Financial and Monetary Economics

Eco529 Fall 2020
Lecture 05: One Sector Money Model with Idiosyncratic Risk



Key Takeaways



= Solve one-sector money model

" Fiscal Theory of the Price Level (with a bubble)

" Medium of Exchange Role of Money
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The 4 Roles of Money

" Store of value
" ‘| Theory of Money without I”

/ Money, today




Safe Assets 2 (Narrow) Money

cash flows service flows Cinancial
assets

1. Collateral:
2. Safe asset: [good friend analogy]

3. Money

[safe asset tautology]
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Models on Money as Store of Value

OLG Incomplete Markets + idiosyncratic risk
\Friction

Risk

Only money

With capital



One Sector Model with Gov. Bonds/Broad Money as Safe Asset
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One Sector Model with Gov. Bonds/Broad Money as Safe Asset

" Financial Friction: N
d7!



Taxes, Money/Bond Supply, Gov. Budget
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One Sector Model with Money/Gov. debt




Solving MacroModels Step-by-Step

0. Postulate aggregates, price processes & obtain return processes

c. “Money evaluation equation” ¥

(@)



Postulate Aggregates and Processes
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Postulate Aggregates and Processes
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0. Return on Gov. Bond/Money

= Return on Gov. Bond/Money: in output numeraire
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0. Return on Capital (with seigniorage rebate terms)
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Household Problem
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Optimal Choices

qi = ®'(l) Tobin’sq
t ~
" ol =qr— 1 All agents 1p = 1

Special functional form:
D(1p) = %log(qbtt +1)= ¢ =q:— 1




Optimal Choices



Optimal Choices & Market Clearing

—=i1p = (=
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Equilibrium (before solving for portfolio choice)

Equilibrium
p 1+ ¢a
C(1—9) + dp
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Portfolio choice @ (consumption numeraire)

Price capital relative to mone

Risk-free rate: 7, = ®(1;) — 6 — [if — yo? since ¢ = yo

(1-6))
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Two Stationary Equilibria

Non-Monetary Monetary




" Flight to safety




Remark: Pecuniary externalities



Solving MacroModels Step-by-Step

0. Postulate aggregates, price processes & obtain return processes

c. “Money evaluation equation” ¥

(@)



Remark: Portfolio choice Money vs. N,
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Change to total net worth numeraire N



Portfolio choice 8 (consumption numeraire

Total rZet worth N; return relative to bond/money return



Portfolio choice @ (N.-numeraire

otal net worth N; relative to single bond/coin



Portfolio choice @ (N.-numeraire

otal net worth N; relative to a single bond/coin of money



Portfolio choice @ (N.-numeraire

otal net worth N; relative to single bond/coin of money
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Solving MacroModels Step-by-Step

0. Postulate aggregates, price processes & obtain return processes

c. “Money evaluation equation” ¥

3. Value functions

b. Separating value fcn. Vi(ni; n, 1() into Vi(U)(ﬁi)l_yu(l()(ni/ni)l_y
,5 — C/N C
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3a.+b. + Isolating Idio. Risk
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3b. BSDE for v}



3. Deriving C/N-ratio p in stationary setting

=" =1 -9)5=p+u"/y




= Bubble/Ponzi scheme, r vs. g vs. ¢ and transfersality condition



Remark: Bubble/Ponzi Scheme and Transversality
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Remark: “sticky price of risk ¢




r/ vs. g vs. E[drK]/dt for different ¢
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Bubble and Transversality

@ Government debt is a bubble: provides risk-free store of value

@ Bonds allow for self-insurance through trading

o dZ! < 0= buy capital, sell bonds
o dZ! > 0= sell capital, buy bonds

— lowers volatility of total wealth ni, but increases volatility of bond wealth n’' := #ini

@ Why does the transversality condition (TVC) not rule out the bubble?
o TVC for bond wealth: lim7_,o E[¢5-n%'] =0

o effective discount rate in TVC = discount rate for stochastic bond portfolio n?

— risk-free rate r’ 4 (risk premium for idiosyncratic n®'-fluctuations)

o discount rate for individual bond = discount rate for aggregate bond stock f nbidi
f

— risk-free rate r

o risk premium: (self-insurance) service flow from retrading bonds (like a convenience yield)

@ More general point: beneficial equilibrium trades are essential feature of (rational) bubbles




" Mining the bubble and MMT



“Mining the Fiscal Bubble”

s >0 s=20 s <0
>
rf > g rf =g rf < g i
PVS >0 PVS =0 PVS < 0
no bubble bubble > 0 bubble > 0

In all three cases, the bubble — or 1its mere possibility — grants government some leeway:

@ s < 0: perpetual deficits are funded out of the bubble, never have to raise taxes
(“bubble mining”)

@ s = 0: government debt enjoys positive value despite zero surpluses
(debt “backed” by the bubble)

@ s > 0: no equilibrium bubble, yet possibility of bubble makes debt more sustainable

unexpected (persistent) drop in surpluses below zero
= bubble emerges instead of collapse of the value of debt
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Bubble Mining Laffer Curve
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see Brunnermeier, Merkel, Sannikov (2020): “The Limits of Modern Monetary Theory"




MMT connection?




" Fiscal Theory of the Price Level (with a bubble)
= FTPL equation
" Price Level Determination
" Monetary vs. fiscal authority



The 4 Roles of Money

= Store of value

" Fiscal theory of the price level

/ Money, today
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Motivation

apan: Govt primary balance

60 63 66 69 72 75 78 81 84 87 90 93 96 99 02 05 08 11 14 17
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Deriving FTPL equation (in cts time)
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Deriving FTPL equation (in cts time)
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3 Forms of Seighiorage

Et éAl,S_dS

¢ St 8s

2. Exploiting liquidity benefits of “narrow” cash



FTPL Equation with a Bubble in BruSan notation (& Ai = 0)

s>0
)

rl > g

PV(s) >0
No Bubble



Mining the “FTPL-Bubble”



Determination of Price Level

1. In a particular equilibrium:

2. Multiple equilibria:



FTPL: Resolving Equilibrium Multiplicity




FTPL: Resolving Equilibrium Multiplicity

off-equilibrinm
taxation

s/a (surplus/GDP)

unique equilibrium




FTPL: Resolving Equilibrium Multiplicity




FTPL: Who controls inflation?

Fiscal Central
authority Sp|it Bank
dent
indepet

“dynamic game of chicken”

YouTube video 4 — ' | 61



https://www.youtube.com/watch?v=80j790J97l8&index=3&list=PLZwmItpoGuWlAIHwc0EI5ssbAuyx2ke4h

" Medium of Exchange Role of Money

N 62



The 4 Roles of Money

" Medium of exchange 2SN
" Overcome double-coincidence &° ”G’k%
of wants problem 3 O
I /o

/ Money, today
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Medium of Exchange — Transaction Role

64




Models of Medium of Exchange



Cash in Advance

66




Cash in Advance

Bubble

— A/



Add Cash in Advance to BruSan Model

o )l,tv




Add Money in Utility to BruSan Model




The 4 Roles of Money

/ Money, today

/0




= Solve one-sector money model

" Fiscal Theory of the Price Level (with a bubble)

" Medium of Exchange Role of Money

N /1



THE END



	Financial and Monetary Economics�Eco529 Fall 2020�Lecture 05: One Sector Money Model with Idiosyncratic Risk�03.a. xx�
	Key Takeaways
	Roadmap
	The 4 Roles of Money
	Safe Assets ⊇ (Narrow) Money
	Models on Money as Store of Value
	One Sector Model with Gov. Bonds/Broad Money as Safe Asset
	One Sector Model with Gov. Bonds/Broad Money as Safe Asset
	Taxes, Money/Bond Supply, Gov. Budget
	One Sector Model with Money/Gov. debt
	Solving MacroModels Step-by-Step
	Postulate Aggregates and Processes
	Postulate Aggregates and Processes
	0. Return on Gov. Bond/Money
	0. Return on Capital (with seigniorage rebate terms)
	Household Problem
	Optimal Choices
	Optimal Choices
	Optimal Choices & Market Clearing
	Equilibrium (before solving for portfolio choice)
	Portfolio choice 𝜃 (consumption numeraire)
	Two Stationary Equilibria
	Remark
	Remark: Pecuniary externalities
	Solving MacroModels Step-by-Step
	Remark: Portfolio choice Money vs.  𝑁 𝑡 
	Change to total net worth numeraire  𝑁 𝑡 
	Portfolio choice 𝜃 (consumption numeraire)
	Portfolio choice 𝜃 ( 𝑁 𝑡 -numeraire)
	Portfolio choice 𝜃 ( 𝑁 𝑡 -numeraire)
	Portfolio choice 𝜃 ( 𝑁 𝑡 -numeraire)
	Solving MacroModels Step-by-Step
	3a.+b. + Isolating Idio. Risk
	3b. BSDE for  𝑣 𝑡 𝑖 
	3. Deriving 𝐶/𝑁-ratio  𝜌  in stationary setting
	Roadmap
	Remark: Bubble/Ponzi Scheme and Transversality
	Remark:  𝑟 𝑡 𝑓 
	Remark: “sticky price of risk  𝜍 ”
	 𝑟 𝑓  vs. 𝑔 vs. 𝐸 𝑑 𝑟 𝐾  /𝑑𝑡 for different  𝜎 
	 𝑟 𝑓  versus 𝑔 for different   𝜇  ℬ  
	Slide Number 43
	Roadmap
	Slide Number 45
	Slide Number 46
	MMT connection?
	Roadmap
	The 4 Roles of Money
	Motivation
	Motivation
	Deriving FTPL equation (in cts time)
	Deriving FTPL equation (in cts time)
	3 Forms of Seigniorage
	FTPL Equation with a Bubble in BruSan notation (& Δ𝑖=0)
	Mining the “FTPL-Bubble”
	Determination of Price Level
	FTPL: Resolving Equilibrium Multiplicity
	FTPL: Resolving Equilibrium Multiplicity
	FTPL: Resolving Equilibrium Multiplicity
	FTPL: Who controls inflation?
	Roadmap
	The 4 Roles of Money
	Medium of Exchange – Transaction Role
	Models of Medium of Exchange
	Cash in Advance
	Cash in Advance
	Add Cash in Advance to BruSan Model
	Add Money in Utility to BruSan Model 
	The 4 Roles of Money
	Roadmap
	THE END

