ECO529: Modern Macro, Money and (International) Finance
Problem Set 3

Andrey Alexandrov

October 3, 2022
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0. Outside Equity vs Debt
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0. Outside Equity vs Debt

® Suppose experts are unconstrained in OE issuance:

rOF = ol = (0% 4 02 OF) (0T = (1 05P) (oY

rOF —re= ol = (071 + 60 0F) (0N = (1 61°)(0")

® Must be that ¢¢ = ¢
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0. Outside Equity vs Debt

® Suppose experts are unconstrained in OE issuance:

r9F 1= torR = (05 + 05 OF) (07 = (1 050 (07K )2

rOF —re= ol = (071 + 60 0F) (0N = (1 61°)(0")

® Must be that ¢¢ = ¢
® |f experts issue a little bit of debt:
> (1-0°P) 1, (1—0"P) |, and f 1, </ |
» Experts demand lower interest rate on debt
» Households demand higher interest rate on debt
>

Market does not clear
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1. Numerical Methods

) = (1) (6t =0 —of(e +o+at) - (& -a-at) ({17 aat) - (FE - 1))

ay(n) = (xt = ne)(0 + o)
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1. Numerical Methods
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® Constructing the M matrix:
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» Ensure u1 >0, uny < 0,00 =on =0

> Including {0} or {1}7

0.2

0.4

0.6

0.8

4/21



1. Numerical Methods

Compute stationary distribution:
1. Iteration method:
> gt = (1AMl
> Set g° to anything that integrates to 1

» Depending on how M is constructed: avoid g > 0.

2. Yuliy's trick from the lecture (requires iy > 0)

li /
M1, Mj 5.y &1

0= M,g — =0+ 8N = 7(Mé:N,2:N)71Mé:N,1g1

/ I
M2:N,1 M2:N,2:N 82:N

3. Solve for kernel: M'g =0, e.g. null(full(M’))
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1. Numerical Methods

® Absorbing boundaries (11 =0, ny =1, 1 = py = 01 = oy = 0)

® Have a look at matrix M:

0 0 0 0
Miz14= (162 —6.63 5.01 0
0 6.15 —18.85 12.70

0.02 -0.02 0 0
My_onn—3n=| 0 001 —-001 O
0 0 0 0
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1. Numerical Methods

® Absorbing boundaries (71 =0, ny =1, u1 = uy = 01 = oy =0)

e Adjust matrix M (reflecting boundaries):

-1 1 0 0
Miz14= (162 —6.63 5.01 0
0 6.15 —-18.85 12.70

0.02 -0.02 0 0
My_onn—3n=| 0 001 —-001 O
0 0 1 -1
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1. Numerical Methods
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1. Numerical Methods

v(x,t)=E

-
/ e Pxsds | xp = x
t

dx; = —xedt + (1 — x?)dZ,

(1 —x2)?
2

pv(x,t) = Orv(x, t) + x — xOxv(x, t) + Oxv(x, 1)

v(x, T)=0

e Grid x € [-1,1], t € [0,1]
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1. Numerical Methods
® Discretize state space: v(x,t) is a vector v,
® Explicit method:

Vi — Vi At

At
Vioar = Atx+ ((1 — pAt)ly + AtM)v,

= pv; — x — Mv,

® |mplicit method:

Vi — Vi At

At
Vioar = (14 pAt)ly — AtM) L Atx + vy)

=pVenr — X — Mv_p,
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1. Numerical Methods

® Stability of explicit method:

Vi_At = = Atx + ((1 - pAt)IN + AtM)Vt

wl , o
1—pAt—A >
pat t{A T axe] 7 °

® To ensure this in the limit as Ax — 0: lim_ (A Ay < C= At = 0((Ax)?)
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1. Numerical Methods

* Ax=0.1, At =0.01

Implicit Explicit
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1. Numerical Methods

* Ax =0.01, At =0.01

Implicit 207 Explicit

08 P 310 P
2
1
0
Rl
2

0.8 3

-1 05 0 05 1 -1 05 0 05 1
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2/3. Two Sector Model

® Solution algorithm

i<

1. Guess value functions v&, v = ¢/, N

2. Solve inner loop for q, k, x,t,09 = ,uv',;/’, o

3. Update v&, v" via time step

Vi i i1 i
pe vi = 0rvy + Oy ve + 5(770'”)28nn Vi
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2/3. Two Sector Model

® Solution algorithm

i
1. Guess value functions v, v = ¢, ,f/,
2. Solve inner loop for q, K, Xx,t,09 = " ,,u” o

3. Update v&, v" via time step

Vi i i1 i
pe vi = 0rvy + Oy ve + 5(770'”)2‘%77 Vi

i ; ¢ o2 Vi
o CRRA: Y = p = & — (1—7) (9(ue) =6 =75 +00Y)

i i Ct o’ v i i1 i
p've = Orvy + (nf +(1-7) (¢(Lt)_5_72+00t >> vi +nu" Oy vy + 5(770")23nnvf
t
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2/3. Two Sector Model

e CRRA
. .
» C _ (na) .l
Yoy
> ]E[dV/ ] e

® Epstein-Zin (IES=1)

o
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2/3. Two Sector Model

® Epstein-Zin (IES=1):

Fite.U) = (1= 1)U log(e) -

-7
W = (1= <|0g(c) 1 ! log((1 — V)p"U)) _

log((1 — v)p"U))

(w'n')1= iiyT=5

1 )
p 1=y n'q

2

® Recall U=Vi=

W = (1=7)p" (log(p') — log(w')) = p

i
= (1—7)p'log(p'n’q) — p'log(p'v') — p'
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2/3. Two Sector Model

Log Utility =—— Epstein-Zin ——— CRRA
RRA v=1 v =2 v =2
IES p=1 Yp=1 =05
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2/3. Two Sector Model
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2/3. Two Sector Model
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2/3. Two Sector Model
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2/3. Two Sector Model

Log

CRRA
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