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Rapid monetary expansion and declining
nominal rates of interest since the early 1990s

Figure 1-1: Bol notes/Nominal GDP and short term interest rates




Continuing primary deficits and growing public
debts since the early 1990s

Figure 1-2: Public bonds and primary balances
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Deflationary environment since the early 1990s

Figure 1-3: Pirce indexes and inflation rates
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The Japanese economy as a strong case against
standard neo-classical views

* Mild deflations and near-zero interest rates despite monetary
expansion

* Inconsistent with zero rates with monetary contraction under the Friedman
rule

* High valuation of the public bonds despite continuing primary fiscal
deficits
e Far from Ricardian equivalence

* Inconsistent with the fiscal theory of the price level (FTPL)
* Weaker fiscal discipline resulted in not inflations, but deflations.



My model building strategy

* The Japanese fiscal policy has been non-Ricardian since the early 1990s.

* But, people are vaguely expecting a drastic fiscal reconstruction to be initiated
some day, but they do not know ‘when’ exactly.

. Assumin%that the economy will switch from the non-Ricardian regime with the
FTPL to the Ricardian regime with the quantity theory of money with a small
probability .

. ﬁ\t svx_/litching, the price level will jump up, and the nominal public bonds will be devalued
eavily.
* People always take into consideration such possible price jump when they form expectations.

* By fixing real sides completely, focusing only on nominal sides.
* Constant consumption: = -

. 1
e Constantreal interestrates;: = —--1



Potentially interesting predictions emerging from the
setup with a price jump at switching

* |In the non-Ricardian regime, given a small probability of a big price jump at
switching,
» A deflationary pressure is created to balance an one-off big inflations at switching.

* A gradual appreciation of the public bonds is made to balance their heavy devaluation at
switching.

* As long as the non-Ricardian regime continues, the real valuation of the public
bonds is backed beyond fiscal surpluses by the stochastic bubbles, which
eventually burst at switching, and a government may operate a Ponzi scheme.

* With consideration of unprecedented price jump at switching, the peso problem
emerges in the expectation of inflations during the non-Ricardian regime.
» Actual inflations < Expected inflations
* Ex post nominal returns < Nominal rates of interest



Circumstantial evidence for the peso problem
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Figure 1-4: A comparison between actual and expected inflation rates using survey data

= oine-year ahead ex post inflation rates (CPI, three-month moving average, including consumption taxes)

#  ESP Forcast (including consumption taxes)
= == == Consumer Confidence Survey (including consumption taxes)

®  Opinion Survey (excluding consumption taxes)

10.00
¢ [ ]
o Opinion Survey, by 3.5% in
o’ 2010-2017
6.00
[ ]
° ° ° Ceee eeee -
o e . e .* . Consumer Confidence
4.00 L] L .
o o° %" Survey, by 1.8% in
Q PRl TV N
VT, 2010-2017
2.00 - \‘~_~"_\_.~.
* * * e
\n.’a - * f ¢ o0 @
000 AN N NN
233333 o i i B R B B B B B B R
553883 g §8353885588558¢% ESP Forecast by
200 professional analysts
-4.00



Existing papers

 FTPL and the bubbles in the government’s intertemporal budget constraint
(GIBC)
* LeRoy (2004), Bloise and Regchlin (2008)

* Relaxing the GIBC

e Sargent and Wallace (1981) on monetary expansion and the price level

* FTPL and lower real returns
e Bassetto and Cui (2018)

* FTPL and high pricing of public bonds

e Braun and Nakajima (2012)

e (though not related to FTPL) Sakuragawa and Sakuragawa (2016), Kobayashi and
Ueda (2017)

» Switching among active/passive fiscal/monetary policy rules
e Davig et al. (2010), Bianchi and llut (2017)



Closest

* Davig, Leeper, and Walker, EER, 2011

» A standard neo-classical case (Active Monetary/Passive Transfers) as an
absorbing state

* Higher expected inflations emerge as the peso problem, reflecting a small
probability of sharp inflations in Active Transfers/Passive Monetary



A basic framework (1)

e Life time utility optimization
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A basic framework (2)

* Functional forms for preferences

* In this setup with constant consumption( = — ), oisinterpreted as the
interest elasticity of money demand.
* o0 may differ between the two specifications.

* Including positive in money makes marginal utility finite at— = 0, and

imposing an upper bound of the nominal rate of interest.
* Itis assumed that there is medium of exchange alternative to central bank cash.
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Money demand function: An interpretation of o

-1

Upper bound of nominal
interest rates

Liquidity trap, or infinite elasticity
at zero interest rates
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Optimality conditions

e FOC’swith = — (constant consumption).
R_1 g ,& .M 0

* Terminal condition
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Price dynamics under the QTM

* Prices are determined by monetary policy without any reference to
fiscal policy.
* Prices increase at the rate of monetary growth
PR

t+1 —
1 =1 4

t

* Fisher equation holds.

_1+m
T
* The QTM price level ( ) is determined according to the outstanding money
stock.




An example of Ricardian fiscal policy with the QTM

e Ricardian fiscal policy (0 < < 1), responsive to the outstanding
public bonds.
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A continuum of equilibria: Possible hyperinflations

e The initial price: P, > P

Pt+1_ b >1 7
P 1-/
Mo
R
1 1+ m
- >
R 1-/ b

e Satisfying terminal condition
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A continuum of equilibria: Impossible deflations

* The initial price: P, < P

Ra _ b<l 4 ¥

R
M
R
R- 1

* Not satisfying terminal condition with monetary expansion ( > 0)
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Non-Ricardian fiscal policy with the FTPL (1)

* The FTPL works as an instrument to pick up a particular
equilibrium among a continuum of hyperinflationary
equilibria in standard monetary models.

NR R
R >R

* Non-Ricardian fiscal policy

* Fiscal surpluses are irresponsive to the outstanding public debts, and
determined in a real term: > 0

R™(t,- g) ™ e(M., M)
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Non-Ricardian policy under the FTPL (2)

* Two interpretations of the government’s intertemporal budget
constraint.

* A sort of arbitrage condition for the real valuation of the public bonds.

B & B,
PNtR _b?e PN]|;2

t+1

* The government’s and household’s intertemporal budget constraint share the
same terminal condition.
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Switching from non-Ricardian with the FTPL to
Ricardian with the QTM

* With a small annual probability i, the non-Ricardian regime with the
FTPL switches back to the Ricardian regime with the QTM.

* Thus, the economy eventually comes back to the Ricardian economy.

* In the Ricardian regime, the price level is determined according to the
money stock.




Equilibrium characterization (1)

* The equilibrium path is deterministic in each regime, but a switching
possibility introduces uncertainty into this setup.

* FOC’s
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Equilibrium characterization (2)

* The terminal condition for the household’s intertemporal budget
constraint (discounting nominal bonds and money by nominal rates)
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Price dynamics in the non-Ricardian regime

* Depending on the initial price, deflations (inflations) are determined according to

Eoe— & P =
(;H+1 - Ft)NiR F’[)Rllr
NR Q e 3 § 9 pNR
RNR: - eiél'/% - Qgﬁﬁ)
R Lpee T R(v-9 24 B
1. No discontinuity at switching given o = .- supported

2. At switching, price jumps down given o > 4.A notsupported
* In the non-Ricardian regime, too high inflations are inconsistent with the upper bound of the

nominal rate of interest.

3. At switching, price jumps up given 5 < .A supported
* never reaching a corner.



Inconsistent with too high inflations in the non-
Ricardian regime

Too high inflations are
inconsistent with the -1

upper bound. ;

Upper bound of
nominal interest rates

Liquidity trap, or infinite

elasticity at zero interest rates
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Deflationary equilibria with monetary expansion

* The terminal condition associated with the money stock holds in the
deflationary environmentif (1 + )(1 - ) < 1, or a switching
probability dominates monetary growth. Thus, > O is still possible if
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The peso problem: A difference between actual
and expected deflations

* A deflationary pressure is created by a rare event of large price jump.

* In the deflationary environment, actual deflations > expected deflations.

F)h“? éi F)PdR
> Em
t+1 C'tt

* In the deflationary environment, ex post nominal returns (eventually
negative) < nominal interest rates (at least zero).
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A sort of arbitrage condition for the real valuation
of the public bonds

* The real valuation of the nominal public bonds (discounting real bonds
by real rates)

bl ApE R
1

o R

. gradual appreciation thanks to continuing deflations

+1
: heavy devaluation due to large price jump

+1

* An important note: A non-Ricardian fiscal policy continues one more period after
switching.



The government’s intertemporal budget constraint
in the non-Ricardian regime

 Black: backed by non-Ricardian fiscal surpluses
* Blue: backed by a heavy devaluation and Ricardian fiscal surpluses
* Red: backed by stochastic bubbles
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* Important feature: The initial real valuation is independent of the
path of

. is determined according to monetary expansion.



Ricardian equivalence in the non-Ricardian regime!

* The initial price gy isindependent of non-Ricardian fiscal policy or «.

F%)NR 1_(b(1/)/)e'la b[( '/)t b PE g“m T(]b )T_%Te
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* The initial real value of the public bonds is independent of € or fiscal surpluses

(deficits).
e With Ricardian equivalence, € may be negative.

The initial price is lower to the extent that the stochastic bubbles are larger
in the GIBC, but it is not influenced by fiscal policy even in the FTPL
environment.



A continuum of deflationary equilibria including pricing by the QTM and
possible stochastic bubbles

* With 3 = (the upper bound of the initial price equivalent to the
QTM)

im b (1- 4 — =0

NR
T P

* With 5 < , (leading to the deflationary environment)
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The terminal condition differs between the household’s and
government’s intertemporal budget constraints (IBC)

 Asymmetry between the household’s and government’s IBC

e

. . 181 6RO
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* In the deflationary non-Ricardian regime, the government can
operate a Ponzi scheme, but the public bonds never serve as net
wealth for the household at all.



Tentative summary

* Given a big price jump at switching, deflations and near-zero rates of
interest emerge in the non-Ricardian regime.

* In this environment with switching, the FTPL serves as not an

equilibrium selection device, but an instrument to create a continuum
of deflationary equilibria.

* The stochastic bubbles emerge in the non-Ricardian regime, but they
burst at switching.

* The initial price is lower to the extent that the bubbles are larger in the GIBC,
but it is completely independent of non-Ricardian fiscal policy.

* A government can operate a Ponzi scheme as long as the non-Ricardian
regime continues.



Calibration exercises

* It is assumed that in the early 1990s,
 Fiscal policy switched from Ricardian to non-Ricardian.
 Fiscal surpluses (&) were expected to be negative in the non-Ricardian regime.

* Aslightly downward deviation of the 1990 price level from the QTM level by a
deflationary shock.

- > as only a exogenous disturbance in this model.

* People believe that the economy will eventually switch back to
Ricardian with the QTM.

* The predicted relative positions of money balances and public bonds
are matched with the observations.



A set of parameters

A set of parameters
e =099
« =01,005an@o0 1

» Extremely low interest elasticity is consistent with stable Marshalliank under positive
interest rates.

e = 0.0 3 $1980-1989)
« =004 ( > )

e = -29 (2000-2016) with — =100
. M
e Given k=—" #.07€ (1980-1990),
P*(y- 9)
11+m- ¢
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On the initial price of 1990

 To pick up the initial price consistent with the observed relative money
stock and public bonds

 Ricardian
* 1997 1 B, given k=0.08

* Non-Ricardianwith { 99% 1990

* 1997 1 O/ for =01
* 1997 1 16 for =005
001

¢ 19961271:0['



Calibration result (1)

Figure 3-4: Relative sizes of Bo) notes and nominal publicbonds
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Calibration result (2)

Figure 3-5: Nominalrates of interest and inflationrates
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Degree of over-estimation of one-year ahead
inflations

* According to the observation of the years 2010-2017
* 1.8% in the CCS.
* 3.5% in the OS.

* According to the calibration,
 Around 2.4% in either o.



Calibration result (3)

Figure 3-6: Expected presentvalue of real bonds
according to actual and expected deflations
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Calibration result (4)

Figure 3-7: Non-Ricardian and Ricardian price levels
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Calibration result (5)

Figure 3-8: Relative sizes of nominal public bonds
in non-Ricardian regime and at switching
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Conclusion

* Deflationary economy despite monetary expansion is possible given a
large, one-off increase in the price level at switching in the future.

* High valuation of the public bonds despite continuing primary budget
deficits is possible given repayment by a heavy devaluation at
switching and by Ricardian fiscal policy after switching.

* Hence, monetary expansion and irresponsible fiscal policy do not help
fix a deflationary situation.



