Financial and Monetary Economics
Eco529 Fall 2020

Lecture 06: Cash vs. Cashless Economy — The | Theory of Money



Key Takeaways



The big Roadmap: Towards the | Theory of Money

" ) sector/type model with money and idio risk
" Generic Solution procedure (compared to lecture 03)
" Equivalence btw experts producers and intermediaries

= Real debt vs. nominal debt/money
= |mplicit insurance role of money across sectors

" | Theory



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]

N 5



Models on Money as Store of Value

OoLG Incomplete Markets + idiosyncratic risk
\Friction

Risk deterministic endowment risk return risk
borrowing Risk tied up with
constraint Individual capital

Only money Samuelson Bewley

“I Theory without I”
Brunnermeier-Sannikov

(AER PP 2016)
With capital Diamond Aiyagari



WEMLGUESER | Theory of Money

Demand Management Risk (Premium) Management
Stimulate aggregate consumption Alleviate balance sheet
constraints
Woodford (2003) Tobin (1982), HANK BruSan
Price stickiness & ZLB Both Financial frictions
Perfect capital markets Incomplete markets
Representative Agent Heterogeneous Agents
Cuti Cuti CutiorQE
Reduces r due to price Changes bond prices Changes asset prices
stickiness Redistributes from Ex-post: Redistributes
Consumption c rises low MPC to high MPC to balance sheet impaired sector
consumers

Price of Risk Dynamics



“Money and Banking” (in macro-finance)

Money and Banking, part 3:
Redistributive Monetary...



https://www.youtube.com/channel/UCV8DKoTKvJtuvkI4UsRYIqA/videos?pbjreload=10
https://www.youtube.com/channel/UCV8DKoTKvJtuvkI4UsRYIqA/videos?pbjreload=10

“Money and Banking” (in macro-finance)

Liquidity spiral

Disinflation spiral

Paradox of Prudence



" Fquivalence btw experts producers and intermediaries



Intermediaries

to fraction ¢ . Net worth

Net worth



Equivalence

Diversifies
to fraction @

nside equity HI

Net worth

Net worth



Equivalence

Real Debt Nominal Debt




® Real vs. Nominal Debt



Model with Intermediary Sector

Intermediary sector Household sector
!
+ghaZi+anf
= Friction:
1. Real
2. Nominal

15




Solving MacroModels Step-by-Step

0. Postulate aggregates, price processes & obtain return processes

or



0. Postulate Aggregates and Processes



0. Postulate Aggregates and Processes

N¢-numeraire!

¢ldZ}

= Change of notation compared to Lectures 02-05!

I L



0. Postulate Aggregates and Processes

N¢-numeraire!

¢ldZ}

= Change of notation (dropped “hat”) compared to Lectures 02-05!

I



1la. Optimal ¢ + Goods Market




1b. Price-taking Planner’s Allocation

TN ——

vectors



1b. Price-taking Planner’s Allocation

TN ——

vectors

o<1



1b. Price-taking Planner’s Allocation

= Minimize weighted average cost of financing

¢

= Real

"= Nominal

— oY (in N.-numeraire)

— ol in N.-numerai
e lnlemmedtla—e—er . 23



“Benchmark Asset Evaluation Equation”

~

I ~h
p =™ = necl(o] — oP™) + (1 = n)sl (— 20l — ™) +mecla] + (1 —ne)eka]

I L



“Benchmark Asset Evaluation Equation”

= Real

= Nominal
" Money evaluation equation (bubble)

2 =T 2 2%
P_lif/ —Ut(Ut) +(1_77t)( 1— nt@?) +m(527) + (1—770(527)




“Benchmark Asset Evaluation Equation”

" Nominal
" Money evaluation equation

2 ~T\ 2 ~h
p—u =nu(o!)" + A=) (—207) +n. ("'27 ) + 1 -n) (")



2. n-Evolution: Drift ,u? (in Ng-numeraire)

=1 =h
n _ I( 1 bm h ng_ 1 bm =1 =] ~h =1
" pdy = (1 —1n¢) Ct(Ut — 0t )_Ct (_1_f7t0t Y )"‘Ctgt — 6t 0y ]

m Real

"= Nominal




2. n-Evolution: n-Aggregate Risk

= Real



Inflation Risk allows Perfect Risk Sharing

= Nominal

BIVEISIiES
to fraction @

n _ (Xe—1¢)oL
nto-t o /
1_Xt—77t<_‘9 (ﬂt)ﬂt)
N 9(M¢) Net worth

" Intermediaries’ balance sheet
oerfectly hedges agg. risk for a® = 0!

= Proposition:

-/\—-
s | :2
 — \ } | ]
| 1SKS W ) U 9



2. Within Type 1-Risk



Solving for y;

" Recall planner condition: (equality if oy, < )Z)
ctof™ 4+ ¢lpd < ¢ltoi™ + ¢

Price of Risk Real Debt Nominal Debt
witho? =0




Solving for y;

® Real

= Nominal



- Real Debt

Xt

\
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Example: Nominal Debt/Money with ¥y = 1
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Contrasting Real with Nominal Debt

® Real

= Nominal




Nominal Debt with Limit on Risk Offloading

Example

I
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Combining Nominal & Real Debt

converge to the “I Theory without I”
ifx =1

— e Y



Y Minimized at Stochastic Steady State




Cashless/Bondless Limit with Jump



| Theory of Money

Technology a2 | b

Capital share (Leontieff) 1—kKk K

| dk, ~_ dk, , o
Risk - = ()dt +c%dZ; + 6dZ; - = ()dt + 0°dZ; + 6dZ;

t t
Intermediaries No Yes, reduce O to QDB:
Excess risk 59 — 5B oV — o8
a — (b — _ 1 — — g —
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| Theory: Balance Sheets

Net worth



Overview Slide that Explains the Role of Each Model Ingredient




1b. Price-taking Planner’s Allocation

= Minimize weighted average cost of financing

total wealth numeraire

(1-K)o (1-i)o



1c. Money Evaluation + 2. n-Drift

model



n-Volatility and Amplification

Policy removes endog. amplification
n _ A-9)xt(1-K)o+(xt—n)o”

O' w—
NeO [ _xe=ne( =9 (ne)ne
Nt IdI(M¢)
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| Theory: Balance Sheets

Net worth



Consequences of a Shock in 4 Steps

money supply declines

Disinflationary
money demand rises  [spiral

N







Fiscal policy



Monetary Policy

. 1(1/P) . d(qPK;/By)
re = 1pAf + /P, 1pdt + p 5K, /B,
- {ft-F@(tf) — 5+ u]

B B

- [ﬁ?ﬂﬂf LTtE)LTf]}df—F(ﬂ'q —oP)dz?.

To study monetary policy without tiscal implications, we let U'tB =0, so




Monetary Policy: Super-neutrality



Introducing Long-term Gov. Bond



Redistributive MoPo: Ex-post perspective

Fixed i-Bond

Net worth



Introducing long-term bonds



Debt evolution w/o fiscal implications

reserves consol bond

M, dt—  dF,



total net worth numeraire






n-Volatility and Amplification

b L
-0, +0 (6] — a7 )

!/
+9L PL (mo)ne \xe(1=9¢)+9:—n¢
t L
P&(n¢) Nt

mitigation term

N 58






Monetary Policy: Ex-post perspective

" | Theory: “Stealth” recapitalization of impaired sector

= Interest policy and OMO affect assem@m 60



MoPo Benchmark 1: Removing endogenous Risk

(in closed form)

U Closed form up to ¥; (which is choice of planner)

I



Numerical Example




Numerical Example

 falls (because low n-regions
5 with high idiosyncratic risk
are visited less frequently)

0.4 0.6
n

Volatility goes down/

amplification removed
0.06 |

0.07

U-UE i D o) .
No amplification

whenn, = k; = K|

 but recovery is faster




Optimal Policy



Recall



Flipped Classroom Experience

Financial Stability Price Stability Debt Sustainability

(A BANKS )

RESERVES
FINANCIAL
REGULATORS \

Fisher Diabolic

CREDIT Disinflation loop/spiral

spiral
Fin.AADominance

Hiquidity spiral \_ biSINFLATION % INFLATION  DEFAULT
( Monetary ]

Fiscal l ] Dominance
)

Dominance

Q__covrT

AUTHORITY ‘-:-SEIGNORAGE . .

>+TAxES : 1 OUTSIDE
Lowers GDP :




Thank youl!
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