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FISCAL ANALYSIS IS DARNED HARD"

Eric M. Leepef

1 INTRODUCTION

After decades of neglect, the global financial crisis anassion of 2008 have brought fiscal
policy analysis to the forefront of researchers’ and patiekers’ minds. The reasons are several-
fold. First, the crisis rapidly drove monetary policy irgst rates down close to their lower bound,
which led central banks to undertake large-scale assehases as a means to further stimulate
economies. Some aspects of those purchases bore strikgmbé&ances to fiscal actions. Second,
many countries engaged initially in large fiscal expanstbaswithin only a few years transformed
into equally large fiscal consolidations. Third, beginning2010 and extending to present day,
several European countries developed severe sovereigrirdables whose consequences were
felt throughout Europe.

These dramatic fiscal developments led researchers amyipalkers alike to realize how little
we know about the macroeconomic effects of fiscal actionsalization that is producing large
and growing literatures on nearly every aspect of fiscalggolEuro Area countries, buffeted by
fiscal expansions that quickly became fiscal austerity, lsoupith sovereign debt crises, have
been at the vanguard of reforming fiscal institutions in tbpehof delivering better analysis and
policy decisions.

Each country in the European Union must now create a fiscalawith a mandate to serve as
an independent assessor of fiscal developments. Coursnlsmist have a public voice with which
to speak out on public finances. While fiscal councils can,leawe, elevated public discourse on
fiscal policy, they are a complement to, but not a substirtdifesh analytical and empirical work
designed to provide inputs to policymaking.

*December 15, 2015. Prepared for “Rethinking Fiscal Poliftgrithe Crisis,” conference sponsored by the Slo-
vakian Council for Budget Responsibility, Bratislava, &espber 2015.
fIndiana University and NBER; eleeper@indiana.edu.



1.1 SEVEN REASONS This essay argues that fiscal analysis is intrinsically-ratdrned hard—
for a variety of reasons. Many of these reasons either do not apply to or are glossedbyve
monetary policy analyses to make fiscal analysiglerthan conventional monetary analysi$o
be concrete, | offer seven reasons:

1. Fiscal policy generates confounding dynamics so thaalfsctions affect the economy at
both business-cycle and much lower frequencies. Most &lebinks maintain—in both
their communications and their formal models—that theliisicurve is vertical in the long
run, so that a type of long-run neutrality obtains. In new iKe&sian models, for example, the
natural rates of output and employment are independent nétaoy policy shocks and mon-
etary policy’s choice of rule. This permits monetary anel\te focus on “short” horizons
on the order of a few years. Changes in tax rates and govetnniiestructure investments
can have permanent impacts. Even fiscal-financing decisiorhave very long-lasting ef-
fects [for example, Leeper et al. (2010), Uhlig (2010), oeper et al. (2015)]. When fiscal
actions operate at all frequencies, it can be difficult texiangle their effects in time series
data.

2. Heterogeneity plays a central role in transmitting fistednges. Heterogeneity comes in
several guises. Economies are populated by many kinds otsagédo react differently to
fiscal policy changes. Policy instruments themselves aerdgeneous, with many types of
government expenditures and taxes. Each instrument ig tikérigger different macroeco-
nomic dynamics, raising the question of what thought expenit underlies statements about
the effects of “increasing taxes” or “cutting spending.”

3. It is well understood that fiscal impacts depend on thegilieg monetary-fiscal policy
regime and on expectations about future regimes. This aripae fiscal analyses must inte-
grate monetary policy and think through the consequencesliEfs about alternative future
policy regimes’ It also argues that fiscal analysis that abstracts from naoypgilicy be-
havior can yield misleading interpretations and predittio

4. Fiscal variables are strongly endogenous. Endogeneggsafrom “automatic stabilizers”
built into tax codes and spending programs, but also fromroggonomic stabilization

1To limit the scope of the essay, | focus primarily on thacroeconomianplications of aggregate fiscal choices.

2To be clear, “harder” in my context means that some of the iyinpy assumptions that render monetary policy
analyses tractable cannot plausibly be maintained whelyisty fiscal policy. Faust (2005) formalizes the concept of
“hard” and applies it to monetary policy.

3In the euro zone, one might argue that European Central Baaisidns are exogenous with respect to a given
country’s fiscal choices, which permits some degree of sfioglion. But reflecting on the ECB’s role in the sovereign
debt crisis, this argument carries some important caveats.



efforts—which create countercyclicality—and politicabmomy considerations—which cre-
ate procyclicality. With endogenity comes identificatiawiplems that have not been satis-
factorily resolved in the empirical literature.

Fiscal actions carry with them inside lags, between wheevapolicy is initially proposed
and when it is passed, and outside lags, between when tistalign is signed into law and
when it is implemented.That institutional structure informs the nature of fiscdbimation
flows. When agents react to fiscal news before the news apipefessal variables, conven-
tional econometric methods will deliver misleading infezes. The key lies in nailing down
agents’ information sets [see Leeper et al. (2013)]. Faivgaridance of monetary policy
can create similar issues, but the problems are less sesea@ide in this respect monetary
signals are noisier than fiscal signals.

Supranational policy institutions influence fiscal dexis in many countries. Because those
institutions often have significant leverage, their infloeis out-sized and frequently deci-
sive. As we witnessed in the wake of the 2008 recession, teenlational Monetary Fund’s
fiscal advice fluctuated from year to year. It is less commaritfese institutions to apply
pressure on central banks.

Fiscal choices are inherently political because they lrect distributional consequences
and are taken by elected legislative bodies. Analyses thstact from political economy
considerations, perhaps by solving the conventional Ramsablem for optimal policy,
are likely to have difficulty matching observed behavior. eyhalso tend to offer policy
advice that is politically difficult to follow. Monetary paly has been more insulated from
political pressures with the institution of independenttcal banks endowed with specific—
and generally narrow—objectives.

These factors conspire to make fiscal analysis darned hard.aAalyses that do not confront
that hardness are often of little help in reaching soundlfdeeisions.

| draw on the experiences of many countries to illustratediffeculties of fiscal analysis. The
experiences include actual analyses, actual fiscal outsoamel actual fiscal policy advice. Il
then sketch a broad analytical framework within which todgtfiscal issues and cite examples
within that framework that have borne fruit.

By pointing out the shortcomings of existing fiscal analysbs essay aims to provoke re-
searchers to improve upon these methods to create mord fraefieworks for fiscal policy anal-

ysis.

4 modify the language in Friedman (1948).
SRondina and Walker’s (2014) heterogeneous beliefs, whpleghto agents’ expectations of fiscal actions, intro-
duce an additional source of confounding dynamics.



2 SEVEN ILLUSTRATIONS

This section is intentionally provocative. It uses examaptan from the economic headlines that
suggest a need to develop approaches to fiscal analysisthptavide more informative inputs to
policymakers—inputs that shed light on the tradeoffs tleaision makers face.

2.1 LONG-TERM GOVERNMENT DEBT PROJECTIONS Fiscal sustainability studies tend to be
more akin to accounting exercises than to economic analjtsemot a caricature to describe the
exercises as following these steps: (1) establish the mustate of government indebtedness; (2)
arrive at a view about what current tax and spending poliei@spast policies—imply about how
fiscal deficits depend on the state of the economy; (3) posiisgar economic variables on which
deficits depend—output growth, unemployment, interesstainflation, and so forth; (4) use a
fiscal accounting identity to recursively derive the pathgovernment debt given the information
contained in steps (1) to (3).

Because this procedure takes the path of the economy asreyaidependently of any fiscal
developments, it is commonplace for projections to showxghoeling path for debt-GDP, while
the rest of the economy evolves benignly. Figlie a typical example. The top panel plots actual
U.S. debt as a percent of GDP along with the Congressionay&u@ffice’s long-term projections
in its 2010 and 2015 projections. In 2010 (dashed line) th© €& projections out to 2083, with
the ratio reaching over 900 percent at the end of the projegieriod; by 2015 (dashed-dotted
line) the CBO truncated its projection in 2054, noting theydnd that year the ratio exceeds 250
percent.

Figurel's bottom panel graphs the paths that the 2010 projectiamaes for the unemploy-
ment rate, real interest rate, GDP growth rate, and inflatt&. After recovering from the 2008
recession, these series settle in at 4.8 percent, 3.0 pe2c2ipercent, and 2.0 percent. But CBO’s
narrative belies the benign assumed paths for the macrostorvariables. A small sampling
from Congressional Budget Office (2015, p. 4): “At some poimiestors would begin to doubt
the government’s willingness or ability to meet its debtighiions, requiring it to pay much higher
interest costs to continue borrowing money”; “The large anie of federal borrowing would drain
money away from private investment. ... The result would bmaller stock of capital, and there-
fore lower output and income. ..”; “The large amount of debtid restrict policymakers’ ability
to use tax and spending policies to respond to unexpectdiéicpas, such as economic downturns
or financial crises.”

Because none of these outcomes are depicted in the CBORedgoojections, policymakers
are left to conjecture about the economic mechanisms thasrlie the dire macroeconomic out-
comes and speculate about the tradeoffs that those megtsaaisate. In a phrase, policymakers
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Figure 1: Congressional Budget Office projections in 20102015 of debt-GDP ratio (top panel)
in percent and underlying assumptions (bottom panel) abeuytaths of unemployment rate (solid
line), real interest rate (dashed line), real GDP growtlk fdashed-dotted line), and consumer
price inflation rate (short dashed-dotted line) in annuatget. Source: Congressional Budget
Office (2010, 2015).

needeconomic analysjsather than accounting exercises.

Conventional long-term fiscal projections violate Ste{ti889, p. 1) law: “If something cannot
go on forever, it will stop.” Simply acknowledging that lawipts us in the right direction. It forces
us to ask what might happen once the unsustainable politips ©f course, no onknowswhat
future policies will be adopted, but wdo knowthat current policies will not persist. We can
also deduce, within the context of a formal economic modhe,dlass of future policies that are
sustainable. With additional work, we might be able to Whithe sustainable policies down to a set
of policies that, if economic agents today believed theydde implemented, are consistent with
the equilibrium we now observe. Policymakers could theesshow alternative future resolutions
to the long-run fiscal stress that figuteeflects would feed back to the present to pose decision
makers with tradeoffs.

Some readers may object that the research program | propgsias modelers to ponder the
imponderables about alternative future policies. Thisus.t But any dynamic economic analysis

6_ong-term fiscal projections like those in figuteare not unusual. The Bank for International Settlements, fo
example, conducted a similar analysis for a range of advhacenomies, reporting very similar figures [Cecchetti
et al. (2010)].

"Examples of research that takes a step in this directionvigla al. (2010, 2011) and Richter (2015).



requires analogous assumptions about the future. The Cp©@jsctions take a stand both on
future policies—they will be whatever current policies-at@nd on future transmission of fiscal
choices to private behavior—there is none. There is no waydod making bold assumptions in
long-run analyses. It makes sense to examine a broad ramigusible alternative policies.

2.2 LATVIA’S FIscAL CONSOLIDATION In the recent financial crisis, Latvia became the sym-
bol either of “successful crisis resolution&lund (2015)] or of a “Depression-level slump” [Krug-
man (2013)]. That observers can come to such diametric gsiocls underscores a difficulty of
fiscal analysis.

During the financial crisis, Estonia and Lithuania opteddwternal devaluation, while Latvia
chose to maintain a fixed lat-euro exchange rate and, instgted for internal devaluation trig-
gered by severe cuts in government spending. Between 2@D80di0, Latvian government con-
sumption fell by 20 percent in real terms and by almost a tinimominal terms [Di Comite et al.
(2012)]. As Prime Minister Dombrovskis later commented todBnberg: “It's important to do
the [fiscal] adjustment, if you see that adjustment is negiedb it quickly, to frontload it and do
the bulk already during the crisis” [McLaughlin (2012)]. iSlargument is buttressed by political
economy reasoning: “Hardship is best concentrated to agbood, when people are ready to sac-
rifice” [(,&slund and Dombrovskis, 2011, p. 3)]. But another ratiomdilen invoked is credibility:
because itis difficult for fiscal policy to pre-commit, crbldi policy requires rapid implementation,
rather than gradual phase-in.

Latvian government consumption expenditures grew redtikapidly during the boom years
before the crisis [figur@]. Despite that growth, government debt had fallen to 10gretrof GDP
by 2008 (top panel), well within the Maastricht treaty lirfot admission to the Euro AréaBut,
as it did in most countries, the recession brought with iidigpgrowing debt, particularly as a
share of declining GDP. Without getting into the timelinesgénts, prodded by IMF demands for
deficit reduction, in December 2008 the Latvian governmexeutook substantial fiscal reforms:
real public spending was cut by 25 percent; public wages wetaced by 25 percent in nomi-
nal terms; local governments were compelled to implemenilai wage cuts; value-added taxes
were increased from 18 to 21 percent. Left untouched wersipes, though they were frozen
in nominal terms at 2009 levels, and the flat income tax anddosporate profit tax rates were
maintained.

The outcomes for the real economy are striking. Figdireports the levels of real GDP for
the three Baltic countries, along with a 19-country Euroaaggregate and the United States for
comparison. The economic downturn was evidently far moverseand prolonged in Latvia than

8The Euro Area Council approved Latvia’s admission on 9 JO3®
9Excellent accounts of the timeline of events and other Betaipear inAslund and Dombrovskis (2011), Di
Comite et al. (2012), and Blanchard et al. (2013).
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Figure 2: Latvian central government consolidated grobs aea percent of GDP (top panel); per-
centage change in final consumption expenditures of gegevarnment (bottom panel). Source:
Central Statistical Bureau of Latvia.

in the other areas. As of the second quarter of 2015, Latei@n@DP remained five percent below
its 2007 level, while in the Euro Area and Estonia the leval tewovered; Lithuania is almost six
percent higher and the United States is nearly 10 percenead@d7 levels.

My purpose is not to assess whether Latvia adopted “goodbad™ policies. There is plenty
of debate about that already. Instead, | want to highliglotiey aspects of the arguments in favor
of severe fiscal consolidation. First is the claim that floading is essential. Conventional optimal
policy would call for smooth and gradual adjustment of gomeent expenditures, just as it calls for
gradual adjustment of tax rates. Of course, optimal polreggriptions usually do not incorporate
the typically short-lived nature of governments, partly in parliamentary systems. It would be
instructive to learn what kinds of political dynamics imghat frontloading fiscal adjustment is
optimal.

Second is the closely related and oft-touted assertiorfiftatl authorities cannot pre-commit,
so reform-minded governments have little choice but to thfastic actions over short horizons. |
think this assertion overstates the pre-commitment prop¥ehich can lead policymakers to treat
frontloading as dait accompli Many features of conventional fiscal policy entail subStdipre-
commitment: the structure of the tax code is typically givenil it is changed, social safety-net
programs may be indexed to inflation, pension systems—epdaitiy defined benefit programs—
commit to payouts, and multi-year infrastructure spendlirgjects commit to expenditure flows,
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Figure 3: Real GDP index, 2007=100, chain-linked refereyes 2010. Source: Eurostat and
U.S. Bureau of Economic Analysis.

to mention just a few. Each of thessquires an explicit legislative actioto undo, so the default
is to maintain the previous commitment. These are all elésnehthe social contract between
the “government”—uwrit large—and the “people,” a contrdwtttranscends the particular group of
individuals currently in power.

Monetary policy also faces a pre-commitment problem, aslatydiand Prescott (1977) and
Barro and Gordon (1983) have neatly shown. Central bankkl coimic fiscal authorities and
respond to this problem by, for example, raising or lowetimg policy interest rate by 500 basis
points at a time, on the grounds that future monetary polmymittees might opt not to fol-
low through. Of course, central banks don't do this becauastid swings in interest rates are
rarely optimal. Instead, we have created institutionaldittons—central bank independence—
and constraints—clearly articulated objectives and actahility—designed to deliver consistent
monetary policies.

Fiscal rules to which policymakers are held accountablédogoia long way toward alleviating
time-inconsistency problems. And fiscal policy councilsdarisen to hold policymakers’ feet
to the fire when they seem inclined to go astray. But we cowdd ahagine more fundamental
institutional reforms that might be more effective.

2.3 LOW INFLATION IN SWEDEN AND SWITZERLAND There is a tendency, among both aca-
demics and policymakers, to treat monetary policy in isotatrom fiscal policy. This tendency



led a number of countries to adopt inflation targets for maryepolicy without imposing com-
patible restrictions on fiscal behavior. Few inflation tairgg countries have asked, ever post
whether their fiscal policy behavior is consistent with tlaopted inflation target.

In recent years two prominent inflation targeters—SwedehSwitzerland—have had a hard
time getting their inflation rateap to their targets. Sweden aims to keep inflation around two
percent, while Switzerland shoots for two percent or leggurie 4 reports that since the financial
crisis, both countries have experienced persistentiwbédoget rates of consumer price inflation
(top panel)t® By the end of 2015, the two central banks had aggressivesuearmonetary stimu-
lus through interest-rate policy: Sveriges Riksbank satpo rate at-0.35 percent and the Swiss
National Bank set a range for its three-month libor rate avben—1.25 and—0.25 percent.

But these countries stand out in another way as well: in tHeewéthe global recession, when
most countries saw government debt as a share of the econsengharply, Swedish and Swiss
fiscal policies engineered either flat or declining debt-GBtids. This pattern of debt is still more
surprising because in 2009 real GDP fell by 5.3 percent ind&wend 2.3 percent in Switzerland
[OECD data].

Governments in the two countries will argue that they wemgdy following their fiscal rules—

a surplus target in terms of net lending in Sweden and a deatkbin Switzerland! Viewed
through that narrow prism, presumably fiscal policies haaenbsuccessful. But that prism does
not refract the light that emanates from the central banKlgtion target. Questions that aren’t
being asked by policymakers in the two countries includen tba two central banks even achieve
their inflation targets in the face of these fiscal rules? ésdlany causal connection between the
low levels of government debt and the chronically low inBatrates?

2.4 APAN’S CONFUSED PRIORITIES Japan has become the poster child for inconsistency in
macroeconomic policies, inconsistencies that have bedrmda®mented [Hausman and Wieland
(2014), Ito (2006), Ito and Mishkin (2006), and Krugman (&pfbr example]. Japan’s economic
performance reflects this: since 1993, inflation has aver@g2l percent, economic growth has
averaged 0.84 percent, and government debt has risen fraanZB® percent of GDP. Abenomics
was heralded as the end of stop-and-go policies and theriegiaf policies designed to re-inflate
the economy through monetary expansion, fiscal stimulussamctural reform.

To partially address concerns about fiscal sustainahiiiyan raised the consumption tax from
3 to 5 percent in 1997. This did little to retard growth in gowveent debt. Despite decades of

10The figure reports annual CPI inflation rates for all itemg, awe inflation, because both countries couch their
inflation targets in terms of broad inflation. Swedish inflatis particularly sensitive to interest-rate movemends th
transmit directly into this measure of inflation and both mmies’ rates vary with energy prices.

n principle, rules of this sort ensure fiscal sustainapitind free fiscal policy to pursue other objectives, at
least in the short term. In practice, the rules effectivaketfiscal policy off the table as a factor in macroeconomic
stabilization.
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Figure 4: Swedish and Swiss consumer price inflation (togPamnnual rates; Swedish and Swiss
central government debt as percent of GDP. Sweden has aghperffation target and Switzerland
aims for 2 percent or below. Source: Statistics Sweden, Bivédational Debt Office, and Swiss
National Bank.

economic malaise in Japan, the IMF applied substantiabpreson the country to move forward

with planned tax hikes. April 2014 saw the consumption tag td 8 percent. Figurerecords the

consequences. Consumption, which had been growing at 8ngeptummeted te-3 percent now

stopped falling only late in 2015 (top panel). GDP followesimilar pattern. Meanwhile, after a

year or two of positive inflation in consumer prices, pricaséastopped rising (bottom panel).
An IMF country report from July 2014 continued to beat thedisusterity drum:

The consumption tax rate increase in April to 8 percent wagj@mnachievement, but
is only a first step toward fiscal sustainability.... The setoonsumption tax rate
increase in 2015 to 10 percent with a uniform rate should ldircoed. Raising the
tax rate further at a moderate pace would help establisH fistiay credibility. ... A
post-2015 fiscal consolidation plan is urgently neededDptions. . . include gradually
increasing the consumption tax to at least 15 percent.nterfhational Monetary Fund
(2014b, pp. 14-15)]

In the event, Japan postponed the scheduled 2015 tax hik@Qmht.
Apparently, the policy objectives of Japan and of the IMFfon While the Abe government
seeks to fight deflation and escape secular decline, the Ibtffisern centers on debt reduction.

10
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Figure 5: Real GDP, expenditure approach, (top panel, $§akj; Private final consumption ex-
penditures, (top panel, dashed line); Consumer pricesteatls (bottom panel, solid line); con-
sumer prices, all items non-food, non-energy (bottom pateethed line). All data are growth
rates compared to same quarter of previous year, seasadallsted. Source: OECD.Stat.

Conflict as fundamental as this screams out for careful study

Obsession with the level of Japanese government debt idipgizZThere are no clear signs
that the high levels have caused any economic problems. Muertant, Japanese debt is de-
nominated in yen and Japan—unlike countries in the Eurczarmatrols its own monetary policy.
Japan is in the enviable position to address both its deflatial its high level of government debt:
the government needs to convince its people that there apdang to raise taxes or cut spend-
ing to support the value debt. If Japanese bond holders, ofieghom are Japanese institutions
and people, are persuaded that future primary surplusesatitise, Japanese bonds will become
less attractive. As bond holders substitute out of bondsranduying goods, aggregate demand
will rise, bringing with it current and future price levelgligher price levels, together with the
associated lower bond prices, reduce the real market valgtstanding debt?

To shift expectations in this way, the Japanese governmast be consistent in both its com-
munication and its actions. Consistency would constitusellastantial change from past policy
behavior.

12This is merely an application of the fiscal theory of the pieel [see Leeper (1991), Sims (1994), Cochrane
(2001), and Woodford (2001)]. See sect@B for further discussion.

11



2.5 SPANISH SOVEREIGN RISK  The increase in sovereign risk premia on Spanish government
debt that began in 2010 took many observers by surprise c&raéer the realizations of the true
state of public finances, seemed understandable—it wadycladrouble. But Spanish govern-
ment debt had been on a downward trajectory for more thanadéeceaching a mere 35.5 percent
of GDP in 2007 before the financial crisis [Eurostat]. As ingihcountries, it rose with the crisis,
to hit 60 percent in 2010, still a level that seems manageable

One story behind the run-up of risk premia in Spain is “coittag a term with many possible
meanings. One policymaker defines it as

... financial contagion refers to a situation whereby insitghn a specific market or
institution is transmitted to one or several other markeisstitutions. There are two
ideas underlying this definition. First, the wider spregdmhinstability would usually
not happen without the initial shock. Second, the trandomssf the initial instability
goes beyond what could be expected from the normal reldtipadetween markets
or intermediaries, for example in terms of its speed, stifeng scope. [Constancio
(2010, p. 110)]

Constancio (2010) goes on to say that contagion entailxi@nrality that cannot be well-priced
by financial markets.

Beirne and Fratzscher (2013, p. 2) define “contagion” astiechangen the way countries’
own fundamentals or other factors are priced during a gosigod.” These fundamentals may be
observable—risk premia in neighboring countries—or ueolable—herding behavior by market
participants.

The first definition would seem to call for policy authoritigesintervene, if possible, to force
the responsible parties to internalize the externalityt tBa authors of the second definition are
more circumspect about the normative implications of thetron of “contagion.”

Section3.2 on thefiscal limit discusses a type of fundamental that is largely unexamimed i
the sovereign risk literature, so | shan't explore that emhdén detail here. Instead I'll present a
broader set of data than is typically studied that, togetlittrthe fiscal limit, may point to a reason
for the increase in Spanish risk premia.

The top panel of figuré records Spanish and Euro Area inflation rates (left scalé)Spain’s
unemployment rate (right scale) from 1998 through the neiddI2015. For reference, the mid-
dle and bottom panels of the figure show Spanish governmdntadea percent of GDP and the
yield spread between 10-year Spanish and German govertmoeds. From 1998 through 2008,
Spanish inflation consistently exceeded Euro Area inflatioth the difference averaging one per-
centage point over the period. It is reasonable to positithtte face of this chronic difference,
investors might grow concerned about Spain’s competiggsrgoing forward. Reduced com-
petitiveness would bring with it weak economic growth, lowevenues and higher government

12
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Figure 6: Spanish (top panel, solid line) and Euro Area (tapgh dashed line) Harmonized In-
dex of Consumer Prices, growth rate over same month of prewear, not seasonally adjusted,;
Spanish harmonized unemployment rate (top panel, dasbigelddine), total, ILO definition, not
seasonally adjusted; Spanish central government debtresmeof GDP (middle panel), Maas-
tricht definition; yield spread is the difference betweerai$ph and German long-term interest
rates for convergence purposes (bottom panel), 10-yedt. yteource: Eurostat and European
Central Bank.

expenditures. So fears about Spain’s competitive poswtionld translate into an expectation of
lower Spanish primary surpluses. All else constant, a sloifin in the expected present value of
surpluses would reduce Spain’s capacity to support govenhaebt.

Then the crisis hit. Spanish unemployment rose dramatiealtl with it came a higher debt-
GDP ratio. At the same time that the country’s ability to soipplebt fell, the level of debt rose. In
any model of sovereign default, this would raise the prdiiglmf default and raise Spanish bond
yields.

As it happened, the global recession also brought Spaniigtiiam in line with the Eurozone.
Coupled with a decline in Spanish unemployment beginnirpit3, the improvement in compet-
itiveness and growth prospects reduced the yield spreadGmmnan bunds.

This is by no means a rigorous analysis. But it highlightsriattions among nominal devel-
opments, real economic activity, and fiscal outcomes thaioddeature in conventional sovereign
risk analyses.
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2.6 WAFFLING PoLicy ADVICE An unusually large degree of uncertainty accompanied the
financial crisis, uncertainty about both the sources andrtheroeconomic consequences of the
crisis. That uncertainty flowed into policy actions and ppkdvice. Nothing illustrates the degree
of policy uncertainty that prevailed between 2009 and 20b8eralearly than the see-sawing fiscal
advice that the IMF proffered to countries.

A chronology of IMF fiscal advice tells the story:

October 2008: Called for “timely” and “targeted” fiscal stimulus, alwaystiva reminder to “safe-
guard the medium-term consolidation objectives.” [Intgional Monetary Fund (2008, p.
XVii)]

July 2009: “Fiscal policy should continue to support economic acyivihtil economic recovery
has taken hold (and, indeed, additional discretionaryidtisimay be needed in 2010). How-
ever, the positive growth impact of fiscal expansion wouleéblkanced by the identification
of clear strategies to ensure that fiscal solvency is predayver the medium term.” [Horton
et al. (2009, p. 3)]

November 2010: The IMF’s Fiscal Monitor bore the self-explanatory title “Fiscal Exit: From
Strategy to Implementation.” [International Monetary B(2010)]

June 2011: “The pace of fiscal adjustment is uneven among advanced egeapwith many
making steady progress, others needing to redouble effortssome yet to begin.” [Inter-
national Monetary Fund (2011, p. 2)]

January 2012: “Given the large adjustment already in train this year, goreents should avoid
responding to any unexpected downturn in growth by furtiggrténing policies, and should
instead allow the automatic stabilizers to operate, as &nfinancing is available and sus-
tainability concerns permit. Countries with enough fisgeace, including some in the Euro
Area, should reconsider the pace of near-term adjustm@ntérnational Monetary Fund
(2012, p. 1)]

October 2014: “Hesitant recovery and persistent risks of lowflation anidnma fatigue call for
fiscal policy that carefully balances support for growth angployment creation with fiscal
sustainability.” [International Monetary Fund (2014aj})]

April 2015: “Countries with fiscal space can use it to support growthCountries that are more
constrained should pursue growth-friendly fiscal rebalamc..” [International Monetary
Fund (2015, p. ix)]
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In the course of writing this, | came across an independeaituation of the IMF’s fiscal advice
by Dhar (2014). That evaluation, which is much broader andentietailed than my synopsis,
draws on many IMF sources different from those cited aboweatrives at similar conclusions. It
more diplomatically states: “[The IMF] had been urging ctrigs to plan for such stimulus starting
in early 2008.... [T]he IMF in 2010 endorsed the shift froncéisstimulus to consolidation
that was initiated in the United Kingdom in 2010, the Unitedt8s in 2011, and recommended
that each Euro Area economy including Germany engage in fisceolidation by 2011 at the
latest, inter alia to enhance investor confidence. The oalfigcal consolidation turned out to be
premature. ... In 2012, the IMF began to reassess its vieWsaali policy and subsequently called
for a more moderate pace of fiscal consolidation if feasiblegr (2014, p. vii)].”

Of course, the IMF is not the only policy organization thatffiles about fiscal policy. The
American Recovery and Reinvestment Act (ARRA), implemdrite 2009, constituted a fiscal
stimulus spread over a decade of about 5.6 percent of GDPangrised a mix of tax reductions
and spending increases, particularly on infrastructurghiWsix days of signing the act into law,
President Obama was pledging to reduce the fiscal deficit affdoy the end of his first term in
office [Phillips (2009)].

The pattern seems to be to undertake fiscal stimulus and ivaediately promise to reverse
it. Economic theory tells us that this is likely to be couptexductive. Theory instructs that policy
should either stimulate or not. Fiscal expansions thahatbacked by promises of reversals have
large and persistent impacts in economies that issue nbdebaand control their own monetary
policy [see Leeper et al. (2015) for estimates using U.Sa]dat

Missing from both the IMF statements and President Obantadge is an appreciation of the
role of expectations in fiscal dynamics. Cutting taxes taalay promising to raise them tomorrow
anchors expectations on a Ricardian experiment: in someeisiddis policy is neutral; in all
models the reversal attenuates the stimulus’s effectsakctipe, it's hard to tell how private-sector
fiscal expectations are anchored, particularly when it mmoonplace for policymakers to send
these kinds of mixed messages [see discussions in Lee,(2011)].

This issue highlights the poorly understood tension betwiseal stabilization and fiscal sus-
tainability. If people believe that fiscal finances are sidfitly feeble, is it even possible for fiscal
actions to stabilize the macro economy? Faced with thigtfidnost policymakers and advisors
opt for sustainability as the safest route to follow, renmgyviiscal policy as a player in macroeco-
nomic stabilization.

2.7 DEMOGRAPHICS ANDPOLITICAL ECONOMY  Nearly all the world’s countries are aging.
But demographics differ sharply across countries. The topepof figure7 plots old-age depen-
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dency ratios for China, Japan, Western Europe, and the d8tttes? Japan is the oldest country
by this measure, but Western Europe is close behind. Todayiited States is older than China,
but that relationship reverses in about two decades.

Many economic implications flow from an aging populatiorgliding persistent shifts in sav-
ing rates, real interest rates, the composition of consieompand relative price¥. But a robust
consequence of these demographic shifts is that oldeengihave a much higher propensity to
vote than do younger citizerts. Because different age cohorts have different preferences o
tax and spending policies, demographic changes are likejgnerate slowly-evolving changes in
fiscal rules and outcomes.

Figure7’s bottom panel illustrates that democracies do not alwagsaie smoothly. The figure
graphs the voting distance between the two major politiagigs in the United States across Con-
gresses from 1879 to 2014 for both houses of Congress. \distgnce is a measure of political
polarization. During the Great Depression and World War ,Tihie parties came together to find
common cause, but polarization has grown since the 1960maadent years has reached all-time
highs® Political polarization can make it more difficult for govenents to reach consensus on
fiscal agendas, increasing fiscal uncertainty.

The political economy dynamics that the data in figaimply are too often absent from anal-
yses of fiscal policy. It is impossible to understand Eur@zomonetary and fiscal policies without
grasping the underlying political economy. The 2012 “fisddf” and 2013 government shutdown
in the United States were political, rather than economaisilens. Optimal policy prescriptions
that fail to take account of demographics are likely to se&mle and irrelevant, which is un-
fortunate because some of the logic of optimal policy trangs political considerations. Fiscal
analysis could be made more relevant—and hence be morenitiéllteif it were to integrate and
impose political constraints, in addition to the usual epuit constraints.

3 A FISCAL RESEARCHAGENDA

The preceding illustrations are intentionally chosen tture researchers to ask, “Can we do bet-
ter?” | think we can do better and, in fact, there are examiplése literature that contain some of
the ingredients that are essential to more useful fiscayaisal

In this section, | sketch a research agenda for improvinglfacalysis. The agenda includes

130Id-age dependency is the population over 64 years old asangage of working-age population, which is ages
15-64. It roughly reflects the number of aged people that eexhker supports.

14See Faust and Leeper (2015) and references therein foefutigcussion.

SFor example, File (2014) reports that the 2012 U.S. presiaesiection produced turnout rates of 45.0 percent
(ages 18-29), 59.5 percent (ages 30-40), 67.9 percent{8g64), and 72.0 percent (ages 65 and above).

®\McCarty et al. (2006) is the underlying source for the datahiciv are available for download at
http://voteview. com political _polarization_2014. htm
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Figure 7: Old-age dependency ratios (top panel), populatdder than 64 years as
a percentage of working-age population, ages 15-64, meduamant projections and
political polarization (bottom panel), difference in partmeans derived from voting
data. Source: United Nations Population Division’s WorldpBlation Prospects and
http://voteview. confpolitical _polarization 2014. ht m

three overriding criteria:
e rigorous analytics and tight connections to data.
o full integration of monetary and fiscal policies and perhalge financial policies.
e incorporation of the sources of disparate confounding dyos that sectio2 highlights.

Because | am fantasizing about this agenda, | will not feektrained by tractability.

3.1 ESSENTIAL INGREDIENTS Any model that is useful for macro policy analysis must be
general equilibrium. | say this fully acknowledging the limitations that thispuwses. General
equilibrium should be taken to mean that the elements dedmébd critical for understanding
how fiscal policy transmits to the aggregate economy areel@endogenously. For example, the
analysis that sectioP.1discusses, which simply posits paths for output, inteegstt, and inflation
does not satisfy this definition of general equilibrium.

Fiscal sustainability can quickly become a bugaboo in amafianalysis, getting invoked as
an unmodeled rationale to “do more” (or less) on the fiscaltfrdo grapple with this bugaboo,
models of fiscal policy need to include an explitstcal limit that yields insights into the tradeoffs
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between stabilization and sustainability. There are maayswo model the fiscal limit, and in
section3.21 discuss one way that is well-grounded in theory.

To date, the vast majority of macroeconomic fiscal analyse® lemployed representative-
agent models or environments in which there is some, ofteialtrform of heterogeneity!’ In
contrast, micro-oriented public finance places distrimai consequences of fiscal changes front
and center. Dynamic models of fiscal policy often adopt arrlapping-generations framework
to incorporate intragenerational heterogeneity [for epl@nAuerbach and Kotilikoff (1987) or
Altig et al. (2001)]. While this setup captures importanpests of heterogeneity, it tends to do
so by restricting attention to deterministic models, mgkinimpossible to address the central
issue of uncertainty. Recent advances in computationahtgaes open the door to handling both
heterogeneity and uncertainty [Holter et al. (2015) and klglkind Reis (2015) to mention two
examples].

As section2.7 suggestsjemographicdevelopments have potentially very large and persistent
impacts on fiscal analysis. Modeling demographics reqhieésrogeneity, but this is an area where
important progress is being made in fiscal analysis [FeR@1@) and Katagiri et al. (2015)]. Sec-
tion 2.7 also highlighted theolitical economyrepercussions of demographic change, phenomena
that are not yet well understood.

It goes without saying that a full understanding of fiscaligolequires modeling thenany
different fiscal instruments that government employ. The list includes multiple typetases—
labor, capital, consumption, profits—and many kinds of sii@p—consumption, investment, trans-
fers. As obvious as this ingredient is, many macro models baair fiscal analyses on a single
income tax rate or government spending that is completestefial, restrictions that are important
for policy implications.

In most macro models, government debt serves merely as eleébi private saving and tax
smoothing. In actual economiggpvernment debt serves additional rolesliquidity, collateral,
and maturity transformation [see, for example, Yun (20Wi)ljamson (2014), and Eiben (2015)].
U.S. treasuries are a critical source of collateral in repase agreements, giving fiscal financing a
direct role in credit creation, and figuring into the finahciasis in an important way [Gourinchas
and Jeanne (2012) and Gorton and Ordofiez (2013, 2014)y. lifki of work suggests that mod-
eling the economic roles that government debt plays cardimnedtally alter our understanding of
the fiscal transmission mechanism by highlighting the Igésabetween fiscal policy and financial
stability8

"For example, positing that a fixed fraction of households iand-to-mouth or that two groups of agents differ
only in their rates of time preference. Todd Walker has psgpldo me a useful metric for the degree of heterogeneity
in a dynamic model: the number of distinct saving functioor®as agents in a model.

18Gourinchas and Jeanne (2012), for example, argue thatsjesrof safe assets like short-term government bonds
can create financial instability and Eiben (2015) showsiti@eases in the supply of government bonds can improve
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Eventually, we will want to include interactions betweertdilspolicy andfinancial stability .
In addition to the considerations just discussed, the figa#iority is, after all, the lender of last
resort in any country, which is the ultimate financial stiépilool. But the use of fiscal policy for
these purposes can have political economy consequences feve seen in many countries in the
aftermath of the financial crisis. Those consequencesntéract with the government’s ability to
harness fiscal tools for macro stabilization purposes.

| now selectively elaborate on these ingredients.

3.2 THE FiscaAL LimIT A government’s decision to honor its debt obligations is traden
more about itsvillingnessthan about it@bility, as Eaton and Gersovitz (1981) emphasize. Eaton
and Gersovitz spawned a literature in which the governmerkiema strategic decision to default,
weighing costs of default against the benefits of not hawingpay. Recent work aims to quantify
the default decision [Aguiar and Gopinath (2006) and Arelé§2008), to name early examples].

Although among academics strategic default has becomeotihédnt approach to sovereign
debt studies, for policymakers the line of work is not tdyribelpful. Policymakers are interested
in answers to questions like, “If policy continues on thereat track, will government debt be-
come risky?” or “What sorts of fiscal reforms can reduce tB&imess of government debt and
provide fiscal policy with room to engage in stabilizatiorti@es?” Strategic default models, as
currently specified, cannot address these questions foowbveasons: those models do not in-
clude specifications of fiscal behavior—tax and spendingsretwhich can be intervened upon to
predict the consequences of alternative rules.

The IMF has developed the idea of “fiscal space,” defined adiittence between current debt
and a computed debt limit. Ghosh et al. (2012) estimate exthfmrm fiscal rules, following Bohn
(2008) and Mendoza and Ostry (2008), and then ask: if caswiere to continue this past be-
havior indefinitely, what is the maximum level of debt thaih ¢ee sustained? Ghosh et al. (2012)
delivers point estimates for fiscal space—172.2 percerfidistralia, 81.3 percent for France, 50.8
percent for the United States and “unsustainable” for Greé&eland, Italy, Japan, and Portu-
gal®—and then computes probabilities of a given amount of fispate by using the standard
errors from the estimated fiscal reaction functiéhkike the CBO approach discussed in section
2.1, the IMF’s procedure is essentially an accounting, rathantan economic, exercise. And
like the strategic default literature, the exercise caratuiress the questions that most press on
policymakers.

Bi's (2012) concept of théscal limit offers the modeling flexibility to provide useful inputs to

the efficiency of capital allocation to raise welfare.

%“Unsustainable” presumably means that a country has negigcal space.

20As the discussion below argues, this is “uncertainty” aiggéed with sampling error, but has little to do with
uncertainty about future economic fundamentals.
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policymakers. Whereas the IMF and the CBO approaches fattised'backward” representation

of debt—as the accumulation of past deficits—Bi’s idea emsjzes the “forward” representation:

the value of debt depends on the expected present valuens@yrisurpluses. This provides an
immediate link between sovereign debt risk-premia, whedtect debt’s current value, to expected
economic fundamentals that affect revenues and spendihg fiuture.

Bi (2012) and Bi and Leeper (2012) employ formal non-monetaodels in which labor is
productive and is taxed at a proportionate rate. The modgli@s a Laffer curve and revenues
are maximized at the state-dependent tax rate that pusbexctimomy to the peak of the curve.
Government transfers fluctuate between stationary andstadionary regimes to reflect the rapid
growth in old-age benefits associated with aging populatenmd periodic fiscal reforms. In the
non-stationary regime, transfers grow as a share of GDBRiatstat cannot persist indefinitely, but
contributes to rapid debt accumulation and an increaseedtthrate toward the peak of the Laffer
curve. Fiscal reform is a move from the non-stationary toestlagionary transfers reginté.

The fiscal limit answers the question, “Given the economigrenment, what is the distribu-
tion of government debt that can be supported without sigamti risk premia?” The fiscal limit
distribution emerges from the distribution of the expeatiéstounted value of future maximum
primary surpluses, where maximum surpluses come fromrdyitax revenues to the peak of the
Laffer curve and driving expenditures to some minimum I&¢€eThe fiscal limit has several im-
portant features:

e Because it depends on realizations of shocks now and in theefuthe fiscal limit is a
probability distribution. Uncertainty in the economy medhat there is no magic threshold
for debt that, when crossed, triggers sovereign defaulton@mic collapse.

e The fiscal limit is forward-looking: it depends on expectatufe policies and how credible
those policies are.

¢ It depends on private behavior—consumption-saving anat{eisure choices—policy behavior—
current and expected—and the fundamental shocks to th@egerpossibly including dis-
turbances emanating from the political process.

Sovereign default probabilities depend on the currentl ledebt relative to the position of
the fiscal limit distribution High current debt may be associated with minimal defask ifi the

2Those papers do not model how the transfers regime is detednireating transfers as following a recurrent
Markov chain with exogenous transition probabilities.

22political economy considerations come strongly into playhie calculation of maximum surpluses. In many
countries—the United States, for example—it is likely to ga#ditically infeasible to reach the Laffer curve peak
because of low voter tolerance for high tax rates. In othenties—Sweden, for example—substantially reducing
social benefits might not be politically viable. HatchondaaVartinez (2010) is a thoughtful discussion of the
interaction between politics and sovereign default.
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Figure 8: Fiscal limit cumulative density function (top @) and mapping from debt-GDP to

risk premia (bottom panels). Derived from peak of labor eaffurve with constant government

purchases, conditional on current transfers regime. d&tines at 170 percent debt-GDP. Source:
Bi and Leeper (2012).

fiscal limit distribution implies the economy can easily pag still more debt. And low current
debt may nonetheless carry with it substantial risk of défaben the economy cannot generate
sufficiently large future surpluses.

Figure 8 plots fiscal limit distributions and associated risk prern@nm a model in Bi and
Leeper (2012) that was calibrated to Greek data. Vertinaklimark a debt-GDP level of 170 per-
cent for reference. The top row of the figure shows the fispat tumulative distribution function
conditional on current productivity (left panel) and on therent transfers regime (right panel).
Persistently high productivity raises current and futuienpry surpluses to shift the distribution
to the right and reduce the probability of default at any gilevel of debt, while persistently low
productivity brings the limit in to raise the default proliéip.

When transfers policy resides in the stable regime, andxaected to remain there for some
period, the distribution lies to the right, permitting theoaomy to support high levels of debt.
The opposite is true when transfers are currently unstatdeeapected to remain so for a while:
growing transfers reduce the present value of surplusekitbtie limit in. As the lower row
shows, risk premia rise the more the distribution lies toléfie

The figure highlights the state-dependent nature of the fistia Realizations of fundamental
shocks today—technology and transfers regime in this casershift the distribution substantially
which, when the prevailing level of debt is close to the lirn&gn have strong effects on risk premia.

Not only is the fiscal limit state-dependent, it is also hygbbuntry-dependent. If this model
were calibrated to data in a different country, fig@reould look quite different. Slovakia’s fis-
cal council—the Council for Budget Responsibility—applii’'s (2012) model to Slovakian data
[MUCka (2015)]. A critical aspect of that application letmodifications of the model to accom-
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modate features of the Slovakian economy: growth in trasgfet corresponds to demographic
dynamics in Slovakia, countercyclicality of transfers gmdcyclicality of government purchases,
switches in the transfers process that reflect the politigele in Slovakia, and, most importantly,
a distribution for technology shocks derived from Slovakempirical distribution for the output
gap. That empirical distribution places substantial maskme negative realizations of the gap.
The Council used this setup to ask: “Is the Maastricht dehit lsafe enough for Slovakia?” The
answer: no. In normal times, the 60-percent limit is asgediavith a modest default probability
of about 10 percent, but in the face of a bad draw from the Idaieof the technology distribu-
tion, that probability rises precipitously to around 40qest. In light of this analysis, the Council
recommends that the Slovakian government adopt a debtd&totv the Maastricht levet

Several useful extensions to Bi's (2012) model suggest $ebras. Many countries, particu-
larly in Europe, rely heavily on value-added taxes. Conesral models, like Trabandt and Uhlig
(2011), do not impose a natural upper bound on tax revenassdsuch taxes, so an alternative to
Bi's Laffer curve criterion needs to be applied. Consumptiaxes, like capital taxes, introduce
intertemporal considerations into the revenue conseesesicchanges in tax rates, considerations
that also pose challenges to the Laffer-curve reasoningnylfknowledge, very little work exam-
ines the spending side to bring political economy dynammts the fiscal limit calculus.

3.3 INTEGRATING NOMINAL CONSIDERATIONS Despite the long-standing tradition of study-
ing fiscal policy in isolation from monetary policy—and vigersa—we must confront the fact
that we do not live in that compartmentalized world. To putarper point on thisany predictions
about the impacts of fiscal actions condition—often imiiyieton assumptions about monetary
policy behavior* It is impossible to fully understand the Euro Area soveralght crisis without
bringing the ECB into the picture [Panico and Purificato @04and Chang (2015)]. It is well-
established that government spending multipliers depentloav aggressively the central bank
adjusts interest rates in response to inflation [Christi@inal. (2011) and Leeper et al. (2015)].
The consequences of a debt-financed fiscal expansion hinglether fiscal or monetary policy
adjusts to finance the debt [Gordon and Leeper (2006)].

The nature of the fiscal-monetary interactions depends@ndmposition of government debt
between nominal and real (inflation-indexed) bonds. Bezdlus vast majority of debt that gov-
ernments issue is denominated in nominal units—eurosa@oen—it is important to understand
the difference between real and nominal debt. Real debt @i ¢o real goods, which the gov-
ernment must acquire through taxation. This imposes a humbgestraint that the government’s
choices must satisfy. If the government does not have thagacapacity to acquire the goods

23Bj and Traum (2012, 2014) take the fiscal limit idea to datastineate fiscal limit economies for some European
countries.
2The reverse is also true, as Wallace (1981) shows.
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necessary to finance outstanding debt, it has no option titarroutright default.

Nominal debt is much like government-issued money: it isalyea claim to fresh currency in
the future. The government may choose to raise taxes toradtpei requisite currency or it may opt
to print up new currency, if currency creation is within itsrpiew. Because the value of nominal
debt depends on the price level and bond prices, the govatnmaally does not face a budget
constraint when all its debt is nominal. Some readers magoblp the idea that a government
doesn't face a budget constraint, but the logic here is gxtwt logic that underlies fiat currency.
By conventional quantity theory reasoning, the centralkhiarfree to double or half the money
supply without fear of violating a budget constraint beeatle price level will double or half to
maintain the real value of money. The direct analog to thésoeing is that the government is
free to issue any quantity of nominal bonds, whose real vadljests with the price level, without
reference to a budget constraint. Of course, by doing sogdkernment is giving up control of
the price level.

Member nations of the European Monetary Union issue deldrderated in euros, their home
currency, but because monetary policy is under the contrihleoECB rather than individual na-
tions, the debt is effectively real from the perspective efmer nations. The United States issues
indexed debt, but it comprises only 10 percent of the deldtanting. Even in the United King-
dom, which is known for having a thick market in indexed bqritde percentage is only about 20.
Five percent or less of total debt issued is indexed in the Buoea, Japan, Australia, and Sweden.

To clarify how nominal debt changes interactions betweearafiand monetary policies, it is
helpful to establish some notation. Suppose there is a @impiaturity structure for government
bonds so thaB,(t + j) is the nominal quantity of zero-coupon bonds outstandirgeiod? that
matures in period + j whose dollar price i8);(¢ + 7). The bond-pricing equation is

Uc(Ciyj) P )

Qt(t +]) = ﬁjEt (T@)Ptﬂ'

(1)

where0 < § < 1is the discount factol/.(-) is marginal utility, and?, is the aggregate price level.
Denote the real discount factor by, ., ; = 5’ Ucécc(gf). Let B,_; denote the nominal value of the
bond portfolio outstanding at the beginning of pericd

Every dynamic model implies an equilibrium condition thiakk the market value of debt to

25The portfolio is defined a®; | = B;_1(t) + >02y Qult + J)Bea(t + 4).
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expected discounted future primary surplu€es:

B_1(t)
B

=Lk Z mt,t—i—jSt—i-j 2)

J=0

where S, ; is the real primary surplus in periac4- j. Cochrane (2005, p. 502) callg)(“the
valuation equation for government debt,” to emphasize tiedit’'s value depends, not only on
expected backing through surpluses, but also on the cyprasd level, current bond prices, and
expected real discount factors.

In countries that both issue nominal debt and control them monetary policy, an expansion
in nominal debt can banbackedoy future surpluses. With no expected change in future taxes
households perceive that their higher debt holdings r&ise financial wealth, which raises de-
mand for goods. If prices are perfectly flexible, higher dech&ransmits directly into a higher
current price level and lower bond prices—that is, highgreeted inflation—which reduces the
real value of debt to coincide with the expected presentevaliusurpluses. This mechanism,
dubbed the “fiscal theory of the price level,” is explainedl@eper (1991), Sims (1994), Woodford
(1995), and Cochrane (1998). When prices are sticky, higasrand transmits into a mix of real
and nominal variables.

Bi’s (2012) fiscal limit from sectior3.2can be generalized by embedding it in a broader DSGE
model that includes monetary policy and some form of nomiiggdiities so that purely nominal
disturbances propagate to affect real variables. If a naop@blicy expansion reduces real interest
rates and real discount rates, then it raises the presard vlh given stream of surpluses to shift
out the fiscal limit. Even if the real effects of the monetarpa&nsion are fleeting, so that real
discount rates fall only in the short run, the impact on theafiimit’s location can be substanti#l.

In the wake of the financial crisis, central banks around theéd\decreased policy interest rates
dramatically and rates remained low for many years. Sleon-teal interest rates were negative in
many countries. As interest rates “normalize” and returhistoric levels, real discount rates will
also rise back to historic levels. With fixed surpluses, tighér real discount rates will reduce the
present value of surpluses and shift fiscal limit distribngi in. In the Euro Area, this normalization
of monetary policy may trigger further sovereign debt @iecause member nations have no

26Condition @) may be derived either from the household’s or the goveriisbadget constraint by imposing the
bond-pricing relationships, the household’s transvéysabndition, and market clearing. See, for example, Woodif
(2001) for a careful derivation.

27To see this, note that the discount facter ., ; may be written as

Uc(ct+1) Uc(CtJrQ) .
Uc(Ct) Uc(ct+1)

wherer; is the real discount rate betweeandt + 1. Because each, . ; that appears on the right side @) {ncludes
1/(1+ r;), even a one-period decline in the real discount rate cangehttnre present value a lot.

Uc(CtJrj) _ 1 1 1
Uc(Ctij—1) 14+rel+rin 141y

B B
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alternative but to raise surpluses yet again and reducegatgr demantf. Their only alternative
is to default on outstanding debt.

Outside the Euro Area countries have two options. They cotmbse to raises surpluses and
reduce aggregate demand. But they could, instead, opt mofjust surpluses. This would reduce
the value of outstanding debt by raising inflation and bomrddg. It is to this latter adjustment that
section2.4alludes in the Japanese context because it solves botmsyglaad deflation problems.

Policy analysts are aware of this fiscal consequence of rmatian. Congressional Budget
Office (2014), for example, projects that net interest ceslisquadruple from 2014 to 2024 to
reach 3.3 percent of GDP in 2024. In the United States, thiedl/pesponse of Congress when
interest payments chew up a large fraction of expenditgrésdal reform. But there is little about
Congressional behavior in recent years that is “typicaltidAn the absence of fiscal reforms to
finance higher debt service, the Federal Reserve’s effontsigin in inflation by raising interest
rates is likely to be thwarted.

3.4 MODELING GOVERNMENT DEBT Fiscal analysis that treats government debt as merely a
saving vehicle that smoothes consumption and taxes iy likghiss important interactions among
fiscal policy, monetary policy, and financial stability. Odass of interactions arises from the
maturity structure of government bonds. If bonds at difiéraaturities generate different service
flows, then they will be imperfect substitutes and changdkermaturity structure will affect the
macro economy. Despite new empirical research that trigaaatify the effects of the large-scale
asset purchases in which major central banks engagedladterisis, we have very little theory to
guide those empirical explorations.

Recent theoretical work may help to fill this void. Williams¢2014) permits exchange to
be facilitated by an array of assets, including governmentls, money, and credit. When asset
market constraints bind, government bonds carry a liggli¢mium and bonds bear a low rate of
return. The constraint binds whenever government bondsamee. In his setting, fiscal policy
sets the value of government debt exogenously and monebdicy pletermines the composition
of that debt—between money and bonds—via open-market tipesa The model delivers the
striking conclusion that when the constraint binds, lowemimal interest rates reduce output,
consumption, and welfare, so it is not optimal for monetanliqy to move to the zero lower
bound.

Eiben (2015) models the collateral role that government giglys. This is designed to capture,
without explicitly modeling, the essence of the repurchraseket in which government securities
are an important component of collateral on short-termddagtween financial institutions. Gov-
ernment debt supplies liquidity services by overcomingrfaial frictions to facilitate portfolio

28An equivalent “backward” way of describing the adjustmexnthiat as interest rates rise, debt service increases,
requiring higher taxes or lower spending to cover additiartarest on the debt, if the level of debt is to remain fixed.
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reallocation. Plentiful government debt allocates phgistapital to the highest productivity uses,
raising welfare.

Yun (2011) shows that when roles such as these for governtedniare embedded in an oth-
erwise conventional new Keynesian model, conditions foemheinacy of equilibrium can change
from conventional wisdom. This suggests that monetary awaifipolicy design could change in
important ways.

In most models used to study fiscal and monetary policy, a Mlizdii-Miller irrelevance the-
orem holds for the maturity structure of government debtbtDeaturity matters, however, under
the fiscal theory [Cochrane (2001)]. Long debt permits affiationary consequences that arise
from equilibrium condition 2) to be spread over the term of the debt, permitting debt teesas
a shock absorber. Sims (2013), Leeper and Zhou (2013), aspekend Leith (2016) find that
in the presence of long debt, the optimal mix of monetary aswhfipolicies always entails some
adjustment in inflation rates to shifts in fiscal needs, aweihg the standard result that there is no
role for inflation in ensuring fiscal sustainability [Schtv@rohé and Uribe (2007), Kirsanova and
Wren-Lewis (2012)].

One useful side effect of the financial crisis has been to poabroeconomists away from
Friedman'’s (1956) sharp focus on money and monetary palibich has found modern voice in
the graduate textbooks by Woodford (2003) and Gali (2008%tead, by considering an array
of assets and explicitly modeling both monetary and fiscltiges, the new research is closer to
Tobin’s (1961) more nuanced views of macroeconomic equilib.

3.5 BVMBRACING HETEROGENEITY Perhaps the most exciting recent developments in macroe-
conomic modeling lie in the broad area of integrating hegeneity into general equilibrium
models with aggregate shocks. Advances in both analytiedl @mputational methods have
opened doors to studying welfare costs of business cydg&spdlicy, firm heterogeneity, mon-
etary policy, housing, information dispersion, househidfault, mortgage markets, and worker
flows [Storesletten et al. (2001), Heathcote (2005), Blo@®09), Gornemann et al. (2012),
lacoviello and Pavan (2013), Rondina and Walker (2014),dGor(2015), Guler (2015), and
Michaud (2015)].

As section3.1 mentions, demographic dynamics are an important sourcetefdgeneity for
fiscal analysis. Changes in birth rates, longevity, and deégecy ratios have implications for
saving rates, consumption patterns, labor market paaticip rates, relative prices, labor shares
of income, real interest rates, and fiscal variables—gaouent spending and revenues. Several
papers have built on Gertler's (1999) life-cycle model todst the macroeconomic impacts of
demographic dynamics in environments that treat demogra@s deterministic [Carvalho and
Ferrero (2014), Kara and von Thadden (2015), and KatadidZ},.
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But demographic “news” seems to arrive periodically, withjon consequences for fiscal vari-
ables, as Nishimura (2012) and Katagiri et al. (2015) dertnates Figure9 plots actual and pro-
jected birth rates (top panel) and life expectancy (bott@mep) for Japan. Projections are from
official Japanese agencies. Evidently, over a 30-year gewbile the birth rate was steadily de-
clining, forecasters continued to predict reversion talvdre replacement rate. Although less
pronounced, actual longevity consistently exceeds ptiojeg. Taking the difference between
actual and projected as the “news,” the figure implies thay gebstantial surprises arise from
demographics. These surprises have both short-term iatiolies for fiscal expenditures and long-
term implications for labor productivity and consumptiatterns to create what Faust and Leeper
(2015) call “disparate confounding dynamics” that makéffialilt to separate trend and cycle in
macro variables.

22

Birth Rate
1976 Forecast
/I M Replacement Rate

1986 Forecast

1992 Forecast

18

Actual

1997 Forecast

1.6

2002 Forecast

14
|

2012 Forecast
2006 Forecast
1960 1980 2000 2020 2040 2060

1.2

90
|

002 Forecast Forecast
1997 Forecast 2012 Forecast

Life Expectancy 2012 Forecast oo

85
|

1992 Forecast -
Female ee—" 2006 Forecast

— 7002 Forecast

—— 1997 Forecast
/MQQZ Forecast

T T T T T T
1960 1980 2000 2020 2040 2060

80
|

75
|

70
|

65

Figure 9: Actual and projected Japanese birth rate (toplpand actual and projected Japanese
life expectancy (bottom panel). Source: Japanese Mingtiyealth, Labour and Welfare and
National Institute of Population and Social Security Resleaadapted from Nishimura (2012).

Economies subject to changes in fertility rates, retireimages, and life expectancy carry broad
implications about which representative-agent modelsiégat. Marginal propensities to consume
vary across age cohorts, to impart drift to aggregate coptiomfunctions. Consumption bundles
also vary over the life cycle, which cause relative pricesveen consumption components to
change persistently. As the population ages, labor supgdiirees, reducing the marginal product
of physical capital and returns to investment. At the sammeetian aging population reduces
aggregate saving and the population’s willingness to dbgorvernment debt. Policy and non-
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policy disturbances asymmetrically affect age cohortsstoegate redistributive effects. Finally, an
aging population can inject a negative trend into long-tezal interest rates, with implications for
monetary policy that is run off of the new Keynesian notiothe “neutral real interest rate.” Each
of these effects poses challenges to analysts and polignnakke.

A potentially high-impact line of research would integréieterogeneous demographic dy-
namics with DSGE models of monetary and fiscal policies. Sasharch would provide valuable
inputs to long-term fiscal decisions.

4 RETHINKING OPTIMAL PoLICY

In an environment that contains the ingredients | have bkekcit is no longer obvious how to

conduct “optimal policy” analysis. Relative sizes of agéaxs evolve over time and with those
evolving cohorts come gradual shifts in societal prefeesn@Before turning to what these shifts
mean for optimal policy, let’s first review what monetary distal authorities state are their ob-
jectives.

4.1 MONETARY VS. FIscAL OBJECTIVES Central banks typically have a short list of objec-
tives, in addition to ensuring financial stabilf.

Federal Reserve:“... maximum employment, stable prices, and moderate tengrinterest rates.”

Bank of England: “...price stability—low inflation—and, subject to that, mort the Govern-
ment’s economic objectives. ...

European Central Bank: “Without prejudice to the objective of price stability, togoort the
general economic policies of the Union...."

Reserve Bank of New Zealand:*“. .. maintain a stable general level of price.”

Among these central banks, with the exception of New Zealamdtiple mandates are the
rule. While the Bank of England and the ECB seem to have Igxagahically-ordered mandates,
no particular weights are given to the components of thdetnipandate under which the Fed
operates. Nonetheless, it is clear that price stability poskibly real stability are the aims of
monetary policy.

Fiscal authorities, in contrast, are all over the map. Initealdto fiscal sustainability, their
objectives can take up several pades.

29Sources for the objectives of monetary policy can be fountherrespective central banks’ web pages.

30This list draws on web pages from the U.S. Department of tleagury (2007, 2015), HM Treasury (2009a,b,
2014), Swedish Government (2011), New Zealand Treasu@32MNew Zealand Government (2015), Australian
Treasury (2008), Swedish Ministry of Finance (2008).
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United States: “Maintain a strong economy and create economic and job dppibies by pro-
moting the conditions that enable economic growth andlgtaht home and abroad, strengthen
national security by combating threats and protecting ibegrity of the financial system,
and manage the U.S. Government’s finances and resourcetveffg”

United Kingdom: “...maintaining a stable macroeconomic framework with lioffation; im-
proving the quality and cost effectiveness of public sexsjcincreasing the productivity
of the economy and expanding economic and employment appbes for all, through
productive investment, competition, innovation, entisgarbetter regulation and increased
employability; promoting a fair and efficient tax and bengfistem with incentives to work,
save and invest; maintaining an effective accounting anigétary framework and promot-
ing high standards of regularity, propriety and accoutitghsecuring an efficient market in
financial services and banking with fair and effective suon; arranging for cost effective
management of the government’s debt and foreign currersgyves and the supply of notes
and coins; promoting international financial stability gahd UK’s economic interests and
ideas through international cooperation as a way of inangaglobal prosperity including
seeking to protect the most vulnerable groups.”

Sweden: “...to create as much welfare as possible by promoting highsaistainable economic
growth and employment, welfare that extends to everyorgkstable resource utilisation.”

New Zealand: “To address fiscal sustainability, governments must: aehéed maintain prudent
public debt levels; ensure that, on average, Crown opegratipenses do not exceed Crown
operating revenues; achieve and maintain levels of Crovinvoeth to provide a buffer
against shocks; manage fiscal risks facing the Crown priyderansider the likely impact
of fiscal strategy on present and future generations. Toeadd¥rconomic stability, govern-
ments must: have regard to the interaction between fiscalypahd monetary policy. To
address fiscal structure, governments must: when formglagivenue strategy, have regard
to efficiency and equity, including the predictability ardlslity of tax rates; ensure that the
Crown’s resources are managed effectively and efficiéntly.

Various Governments: “...improve living standards; promote a sound macroecao@mviron-
ment; reduce labor market exclusions; encourage globalogom@ growth; predict and pre-
vent economic and financial crises; deliver conditions fmsibess success; combat climate
change; reduce poverty at home and abroad; equalize incstnbation; build infrastruc-
ture; reduce smoking; minimize deadweight losses.”

Whereas monetary policy objectives are narrowly focusekifan the most part, time-invariant,
fiscal policy objectives cover tremendous ground and canwéh the government in power. Hav-
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ing many objective, whose internal consistency is unchedkeequivalent to having no verifiable
objectives®! While this is to be expected in democratic societies in wiigtal policies are highly
politicized, it makes it quite difficult to hold fiscal deadsi makers accountable for their actions.
A clear message from the vast list of stated fiscal objeciwéisat the connection between them
and optimal fiscal policy exercises is, at best, tenuous.

A large fraction of optimal policy papers—including by theepent author—solve an unin-
teresting problem. They posit a representative-agent hatethen seek to choose policies to
minimize fluctuations around a steady state—efficient or+mitbject to consumer optimization,
budget constraints, and market clearing. Lucas (1987 htathgt the welfare gains from eliminat-
ing business cycle fluctuations in consumption are tiny,antjtative result that extends to recent
new Keynesian models. Despite this, many researchers deaga and at central banks continue
to treat central banks as if they are solving this optima@aproblem.

| think it's clear that fiscal authorities are not solving @lplem that looks anything like this
canonical optimal policy problem. Aside from ensuring gnlgy and providing some automatic
stabilizers, it's not obvious that fiscal authorities arlvsm anymacroeconomic problem. Instead,
fiscal choices appear to be driven by distributional consitlens—income and wealth distribution,
tradeoffs between supporting the aged and investing indleg, distortions induced by tax rates
that land differentially on agents, and so forth. | have mgho add to the distributional aspects
of fiscal choices.

But | do want to raise the question of whether we can creatastitutional environment in
which fiscal policy can contribute to macroeconomic stabtion. At present, this doesn’t seem
to be the case. Sovereign debt troubles in the GIIPS cosritage been used as an excuse to
consolidate irall Euro Area countries, even ones that can’t see their fiscébliwith a telescope.
Arbitrary targeting rules for net lending or government dabd constitutional requirements to
balance budgets have been adopted without much referemsadmeconomic objectives. What
are the opportunity costs of such stringent rules?

4.2 SociAL CONTRACTS Modern societies are grounded in social contracts betweepédo-
ple and their government. It is the fulfillment of these cants by both parties that hold societies
together. To an extent that is underappreciated, fiscatipsliare an essential aspect of social
contracts. After all, through taxation, the people haveeded to turn over resources to the gov-
ernment. Of course, the contract specifies what the peopdéveein exchange for those resources.
Social contracts in many countries are under threat. Theskafi promised expenditures that
underlie explosive debt projections in the United Statekrearly every other advanced economy
are being renegotiated. At the same time, investments iastriicture and education that would

31Leeper (2009, 2011) discuss the difficulty of anchoring fiss@ectations in an environment with time-varying
and unverifiable fiscal objectives.
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benefit future workers are being reduced to accommodate gratgnto the elderly. Our societies
do face long-run fiscal stresses. Those stresses have béaitmo much political vitriol and
too little economic analysis.

Alternative resolutions to long-run fiscal stress need toiporate the potential costs of break-
ing or substantially altering the social contract. Thesg&sare not typically embedded in formal
models, but they are foremost in the minds of policymakerseflUl analysis will bring those
concerns explicitly into the calculations.

Okun’s (2015) classic essay on the tradeoff between egualid efficiency is a good place to
start to think about how to bring the idea of social contrauts fiscal analysis.

5 CONCLUDING REMARKS

This is a daunting research agenda. But it is daunting ordguee fiscal analysis is darned hard.
And the analysis is hard because fiscal actions affect egpigcaof an economy and fiscal decision
making is complex.

Much existing fiscal analysis is less helpful than it could Beis sad state of affairs is due in
large part to the massive underfunding by governments dlfestalysis. Central banks the world
over have research staffs who are encouraged to make draggintibutions that are published
in professional journals. Few ministries of finance have ensichilar investments. Fiscal policy
councils, which have the potential to make valuable couatitims to policymaking, are typically
similarly underfunded and cannot maintain research st&f&n large “fiscal councils,” like the
U.S. Congressional Budget Office, claim to have insufficiesburces—and the remit—-to engage
in original research. They also seem unable to incorponat@isights that academic research has
to offer, as sectio@.1argues.

Although high-quality analysis does not seem to underlienmeconomic fiscal choices, as it
often does for monetary policy, there is reason for optimigdh of the desideratahat | list for
useful fiscal analysis appear in one form or another in thdexoi literature. Over time they will
be increasingly integrated into single frameworks to pethe kind of careful analysis that fiscal
choices deserve.

Fiscal councils, even underfunded ones, can contributedelerating this process. Councils
facilitate dialog between academic economists and polidygrs. They can also encourage the
use of frontier research methods to address practicalypptmblems. Compared to just a decade
ago, the level of fiscal discourse in some countries opeteshigher intellectual plain. These
are promising developments that confront the intrinsifiaifties in fiscal analysis to yield fresh
policy insights.
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