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AGENDA IN A (GRAPHICAL) NUTSHELL
NOMINAL DEMAND

Two key elements:

Nominal Demand (D) & Phillips Curve
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AGENDA IN A (GRAPHICAL) NUTSHELL
ONE PERIOD VERSION

Local determinacy:

Is the equilibrium locally (around steady state) unique?



CHRISTMAS TREE INFLATION

Euro-area headline inflation

(year-ou-year percentage change)
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CHRISTMAS TREE INFLATION

Euro-area headline inflation

(year-ou-year percentage change)
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PHILLIPS CURVE SHIFT

D D'>D
P —_—— =
Inflation R 4
Phillips Curve
-New Keynesian Inflation \
-Inflation due to rigid relative price adj./conflict
- Links inflation to real activity Output

- Intensive Margin (size of price changes)
— bt e



PHILLIPS CURVE SHIFT
HAGEDORN (2022):
“A NoMINAL DEMAND-AUGMENTED PHILLIPS CURVE: THEORY AND EVIDENCE”

CHEK, HAGEDORN, LLAVADOR & MITMAN (2023):
“INFLATION PERSISTENCE AND A NEw PHILLIPS CURVE”

Inflation .. Y

PC(D'> D, ...)

Phillips Curve

PC(D,...)
/
-Menu Cost Model ’ /
-Extensive Margin -
(frequency of price changes) Output

- Nominal demand
-> Inflation and real activity decoupled



DETERMINACY

Asset market clearing condition is key:

B
St(Pts ety ey T Teg 1, -0 0) = 2
t

Sy : Period t asset demand

P, : Period t price level

r . Period t real interest rate

7t : Period t tax rate

Bi¢y1: Nominal govt’ bonds issued in Period t

Steady-state determinacy:

Is there unique steady-state price level?
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Local determinacy:

Is the equilibrium locally (around steady state) unique?



DETERMINACY

Asset market clearing condition is key:

Ty Tipa
"E7Pt+1’“'
Sy : Period t asset demand
P, : Period t price level
r; : Period t real interest rate
T, : Nominal Period t taxes
Bi¢y1: Nominal govt’ bonds issued in Period t

Se(re, 41, - -

Steady-state determinacy:

Is there unique steady-state price level?
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Local determinacy:

Is the equilibrium locally (around steady state) unique?



Real interest rate r

1p

INCOMPLETE MARKETS

S(1+r;...)

Assets (Bonds)
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INCOMPLETE MARKETS

1/p

Real interest rate r

S(1+r;...)

Assets (Bonds)

nominal interest rate
real interest rate

B: nominal bonds
e

inflation rate

Real Interest Rate:

(L+7) =15

Monetary Policy:

Sets 1+ 1

Fiscal Policy
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Real interest rate r
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INCOMPLETE MARKETS

1p

1+
1+ 7

)

= Government Bonds
= HH Real Asset Demand

P

Assets (Bonds)

nominal interest rate
real interest rate

B: nominal bonds
e

inflation rate

Real Interest Rate:

(L+7) =15

Monetary Policy:

Sets 1+ 1

Fiscal Policy
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COMPLETE MARKETS

— Government Bonds
= HH Real Asset Demand

1/p

Real interest rate r

B B B
Py Pi Pi
Assets (Bonds)



— Government Bonds

= HH Real Asset Demand

Real interest rate r

1/8

COMPLETE MARKETS

Complete Markets

7

B B
Pi IS
Assets (Bonds)

—Ricardian Equivalence
—  “Bonds have no value”

Incomplete Markets

— No Ricardian Equivalence
— “Bonds have value”



STEADY STATE PRICE LEVEL

WITH ENDOGENOUS MONEY M

Steady-state Conditions
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Central bank provides
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STEADY STATE PRICE LEVEL

WITH ENDOGENOUS MONEY M

Steady-state Conditions |[Open Market operations|

B- M 1+ i

= S 1
P (1+7rss’  os)
M 14 dss
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147 = 1+ 5 - 1+ i
Central bank provides
14
M= P L 1 4y

1+ mss



STEADY STATE PRICE LEVEL

WITH ENDOGENOUS MONEY M

Steady-state Conditions |[Open Market operations|

B-M 1+

= S 1
P+ (1—|—7r55’ + os)
M 1+ 4
— = L 1
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B 1+ 24 1+ iss
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Central bank provides
144
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STEADY STATE PRICE LEVEL

WITH ENDOGENOUS MONEY M

1+ iss
+ Tss

M = P*L(

1 +7Tss)

Key Insight:

» Monetary policy chooses either price or quantity
- MP sets iss (as in practice) — M endogenous

- MP chooses M — i4s endogenous

» Demand Theory of the Price Level:
- Monetary Policy chooses price 744
- Fiscal Policy chooses quantity B

- In DTPL a price and a quantity are chosen!



OTHER FI1sCAL PoLiCY RULES

e Simple debt rule

Byt

= const.
By

e Nominal tax rules

T = w1y By + wa By,

e Real tax rules (FTPL)

st = 8" +y(r¢by — s¥), s primary surplus

- v €[0,1) (Leeper (91) active pol. )
-y >1 (Leeper (91) passive pol.)



OTHER FI1sCAL PoLiCY RULES

e Nominal tax rules

Ty = w19 By + wa By,
yields growth rate of nominal debt:

B4
B;

= (1 — wl)it + (1 — WQ),

Growth rate of nominal debt is “sufficient statistic”

By

5 — Inflation 1+ 7 — Price Level P
t

e Real tax rules (FTPL)




OTHER FI1sCAL PoLiCY RULES

e Nominal tax rules
e Real tax rules (FTPL)

st = 8"+ y(riby — s7),
Yields growth rate of debt V~:

By

2= (i) =)+l m) = 5 (1 =7)s"
t
Vv: Growth rate of nominal debt is “sufficient statistic™:

By
By

— Inflation 1+ 7 — Price Level

— Determinacy for active and passive fiscal policy:
But only in incomplete markets!



Real interest rate r
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INCOMPLETE MARKETS

FTPL

1p

1+
1+ 7

)

— Government Bonds
= HH Real Asset Demand

o

nominal interest rate
real interest rate

B: nominal bonds
T

Assets (Bonds)

inflation rate

Real Interest Rate:

144

(1—#7”):1_~_7r

Monetary Policy:

Sets 1+ 1

Fiscal Policy
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Real interest rate r
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INCOMPLETE MARKETS

FTPL

1p

1+ig
1+

)

= Government Bonds
= HH Real Asset Demand

Assets (Bonds)

nominal interest rate
real interest rate

B: nominal bonds
T

inflation rate

Real Interest Rate:

(4r)= 1

Monetary Policy:

Sets 1 +1¢

Fiscal Policy (FTPL rule)

B'—-B




INCOMPLETE MARKETS

FTPL
Real Interest Rate:
1/, i
g (I1+7r)= %
1+, 1+
— “ St r=————— .
Ly = s 1+ g — s Monetary Policy:
Sets 1 +1¢
= Government Bonds
— HH Real Asset Demand
e o Fiscal Policy
B i B' - B
P T = B
. P,
= {— —s§
B

4 : nominal interest rate B: nominal bonds
r : real interest rate 7 : inflation rate



Price LEVEL WITH FTPL FiscAL RULES

Price Level P

P*

PRICE - ASSET SPACE

Fiscal rule: s, = s > 0

= Government Bonds
= HH Real Asset Demand

Assets (Bonds)



PRrRICE LEVEL WITH FTPL FISCAL RULES
PRICE - ASSET SPACE

Fiscal rule: s; = s* + y(rb, — s¥)
Same result for passive/active fiscal rule!

X

P* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

= Government Bonds
= HH Real Asset Demand

Price Level P

v

Assets (Bonds)



PRICE LEVEL WITH FTPL FISCAL RULES
s* <0

Same analysis but: S(P) downward sloping
= 2 Steady states

= Government Bonds
— HH Real Asset Demand

Price Level P

P =
Assets (Bonds)



PRICE LEVEL WITH FTPL FISCAL RULES

Price Level P

s* <0

Solution to overcome multiplicity

= Government Bonds

— HH Real Asset Demand
P* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Choose growth rate
of nominal debt
S L+ )
L4 iy, - 2s*

P** [ Ai ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

v

5 5
P =
Assets (Bonds)



KAPLAN, NIKOLAKOUDIS &VIOLANTE (23): HA-FTPL

Use flow (instead of present value) govt budget constraint:
bxr =s", b: real bonds, r: real interest rate

That is not the FTPL.

What it means:
- Taxes, spending and new debt are all fixed

- Price level adjust to balance annual budget



KAPLAN, NIKOLAKOUDIS &VIOLANTE (23): HA-FTPL

Use flow (instead of present value) govt budget constraint:
bxr =s5", b: real bonds, r: real interest rate

That is not the FTPL.

b*r = s*

= Government Bonds
~— HH Real Asset Demand




KAPLAN, NIKOLAKOUDIS &VIOLANTE (23): HA-FTPL

Use flow (instead of present value) govt budget constraint:
bxr =s5", b: real bonds, r: real interest rate

That is not the FTPL.
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KAPLAN, NIKOLAKOUDIS &VIOLANTE (23): HA-FTPL

Use flow (instead of present value) govt budget constraint:
bxr =s5", b: real bonds, r: real interest rate

That is not the FTPL.

— Government Bonds
h*r = 8* | == HH Real Asset Demand

"\

B B B
Pr PF Pr
Assets (Bonds)

Real interest rate r

"~




FiscAL THEORY OF THE PRICE LEVEL

FTPL is a complete markets based theory!

» Complete Markets

e Ricardian Equivalence holds!

e But: Active fiscal policy: Ricardian-equivalence —

“Bonds have value”
e Why? Violation of TVC:

Bit1 _ B
Bt-‘rl - Bt . Pt * . Pt+1 Py
— 5 T lss— 5 S 7 lss I — Tss
By By Vor
t

N— ———
Nom. growth Real debt growth

e If not P such that s* = B(1+7)r
» Incomplete Markets




FiscAL THEORY OF THE PRICE LEVEL

» Complete Markets

» Incomplete Markets

e Market incompleteness: Ricardian—equivalence —

“Bonds have value”
e No violation of TVC

By — B . )
%tt :Zss_giT%Zss;
—_———
Nom. debt growth
But:
Bii1/Pia Bt
= —(1+m)=0
B/ P By ( )
————
Real debt growth
Why?
- Incomplete Markets: 147 = stﬁtl

- Complete Markets: 14+ 7 = (1 + iss)



WHAT ABOUT FTPL (EQUATION)

Pick arbitrary initial price level P. Growth rate of nominal
debt:

N

ﬂ_:Bl_BO . P :Bt+1—Bt . B

=4— —3s* =i— —s§

By By By B,

Satisfies FTPL equation for every P:
oo

B 14 mss\ 7
01 +1) = <7) s*
P( ) Z 14 i

=0




LOCAL DETERMINACY

HAGEDORN (23): “LOCAL DETERMINACY IN INCOMPLETE-MARKETS MODELS”

» CM: Blanchard & Kahn (80) eigenvalue counting of:
Eiri1 = Ajxy

» Linearizing the asset market clearing condition delivers
infinite # leads:

o0
Z A By g = Tz,
k=—j

» Omnatski (06) defines complex function

o
O(N) =det »  Age ™,
k=—j
» Theoretical results are possible! Numerical evaluation
always feasible
» Good news: Toolbox is available!


http://158.39.48.86

LOCAL DETERMINACY

UNDERSTANDING ONATSKI

Winding number: The number of times O(\) rotates
around zero counter-clockwise when A\ goes from 0 to 2.

=0 unique solution (determinacy)
wind(©(A)) ¢ <0 multiple solution

> 0 no solution
Determinacy < ©(\) does not rotate around (0, 0).
With finite # leads (k: # predetermined, p; eigenvalues)

_—ikA —i\ —iA _
SOV IR Gl | N Gl

The winding number, wind(O(\)), equals

wind(e”*) —I—Z|p| 1wznal A p; —l—Z wmd A pj)
J



LOCAL DETERMINACY

UNDERSTANDING ONATSKI

The winding number, wind(©O(A)), equals

, kA - SN
wind(e )+Z|pj|<1 wind(e p])—i-z

. —i\
ps/>1 wind(e” " — pj)




LOCAL DETERMINACY

UNDERSTANDING ONATSKI

kA R R
wind(e"™) + Z|p]-|<l wmd(ev pj) + lej|>1 wind(e )
=k

-~

e = cos(\) + isin(\)
Winding number = 1

=4
®

o
>

o
=

o
o

o

Imnaginary Axis

" L I L
0 0.2 0.4 06 0.8 1

-02 .
Real Axis



LOCAL DETERMINACY

UNDERSTANDING ONATSKI

; ik
wind(e"™) + Z|p]-| wind(e™"" — p;) + Z wmd - pj)

e —0.5= cos(—)\) +isin(—=\) — 0.5
Winding number = -

Imnaginary Axis

Real AXIS



LOCAL DETERMINACY

UNDERSTANDING ONATSKI

wind(e™*) + wind(e — + wmd — D
(e™?) Zml P;) Z g P;)
=k =— =0
—M —15

Winding number = 0

o
®

o
>

o
=

o
o

Imnaginary Axis
N/
/\

-25 -2 -15 -1 -05 0

Real Axis



LOCAL DETERMINACY

Local Determinacy criteria differ in complete and incomplete
markets models
» Redistribution through taxes:
price/inflation sunspot — taxes — consumption/saving

» Monetary policy redistributes:
price/inflation sunspot — nom. interest rate — taxes —
consumption/saving

» Sticky prices: redistributive effects as in Bilbiie (08)



LOCAL DETERMINACY

Local Determinacy criteria differ in complete and incomplete
markets models
» Redistribution through taxes:
price/inflation sunspot — taxes — consumption/saving

» Monetary policy redistributes:
price/inflation sunspot — nom. interest rate — taxes —
consumption/saving

» Sticky prices: redistributive effects as in Bilbiie (08)

Toolbox

Imaginary - axis
o
8

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175
Real - axis


http://158.39.48.86

LOCAL DETERMINACY
EXAMPLES

¢ Complete vs. Incomplete Markets
¢ Nominal vs. Real Bonds

¢ Constant Interest rate vs. Inflation Targeting

Constant Nominal Inflation Targeting
Interest Rate, i, = ¢ ity = 1.5m
Nominal Bonds Real Bonds Real Bonds
Incomplete ) ) .
Determinate Determinate Indeterminate
Markets
Complete . . .
Indeterminate Indeterminate Determinate

Markets



LOCAL DETERMINACY
FTPL

Tax rule: 7, = 7% + v(rsby — 7*);  Interest rate rule: Gy = Q'

0 =0 =11
passive monetary active monetary
N=11 Incomplete Mkt. ‘ Indeterminate Indeterminate
(passive) Complete Mkt. ‘ Indeterminate
N =0.9 Incomplete Mkt. ‘
(active) .
Complete Mkt. ‘ Indeterminate




LOCAL DETERMINACY
FTPL

Tax rule: 7, = 7° + v(riby — 7%);

Interest rate rule: 4,41 = @iﬁt

@' =0

passive monetary

o =11

active monetary

N=11 Incomplete Mkt. ‘

Indeterminate

Indeterminate

(passive) Complete Mkt. ‘

Indeterminate

N =0.9 Incomplete Mkt. ‘

(active) Complete Mkt. ‘

Indeterminate

~ = 0.0 Incomplete Mkt. ‘

(active) Complete MKkt. ‘

Indeterminate




PoLicy IMPLICATIONS
FiscAL MULTIPLIER

Hagedorn, Manovskii & Mitman (2017): The Fiscal Multiplier:

it = iss iy = 1.5m,
Incomplete Tax Financing <1 <1
Markets o )
Deficit Financing >1 <1
Complete Indeterminate <1

Markets




PoLicy IMPLICATIONS
VARIOUS PUZZLES

Contractionary TFP shocks expansionary? NO
Forward guidance infinitely powerful? NO

Divergence (of multiplier) at frictionless limit? NO



CONCLUSION

¢ A new role for Fiscal Policy in determining inflation
o Role of Incomplete Markets and Nominal Demand
o FTPL in (in)complete markets

o Key idea: Inflation decoupled from real variables

D(policy,...) = PY
instead of
MYV (policy, ...) = PY



