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Secular stagnation

Japan since 1995:
» Nominal interest rate at the zero lower bound;
» Inflation near 0%;
» Weak GDP growth.

Despite:
» Money supply (M0): 100% of GDP;
» Public debt: 260% of GDP.

Following the Great Recession of 2008, the eurozone has been
walking in the footsteps of Japan.
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Secular Stagnation
Secular stagnation hypothesis:

» The economy fails to produce at full capacity due to a lack of
demand;

» This is a permanent state of affairs.

Multiple equilibrium problem:

» Keynesian secular stagnation equilibrium with:
» Binding zero lower bound;
» Low inflation;
» Under-employment.

» Neoclassical equilibrium with:
» Full employment;
> Low (natural) real interest rate;
» High inflation.

» Ponzi equilibrium with:
» Full employment;
» Low inflation;

» Ponzi scheme.
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Secular Stagnation
Three desirable policy objectives:
» Full employment;
» Low inflation (on target);
» Low debt with no Ponzi scheme.

Trilemma:
» When the natural real interest rate is low, these three
objectives are inconsistent.
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Government

Evolution of nominal debt:
Bt - itBt - TtPtNt-

Present value of real primary surpluses (per capita):

o A
@, —E / Bs o asl .

Real debt per capita:

Ponzi scheme:
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Government

The Ponzi scheme collapses at Poisson rate ¢:

A
dP; = 11 Pedt + =L PydJs,
D,
where
A — 1 with probability edt
7 1 0 with probability (1 — edt)
¢ could be:

» A sunspost shock;

» A fundamental shock raising the natural real interest rate.
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Households

The representative household problem:

Eo [/om e~ (o=t [u(ct) +y(ar — be + A¢) — Yc ((ﬁtﬂ dt]

subject to  da; = [(rt —n)d" + (iy — 7t — n) bl

A
+ WtLt — Tt — Cti| dt — b?fd.jt
t

atZO

ap given

Labor supply is equal to 1, but labor demand is given by L; € [0, 1].
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Households

Solution to the household’s problem:

» Consumption Euler equation:

& ( v (<) )) [rt_p_i_fy’(at—bt—kAt) +£<u’(ét) _1>]

Ct —Ct u’ ( Ct

» Inflation risk premium:

_ Sﬁ u' (&)
o bt Ul(Ct),

(it — 7'[1_-) — It
» Transversality condition:

lim Eg [e*(p*”)tu'(ct)at} =0.

t— o0
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Wage determination

Production function:
Y: = N¢L;

Maximization of profits (given by NiL; — wyN¢L;) implies:
Wy = 1
Hence, W; = P;.

Downward nominal wage rigidity:

» Nominal wage growth cannot fall below 7T¥.

» Hence, 7; > 7 and L, < 1 with complementary slackness.
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Closing the model

Taylor rule of monetary policy;

ir = max{r" + " + ¢[m; — r],0}.

Market clearing:

» Goods
¢t = Ly;

> Asset
ar = bt.
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Equilibrium

Until the sunspot shock, the equilibrium (c¢, Ag, iy, 7, 1) is
given by:

o () [ T (42 )

e > 7 and ¢, < 1 with complementary slackness;
ﬁ U/(Et) .

bt U/(Ct)v

i = max{r" + 7% + ¢[m; — 717],0};

(I.t—ﬂ't)—rt:g

Ay = [rt — n+£Z:EZ§] At;

lim ef(pfnjLs)tu/(Ct)At =0.
t—oo
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Steady state equilibria
Neoclassical steady state:
» Full employment ¢" = 1;
» No Ponzi scheme A" = 0;

!
» Real interest rate r" = p — Z’E(l);

Secular stagnation steady state:
» Low inflation 71%° = 7tF;
» Binding zero lower bound i** = 0;
» No Ponzi scheme A% = 0;

1 _ ptnR
» Underemployment (=) = 0]
Ponzi steady state:
» Full employment c? = 1;

(€).

» Real interest rate rP = n — s%,
» Ponzi scheme 7/(AP) = (o — n+¢)u/(1).
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Steady state equilibria

Existence conditions:

» Secular stagnation steady state

M < —nf
» Neoclassical steady state
n.n Z _rn;
» Ponzi steady state
"< n—e;
®  J(¢)

P - -
T Zmax{e®+Apu/(l)

~nnff
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Secular stagnation

Paradox of flexibility:

» A rise in wage flexibility (lower 7r%) reduces output!

Fundamental cause of secular stagnation:

» Existence of money!

The real interest rate is jointly determined by:
» Zero lower bound;

» Binding downward nominal wage rigidity.
Under-employment is a general equilibrium phenomenon:

» Excessive interest rate in financial markets = Depressed
demand for goods = Insufficient demand for labor.
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Trilemma

To reach the welfare maximizing steady state, the government

chooses:
» the lowest inflation target 77%;
» the magnitude of the Ponzi scheme A.

Welfare:
» Neoclassical steady state

u(l) +7(0) +¢r”

p—n

» Secular stagnation steady state

u(c®) +(0) — yr*

R

p—n
» Ponzi steady state
® J(¢)
1 AP) —
o)+ (07) —pmaxfeg £ 4

—n,nR}—¢sC<

AP

o

)
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Calibration

(a—a)t™7—1

v(a) = k—7—

Parameter Calibrated value Moment
Discount rate p="5%
Population growth n=0%
Reference rate of inflation for wage bargaining R = 0% .
CRRA for consumption 0 =4.46 "= —-3%
CRRA for wealth (relative to reference level) oc=1.16 AP = ¢" when € =
Scale parameter of preference for wealth k=0.18 ¢ =(1-0.1)c"
Reference wealth level a= -2 a= —2c"
Present value of primary surpluses d=1 D ="
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Calibration

Welfare cost of inflation under a Ponzi scheme:
AP
p Cl—]|.
v|erec ()]

The convex welfare cost of a price level jump:

(x+1)F -1

C(x)=uw 5

Cases:

> a=4and g =1,
> a=1and g =38;
» x=4and B =4
> x=1and p=1
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Trilemma
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Breaking through the trilemma

How can we break through the trilemma (such as to have full
employment, low inflation, and no Ponzi scheme)?

» Electronic money (abolish cash);
» Tax wealth or set an increasing consumption tax;
» Government spending;

» Redistribute across heterogeneous households.
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Pump-priming policy
How can we move the economy from the secular stagnation to the
neoclassical steady state (when inflation is persistent)?

For a given governmental policy (g, it) %, the equilibrium of the
economy, (c¢, LY, I, 7, T0)2, is given by:

- () e 3]

with 7'(5‘ given.
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Pump-priming policy

Non-contingent policy: (iz, 8¢)po

» Neoclassical equilibrium path: (&, L¢, Ts, 7y, 7A0) 2

» Secular stagnation equilibrium path: (&, LY, ¥, 72,, T8)%,.
Full commitment until time T.

Assumption: For households to coordinate on the neoclassical
equilibrium path, the inflation anchor needs to reach a threshold
by time T, even under the secular stagnation equilibrium path.

SN

Formally:

STl
—->
vV

N
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Pump-priming policy
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Pump-priming policy
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Pump-priming policy

What if the fiscal stimulus is financed by nominal debt (rather than
lump-sum taxes)?

» Nominal debt financing creates inflationary pressures, which
raises welfare!

The lack of fiscal space cannot prevent the implementation of this
reflation policy!

How to prevent excessive inflation?

» By paying for the stimulus through a fall in the price of
long-term debt.
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Conclusion
Trilemma
If the 2% inflation target is too low, we must either have:
» Secular stagnation
» Inflation is below target;

» Ponzi scheme
» Inflation is much above target when the Ponzi scheme
collapses.

In both cases, the central bank is powerless!

The trilemma is a fundamental challenge to the inflation targeting
framework (with a low inflation target).

Pump-priming policy
» Massive government spending = Overheat the economy =
Raise the inflation anchor;

» Raise the inflation target!
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