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Framework

Locations:

e Single metro area with J communities
e Composite public good g, housing prices p

® {(91;p1>7 RS (gJapJ)}

Households:

e Continuum C of price taking households with costless mobility
e Income y and taste parameter « with distribution f(«, y)

e (a,y) €EC =R?

e Consume housing (h), private goods (b), and public goods (g)
e Utility maximization

H}lLaI;X U(a,g,h,b) s.t. ph+b=1y

e Single-crossing property

Epple and Sieg / 1



Equilibrium

e Community budgets are balanced
e All markets clear

e No household wishes to change residence
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Indirect Utility

Indirect utility function
V(Oé, g,D, y) =U (Oé, g, h(p7 Y, Oé), Yy — ph(p7 Y, 9, Oé))

“Indirect indifference curves”
{(b.9) €RL | V(ay9,p,9) =V}

Slope of indirect indifference curves

Op

M(aagapay) :a_g

__9V(a,9,p,y)/99
Vv oV (e, g,p,y)/0p

Boundary indifference condition

V(e gj-1,pj-1,y) = V(a, g5, 95,y) =  y;(a)
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Single-crossing property
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Boundary Indifference Conditions

In(a)

\ " In(y)
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Parametric Assumptions

y v —1 Bp"tt —1\1" e
exp . exp | — T

where p < 0, >0, 1< 0, v >0,and B >0

V(g,p,y,a) = {ag” +

h(p,y) = Bp"y"

M(g,p,y, ) =

(c, y) jointly bivariate log-normal with correlation A.
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where

Boundary Indifference Conditions

1—-v
—1 O,
In(a) — p Yy _“ ) =m Qi1 = @
1—=v 95 = i

Q; = exp {_% (o1 - 1)]
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Income Quantiles

Households living in C):

K;+pl(y' 7V =1)/(1-v)]
P(C)) = / / f (In(er), In(y)) d1n(a)d In(y)

K;_q+pl(yt=Y—1)/(1-v)]

g-th quantile of community j's income distribution ;(q):

In[¢;(a)]  pEj+pl(y' Y =1)/(1-v)]
/ / f (in(a), In(y)) d1n(a)dIn(y) = ¢P(C;)

Kj_1+pl(y! =V =1)/(1-0)]
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Estimation Strategy

Two-stage method:

1. Match quantiles of the income distributions

P T
01 = <V7 — s My, Oy, A)
Oa

-
0 = (p7 575 Oas :U‘Cv)

2. Public-good provision
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Matching Quantiles

Fil¢i(e,0)]=a «— ¢'(a) = F;x(a)

In[¢1(0.25, 6)] — In[¢y* (0-25)] \
In[¢1(0.50, 6)] — In[¢i¥(0.50)]

In[¢1(0.75, 0)] — In[¢iY (0.75)]
el (0) = 5

In[¢;(0.25, 0)] — In[¢}'(0.25)]
In[¢5(0.50,0)] — In[¢} (0.50)]
In[¢;(0.75, 6)] — 1n[g§V(0.75)])

-
o)

01 = (Va — s My, Oy, A)
O«

Q{V = arg min ejlv(Ql)TAiVeiV(Ql)
01€0
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Public good provision
Public good provision index:
-
gi =T;7 T €
Solve for g1
95 = 95 — (Qj+1 — Q) exp(—Kj)

Rewrite:
1/p

J
g = |97 = > (Qi — Qi—1) exp(—K;)
1=2

Substitute for g;:

: 1/p
j

e;=x; — |gf — D (Qi — Qi—1) exp(—K;)

1=2

Second-stage parameters:
92 — (p7 mn, 7 Oa, ,ua)
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Data Set

e 1980 Census

e Boston Metro Area
— Munincipal and school district boundaries coincide
— 92 communities of various types
— Substantial income stratification

e Public goods: education expenditures, crime rate
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Notation: — median, - - 25% quantile, -. 75% quantile.

Figure 1. Estimated quantiles
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First-stage results

Parameters Estimates
,uln(y) 9.790
(.002)
Tln(y) 755
(.004)
A -.019
(.031)
P/Uln(a) -.283
(.013)
v .938
(.026)
Function value .0368
Degrees of freedom 271

Table 1: Estimated Parameters: Stage 1
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Figure 2: Predicted and estimated quantiles
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Figure 3: Predicted and estimated quantiles
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variance

community
Notation: - - estimated by the Census, — predicted from our model.

Figure 4: Predicted and estimated moments
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Notation: - - estimated by the Census, — predicted from our model.

Figure 5: Income distribution of the BMA

Epple and Sieg / 18



Second-stage results

NLS GMM
(1) (2) (3) (4) (5)
v 195  -197 -1.97 -208 -2.26

(1.88) (1.91) (4.95) (4.99) (1.12)
Hin@ —-248 <191 311 291  -3.36
(.65) (2.87) (1.80) (1.38) (0.73)

Oln() .60 64 .81 83 87

(19)  (58)  (.34)  (.38)  (.24)

P 17 -18  -23  -23  -25

(.05)  (.16)  (.10)  (.11)  (.07)

n 30 -70 -30  -50  -.30
(2.01)

Table 2: Estimated Parameters: Stage 2
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