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1. Ä�¼ê 1.1 �^¼ê

�^¼ê£utility function¤�½Âµ�«û¬

U = u(x), x ≥ 0

I �¤���Ú5£non-saturated¤§=>S�^£marginal utility¤��µ
dU
dx

= u′(x) > 0

I >S�^4~£diminishing marginal utility¤µ du′

dx
= u′′(x) < 0

Source: http://economicsconcepts.com/total_utility_and_marginal_utility.htm
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1. Ä�¼ê 1.1 �^¼ê

�^¼ê£utility function¤�½Âµõ«û¬

U = u(x) = u(x1, x2, ...xN ), xi ≥ 0

I Ã�É­�£indifference curve¤µ

UU < UX = UY < UZ

I >SO�Ç£Marginal rate of

substitution¤µ�^�±ØC�§z

O\1ü  j û¬��¤¤�ï� i

û¬��¤þ"

MRSij = − dxi
dxj
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1. Ä�¼ê 1.1 �^¼ê

�^¼ê��35½n£MWG§2001¤

I £½Â 1.B.1¤e Ð'X % ÷ve¡ü�5�§K¡T Ð'X % ´n5

�µ£1¤��5µéu?¿ x, y ∈ X§·�k x % y §½ y % x §£½�öok§

= x ∼ y ¤¶£2¤D45µéu?¿ x, y, z ∈ X §XJ x % y � y % z §Kk

x % z"

I £½Â 1.B.2¤eéu¤k x, y ∈ X§x % y ⇔ u (x) ≥ u (y)§K¼ê u : X → R
��L Ð'X % ����^¼ê"

I £·K 1.B.2¤�k� Ð'X % ´n5�§§â�±^���^¼ê5�L"

I £½Â 3.C.1¤XJ X þ� Ð'X % 34�e´��±�§=éu?¿��

¤éS� {(xn, yn)}∞n=1§XJ xn % yn éu¤k n þ¤á§�

x = lim
n→∞

xn, y = lim
n→∞

yn �k x % y§K¡T Ð'X % ´ëY�"

I £·K 1.B.2¤b½ X þ�n5 Ð'X % ´ëY�§K�3���L % �ë

Y�^¼ê"
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1. Ä�¼ê 1.1 �^¼ê

�^¼ê�5�

I  Ð�üN55�¿�X�^¼ê4O"

I  Ð�à55�¿�X�^¼ê[]"

[]¼ê�½Âµé?¿λ ∈ [0, 1] Ú x1, x2 ∈ X §kµ

f (λx1 + (1− λ)x2) ≥ min {f (x1) , f (x2)}

I n5 Ð�ëY5��y�3ëY��^¼ê§Ø�y�^¼ê���

5§'Xp[QÅ ÐÚ�^¼êÑ´ëY�§�3$:?Ø��"��

·�b½�^¼ê����§�>S�^�� u′ > 0!>S�^4~

u′′ < 0"
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1. Ä�¼ê 1.1 �^¼ê

Ø(½5^�e��^¼ê

�Ä�<�éºx���Ú5;£risk aversion¤§

CÛÚø.AJÑ
ü«ºx5;§Ý�ÿÝ�I

£ Arrow-Pratt measure¤µ

I ýéºx5;£absolute risk-aversion§ARA¤

α = −
u′′(c)

u′(c)

I �éºx5;£relative risk-aversion§RRA¤

γ = −
cu′′(c)

u′(c)

þãü«�IØC��^¼ê©O¡�~ýéºx

5;£CARA¤Ú~�éºx5;£CRRA¤��

^¼ê"
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1. Ä�¼ê 1.1 �^¼ê

�^¼ê�~^/ª

1. CobbõDouglasµ

u (c) =

N∏
i=1

cβii

2. StoneõGearyµ

u (c) =

N∏
i=1

(ci − ci)
βi , γi ≥ 0

3. Exponential utilityµ

u (c) =

{
−e−αc
α

, (α > 0)

c, (α = 0)

4. Power utility functionµ

u (c) =

{
c1−γ

1−γ , (γ > 0, γ 6= 1)

ln c, (γ = 1)
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1. Ä�¼ê 1.2 )�¼ê

)�¼ê£production function¤

Y = f(x1, x2...xN ), xi ≥ 0

I >S�Ñ£marginal product¤��µ
dY
dx

= f ′(x) > 0

I >S�Ñ4~£diminishing marginal

product¤µ df ′

dx
= f ′′(x) < 0

I >S�Ñdþ�eBL²þ�Ñ£average

product¤Ȳ = Y
x
��p:"

Source: https://en.wikipedia.org/

wiki/Production_function
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1. Ä�¼ê 1.2 )�¼ê

)�¼ê�~^/ª

1. Leontief production function

Y = min {x1, x2, ...xN}

2. CobbõDouglasµ

Y =

N∏
i=1

xβii , (βi > 0,

N∑
i=1

βi = 1)

3. Constant elasticity of substitution£CES¤µ

Y =

[
N∑
i=1

aix
ρ
i

]1/ρ
, (ρ, ai > 0,

N∑
i=1

ai = 1)
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2. ~^�§ 2.1 ½Â�§

½Â�§

I �*µ

I �¤öý��åµ
N∑
i=1

pici ≤W

I �ûý��åµ
N∑
i=1

pixi ≤ C

I ÷*µ

I IS)�o�µ

Y = C + I +G+NX

I �Ïý��åµ

−W0 =

∞∑
t=1

NXt

(1 + r)t
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2. ~^�§ 2.2 1��§

1��§µ±�¤�~

I ·�µ �¤ö�û¬I¦µci =
αW
pi

I Ä�µ
I p�d��¤nØµ�¤�ûu�ÏÂ\Y²"

CKt = C0 + CKY · Yt

I #p0æZ�)·±Ïb`£LCH§Life Cycle Hypothesis¤µ�Ï�¤�

ûu�)�oÂ\Y²§�)�o�¤�uoÂ\"

CLt = CLY · Y L

I 6p�ù�[ÈÂ\b`£PIH§Permanent income hypothesis¤µ�ÏÂ

\�)ÅÄ���6�5Â\Ú��­½�[È5Â\Yt = Y Tt + Y Pt §�

¤��ûu[È5Â\Ü©"

CPt = CPY · Y Pt
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3. A^ 3.1 ���½Æ

���½Æ

Wiki:

I Engel’s law is an observation in

economics stating that as income

rises, the proportion of income spent

on food falls, even if actual

expenditure on food rises.

I The law was named after the

statistician Ernst Engel

(1821õ1896).
Source: https://en.wikipedia.org/

wiki/Engel%27s_law
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3. A^ 3.1 ���½Æ

1978∼2013c¥I¢�Ø¬[Ì���Xê

êâ5
µI�S/¢�Ø¬[Ì<þÂ\9���Xê©�0"î¶ü �§p¶ü %"
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3. A^ 3.2 ²LO�Ø�

²LO�Ø�

I O��Ø���´ò¤æ^�I¬�Ñ½<þ�ÑO�Ç3�®u)Cz¿Úå

O��û½Ï��m?1©�§�Oz��û½�Ñ�Ï��Q½Czé�ÑK

����§±9k'��O"

I éu�Ù-��.d/ª�oþ)�¼êYt = AtK
α
t L

1−α
t §P Ẏ = dYt

dt
§kµ

Ẏ

Y
=
Ȧ

A
+ α

K̇

K
+ (1− α)

L̇

L

½ö��<þ/ª£x = X
L
¤µ

ẏ

y
=
Ȧ

A
+ α

k̇

k

I 2Â�Eâ?Úëê A �¹
Ø��Ý\�	¤kK��Ñ�Ï�§Ïd��¡

����)�Ç£TFP§total factor productivity¤§Eâ?ÚÇ Ȧ
A

= g K¡�

���)�Ç�O�Ç£TFPG¤"
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3. A^ 3.2 ²LO�Ø�

Jones(2014)µ{I²LO�Ø�

Source: Table 6.2 in Macroeconomics by Jones(2014).
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3. A^ 3.3 IS7K¥�®Çû½

®ÇÄ�Vg

I ¶Â®Ç£exchange rate, E¤Ú¢S®Ç£real exchange rate, e¤

I ¶Â®Ç§�¡®Ç§´^�«À1L«�,�«À1�d�§

XEUSD/RMB = 6.3398L«1ü {��u6.3398ü <¬1"

I ¢S®Ç�1ü 	I)��û¬�±��õ�ü �I)��û

¬"

I ,�£appreciation¤�@�£depreciation¤

��Id{e�1,�Ly�®ÇE�eü§@��E�þ,"ØÓ�:

À1�,£@¤�Ç�µ

4E
E

=
Et+1 − Et

Et
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3. A^ 3.3 IS7K¥�®Çû½

<¬1çÌ�À1ÄO®Ç

êâ5
µI�S/¥I	®½|ïÄêâ¥0"{�Úî��1ü ç<¬1§F��100ü ç<¬1"
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3. A^ 3.3 IS7K¥�®Çû½

®Çû½µ	ïå²d^�

	ïå²d£Purchase Power Parity, PPP¤nØ@�§À1�d

�3uÙ	ïå§Ïd�ISû¬½|?uþïG��§®ÇY²Ò�

ûuØÓÀ1é/�@f�n´û¬0�	ïå�'"

E =
eP

P ∗
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3. A^ 3.3 IS7K¥�®Çû½

PPP^��yâ

áÏ5w§®ÇwÍ lPPPnØ�ýÿ�§��Ï5w§®ÇCÄª³

�nØýÿ��"

Source: Feenstra and Taylor(2014).
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3. A^ 3.3 IS7K¥�®Çû½

®Çû½µ|Ç²d^�

|Ç²d£Interest-rate Parity, IP¤nØ@�§^ØÓÀ1Od�

7K]��±Jø�Ó�ýÏÂÃÇ�§	®½|?uþïG�§e

ãIP^�¤áµ
Ef

E
− 1 = i− i∗

�%� (E��Æ²LÆ�) ²L)¹¥�êÆ£1nù¤ 21 / 23



3. A^ 3.3 IS7K¥�®Çû½

IP^��Cq

1 + i = Ef

E (1 + i∗)

Ef

E − 1 = 1+i
1+i∗ − 1 = i−i∗

1+i∗(
Ef

E − 1
)
(1 + i∗) = Ef

E − 1 +
(
Ef

E − 1
)
i∗ = i− i∗

Ef

E
− 1︸ ︷︷ ︸

Expected rate of depreciation

≈ i− i∗︸ ︷︷ ︸
Interest rate gap

�%� (E��Æ²LÆ�) ²L)¹¥�êÆ£1nù¤ 22 / 23



3. A^ 3.3 IS7K¥�®Çû½

IP^��yâ

XJ½|d� lIP^�§Ý]öò¼�Ãºx@®ÂÃµ

Profit =
Ef

E
(1 + i∗)− (1 + i)

	®½|XJ�3]�+�§IP^�òÃ{÷v¶
����+�!¢1

7Kgdz§½|åþò¦IP^�¤á"

Source: Feenstra and Taylor(2014).
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