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1 Additional material for the RBC model

Constructing an RBC model (log-linear version)
e Write out model

— Optimization problem of households

* First order conditions
* Budget constrains

Optimization problem of firms

* First order conditions
* Budget constrains

— Optimization problem of other agents

* Government

* Financial intermediaries

Aggregation conditions

Equilibrium conditions

e Find stationary state

Log-linearize model around stationary state
e Solve linear version for linear plans

e Analyze second moments of model
Hansen’s basic model
e Robinson Crusoe maximizes the discounted utility function

maxz Bru(cs, 1)

t=0



e The specific utility functions
u(er, 1 —hy) =lne, + Aln(l — hy)

with A > 0.

e The production function is
Fy oy he) = Nkl =°
e )\; is a random technology variable that follows the process
At41 = YA + €41
for 0 < v < 1. & iid, positive, bounded above, Fe; = 1 — 7.
— = F M\ is 1 and A\¢41 > 0.
Hansen’s basic model (continued)
e Capital accumulation follows the process
ki1 = (1—0)ke + ¢

e The feasibility constraint is

FAe ey he) > e + 14y

Log linear version of Hansen’s model

e The five equations of the Hansen model are (adjusted)

1 = BE; c ~ (res1+ (1-9))
t+1
_ Yy
AC, = (1=0)(1=Hy) 5
Ct - )/t + (1 - J)Kt - Kt+1
Y, = MKIH!T?
Y;
Tt = eé

Log-linearization (Uhlig’s method)
e Define the log difference of each variable as

X, =InX; —InX



e Then the original variable is
Xt = YGXt
e Substitute this into each equation (here a production function)

Y, = N KPH!?

e becomes _ £ 0 r—(1-8) _
Ye¥t = MK /K H e(1=0)H

Log-linearization (Uhlig’s method) continued

(1-9)

- 05 . .
e Because Y = K H , this simplifies to

oVt — eFORK+(1-0)H,
and, using the approximation eXt 14 )N(t, if )~(t is small, this equals

1+Y, =1+ +0K,+ (1—06)H,

and L _ B
Yi=M+0K:+(1-0)H,

e Recall the direct method: we got

Y 41 A 0K, (1-6)H;
Y "X K H
e write as o _ B - _
YeYt e KOeKt  H(1-0)ef
—t+ 1l — + — —
Y A K H
e or

eV 1 a e+ 0eK 4 (1— ) et
e which is approximately

(1+ﬁ)+1z (1+L)+9(1+fﬁ)+(1—0) (1+I§Q)

Another example



e Consider (a first order condition of the Hansen model)

1= 55| E v - 9)

éeéf 66@

1 = BE ettt 4 (1 —§) ——
6 t €€Ct+17"6 +( )66Ct+1

8, [FeCr=Cuni+ins 1 (1 - g) =0

Q

B (FEt [1 + ét - 5t+1 + Ft+1:| +(1-9) [1 + ét - 6t+1])

E, [1 +Cyp— Copr + ﬂ?’r}H] ,

or (after cancelling the 1’s and cleaning up the expections)
0~ ét - Etét-i-l + BTETi41
Another example
e The household budget constraint

Ct = }/;5 + (1 —5)Kt —Kt+1

e Becomes o o
CeC =Ye¥ + (1 — §)Kefr — Kelfri

e and this is approximately
U(H@) :?(HZ) +(1—6)F(1+fﬂ) —F(Hfml)
e Given the stationary state, this reduces to
éét = ?i}t + (1 - S)Ff?t — Fkt+1
Another example
e The second first order condition from the Hansen model
AC; = (1-0) (1 — Hy) =
e Bring H; over to the left hand side and expand the right hand side

ACiH, = (1-0) Y, — (1 6) HyY,



e Put in the log-linear expression
ACHCHH — (1 - ) Ve — (1—6) HY etV
e Approximate
ACT(1+5t+Ht> = (1-9)Y 1+)7t)

—(1—9)HY(1+E+1~Q)

e Using conditions from the stationary state this simplifies to
ACH (& +f{rt) —(1-0)YY,—(1- G)W(ﬁt +fq)

e Rearranging this becomes
ACHC,=(1-0)Y(1-H)Y,-H|[1-0)Y + AC] H,

e which can be further simplified (because [(1—60)Y + AC| H = (1-0)Y)
to

ACH — > =
—=Cy=(1-H)Y; — H
1-0Y ' ( )Y — He
e and again (because (ffj?? =1-H) to
_ H
RO e

How to handle a problematic equation

e An equation of the form

0o . Zt_H‘
Y, = e
! ;ﬁ 1= Zys

does not let you bring the 1 — Z;,; part over to the other side

e Need to do a number of approximations

Ziti . ZGZH" - z (1 + Zt“)
1—-Ziy 1-ZeZ+i 1.7 (1 + ZH)
zZ 1+ Zt+z‘

1-Z (1 - %Z—i—i)



e But

7 - _Z 5
(1_1 Zt+i) ~e 7 Zeti

e So the equation can be written as

— AW A
To1- (1+Z“”)e ?
Z
= 2 _(1+2 ) 1+ Ty
5 (1 2) (14 17520
A ~ 7 o
= 2 (14Zpir-2Ziiv 27T
1—Z< i T Tl T T e t+>
A ~ N
= 2 (1 +Zp+ 27
o (RN Ay
Z 1 =
— — (14 — L1
1—Z< 1-Z ”)
e So
- -~ 7z & 1
v(1+7) = <1+ _7 )
i 7225 A
Z Z =
= = B Zyy
(1-2)(1-p) (1—2)2; l
e stationary state of Y; = 37 8° 172’2*;1 isY = (172)7(175), so this becomes
v (1_6> - iy
Y, = 2 Zois



