Description of Data Files Used in the Estimation, Validation and Policy Simulations
Estimation:

The DPEData folder contains files that are loaded to compute the 1990 equilibrium. These files
contain 1990 data at the metropolitan area, district, or neighborhood level as it corresponds.
Neighborhoods were constructed as explained in section 4 of the paper.

The first four rows of each file contain the dimensions of the matrix into which the data will be
reformatted by the C++ program (the first two figures correspond to the number of rows and
columns).

All monetary values are expressed in $10,000 (dollars of 2000). House prices are calculated as
average owner-occupied house value times user cost rate.

The file DPEData/Detroit-Districts.xls contains the list of the 83 districts in the data. In the file,
“pdist” is the identifier used in the data files described below, “sdkey” is the NCES identifier for
each district, and “ag_name” is the district’s name. In the files described below that contain district-
level data, data are sorted according to pdist. This means that their first row corresponds to the
district with pdist=1, the second row to the district with pdist=2, and so on. District identifiers are
the same for 1990 and 2000.

As explained in the readme file, the code has capabilities beyond those used for this project. Hence,
some data files are loaded which are not necessary for this project.

The files loaded are the following (all of them prefixed with “Detroit-“, and with extension txt):

1. aidFactorN, with the adjustment factor for non-residential property used to calculate state
aid under DPE (see Appendix for further details). Source: own calculations, based on
School District Data Book and Citizens’ Research Council of Michigan.

2. aidFactorR, with the adjustment factor for residential property used to calculate state aid

under DPE (see Appendix for further details). Source: own calculations, based on School

District Data Book and Citizens’ Research Council of Michigan.

avincome, with the same content as IncomePublic (and IncomePrivate) — see below.

4. avRValue, with the same content as HousingValuePublic (and HousingValuePrivate) — see
below.

5. CommunityStructure, with the number of districts in the metro area and the number of
neighborhoods in the district with the largest number of neighborhoods in my computational
representation.

6. HHKIidPub, with the district-level number of households per child enrolled in public
schools. This, and other elements, were subsumed under the aid and spending factors.
Hence, this file contains all ones.

7. HousingQuality, with the housing quality for each neighborhood. This file gives rise to a
matrix with as many rows as districts (83) and as many columns as the number of
neighborhoods in the district with the largest number (10). All ten cells in the first row of
the resulting matrix have valid entries. Only the first cell of the remaining rows has valid
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entries (the remaining cells in those rows have entries of -99). Source: own calculations, as
explained in section 4 and Data-Estimation appendix.

IncomePublic, with the district-level average household income for households with
children in schools. The name of the file is somewhat misleading, because income data
pertains to all households with children in school, not just households with children in
public schools. Source: SDDB.

IncomePrivate, identical to IncomePublic, so that when the code averages between (10) and
(11), it obtains exactly the average household income for households with children in
school.

Income-SDDB, with the 10", 30™, 50", 70" and 90™ percentile of the metro area income
distribution for households with children in grades K-12. Source: authors’ own calculations,
using SDDB data for the 83 districts.

HousingValuePrivate, identical to HousingValuePublic (same logic as IncomePrivate).
Source: own calculations based on SDDB.

HousingValuePublic, with the district-level average rental value for all households with
children in school (same logic as IncomePublic).

InitialPrice, with the initial house price used to start the equilibrium computation (all
locations have the same initial price). This price is equal to the metro area average price for
households with children in school. Source: own calculations, based on SDDB.
MetroPrivate, with the metro-level fraction of households with children enrolled in
Catholic, religious non-Catholic and private non-sectarian schools. This file is not used.
MetroPrivateOnly, with the fraction of private school children enrolled in Catholic,
religious non-Catholic, and private non-sectarian schools. This file is not used.
MetroWeight, equal to one because the metropolitan area contains 100 percent of its
housing units (as opposed to only a fraction, as in the case of districts).

NbdQuality, with the same data as HousingQuality but in a different format. This file is not
used for estimation.

NbdRelativeSize, with the size of each neighborhood relative to the metropolitan area’s.
Relative size for a neighborhood is calculated as (n/N) * (5/m), where n is the neighborhood
actual number of housing units, N is the actual metro area number of housing units, and m is
the actual number of housing units in the smallest neighborhood from my computational
representation. Multiplication by 5 allows the smallest neighborhood (i.e., the one with the
lowest number of housing units) to have a measure of houses equal to 5 in the
computational representation.

NRRRatio, with the district-level ratio of non-residential to residential assessed value. This,
and other elements, were subsumed under the aid and spending factors. Hence, this file
contains all ones.

NumNbds, with the number of neighborhoods per district in my computational
representation.

passRate, with the district-level percent of students who passed the 4™ grade math exam in
1991. Source: Michigan Department of Education.

PercentPublic, with the fraction of households with children in public schools. Since this
file is not used in the project, it contains all ones.

Pricell, with the house price for the neighborhood with the lowest housing quality. This
price remains fixed throughout the equilibrium computation. Source: own calculations
based on SDDB.
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religionCCM, with the distribution of religious preferences in the metropolitan area. This
file is not used.

Spending, with the district-level average local and state revenue per student in public
schools. Source: Bulletin 1014.

spendingFactorN, with the adjustment factor for non-residential property used to calculate
spending under DPE (see Appendix for further details). Source: own calculations, based on
School District Data Book and Citizens’ Research Council of Michigan.

spendingFactorR, with the adjustment factor for residential property used to calculate
spending under DPE (see Appendix for further details). Source: own calculations, based on
School District Data Book and Citizens’ Research Council of Michigan.

StateAid, with the state aid per student for each district. Source: Bulletin 1014.

Model Validation, and Policy Simulations:

The PropAData folder contains files loaded to compute the equilibrium for the out-of-sample
prediction exercise, and for the policy simulations. These files contain 2000 data at the
metropolitan area, district, or neighborhood level as it corresponds. The file names are the same as
those in the DPEData folder. In addition, this folder contains the following files, although they are
not used:

1. avSLR93, with 1993 average local and state revenue per student. Source: Bulletin 1014.
2. baseRevenue, with 1993 base revenue.
3. foundAllow, with 1999 foundation allowance.



|. Data

Neighborhood amenities used for housing/neighborhood quality parameters

An ideal dataset would contain a set of variables reflecting neighborhood physical
amenities, such as quality of houses in the neighborhood, presence of parks and open
spaces, distance to major landmarks and business centers, and distance to bus, train and
subway stations, if applicable. Some housing quality variables are available from Census
data, but the other variables may only be constructed, if at all, manually. Thus, the
neighborhood characteristics | included in the regressions used to construct neighborhood
quality parameters include average housing features, computed them based on Census
data at the tract level, and distance with respect to the metro area geographic center,
computed using Arc View.

The housing variables are the following:

- fraction of housing units in urban (as opposed to rural) areas
- fraction of housing units with a given number of rooms (1, 2, 3, 4, 5, 6, 7, 8, 9 or more)
- fraction of housing units categorized by units in the structure (1-detached, 1-attached, 2,
3o0r4,5t09, 10to 19, 20 to 49, 50 or more, mobile homes or trailers, others)
- fraction of housing units with a given number of bedrooms (0, 1, 2, 3, 4, 5 or more)
- fraction of houses of a given age (0-1, 2-5, 6-10, 11-20, 21-30, 31-40, 41-50, 50 or more
years old)
Although the Census provides other housing characteristics as well, there is

virtually no variation for them among the tracts in my sample.



I1. Computation of Rental Values

Obtaining the average rental value

The dependent variable in the regression used to obtain the neighborhood quality
parameters is the 1990 log of tract average rental value. The Census provides information
to compute the average value for owner-occupied housing units and the average rent for
renter-occupied housing units. Hence, | calculated the tract average rental value as

follows:

(I1.1) ARV = pxucxV +(L— p)R

where:

ARV = average rental value

p = proportion of specified owner-occupied housing units

uc = user cost rate

V = average value for specified owner-occupied housing units

R = average annual rent for specified renter-occupied housing units

The user cost rate equals:

(.2) uc=(@1-t )(i+t,)+m+d-a

where:

t, = income tax rate

I = interest rate on mortgage loans

t, = property tax rate

m = maintenance, as a fraction of the value of a housing unit
d = risk premium

a = expected price appreciation for the housing unit.



Data used to compute average rental value

The data used to compute the 1990 average rental value for a given geographic unit

proceeds from the sources listed below.

1. Data on the proportion of specified owner-occupied housing units, the average value
for specified owner-occupied housing units and the average rent for specified renter-

occupied housing units comes from the Census data at the desired geographic level.

2. The income tax rate is the addition of federal and state rates. To compute the income
tax rate, | take the income distribution for the metropolitan area for 1990 (for households
with children enrolled in school) and compute the midpoint for each of the income
brackets defined in the data. For each midpoint, I obtain the 1990 effective federal and

state marginal rates from the TaxSim calculator (http://www.nber.org/~taxsim/taxsim-

calc4/index.html).! Then | compute the weighted average of the marginal tax rates over

all the midpoint income levels of the metropolitan area. This average is my measure for

the income tax rate for the metropolitan area.

3. The (effective) interest rate of mortgage loans comes from the Federal Housing
Finance Board. This rate corresponds to single-family mortgages in the metropolitan area
in 1990.

4. The metropolitan area-average residential property tax rate came from Government of
the District of Columbia (1990)).

5. Following Green (1996) and Green and Hendershott (1996), | set the maintenance rate
to 0.03 and the risk premium to 0.04.

6. | computed the expected rate of housing price appreciation as the average annual rate

of price change between 1979 and 1989 for the metropolitan area. | used the house price

! TaxSim operates on the basis of hypothetical individuals. | assume family households with two children.



indexes from the Office of Federal Housing Enterprise Oversight for 1979 through 1989.
The OFHEO house price index applies to single-family detached properties, and uses a

weighted-repeat sales methodology.



I11. Estimation Strategy

Estimating variances using the first-stage residuals

The first-stage residuals from equation (8) in the text are used to compute &jz as follows

(recall that j and k denote variables, such as income and housing value, and i denotes an
observation or district). Take the residual e; =y, -V; =y; —E(y;). Then,
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Standard Errors

I compute standard errors according to the usual expression for Feasible Generalized

Non-Linear Least Squares:
(.1 v@=(z'xz)*
The construction of the Z and X matrices is explained below.

Z matrix

First, Z is the following 4D x4 matrix:
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where Z3, Z, , Z3 and Z, are each of size Dx4. In particular, Z;i = is the 4x1
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vector of derivatives of ¥ with respect to the parameters.

> Matrix

Second, ¥ is the following symmetric 4D x4D matrix:
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In this matrix, the o ’s are estimated as described above, and | is a diagonal matrix

whose (i,i) element is equal to (1/n;).
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