For the model feature is same as Finn(2000) , except the household utility
function it is refer as Finn(1995).

1 Household First order condition

Household MAX:

Ey» BU(C,N,) = Ey Y {logCy + ¢(log(1 — Ny))}  As Finn(1995)
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Household Budget constraint:
Cy+ 1, + Po,O, = Wi N, + R Ky (2)
Kt+1 = ]t + (1 — 5(ut))Kt (3)
,EEEP,0<B<1,¢<0,Qt:%.

Utilization Rate:

5(ug) = “Lu (6)

0<5<.)<1,W0>0,(A)1>1,U0>O,U1>1.
By Lagrange we can obtain the optimal choose of C; , Ny , K1 , uy First
order condition:
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FOC Labor supply:
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FOC Capital:
Cy
= Etﬂc— (Rip1ugpr + (1= 0(uy1)) — Pogrra(ugr)) =1 (13)
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Utilization Rate:
= RK; = Wouz(ewl_l)Kt + PO,tUOUEUI_l)Kt (14)

2 Firm First order condition

Firm MAX profits:

Tt = YH,t — RthU,t — WtNt (15)

Firm production function:

Yt = (AtNt)a(Uth)(l_a) (16)

By Lagrange we can obtain the optimal choose of N, , K; First order
condition:
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FOC capital:
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FOC labor:
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3 Household Log linearize

Utilization Rate
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Depreciation Rate
w1 .
5(uy) = “’(;& = 5(d) = widy (22)
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Law of Motion:

K1 =1+ (1 = 6(uy)) K,

= Kt+1 = o(u )[t +(1—d(u )) — 0(u)wi (23)
Oil shocks
logPo = (1 — p)logPo + p°(logPos—1) +&f = Po, = polf)O,tfl +ef
(24)
labor supply:
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capital:
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Utilization Rate:
R, = wougwl_l) + Po’tvougul_l)
= RRy = wou ™ (wy — 1)a + Poveu (Po,t + (v — 1)7:%) (27)
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4 Firm Log linearize

Firm production function:

YH,t = (AtNt)a(Uth)(l_a) = Y/HJ = OéAt -+ OéNt + (1 — Oé)?lt + (]. — Oé).f{t
(29)

technology shocks

logA; = (1 — pMlogA + prloghy_1) + e = A, =prA_, + &2 (30)

capital:
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Wt - {]{\}ta = Wt - YH,t - Nt (32)
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5 good market equilibrium

Resource constraint

Y =Ci+ I+ POy = }A/H,t = =0+ =L+ Tpo,tét (33)



