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1. (½5Ä��`¯K�£ã!©a�¦)�{

(½5Ä��`¯K�£ã!©a�¦)�{
(½5£deterministic¤Ä��`¯K¥vk	)��ÅÀÂ z(t)§�kS)�G

�CþÚûüCþ|¤��þ x(t)§8I¼ê�Ø^�Ï""��z£ã�µ

Max
x(t)∈XT

U (x (t) ; θ)

s.t. G (x (t) ; θ) = 0

©a�¦)�{µ

lÑ�mµ.�KF�{ ëY�mµ�`���{

k�Ï.£T <∞¤
)·±Ï;O¯K

Max
T∑
t=1

βt ln ct

s.t. kt = w + (1 + r)kt−1 − ct
k0 = kT = 0

Max
∫ T
0 e−ρt ln (c) dt

s.t. dk
dt
≡ k̇ = w + rk − c

k (0) = 0, k (T ) = 0

Ã�Ï.£T →∞¤
�`O�¯K

Max
∞∑
t=1

βt ln ct

s.t. kt = zkαt−1 − ct
k0 = 1

lim
t→∞

h(ct, kt) = 0

Max
∫∞
0 e−ρt ln (c) dt

s.t. dk
dt
≡ k̇ = zkα − δk − c

k (0) = 1

lim
t→∞

e−ρtu′ (c) k = 0
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2. ¦))·±Ï;O¯K

)·±Ï;O¯K

Max
T∑
t=1

βt ln ct

s.t. kt = w + (1 + r)kt−1 − ct
k0 = kT = 0

t 1 2 ... T T + 1

ÏÐ�þ k0 = 0 k1 ... kT−1 kT = 0

�Ï6þ
Â\ w w+rk1 ... w + rkT−1 0

�¤ c1 c2 ... cT 0
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2. ¦))·±Ï;O¯K

.�KF�{¦)

�Ñ.�KF�§£P R = 1 + r¤µ

L =

T∑
t=1

βt ln ct−
T∑
t=1

λt (kt − w −Rkt−1 + ct)

d��^���î.�§£Euler equation¤µ

∂L
∂ct

= 0⇒ βt

ct
= λt

∂L
∂kt

= 0⇒ λt = λt+1R
⇒ ct+1

ct
= βR

�ý��å^�éá�¤�5�����©�§|µ[
ct+1

kt+1

]
=

[
βR 0

−βR R

][
ct

kt

]
+

[
0

w

]
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3. lÑ�m!Ã�Ï.��`O�¯K 3.1 .�KF�{¦)

.�KF�{¦)�`O�¯K
éuÃ�Ï.��`O�¯K§^î�5^��O>.^�µ

Max
∞∑
t=1

βt ln ct

s.t. kt = zkαt−1 − ct
k0 = 1, lim

t→∞
h(ct, kt) = 0

�A�.�KF�§�µ

L =
∞∑
t=0

βt ln ct −
∞∑
t=0

λt (kt − zkαt−1 + ct)

d��^���î.�§µ

∂L
∂ct

= 0⇒ βt

ct
= λt

∂L
∂kt

= 0⇒ λt = λt+1αzk
α−1
t

⇒ ct+1

ct
= βαzkα−1

t

�ý��å^�éá����5�����©�§|µ

ct+1 = βαzkα−1
t ct

kt+1 = zkαt − ct+1
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3. lÑ�m!Ã�Ï.��`O�¯K 3.2 Ã�Ï.¯K��Ú=£Ä�

�Ú=£Ä�

ò��5�����©�§|�� xt+1 = F (xt) �/ªµ

ct+1 = βαzkα−1
t ct ≡ F 1 (ct, kt)

kt+1 = zkαt − ct+1 = zkαt − βαzkα−1
t ct ≡ F 2 (ct, kt)

Äk½Â�£steady state¤ lim
T→∞

xT = x∗"ØJ�y§�`O������]

��þÚ�¤©O�µ

k∗ = (αβz)
1

1−α , c∗ =

(
1

αβ
− 1

)
k∗

�â���VÐmúª xt+1 = x∗ +DF (x∗) (xt − x∗)§e¡��5�����§
|�x
�.3�NC�=£Ä�£transitional dynamics¤µ[

ct+1 − c∗

kt+1 − k∗

]
=

[
1 βc∗f ′′ (k∗)

−1 1/β − βc∗f ′′ (k∗)

][
ct − c∗

kt − k∗

]

Ù¥f ′′ (k∗) = α (α− 1) z(k∗)α−2"
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3. lÑ�m!Ã�Ï.��`O�¯K 3.3 �NC��5Cq)Ú�ã

�NC��5Cq)
�ä�'Ý
µ

J(c∗, k∗) = DF (c∗, k∗) =

[
1 βc∗f ′′ (k∗)

−1 1/β − βc∗f ′′ (k∗)

]

J(c∗, k∗) kü�¢A��µ£Ù¥ ϕ = 1 + 1
β
− βc∗f ′′(k∗) > 1 + 1

β
¤

λ1 =
ϕ+

√
ϕ2 − 4/β

2
> 1, λ2 =

ϕ−
√
ϕ2 − 4/β

2
∈ (0, 1)

�©�§�Ï)� xt = C1λ
t
1 + C2λ

t
2§C1 Ú C2 �ü�

�½Xê"du λ1 > 1§� t→∞ �§²L����Ò�
U- C1 = 0¶2|^Ð©^�§t = 0 �k C2 = x0"�.

3�NCQ:´»£saddle path¤��5Cq)�µ

ct = c∗ + (c0 − c∗)λt2
kt = k∗ + (k0 − k∗)λt2

ã¡5µWikiz�"
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3. lÑ�m!Ã�Ï.��`O�¯K 3.3 �NC��5Cq)Ú�ã

�`O�¯K��ã

�£�¤©�§´·�©ÛÄ��`¯K�Ä�óä§§Ø=û½X²L�ªU�

��/þïG�0§��±�x²LlÐ©Y²��LÞ�/=£Ä�0"·���

±^ c− k ²¡þ��ã£phase diagram¤�*/Ð«²LlÐ©G���ª��

ÅÚÂñ�Ä�L§§ù�=�Q:´»"

ct+1 = βαzkα−1
t ct

kt+1 = zkαt − ct+1

⇒
ksst = (αβz)

1
1−α

csst = z(ksst )α − ksst

⇒
kt > ksst , ct+1 < ct

ct > csst , kt+1 < kt

Source: Heer and Maubner(2009), Figure 1.2.
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4. ~K�SK 4.1 è��`Ý]

è��`Ý]¯K

�½ k0 = 1!ëê a, b, c > 0§b½è�¡�e¡��`Ý]¯Kµ

Max Π0 =
∞∑
t=0

βt
[
akt − b

2k
2
t − c

2 (kt+1 − kt)2
]

s.t. k0 = 1, lim
t→∞

h(It, kt) = 0

��^��µ

∂Π0

∂kt+1
= 0⇒ c (kt+1 − kt) = β (a− bkt+1 + c (kt+2 − kt+1))

P It = kt+1 − kt§��^�C� cIt = β (a− bkt+1 + cIt+1)"�.�Ä�

de¡������©�§|û½µ

kt+1 = kt + It

It+1 = b
ckt+1 + 1

β It −
a
c
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4. ~K�SK 4.1 è��`Ý]

�!=£Ä��Cq)
��©�§|µ

kt+1 = kt + It ≡ G1 (kt, It)

It+1 = b
c
kt +

(
1
β
+ b

c

)
It − a

c
≡ G2 (kt, It)

�� I∗ = 0, k∗ = a
b
"3�NC����VÐm��=£Ä��§µ[

kt+1

It+1

]
=

[
k∗

I∗

]
+

[
1 1
b
c

1
β
+ b

c

][
kt − k∗

It − I∗

]

ä�'Ý
�ü�¢A���£P ϕ = 1 + 1/β + b/c¤µ

λ1 =
ϕ+

√
ϕ2 − 4/β

2
> 1, λ2 =

ϕ−
√
ϕ2 − 4/β

2
∈ (0, 1)

���NC��5Cq)µ

kt = k∗ + (k0 − k∗)λt2
It = I∗ + (I0 − I∗)λt2
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4. ~K�SK 4.1 è��`Ý]

è��`Ý]¯K��ã

kt+1 = kt + It

It+1 = b
ckt+1 + 1

β It −
a
c

⇒
Isst = 0

Isst = bβ
c(β−1)

(
ksst − a

b

) ⇒ It > Isst , kt+1 > kt

kt > ksst , It+1 > It
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4. ~K�SK 4.2 �¤ö�`��5�g.�.

�¤ö�`��5�g.�.

b½�¤ö¡�e¡��5�g.£linear quadratic model¤Ä��`¯

K§Ù¥�^��¤��g¼ê§�Ñ�]���5¼ê§ëê β ∈ (0, 1)!

a, b > 0!z > 1/βµ

Max
∞∑
t=1

βt
(
act − bc2t

2

)
s.t.kt = zkt−1 − ct
k0 = 1, lim

t→∞
h(ct, kt) = 0

1. �Ñ.�KF�§Úî.�§¶

2. ¦�.��!�NC�=£Ä��§ÚQ:´»�Cq)¶

3. �Ñ�.��ã"

�%� (E��Æ²LÆ�) êþ²LÆ£1lù¤ 13 / 14



4. ~K�SK 4.3 ��z��`O��.

��z��`O��.

3c©��`O��.¥§·�b½�^¼ê�éê/ª u(ct) = lnct§]�òÎÇ

δ = 1§Ïd��
e¡�Ä��§|µ

ct+1 = βαzkα−1
t ct

kt+1 = zkαt − ct+1

1. ��y ct = (1− αβ)zkαt , kt = αβzkαt ´þã�§|�)§�Ñ ct, kt �)Û)

£L«� k0 Ú�m t �¼ê¤¶

2. ���¹e§b½�^¼ê�CRRA/ª§òÎÇ δ ∈ (0, 1)§¯KC�µ

Max
∞∑
t=1

βt
c
1−γ
t
1−γ

s.t. kt = zkαt−1 + (1− δ) kt−1 − ct
k0 = 1, lim

t→∞
h(ct, kt) = 0

�#¦)£�)î.�§!�!=£Ä�!�5Cq)Ú�ã©Û¤"
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