Chapters 9 and 10: GE model
continued
(pp 372-439)

March 22, 2017



Homework for March 22

* Finish Reading Chapter 9
 Complete Quiz 17.

e Set up the GE recursive model with a labor tax.

* Write down the utility function, the four constraints and
the modified Bellman equation for the decentralized
solution.

* Take first order conditions and derive the equations for
aggregate demand and aggregate supply.

* Read Chapter 10.



Quiz 17

1. Set up and solve the GE recursive model with a
labor tax. Write down the Bellman equation, the
utility function, the four constraints.

2. Write down the modified Bellman equation for
the decentralized solution.

3. Take first order conditions, the envelope
condition and derive the equations for aggregate
demand and aggregate supply.



Quiz 17, #1 Bellman equation and constraints

V(kt) =Max : u(ct, Xt) + BV(Ke1).

Ctvxtykt-i-l

u(ct, Xt) = Inct + a Inx;.
yi = Alk, 7,
Vi = Ct + .

It = Keyx — Ke(1 = 8¢).

TZXt-l-lt.



Quiz 17, #2 Budget Constraint with Labor Tax and
Bellman Equation for Decentralized Model

C? = Wt(l — T|)|§ + riki + Gt — kt+1 + kt(l — 5k)
V(ky) =
Max : U[(L — z)WelE + rkS + Gy — kS, + k3(L = 8),T — ] + AV(KS.,).
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Quiz 17, #3 FOC, Envelope Condition

ou(cf,xt) Wil z,) ou(cf,xi) ;

aCt aXt
g —oulelxy) Ve
(’501(;j 5kf+1 |
ovks)  ou(cf,xt)
Envelope : 2 — 1+ri—35,).
C?—Fl . 1 + M1 — 5k _ Xlt
- C? B 1+p W= 1




Aggregate Demand = c¢? + [

AD : yd =c¢d +i; = <1+1 _ [WtT+pkt]> + 5k,

1-1y

WtT+kt[p+<l+ 1f‘ﬂ)5k:|
Yt = 15 ¢ .

1-1)

1 T

Inversely :

Wy yg(1+ 1fﬂ)—kt[p+ (1+ . )5k]'



Aggregate Supply (same as no labor income tax)

L (7Ac \ T = £
AS :Y?:AG(kt)ly(yth> (ki)” = Ag (Wlt) " kt.

1 _ )7
W 1 1y
?’Aé (kt) ™

Inversely :



How does AD-AS change with a labor tax? Figure 9.12



How does AD-AS change with a labor tax? Figure 9.12

AD-AS with 20% labor tax

14

N
o
I

(o¢]
T

Relative Price of Output 1/wt

0.16

0.18

0.2

0.22

0.24

0.26

Aggregate Output Y,

0.28

0.3

0.32



How does the labor market change with a labor
tax? Figure 9.14



How does the labor market change with a labor
tax? Figure 9.14

Labor Market with a 20% Labor Tax
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How does the factor market equilibrium change
with a labor tax? Figure 9.15



How does the factor market equilibrium change
with a labor tax? Figure 9.15
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How does the general equilibrium change with a
labor tax? Figure 9.16



How does the general equilibrium change with a
labor tax? Figure 9.16

General Equilibrium with a Labor Tax
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FRED A,\g:// — Average Annual Hours Worked by Persons Engaged for Mexico
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http://fred.stlouisfed.org/graph/?g=d47D

Chapter 10: Computing the Capital Stock as a
Function of Parameters (no taxes here)

Starting with the equations for AD and AS

WtT-I—kt[p+(l+ ¢ )5;(]

y . 1-)
t o
1+ -

L y
yi = Ag’ (Wlt)l_‘ykt
Two equations in two unknowns, k and w
Set AD=AS and find a solution for w




Use the marginal conditions from profit maximization

1 — Cis1 _ 1+rt—5k
Ct 1+p

= I =p+5k.
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Substitute for w,, and you get:
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And with a little bit of arithmetic, you get




Alternative Solutions

* The first order conditions, the envelope condition
and the constraints are used to set up a system
with the same number of variables as equations.

e Substitution can be used in a large number of ways
to solve for a particular variable.

* Here we start with capital and find that it is easy to
compute all the other variables once we have
determined capital.



All Other Variables are a Function of k and parameters

e = p+0x;

= [ (1p—+7’§;c; }th;
e
.

It = OyKt¢;




Homework for March 27

* Finish reading Chapter 10

* Explain two ways to derive the formula for capital
in chapter 10.
* The book starts with AS-AD and then solves for capital.

* It also derives the result starting with the two marginal
conditions.

* Quiz 18 will include 3 questions from the first 17
qguizzes. You will complete it in class.



