Homework 2 Answer Key
Econ 2058, Winter 2017
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(¢) The government spending multiplier is zero in this case because an increase in govern-

ment spending is completely offset by a decrease in private investment.

2. (a) A Sequential Markets Equilibrium is:
(1) household’s policy functions ¢(kpt—1, knt—1, Kmt—1, Kni—1, Zmt, 2ht),
n(km,t—la kh,t—17 Km,t—17 Kh,t—la Zmits Zh,t)7 im(km,t—la kh,t—la Km7t—17 Kh,t—l; Zmits Zh,t)7

in (kg1 knt—1, Kimt—1, Knt—1, Zmts Zht);



.o . . d d .
(ii) firm’s policy functions N(Kp, -1, Kni—1, Zmt, 2ht), Ko (Kmt—1, Knt—1, Zmt, 2ht);
(ﬁi) prices w(Km,t—lyKh,t—la zm,t7Zh,t)vT(Km,t—hKh,t—l;Zm,ta Zh,t)§ and
(iv) law of motion of capital K1 = gim (K1, Kni—1, Zmt, 2nt) and

Ky = gn(Kmi—1, Kni—1, Zmys, 2ne) such that

e Given prices and the law of motion of capital, household’s policy functions solve

the household’s problem.
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e Given prices, firm’s policy function solve the firm’s problem.
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e Markets clear
— ny = Ny = NZ (labor market)
- km,t—l - Km,t—l - Kg%t

— CtFimt +ipe = zmvtK}n}‘i"f (XomtNt)*™ (goods market)

(capital market)

e Consistency of individual asset holdings and aggregate capital stock
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(b) Note: Defining RCE in an economy with growth is tricky. Let’s assume 7, = v, = 1

for the time being.

A Recursive Competitive Equilibrium is:

(i) household’s value functions V' (k,,, kn, K, Kn, 2m, 2n) and

policy functions c(kn, kn, Koy Kny Zm, 20), 0k, kny Koy Kny Zms 21),
i (K Kny Kony Kny Zms 20) s 0 (K Ky Koy Ky 2y 21);

(ii) firm’s policy functions N( K, Kn, 2m, 21), K™ Koy Kp,y Zms 20);



(iii) prices w( Ky, Kn, 2m, 2n), 7 (K, Ky 2m, 21); and
(iv) law of motion of capital K/ = gm(Km, Kn, 2m, zn) and K;, = gn(Kpm, Kn, 2m, 21)
such that

e Given prices and the law of motion of capital, household’s value and policy functions

solve the household’s Bellman equation.
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e Given prices, firm’s policy function solve the firm’s problem.

max [z, (K&)' o (N — r K¢ — wN9)
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e Markets clear
— n= N = N% (labor market)
— k= K,, = K% (capital market)
— CH iy + iy = 2 KL N (goods market)

e Consistency of individual asset holdings and aggregate capital stock

gm(Km; Kh7 Zmy Zh) - (]- - 6)Km + Zm(Kma Kh; Km7 Kh7 Zmy Zh)
In (Ko, Ky 2y 20) = (1 = 8) Ky + in (K Ky Kony Ky 2ms 20)
(¢) Formulate the lagrangian for the household’s problem:
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o FONC w.r.t. kpy:
A = BEpu (1 — an)hyyr /g + Aega (1 — 6)]
e FONC w.r.t. hy:
e = 0h
e FONC w.r.t. n:
Awy = Mtahht/(l - nt)

and then impose market clearing conditions, firms’ FONCs, add resource constraints

etc.

Denote the growth rate of Yy, Ky, ¢, Kty Ity Ing, Cr, Hy as g. Then from the conditions

for the labor market:
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Assuming v,, = 7, = ¢ and taking logs and first differences,
=79+ (1 = am)g + amg = —Ag + (1 — ap)g + ang

then we need v = X for the labor market condition to hold along the balanced growth
path.

Plug in the home production into the utility function:
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so setting 6, = 0(24Xn)' ™ and hy = 1 — n, gives the desired result.



