
Par$al	  vs	  General	  

•  Exercise:	  same	  analysis,	  but	  formally	  
– S$ll:	  we	  don’t	  do	  full	  general	  equilibrium	  analysis	  
–  Just	  “semi-‐par$al”	  equilibrium	  analysis	  focusing	  
on	  the	  two	  markets	  for	  chocolate	  and	  licorice.	  
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Equilibrium:
DX PX ,PL( ) = SX PX − TX( )
DL PX ,PL( ) = SL PL( )

Differentiate to find effect of an increase in tax (dTX ) on prices (dPX  and dPL ):
DX

X ⋅dPX + DX
L ⋅dPL = S 'X ⋅dPX − S 'X ⋅dT

DL
X ⋅dPX + DL

L ⋅dPL = S 'L ⋅dPL

Collect terms:

S 'X− DX
X⎡⎣ ⎤⎦ ⋅dPX − DX

L ⋅dPL = S 'X ⋅dT

S 'L− DL
L⎡⎣ ⎤⎦ ⋅dPL − DL

X ⋅dPX = 0

Two	  equa$ons	  in	  two	  unknowns	  (PX,	  PL)	  

Define	  prices	  as	  func$ons	  of	  TX	  
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Divide by S = D, Multiply by P:

S 'X ⋅PX
SX

−
DX

X ⋅PX
DX

⎡

⎣
⎢

⎤

⎦
⎥ ⋅dPX −

DX
L ⋅PL
DX

⋅
PX
PL

⋅dPL =
S 'X ⋅PX
SX

⋅dT

S 'L ⋅PL
SL

−
DL

L ⋅PL
DL

⎡

⎣
⎢

⎤

⎦
⎥ ⋅dPL −

DL
X ⋅PX
DL

⋅
PL
PX

⋅dPX = 0

Recall P* = P − T

S 'X ⋅ PX − TX( )
SX

⋅
PX

PX − TX
−
DX

X ⋅PX
DX

⎡

⎣
⎢

⎤

⎦
⎥ ⋅dPX −

DX
L ⋅PL
DX

⋅
PX
PL

⋅dPL =
S 'X ⋅ PX − TX( )

SX
⋅

PX
PX − TX

⋅dT

S 'L ⋅PL
SL

−
DL

L ⋅PL
DL

⎡

⎣
⎢

⎤

⎦
⎥ ⋅dPL −

DL
X ⋅PX
DL

⋅
PL
PX

⋅dPX = 0
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Recall definition of elasticities

εS
X =

S 'X ⋅ PX − TX( )
SX

Price elasticity of supply

εD
XX =

DX
X ⋅PX
DX

Own-price elasticity of demand

εD
XL =

DX
L ⋅PL
DX

Cross-price elasticity of demand
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Substitute elasticities

εS
X ⋅ PX

PX −TX
− εD

XX⎡⎣ ⎤⎦ ⋅dPX − εD
XL ⋅ PXPL ⋅dPL = εS

X ⋅ PX
PX −TX

⋅dT

εS
L − εD

LL⎡⎣ ⎤⎦ ⋅dPL − εD
LX ⋅

PL
PX

⋅dPX = 0

Rearrange

εS
X ⋅ PX

PX −TX
− εD

XX⎡⎣ ⎤⎦ ⋅dPX − εD
XL ⋅ PXPL ⋅dPL = εS

X ⋅ PX
PX −TX

⋅dT

dPL =
εD
LX

εS
L − εD

LL ⋅
PL
PX

⋅dPX
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Substitute Licorice market into Chocolate market

εS
X ⋅ PX

PX −TX
− εD

XX⎡⎣ ⎤⎦ ⋅dPX − εD
XL ⋅ PXPL ⋅

εD
LX

εS
L − εD

LL ⋅
PL
PX
⋅dPX

⎧
⎨
⎩

⎫
⎬
⎭
= εS

X ⋅ PX
PX −TX

⋅dT

Rearrange

εS
X ⋅ PX

PX −TX
− εD

XX − εD
XL ⋅εD

LX

εS
L −εD

LL
⎡
⎣

⎤
⎦ ⋅dPX = εS

X ⋅ PX
PX −TX

⋅dT

Rearrange
dPX
dT

=
εS
X

εS
X − εD

XX ⋅ PX −TXPX
− εD

XL ⋅εD
LX

εS
L −εD

LL ⋅
PX −TX
PX
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Gereral
dPX
dTX

=
εS
X

εS
X − εD

XX ⋅ PX −TXPX
− εD

XL ⋅εD
LX

εS
L −εD

LL ⋅
PX −TX
PX

Partial
dPX
dTX

=
εS
X

εS
X − εD

XX ⋅ PX −TXPX

εD
XL ⋅ εD

LX

εS
L − εD

LL > 0

Par$al	  equilibrium	  
analysis	  
underes$mates	  the	  
effect	  on	  price	  
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•  Exercise:	  same	  analysis,	  but	  with	  explicit	  
func$onal	  forms	  
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•  Linear	  model	  
– Consumers	  

– Firms	  

16	  

U l, x, z( ) = α ⋅ l +α ⋅ x − β
2 ⋅ l

2 − β
2 ⋅ x

2 − σ ⋅ l ⋅ x + z

pl ⋅ l + px ⋅ x + z = I

C l( ) = c ⋅ l + δ
2 ⋅ l

2

C x( ) = c ⋅ x + δ
2 ⋅ x

2 + t ⋅ x

Simplify	  
-‐ 1	  consumer	  
-‐ 1	  chocolate	  firm	  
-‐ 1	  licorice	  firm	  
-‐ But,	  price	  takers	  



•  “U$lity”	  

•  FOC 	  	  

•  Inverse	  demand 	   	  	  
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!U = α ⋅ l +α ⋅ x − β

2 ⋅ l
2 − β

2 ⋅ x
2 − σ ⋅ l ⋅ x + I − pl ⋅ l − px ⋅ x{ }

 

∂ !U
∂l = α − β ⋅ l − σ ⋅ x − pl = 0
∂ !U
∂x = α − β ⋅ x − σ ⋅ l − px = 0

pl = α − β ⋅ l − σ ⋅ x
px = α − β ⋅ x − σ ⋅ l

To	  find	  demand	  
func$ons,	  solve	  system	  
of	  inverse	  demand	  
func$ons	  for	  x	  and	  l.	  



•  Demand	  	  

Par$al	  vs	  General	  

18	  

l = A − B ⋅ pl + S ⋅ px
x = A − B ⋅ px + S ⋅ pl

A ≡
β − σ
β 2 − σ 2 ⋅α > 0 B ≡

β
β 2 − σ 2 > 0 S ≡

σ
β 2 − σ 2 > 0



Par$al	  vs	  General	  

19	  

pl = α − β ⋅ l − σ ⋅ x
px = α − β ⋅ x − σ ⋅ l

β ⋅ l +σ ⋅ x = α − pl
β ⋅ x +σ ⋅ l = α − px

x =
α − px − σ ⋅ l

β

l =
β − σ
β 2 − σ 2 ⋅α −

β
β 2 − σ 2 ⋅ pl +

σ
β 2 − σ 2 ⋅ px

è	   è	  

è	  

β ⋅ l +σ ⋅
α − px − σ ⋅ l

β
⎧
⎨
⎩

⎫
⎬
⎭
= α − plè	  

è	  
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C l( ) = c ⋅ l + δ
2 ⋅ l

2

C x( ) = c + t( ) ⋅ x + δ
2 ⋅ x

2

Cost	  

MC l( ) = c + δ ⋅ l
MC x( ) = c + t( ) + δ ⋅ x

Marginal	  cost	  

pl = c + δ ⋅ l
px = c + t( ) + δ ⋅ x

Inverse	  supply	  

l = −D ⋅ c + D ⋅ pl
x = −D ⋅ c − D ⋅ t + D ⋅ px

D ≡ 1 /δ

Supply	  
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l = −D ⋅ c + D ⋅ pl
x = −D ⋅ c − D ⋅ t + D ⋅ px

Supply	  
l = A − B ⋅ pl + S ⋅ px
x = A − B ⋅ px + S ⋅ pl

Demand	  

A − B ⋅ pl + S ⋅ px = −D ⋅ c + D ⋅ pl
A − B ⋅ px + S ⋅ pl = −D ⋅ c − D ⋅ t + D ⋅ px

Equilibrium	  
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Licorice market: D + B( ) ⋅ pl − S ⋅ px = A + D ⋅ c( )
Chocolate market: D + B( ) ⋅ px − S ⋅ pl = A + D ⋅ c( ) + D ⋅ t

Equilibrium,	  rewri`en	  

Licorice market: D + B( ) ⋅dpl − S ⋅dpx = 0
Chocolate market: D + B( ) ⋅dpx − S ⋅dpl = D ⋅dt

Effect	  of	  change	  in	  tax	  on	  chocolate	  
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Licorice market: dpl
dt

=
S

D + B
⋅
dpx
dt

Chocolate market: dpx
dt

=
D

D + B
+

S
D + B

⋅
dpl
dt

Effect	  of	  change	  in	  tax	  on	  chocolate	  

Chocolate market: dpx
dt

=
D

D + B

Par$al	  equilibrium	  analysis	  falsely	  assumes	  dpl=0	  
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Licorice market: dpl
dt

=
S

D + B
⋅
dpx
dt

Chocolate market: dpx
dt

=
D

D + B
+

S
D + B

⋅
dpl
dt

Effect	  of	  change	  in	  tax	  on	  chocolate	  

Licorice market: dpl
dt

=
S

D + B
⋅
dpx
dt

Chocolate market: dpx
dt

=
D

D + B
+

S
D + B

⋅
S

D + B
⋅
dpx
dt

⎧
⎨
⎩

⎫
⎬
⎭

General	  equilibrium	  analysis	  



Par$al	  vs	  General	  

25	  

Chocolate market: dpx
dt

=
D

D + B( ) − S2

D+B⎡⎣ ⎤⎦

General	  equilibrium	  analysis	  
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dpx
dt

=
D

D + B( ) − S2
D+B⎡⎣ ⎤⎦

General	  equilibrium	  analysis	  

dpx
dt

=
D

D + B

Par$al	  equilibrium	  analysis	  

Par$al	  equilibrium	  
analysis	  
underes$mates	  the	  
effect	  on	  price	  
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