The Central Bank Strikes Back !
Credibility of Monetary Policy under Fiscal Influence

1

Antoine Camous Dmitry Matveev?

LUniversity of Mannheim

2Bank of Canada

March 19, 2021



Disclaimer

The views expressed in this paper are solely those of the authors, and no
responsibility for them should be attributed to the Bank of Canada.



Motivation

Political Pressure on Central Banks

Il Facing Pressure
- Succumbing
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source: Binder (2019)

® Sample of 118 central banks, events based on media reports

® Why? electoral deadlines and public debt management



Political influence over central banks

A classic...

e Donald J. Trump & o

@realDonaldTrump

__The United States should not be penalized because we are
doing so well. Tightening now hurts all that we have done. The
U.S. should be allowed to recapture what was lost due to illegal
currency manipulation and BAD Trade Deals. Debt coming due
& we are raising rates - Really?

(0 85.5K 1:51 PM - Jul 20, 2018 ]

= Shall a central bank lean against fiscal influence to preserve its
independence?



e.g. Eurozone

Several ECB programs include provisions contingent on fiscal decisions:
- Liquidity support to Greek banks conditional on fiscal consolidation
- OMT: debt buying program conditional on fiscal consolidation

- Collateral framework: risk premium threshold / credit rating

Controversial:

"overburdening monetary policy may eventually diminish and compromise
the independence of credibility of the central bank, thereby reducing its
effectiveness to preserve price stability.” [A. Orphanides (2013)]



e.g. Eurozone

Several ECB programs include provisions contingent on fiscal decisions:
- Liquidity support to Greek banks conditional on fiscal consolidation
- OMT: debt buying program conditional on fiscal consolidation

- Collateral framework: risk premium threshold / credit rating

Controversial:

"overburdening monetary policy may eventually diminish and compromise
the independence of credibility of the central bank, thereby reducing its
effectiveness to preserve price stability.” [A. Orphanides (2013)]

= Monetary rules to incentivize fiscal authorities?
= Risk to independence and price stability? ie. credibility?



This project

Monetary policy under fiscal influence

® Monetary - fiscal policy game

® Asymmetric commitment technology
- Central bank under (limited) commitment
- Treasury under discretion ... with influence
® Contrast different monetary rules:

— standard vs. strategic (fiscal conditionality)



This project

Monetary policy under fiscal influence

® Monetary - fiscal policy game

® Asymmetric commitment technology
- Central bank under (limited) commitment
- Treasury under discretion ... with influence
® Contrast different monetary rules:

— standard vs. strategic (fiscal conditionality)

® Key message: strategic rules...
1. implement better economic outcomes
2. enhance the credibility of a central bank

3. especially at high level of public debt, nominal and short maturity



(selected) literature

Time inconsistency of optimal policy plans

- Monetary policy: strategic inflation
Diaz-Gimenez, Giovanetti, Marimon and Teles (2008)

- Fiscal policy: interest rate manipulation

Debortoli, Nunes (2013) and Debortoli, Nunes, Yared (2017)

Non cooperative monetary-fiscal policy

Dixit and Lambertini (2003), Gnocchi (2013), Gnocchi and
Lambertini (2016), Barthelemy and Plantin (2018)

Limited commitment

Farhi, Sleet, Werning, and Yeltekin (2012), Scheuer and Wolitzky
(2016)

Strategic rules

Bassetto (2005), Atkeson, Chari and Kehoe (2010), Camous and
Cooper (2019)



This project

Outline

1. Static linear quadratic framework

- Institutional set up
- Standard and strategic monetary rules

- Evaluation of credibility

2. Dynamic cash-credit economy
- Endogenous state variable: public debt

- Level, nominal vs. real, short vs. long

- Inflation target and credibility



Static Game

Linear Quadratic Framework



LQ framework

Rank economic outcomes: L(e, T, 7)

® Social Loss Function

£0) = 5[ =7V + Mr =7V +Aly — Y]

N -

® “Phillips curve”
y()=7—-7°4 a(r — 7°)

® Rational expectations

7 =7 and =7 ie. e=71°+an®



LQ framework

Key variables: (A, a)

® Social Loss Function

£0) = 5[(r =7+ Mm =7+l — Y]

N -

® “Phillips curve”
y()=7—-7°4a(r — 7°)

® Rational expectations

7 =7 and =7 ie. e=71°+an®



LQ framework

Benchmarks: cooperation (or joint government)

® Under commitment

T=T T=T7 y=0 e=7"4an" =¢€"



LQ framework

Benchmarks: cooperation (or joint government)

® Under commitment

T=T T=T7 y=0 e=7"4an" =¢€"

® Under discretion

" " «, O % * «@ *
T=T4vy T=T7 +X’YY y=0 e=e +(1+O‘X)7y

< inflation and fiscal biases and welfare loss

< higher a and lower A 1 inflation bias



Monetary - Fiscal game

Non cooperation, asymmetric and partial commitment
® Monetary authority with limited commitment
® Fiscal authority without commitment and with influence
— Monetary interventions to curb fiscal discretion?

— Are these interventions credible?



Monetary - Fiscal game

Non cooperation, asymmetric and partial commitment
® Monetary authority with limited commitment
® Fiscal authority without commitment and with influence
— Monetary interventions to curb fiscal discretion?

— Are these interventions credible?

= Specify a game ...
= ... and contrast credibility across policy regimes



Const. stage Sequential game Losses
Monetary Private  Fiscal Monetary Fiscal Monetary
authority agents authority authority authority ! authority
k k 3 k(e k
keeps T (S) | LM e at () 1 L (e, 7))
*(S) e T
reneges
g 7 (S) | LI (e, 7,77 ()) LL (e 7w () + R

- Timing: fiscal influence

- k> 0: degree of monetary commitment

- 7"(8) =argmax L(e, T, )




Evaluating credibility

® A monetary rule 7¢(S) is credible iff V7 € T(e):
£m’k(e,7', ’ﬂ'k(')) < ﬁm’r(e,T, 7rr(~)) + K
where

T(e) = {7 st. L (e,7,7"(")) < m;xllf’k(e,?,ﬁk(-)) }



Evaluating credibility

® A monetary rule 7¢(S) is credible iff V7 € T(e):
£m’k(e,7', ’ﬂ'k(')) < E"”r(e,T7 7rr(-)) + K
where

T(e) = {7 st. L (e,7,7"(")) < m%axllf’k(e,?,ﬁk(-)) }

® £ is the credibility cut-off of a rule

= £m,k . _Em,r .
f= max () )

i.e. the minimum degree of commitment that rules out renege

= Study fiscal and monetary decisions on / off equilibrium



Monetary rules

Contrast credibility for

1. Standard rule
< the central bank delivers the inflation target 7*

VS, ©f(8S) ==

2. Strategic rule

— the central bank implements m = 7* and induces 7 = 77,

VS, 78(S) = 77

NB benevolent policy makers, i.e. £f(:) = £™(-) = L(")



Standard rule - 7%(S) = 7

L()
£k ()

Welfare loss under keep - 7%(-) = 7*



Standard rule - 7%(S) = 7

L()
£h)

™t

If credible, eqm outcome

T=71"4+qy*, m=7"and e = e* + yy*



Standard rule - 7%(S) = 7

L(:)

['k(') cr(.)

™+ Ay

Welfare loss under renege

n"(e, ) =argmin L(e, T, T)



Standard rule - 7%(S) = 7

L(:)

k.
L <) [’r<‘)

L

Profitable fiscal deviations: 7 € T(e)



Standard rule - 7%(S) = 7

L(:)

['k(') cr(.)

™+ Ay

The rule is credible iff
vr e T(e), k > LK) - L7(")



Standard rule - 7%(S) = 7

L(:)

['k(') cr(.)

=

™+ Ay

Credibility cut-off
'%1 = maxTeT(e) Ek() - El’()



Strategic rule

Design a rule 7%(8) to

1. implement cooperation + commitment equilibrium

= if 7 = 7%, then 7¢(-) = 7* on eqm



Strategic rule

Design a rule 7%(8) to

1. implement cooperation + commitment equilibrium

= if 7 = 7%, then 7k(\) = * on eqm

2. provide incentives...

= if 7 # 7%, then punish

vr L0k (e*, 7,7k () = £FF (e, 7, 7%) off eqm



Strategic rule

Design a rule 7%(8) to

1. implement cooperation + commitment equilibrium

T=7" T=x" y=20 e=c¢"
= if 7 = 7%, then 7k(\) = * on eqm
2. ... and minimize credibility cut-off

= if 7 # 7%, then offset welfare effect of fiscal deviation

vre T(e*), LOF(e*, 7, 7¥())=L"*(e*, 7%, 7*)  off eqm



Strategic rule

On equilibrium

T=7" m=7m"and e = &*



Strategic rule

Off equilibrium 1 - keep
VTﬁ”‘(e T, T ()) > LOk(er, T, 1)



Strategic rule

L)

Off equilibrium 2 - renege

7" (e, ) =argmin L(e, 7, )



Strategic rule

Profitable fiscal deviations
T(e*) = {7’ s.t. ﬁf”(e*,T, 7Tr(')) < Ef’k(e*,T*,Wk(-)) }



Strategic rule

Credibility cut-off

max,er(er) L7* (&%, 7,75(-)) — L™ (e, 7,7 ()



Strategic rule

Minimize credibility cut-off

Fo = E’"’k(e*,T*ﬂr*) — min cr() E’"’r(e*,T, 7Tr(-))



Comparing rules

1. different equilibrium outcomes
e Standard inflation target 7* credible iff k > 1(+)

*

T=T"49y* w=7" y=0 e=e€"+qy"

® Strategic rule credible iff £ > Ro(-)



Comparing rules

1. different equilibrium outcomes

e Standard inflation target 7* credible iff k > 1(+)

*

T=7"4+qy* wm=1" y=0 e=e"+qy”

® Strategic rule credible iff £ > Ro(-)

2. sensitivity of credibility cut-off
® For both rules ie{l,2}

dri(+) <0 dri(-)

A da 0

= The higher the relative gain to renouncing the rule, the higher the
degree of commitment to defend the rule against fiscal influence



Comparing rules

3. credibility gains of strategic rule?

1?62(') < I_€1(~)?
® Benefits:

- anchor private agents expectations

- eliminate fiscal bias 7 # 7*

o Costs: off eqm threat 7 (-) # 7*



Comparing rules

3. credibility gains of strategic rule?

1?62(~) < 1?61(~)?
® Benefits:

- anchor private agents expectations

- eliminate fiscal bias 7 # 7*

o Costs: off eqm threat 7 (-) # 7*

= strategic rule is more credible when:

- Ais low, i.e. monetary deviations from 7* are not costly

- « is high, i.e. small deviations from 7™ are required to deter 7 # 7*

i.e. when monetary credibility to fiscal influence is weak



Strategic rule

Lack of monetary commitment: x < i,

1. Adjust inflation target 7° > 7*

- decreases the relative gains to renouncing the rule
- i.e. decreases the required credibility of the rule 7%(S)
di (")

<0
dns |ns=r*




Strategic rule

Lack of monetary commitment: x < i,

1. Adjust inflation target 7° > 7*

- decreases the relative gains to renouncing the rule
- i.e. decreases the required credibility of the rule 7%(S)
di (")

<0
dns |ns=r*

2. Constrained efficient policy mix

- trade-off: intertemporal losses vs. provision (credible) incentives
- implementation as an outcome of the fiscal-monetary game

- "adjust more 7/7* than 7/7" if a/X\ > 1"



LQ framework

Other Extensions

1. Aggregate shocks

< Credibility L Stabilization

2. Different objective functions

- Conservative central banker

- Self-interested treasury

3. Repeated static game

— Credibility vs. reputation?



1. Adjust inflation target

o as a function of n°/7*

04
035 \
03
025
0.2
0.15

0.1

0.05
05 1 15

Inflation target 7* /7"

*

e=7"4+ar® T=7" and w=n7°

(A =3/2 and v = 1/2, all other parameters set to 1)



1. Aggregate shocks

PC with shocks ¢

y()=7+ar—e+e

Stabilization = state contingent policy choices:

* *

0 € T L e —
TE =1 — =7 -
¢ A+ ya2 + Ny ‘ A+ ya? + Ny

State contingent credibility?

Re) = L™ (e, e, 77, mr) — min L™ (e, ¢, 7,77 (S))

No! Credibility L Stabilization dR(e

)

0



2. Different objective functions

Conservative central banker A > \

09 095 1 105 11 115 12 125
Monetary conservatism A/A

- Reduce inflation bias and relative gains to renege

- Increases the cost to implement a strategic threat if keep

= K1 is decreasing in by Ko is U-shape in hy



2. Different objective functions

Self interested fiscal authority 5 > ~

05 06 07 08 09 1 11 12 13 14 15
Relative fiscal bias /v

- Standard rule the higher 7, the higher the fiscal bias, the lower the

relative gain to the monetary authority to renege.

- Strategic rule eqm outcome not sensitive to 4 + does not enter into
the central bank’s objective



3. Repeated static game

Reputation vs. credibility

A monetary rule 7%(-) is sustainable in a reputational eqm iff V7 € T(e):

A() =Lk (e, , Wk(S)) — L (e,7,7"(S))
ST Benef (=k)

-1 3 ﬁﬂ |:£(ed,7'd,7('d) - ,C(e,T*,ﬂ'*)} <0

LT Costs (=k)

= Focus on the game between private agents and the central bank !



Dynamic Game

Cash-credit economy with public debt



Monetary-Fiscal and Public Debt

"The second reason for the changing relations between the central bank
and the Treasury is the growth of the public debt. The cheap money policy
in the 'thirties gave the Treasury a vested interest in a monetary policy that
would bring about a decline in the rate of interest; and the war finance
exigencies accelerated and amplified these trends. At the present time the
existence of a debt of unprecedented magnitude in all countries of the world
makes it desirable to so manage this debt as to prevent a material increase in
interest rates. It is thus the increase in the public debt, rather than the
supposed dominance of the Treasury over the central bank, that is the
precondition of the present-day changes in the principles and technique of
central banking.”

Kriz M. (1948) “Central Banks and The State Today”, American Economic
Review, Vol 38



Monetary-Fiscal and Public Debt

JOINT ANNQUNCEMENT BY THE SECRETARY OF THE TREASURY
AND TEE CHATRMAN OF THE BOARD QOF GOVERNORS, AlD OF THE
FEDERAL OPEN MARKET COMMITTEE, OF THE FEDERAIL RESERVE SYSTEH

RELEAST MORNTNG WEWSPAPERS,
Sunday, March Y, 1951, 8-261k

The Treasury and the Federal Reserve System
have reached full accord with respect to debt-
managemeﬁt and monetary policies to be pursued in
furthering their common purpose to assure the
successful financing of the Government's reoguire-
ments and, at the same time, to minimize monetizatlon

of the public debt.



Dynamic game

Cash-credit economy

® Time inconsistency: public debt

- Monetary: strategic inflation outstanding debt

- Fiscal: interest rate manipulation newly-issued debt



Dynamic game

Cash-credit economy

® Time inconsistency: public debt

- Monetary: strategic inflation outstanding debt

- Fiscal: interest rate manipulation newly-issued debt

® Dynamic game with endogenous public debt s

- on/off equilibrium paths to assess credibility

< a rule might be credible today at s but not tomorrow at s’ > s...



Dynamic game

Cash-credit economy

® Time inconsistency: public debt

- Monetary: strategic inflation outstanding debt

- Fiscal: interest rate manipulation newly-issued debt

® Dynamic game with endogenous public debt s

- on/off equilibrium paths to assess credibility

< a rule might be credible today at s but not tomorrow at s’ > s...
® Monetary rules

- Standard - constant money growth rate e.g. Friedman rule
- Strategic - lean against fiscal influence to
— eliminate fiscal bias

— and deliver monetary objective



Cash-credit with debt

Households
e Utility

+o0 oo
S 8 Ulcerder k) = 3 5[5 1og(ce) + (1 — ) log(dk) + v
t=0 t=0

® Cash-in-advance constraint
Pedy < My_q
® Budget constraint, nominal debt

M, + tht + Pec + Pedy < My + Br—1 + Pt(]- - /t)(]- - Tt)

® + No Ponzi condition



Cash-credit with debt

Government

® Budget constraint, nominal debt
My — Me_1 + q:B: + Pt(l - /t)Tt =Bi_1+Pg

® Institutions
- Fiscal: {m:}
- Monetary: {o:} M = M:_1(1 + ov)
- ... and debt {B;} is s.t. the GBCs are satisfied



Cash-credit with debt

Policy Regimes

1. Cooperation under commitment

— Ramsey equilibrium
optimal policy ... and incentives to deviate

2. Non cooperation and asymmetric commitment

— Markov-perfect fiscal policy under monetary rules

curbing fiscal bias and credibility?



Credit good, ¢

1. Ramsey - N-debt

Cash good, di

Leisure, It

Tax rate, T

Money growth, o1 1

Debt/Money, 21

1
05
0
Pricelevel, log Pr Tnv. real rate, G Inv. nom. rate, g
1.05
0.95
0 1 2 3 4 0 2 3 4 2 3
Time Time Time

“If the continuation plan of a Ramsey plan is not a Ramsey plan,

the Ramsey plan is time-inconsistent”

then



2. Asymmetric commitment

Analysis
1. Game

- Constitutional stage: {o*(S)}
- Then fiscal and monetary authorities play a sequential Markov game

2. Recursive formulation
3. Standard rule: constant money growth rate
4. Strategic rule

5. Credibility, nature of debt and conduct of monetary policy



Dynamic game

Key results

® Nominal debt provides incentives to the fiscal authority

- credible Friedman rule implements optimal allocation

- strategic rules require less credibility to implement same allocation



Dynamic game

Key results

® Nominal debt provides incentives to the fiscal authority

credible Friedman rule implements optimal allocation

strategic rules require less credibility to implement same allocation

® Credibility cut-off of strategic rule is lower

when debt is low
when debt is real rather than nominal
when debt is long term rather than short term

when the central bank deviates from the Friedman rule



Conclusions

Should CB strike back if pressured by elected policy makers?



Conclusions

Should CB strike back if pressured by elected policy makers?
® Strategic rule designed to curb fiscal dominance:

- improves economic outcomes
- (generally) improves the credibility of core monetary objective

— esp. when debt is high, nominal and short term

® Deviation from optimal monetary target on eqm improves credibility
— Credibility as criteria for optimal inflation target
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® Next? Heterogenous agents to study
- fiscal political economy, e.g. progressive labor taxes

- monetary Fisher channel



Conclusions

Should CB strike back if pressured by elected policy makers?
® Strategic rule designed to curb fiscal dominance:

- improves economic outcomes
- (generally) improves the credibility of core monetary objective

— esp. when debt is high, nominal and short term

® Deviation from optimal monetary target on eqm improves credibility
— Credibility as criteria for optimal inflation target

® Next? Heterogenous agents to study
- fiscal political economy, e.g. progressive labor taxes

- monetary Fisher channel

THANK YOU !



Dynamic Game

Detailed analysis



Cash-credit with debt

Households
e Utility

+o0 oo
S 8 Ulcerder k) = 3 5[5 1og(ce) + (1 — ) log(dk) + v
t=0 t=0

® Cash-in-advance constraint
Pedy < My_q
® Budget constraint, nominal debt

M, + tht + Pec + Pedy < My + Br—1 + Pt(]- - /t)(]- - Tt)

® + No Ponzi condition



Cash-credit with debt

Households
e Utility

+o0 oo
S 8 Ulcerder k) = 3 5[5 1og(ce) + (1 — ) log(dk) + v
t=0 t=0

® (Cash-in-advance constraint
Pidy < My_1
® Budget constraint, real debt
M; + i Pri1be + Prcy + Pedy < My_q + Pibe—1 + Pe(1— 1)(1 — 1)

® + No Ponzi condition



Cash-credit with debt

Government

® Budget constraint, nominal debt
My — Me—_1 + q¢ By + 'Dt(]- - /t)Tt =Bi_1+Pg

® Institutions
- Fiscal: {:}
- Monetary: {o:} My = Me_1(1 + o4)
- ... and debt {B:} is s.t. the GBCs are satisfied



Cash-credit with debt

Policy Regimes

1. Cooperation under commitment

— Ramsey equilibrium

commitment ... and incentives to deviate

2. Non cooperation and asymmetric commitment

< Markov-perfect fiscal policy under monetary rules

curbing fiscal bias and credibility?



Credit good, ¢

1. Ramsey - N-debt

Cash good, di

Leisure, It

Tax rate, T

Money growth, o1 1

Debt/Money, 21

1
05
0
Pricelevel, log Pr Tnv. real rate, G Inv. nom. rate, g
1.05
0.95
0 1 2 3 4 0 2 3 4 2 3
Time Time Time

“If the continuation plan of a Ramsey plan is not a Ramsey plan,

the Ramsey plan is time-inconsistent”

then



1. Ramsey - N vs. R-debt

Credit good, ¢ Cash good, d; Leisure, It
9 g o =
n q
Tax rate, 7¢ Money growth, or— 1 Debt, be
y

[c
Pricelevel, log P; Tnv. real rate, G Inv. nom. rate,
Q 1.05
0.95
0 1 2 3 4 0 1 2 3 4
Time Time

“If the continuation plan of a Ramsey plan is not a Ramsey plan, then
the Ramsey plan is time-inconsistent”



1. Ramsey - N and R-debt

® QOptimal “timeless allocation”, t > 1

- Smooth tax distortions = constant path of debt
- Don't distort twice = Friedman rule, i.e. oy =5 —1

< stationary allocation

® Short run incentives to deviate, t =0

- Strategic inflation, esp. N-debt

- Interest rate manipulation, 70 < 71

. P U L 1-m
qO_Pqu_BUc,o_Bl

>

—T1

e Welfare: Ramsey W'™(s_1) vs. timeless W*(s;_1)



2. Asymmetric commitment

Analysis

1. Game

2. Recursive formulation

3. Standard rule: constant money growth rate
4. Strategic rule
5

. Credibility, nature of debt vs. conduct of monetary policy



1. Dynamic Game

® Constitutional stage: design of monetary rule

ok = {Jk(z,l7 )}

® Markov dynamic game, for all t > 0

. B
i. State: z;_1 = Mtt 11

Fiscal authority plays 7+
Monetary authority
- either keeps its promise and plays ()
- or reneges and plays o"(-) at cost Kk > 0
Households choose {c:, dt, I:} and {M;, B;}

Bt

v. Next state: z; = W




2. Egm of the game

Given o = ¢*(-), an equilibrium is a set (T, o, P) of fiscal, monetary and
private agents policy functions, and value functions { V7 (-), V¥ ()} s.t.

® The fiscal policy function T = 7(z_1, c*) solves the following program:

VFi(z_1,0%) = max U(r,0) + BV (z,0%)
s.t. to the government budget constraint and ¢ = o.

® The monetary policy function o = o(z_1,7,0*) solves:

M P U(r,0) + BVM(z,T,0%) if o = 0%(z_1,7)
Vi(za,m o) = n;,azx{ U(r,0) + BVM(z,7,0%) — K otherwise

s.t. to the government budget constraint and 7.

® P is a competitive equilibrium.




3. Standard rule

Nominal debt provides incentives to treasury

Consider a standard rule of constant money growth rate:
V(t,s,7T)or=0">p5-1
If x be arbitrary large and debt is nominal ...

... then the policy game results in stationary allocation:

- debt is constant and equal to its “initial value”,

- allocation {c, dt, It }{°5 and taxes {7}/ are constant.



3. Standard rule

Constant money growth rate and nominal debt

® |nterpretation?

< The best response of the fiscal authority to credible constant money
growth rate is NOT to manipulate the real interest rate

® Mechanism?

< Nominal debt is subject to de/revaluation (not real)

— Interest rate manipulations of newly issued debt induce offsetting
reevaluation of outstanding debt



3. Standard rule

Constant money growth rate and nominal debt

® |nterpretation?

< The best response of the fiscal authority to credible constant money
growth rate is NOT to manipulate the real interest rate

® Mechanism?

< Nominal debt is subject to de/revaluation (not real)

— Interest rate manipulations of newly issued debt induce offsetting
reevaluation of outstanding debt

® Implication?

< Commit to 0% = 8 — 1, get the optimal “timeless” allocation.

— Pb: credibility



4. Strategic rule

Principles

1. Implement timeless allocation

- if 7t = 7" (2¢-1),then o*(ze—1, 7)) = B — 1

- if T¢ # 7% (2e-1), then 0" (z—1, ) = 0 st
VFk(Zt_l, Tt) S Wta(Zt_l)

2. Minimize credibility cut-off

if 7+ € T(z;—1) and 7+ # 7*(2¢—1), then O'k(Zt_hTt) =0 s.t.
VFk(Zt_l,Tt) = Wta(zt_l)

with
T(ze—1) = {7’ s.t. VF’(ztfl,T) > Wta(ztfl)}



5. Credibility

A monetary rule {o*(-)} is credible

if the central bank implements the rule along the eqm path
{&t; ’lfh Etfl}(t)io

i.e. if the commitment intensity satisfies for all ¢

K> max {VMr(Etfla T¢) — VMk(ftflaTt)}
T €T(Z-1)

where

T(%-1) = {rst. VI (G 1,7) > V1, 7)}



5. Credibility

Credibility cut-off, strategic rule

® \When debt is nominal

Fo(z_1) = W™(z_1) — W*(z_1) with d:2(~) >0
z_4

since continuation debt under Ramsey is decreasing: z < z_



5. Credibility

Credibility cut-off, strategic rule

® \When debt is nominal

Fo(z_1) = W™(z_1) — W™(z_1) with djz(') >0
z_4

since continuation debt under Ramsey is decreasing: z < z_

® \When debt is real

Ra(b-1) < W™(b_1) — W*(b_1) with ddlf(') >0
-1

where the inequality is binding at higher level of debt b_; > b



5. Credibility cut-off

K for standard vs. strategic rule, N-debt

-1072

| |= = = standard rule (left axis)

strategic rule (right axis)

Debt-to-Money ratio, z_;

increasing in the level of debt z_;



5. Credibility cut-off

k for strategic rule, N-debt vs. R-debt

= = = real debt

nominal debt

b
Debt, by

lower for real debt



5. Debt maturity

Ramsey policy, N debt, different maturities

Credit good, ¢, Cash good, d, Leisure, I,

Money growth, o, Debt/Money, (1+ pg)i-1

Price level, log P; Inv. real rate

a-8 -G f-g

Pug
P
[/A‘\
0 1 2 3 4 5 6 7 8 0o 1 2 3 5 6 7 8 0 1 2 3 5 6 7 8

Time. Time. Time

implicit duration: 5 years (p = 0.93) - 10 years (p = 0.94)



5. Debt maturity

Proposition
® |let
- debt be real
- debt be long run p =1

then the policy game results in timeless allocation

Vb_y >0 R(b_1) =0

°® Why?
- MP: log preference and real debt (DGGMT 2008)
- FP: debt maturity p =1 (DN 2013)



5. Credibility cut-off

K, strategic rule, varying debt maturity

nominal debt (1 year) b
nominal debt (10 years)
[ |= = = real debt (1 year) 1
————— real debt (10 years)

Debt, by

the longer maturity, the lower credibility cut-off



Dynamic path under lack of commitment: k < Ra(z_1)

Credit good, ¢,

5. Credibility cut-off

Cash good, d,

Leisure, [,

Tax rate, 7

Money growth, o,

Debt-to-Money, 2z,

-1
Price level, log P, Inv. real rate, ¢ Inv. nom. rate, ¢
B
0 1 2 3 4 0 1 2 3 4 1 2 3
Time Time Time

deleveraging to zp s.t. K > Ra(2o0)




5. Credibility cut-off

k for strategic rule, N-debt with o, > 0, > 0/

o=p3-1

-
~-.
'~ -

0 Zm £
Debt-to-Money ratio, z_;

deviating from the Friedman rule lowers required commitment intensity at
higher level of debt
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Should CB strike back if pressured by elected policy makers?
® Strategic rule designed to curb fiscal dominance:

- improves economic outcomes
- (generally) improves the credibility of core monetary objective

— esp. when debt is high, nominal and short term

® Deviation from optimal monetary target on eqm improves credibility
— Credibility as criteria for optimal inflation target

® Next? Heterogenous agents to study
- fiscal political economy, e.g. progressive labor taxes

- monetary Fisher channel

THANK YOU !
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Refinancing eligibility

Eligibility criteria for securities used in Eurosystem refinancing operations.
The Eurosystem’s regulatory framework for monetary policy implementation
requires the best of the ratings issued by the four main agencies to be applied,
according to the ‘first best’ rule. Only in the extreme event of all four agency
ratings going below investment grade level would banks no longer be

able to use ltalian government bonds as collateral for refinancing operations
and the Eurosystem cease purchasing such bonds as part of the expanded asset
purchase programme (APP).!

Ref Financial Statbility Report, Banca d'ltalia, November 2018

1Guideline ECB/2014/31. The ECB’s Governing Council can decide to
suspend the application of the Eurosystem’s credit quality thresholds if the State is
receiving financial assistance through a European Union, International Monetary Fund
or ECB programme and complies with its conditions.




Disciplined private expectations

® Consider a simple LQ framework

L()= L [(m— ) 4+ (y —y*)z] st. y=m—n7°

N

® Objective: support strategy 7° = «* with credibility s
® Multiple equilibria for intermediate values of x
™

® Solution? “Taylor principle”

7 =n" +a(r®—7"), stable iffa < 1



Competitive Equilibrium, N-debt

A competitive equilibrium in an economy with nominal debt consists of a price
system {P:, g:}22, a private sector allocation {ct, d:, lr, M, Bf}225, and a
government policy {M;, By, 7+ } 225 s.t.:

- Given initial asset positions {Mﬁl, Bﬁl} as well as the price system and
the policy, the allocation solves the maximization program of the
representative household subject to the sequence of household budget
constraints, the cash-in-advance constraints, and the exogenous debt
limits.

- Given initial liabilities {M_1, B_1} as well as the allocation and the price
system, the policy satisfies the sequence of government budget
constraints.

- All markets clear, hence at all times M = M,, B! = B, and the resource
constraint holds.



Policy Representation

A sequence of tax rates and money growth rates, {7¢, 0+}:2,, supports a
competitive equilibrium when government debt is nominal if and only if the
following constraint is satisfied for all t > 0 given z_1:

8|l —a-my - - v o= |G,

where ® = (8(1 — o) + o — vg), z = Bt/ M, and Ponzi-schemes are ruled

out by the exogenous debt limits.

The flow utility function is

U(re,00) = a[log(1—7) = (1= 7)] +(1~0a) {Iog (5((114:;3) _pll=m)



N vs. R debt

® Nominal debt

6[(104)5

1+o1

}zta(ln)(la)ﬂ (1=7) {(1 - O‘)ﬂ z 1,

(1+Ot) 1+Ut

® Real debt

arm]peetm-aasg e = [ o



Cooperation and commitment - Ramsey

{max} Zﬁ U Tt, Ut

s.t. intertemporal implementability constraint

PP EE ) B (T
Zﬁ{ (= -a )ﬂ(lm)} o)




Cooperation w/o commitment - Markov

V(ze—1) = max U(re,00) + BV(ze),

Tt,0t,2t

subject to

d

(1-a)s
1+0(z)

}zt—a(l—ﬁ)—(l—a)ﬁ(l_ﬁ) o= {(1-@/3

(1+o0¢)




Debt maturity

®* HH budget constraint

qeB: + My + Pere(1 — It) = Peg + (1 + pqe) Be—1 + M1

® Implementability condition

g

1+o1

:[(1—005

1+Ut

(1—7)
(1+o00)

} (1+pqt1)ze —a(l —7) — (1 —a)B +¢

s pazcs



Numerical simulations

Table: Parameter values

Parameter  Description Value
B8 Discount factor 0.96
~y Preference leisure weight 5

«a Preference credit good weight 0.5

g Public spending 0.05

Parameters are set to target moments of the first best allocation - which is the solution
to HH utility maximization subject to the sequence of resource constraints. The implied
moments are g/(c + d) = 0.25, the fraction of time devated to leisure / = 0.75 and an
equal consumption of cash and credit good.



Did Trump break the FED?

Markets believe Donald Trump will get his rate
cuts now

Expectations have collapsed as new fronts open up in US trade war

i N
Donald Trump this week again aired his irritation with higher interest rates ahead of Fed chairman Jay Powell's addr

Robin Wigglesworth and Peter Wells in New York JUNE 1, 2019
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Did Trump break the FED?

12:07

¢ Back H ]

“The big policy uncertainty now, of
course, is Trump. It’s obvious,” said
economist Gauti Eggertsson. The Brown
University professor suggested central
bankers at this year’s confab were short
of ideas about how to cope with a
possible downturn in the current low-rate
environment, and more than a little
distracted by what might come next from
the U.S. president -- always just one
tweet away.

“When Powell was giving his speech, I
could see everybody on their iPhones,
refreshing Twitter, waiting for the tweet
from Trump,” said Eggertsson, a former
New York Fed economist.. “The most

rld, all

ild -- rather than

powerful central bankers
in the same room,
listen to Powell, they cking on
Twitter waiting for when Trump is going

to tweet.”

Q:Ja

= Qur answer? not as much as market expected !



Percentage points

0.1

0.05

-0.05

-0.15

Daily Revision of Expectations about the FFR at the next FOMC Meeting
T T T

T T T T T T T T T T
@l
bl —
o O]
O]
L]
3
olEm]
L1 CHE
o By
=
O]
]
o« & o
[l
o] B
regular day
° economic data
. FOMC meeting
[0 Tweet o
] ] L] ] ] ] ] L] ] ] L] L] ]
Jan18 Mar18 May18 Jun18 Aug18 Sep18 Nov18 Dec18 Jan19 Mar19 May19 Jun19 Jul1l9 Sep19



Daily Revision of Expectations about the FFR at the next FOMC Meeting
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e Donald J. Trump & N
orainum o
Russia and China are playing the Currency Devaluation This is because the Euro and other currencies are
game as the U.S. keeps raising interest rates. Not devalued against the dollar, putting the US. at a big
acceptable! disadvantage. The Fed Interest rate way too high,
16,2018 i o prcne Donald 1 Trump © added to ridiculous quantitative tightening! They don't o ..
Dorsialiump
I Donald J. Trump & -
Economic numbers looking REALLY good. Can you eaiDonaldTrump.
[ imagine if | had long term ZERO interest rates to play M . N =
y ..My only question is, who is our bigger enemy, Jay
with like the past administration, rather than the rapidly Fowel or Chatrman X7
raised normalized rates we have today. That would have |
been SO EASY! still, markets up BIG since 2016 Election! [ ] .
3
CIN
Donald J. Trump & v e Donald . Trump & v . . .
..The United States should not be penalized because If the Fed had done its job properly, which it has not, O
we are doing so well. Tightening now hurts all that we the Stock Market would have been up 5000 to 10,000
have done. The U.S. should be allowed to recapture additional points, and GDP would have been well over
[~ what was lost due to illegal currency manipulation and 4% instead of 3%..with almost no inflation. Quantitative 7 EEl |
BAD Trade Deals. Debt coming due & we are raising tightening was a killer, should have done the exact
- h o
rates - Really? opposite; e Donsid 1 Trump & ool
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Itis far more costly for the Federal Reserve to cut
. deeper if the economy actually does, in the future, turn
down! Very inexpensive, in fact productive, to move
Itis incredible that with a very strong dollar and now. The fed raised & tightened far too much & too
fast. In other words, they missed it (Big!). Don’t miss it
L virtually no inflation, the outside world blowing up " ol _
around us, Paris is burning and China way down, the againt
Fed is even considering yet another interest rate hike. 205PM- 41 22,2019 e o e
Take the Victory!
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Table 1: Summary Statistics
Regular Days Data Days Twitter Days
avg std N avg std N avg std N
Full sample 0.0004 0.0107 213 0.0010 0.0137 182 -0.0030 0.0274 26
Past May-19 0.0012 0.0228 34 0.0049 0.0301 31 -0.0037 0.0351 16
Selected tweets _ _ — — -0.0229 0.0276 8




