
tĂŝǀĞƌ tdW W td� dƌĂĚĞƐ͍ �^ W^
ϭ ϭϬϬ ϮϬ ϱ ǇĞƐ ϴϬ ϭϱ
Ϯ ϱϬ ϮϬ ϭϬ ǇĞƐ ϯϬ ϭϬ
ϯ Ϯϱ ϮϬ ϭϱ ǇĞƐ ϱ ϱ
ϰ ϮϬ ϮϬ ϮϬ ǇĞƐ Ϭ Ϭ
ϱ ϮϬ ϮϬ ϮϬ ǇĞƐ Ϭ Ϭ
ϲ ϮϬ ϮϬ ϯϬ ŶŽ ͲͲ ͲͲ
ϳ ϭϱ ϮϬ ϱϬ ŶŽ ͲͲ ͲͲ
ϴ ϭϱ ϮϬ ϭϬϬ ŶŽ ͲͲ ͲͲ
ϵ ϭϱ ϮϬ ϭϬϬ ŶŽ ͲͲ ͲͲ

сΨϮϬכܲ
сϱכܳ

�ĞƚĂŝůĞĚ�ĚĂƚĂ͗

DĂƌŬĞƚ�ĚŝĂŐƌĂŵ͗

�ŽŵƉƵƚŝŶŐ�ƚŚĞ�ƚŽƚĂů��^�ĂŶĚ�W^͗

�^͗ ϴϬнϯϬнϱнϬнϬ� Ψϭϭϱ��
W^͗ ϭϱнϭϬнϱнϬнϬ ΨϯϬ�

^ŽĐŝĂů�ƐƵƌƉůƵƐ͕�^^͕�ŝƐ��^�н�W^͗

^^�с�ϭϭϱнϯϬ�с�Ψϭϰϱ�

tĂŝǀĞƌ�DĂƌŬĞƚ�ZĞƐƵůƚƐ





sĂůƵĞ�ƚŽ�ŽǁŶĞƌƐ�ĂĨƚĞƌ�ƚƌĂĚĞƐ͗ Ψϰϵϱ

tŚǇ�ƚŚĞ�ďŝŐ�ĚŝĨĨĞƌĞŶĐĞ͍

&ŝŶĂůůǇ͕�tdW�ǀƐ�td��ďŝĚƐ͗

DĞĂŶ�ŽĨ�tdW�ďŝĚ�ϭΖƐ͗ Ψϵ
DĞĂŶ�td�͗ Ψϯϵ



Determine Q's using individual demands and supplies

Evaluate each at 𝑃 = 𝑃∗ = 10

A 𝑄஺
஽ = 10 − 0.5𝑃 𝑄஺

஽ = 5

B 𝑄஻
஽ = 20 − 𝑃 𝑄஻

஽ = 10

Total 15

Buyers:

E 𝑄ா
ௌ = 0.5𝑃 𝑄ா

ௌ = 5

F 𝑄ி
ௌ = 𝑃 𝑄ி

ௌ = 10

Total 15

Sellers:

Note: it's a coincidence that 𝑄஺
஽ = 𝑄ா

ௌ and 𝑄஻஽ = 𝑄ி
ௌ

Now compute welfare impacts: CS and PS

With algebraic equations CS and PS are computed using areas:

CS is the area below WTP and above P (adds up WTP - P)•
PS is the area below P and above WTA (adds up P - WTA)•

Implementing here:

Impacts on Agents
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𝐶𝑆஺ =
1

2
⎯⎯(5)(20 − 10)

𝐶𝑆஺ = $25

𝐶𝑆஻ =
1

2
⎯⎯(10)(20 − 10)

𝐶𝑆஻ = $50

𝐶𝑆ெ =
1

2
⎯⎯(15)(20 − 10)

𝐶𝑆ெ = $75

𝑃𝑆ா =
1

2
⎯⎯(5)(10 − 0)

𝑃𝑆ா = $25

𝑃𝑆ி =
1

2
⎯⎯(10)(10 − 0)

𝑃𝑆ி = $50

𝑃𝑆ெ =
1

2
⎯⎯(15)(10 − 0)

𝑃𝑆ெ = $75

Total gain:

SS = CS + PS
SS = $75 + $75 = $150 
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ܹܶܲ ൐ ܣܹܶ ܣܹܶ ൐ ܹܶܲ

;ϯͿ�'ĞŶĞƌĂƚĞƐ�ŵĂǆŝŵƵŵ�ƉŽƐƐŝďůĞ�ŐĂŝŶƐ�ĨƌŽŵ�ƚƌĂĚĞ

'ĂŝŶ�ŽŶ�ƚƌĂĚĞ�ŽĨ�ƵŶŝƚ�ܳ௜͗

ܵ ௜ܵ ൌ ܥ ௜ܵ ൅ ܲ ௜ܵ

ܵ ௜ܵ ൌ ሺܹܶ ௜ܲ െ ܲሻ ൅ ሺܲ െܹܶܣ௜ሻ

ܵ ௜ܵ ൌ ܹܶ ௜ܲ െܹܶܣ௜







�ĞĨŝŶŝƚŝŽŶ͗�ĞĨĨŝĐŝĞŶĐǇ

�Ŷ�ŽƵƚĐŽŵĞ�ŝƐ�WĂƌĞƚŽ�ĞĨĨŝĐŝĞŶƚ ǁŚĞŶ�ŶŽ�ŽŶĞ�ĐĂŶ�ďĞ�
ŵĂĚĞ�ďĞƚƚĞƌ�ŽĨĨ�ǁŝƚŚŽƵƚ�ŵĂŬŝŶŐ�ƐŽŵĞŽŶĞ�ĞůƐĞ�ǁŽƌƐĞ�
ŽĨĨ͘

�ŽƌŽůůĂƌǇ͗�ŝŶĞĨĨŝĐŝĞŶĐǇ

�Ŷ�ŽƵƚĐŽŵĞ�ŝƐ�ŝŶĞĨĨŝĐŝĞŶƚ ǁŚĞŶ�ƐŽŵĞŽŶĞ�ĐĂŶ ďĞ�
ŵĂĚĞ�ďĞƚƚĞƌ�ŽĨĨ�ǁŝƚŚŽƵƚŵĂŬŝŶŐ�ĂŶǇŽŶĞ�ǁŽƌƐĞ�ŽĨĨ͘

WŽƐƐŝďůĞ�ƚŽ�ƌĞĂƌƌĂŶŐĞ�ƚŚĞ�ŽƵƚĐŽŵĞ�ƚŽ
ŚĞůƉ�ƐŽŵĞŽŶĞ�ǁŝƚŚŽƵƚ�ŚƵƌƚŝŶŐ�ĂŶǇŽŶĞ͘

ΗDŽŶĞǇ�ůĞĨƚ�ŽŶ�ƚŚĞ�ŐƌŽƵŶĚΗ

WŽůŝĐǇ�ŝŵƉůŝĐĂƚŝŽŶ͗

tĂŶƚ�ƚŽ�ĚĞƚĞĐƚ ĂŶĚ�Ĩŝǆ ŝŶĞĨĨŝĐŝĞŶƚ�ŽƵƚĐŽŵĞƐ

>ŽŽŬ�ĨŽƌ�WĂƌĞƚŽ�ŝŵƉƌŽǀĞŵĞŶƚƐ͗
�ĐƚŝŽŶ�ƚŚĂƚ�ŵĂŬĞƐ�ƐŽŵĞŽŶĞ�ďĞƚƚĞƌ�ŽĨĨ�ǁŝƚŚŽƵƚ�
ŚƵƌƚŝŶŐ�ĂŶǇŽŶĞ

DĂƌŬĞƚ�ܳכ ŝƐ�ĞĨĨŝĐŝĞŶƚ͖�ŽƚŚĞƌ�YƐ�ĂƌĞ�ŝŶĞĨĨŝĐŝĞŶƚ

WĂƌĞƚŽ��ĨĨŝĐŝĞŶĐǇ









�ŽƌĞ�ĂƉƉƌŽĂĐŚ͗

�ŽŵƉƵƚĞ�ƚǁŽ�ŵĂƌŬĞƚ�ŽƵƚĐŽŵĞƐ�ĨŽƌ�ƚǁŽ�ĐĂƐĞƐ͗
;ϭͿ��ĂƐĞůŝŶĞ�Žƌ�ΗďƵƐŝŶĞƐƐ�ĂƐ�ƵƐƵĂůΗ�;��hͿ�
;ϮͿ�WŽůŝĐǇ�ƐĐĞŶĂƌŝŽ�ǁŝƚŚ�ƚŚĞ�ƉŽůŝĐǇ�ĐŚĂŶŐĞ�ŝŶ�ƉůĂĐĞ

�ŽŵƉĂƌĞ�ƚŚĞ�ƌĞƐƵůƚƐ͗�
�ŚĂŶŐĞƐ�ŝŶ�ƉƌŝĐĞƐ͕�ƋƵĂŶƚŝƚŝĞƐ͕��^͕�W^�ĂŶĚ�ŵŽƌĞ

&ŽƌŵĂůůǇ�ŬŶŽǁŶ�ĂƐ�ĐŽŵƉĂƌĂƚŝǀĞ�ƐƚĂƚŝĐƐ

�ǆĂŵƉůĞ͗�ŝŵƉŽƐŝŶŐ�Ă�ŶĞǁ�ƐĂůĞƐ�ƚĂǆ

�ĂƐĞ �ĞƐĐƌŝƉƚŝŽŶ dĂǆ
ϭ ��h͗�ŶŽ�ƚĂǆ ܶ ൌ Ͳ

Ϯ WŽůŝĐǇ͗�ƚĂǆ�Ψd�ƉĞƌ�ƵŶŝƚ� ܶ ൐ Ͳ

dǇƉĞƐ�ŽĨ�ƐĂůĞƐ�ƚĂǆĞƐ͗
hŶŝƚ�ƚĂǆ͗ Ψ�ƚĂǆ�ƉĞƌ�ƵŶŝƚ ΀ƚŚŝƐ�ĞǆĂŵƉůĞ΁
�Ě�ǀĂůŽƌĞŵ�ƚĂǆ͗ й�ŽĨ�ƉƌŝĐĞ ΀ŵŽƌĞ�ĐŽŵŵŽŶ΁

�ĚĚƐ�Ă�ĐŽŵƉůŝĐĂƚŝŽŶ͗

�ŶĂůǇǌŝŶŐ�WŽůŝĐŝĞƐ



dĂǆ�ĐĂƵƐĞƐ�ďƵǇĞƌ�ĂŶĚ�ƐĞůůĞƌ�ƉƌŝĐĞƐ�ƚŽ�ĚŝĨĨĞƌ

�ĞĨŝŶĞ�ƚǁŽ�ƉƌŝĐĞƐ͗
WƌŝĐĞ�ƉĂŝĚ�ďǇ�ďƵǇĞƌ͗ ܲௗ

WƌŝĐĞ�ƐĞůůĞƌ�ŬĞĞƉƐ͗ ܲ௦

sŝƐƵĂůŝǌŝŶŐ�ƚŚĞ�ĨůŽǁ�ŽĨ�ŵŽŶĞǇ�ƚŚƌŽƵŐŚ�Ă�ƚƌĂŶƐĂĐƚŝŽŶ͗

ܲௗ ൌ ܲ௦ ൅ ܶ

/Ŷ�ĂůŐĞďƌĂ͗

tŚĂƚ�ŐŽĞƐ�ŝŶƚŽ�ƚŚĞ�ƚƌĂŶƐĂĐƚŝŽŶ�ŵƵƐƚ�ĞƋƵĂů�ǁŚĂƚ�ĐŽŵĞƐ�ŽƵƚ͘
dĞĐŚŶŝĐĂůůǇ͕�ĂŶ�ĂĐĐŽƵŶƚŝŶŐ�ŝĚĞŶƚŝƚǇ

�ŚĂŶŐŝŶŐ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƌƵůĞƐ�ĂĐĐŽƌĚŝŶŐůǇ͗



�ƵǇĞƌƐ�ďƵǇ�ƵŶƚŝů�ܳכ ǁŚĞƌĞ͗ ܹܶܲሺܳכሻ ൌ ܲௗ

^ĞůůĞƌƐ�ƐĞůů�ƵŶƚŝů͗ ሻכሺܳܣܹܶ ൌ ܲ௦

DŽǀĞƐ�ƚŚĞ�ĞƋƵŝůŝďƌŝƵŵ�ƚŽ�ĂŶ�ŝŶĞĨĨŝĐŝĞŶƚ�Y

�ĂŶ�ƐĞĞ�ďǇ�ƐƵďƐƚŝƚƵƚŝŶŐ�ĚĞĐŝƐŝŽŶ�ƌƵůĞƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚŝŶŐ�ĞƋƵĂƚŝŽŶ͗

ܲௗ ൌ ܲ௦ ൅ ܶ

ܹܶܲሺܳכሻ ൌ ሻכሺܳܣܹܶ ൅ ܶ

/ŵƉůŝĐĂƚŝŽŶ͗
/Ĩ�ܶ ൐ Ͳ͕�ǁŝůů�ĞŶĚ�ƵƉ�Ăƚ�ܳכ ǁŚĞƌĞ�ܹܶܲሺܳכሻ ൐ ሻͻכሺܳܣܹܶ
כ� ǁŝůů�ďĞ�ƚŽŽ�ƐŵĂůůͻ

/ŶƚƵŝƚŝŽŶ�ďĞŚŝŶĚ�ŝŶĞĨĨŝĐŝĞŶĐǇ͍

ZĞǁƌŝƚĞ�ĞƋƵĂƚŝŽŶ͗�
���ሺܳכሻ െܹܶܣሺܳכሻ ൌ ܶ

ϭ͘

�ůƐŽ�ŬŶŽǁ�ĚŝĨĨĞƌĞŶĐĞ�ŝƐ�^^͗�
���ሺܳכሻ െܹܶܣሺܳכሻ ൌ ܵܵሺܳכሻ

Ϯ͘

dŚƵƐ͕�Ăƚ�ŶĞǁ�ܳ͗כ�
��ሺܳכሻ ൌ ܶ

ϯ͘

>ĂƐƚ�ƵŶŝƚ�ŚĂƐ�ܵܵ ൌ ܶ͗
dĂǆ�ĞůŝŵŝŶĂƚĞƐ�Ăůů�ƚƌĂĚĞƐ�ǁŝƚŚ�^^�ŐĂŝŶƐ�ůĞƐƐ�ƚŚĂŶ�ܶ
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