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Course Overview

Intro

Real Macrofinance Models with Heterogeneous Agents

Immersion Chapters
Money Models
i Single Sector: Money Model with Store of Value and Medium of Change

Safe Asset with Time-varying ldiosyncratic Risk

i£ Multi-Sector: Money Model with Redistributive Monetary Policy
Price Stickiness (New Keynesian)

i Welfare and Optimal Policies

| International Macrofinance Models |
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Key Takeaways

Risk Sharing via Inflation Risk (Redistribution)

Real vs. Nominal Debt/Cashless vs. Cash
Intertemporal Unit of Account
m State-contingent Monetary Policy if o8 # 0

Equivalence of Capital vs. Risk Allocation Setting (% vs. X)

Liquidity and Disinflationary Spiral

Policy
m Fiscal Policy
m (Redistributive) Monetary Policy
- “Stealth Recapitalization” of Bottleneck Sector (Intermediaries)
m Macroprudential Policy

Technical Takeaways
m Two Sector Money Models
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The Big Roadmap: Towards the | Theory of Money

m One sector model with idio risk - “The | Theory without I"
(steady state focus)

m Store of Value
Insurance Role of Money within a Sector
m Medium of Exchange Role
m Fiscal Theory of the Price Level
m Time-varying ldiosyncratic Risk and Safe Asset

2 Sector/Type Model with Money and Idiosyncratic Risk

m Equivalence btw Expert Producers and Intermediaries
m Real Debt vs. Nominal Debt/Money
Implicit insurance role of money across sectors

m Banking, | Theory, Redistributive Monetary Policy

Price/Wage Rigidities (New Keynesian)
Welfare Analysis

m Optimal Monetary Policy and Macroprudential Policy

m International Monetary Model
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“Money and Banking” (in Macro-finance)

= Money store of value/safe asset/Gov. bond

m Banking “diversifier”
holds risky assets, issues inside money

Woatch “Money and Banking"
YouTube Video Channel: “markus.economicus”

X

1

]
.

..’ l‘-.
d_sextme ‘
)
| E 11:53

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

Markus.Economicus@gmail.com Macrofinance 08: Mu Summer, 2025 5/ 67


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

“Money and Banking” (in Macrofinance)

= Money store of value/safe asset/Gov. bond

= Banking “diversifier”
holds risky assets, issues inside money

m Amplification/endogenous risk dynamics

m Value of capital declines due to fire-sales Liquidity spiral
- Flight to safety
m Value of bond/money rises Disinflation spiral a la Fisher
- Demand for bond/money rises — less idiosyncratic risk is diversified
- Supply for inside money declines — less creation by intermediaries
m Endogenous money multiplier = f(capitalization of critical sector)
- Paradox-of Thrift
- Paradox of Prudence (in risk terms)

m Monetary Policy (redistributive)
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Overview

Intro
Equivalence btw Experts Producers and Intermediaries

Real vs. Nominal Debt: Unit of Account in Incomplete Markets Setting

| Theory of Money:
m Liquidity and Deflationary Spiral
m Banks as Diversifiers = & is a Function of Banks' Capitalization 7;

Policy with Long-Dated Bonds
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Intermediaries

Firms i...

A Households i... L

Intermediaries

Diversifies
to fraction ¢,

Inside equity

Inside equity I

Net worth

m Frictions

m Household cannot diversify idio risk
m Limited risky claims issuance
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Equivalence

Firms i...

Intermediaries

Diversifies
to fraction ¢

Inside equity

Xt

A Experts

L Households i...

E N
v
I
v

Q

o
N
Qe
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Equivalence

m Why equivalence btw. intermediaries x-risk allocation model and experts
r-capital allocation model?

Poll: Why are both settings equivalent?
a) Since a® = a".
b) Intermediary sector does not produce any output.

¢) Risk x and capital allocation k are fundamentally different.

m Next: Contrast Real Debt with Nominal Debt/Money Model
m Solve generic model and highlight the differences btw both settings.
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Overview

Intro
Equivalence btw Experts Producers and Intermediaries

Real vs. Nominal Debt: Unit of Account in Incomplete Markets Setting

| Theory of Money:
m Liquidity and Deflationary Spiral
m Banks as Diversifiers = & is a Function of Banks' Capitalization 7;

Policy with Long-Dated Bonds
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Model with Intermediary Sector

Intermediary sector Household Sector
m Hold equity up to ¥ <1 m Output: y! = ahk!
= Consumption rate: c/ m Consumption rate: cf
m Diversify idio risk to @& ® Investment rate: o
d:: = (®(ur") = 6) dt+odZi+5hdZ/+dap™
= Objective: Eo [ [~ e ** log(c{)dt] = Objective: Eq [ [~ e ** log(cl)dt]

Friction: Can only issue debt
2 Models
Real debt issuance only (and money has no value)
Nominal debt issuance

= Bond/Money supply (nominal) % dBf = pBdt + oBdz,

m “Seigniorage” distribution as in prewous lecture

(no fiscal impact — per period balanced budget)
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Solving Macro Models Step-by-Step

[0 Postulate aggregates, price processes and obtain return processes

For given ' :== C'/N'-ratio and &' = SDF' processes for each i finance block
Toolbox 1: Martingale approach, HJB vs. Stochastic Maximum Principle Approach
Fisher separation theorem
B Real investment ¢ + Goods market clearing (static)
I Portfolio choice § + asset market clearing or

Asset allocation x & risk allocation x

Toolbox 2: “Price-taking” social planner approach

Toolbox 3: Change in numeraire to total wealth (including SDF)
e “Gov. Liability Evaluation/FTPL equation” ¥

Evolution of state variable n (and K) forward equation
Solve ' := C'/N'-ratio and ¢’ = SDF' processes backward equation
B Investment opportunities w and K; and j'-descaled v/-process
3 Derive C'/N'-ratio and ¢’ price of risk
Derive BSDEs
FEl Separating risk aversion from intertemporal substitution

Numerical model solution

B Inner loop: For given 5/ := C'/N's and ¢’s solve ODE for q(n) .
@ Outer loop: Transform BSDE into PDE and iterate functions v'(n, t)

KFE: Stationary distribution, fan charts
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0. Postulate Aggregates and Processes

m Assets: capital and bonds

m gX Capital price

m b= %/Kt value of the bonds per unit of capital

By
m Y = qi(K?:;%i = q{<+ = share of bond wealth
m Postulate Ito price processes
dgk /gl = 1 Kdt—i—at’KdZt,dqt /g8 = qudt—i—adeZt,dﬂt/ﬁt pldt+o?dz,

u SDF for each | agent: d¢l/&l = —ridt — ¢idZ, — d 2]
m Aggregate resource constraints:

m Output: G + 1:K; + gK: = aK:

= Capital: [ kidAkS'di=0

m Markets: Walrasian goods, bonds, and capital markets

Poll: Why is the drift —rf and not simply —rf?
a) With only nominal debt a real risk-free rate might not be in asset span.

b) Negative drift of the SDF in Ni-numeraire is not risk-free rate.
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1. Optimal : + Goods Market

Recall Equilibrium

m Price of physical capital

1+ ¢d
K
g =1 —VY¢) 77—~
! ( ) (1—9¢)+op
m Price of nominal capital
1+ ¢35
B
=97
% "(1—9e) +p
m Optimal investment rate
(1 —9e)d -
b = —————
(1—9¢) + ¢P
m Moneyless equilibrium with gF =0 =9, = 0= ¢f = liiz
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1. Portfolio Choice: Price-taking Planner k, y Allocation

m Objective (in total net worth Ni-numeraire):

max E[dr](k:)/dt] — 610 (K¢, Xt) — :6 (Kt X¢)
{K‘t’Xt:Xt}

= In our model(s):
m x = 0 (households manage all physical capital)

" X=Xt
m E[dr](k.)/dt] =0

Poll: Why is E[dr]N(k¢)/dt] =07
a) Because capital is not reallocated, i.e. k =0 all the time.

b) In the N¢-numeraire return of total wealth dr]N =0
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1. Portfolio Choice: Price-taking Planner k, y Allocation

m Objective:

max~ E[drtN(K,t)/dt] —gta(ﬁt,xt) —Qﬁt&t(lﬁt,xt)
{K'tyxl‘:Xt}

= In our model(s):

m x = 0 (households manage all physical capital)

u = Xt
E[drt (ke)/dt] =0
o = (x:07", (1 = xe)or"),
- where 7K = Risk of the excess return of capital beyond benchmark asset
B G = (xpd, (1 —x:1)5), p<1
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1. Portfolio Choice: Price-taking Planner k, y Allocation

m Minimize weighted average cost of financing

;mn (sixe + £ (1= xe))o + (Foxe + (1 — xe))5
t

m FOC: (equality if x; < %)

§t’0§K + 5{",95 < cfa?K + f{’&

m Real debt model: o3¢ = o + UfK (recall gX is constant)
= Nominal debt model: oK = (—a? + o8)/(1 - 9;)

m Risk of capital o+ a?’ +9:08 /(1 —9;) — o (in Ne-numeraire)
m Risk of bond/money o + of — 0B — ¢/'(in Ny-numeraire)
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1. “Benchmark Asset Evaluation (FTPL) Equation”

® In N-numeraire 7, takes on role of sector networth /N

m Return on individual agent's networth return (in N:-numeraire)

dn. N di;

- v +  pdt
Mt Uk ~
~~ ~—~ consumption

sector share  within sector share

m Martingale condition relative to benchmark asset is

il +p =" =<i(ol —ot™) + 45,
m Take 7i-weighted sum (across 2 types i = /, h here)

bm

p—r?" = nes{(of — ™) + (1 —1e)st (— 2ol — o >+77t<t0t +(1—n)375¢

=7 h
Nt ~7  ~h
Utagt =0¢ St —Ut :

nt
- _=h
p— = (o + (L) (—507) 4 (6T 2+ (1 ) (6T )

m For log utility: ¢/ = of,¢f = — 12
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1. “Benchmark Asset Evaluation (FTPL) Equation”

m Real debt = benchmark asset bm

m Redundant equation for allocation just useful for deriving risk-free rate in

c-numeraire rf ( expressed in N;-numeraire)

= Nominal debt/money = benchmark asset bm
m Money evaluation equation (bubble) [FTPL Equation]

o Replace: 1™ = uf/® = uf — s — B0 — o) (and o™ = ?)
9/B n ? d h
gl = o+ n) (2ot a2 (- a6l
N—— _T]t

excess return of N;
(required) “net worth weighted risk premium” (for holding risk in excess of money risk)
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1. “Benchmark Asset Evaluation (FTPL) Equation”

= Nominal debt/money = benchmark asset bm

m Gov. liability evaluation equation (bubble) [FTPL Equation]

9/B
= Replace: rtm = p?/B .= 19 — 1B — 58(0? — 6B) (and oo™ = 5?)

2 ) .
9/B n o 7j ~ i
p—t"® = (ol + (1 —my) (— - _fma?) + (5 )2+ (1= )] )?

m Integrate:

) 2 . .
0= 5| [T e (o () (o) TR+ (- )6 o]
t - It
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2. n-Evolution: Drift i/ (in N;-numeraire)

m Take difference from two earlier equations

n bm __ | I il
pe +p—r" —Ct(at _Utm)+§t‘7t

~h
p—r™ = mest (o — o) + (L= ne)st ( - mn of —of ) +nlel + (1 ne)hs]
-t
I "
m = (1 =) |s¢(oy _Utm)_gt < 1T,7t‘77t7_ >+§t0t —gtag]
K
m Real Debt: 02 = —oN = —¢ (Recall 6} =0)

m Nominal Debt/Money o?™ = 0¥ — o8
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2. n-Evolution: 7-Aggregate Risk

ol =0+ (1—0)(of — ")
= where portfolio share 1 — ! = (1)
m Real Debt
= Note a{k =0 given N; = g¥K; - Numeraire
m of =X ko (recall ¥, = 0)
= No amplification since g/ is constant
m | Imperfect aggregate risk-sharing for x;: # n: |
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2. Inflation Risk allows Perfect Risk Sharing

m Nominal Debt

m Note: a{ =gl =~ "9;%0}_? A Intermediaries L

_ 9 9
" U? — 0T of + Xt(l - t) < - Ut to ) Diversifies
m Use oV = 19(( ))ntat and solve for neoy yields to fraction ¢

n_ (X - nt)U?
N0y = —o
1— Xt—Nt (me)ne
Nt 9(n:)

Net worth

m Intermediaries’ balance sheet
perfectly hedges agg. risk for % =0

Proposition:

Aggregate risk is perfectly shared for ¢ = 0!
m Via inflation risk

m Stable inflation (targeting) would ruin risk-sharing
- Example: Brexit uncertainty. Use inflation reaction to share risks within UK.
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2. Within Type 7-Risk

m Within intermediary sector
o
51 = (1= 0)p6 = (1= 00)gb
t

m Within household sector

67 = (1— oM = i‘j;:(l 95

Macrofinance 08: Multi-S
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Solving for y;

m Recall planner condition: (equality if x: < ¥)

Price of Risks Real Debt | Nominal Debt with ¢ =0
sl =0} = an;:&a =0

sh= —IZ—th? = Xlt_;;’tta =0

G=—31-00)p5 | =5p5 | =X(1—0)p5

B =101 =00)pd | = 15 | = (1 04)5
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Solving for y;

m Real debt:

ne(o? + 52)
xe = min{ 02 4 [(1 = ne)p? + ne]62’

X}

m Nominal debt:

. Nt _
= MmNy,
Xt {(1 _ nt)sog + Nt X}

Macrofinance 08: Multi-Secto
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Solution

Real Debt Nominal Debt with ¢Z =0
ne(0°+52) = c
Xe | min{ S 1)@ +nel5? X} Xe = min{ o X
2 2
M? (1 — 7lt) Xt? - ((11_>;3)z 52 (1 — 77:)(1 — t)2 (Xt(P ((11_21))2
O’? Xt”;ﬂto, 0
K 1+¢a ( ) 1+¢a
aq: 1+ép (1—9¢)+p
B 1+¢a
a: 0 19t(l ﬂt)+¢ﬂ
O 0 p—uf i = (1= 0.2 (n X;f - (- 0k ) o2
. a—p (1-"9¢)a—
¢ 1+¢p (1—19t)+¢>p
Summer, 2025
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Example: Nominal Debt/Money with y =1

ma=0.15p=003,0=01¢=26=0035°=0.25"=03,0= 2/3, v =1
Blue: real debt model, Red: nominal model

15 006
_ 005
5
3
o1 004
8
2
o =003
=)
F 05 002
&
=
il 0o
0 0
o o1 02 03 04 05 08 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
El n
008 - 0.02

0015
® oo

0.005
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Contrasting Real with Nominal Debt

m Real debt model
m Changes in n are absorbed by risk-free rate moves
m Aggregate risk
= «(n) and ¢ (n) are constant

m Nominal debt/money model

m Inflation risk completes markets
m Perfect aggregate risk sharing
- Banks balance sheet is perfectly hedged!!!
m Risk-free rate is high
= «(n) and g (n) are functions of 7

= Remark:
Both Settings: Real Debt and Money/Nominal Debt converge in the long-run to
the “I Theory without I steady state model of Lecture 06 if x = 1.
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Example: Nominal Debt with Limit on Risk Offloading
mp=005a=.1506=.03,0=2,6 =050p=04u5=.01,08=07y=8

15 08 0.6
g o
[7) 0.6
g1 0.4
@ -
T |\ = 0.4 = 0.3
=) \
205; 0.2
8 S~ . 0.2
N 0.1
o
0 02 04 06 0 02 04 06 0 02 04 06
| | I
n n n
0.12 0.04 0.06
) 0.05
011 0.02
o1 - __ oo
- = 0 o003
0.09 = =
0.02
-0.02
0.08 0.01
0.07 b —— -0.04 0
0 02 04 06 0 02 04 06 0 02 04 06
WI 7II nl

Macrofinance 08: Multi-Secto
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Combining Nominal & Real Debt

m Adding real debt to money model does not alter the equilibrium, since

m Markets are complete w.r.t. to aggregate risk

(perfect aggregate risk sharing)
m Markets are incomplete w.r.t. to idiosyncratic risk only
m Real debt is a redundant asset

m Note: Result relies on absence of price stickiness
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1 Minimized at Stochastic Steady State

m Claim: 9(n) and average idiosyncratic risk exposure, X(n), is minimized at the
stochastic steady state of 7.

m Intuition: at steady state both sectors earn same risk premia + idiosyncratic seems
well spread out ... less desire to hold money to self-insure

m With o8 = 0,Vt for steady state s,t, Y = ¥
m o/ =0, (perfect risk sharing with nominal debt)

m i = (612 — (512 — (1 — ) (6M2 = (1 — Ry X%¢27(1—Xt)2 52
O & =)

—dX /dn
m Gov. liability evaluation (FTPL) equation
X(T::
2,2 2
9/B 2o Xi¥ (1= xe)7 =2
— —(1— (1 — ) A
p— It f Ut) <77t 72 (1—me) a-n2)°

1e(51)2+(1-m)(57)2

Where Xt = mln{(lin:)]%,i}
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Cashless/Bondless Limit with Discontinuity

m Removing cash/nominal gov. bonds (comparative static)
BEB>0vs. B=0
- Price flexibility = Neutrality of money
m Discontinuity at limg_,
m Remark:

- Different from Woodford (2003) — medium of exchange role of money
CIA becomes relevant for fewer and fewer goods
m Inflation on nominal claims (bond/cash)

m Change 1/® and subsidize capital
m Continuous process
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Overview

Intro
Equivalence btw Experts Producers and Intermediaries

Real vs. Nominal Debt: Unit of Account in Incomplete Markets Setting

| Theory of Money
m Liquidity and Deflationary Spiral
m Banks as Diversifiers = §(-) is a Function of Banks' Capitalization 7,

Policy with Long-Dated Bonds
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| Theory of Money

m Aim: intermediary sector is not perfectly hedged (connection to nominal debt in previous
slides)

m Idiosyncratic risk that HH have to bear is time-varying &(7) (connection to nominal

debt in previous slides)

m Needed: Intermediaries’ aggregate risk # aggregate risk of economy

Technology ‘ a ‘ b

Capital share (Leontief) 1-& K

Risk e — ()t + 0%dZ; + 5dZ] d:: L= ()dt + 0bdZ, + 5dZ]

Intermediaries t No t Yes, reduce & to p&

Excess risk —R(ob — 07) — 2=2" (1-R)(oP - 07) — =57
=
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| Theory: Balance Sheets

Firmsi...

Intermediaries

m Frictions:
m Household cannot diversify idio risk
m Limited risky claims issuance
m Only nominal deposits
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0. Postulate Aggregates and Processes

Total output: Y; = [A2(1 — &) + APR]K;
Aggregate capital evolution: dTth = (1) — 0)dt + [(1 — R)o? + Ro]dZ;

:g'K

m Return process (for x € {a, b}):
AX _ K 5 B
dri(ir) = { () — 54+ ool + Z—; 18+ (of" — oF)oF] }dt
t t
+ <0X+Ut + £ qt ) dZt-i—adZt,
at
m OQutside equity:
drtOEl—rt Ede + (ab+ —i—q—tat)dZt—i-chdZ’
t
m Household return: drOE h drtOE” +(1- go)&dZ_{T
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Overview: The Role of Each Model Ingredient

m X — avoid degenerated distribution (households dying out)
mp

m if o = 1 intermediaries would die out,

m if o = 0 don't earn risk premium (except for aggregate risk)
m 0P > o2 — avoid perfect hedging for intermediaries

m except o8 # 0 — for example risk-free asset is in zero net supply (like AER
paper/handbook chapter)

m Fraction & of K has aggregate risk of 0 = o® — o2, rest has risk of zero (it's

exogenous) (allocation does not determine total risk in aggregate economy) (To
keep it clean (taste choice): price-taking planner’s choice is less involved)
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1. Portfolio Choice: Price-taking Planner’s Allocation

m Minimize weighted average cost of financing

. — a b ~ ~ ~
min (1= R)ef o’ + (sexe < (8 = xe)od’” + (Goxe + (1 - xe))7

m FOC: (equality if xr < X)

| _xKb | ~ =~ h _xKb | ~h~
Gor &0 <Glof +86

K =(1-R)o— g =c®

-0
Intermediaries Households
Aggregate risk sl =o} sh= —1—:%0?
Idiosyncratic Risk | & = Xt(1—9,)p8 | & = 15(1 — 9,)

_ 4B

-9

ol ((1 —R)o— o’ ) + {%(1 - m)@&} 05 <

n v _ B —
/L ((1-@)0—0 7 )+[1 X1 9)5| 5
]_—nt 11— ].—1’][-
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1. Money/Bond (FTPL) Evaluation + 2. n-Drift

m As before in money/nominal debt model
= Money/bond evaluation (FTPL equation)

p—ull® = [(0?)2+(5?i)2]+(1—m)[< . a?)2+(a—?”)2]

m 7)-drift

Al 2 P 9/B
W= (1) l(o—?)2+(o? )2—< L a?) _ TR o s?
~—~—

Markus.Economicus@gmail.com Macrofinance 08: Summer, 2025 41 / 67



n:-Volatility and Amplification

mol= U{B +(1— 9{)0{5 where portfolio share 1 — ! = ( Ut)

9 _ B
ol =l = of (1= 09 (<1_R>U_%)

n (L=9)x:(1 = R)o + (xe — ne)ot
xe=ne [ =9 (ne)ne
1- Nt ( )

9(ne)

I(ne) q(ne) g5 (ne)
Liquidity spiral  Disinflationary spiral

= Note that: =% (e _ (1—19¢) (qK’(m)m + —qB/(m)m)
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| Theory: Summary

Equations
m Money evaluation equation: p — p? + 8 — oB(c® — %) = [..]]
m o-drift: p = [...] — 0"(c? — oB); n-vol: o = (ampli-equation)
m 1to's Lemma: 9u? = nu0,9(n) + 2n2(0")?0,,9(n)
m Planner’s condition for y.
= Idiosyncratic risks 57 (1), x € {/, h}.
Algorithms
Construct grid for 7, guess 9(n)
Compute o"(n), x(n) for every n
Compute 17(n), 57 (1), x € {I, h} for every n
Update ¥(n) by adding pseudo-time step.
Repeat 2 - 4 until it converges.
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| Theory: Solutions

mp=005a=.50=.030=265=04¢=02u8=0%=0 =45

¢
1.8 a q 0.4
1
1.75 0.8 0.3
0.6
.2
1.7 0.4 0
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3
1 n n
b, % Distribution
0.02 0.04 10
0 0.02 5
-0.02 0 0
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3
n n n
X Idiosyncratic risk 1%
0.4 0.26 0.26
0.24 0.24
0.2
0.22 0.22
0 0.2 0.2
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3
n n n
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| Theory: Balance Sheets

Firmsi...

Intermediaries

m Frictions:
m Household cannot diversify idio risk
m Limited risky claims issuance
m Only nominal deposits
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Consequences of a Shock in 4 Steps

1. Shock: destruction of some capital
m % loss in intermediaries net worth > % loss in assets

m Leverage shoots up
m Intermediaries %-loss > Household %-losses
m 7)-derivative shifts losses to intermediaries

2. Response: shrink balance sheet / delever Paradox of Prudence
m For given prices no impact

3. Asset side: asset price X shrinks Liquidity Spiral
m Further losses, leverage 1, further deleveraging

4a. Liability side: Banks' money supply declines
value of money g7 rises 4a.+4b. Disinflationary Spiral
4b. Households" money demand rises

m HH face more idiosyncratic risk (can't diversify)
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Overview

Intro
Equivalence btw Experts Producers and Intermediaries

Real vs. Nominal Debt: Unit of Account in Incomplete Markets Setting

| Theory of Money
m Liquidity and Deflationary Spiral
m Banks as Diversifiers = §(+) is a Function of Banks' Capitalization 7,

Policy with Long-Dated Bonds
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Policy

m Fiscal Policy

m B affects only drift of ¥,

m 0P affects the risk of money/nominal bond value and agents portfolio choice
(reaction to aggregate shock) ...

m Alternative: policy impacts ds (or dr)

m “Pure” Monetary policy without fiscal implications

m ir,ol, (reaction to aggregate shock) (no p™ in this lecture)
m Definition of “Pure™:
Change in Monetary Policy has no immediate direct fiscal implications.

m Surplus to debt ratio, st/qf, is not affected.
m (it might alter growth rate and hence fiscal situation)

m Macroprudential policy
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Fiscal Policy

‘ Fiscal authority pick s; or ,utB?

m If gov can choose dry" subject to budget constraint (i € {/, h})
f dry" = ds(seigniorage) it can essentially complete markets
[ RecaII. If transfers proportional to
1. Output (= capital, if all a are the same)
2. Bond holdings => no real impact
3. Net worth = btw 1. and 2.

m Intra-temporal Transfer Policy

m If gov. is constrained to make only sector-specific transfers Tti” =7/ it can
effectively control 7, (an be micro-founded by agents’ hidden savings)
m Inter-temporal Transfer Policy
= Focus on bond supply (15, 0B) seigniorage is rebated to capital holders (by

lowering output tax)
m B affects only drift of 1,
m oF affects the risk of money/nominal bond value and agents portfolio choice

(reaction to aggregate shock) ...
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Monetary Policy: Neo-Fisherian

m Definition of “Pure MoPo":
Change in Monetary Policy has no immediate direct fiscal implications.

m Interest rates on bond/reserves i; is paid to bond holders.

m Fisher Equation (in setting with aggregate risk)

, d(1/P:) . d(qPK:/Br)
drf = jpdt + == = jdt 4 —f
‘ ' 1/Py ' q?Kt/Bt
. B
={ie+ o) =0+ uf — [uf+(0F —oF)ob| fat+ (oF — oF)az,

To study monetary policy without fiscal implications, then set o7 = 0:
m Unexpected permanent increase in ir at t =0,

1. Option “Pure MoPo": keep ji¥ constant, i.e., ;¥ increases
= increases inflation (one- for—one)

m “Neo-Fisherian”" — “super-neutrality of money (growth)"
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Introducing Long-term Government Bonds

m Long-term bond

m yields fixed coupon interest rate on face value F(:™)

Matures at random time with arrival rate 1/m

"
= Nominal price of the bond PP("™
"

Nominal value of all bonds outstanding of a certain maturity:
Bgm) _ PtB(i,m)F(i,m)
m Nominal value of all bonds B; = 3

m Special bonds

B Reserves: B§°) and note Pf(o) =1 (long-term but floating interest rate)
= Consol bond: B{™)
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Debt Evolution w/o Fiscal Implications

, (i,m)
<i+ %) Fliomqp — BE SR 4+ = F(' ™ dt)

dB = i BOdt + Y T

m Reserves R; := B§°) is different since it pays floating interest rate i

m If we have only consol bond and T-bills (=reserves if no medium of exchange friction),
then

(io0) .
Br. 2 AR = B ae + iF{ ) dt
F 1,00

t

dBO +

dR; + PLAFE = iiRedt + rbFLde

New Notation: Bﬁ‘” =R, Ft(i’oo) =Ft

Markus.Economicus@gmail.com Macrofinanc Summer, 2025 52 / 67



Introducing Long-term Gov. Bond

m Introduce long-term (perpetual) bond

m No default ...
m MoPo s.t. gov. bonds are held by intermediaries in equilibrium

Value gFK, Value qR K,
I I

Money
Reserves

[ [
Value q£ K, Value gXK,
m Value of long-term fixed i-bond is endogenous

dPL/PL = yP'dt + 0P dz,
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“Pure” Monetary Policy with Long-term Bonds

m Unexpected permanent cut in iy at t =0

1. Sim’s Stepping on the Rake

m At t = 0 on impact: as all B(()'">O) jump = Py jumps up

m For t > 0: inflation 7, is higher like in Neo-Fisherian setting
m If long-term bonds are held proportionally to net-worth,
then all citizens are affected proportionally.
2. In | Theory

m Intermediaries are long long-term bonds and

are short short-term money
m Households are long short-term money paying i;
m Policy is Redistributive - “stealth recapitalization”

m Long term bond price 1
m =7 T = risk premia (¢/o,¢l5,) |
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Analysis with Long-term Consol Bonds and Reserves

m Define fraction of value of bonds that are not in short-term reserves

t Bt )

m Let's postulate the price of a single long-term consol bond:

dpt

— L= ufdt+ ol az,
Pt

m In the total net worth numeraire the martingale pricing condition:
L R pt
Eldry —dr*] = o, of
m for now assuming that only intermediaries find it worthwhile to hold consul bonds

drt = drR + 0P o7dt + 0P dz,
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0. Postulate Return Processes

Return of total bond portfolio (in total net worth numeraire)
drf = p?dt + ¢¥dZ; (since no fiscal implications)

drB = drR + 95(drt — dr)

drB = drR + 9L(oP oldt + 0P dZ,)

m Return of a single coin (reserve unit/short—term bond)
drR = (¥ — 9toP oM)dt + (0¥ — 9LaP")dZ,

kol " shows importance of long-term bond price variation

m The dZ;-term is a “risk-transfer”
m The dt-term shows that it also affects risk premia.
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n-Drift, Volatility and Amplification

Note that money is our benchmark asset

(since HH cannot go short L-bond)

w0l =0 +(1-07" =07 + 07! (0f — o)
= Where portfolio share 1 — 97/ — g-! = 2£(1—9:) and 05" = 9Ly, /n,
(1- a? Ik
o7 = o7 — Pt . Xel =00 ( +oto PL) L Vel
-9 Nt
LyPt 0? XA =)+ e —ne o1 pt
=0, — V0, + (1-R)o 19 + " [nfop

Replace: o = M 7 and 0P = P (e 5

= piin) Ot

(1—=9)x:(1 —R)o

ntU:] = 1 Xe=1e (_ ﬁ/(m)m) + UL (PL’(,;)’WUU) Xe(1—=0¢)+0r—n;
e ey B\ PHm) Tt e
=0 (g)ne _ < (e)ne —a% (). ook ;
m Recall: 0(;’0" =(1-1) (qqk("m)’ + ‘25(7’71)77 ) , mitigation term due to policy

Liquidity spiral Disinflationary spiral
| ] ,u? same steps as before.
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MoPo Benchmark 0: Inflation Targeting

m Pick a particular o3, so that inflation at a constant rate.
m = Price level moves deterministically at a constant drift — no loading on dZ;-term.

m Recall from real-vs.-nominal bond lecture:
Inflation risk might not help to “complete markets’.

= Remark:
m g% can still jump (unlike in a setting with price stickiness — see later lecture)
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MoPo Benchmark 1: Removing Endogenous Risk

m The policy that removes endogenous risk, o5 = o¥

m FOC gives:

Xt = min { Nt )_(}
' 77t+(1—nt)¢2+(1_g)z(ab)2/&27

] ’I’]—EVOlutioniclosed form up to ¥ (which is choice of planner)
n_ =\ b
w0/ =(1-0)3 (1 - FR)o

_ . ? _ ';’ 25_2 17 . 2 25_2
u 771’.“’? =ne(1—ne)(1 — ﬂt)z ((inyzl)_z%(l - 5)2(017)2 + X ﬁtz - ¢ (1X—)n:§>2 )

m Bond valuation equation: same as in page 41
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MoPo Benchmark 1: Removing Endogenous Risk

qK

1.79

-

S - - — —-—— -
0.3
0 0.1 0.2 0.3
7 7
1 n
0.04 ks 0.04 n
0.03
0.02 o -
0.01
0.02 0
0 0.1 0.2 0.3 0 0.1 0.2 0.3
n 7
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MoPo Benchmark 2: Perfect Aggregate Risk Sharing

m Special case of Benchmark 1: Policy that ensures that o} — 0

m Aggregate risk exposure of all households and intermediaries is proportional to ¢ and
N, gX, and ¢Z have no volatility.
m Remarks:
m stochastic steady state moves closer to zero and ¢” = 0.
m Boundary condition 5! = 0 plays no role anymore.
m Leverage goes to infinity as n; — 0
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MoPo Benchmark 2: Perfect Aggregate Risk Sharing

178 w/o Policy - -
= = *No End. Risk - e =
- = No Risk
1.74
0 0.1 0.2 03
g n
n n
0.04 " 0.04 no
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0.02 e - o .
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Markus.Economicus@gmail.com Macrofinance 08: Multi-Sector, B Summer, 2025 62 / 67



MoPo Benchmark 2: Perfect Aggregate Risk Sharing

m Special case of Benchmark 1: Policy that ensures that o} — 0
m Aggregate risk exposure of all households and intermediaries is proportional to ¢ and
N, gX, and ¢Z have no volatility.
m Remarks:
m Stochastic steady state moves closer to zero and ¢ = 0.

= Boundary condition 1! = 0 plays no role anymore.
m Leverage goes to infinity as n; — 0
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Macroprudential Policy

m Monetary Policy cannot provide insurance and control risk taking at the same
time.
m Leverage rises endogenously the more risk sharing becomes possible.
m Value of nominal bonds/money ¥ falls with perfect risk sharing
m Might have adverse welfare implications

m = Macroprudential Policy

m Restrict intermediaries’ leverage
m Regulators simply “controls”
intermediaries (and households) portfolio decisions 6/,

Markus.Economicus@gmail.com Macrofi Summer, 2025 64 / 67



Optimal Policy

m Future lecture after we have covered welfare analysis
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Recall

= Unified macro “Money and Banking” model to analyze
m Financial stability - Liquidity spiral
m Monetary stability - Fisher disinflation spiral
Exogenous risk &

m Sector specific
m Idiosyncratic

Endogenous risk Paradox of Prudence

m Time varying risk premia — flight to safety
m Capitalization of intermediaries is key state variable

Monetary policy rule
m Risk transfer to undercapitalized critical sectors - “Bottleneck Approach”
m Income/wealth effects are crucial instead of substitution effect
m Reduces endogenous risk — better aggregate risk sharing
- Self-defeating in equilibrium — excessive idiosyncratic risk taking
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Flipped Classroom Experience

Series of 4 YouTube videos, each about 10 minutes

Financial Stability

Price Stability Debt Sustainability

— <
Fisher Diabolic
T CREDIT

Disinflation

loop/spiral
EQUITY spiral

Liguidity spiral \_ DlanFLATloruﬁ. INFLATION  DEFAULT

—
[ Fiscal l ] Dominance
d J

i FUTURE

L = SEIGNORAGE
P +TAXES
Lowers GDP = -EXPEND.
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