Partial vs General

e Exercise: same analysis, but formally
— Still: we don’t do full general equilibrium analysis

— Just “semi-partial” equilibrium analysis focusing
on the two markets for chocolate and licorice.
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Equilibrium:
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D,(P.,P)=S,(P,)
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Partial vs General

Equilibrium:
D, (P,,P,)=S,(P,—Ty)
D,(P.,P)=S,(P,)

Differentiate to find effect of an increase in tax (dT, ) on prices (dP, and dP, ):
Dy -dP,+ Dy -dP,=S',-dP,—S',-dT
D) -dP,+ D, -dP,=S',-dP,

Collect terms:
|S'y— Dy |-dP, - Dy -dP, =S'-dT
[S',—- D} |-dP, - D} -dP, =0



Partial vs General

Divide by S = D, Multiply by P:

S'x Py _D§°PX:|_dPX_D)L(°PL _PX .dPL:S'X'PX dT
B Sx Dy Py X

X
S'L'PL_DLL'PL .dP_Df'Px.PL.dP -0
S, D, L X

L X



Partial vs General

Divide by S = D, Multiply by P:

S'X'PX_D§°PX:|_dP _D)L(°PL -PX-dP :S'X'PX.dT
X L
| S Dy X By Sx
S'L.PL_Df'PL:|.dP _Df'Px.PL.dP -0
L X
_ S, D, L X

RecallP" =P -T
S'x'(PX_TX) Py _Di)((’Px]dP _D)I;°PL.PX.d S'X'(PX_TX) Py
X

P = . -dT
SX PX_TX

DX PL ‘ SX PX_TX

S''P, D, -P, .dP_Df-P P
SL DL ’



Partial vs General

Recall definition of elasticities

S (P, ~T
gy =—= ( SX X) Price elasticity of supply
X

D; P .

e = );) X Own-price elasticity of demand
X

Dy-P ,

g =—%X 1L Cross-price elasticity of demand
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Substitute elasticities

[ex- & —egx}-dPX—egL-P—X~dPL:eX B dT

S P -Ty P, S P Ty

[eSL—egL]-dPL—sgx-P—L-dPX =0

X




Partial vs General

Substitute elasticities

P, P,
[ex- : —ggx}-dPX—ggL-—X-dPL:ef-

S Py-Ty 1y)
b gt gp, — e B gp — 0
E —&p | L_‘SD'P' X —
X
Rearrange
X Py XX XL Py X
I:SS "P-1, €D -dPy, — €, 'E’dPL—‘SS'
LX
€p PL
dP, = — LL.P -dP,
€ —&p X

b .4t

PX_TX

b .4t

PX_TX




Rearrange

Partial vs General

Substitute elasticities

—ggx}-dPX—egL-P—"-dPL:ef- B dT

1y) Py Ty
P

—egL]-dPL—ef)X-P—L-dPX =0

X

P, P,
—g, |- dPy—g, -5 -dP, = &5 -5 -dT

PX_TX

LL

P
.PL -dP,

X
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Partial vs General

Substitute Licorice market into Chocolate market
LX

E
R P Y ST

S Py-Tx 1) € _gLL Py S Px Ty

-dT



Partial vs General

Substitute Licorice market into Chocolate market

LX
X P XX XL Py €p Py
I:SS "poor, €D ]'dPX_ED 'E'{SL LL PX -dP, } S TPy Ty -dT

s —€p

Rearrange

X P &y e _
[85 - —&y o } dpP, = €;

Py —Tx

TX'



Partial vs General

Substitute Licorice market into Chocolate market

X Py XX XL Py €p X Py

[es “por — € ]-dPX—gD 2l ey PX APy r =& 5
€ —&p

Rearrange

X P & ep _
[85 T —ey o } dpP, =€ TX dT
Rearrange

X
dP, _ Fop
dr X _ o XX Pe=Tx £p €D P -Tx
€& —& "Th eb_gt " Py

-dT
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Partial vs General

Gereral
X
dP, _ E;
X XX Py-Ty ey -ep  Py-Ty

dTX € —&p - Py ek —ebf Y
Partial

X
dpP X &g




Partial vs General

* Exercise: same analysis, but with explicit
functional forms
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Partial vs General

e Linear model

— Consumers

B

U(l,x,z)=a-l+o-x—7-

p,l+p. x+z=1

— Firms

C()=c-1+2-12

C(x)=c-x+2-x*+1-x

=L

2

xP—0-l-x+7

p-

Simplify

-1 consumer

-1 chocolate firm
-1 licorice firm
-But, price takers

4
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Partial vs General

. “Utility”

ﬁ:%%l+ahx—glz—ng—mrlwﬁ{l—pfl—pfx}

* FOC

o _

S=0—fB-l-0-x—p,=0

v _

Ss=o—fB-x—0-l-p =0

* |Inverse demand

p=a-pB-l-0-x
p.=0—B-x—0-1

p

A

To find demand

~

functions, solve system

of inverse demand
functions for x and |.

4
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Partial vs General

e Demand

[=A-B-p,+S-p,
x=A-B-p +S-p,
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Partial vs General

p=a—-B-1-0-x
>
p.=0—B-x—0"-1

x—p. —0-l
-> X = Py
p

p

B-l+0-x=a-p,

B-x+o-l=0—p,

k4 ﬁ1+o{a_m_64}=a—m
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Partial vs General

Cost

Supply
_ o) 2
C(x)=(c+t)-x+3-x° x=-D-c—D-t+D-p,

Marginal cost

MC(l)=c+6-1
MC(x)=(c+t)+6-x

D=1/6

Inverse supply
p,=c+0-1
p.=(c+t)+6-x
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Partial vs General

Supply Demand
[=-D-c+D-p, [=A-B-p+S:p,
x==-D-c—D-t+D-p, x=A-B-p . +5-p,

Equilibrium

A-B-p+S-p.=—D-c+D-p,
A-B-p.+S-p=—D-c—D-t+D-p,
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Partial vs General

Equilibrium, rewritten
Licorice market: (D+B)-p,—S-p.=(A+D-c)
Chocolate market: (D+B)-p,—S-p,=(A+D-c)+D-t

Effect of change in tax on chocolate
Licorice market: (D +B)-dp,—S-dp, =0
Chocolate market: (D + B)-dp, —S-dp, = D-dt
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Partial vs General

Effect of change in tax on chocolate

Licorice market: dp, _ 5  dp,
dt D+ B dt
dp X D S dpl

Chocolate market: = + :
dit' D+B D+B dt

Partial equilibrium analysis falsely assumes dp,=0

d D
Chocolate market: P —
dt D+ B
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Partial vs General

Effect of change in tax on chocolate

Licorice market: dp — 5 . ap,
dt D+ B dt
dp, D S dp,

Chocolate market: = + :
diZ D+B D+B dt
General equilibrium analysis

dpl_ S dpx
dtt D+ B dt

Licorice market:

X

dp

X

Chocolate market:

dp, D N S .{S
dt D+B D+B

D+B dt

}
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Partial vs General

General equilibrium analysis

D
Chocolate market: 4P, =

dt ) (D+B)_|:DSjB:|
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Partial vs General

General equilibrium analysis

dp. 3 D

dt  (D+B)-|35]

D+B

Partial equilibrium analysis

dpx_ D
dt D+B

/

\ &

Partial equilibrium
analysis
underestimates the
effect on price

~

4
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Price

Partial vs General

----------------

------------------

Quantity
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