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1. ��o�ÆSÆ�Øº 1.1 �IÆ���oº

�IÆ���oº

Source: /The Art of War0 from Wiki.
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1. ��o�ÆSÆ�Øº 1.1 �IÆ���oº

½|�(

Wiki: In economics, market failure is a situation in which the allocation of goods

and services is not efficient. That is, there exists another conceivable outcome where

an individual may be made better-off without making someone else worse-off. ...

Market failures are often associated with time-inconsistent preferences, information

asymmetries, non-competitive markets, principalõagent problems, externalities, or

public goods.
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https://en.wikipedia.org/wiki/Market_failure


1. ��o�ÆSÆ�Øº 1.1 �IÆ���oº

��?�Ã�±íº

Wiki: ... However, government

policy interventions, such as taxes,

subsidies, bailouts, wage and price

controls, and regulations (including

poorly implemented attempts to

correct market failure), may also

lead to an inefficient allocation of

resources, sometimes called

government failure.
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1. ��o�ÆSÆ�Øº 1.1 �IÆ���oº

�Ã/�Ã�±íº
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

5À1Çå6
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

Ü�µÇ#.'{;
A remarkable aspect of interest rates

throughout Mesopotamian history was

their constancy when officially stated.

From the early second millennium a

number of royal decrees exist that always

proclaim a 20 percent interest rate for

silver loans, and a 33.3 per cent rate for

barley loans. The Laws of Eshunna, from

the early eighteenth century, state in a

concise way:

Per 1 shekel of silver (180 barleycorns)

will accrue an interest of 36 barleycorns

(i.e., 20 percent); per 300 silas of grain

will accrue an interest of 100 silas (i.e.,

33.33 percent).

Note: The Code of

Hammurabi(1754 BC) recorded

interest-bearing loans, from

Wikipedia.
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

Ü�µþ2�Kç�Õa�<�a§í�¦��Sf

Note: Jesus casting out the money changers

in Herod’s Temple from /Money changer0

term of Wikipedia.

Note: The money changer and his

wife(1539) by Marinus van Reymerswaele

from Wikipedia.
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

Ü�µÕ1��,å

5µ1732c9ä�%Zdûlhx§5g�Äz�/ûÌÂ0c^"
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

Ü�µÀ1u1�/�X!{K0

I �â1215c�5��Ù6§=I�¿�Â\�U5g�[gC���!Ý]Ún

´'["=�í|l£1491-1547¤^
��é{ü��{§µ^7½Õ�K�

7áÒa§IþÓ��d�Ý\6Ï"ù«À1�í|lÊ8
��Â\§ý

�
¦�Ú£"�´�1°Å
û1§¤K
=IÕ1�&��½|�½"

.þÙ¦I[Ñáý�É=IÕ1§§�	n|GP:�·"

I 1558 c�wÞx��Ä�1��¯Ò´m8°	7Õã´§,�rÎ1Â£

Ò§�Üv»vü"¨?�c��Ø§mé�wÞx#1��"=IÕ1�¶(

ld��§�X°þ�¯åþ�uÐ§=I3ISn´¥ÕÓôÞ§û�|dE

E5"

�%� (E��Æ²LÆ�) ²L)¹¥�êÆ£1lù¤ 11 / 42



1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

Ü�µIÅ�Ô
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥Ivk7K¤
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥Iµ5¤P6¥�/fa[0

I p|�ö�±Z0§ÐÐ+n§�%�£²EØÐ¤��n©|§í��

£²E�Ð¤��Ê©|§Â\Ñ�±Ú ¸Z¦�µ�Bx�[|'§

ù´����¹"�uÙ¦,�§XJ|dØv�©��§@ÒØ´·`

�Ð��L1�"6

I ÇÙÔIåW��Ç�¥
�É�§�S¢¥��ûµ��l�Ñ�§I

/�kE�a§p|�ö@��ûµ�� µÑIþ3'À§'ÀÔ¯

�Kÿ�û½§vk<�ra��¦�"�kÃí¼<ÑZ7���¦

�§Ù|E��a���"n���§ÇÙ�²½"�c�¥§Ãí¼�

���u�7�|E§±dL��'¥LÍ��'"7
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥Iµ(E/�

I 5±r6�g�µ

I �?. . . . . .�ö§I�ÃLÍF§Ô�ÃLn�"�¬��ö§�

ÙkiEÇ�§±IÑ��E"�I¯�ã^�äè,�ª§K¬

ÙÑ\BÙ�"

I 1�. . . . . .�?/§IÃÃ�§	����§C���§����

n§@!�!{!Ñ�ÃL��§�ÙÖ�����Ê"

I �S��/�¢{0µ

I ýkò�±Uc�c¥´Â��÷dò¤A8��÷ ê§8��

±�=±d�IO§�a½�÷ þ�"

I �c�üg§�g3��n�F±c§�g[8�¶�g3Ê�n

�F±c§�¢[8�"|Çzg2©"

I �±ê�âr�§��rØ�L150§��r100§n�r60§o

�r30§Ê�r1.50"
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥Iµ¬m/�

I {�{�Ñk¶

I /ªõ«õ�§k&^!ú�!-Ù!u�!®�Õ!ï�!Õ

¬�"

I |ÇY²�pu(½|Ç"
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥IµxÕ2I

I *±�5§·±� µl¥�n

´å[

I ®ÏUeµ®ç�Ì!��±�

9

I �iØ2§(´ØÏ§|�°µ

����?'X��
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1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥IµxÕ2I�vá

5µ�âÜI�£2007¤194�L±�"

I ���?�þ=

±§¿É�«í

D���§Øs

K¶

I ëcÔÏ§û´¥ä§²L�^§éìÜ¦Ò�Âã�¶

I 1905c��rÜÕ1¤á§1908c�ÏÕ1¤á§¦Ò!aB�D

Ú¬m7K|�Ã{Aéy�Õ1!cÙ´I]Õ1�]Ô"

�%� (E��Æ²LÆ�) ²L)¹¥�êÆ£1lù¤ 18 / 42



1. ��o�ÆSÆ�Øº 1.2 �åÖ:7K¤

¥Iµ1X2�I�K

I ¥	-ÆpkÉÓ§g��Ïû§F���§AXÛëV�Ã§þ½Ù

§§-Â££	{�ü"

I �IU^71©uÛ�º7dFOÙ�S3ºÌ�öÛ<ºe¥I�±^

7º�$ã§[�ü"
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1. ��o�ÆSÆ�Øº

�IÆ���oº

�%� (E��Æ²LÆ�) ²L)¹¥�êÆ£1lù¤ 20 / 42



2. Æ�ØÄ: 2.1 Ä�Vg

Æ��½Â�Ä���

I Æ�Ø£Game theory¤'5ûüö�m�1�pÄ£interactions¤§^

u©Û<��ûü(JØ=�ûugC�ÀJ!��ûu�'1�<�

ÀJ��²LÆ¯K"

I Æ� G = 〈N,S, u〉 �)n�Ä���µ

I ü�½õ�ûüö§�¡�ë�ö£players¤µN = {1, 2, ...N}, N ≥ 2

I ë�ö i �±l�|�ÀüÑ Si ¥ÀJÙ� si ∈ Si§¤k<�üÑ|Ü

£strategy profile¤ s = (s1, s2, ...sN ) ´üÑ�m£space of strategies¤

S = {S1, S2, ...SN} ¥�����§{P� s = (si, s−i) ∈ S

I ÂÃ¼ê£payoffs¤u = (u1, u2, ...uN ) ´�� N �¢�þ§L«¤kë�

ölÆ�¥���£�µu (s) : S→ RN
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2. Æ�ØÄ: 2.1 Ä�Vg

Æ�©a

I ©aIO

I ´Äk��&E£complete information¤§=z�ë�ö�ÂÃ¼ê

ÚüÑ�m3¤kë�ö�m´Ä��Ó�££common

knowledge¤¶

I ·�£static¤½Ä�£dynamic¤Æ�§���Ó�½S0ûü¶

I Ä�Æ�¥´Äk�{&E£perfect information¤§�z�Ú��

ûü�ë�ö´Ä��dcÆ�?1���L§"

I äN©a

I ��&E·�Æ�µB�þï

I ��&EÄ�Æ�µfÆ�°öB�þï

I ���&E·�Æ�µ��dB�þï

I ���&EÄ�Æ�µ°ö��dþï
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2. Æ�ØÄ: 2.1 Ä�Vg

Lã�{Ú¦)�K

·� Ä�

ûü Ó�?1 �U?1

£ã ÂÃÝ
 Æ�ä

�K

1. XJkÓ`üÑ§�1Ó`üÑ¶

2. vkÓ`üÑ§k�³üÑ§EGØ�³üÑ¶

3. Ñvk§ÏéB�þï¶

4. kõu��B�þï§ÀJÙ¥��½�Ä·ÜB

�þï"

�cÐ"!

_�8B
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2. Æ�ØÄ: 2.2 ��&E·�Æ�

Ó`üÑÚÓ`üÑþï

I Æ�«~µ

§ä(¸

i = 1/2 Ø"x "x

Ø"x (−1,−1) (−10, 0)

"x (0,−10) (−4,−4)

�Á�´�w

i = 1/2 �w �Á

�w (90, 90) (86, 92)

�Á (92, 86) (88, 88)

I £î�¤Ó`üÑÚ£î�¤Ó`üÑþï

I ë�ö i �Ó`üÑ£dominant strategy¤´� é¤ks−i ∈ S−i Ú

s′i ∈ Si Ñkµ

ui (si, s−i) ≥ ui

(
s′i, s−i

)
î�Ó`üÑ£strictly dominant strategy¤Ø�ªî�¤á"

I Ó`üÑþï£dominant strategy equilibrium¤ sDS ¥z�üÑ sDS
i Ñ

´ë�ö i �Ó`üÑ§î�Ó`üÑþï sSDS ¥z�üÑ sSDS
i Ñ´ë

�ö i �î�Ó`üÑ"
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2. Æ�ØÄ: 2.2 ��&E·�Æ�

~µÏéÓ`üÑþï

I kEGØ£î�¤�ÔÑ§2Ïé£î�¤Ó`üÑµ

i = 1/2 "x Ø"x gà

"x (−2,−2) (0,−3) (−2,−10)

Ø"x (−3, 0) (−1,−1) (0,−10)

gà (−10,−2) (−10, 0) (−10,−10)

I �k��ë�ök£î�¤Ó`üÑµ

i = 1/2 $d� p�þ

$d� (48, 12) (60, 40)

p�þ (40, 60) (32, 08)

I Ø�3Ó`üÑþïµ

i = 1/2 A B C

A (4, 4) (0, 2) (0, 2)

B (0, 0) (1, 1) (0, 2)

C (0, 0) (0, 2) (1, 1)
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2. Æ�ØÄ: 2.2 ��&E·�Æ�

�ZAéÚXüÑB�þï

I �½,� s−i ∈ S−i§ë�ö i Äu s−i ��ZAé£best-response

correspondence¤Bi (s−i) : S−i ⇒ Si½Â�µ

Bi (s−i) ∈ arg max
si∈Si

ui (si, s−i)

��ué¤k s′i ∈ Si Ñkµ

ui (si, s−i) ≥ ui

(
s′i, s−i

)
I Æ� G = 〈N,S, u〉 ¥§XJüÑ|Ü s∗ = (s∗1, s

∗
2, ...s

∗
N ) ÷véuz�ë�ö i

§s∗i ´Äu s∗−i ��ZAé§=µ

ui (s∗i , s
∗
−i) ≥ ui (si, s

∗
−i)

K¡üÑ|Ü s∗ ´TÆ����XüÑB�þï£pure strategy Nash

equilibrium¤"
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2. Æ�ØÄ: 2.2 ��&E·�Æ�

·ÜüÑÚB�þï��35

I ½Âµ

I �½ë�ö i �k�XüÑ8Ü Si §Ù·ÜüÑ σi : Si → [0, 1] D�z�

XüÑ si ∈ Si ���ÀVÇ σi (si) ≥ 0§�
∑

si∈Si

σi (si) = 1"

I �)·ÜüÑ�k�Æ� G = 〈N,SΣ, u〉 ¥§XJ·ÜüÑ|Ü σ∗ ÷v

éz�ë�ö i Ñk ui (σ∗i , σ
∗
−i) ≥ ui (σi, σ

∗
−i) K¡üÑ|Ü σ∗ ´TÆ�

���·ÜüÑB�þï£mixed strategy Nash equilibrium¤"

I ½nµ

I Nashµk�Æ� G = 〈N,SΣ, u〉 �3��·ÜüÑB�þï"
I Debreu-Glicksberg-FanµÆ� G = 〈N,S, u〉 ¥XJ¤kë�ö i �üÑ�

m Si Ñ´îª�m���;à8§ÂÃ¼ê ui ´ si �[]¼ê!´ s−i

�ëY¼ê§K�3XüÑB�þï"

I GlicksbergµÆ� G = 〈N,SΣ, u〉 XJé¤kë�ö i Ñk SΣ ´��;

8§� ui ´ëY¼ê§K�3·ÜüÑB�þï"
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2. Æ�ØÄ: 2.2 ��&E·�Æ�

~µÏéB�þï

I ßM1Æ�£matching pennies¤µ

i = 1/2 �¡ �¡

�¡ (−1, 1) (1,−1)

�¡ (1,−1) (−1, 1)

Ø�3XüÑB�þï§�3�� ((0.5, 0.5) , (0.5, 0.5)) �·ÜüÑB�þï"

I 5OÆ�£sexes game¤µ

i = 1/2 fZ v¥

fZ (1, 4) (0, 0)

v¥ (0, 0) (4, 1)

�3£fZ§fZ¤Ú£v¥§v¥¤ü«XüÑB�þï§±9��·ÜüÑ

B�þï ((0.8, 0.2) , (0.2, 0.8))"
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2. Æ�ØÄ: 2.3 ��&EÄ�Æ�

_�8BÚ�&«ì

e¡´\Ú3AÀJó��´ÀL�Æ�ä§b½\k1Ä§ØÓ�¹e3A�À

J´�oºýÏ�3A�ÀJ§\��`üÑ´�oº

XJ3A(²¨Ø¬ó�§¿r�ú¿�²D�°p
§Ïdù´��&«ì

£credible commitment¤§@oéue¡�#�Æ�ä§\��`üÑ´�oº
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2. Æ�ØÄ: 2.3 ��&EÄ�Æ�

~µ&?Æ�

éue¡�&?Æ�§\´Ä¬�&ËZº

3y¢¥§\ú�k=
�{�±U?Æ�5K§Jp<��m�

p&º
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3. ²LA^ 3.1 ��|�

~1µ�ì¿�£Cournot competition¤

I ½|�¸µ

b½3��V Þ�ä£ i = 1, 2 ¤�½|¥§oI¦¼ê� p = a− q§o�þ

q = q1 + q2"z��û�¤�¼ê� ci = cqi"ëê 0 < c < a"

I Æ�¯Kµ

�û i ��`z¯K�µ

max
qi

πi = pqi − ci = (a− qi − qj − c) qi

�`ûü���^�£FOC¤�µ

qi = a− qi − qj − c

I ¦)��B�þïµ

q∗1 = q∗2 =
a− c

3
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3. ²LA^ 3.1 ��|�

~2µ�A=�¿�£Bertrand competition¤

I ½|�¸µ

b½3��V Þ�ä£ i = 1, 2 ¤�½|¥§ü��û�I¦¼ê

qi = a− pi + bpj§¤�¼ê� ci = cqi§ëê 0 < c < a, 0 < b < 2"

I Æ�¯Kµ

�û i ��`z¯K�µ

max
pi

πi = piqi − ci = (pi − c) (a− pi + bpj)

�`ûü���^�£FOC¤�µ

a− pi + bpj = pi − c

I ¦)��B�þïµ

p∗1 = p∗2 =
a+ c

2− b
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3. ²LA^ 3.2 �¬Ú�ä²LÆ

~1µõê<Æ�Ú�ä?é

I õê<Æ�£Majority game¤µ

���þN��§z ÓÆÑ�ÀJÚgC�*l

�åë\;¥£si = 1¤½v¥£si = 0¤ü«¹

Ä¥��«§ÂÃ¼êXe¤«§(J¬´�oº
ã¡5µAdamic(2013)��§

eÓ"

sign
{
ui

(
1, sNi(g)

)
− ui

(
0, sNi(g)

)}
= sign

{∑
j∈Ni(g) sj

#Ni (g)
− 1

2

}
I �äDÂ�?é�A£cascade effect¤µ

b½�p�m©kü�ÓÆÀ
;¥§Ó

Æ�m�*l'XXmã¤«§(J¬u

)�oy�Qº
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3. ²LA^ 3.2 �¬Ú�ä²LÆ

~2µBallester et al.£2006¤�äÆ�

I �äÆ� G = 〈N,Sg, u〉µ
I 1�<8ÜµN = {1, 2, ...N}, N ≥ 2

I �<ãå§Ýµxi ∈ [0,+∞)

I �<�^¼ê£{zb� αi = α > 0§�pK�Ý
£matrix of

cross-effects¤ΣN×N é¡§Ù¥��� σii = σ < 0¤µ

ui (x, g) = αixi +
1

2
σiix

2
i +

∑
j 6=i

σijxixj

I ��^�µ
∂ui

∂xi
= 0⇒ α+ σxi +

∑
j 6=i

σijxj = 0

I B�þïµ

3�½^�e§þãÆ�k��S:B�þï)£1 �¤k��Ñ

�1�N × 1 ��þ¤µ

x = −αΣ−1 · 1
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3. ²LA^ 3.2 �¬Ú�ä²LÆ

~2µX´Ø%<Ôº

Ballester et al.£2006¤y²µB�þï¥�<ãå§Ý�Ù3�ä¥�Æ

BÜ�¥%5��'µ

x =
α

β + γb̃ (G,λ∗)
b (G,λ∗)
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3. ²LA^ 3.3 ûñnØ

ûñ

I =ªúmûñ£Open outcry English auctions¤

I Öªúmûñ£Open outcry Dutch auctions¤

I �?�µûñ£Sealed bid first-price auctions¤

I �?�µûñ£Sealed bid second-price auctions¤
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3. ²LA^ 3.3 ûñnØ

\¬XÛÑdº

I =ªúmûñµúm�d�d�Åì,p§�d�p�ïöI�Ô¬¿|G¦�

Ñd¶

I Öªúmûñµúm�d�d�Åìü$§��kïö�¿�É�d��¶

I �?�µûñµhe�d§�d�p�ïöI�Ô¬¿|G¦�Ñd¶

I �?�µûñµhe�d§�d�p�ïöI�Ô¬¿|G1�p�Ñd¶
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