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I Key Takeaways

" |[nflation and deflation pressures are multifold
with subtle interactions

" Gov. debt serves as safe asset
® precautionary savings instrument in world with incomplete markets

" |[nflation (dynamics) is driven by
= “Gamble on recovery” ... if pandemics lasts longer than expected
® Financial frictions: incomplete markets & borrowing constraint
" |nequality and redistribution

= Government funding

= Debt financing and future taxes (what taxes?)
= Debt monetization
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I UK: inflation-fiscal link + wars
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UK Budget Surpluses, Nominal Interest Rate and Inflation
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I UK vs Germany after WW!I

» War financing =+ COVID (GDP and G)

Budget Surplus and Inflation - UK and Germany
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I US: inflation-fiscal link + wars

US Budget Surplus, Nominal Interest Rate and Inflation
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I US Inflation expectations now

= TIPS: 10 year break even

US 10-Year Breakeven Inflation Rate
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I Overview

" Historical examples

" Model setup

= Uninsurable |d|osyncrat|c risk on cap|tal
= risk premium on % > g > r/ is depressed

= Solutions
= Steps for all phases
= Phase by phase

= Dissection inflation/deflation forces

" Policy measures and inflation

Brunnermeier, Merkel, Payne & Sannikov



I Literature: Money as Store of Value

\Friction OLG Incomplete Markets + idiosyncratic risk

Risk deterministic labor endowment risk  capital risk
borrowing constraint

Only money Samuelson Bewley

- “I Theory without I”

With capital Diamond Aiyagari Angeletos

Money/gov. debt Ponzi scheme/bubblesifr < g

= Abel et al. vs. Geerolf (2013)
= Blanchard (2019)
= Jiang, Van Nieuwerburgh, Lustig, Xiaolan (2020)

Brunnermeier, Merkel, Payne & Sannikov



I Selected literature

" Sargent & Wallace “inflation is ... a fiscal phenomenon”
" (Modern Monetary Theory)

" “Fiscal Theory of the Price Level with a Bubble”
= Brunnermeier, Merkel & Sannikov (2020)

" BruSan (2018) “The | Theory of Money”

* = New Keynesian models (demand management)
= \Woodford, Gali, HANK, ... (cashless limit)
= So far, we abstract from price stickiness

Brunnermeier, Merkel, Payne & Sannikov



I Broad money definition

= Broad MONEY definition — safe asset/store of value

= Narrow Money
Reserves = consol bond with floating nominal interest i;

= ignore small interest rate advantage of narrow money
due to medium of exchange role of money (CIA, MIU, Shopping time, ...)

+ Government debt (credibly default free, no second safe asset/currency)

Like in Samuelson’s OLG model!

" Crisis dynamics of
medium of exchange role of money < of store of value role

Brunnermeier, Merkel, Payne & Sannikov



I The challenge also for model setup

= Stop clock = total standstill of

all debt/rent/wages/...

" Not possible
= Essential sector food, ...
= | ess essential sector

" Shut down part of economy

= Supported by other part
— via government financing (debt vs

Brunnermeier, Merkel, Payne & Sannikov

. monetization)?
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I Model setup
= Citizen 7’s preferences

E[f,” e PtIn(c)) dt]

L E-1 L E-1]e-1
ol = ot (et F + aerF]
Sector 4 Sector B
= Qutput: y{fl = afkl! yfi~= aklt
dkf dkp'

= Physical capital: A = i

— (Cb(l ) — 5)dt + O'tdZ + dAI;'AZ = (CI)([ ) — 5)dt + O'tdZ + dAI;,Bi

= |nvestment is in CES-composite good

" Financial Frictions:
= Agents cannot share dZ}* Money
= gives value to money/gov. debt Gov.debt

. . It
= Borrowing constraint 6" > —oM

Brunnermeier, Merkel, Payne & Sannikov
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I Shocks: Pandemic + Recovery

= CES: [ (c)8+a(c)8]
= Qutput: yt = afkl’, yP'=ak}
at or af a
a.
t
Pre-Pandemic Pandemic Recovery phase

- random length le AT

Brunnermeier, Merkel, Payne & Sannikov
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I Shocks: Pandemic + Recovery

E-17e1
= CES: C,{=[ Acf ) +a(c )8]
= Qutput: yA = afklY, yB' = akPt
at or af ; a
a,
t
Pre-Pandemic Pandemic Recovery phase

Erandonwengﬂwle_lf

Sector A Sector B | Sector A Sector B
| qt [ oA ] Gov.debt

Net worth
G
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I Gov. budget constraint

" Gov. budget constraints
(ut' — i)Me /Py + (T NE +1/NF) = 0

= Distribution of

= seigniorage to all agents } Proportional to net worth (wealth)

m Tax = - transfer

« ® [ntertemporal gov. budget constraint contains bubble term
= “FTPL with a Bubble”

Brunnermeier, Merkel, Payne & Sannikov



I Some notation

= [ evels = Shares Assumption:
_ A B _ A ~

Ki = K¢ + K¢ = K{* /K, 0t = G(K¢)

Ny = N{' + N/ _on = NE/N *
qc =Keqe + (A —K)ae o, = x,q8/qK
M .
. q Nominal wealth
N; = qut + q{:”Kt 7-9t — (q{h{-:q?/l) share (portfolio)

Solve model in shares
Translate back ei

in levels

= Composite good (consider intermediary goods sector)
£

e-1 e-11e-T
|04 (ate) T + @@ )|

Uq(Kt; aifl' aA) —

dM¢ M M
=" Money supplyv = uy dt +vy dJ; Jumps:
(llnflation tax” Mg/l —_ it COVID + recovery is

Brunnermeier, Merkel, Payne & Sannikov



I Overview

Brunnermeier, Merkel, Payne & Sannikov

" Historical examples

" Model setup

= Solutions for all phases
" Phase by phase

" Policy and inflation
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I Optimal choices

" Optimal investment rate L,I; (in composite good) in Sector |

I _ 1,0 _ -
't = ¢(qt 1) %= ®'(1") Tobin’s g
t

All agents (it = !

Special functional form:
o) = Llog(¢il + 1)

Evolution of capital share k
i = (1— 1) (@) — @) = (1 - k)log(qf /aF)

Brunnermeier, Merkel, Payne & Sannikov
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I Optimal choices

= Optimal investment rate i}

I _ I
it = %(Clt - 1)
" Optimal consumption
IT _

t

ct' = pnt!
3 M, AK,I
2= ® Qptimal portfolio (6, ", 8,
= MA _
: g = ...
=
M,B _
| O =

)
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I Optimal choices & aggregation

= Optimal investment rate i}

it =5(qe — 1)
" Optimal consumption
ct' = pnit = Cp = p(N{* + NP)

pllat ke +qc (1 — k) +ae 1K,

= _qK Value of

3 2 Money/gov. debt
< M, HK,I :

2= ® Qptimal portfolio (6, ", 8, ")

slogMA _

|

=

] M,B _

g oM =

Let’s solve optimal portfolio later.



I Optimal choices & aggregation

= Optimal investment rate i}

it =5(qe — 1)
" Optimal consumption
ci' = pni' = € = p(N{' + NP)

pllat ke +qc (1 — k) +q¢' K,

t
Let’s solve optimal portfolio later.

: =qf

%- = Optimal portfolio (H,fw’l, 95'1 )

g0 = 19" +0,"P (1 —n)IN,
o

)| gMB
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I Optimal choices & market clearing

= Optimal investment rate i}

it =5(qe — 1)
" Optimal consumption
ci' = pni' = € = p(N{' + NP)

pl(qf'r; + qf(l —Kk))+ai 1K = (A — 1)K,

t
Let’s solve optimal portfolio later. y

E =q;

%- * Optimal portfolio (Héw’l, Hf’l )

0 = [0 e+ 6,7 (1 =n)IN, = q'K,
e

g oMB =



I Optimal ¢ + goods market

" Price of physical composite capital p
qf — (1-9,) 1+ ¢pA(ke;at )
(1-9:) +¢p

" Real value of money per unit of K; )
g = 1+ ¢pA(Ke; ar )
M=

J
t (1 - 191{) +¢p

=qX+qM=N¢/K;

_ 1+qbcﬂ(lct;af)
 1+¢p

= Moneyless equilibrium: gi! = 0= 9, = 0 = ¢¥

= Real value of government debt is fragile!

Brunnermeier, Merkel, Payne & Sannikov



Il Dritts

. .Uf = Ktq)(tifl) +(1- Kt)q)(tB) —0 forward equations
s = (1) () — () = (1 — r)log(af /af)
=1 = (1-n,)((risk premium)6,* —(risk premium)8;"*

A A K
"l = (- —pd +24

t

backward equations

: C : . seignorage
I\/Ioney demand Welghted tdio— rlsk p’remlui’n distribu‘tionto K
| - .ut = pP (1 191;) O-t (nt+ r— ) —+ (1 ﬁt)(ﬂt lt)

Brunnermeier, Merkel, Payne & Sannikov
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Il Dritts

"puf = ke @) + (1 —k)PF) — 6
s = (1-1) (@) — @) = (1 — x)log(qs /a8)
. ,u? = (1—n.)((risk premium)@t A _ (risk premium)@t B>

A A K
uf = A—e) ! —pl +:5)

"inflation tax"

I\/Ioney demand Welghted ldlo—Tisk premium \,lilt\/{:
n . B 2 ~ 02 (1—-¢)2 P M .o~
el =p— (1= 09207 (£49222) + (1= 0l — i)

+A(1 —9;) (weighted jump—risk premium)
—(1-9) @f —¥r)

Lagrange multipl.
borrowing constr. 27
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Il Dritts

uf =k ) + (1 —k)P(F) — 6
s = (1-1) (@) — @) = (1 — x)log(qs /a8)
. ,u? = (1—n.)((risk premium)@t A _ (risk premium)@t ’ j

A A K
uf = A—e) ! —pl +:5)

"inflation tax"

l\/Ioney demand Welghted ldlo—Tisk premium \,lilt\/{:
_ 252 (9% (1-9)? [ M _ ;Y
uf = p = (1= 9257 (24922) + 199" — i)

1-75

9 = B [ P01 = 8, - =+ (1= 0 ($1402) o2y0,ds
t

Portfolio distortion “payoft”
due to inflation tax Insurance service flow

Brunnermeier, Merkel, Payne & Sannikov
[ | [ |
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I Overview

" Historical examples
" Model setup
= Solutions for all phases

" Phase by phase
|.  Pre-pandemic
Il.  Pandemic
Ill.  Recovery

" Policy and inflation

Brunnermeier, Merkel, Payne & Sannikov

QJ

a

—

Pre-COVID Pandemic

't
Recovery
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L r0=pf =p— (1-0)262 (L+&2%) + (1 - 9™ — D)

. Phase: Non-pandemicSS /T

"t
Pre-COVID Pandemic  Recovery

® |0 SS & deterministic

. AR - (start and endpoint)
since pandemics is a zero probability shock

1
"0 =puf = (1 —x)loglai'/ac) = af=ar = ¢>>=x>>=7
m () = 'ut (1 19)2 2 (nj (11—_?712) (1 _nt)nt = (pS.S":rISS:%
A
0=pf =A@ —pl" +20) = piss = pPs

,LI,M—

o] — 9SS = 1P

’5-(KSS)



I 1. Phase: Non-pandemic SS /T

Pre-COVID Pandemic  Recovery

__________Moneyequilibrium

(6 -Vp+ A7)+ ¢a)

q" =

Jp + 1M + ¢ép
. Ap+IM 1+ ¢a)

q )
Jp + 1M + ¢ép
[ lAle_a ﬁM_O-p
' 1M + pép

ForuM =i =" =0
(no seigniorage since all money growth
is paid to money holders in form of interest)

" Money is a bubble

= But provides store of value/insurance role 3

Brunnermeier, Merkel, Payne & Sannikov



y

Il I. Comparative static 6°° /

a,

Pre-COVID Pandemic  Recovery
= Comparative static: As ¢ increases
= Flight to safety to bubbly money
= gM rises (disinflation)
= gX falls and so does

= ;and
= growth rate of economy

Brunnermeier, Merkel, Payne & Sannikov
[ |
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| a

Il 111. Recovery phase

a

—
L

t
Pre-COVID Pandemic  Recovery

= Pandemic random length, exponentially distributed e =47

1. Jump at recovery news (vaccine discovery)

= g4 and N jump up, and so is N4 and n
= C4 = pN4jumps

2. Deterministic convergence to SS (only idiosyncratic risk)

= af converges back to a@ (exogenously)

= ¢, converges back to SS: ¢°° = 1/2
= i, converges backtoSS: k°> =1/2 = &(k,) starts declining

" 191& — Et ftoo e—p(s—t)[(l _ 195)(1' — ﬂg/l) + (1 o 195)2 ((p_g*'—(l_%)z) 5-52]'9st

Ns 1-7Ms

= K, grows faster (but never fully makes up)
= A(k.; af, a?) converges back to @

Brunnermeier, Merkel, Payne & Sannikov



I I1. Pandemic phase

Brunnermeier, Merkel, Payne & Sannikov

Pre-COVID Pandemic
" Fort > 0: Aggregate recovery arrival jump risk

= Sector A “gambles on recovery”
= Holds on capital

a,

Recovery

= Consumes and net worth share n; declines as pandemic drags on

" K, declines = 4 rises
= At some point borrowing constraint starts binding

weighted idio—risk premium

N

seignorage
distribution

g N 2 — )2 -~
uf =p— (1—0)262 (L+472%) 4+ (1 - 9,) (ul

— l¢)

t

+A(1 — 9;) (weighted jump—risk premium)

—(1-9) @t —y¥7)

Lagrangé multipl.
borrowing constr.

= At t = 0: COVID shock (zero probability)

when borrowing
constraint binds

Sector A

accepts low

return
hoping for
recovery
with g4
jump up

W]
[k



I I1. Pandemic phase

a

Pre-COVID Pandemic  Recovery
" Fort > 0: Aggregate recovery arrival jump risk
= Sector A “gambles on recovery”
= Holds on capital
= Consumes and net worth share n; declines as pandemic drags on
" K, declines = 4 rises
= At some point borrowing constraint starts binding
= Affects already equilibrium before it binds

= At £ = 0: COVID shock (zero probability)

. q(‘)4+ drops more than qg+ = 1o+ jJumps

= Price level Py+ jumps due to 2 forces
- Downwards:  since A (k¢; at ) drops as at drops from atoa
+ Upwargos: as PV(“insurance service flow” of money) rises

Brunnermeier, Merkel, Payne & Sannikov
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I Time path after COVID shock/recovery shock

« p=15%,a=.22a=0¢=208=.1¢e=221=160)=.125+ |k — 1/2|

Net worth share n; Capital share k;
0.5 0.5
045} 045}
047 047
0.35 — - - 0.35 — - -
0 1 3 5 0 1 3 5
Money wealth share J; Aggr. productivity A 1
:
ol 0.14 f
0.12f 097
0.008 } o1l
08}
0.006 | 0.08
0.06 07}
0.004 004l
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I Price Level and Inflation

Price Level P,

117

1.051

0.951
0.9r1
0.85

081

0.75

10%

5%

-5%

-10% |

-15% |

-20% |

-25%

Inflation ¢
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I Dissecting inflation pressures

Brunnermeier, Merkel, Payne & Sannikov

M
. g+ K : M
= Value of a coin: === Price level: P, = <~

My at' K¢
A
= X =, )+ (1 — k)P(P) — 5 capital factor growth rate

M —_— (pc/Q(K: ;aA) . 1+¢p 1+¢pA(kp;ad
. ‘u? — (1_195_'_;5’0 ‘uzﬂ (Kt' aifl) + (1_19t)+¢p ‘Uf (from qéw = (1(75—195):(#;))
. — M .
Ty = + Ut money printing
— (1, P2 + (1 — k) DP(P) — 8) capital factor growth
qbc/l(Kt;a'tq) A A o
— Ko Q roductivity growth
(1—19t)+<l>p“t (ke at) P Y8
1+ e
ilk u? future idio-risk

C(1-9)+¢p
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I Dissecting inflation pressures

Price Level P; Inflation 1y (compornents)

117 10% r

1.051 5%

095¢ 5% ——\
T

0.9r1 -10% [

085} 45% T~

. .
——money demand (- —2%- ")

t

1—1J+n)p”'
08l 20% productivity growth ( %;}.A)
capital growth (—p%)
——policy (4" =1)
0.75 ' ' ‘ ' -25%

0 1 3 5 0 1 3 9



I Overview
" Historical examples
" Model setup
= Solutions for all phases
" Phase by phase

« ® Policy and inflation
" Lending policy
" Intratemporal redistribution

" Intertemporal
= Fiscal debt financing to redistribute
= Monetization

Brunnermeier, Merkel, Payne & Sannikov
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I Lending policy

M A Policy in red
= Removes borrowing constraint 6, = 0 Benchmark in blue
Portfolio share money/debt 84 Net worth share 1, Capital share K

0.01 0.5 0.5

0 L

001+ 0457 0451

003} 04F 04F

-0.05 0.35 0.35

0 1 3 5 0 1 3 5 0 1 3 5

10% - 1 due to money demand

10% [ i 0% \
'20% i -20% i T

10%




I Intratemporal redistributive policy

* Transfers to sector A from sector B (x to net worth)

Transfer to A as fraction of N; Net worth share n; Capital share k;
05 05
0.03}
045 045
0.02}
0.01} 047 047
0 — ' 0.35 — ‘ - 0.35 — ' '
0 1 3 5 0 1 3 5 0 1 3 5

Inflation m; 1 due to money demand

10%

_E
-10% | 1 -10% ¢ 1

-20% ' ' ‘ -20%

10%




I Intertemporal redistribution+fiscal debt

" Transfers to sector A are funding with government debt +
future taxes (on sector B starting with recovery phase forever)

If
i. +lending poI|c.y added | Ricardian Intratemporal
(removes borrowing constraint) distributi
ii. Lump sum taxon B Equivalence  '© istribution

= Alternative tax schemes:
" Tax on A in the future

= Tax proportional net worth partially insures idio-risk (for B)
= less money demand

Brunnermeier, Merkel, Payne & Sannikov



I Intertemporal redistribution+monetization

" Transfer to sector A funding with future “inflation tax”

" Policy space is very limited
= Needs more serious calibration — future work!

" Need model in which with existing long-term debt
can be wiped out

Brunnermeier, Merkel, Payne & Sannikov



I Conclusion

" Many inflationary and deflationary pressures
= Simple model with rich implications
® Lending programs, redistribution, gov. debt, monetization, ...

= Rich inflation dynamics
“smoothed out” for measured inflation or price stickiness

= Assumptions to be relaxed: - to do list! -
= Full price flexibility
= Government debt is default free and no competing safe asset
= No flight-to-safety into competing currency (see BruSan “International...”)

= Government debt is predictable / perfect commitment
= UK 1920-25: fiscal policy to return to gold standard
= Germany 1920: Matthias Erzberger’s fiscal tax plan failed

» Demand vs. supply shock (a; instead of a;)

Brunnermeier, Merkel, Payne & Sannikov
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I Backup slide

" Seignorage is distributed

1. Proportionally to money holdings
= No real effects, only nominal
2. Proportionally to capital holdings
= Money return decreases with dM; (change in money supply)
= Capital return increases
= Pushes citizens to hold more capital

3. Proportionally to net worth

= Fraction of seignorage goes to capital - same as 2. -
2 = Rest of seignorage goes to money holders - same as 1.
4. Per capita
= No real effects — people simply borrow against the transfers they expect
to receive

Brunnermeier, Merkel, Payne & Sannikov
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