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00 1. Transition matrix O

0.6 0.3 0.1
P=|0 1 0 (1)
0 0 1

000000 Markov chain (discrete-state Markov process) 00000000000
googd

1. 0000000 invariant distribution O O O O

2. initial distribution 0 m¢ = [0.2,0.5,0.3] 000000000+« 00000O0O0O
m, 00000

ub 2. 000000000000000

o0

max — tg(o.w {(c —30)° + 7} (2)
subject to ¢; + 4y = 0.1ay + v, (3)
apy1 = Qg + iy, (4)
Yr+1 = 1.2y — 0.3y¢—1. (5)

L iy 0,y 00000000000 O00O0O00O00O000

1. State vector O x; = [1, a¢, ¥, y:—1])', control vector 0 u; = [¢,] 0000000
goboooobooooooooboooa

oo

max Z(O.Q)t {x;Rx; + u;Qu; + 2x, Wu, } (6)
W=

subject to x;11 = Ax; + Bu, (7)
Matrix A,B,R,QWIOODOOOO R,Q0O symmetric matrix 0 0 0O

2. w,R,AD00O0OUOOOO0OO0O0O0OOOOO0OOOOO 2x;Wu, O

oo

max - (0.9)" {x{Rx; + u*,Qu; } (8)
W

subject to x;11 = Ax; + Buj (9)

00000D000000000000000 ui,R,A0 A,B,R,Q,W,x,u;
0000000(0D000000000000)

3. Value function 0 —x;Px, 000 OMatrix A,B,R,Q 000000000 Bell-
man equation 00000000000 O0OODODOO optimal policy function
u; = -F*x, 000000

4. 00000 value function —x;Px¢ O value function iteration 0 000 0 00O
O0POguessP; 000000000000 guessP;(; 000000



00 3. 00 10000000000000000000000D00000400Endowment
d; 0000 N OO0 Markov Process 00 00O

(10)

_ _ 0.7 0.3
Prob[Ai1 = M\ = N = Py, P =
Pers = AiAe =] = Py lo.z 0.8]

O000M =099, X =1.02.000)\00000 A\ =1.020000000 history
0 A = (Ao, A1,.--,A) 00 000OHistory A 000 endowment dy(A\*) O

depr (AFh) = Agade(NY), do(X°) =1, (11)

O0O0O0OHistory MOODOO0O () 00000000000 0ODOO

oo

~(1/2)Eo Y (0.98)" [ex(A)] 2. (12)
t=0
000 feasibility O
di(A\') = ¢ (') for all ¢, AL (13)

(00D0O000O0D0O0O0D0O0O0D0D) 00000 Arrow-Debreu equilibrium (ADE)
gooooboboboooooo

1. Arrow-Debreu security 0 0 0 O ¢?(A*) O O O O Arrow-Debreu security 0 0 0
obooooOoboooobooboobooobobooooboobooooaon

2. 000 history X 0000 ¢*(AM) 00000 (m(AM)000000)0

3. History A2 = (Ao, A, A2) = (1.02,0.99,0.99) 0 0 0 OO Arrow-Debreu security
price ¢9(A\?) 000000000

4.¢t=1000001000000000000000000 caim (D0OO0O)0O
time-0 price U0 O0O00OOOOO

00 4. 0OO0 00000 0OO0O0O0OOOMarkovproperty 0000000000 OO0O
O central planner problem (CPP) O 0O O O O Aggregate state vector 0 X = [K, A, s]
00000 0O Bellman equation [

v(X) = Jaex, {U[C, 1—N]+ ,BZTF(S/|S)’U(XI)} (14)
subject to K' + C = AsF(K,N) + (1 —0)K (15)
A = As (16)

O0O00O0OK,A,s,C,NOODOOODODOOODOOOOOO TFPOTFPOOOOOOOO
D00DOO00(s')s) 000000 F(K,N)OOOODOOO0DOO0006e (0,1)00
0000000 K'0000 KOOOOO (DO0o0O00o0)ooO0Ooooo optimal
policy function C = C*(X), N=N*(X), K'=K*(X)00O0OOOOOOOOOO

1. 0000000000000 optimal policy 0 00O OO Ostate vector X 0 0 O
000 Markov process 01 OO0 OO0O0O0O



2. 00 XODOOOOO I(X'|X) 00000 Bellman equation O O optimal policy
C*(X), N*(X)0O00ODO0 20000000000

3. C*(X),N*(X),K*(X)OOOoOUoUooooo30ooooooooooo(@mo
0 : Benveniste-Scheinkman condition 0 00000 OO OO value function O
0ooooooooo)

00 5. Distortion 00 00000 recursive competitive equilibrium (RCE) O 0O
0dodooooo l0ob000ooo0oooooogoooooooDooo

(oo}

Eo Y Blu(ci,1— hy) (17)

t=0

oOoo0oDooOoO00b00e, by OOOODOOOOODOOOOOOOOODOOOODODOO

¢ + ’it = (]. — Th)wtht + 'I'tkt — Tk('l’t — 6)]{7,5 + TRt, (18)
kt+1 = (1 - (5)]% + it. (19)

is, ke, wi, e, T, 7, 00 000000000000000000000000CO00O0
00000000000000000000000000TR, 000000 lump-sum
transfer 000 0000000000000 000000O0000000000000
ooooo

0000000000000000000000000

ye = 2 F (k{ 1)), (20)
zep1 = Aze) + €141 (21)

000000000000k ,A/ 0000000000000 02 0 TFPOe O iid.
O0000F% ,R)D0D00D0DD00A(z)D 2, 0000000000000000
000

1. k,he, e, 00 000000000O0O0ODODO aggregate variablesd 0000 Ky, Hy, I
0do000oo00ooooo0oooooooooooooooooooooon
0000 0 z, K, He, ke by, s 00000000 (DD0: 000000O0O0ODO
Ooooooooo)o

2. 00 timescript 00 0000000000000 000 K'OOOO prime O
0000001 00000000000 r(s, K, H khi0OOODDOOO
000D0000000000000 agent 00000 decisionO00000O00O0O0
O aggregate state variables (z, K') 0 aggregate decision variables (I, H) 0 OO
00000000000000 I=1(s,K), H=H(z,K)0OOOOOOOOO
RCEODDOOD 2, K,H,k,h,i00000001(2,K), H(z,K)0OODODOO
googoobobobood
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