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18. Numerical solution of the Ramsey model

Log-linearization rules:

xt A Xpexp(Xe) ~ Xt (1 +X¢) (1)
XtZt %7t(1—|—5<\t)?t<1 +/Z\t) %Yt?t(l—*—;(\t +/Z\t) (2)
X X (1+%)? = x7(1+ ax;) (3)
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18. Numerical solution of the Ramsey model

Output:
ye = Ak{ (4)
Log-linearization rules:
y(1+75:) = AK" (1 + ake) (5)
or: R
V49 = Ak 4 a Ak k; (6)
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18. Numerical solution of the Ramsey model

In steady state y = Ak, and then:

Vye = aAK ke ©)
and operating: R
j/\t = (th (8)

where ¥ =InY; —InY.

José L. Torres (Universidad de Mdlaga) Lecture 18: Ramsey numerical solution Advanced Macroeconomics 4/19



18. Numerical solution of the Ramsey model

Log-linearization of the capital stock dynamic equation:
Ct+kt+1(1+n) = (1—5)/& +yt (9)
Using log-linearization rules:

C14+) +k(1+n)(1+kes1) = (1—0)k(1+ k) + 71 +7:) (10)

Using steady state:

c+k(l+n)=(1-0)k+y (11)
and operating:
E/C\t +Z(1 + n)](\t_l,_]_ = (]. - 5)%7(} +Wt— (12)
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18. Numerical solution of the Ramsey model

Operating: B

C_. ~ ~ Y.
“+ (14 )k = (1—5)kt+%yt (13)

Using steady state values:

1-pips\ T
A( aaﬁ[%) _(n—i_‘S
= - (14)
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18. Numerical solution of the Ramsey model

Operating:
[1_@;5‘5 —(n+ 5)] G+ (T4 n)kepr = (1— )k + (W) ke
(16)
or:
[1_55‘% —(n+ 5)] S+ (14 n)kepr = Eﬁt (17)
or:
(1+ ke = — [1_51;'35 - (n—l—é)} ct + ;/Et (18)
or
o _[1=ptps_(6+m]. 1 -
kit1 = [zxﬁ(l—kn) (1—}—n)] t+7lg(1+n)kt (19)
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18. Numerical solution of the Ramsey model

Adding and subtracting ke we have:

1— B+ B6—ap(6+n)
aB(1+ n)

~

1
B+

/l;t+1_//;t+//€t:_|: :|Et+

and given that A}\t = /k\t+1 — E, we get:

~  [1=B+po—ap(d+n)] . 1-B(1+n)]~
o= - [ e [t e e
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18. Numerical solution of the Ramsey model

Log-linearization of the dynamic equation for consumption:
cei1 = BRAKE T +1—6)c (22)

Using log-linearization rues:

c(1+2) = B(1-0)2(1+E) + feAR" el + (2~ Dker1 +2) (23)

Operating:

e = P(1—08)c+p(l—0)ce + puAk' e
+BaAR e (0 — 1)k, + paAK" e (24)
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18. Numerical solution of the Ramsey model

In steady state,
¢ =pB(1—0)c+ paAk" ¢
and operating:

i1 = B(1 — 8)C: + PaAK" T e((w — 1)key1 + )
or .
~ —~ —N— -~ o
Cri1 :ﬁ(l—é)ct—F,BtXAk ((Dé— 1)kt+1 —|—Ct)
and using steady state values:

1 = B(1—08)& + (1— B+ o) (& — Vkey1 + &)

and operating

Cr1=C+(1—p+Bo)(ax— 1)ket1

José L. Torres (Universidad de Mdlaga) Lecture 18: Ramsey numerical solution Advanced Macroeconomics

10 / 19



18. Numerical solution of the Ramsey model

From expression (19), we have

t_ _[L=BrpE—ap@tn)] 1
et = [ 2B(1+ n) ]t+ﬁ<1+n)

ke (30)
and substituting

G =G (1= p+po)(a—1) (1; _ {1—5+ﬁ5—wﬁ(5+n)

B1+n) ap(1+ n)
Define
QO=1-B+pd
and
I'=1—-B+pB6—ap(6+n)
resulting in:

. _(@-10r (@-por,
A= BT T Bl )
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18. Numerical solution of the Ramsey model

Finally, log-linearization of the feasibility condition:
It =Yyt —Ct

using log-linearization rules:

ie(1+7) = ye(1+7:) (1 +72) (33)
or B B
I't—i—l.tl.t :?t +}7t5/\t _Et _Et/c\t (34)
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18. Numerical solution of the Ramsey model

In steady state we have:

It =Yt —Ct
or:

Itiy =YYt — CtCt
and solving for investment:
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18. Numerical solution of the Ramsey model

Using steady state values:

y: 1—-p+pBo
Z N W +9) (38)
and

Ct _1-p+po—apsd

i aB(n+9) (39)
Substituting we obtain:
~ _1=-p+po. 1—,B—i-,[%—zx[%(n—i—é)E
T wB(n+0) " ap(n+90) ‘ (40)
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18. Numerical solution of the Ramsey model

Log-linear system. Define:

Q = 1-B+pB5 (41)
I' = 1-B+B5—ap(d+n) (42)
Then, we get:

(a—1)Qr (a—1)Q

Ac | _ | Twpdrn) Bin) Ct
wp(1tn)  B(ltn)
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18. Numerical solution of the Ramsey model

Stability analysis:

__(e=1)QT A (a-1)Q
S I I TR
aB(1+n) B(1+n)
resulting in:
2 (OC—]_)QF_]_—‘B(:[—{—”)
g [aﬁ(Hn) B(1+ n) }A+ (45)
(«—1)Or  (1-p(1+n)) (x—1)OT _
aB(1+n)B(1+n) ( B(1+n) ) a1+ n) 0 (46)
or
(a —1)OT —a+aBf(1+n) (a—1)QT
M (1 +n) Mgt (47)
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18. Solucién numérica del modelo de Ramsey

Roots:

_ [(a=1)OQT—a+ap(i+n) (a—1)OT—a+ap(1+n) 2, (a—1)Or
aB(1+n) ] + \/( aB(1+n) ) 4a/3(1+n)

2
(48)
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18. Numerical solution of the Ramsey model

Jump in consumption:
Dynamic equation for consumption:

e (=10 (@—1)0r

= — 49
“ B T ) )

Stable trajectory:
A/C\t:)\let (50)
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18. Numerical solution of the Ramsey model

By equating both expression:

(@—1)Q-~ (a—1)Qr_

BT m T .
resulting in:
seuine - a(e —1)Q ~ (52)

(0 —1)OT +aB(1+n)A; *
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