the average level of public debt be zero?

Many economists think that public debt is an issue.

According to New-Keynesian economics, deficits should rise during bad times, but they
should fall during booms. Indeed, for New-Keynesians, public debt is useful only to reduce
the volatility of GDP.

According to Neoclassical economics, public debt is bad because it crowds out useful
capital accumulation.

I will now cite two authorities:
I Alesina, Favero, Giavazzi in their recently released book Austerity.
I Ricardo Reis, a famous macroeconomist at the London School of Economics.
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Petrodollar recycling - Graeber (2011)
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Quote from Austerity
From Austerity, by Alesina, Favero, Giavazzi:

CHAPT ER ONE

Introduction

AUSTERITY

The term “austerity” indicates a policy of sizeable reduction of govern-
ment de!cits and stabilization of government debt achieved by means

of spending cuts or tax increases, or both. This book examines the costs
of austerity in terms of lost output, what types of austerity policies can
achieve the stated goals at the lowest costs, and the electoral e"ects for
governments implementing these policies.

Why Austerity?
If governments followed adequate !scal policies most of the time, we
would almost never need austerity. Economic theory and good practice
suggest that a government should run de!cits during recessions—when
tax revenues are low and government spending is high as a result of
the working of !scal stabilizers such as unemployment subsidies—and
during periods of temporarily high spending needs, say because of a nat-
ural calamity or a war. These de!cits should be balanced by surpluses
during booms and when spending needs are low. In addition, forward-
looking governments might want to accumulate funds for “rainy days”
to be used when spending needs are temporarily and exceptionally high.
If governments followed these prescriptions, austerity would never be
needed.

Instead, periods of austerity are relatively common, for two rea-
sons. First, most governments do not follow the foregoing prescrip-
tions: de!cits o#en accumulate even when the economy is growing
and the de!cits produced during recessions are not compensated for
by surpluses during booms. As a result, many countries have accu-
mulated large public debts even in perfectly “normal” times. Italy,
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Widely Shared View
This view is widely shared, even among (mainstream) Keynesians. Reis (2018) - “Is Something
Really Wrong with Macroeconomics?”

Finally, on the demand side, macroeconomics can only have a future if  there are 
still academic jobs for the young macroeconomists. Figure 3 shows the share of job 
postings in ‘Job Openings for Economists’, the main board for job advertisements for 
freshly minted PhDs, that again list macroeconomics as identi"ed by its JEL code as the 
desired hire. The share is remarkably constant over the past 15 years. At least for now, 
the marketplace seems to continue to appreciate what macroeconomists do.

Surely, when looking back in the future, some current directions of  research will 
have turned out to have been unproductive or even misguided. Journals have many 
#aws, and editors and referees are naturally biased towards propagating old para-
digms, and to stick up for their turfs. But my reading of  the evidence is that macro-
economic research is not on the path to self-destruction implied by its critics. Looking 
at the current research frontier led to a different description from the one that one gets 
from the critics, and one that is at odds with the pessimistic tone of  their criticisms.

III. The performance of macroeconomic policy

Among all "elds of economics, macroeconomics seems to be one of the ones that 
attracts the most attention from the popular media. At the same time, macroecono-
mists are very far from running the world. In deciding the size of the budget de"cit, or 
whether a "scal stimulus or austerity package is adopted, macroeconomists will often 
be heard by the press or policy-makers, but almost never play a decisive role in any of 

Figure 2: Share of macro-finance papers published in the AER, JEEA, and NBER

Is something really wrong with macroeconomics? 141

Downloaded from https://academic.oup.com/oxrep/article-abstract/34/1-2/132/4781812
by guest
on 29 January 2018

the decisions that are made. Most macroeconomists support countercyclical !scal pol-
icy, where public de!cits rise in recessions, both in order to smooth tax rates over time 
and to provide some stimulus to aggregate demand. Looking at !scal policy across the 
OECD countries over the last 30 years, it is hard to see too much of this advice being 
taken. Rather, policy is best described as de!cits almost all the time, which does not 
match normative macroeconomics. Moreover, in popular decisions, like the vote in the 
United Kingdom to leave the European Union, macroeconomic considerations seemed 
to play a very small role in the choices of voters.3 Critics that blame the underper-
formance of the economy on economists vastly overstate the in#uence that economists 
actually have on economic policy.

One area where macroeconomists have perhaps more of an in#uence is in monetary 
policy. Central banks hire more PhD economists than any other policy institution, and 
in the United States, the current and past chair of the Federal Reserve are distinguished 
academic macroeconomists, as have been several members of the Federal Open Market 
Committee (FOMC) over the years. In any given week, there are at least one conference 
and dozens of seminars hosted at central banks all over the world where the latest aca-
demic research is discussed. The speeches of central bank governors refer to academic 
papers in macroeconomics more than those of any other policy-maker.

Looking at the major changes in the monetary policy landscape of the last few 
decades—central bank independence, in#ation targeting, !nancial stability—they all 

Figure 3: Share of macro listings in job market openings

3 Not even economists think they had much of an impact on the Brexit vote; see den Haan et al. (2016).

Ricardo Reis142

Downloaded from https://academic.oup.com/oxrep/article-abstract/34/1-2/132/4781812
by guest
on 29 January 2018
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Two “dovish” speaches: 2013 and 2019

In November 2013 Larry Summers, at the IMF Fourteenth Annual Research Conference
in Honor of Stanley Fischer, argued in favor of “secular stagnation,” or the idea of an
excess of savings over investment.

In his January 2019 address to the AEA, “Public Debt and Low Interest Rates,” Olivier
Blanchard (2019) argued that the costs of public debt were probably lower than previously
believed:

I Although he did not explicitely push for more government debt, this is how it was received.
I He did not say that there were excess savings but he did emphasize the importance of the fact

that r < g .

On my side, I agree more with Larry Summers’ secular stagnation view.
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Secular stagnation
With deficient aggregate demand, and too much savings, the only alternative is asset
pricing bubbles (see Summers (2015)).

More later on theoretical controversies.
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Summers’ Secular Stagnation Speech

# [1] "Link to the video:"
# [1] "econ102/handouts/public-debt.html"
# [1] "or https://www.youtube.com/embed/KYpVzBbQIX0"
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Important quote: is Keynesian economics about fluctuations?

In particular, at 6:24, he says:
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Or is it about increasing the average level of economic activity?
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I also agree with Larry Summers here

# [1] "Link to the video:"
# [1] "econ102/public-debt.html"
# [1] "or https://www.youtube.com/embed/4YwmUg454wI?start=4335"
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Reis (2018)

Reis (2018): “Most macroeconomists support countercyclical fiscal policy, where public
deficits rise in recessions, both in order to smooth tax rates over time and to provide some
stimulus to aggregate demand. Looking at fiscal policy across the OECD countries over the
last 30 years, it is hard to see too much of this advice being taken. Rather, policy is best
described as deficits almost all the time, which does not match normative
macroeconomics.”

I think in contrast that because of the paradox of thrift, GDP would be even lower with all
that government debt.

In my view, policymakers have been right to disregard the advice from (mainstream)
“normative macroeconomics.”
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Should you worry about Public Debt?
I don’t: interest payments are lower than 2% of GDP in the U.S.
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Public debt is a Ponzi scheme

How to deal with them

SEPTEMBER 2ND–8TH 2017

State-sponsored quackery in China

Guatemala’s unfunny president

America’s biggest private firm opens up 

When Ponzi schemes make sense

The Economist September 2nd 2017 59

1

IN THE spring of 1899 William Miller per-
suaded three members of his Brooklyn

prayer group to invest their money with
him, promising them unearthly returns.
He would pay a dividend of10% per week,
plus a commission for each new investor
they could recruit. Soon, William “520%”
Miller was drawing throngs of depositors
to hisdoor. So “greatwas the crush”, byone
account, his staircase eventually gave way.
Miller attributed his success to “inside in-
formation”. But his real method was made
famous 20 years later by the man who per-
fected it, Charles Ponzi. 

Ponzi schemes like Miller’s pay a return
to early investors with money raised from
later ones. When they run short of new
contributions, they collapse. A scheme as
generous as Miller’s cannot last long. But
what if the promises were less extravagant
and the repayment intervals less tight?
What if, for example, a scheme asked in-
vestors formoney in theiryoungeryears in
return for a payout in their dotage? Over
that time scale, a Ponzi scheme need not
limit its recruitment efforts to the people
alive when it begins. It can repay today’s
contributors with money from future par-
ticipants not yet born. And since the next

generation is never likely to be the last, the
chain could, in principle, continue indefi-
nitely. Barring a catastrophe, new marks
will be born every day. 

This intergenerational logic lies behind
the “pay-as-you-go” (PAYG) pensions com-
mon in many countries. People contribute
to the scheme during their working lives,
and receive a payout in retirement. Many
people fondly imagine that their contribu-
tions are saved or invested on their behalf,
until they reach pensionable age. But that
isnot the case. The contributionsof today’s
workers pay the pensions of today’s retir-
ees. The money is transferred between
generations, not across time. 

America’s Social Security, for example,
is largely pay-as-you-go. For this reason, its
critics often compare it to a Ponzi scheme
in order to discredit it. But the comparison
can also work the other way. IfSocial Secu-
rity—a venerable entitlement that has
spared millions from penury—bears some
resemblance to a Ponzi scheme, then per-
hapsPonzi principlesare notalwaysas dia-
bolical as the name suggests. 

In some cases, those principles might
indeed redound to everyone’s benefit.
One such scenario was sketched by Paul
Samuelson of the Massachusetts Institute
of Technology in 1958. His thought experi-
ment is easiest to understand when recast
as an island parable (along lines suggested
by Laurence Kotlikoff of Boston Universi-
ty). The island in this parable is home to
unusually tall cacao trees, hungry people,
and little else. Only the young can climb
the trees and pick the fruit, which must be
eaten quicklybefore it spoils in the hot sun.
And only two generations (young and old)
are alive at the same time. 

On such an island, the elderly have no
way to provide for themselves. They are
physically incapable of picking fruit. They
cannot buy fruit from the young, because
they have nothing to offer in exchange. Nor
can they live off any cacao pods saved
from their youth, because their stockpile
will have rotted by the time they are old.
There are no durable, imperishable assets
that might serve as a vehicle for their thrift. 

The solution, ofcourse, is an intergener-
ational Ponzi scheme. The young give fruit
to the old on the understanding that the
next generation will do the same for them
when they grow frail. In effect, the young
lend to theirparents and collect repayment
from their children. In so doing, they serve
as a link between two generations that
never otherwise coexist. 

Great minds overlap
The scheme works, Samuelson pointed
out, only because “new generations are al-
ways coming along”. If reproduction were
ever to cease, the last generation would get
nothing out of the scheme. Knowing this,
they would not put anything in. But their
failure to contribute would also deprive
the penultimate generation of a payout,
leaving them no reason to take part either.
Any anticipated future break in the chain
causes the whole thing to uncouple. If the
scheme must ever end, it cannot even start. 

Samuelson’s paper was seminal but
not wholly original. A similar model was
described in 1947 by Maurice Allais, then
working in a bureau of mining statistics in
Paris, but his contribution had the “misfor-
tune to be written in French”, as one schol-
ar has noted. The neverendingness of
these models plays havoc with a lot of eco-
nomic common sense. Economists know
in their bones that budget constraints 

Overlapping generations

Kicking the can down an endless road

The final brief in ourseries on big economic ideas looks at the costs (and benefits)
ofpassing on the bill to the next generation

Economics brief Six big ideas

In this series

1 Coase and the firm

2 Becker and human capital

3 Say’s law

4 Pigouvian taxes

5 The natural rate of unemployment

6 Overlapping generations
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Ponzi scheme

With a Ponzi scheme, you promise high returns to investors. You pay these returns using
the contributions of new contributors to your fund.

Of course, at some point, it must run out. Indeed, you run out of investors to convince,
and the game stops.

Or does it? Imagine that you can tap previous investors, and their saving grows at a rate
higher than the promised return.

Then you can maintain the Ponzi scheme.
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One interpretation of public debt

One interpretation of public debt is that it corresponds to “voluntary expropriation of the
rich.”

The rich maybe save largely because “they do not know what to do with their money.”

From the New York Times, Why Don’t Rich People Just Stop Working?
I “Literally, in a matter of weeks, certainly a couple of months, the phone calls have had a

different tone to them,” Mr. Rickards said. “What I’m hearing is, ‘I’ve got the money. How do
I hang on to it?’ ‘Are gold futures going to hold up or should I have bullion?’ ‘If I have bullion,
should I put it in a bag in a private vault?’ ”

I “It’s a level of concern that I’ve never heard from the superrich,” he said. “The tone of voice
is, ‘I need an answer now!’ ”
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Wealth Taxation and Public Debt

Option 1: Consider a wealthy family who accumulates wealth, passes it on to their children,
and never consumes it. (because their children are successful too, they never need to
consume the corresponding wealth) That wealthy family accumulates wealth in the form of
government debt, which is then passed on from generation to generation.

Option 2: Assume now that this wealth is instead taxed at a high rate (for example, under
Elisabeth Warren’s wealth tax plan), and that the proceeds are used to repay the public
debt.

The two options are perfectly equivalent, in terms of macroeconomic aggregates, as well as
individual consumption. The only difference is that the rich are probably more unhappy
with option 2: they prefer voluntary expropriation (which they choose by never consuming)
than expropriation imposed by the state.
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