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Lecture 04: Jumps and Runs



Jumps due to multiple equilibria




Recall: Endogenous Risk due to Amplification
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Recall: Endogenous Risk due to Multiple Equilibria Jumps
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Two Type/Sector Model with Outside Equity
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Two Type Model Setup

Expert sector Household sector
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Unanticipated Run on Experts

self-fulfilling

= Vulnerability region

- Vulnerability




2 Types of Runs and Modeling Challenges

" Funding supply run:

* Funding demand run:

" OLG structure:

= Transfer of TK

relative performance penalty
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From [to to Levy and Cox Processes

= |[to process:

" Levy process: df;

]g(Xt d]t

= COXx process:

= Compensated Jump process:




Ito formulas
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Solving MacroModels Step-by-Step

0. Postulate aggregates, price processes & obtain return processes



0. Postulate Aggregates and Processes

Same Brownian

F
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0. Postulate Aggregates and Processes

Sunspot arrival rate
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0. Postulate Aggregates and Processes

capital gain rate
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The Big Picture
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Solving MacroModels Step-by-Step

1. Forgiven C/N-ratio and SDF processes for each i
a. Realinvestmentt + Goods market clearing (static)



1a. Individual Agent Choice of (, 8, ¢/n

+ jldJ,

= Goods market clearing: A(k)



Solving MacroModels Step-by-Step

1. Forgiven C/N-ratio and SDF processes for each i

b. Portfolio choice 68 + Asset market clearing or



1a. Individual Agent Choice of ¢, 8, ¢/n

= Theorem:
+ jdJ;
= V% (dJ; — A dt)
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1a. Individual Agent Choice of ¢, 8, ¢/n

A + viAj{

shadow

debt is risky
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1a. Individual Agent Choice of ¢, 8, ¢/n

A + viAj{

shadow



1a. Individual Agent Choice of ¢, 8, ¢/n

experts
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Solving MacroModels Step-by-Step

1. Forgiven C/N-ratio and SDF processes for each i
a. Realinvestmentt + Goods market clearing (static)

Asset allocation k & risk allocation y
= Toolbox 2: “price-taking social planner approach” — Fisher separation theorem



1b. Asset/Risk Allocation across I Types

" Price-Taking Planner’s Theorem:

Brownian
Jump risk allocation ¢,
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1b. Asset/Risk Allocation across I Types

1. Fisher Separation Thm:

Wi (¢,
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2. Aggregate
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1b. Allocation of Capital/Risk: 2 Types

. Debt
Physical
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1b. Allocation of Capital/Risk: 2 Types

" Example 2: with outside equity
_|_ oo
+ + -
_|_ oo
Kte g | }Cf =1
n ‘o h>a(cf—c?)(0+af)
impossible "N
Xt = akg



1b. Allocation of Capital, K, and Risk, ¥

Cases | xf = akf |kf <1 |(a®—a") (cf —¢t)(o + /)
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Invariance of Relative Capital Demand



Solving MacroModels Step-by-Step

1. Forgiven C/N-ratio and SDF processes for each i
a. Realinvestmentt + Goods market clearing (static)

= Toolbox 3: Change in numeraire to total wealth (including SDF)



Toolbox 3: Change of Numeraire

+ jie dJt
Yt Yt Frequency of sunspots, A,
are not deperyent on numeraire
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= Price of Brownian risk ¢€ = ¢* — g¥

" Price of Jump risk v€ = v} — j¥ —v
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Change of Numeraire: SDF

— v} (dJ; — A.dt)
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Solving MacroModels Step-by-Step

2. Evolution of state variable n (and K)



2. GE: Markov States and Equilibria

map

net worth share



2. Law of Motion of Wealth Share n;

bm = benchmark asset
(tradable by everyone)

rom v (¥ - jbm)dt

T (jé\,l _]{?m) d]t + TiKt/Ntid]t | ignored OLG terms for now

Transfers in case of Jump

" Method 2: Change of numeraire + Martingale Approach
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2. u'Drift of Wealth Share: Many Types

= New Numeraire
= “Total net worth”

+ A,

Hat notation * indicates
total net worth numeraire
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2. u'Drift of Wealth Share: Many Types

o (i - o)
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2. u'1Drift of Wealth Share: Two Types i € {e, h}

net worth share dynamics
+ Aejy

e h
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2. o'l Volatility of Wealth Share

2 types example






Solving MacroModels Step-by-Step

3.

Value functions

a. Value fcn. as fen. of individual investment opportunities w
= Special cases: log-utility, constant investment opportunities

. Separating value fen. V¥(n';, k) into v (n)u() (n'/n!)
c. Derive C/N-ratio and ¢ price of risk
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The Big Picture
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3a. CRRA Va ‘ ue Function Applies separately for each type of agent

recursive utility

- V"(n,‘;; Ny, Kt) U, = E; [/:0 f(es,Us) ds‘

w (Mg,Kt)

- a),i: Investment opportunity/ “net worth multiplier”
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3a. Special case: log utility



3a. Value function in OLG setting

1,1



3a. CRRA Value Function: relate to w

= (py Y ()Y

l
ng

Optimal consumption is different:

wl Yn7Y =
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3a. CRRA Value Function: relate to w

* Get new discounting term
tof
e~ Joav(cs VS)dSS(tnt =1 -y

= EldV]/V: = (=0f [0V — ¢ /n)dt




3a. CRRA Value Function: Special Cases

S
L= (o) (Y
ng

log utilityy =1



3a. CRRA Value Function: Special Cases

C—é = ()Y (wp)* 1Y
ng
log utilityy =1
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constant investment opportunities w; = w*
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Solving MacroModels Step-by-Step

4. Numerical model solution

a. Transform BSDE for separated value fcn. v*(n) into PDE
b. Solve PDE via value function iteration

I -
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