
During the past decade, states have constructed elaborate systems for
rating the performance of individual schools based on student test scores
and then have released this information in the form of school “report
cards.” The federal No Child Left Behind Act of 2001 will accelerate that
movement by requiring states to test all students in grades three through
eight, publicly report each school’s student test performance, and sanc-
tion schools when they fail to achieve specific standards. Earlier research
has documented the cross-sectional relationship between housing values
and student test scores at neighborhood schools.1 Given the magnitude of
the relationship between test scores and housing prices in the cross sec-
tion, one might expect the release of school report cards to have impor-
tant effects on housing values and, indirectly, to provide incentives for
schools to improve performance. However, there are also reasons to
believe that the housing market would downplay the information in
school report cards. In particular, school test scores are noisy measures of
school performance and may provide homeowners with little new infor-
mation about which schools are the best ones.2
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In this paper, we explore how school test scores, changes in school
test scores, and categorical ratings are related to housing values. To con-
trol for any correlation between scores and neighborhood amenities, we
use the approach of Sandra E. Black and focus on homes near elementary
school attendance boundaries.3 The geographical detail in our data allow
us to precisely determine the location of each home being sold and every
school and school boundary and to focus our analysis on homes within a
few thousand feet (or less) of school boundaries. Thus our empirical
strategy is to compare sales prices for homes located in the same neigh-
borhood and taxing municipality but that are assigned to different ele-
mentary schools. We control for a range of detailed observable character-
istics of the house such as distance to school, lot and home size, and
middle and high school assignments.

Our empirical analysis uses data from the housing market in Mecklen-
burg County, North Carolina, where various indicators of school quality
were released by the state between 1993 and 2001 and reported each fall
in the local paper. Between 1993 and 1996, average test scores were
reported by grade level for the school overall and two racial categories
(African Americans and whites/others). Beginning in August 1997, the
state began explicitly placing schools in performance categories (ranging
from “low performing” to “schools of excellence”), using a combination
of the proportion of students that achieved proficiency on the test and a
value-added measure (based on average improvement in each student’s
score from the prior year). With these data, we are able to explore how
housing values are related to the variation in performance across schools,
the year-to-year variation in performance for a given school, and the
change to categorical performance measures in 1997.

We begin by estimating the relationship between long-run measures of
school test performance (scores averaged over many years) and housing
values using the regression discontinuity design proposed by Black—
comparing sales prices of homes near elementary school boundaries. We
find a significant positive relationship between test performance and
housing values, somewhat larger than that found by Black, and which is
robust across a variety of specifications.4 Our estimates suggest that a
one student-level standard deviation difference in mean school test score
is associated with an 18 to 25 percentage point difference in house value,
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controlling for neighborhood amenities and housing characteristics. A
student-level standard deviation in test scores is quite large relative to the
between-school differences. The implied impact of a school-level stan-
dard deviation is smaller, approximately 4 to 5 percentage points. Never-
theless, if year-to-year changes in school performance had effects of this
magnitude, we would expect large swings in property values over time.

However, as just noted, there are reasons to believe that housing val-
ues may not respond strongly to the annual information that is released in
school report cards. In previous work, we have highlighted the impor-
tance of year-to-year fluctuations in test performance, owing to sampling
variation and other one-time factors affecting school test scores.5 If the
housing market were unaware of the importance of sampling variation
and focused too heavily on annual announcements of test performance,
there would be considerable regression to the mean in housing prices fol-
lowing short-term fluctuations in test scores up or down. Our results sug-
gest that the market heavily discounts short-term fluctuations in school
performance, focusing instead on long-term mean differences in school
performance. We see no evidence of volatility in housing prices to match
the annual volatility in test scores.

We further evaluate the housing market’s response to the categorical
rating of school performance created by school accountability systems, to
see if this new source of information had a more pronounced impact on
housing values. David Figlio found some evidence that public reporting
of school “report cards” (giving schools grades of A–F based on test per-
formance) had an impact on house values in Florida.6 Using data from
before and after the introduction of report cards in 1999, Figlio con-
cluded that the assigned letter grades had large impacts on house values
(approximately 10 percent for each full grade increment) in the months
immediately following their release. In 1997, North Carolina labeled
thirteen of the sixty-one public elementary schools in our sample as “low
performing” based on the proportion of their students failing to achieve
level III proficiency in the end-of-grade exams. In contrast to Figlio, we
see no evidence that housing prices declined in response to the categori-
cal rating from the state, probably because these schools had been low-
performing schools for some time and were known to home buyers even
without the state labels. Moreover, other categories that reflected the
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schools’ mean “value added” (controlling for baseline student test
scores) also had no apparent impact on housing prices. Either home buy-
ers were uninterested in value-added differences (and primarily focused
on mean performance in evaluating schools), or they did not rely on any
designation based on a single year’s worth of value-added measures.
Such caution may be justified. Consistent with the findings in Thomas J.
Kane and Douglas O. Staiger, schools often cycled in and out of these
value-added categories between 1997 and 2001: an average of 37 percent
of the elementary schools rated in the highest value-added category one
year appeared in the lowest value-added category the following year.7

Finally, we provide some evidence that school test scores in Charlotte
are correlated with differences in measured housing characteristics, even
when one focuses on houses near boundaries. This finding raises some
concern over the extent to which school test scores may also be corre-
lated with neighborhood quality differences for which we cannot control.
Indeed, even if neighborhoods were similar on either side of school
boundaries when the boundaries were originally drawn, it would be sur-
prising if the two sides of the boundary did not evolve differently, as
high-quality schools lead to higher housing prices and attract home buy-
ers with different preferences. The concern primarily affects the interpre-
tation of the coefficient on long-term test scores. Our main findings
about the effects of the short-term test score fluctuations and the impact
of school ratings by the state would be unaffected by such unobserved
differences in neighborhood quality, since such effects are identified with
changes over time.

The Charlotte-Mecklenburg Housing and Test Score Data

The following paragraphs briefly describe our data and empirical
strategy, before we discuss the results of our analysis.

Housing Data

We began with data on 304,000 real estate parcels in Mecklenburg
County, North Carolina (population 640,000), including commercial prop-
erties, apartments, and condo units as well as single-family homes. Of
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these, only 192,000 were single-family homes (including some vacant lots
zoned for single-family use). We further limited the sample in two ways.
First, we focused on the 138,000 parcels in the county with stable elemen-
tary school assignments between 1993 and 2001. This restriction elimi-
nates parcels that experienced large changes in their school test scores
because of changes in school assignment and allows us to focus on
whether new test score information for a given school affects property val-
ues. Second, we focused on nonvacant parcels that were sold between
1993 and 2001 (for more than $14,000 and less than $674,000, roughly the
first and ninety-ninth percentile in 2001 dollars). For each of these parcels,
we were able to observe up to five sales.8 After imposing these sample
restrictions, we were left with a sample of 86,865 sales for 67,066 parcels.

In figure 1 we plot trends in the tenth through ninetieth percentile of
the real home sales prices (2001 dollars) for each month in our data.
Median real home values have risen about 3.6 percent per year in Meck-
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Figure 1. Trends in Real Sales Price at Various Percentiles
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8. Since less than 1 percent of the sample had a fifth sale after September 1993, very
few transactions were truncated by the limit of five per property, and we have sales price
data for virtually all single family sales transactions occurring between September 1993
and December 2001.
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lenburg County. This growth has been somewhat faster for low-priced
homes (5.7 percent per year at the tenth percentile) than for high-priced
homes (3.1 percent per year at the ninetieth percentile). Additional
descriptive statistics for this sample on sales price and housing character-
istics are given in appendix table 1.

The Charlotte-Mecklenburg School District (CMS) provided us with
detailed school boundary information beginning in the fall of 1993
through the fall of 2001. Not all districts maintain such sophisticated
geographical data. However, during the period we are studying, the dis-
trict was under court order to maintain African American representation
in each school within a target range. As a result, it carefully weighed the
implications of changes in school boundaries, by precisely locating
school boundaries and combining those boundaries with demographic
information on different neighborhoods.

Many of the school boundaries are irregularly shaped, reflecting the
requirements of the court order to achieve a racial mix of students in the
schools, To the extent that school assignment areas did not simply coin-
cide with existing neighborhood boundaries, but crossed neighborhood
boundaries, such irregularities will help us to separately identify the
effects of school quality from other neighborhood amenities.

Because we were able to place each parcel in relation to the school
boundaries, we calculated the distance of each parcel to the closest sin-
gle-family parcel with a different school assignment. Parcels were cate-
gorized by the closest boundary. For the parcels with stable school
assignments between 1993 and 2001, there were sixty-one different ele-
mentary schools and 143 distinct boundaries with each boundary identi-
fied by a unique school pair. Owing to mandatory busing in Charlotte
during the period we are studying, some school assignment areas were
noncontiguous—that is, a given school may have school assignment
areas in different parts of the city. In other words, a “boundary” between
a pair of schools could be noncontinuous and located in different neigh-
borhoods. Accordingly, we experimented with several other geographic
controls—essentially allowing for different fixed effects on different sec-
tions of a school boundary.

Figure 2 summarizes the geographic dimensions of the data. In the top
left corner, we plot the coordinates of all the parcels in Mecklenburg
County—commercial and residential—by their distance in feet from the
southern and western edges of the county. In the top right corner, we plot
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the locations of single-family homes that sold at some point between
September 1993 and December 2001, which were located in areas with
consistent school assignments from 1993 through 2001. The blank areas
in the graph identify commercial districts as well as parts of the city
where school assignment zones were redrawn at some point between
1993 and 2001. The bottom left figure plots the locations of all parcels
that were located within 2,000 feet of the closest school boundary. Given
the smaller lot sizes, a disproportionate share of the parcels close to
boundaries was drawn from the central part of the county. In the bottom
right, we plot the locations of all of the parcels within 1,000 feet of a
school boundary. These parcels were disproportionately drawn from the
central city for the same reason. However, it is also apparent from figure
2 that the effect of school assignments will be evaluated for properties in
very close proximity to one another and that there are a large number of
boundaries to exploit.

Test Score Data

Each July, between 1993 and 1996, the Charlotte-Mecklenburg school
district identified schools that had achieved certain targets for improved
test scores. In the fall (usually in October), the Charlotte Observer pub-
lished mean test scores for schools in the district. The scores were
reported by grade level for the school overall and by two racial categories
(African Americans and whites/others). The reports included information
on the percentage of students in each racial group and other student char-
acteristics, such as the proportion of students on free or reduced price
lunch and the proportion of students with both parents living at home.
Although the reports did not include any direct measure of value-added
differences among schools, home buyers could do their own “regression
adjustment,” adjusting test performance for the demographic composi-
tion of each school. Beginning in August 1997, the state began explicitly
rating schools, using a combination of performance levels and value-
added measures. Schools that achieved “expected” or “exemplary” scores
on the state’s growth composite—a value-added measure of the mean
growth in individual students’ performance from the end of one grade to
the next—were singled out. In fact, teachers in schools with “expected”
or “exemplary” value-added scores received bonuses from the state.
Among those failing to achieve “expected” value added, schools were
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labeled “low performing” if fewer than half their students reached a spe-
cific level of proficiency in end- of-grade tests. Schools with very high
levels of performance were identified as “schools of distinction” or
“schools of excellence.”

Our sample of parcels with stable assignments was assigned to one of
sixty-one different elementary schools in the Charlotte-Mecklenburg
school system. During our sample time period, all of the schools were
kindergarten through grade five with students in grades three through
five being tested. In 1999, the proportion of students in each of these
schools achieving level III and above on the state’s end-of-grade tests
ranged from 39 percent at the lowest-performing schools to 95 percent in
the highest-performing. The mean math score was .39 student-level stan-
dard deviations below the state mean for the lowest-performing school
and was .70 student-level standard deviations above the state mean for
the highest-performing school. The percentage of tested students in each
school who were African American ranged from 1 percent to 94 percent.
However, because of court-ordered busing, school boundaries were
drawn so that most students attended schools in which between 33 and 54
percent of students tested were African American. (See appendix table 1
at the end of this chapter for more details on how these variables varied
across our sample.)

The school district operates a number of magnet schools, which allow
students to attend schools outside their attendance area. Such options
may lead us to understate somewhat the housing market value of school
quality. Four of the top ten elementary schools ranked by mean test per-
formance in 2000 were magnet schools. (Magnet programs did not have
assignment boundaries and are not included in our analysis.) However,
entrance into the remaining six schools in the top ten was determined
solely by residence. Moreover, the most desirable magnet programs were
oversubscribed and subject to lotteries.

Before the state began providing categorical ratings for schools, test
scores were generally released in the fall following each spring’s test
administration.9 After the introduction of categorical ratings by the state
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9. The Charlotte Observer reported lists of schools that had achieved targeted
improvements in performance on August 26, 1993; July 14, 1994; July 12, 1995; and July
20, 1996. In addition, the Charlotte Observer contained special advertising supplements
reporting school test scores and student characteristics on October 24, 1994; October 26,
1995; and October 30, 1996.
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in the summer of 1997, ratings were usually reported in August.10 In our
analysis, we matched the test data from the spring of a given year—
which would have been released the subsequent summer and fall—to the
housing sales data from the subsequent September through August calen-
dar year. Thus we associate each house sale with the most recently avail-
able test score. For example, the results from the spring 1997 test admin-
istration, released in August of 1997, were matched to the housing sales
data from September 1997 through August 1998.

We have student-level microdata on math and reading performance and
race in grades three through eight for schools in North Carolina for 1993
through 1999. (We do not have the microdata for 2000 and 2001.) Using
the microdata, we constructed mean scaled test scores (standardized by
grade) for 1993 through 1999 for all of the Charlotte-Mecklenburg
schools. Data similar to these were published in the newspaper.

The North Carolina Department of Public Instruction provided us with
data on school ratings and performance composites for each year from
1997 through 2001. The performance composite is the proportion of stu-
dents scoring above a specific threshold in each grade and subject in a
school. The performance composite seems to have been measuring the
same attribute as the mean scaled score we calculated from the micro-
data: the correlation between the annual performance composite and the
mean scaled score for 1997 through 1999 (the only three years in which
we have both series) was .98.

Empirical Strategy

In the literature on school quality and housing values, the primary
challenge has been to distinguish between the impact of school quality
differences and other factors—such as neighborhood amenities and dif-
ferences in the quality of other public services—which may be correlated
with school quality. To address this issue, we focus on differences in
housing values near school boundaries—parcels within 2,000, 1,000, or
500 feet of school boundaries—and control for housing characteristics
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10. The stories reporting schools’ ratings under North Carolina’s ABC’s program
appeared on August 8, 1997; August 7, 1998; August 6, 1999; August 4, 2000; and Octo-
ber 5, 2001. The scores were reported unusually late in 2001 owing to the need for an
equating study, given a change in the state testing program that year.
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and fixed effects for the areas where the boundaries are located. Black
employed an analogous strategy by including properties within .33, .20,
and .15 of a mile (approximately 800-1,800 feet) on either side of a
school boundary.11

To the extent that the school boundaries coincide with natural bound-
aries between areas with different amenities and public services, our esti-
mates would still be conflating the effects of school quality and other
characteristics. As a result, rather than simply include boundaries for
pairs of schools, we sought other ways to identify differences between
neighborhoods. The tax assessor’s office has identified 1,048 different
neighborhoods within Mecklenburg county. The typical neighborhood is
rather small: half of all parcels are within 400 yards of the center of the
neighborhood, and 95 percent of parcels are within 2,000 yards of the
center of their neighborhood. We experiment with including fixed effects
for each of these neighborhoods, thereby identifying the impact of school
quality for properties in the same neighborhood assigned to different
schools. Under this approach, when an entire neighborhood is assigned to
the same school, none of the parcels in that neighborhood contributes to
estimating the impact of school quality on housing values. The use of the
neighborhood dummies also allows us to control for variation in housing
prices along major roadways and other natural barriers, to the extent that
bordering properties are recognized as being in different neighborhoods.

Besides using neighborhood boundaries, we overlaid the map of
Mecklenburg County with grids of arbitrary sizes and included fixed
effects for each square block on the grid. We report results using 2,500
foot square blocks (slightly less than a half-mile square) but found simi-
lar results using blocks from 1,000 to 10,000 feet square. Just as with
neighborhoods, only those square blocks that cross a school boundary
contribute to estimating the impact of school quality. We also explicitly
test for a discontinuity in housing prices at the boundaries themselves.

Mecklenburg County includes the city of Charlotte and six additional
municipalities (Cornelius, Davidson, Huntersville, Matthews, Mint Hill,
and Pineville). Tax rates vary by municipality; the quality of city services
may also vary. In most cases, the neighborhood definitions lie within
municipality boundaries and, therefore, implicitly control for these fac-
tors too. However, some neighborhoods do cross municipality bound-
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aries. As a result, we include fixed effects for municipalities, implicitly
controlling for tax rate differences and other differences between munici-
palities.

Results

We report the empirical results in four sections. In the first section, we
estimate the relationship between long-run measures of school test per-
formance (scores averaged over many years) and housing values using
the regression discontinuity design proposed by Black, which compares
sales prices of homes just situated on either side of elementary school
boundaries.12 We find a significant positive relationship between test per-
formance and housing values, somewhat larger than that found by Black
and which is robust across a variety of specifications. In the second sec-
tion, we explore whether housing values respond to new information in
the form of the current year’s test scores or the new ranking system
adopted in 1997. We find no evidence that year-to-year changes in test
scores or the release of the new school rankings had any impact on hous-
ing values. In the third section of the results, we explore whether school
test performance is related to property values simply because it proxies
for racial mix at the school. The evidence suggests that test performance
does not proxy for racial mix, and the test performance of white students
has the strongest relationship to property values. The final section evalu-
ates the validity of the regression discontinuity design for evaluating the
housing market payoff to long-run differences in test scores, exploring
whether differences in test scores at school boundaries proxy for unmea-
sured characteristics of the house or its neighborhood. The evidence sug-
gests that test performance may proxy for unmeasured characteristics of
the house or its neighborhood.

Long-Run Measures of School Test Performance and Housing Values

Table 1 presents the coefficients on elementary school test scores and
housing characteristics. The dependent variable is the natural log of sales
price. The school test score is the mean elementary school math and
reading score over the period 1993 through 1999, after subtracting the

94 Brookings-Wharton Papers on Urban Affairs: 2003

12. Black (1999).

05 1277-4 kane BWPUA03.qxd  8/9/2003  10:46 AM  Page 94



T
ab

le
 1

. H
ou

si
ng

 M
ar

ke
t 

V
al

ua
ti

on
 a

nd
 M

at
h 

an
d 

R
ea

di
ng

 S
co

re
s,

 1
99

3–
99

1
2

3
4

5
6

7
D

is
ta

nc
e 

D
is

ta
nc

e 
D

is
ta

nc
e 

D
is

ta
nc

e 
D

is
ta

nc
e 

D
is

ta
nc

e 
Sa

m
pl

e
F

ul
l s

am
pl

e
<

2,
00

0 
fe

et
<

2,
00

0 
fe

et
<

2,
00

0 
fe

et
<

2,
00

0 
fe

et
<

1,
00

0 
fe

et
<

50
0 

fe
et

M
at

h 
an

d 
re

ad
in

g 
sc

or
e,

 
0.

39
6

0.
62

7
0.

24
7

0.
17

5
0.

24
5

0.
18

8
0.

19
1

19
93

–9
9

(0
.0

86
)

(0
.1

27
)

(0
.0

44
)

(0
.0

49
)

(0
.0

64
)

(0
.0

47
)

(0
.0

50
)

D
is

ta
nc

e 
to

 s
ch

oo
l (

m
il

es
)

–0
.0

28
–0

.0
65

–0
.0

39
–0

.0
22

–0
.0

11
–0

.0
44

–0
.0

52
(0

.0
12

)
(0

.0
15

)
(0

.0
10

)
(0

.0
04

)
(0

.0
06

)
(0

.0
14

)
(0

.0
16

)
N

um
be

r 
of

 b
ed

ro
om

s
0.

00
7

0.
01

9
0.

02
6

0.
03

3
0.

02
4

0.
02

4
0.

00
3

(0
.0

09
)

(0
.0

11
)

(0
.0

09
)

(0
.0

07
)

(0
.0

08
)

(0
.0

13
)

(0
.0

15
)

N
um

be
r 

of
 b

at
hr

oo
m

s
0.

10
7

0.
08

9
0.

04
2

0.
02

9
0.

02
3

0.
03

9
0.

04
2

(0
.0

12
)

(0
.0

15
)

(0
.0

07
)

(0
.0

05
)

(0
.0

05
)

(0
.0

09
)

(0
.0

13
)

N
um

be
r 

of
 h

al
fb

at
hs

0.
09

3
0.

11
7

0.
06

7
0.

04
2

0.
03

6
0.

06
1

0.
05

9
(0

.0
19

)
(0

.0
25

)
(0

.0
16

)
(0

.0
11

)
(0

.0
11

)
(0

.0
17

)
(0

.0
29

)
A

cr
ea

ge
0.

04
3

0.
01

4
0.

12
2

0.
10

4
0.

10
8

0.
10

2
0.

05
9

(0
.0

18
)

(0
.0

24
)

(0
.0

12
)

(0
.0

12
)

(0
.0

11
)

(0
.0

18
)

(0
.0

25
)

H
ea

te
d 

sq
ua

re
 f

ee
t/

10
0

0.
03

9
0.

04
0.

03
2

0.
02

3
0.

02
7

0.
03

0.
03

1
(0

.0
01

)
(0

.0
02

)
(0

.0
01

)
(0

.0
02

)
(0

.0
02

)
(0

.0
02

)
(0

.0
02

)
G

ar
ag

e?
0.

09
6

0.
08

3
0.

06
4

0.
04

9
0.

05
5

0.
06

7
0.

03
6

(0
.0

10
)

(0
.0

14
)

(0
.0

07
)

(0
.0

07
)

(0
.0

06
)

(0
.0

08
)

(0
.0

12
)

B
as

em
en

t?
0.

04
6

0.
08

0.
01

0.
02

3
0.

01
1

0.
01

3
–0

.0
02

(0
.0

34
)

(0
.0

37
)

(0
.0

27
)

(0
.0

16
)

(0
.0

20
)

(0
.0

22
)

(0
.0

36
)

A
ir

 c
on

di
ti

on
in

g?
0.

23
8

0.
17

8
0.

12
3

0.
08

8
0.

08
1

0.
11

0.
09

4
(0

.0
31

)
(0

.0
28

)
(0

.0
20

)
(0

.0
10

)
(0

.0
11

)
(0

.0
21

)
(0

.0
19

)
A

ge
/1

0
–0

.0
06

–0
.0

13
–0

.0
86

–0
.0

72
–0

.0
92

–0
.0

9
–0

.1
1

(0
.0

17
)

(0
.0

24
)

(0
.0

13
)

(0
.0

12
)

(0
.0

11
)

(0
.0

14
)

(0
.0

15
)

A
ge

2/
10

0
0.

00
4

0.
00

5
0.

00
6

0.
00

4
0.

00
7

0.
00

6
0.

00
8

(0
.0

03
)

(0
.0

04
)

(0
.0

02
)

(0
.0

02
)

(0
.0

02
)

(0
.0

03
)

(0
.0

03
)

N
um

be
r 

of
 fi

xe
d 

ef
fe

ct
s

B
ou

nd
ar

y
0

0
10

7
0

0
94

81
N

ei
gh

bo
rh

oo
d

0
0

0
31

6
0

0
0

2,
50

0 
fe

et
 s

qu
ar

e
0

0
0

0
55

3
0

0

O
bs

er
va

ti
on

s
83

,0
56

28
,1

68
28

,1
68

28
,1

01
28

,1
68

10
,9

75
3,

10
4

R
2

0.
74

0.
71

0.
81

0.
85

0.
85

0.
81

0.
81

N
ot

e:
 T

he
 d

ep
en

de
nt

 v
ar

ia
bl

e 
is

 l
n(

sa
le

 p
ri

ce
).

 E
ac

h 
re

gr
es

si
on

 a
ls

o 
in

cl
ud

ed
 a

ca
de

m
ic

-y
ea

r 
du

m
m

ie
s,

 m
on

th
 d

um
m

ie
s,

 a
nd

 d
um

m
ie

s 
fo

r 
m

un
ic

ip
al

it
y.

 H
ub

er
-W

hi
te

 s
ta

nd
ar

d 
er

ro
rs

 w
er

e 
ca

lc
ul

at
ed

al
lo

w
in

g 
fo

r 
cl

us
te

ri
ng

 a
t t

he
 s

ch
oo

l l
ev

el
. S

am
pl

e 
in

cl
ud

es
 a

ll
 s

in
gl

e-
fa

m
il

y 
ho

m
e 

sa
le

s 
be

tw
ee

n 
S

ep
te

m
be

r 
1,

 1
99

3,
 a

nd
 D

ec
em

be
r 

31
, 2

00
1.

05 1277-4 kane BWPUA03.qxd  8/9/2003  10:46 AM  Page 95



mean and dividing by the student-level standard deviation by grade. (The
resulting score is in student-level standard deviation units.) Each specifi-
cation includes indicators for municipality. Although we do not include a
separate measure for property tax rate, the dummy variables for each
municipality implicitly control for tax rates as well as any other differ-
ences between the municipalities in Mecklenburg County. Finally, to
account for seasonality and general trends in the housing market in Char-
lotte, we include as regressors academic year and month dummies,
although these are not reported separately.

Column 1 reports the results for the full sample without including
fixed effects for neighborhoods. A one student-level standard deviation
difference in school test scores is associated with a 39.6 percent increase
in housing values. Column 2 reports the results for the sample of parcels
within 2,000 feet of the boundary. A one student-level standard deviation
difference in test scores is associated with a 62.7 percent difference in
housing prices. Both of these specifications fail to account for neighbor-
hood differences in housing values that are not captured by housing char-
acteristics and are likely to be overstated as a result.

Column 3 includes fixed effects for each of the 143 boundaries be-
tween school assignment areas.13 The coefficient on school test scores is
cut in half after controlling for the variation between neighborhoods with
the boundary fixed effects. The value of many other housing characteris-
tics also changed after including the boundary fixed effects. For example,
the coefficient on lot acreage increased eightfold, while the coefficient on
the age of the building increased sixfold (while the coefficient on the qua-
dratic term in age remained roughly constant). Presumably, these findings
reflect the fact that the neighborhood dummies also implicitly control for
distance from local business and entertainment districts, which is likely to
be negatively related to housing prices and age of building but positively
correlated with lot size. Although our purpose is to focus on the value of
test score differences, the finding suggests that hedonic estimates of hous-
ing characteristics other than test scores may be subject to similar biases
because of unmeasured neighborhood characteristics.

The impacts of school test scores in columns 1 and 2 are somewhat
larger than similar estimates in Black, although the relative impact of

96 Brookings-Wharton Papers on Urban Affairs: 2003

13. There were 143 boundaries in the full data set but only 107 in the sample of parcels
within 2,000 feet of a boundary with stable school assignments.
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including boundary fixed effects is the same. Black found that a school-
level standard deviation in elementary school test scores was associated
with a 4.9 and 2.2 percentage point difference in housing price respec-
tively, before and after limiting the sample to houses near school bound-
aries.14 In Charlotte, a school-level standard deviation is equal to .21 stu-
dent-level standard deviations. Multiplying the coefficients in table 1 by
.21 implies a percentage point difference of 13 and 5 percentage points
per one school-level standard deviation respectively.

One reason for the larger estimated impact of school test score coeffi-
cient than in Black may be that we also included the straight-line dis-
tance to the elementary school in miles. (We have also tried including a
quadratic in distance, but the quadratic term was generally indistinguish-
able from zero.) With boundary effects, an additional mile in distance
from the elementary school was associated with a 1 to 5 percentage
point decline in housing value. This is quite large—implying, for
instance, that a few miles of distance has the same implication for home
value as a school-level standard deviation difference in test scores.
William T. Bogart and Brian A. Cromwell and Charles Clotfelter sug-
gest that the value of a neighborhood school may be substantial.15

Including the distance controls led to increases in the estimated impact
of test scores (from roughly .17 to .25 in a specification otherwise simi-
lar to that in column 3), since distance and mean test scores are posi-
tively correlated.

In column 4, we included dummy variables for each of the 1,048
neighborhood definitions used by the county tax assessor’s office (the
parcels within 2,000 feet of the boundaries only fell within 316 such
neighborhoods). The coefficient on test scores declines somewhat to 17.5
percent. The neighborhood definitions are used to distinguish among dif-
ferent areas for appraisal purposes and, as a result, presumably reflect
differences in area amenities. We would expect such a decline if the
neighborhood definitions were better at identifying when school bound-
aries coincided with informal neighborhood boundaries.

In column 5, we added fixed effects for 2,500 foot square blocks. This
is cutting the data even more finely, allowing for different fixed effects
along each segment of a school boundary. However, the result is largely

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 97

14. Black (1999).
15. Bogart and Cromwell (2000); Clotfelter (1975).
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unchanged, with a coefficient of 24.5 percent per student-level standard
deviation difference in test scores.

In columns 6 and 7, we focus even more stringently on schools near
the boundaries—limiting the sample to parcels within 1,000 feet and
within 500 feet of the closest parcel on the other side of the boundary. In
many cases, this is limited to the first several of rows of parcels on each
side of the boundary. The coefficients on mean test score in columns 6
and 7 are .188 and .191 respectively.

Table 2 reports results from the same specifications, using the mean per-
formance composite for each school between 1997 and 2001. The school-
level standard deviation in performance composites and mean scaled
scores was 10.2 and .21 respectively. Multiplying the coefficients on
school quality measures in tables 1 and 2 by their respective school-level
standard deviation reveals very similar implied impacts on housing values.
Moreover, the pattern of results in table 2 is similar to the results in table 1.

Satellite Zones

One of the more striking findings in table 1 is the magnitude of the
effect of distance from one’s elementary school on housing values. For
example, the coefficients in column 3 imply that the impact on housing
prices of a six-mile difference in distance is equivalent to the effect of
moving from the school with the highest test scores in the county to a
school with the lowest test scores. As already noted, the busing plan in
Charlotte created “satellite zones” for fifteen of the elementary schools in
our sample to achieve greater racial balance for schools in predominately
white neighborhoods. The satellite zones were typically in low-income
neighborhoods with high proportions of African American students
(although for one of the schools in our sample, the satellite zone was cre-
ated to boost white enrollments at a school in an African American
neighborhood). The students from the satellite zones were required to
travel longer distances to schools—the median distance to the school for
parcels in satellite zones was 3.9 miles, compared with 1.0 mile for
parcels in nonsatellite areas. To test whether the effect of distance in
tables 1 and 2 was due to the correlation between distance and parcels in
satellite zones (which tended to be low-income neighborhoods with
lower housing values), we re-estimated each of the specifications above,
excluding parcels located in the satellite zones. The results are reported

98 Brookings-Wharton Papers on Urban Affairs: 2003
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in the top panel of table 3. Although the point estimates are somewhat
smaller than in table 1, distance from the assigned elementary school
continued to have a large impact on housing values, even after excluding
the parcels in satellite zones.

Interactions with Household Income

We were interested in any differences in the valuation of school per-
formance and distance by high- and low-income home buyers. Unfortu-
nately, we did not have the household incomes of those families living in
individual parcels. Instead, we used the median household income in the
2000 census for the census tracts in which the parcels were located. The
bottom two panels of table 3 report the results of analyzing differences
separately for those parcels with income above and below the county-
wide median. Although the point estimates of the value of school quality
are larger in columns 1 and 2 for low-income tracts, the estimates are
similar in columns 3 through 7 in which a more complete set of geo-
graphic controls is included. Interestingly, the coefficient on distance
from the assigned elementary school is indistinguishable from zero for
high-income tracts but remains sizable for the parcels in lower-income
tracts. This may reflect the fact that it takes longer to travel a given dis-
tance in more densely populated neighborhoods where the lower-income
households live, than in suburbs, where the higher-income households
live. (We are using straight-line distances, which may differ from travel
time distances.)

Controlling for Middle School and High School Assignments

Besides the elementary school assignments, we were able to attain
information on middle school and high school assignments as well as for
each parcel in the county. Although we did not have ready access to mid-
dle school and high school test scores to separately estimate the payoff to
middle school and high school test scores, we were able to include fixed
effects for middle schools and high schools in the sample to test the
extent to which the observed value of elementary school performance
may be reflecting middle school and high school assignments. We re-
estimated the specification in column 3 of table 1 with middle school and
high school fixed effects respectively. Since most of the students from a
given middle school were assigned to the same high school, we did not
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include both the middle school and high school effects in the same speci-
fication.

Although they remain statistically different from zero, the point esti-
mates of the value of test performance is slightly smaller with the inclu-
sion of middle school and high school effects– .164 and .192, respec-
tively, rather than .247. As a result, only a portion of the value of student
performance attributed to elementary schools appears to be due to middle
school and high school assignments.

Do Housing Values Respond to New Test Score Information?

If short-term fluctuations in test scores are reliable indicators of
changes in school quality, then real estate prices should be influenced by
the most recently available scores. However, short-term fluctuations in
test scores may be unreliable for at least two reasons. The first is sam-
pling variation. The median elementary school in the United States has
only sixty-nine students per grade level.16 Even if schools are drawing
from the same neighborhoods, a few particularly bright or rowdy chil-
dren can have a large impact on test scores. The second source of volatil-
ity is one-time factors—such as a dog barking in the parking lot on the
day of the test, interactions between a particular school’s curriculum and
the test form being used, or other factors—whose variance does not
shrink with sample size. If sampling variation and other one-time factors
account for most of the short-term fluctuations in test scores, then real
estate markets should ignore year-to-year changes in test scores and
focus on estimates of persistent performance differences such as long-run
averages of test scores.

Based on test performance in North Carolina for a single grade (fourth
grade), Kane and Staiger estimate that 14 percent of the variance in test
score levels for the median-sized school is attributable to the combina-
tion of sampling variation and other one-time factors.17 The proportion of
variance owing to one-time factors is much higher when the focus is on
changes in performance from one year to the next (73 percent) or when
one is measuring “value-added” differences between schools (49 per-

102 Brookings-Wharton Papers on Urban Affairs: 2003

16. In the 1999 Common Core of Data, among schools with a fourth grade classroom,
the median school contained sixty-nine students in the fourth grade and the mean number
of students was seventy-four.

17. Kane and Staiger (2002a, forthcoming).
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cent).18 The latter fact is reflected in substantial year-to-year fluctuation
in the proportion of schools achieving “expected” or “exemplary” value
added under the rating system started in 1997. North Carolina has been
testing in grades three through eight since 1993. As a result, the averag-
ing across grade levels may reduce the variance because of one-time fac-
tors somewhat from the estimates just mentioned.19 Nevertheless, these
estimates suggest that short-term fluctuations in test scores are likely to
be unreliable and, therefore, should have little impact on housing values
if housing markets are cognizant of their volatility.

In table 4, we investigate the impact of short-term fluctuation in test
scores on housing values. In columns 1 and 5, we replicate the earlier
specifications for mean scaled scores (1993–99) and for mean perfor-
mance composite (1997–2001). In columns 2 and 6, besides the long-
term mean performance, we include the difference between the single-
year test score released that year and the long-term score. (Recall that we
have matched test scores released in July or August to housing sale prices
for the subsequent September through August period.) In both specifica-
tions, when both the long-term score and the annual deviation from the
long-term score are included, it is only the coefficient on the long-term
score that is statistically distinguishable from zero. In columns 3 and 7,
we include fixed effects for 2,500-square-foot areas, with little impact on
either set of estimates. In columns 4 and 8, we include fixed effects for
each of the schools. Although the coefficient on the long-term mean test
score is no longer identified since it does not vary for a given school, the
coefficient on the annual deviation from the long-term mean remains
small and statistically indistinguishable from zero.

In other words, the housing market seems to downplay short-term
fluctuations in test scores and focus on long-term means. This is pre-
cisely what we would expect if home buyers have prior beliefs about
school quality—based on a history of test scores or other information—
and if they are aware of the short-term volatility in the schools they are
following. The more noise they expect to find in short-term fluctuations,

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 103

18. The value-added measure used was the average gain in student performance in
combined reading and math scores between the end of third and fourth grades.

19. It is a nontrivial exercise to estimate how much the averaging across grades would
affect year-to-year volatility, since it requires estimating the possible persistence in shocks
at the cohort level, for instance, as the third grade students this year become fourth grade
students next year.

05 1277-4 kane BWPUA03.qxd  8/9/2003  10:46 AM  Page 103



104 Brookings-Wharton Papers on Urban Affairs: 2003

Table 4. Housing Market Valuation of Alternative Test Score Measures, Various
Time Periods

1 2 3 4 5 6

Average math and reading, Performance composite/10, 
Test measure: 1993–99 1997–2001

Sample: (see note) 1993–96 1997–99 2000–01 1993–96 1997–99 2000–01

Average test score 0.232 0.269 0.291 0.054 0.053 0.068
(0.041) (0.053) (0.051) (0.015) (0.017) (0.017)

Distance to school –0.041 –0.039 –0.034 –0.041 –0.038 –0.037
(miles) (0.011) (0.009) (0.009) (0.012) (0.010) (0.009)

Number of bedrooms 0.023 0.029 0.037 0.022 0.028 0.035
(0.010) (0.011) (0.011) (0.010) (0.011) (0.011)

Number of bathrooms 0.042 0.045 0.054 0.043 0.046 0.054
(0.009) (0.008) (0.015) (0.009) (0.009) (0.016)

Number of halfbaths 0.069 0.068 0.067 0.07 0.067 0.063
(0.020) (0.019) (0.021) (0.020) (0.019) (0.021)

Acreage 0.087 0.138 0.155 0.088 0.138 0.154
(0.011) (0.020) (0.025) (0.012) (0.020) (0.026)

Heated square feet/100 0.032 0.03 0.031 0.032 0.031 0.032
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002)

Garage? 0.068 0.065 0.051 0.069 0.065 0.048
(0.007) (0.010) (0.013) (0.007) (0.010) (0.013)

Basement? 0.014 0.013 –0.007 0.014 0.015 –0.006
(0.029) (0.032) (0.022) (0.029) (0.031) (0.023)

Air conditioning? 0.121 0.135 0.126 0.122 0.138 0.126
(0.016) (0.029) (0.025) (0.016) (0.029) (0.025)

Age/10 –0.088 –0.075 –0.062 –0.089 –0.076 –0.062
(0.016) (0.013) (0.016) (0.016) (0.014) (0.016)

Age2/100 0.004 0.005 0.004 0.004 0.006 0.004
(0.003) (0.002) (0.003) (0.003) (0.002) (0.003)

Number of fixed effects
Boundary 105 105 104 105 105 104

Observations 12,768 10,870 4,530 12,768 10,870 4,530
R2 0.83 0.8 0.82 0.83 0.8 0.82

Note: The dependent variable is ln(sale price). Each regression also included academic-year dummies, month dummies, and
dummies for municipality. Huber-White standard errors were calculated allowing for clustering at the school level. Sample
includes only parcels within 2,000 feet of an enrollment boundary. Years refer to academic year beginning on September 1 of
the given year.
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the more slowly they will update these beliefs based on current test
scores. Kane and Staiger formalize such intuition with a method for “fil-
tering” test scores over time, by constructing a weighted average of
recent performance in which the weights are functions of school sample
size, the estimated variance in long-term school quality, and the variance
in one-time shocks to performance.20 The fact that home buyers down-
weight recent test scores suggests that they may be implicitly applying
some similar intuition to annual test score releases.

Impact of Test Performance in Different Time Periods

In the preceding analysis, we used the long-term mean test score as
our measure of school performance and pooled observations over several
years. In other words, even for transactions occurring in 1993, we used
the long-term mean test score for the 1993–99 period in table 1 and for
the 1997–2001 period in table 2. We calculated the long-term means in
order to minimize the error in identifying school quality resulting from
annual fluctuations in school mean scores.21 Implicitly, we are assuming
that performance differences between schools are largely fixed and that
home buyers form impressions of schools over long periods. Although
the test was different before 1993, scores were being published for each
school in Charlotte several years before the beginning of our sample. If
that is the case, then each year’s test score contributes equally to the esti-
mation of long-term performance differences. In our analysis, future test
scores are essentially “standing in” for the past test scores (and other less
quantitative information that forms the basis of a school’s reputation in
the community) that we did not have in allowing us to calculate the long-
term mean. By including only the long-term mean, we are imposing the
constraint that the coefficient on each year’s mean score was the same.
To test this hypothesis, we ran separate regressions for each year from
1993 through 2001, including as regressors the mean scores of all seven
years separately (1993 through 1999), and tested whether the evidence
would lead us to reject that constraint. For eight out of nine years, we
could not reject the hypothesis that the coefficients on all the years’
scores were the same. In other words, we could not reject the hypothesis

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 105

20. Kane and Staiger (2002a).
21. See Kane and Staiger (2002c) for more on volatility in school-level test score mea-

sures.
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22. The growth composite is the school-level mean of the following function at the
individual student level: ag + b1gMt – b2gMt–1 + b3gRt – b4gRt–1, where Mt, Mt–1, Rt, and Rt–1

represent the math and reading scores this year and last year and the parameters b1g, b2g,
b3g, and b4g vary by grade level, g, and are greater than zero and less than 1.

that even future years’ test performance provides the same information as
past years’ performance. Each contributes similarly to forming the long-
term impressions that home buyers are using.

In table 5, we use the mean performance measures to study the rela-
tionship between test scores and housing values during different peri-
ods—1993–96, 1997–99, and 2000–01. All columns of results use the
same specification in column 3 of tables 1 and 2 above. The school per-
formance measures are not varying across periods—for each school, we
are using the 1993–99 mean scaled score and 1997–2001 mean perfor-
mance composite respectively. The coefficient on long-term mean test
performance in each period is similar. In fact, it seems to increase
slightly over time for both measures of mean school performance—pos-
sibly reflecting the rise in the labor market value of education and pre-
market skills.

Introduction of Categorical Ratings in 1997

In 1997, the state of North Carolina began rating schools statewide
based on a combination of measures reflecting their students’ perfor-
mance as well as the school’s mean value added. To measure perfor-
mance level, they used the same “performance composite” measure we
are using, which is a weighted average of the proportions of students
achieving proficiency of “level III” or above in the reading and mathe-
matics end-of-grade tests. (The performance composites also include
writing in grades four and seven.) The state’s value-added measure or
“growth composite” is a function of the change in performance for the
students currently enrolled in school over the same students’ perfor-
mance in the previous year.22 Table 6 summarizes the possible ratings.

Schools achieving their expected growth targets could not be labeled
low performing, even if fewer than 50 percent of their students are per-
forming at level III and above. Moreover, schools with performance
composite greater than 90 were recognized as “schools of excellence” if
they met the expected value-added standard and “schools of distinction”
if they did not. A school could also earn the label “school of distinction”
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if it achieved a performance composite between 80 and 90 and also
achieved at least expected value added. Schools were designated low per-
forming if their performance composite was statistically significantly
below 50 and if they failed to meet the growth target. Teachers in schools
achieving “exemplary” growth received $1,500 bonuses (raised from
$1,000 in 1998), and those in schools achieving “expected” growth
received $750 bonuses (beginning in 1998).

Table 7 summarizes the proportion of elementary schools serving our
sample in Charlotte moving from one category to another from year to
year. There is considerable year-to-year change in the schools’ perfor-
mance categories. There were thirteen schools identified as low perform-
ing in Charlotte in 1997. Two of these remained low performing in 1998.
Six of the initially low-performing schools achieved “exemplary” growth
in 1998. The “exemplary” and “expected” categories tend to be the most
volatile, given that they are based solely on the value-added measures.
For instance, 58 percent of the schools that achieved “exemplary” growth
in 1998 did not even achieve their expected growth targets in 1999.

Table 8 reports the coefficients on each of the categories after control-
ling for the performance composite level. The labels reflect a mixture of
performance levels and value-added measures. All schools were identi-
fied as having achieved “expected” or “exemplary” growth based on their
value-added measure. Those same schools were also identified if they
achieved other distinctions, such as “schools of excellence” or “schools
of distinction.” In other words, the coefficients on the indicators for dis-
tinction and excellence measure the marginal impact of having high per-
formance over and above reaching the expected or exemplary growth tar-

Table 6. School Rating Definitions, North Carolina

Performance composite:

Statistically <50 but not 
Growth significant, statistically 
composite <50 significant ≥50, < 80 ≥80, <90 ≥90

Below Low- No No School of School of 
expected performing recognition recognition distinction distinction

≥ Expected, Expected Expected Expected School of School of 
< exemplary growth growth growth distinction excellence

≥ Exemplary Exemplary Exemplary Exemplary School of School of 
growth growth growth distinction excellence
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gets. Each specification is estimated only for those parcels within 2,000
feet of a school boundary and was limited to 1997–2001, the years in
which the award program operated. Column 1 includes the annual perfor-
mance composite as well as boundary fixed effects. Column 2 adds indi-
cators for each of the rating categories—which are allowed to vary by
year for each school. The left-out category includes schools that were not
recognized in that year, because they failed to achieve expected growth
but did not have fewer than 50 percent of their students scoring at level
III or above.

Conditional on the performance composite measure, none of the coef-
ficients on the categorical ratings in column 2 were statistically signifi-
cantly different from zero individually. Table 8 also reports the test of the
null hypothesis that the coefficients on all of the categorical dummies are
equal to zero. Given the p value in column 2 of .84, there is little evi-
dence to reject the hypothesis that none of the categories matter. In col-
umn 3, we included fixed effects for all of the schools, essentially identi-
fying the effect of categories for those who switch categories from year
to year. The p value on the test of joint significance is closer to the stan-
dard level for rejection (.11) but largely because of a negative estimated
coefficient for schools of “excellence” (perhaps reflecting some nonlin-
earity in the relationship with the performance composite at the top end).

Perhaps the failure to find an effect of the ratings is because the rat-
ings are volatile from year to year. As a result, in column 4 we include
each school’s average ranking between 1997 and 2001 (for example, if a
school was low performing for one out of five years, the value of the
low-performing measure would be equal to .2) as well as their average
score on the performance composite for those years. Again, we could not
reject the hypothesis that the coefficients on all of the categories were
jointly equal to zero, and the estimated coefficients for schools of “dis-
tinction” and “excellence” are unexpectedly negative.

The failure to find a relationship in any of these specifications
between “exemplary” or “expected” growth and housing prices is partic-
ularly interesting for two reasons. First, the state focused the lion’s share
of the financial rewards on the schools identified as meeting “exemplary”
or “expected” growth targets. Apparently, housing markets did not share
state policymakers’ enthusiasm for these measures. Second, while hous-
ing markets had available measures of students’ performance before
1997, the “expected” and “exemplary” measures were the first explicit

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 111
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measures of value-added differences that were made available. Thus one
might have expected a larger response to this new information.

Although most of the coefficient estimates for the school rankings are
insignificant or have unexpected signs, the coefficient for the proportion
of years between 1997 and 2001 that a school was labeled “low perform-
ing” in column 4 is negative and marginally significant. However, the
lower property values associated with these schools seems to have been
pre-existing, rather than the result of being labeled “low performing.” In
our sample, eleven schools were low performing in 1997 only, while two
other schools were low performing in both 1997 and 1998 (one of these
continued to be low performing through 2000). In columns 5 and 6 of
table 8, we include dummy variables for the schools that were low per-
forming in 1997 only and for the schools that were low performing in
1997 and 1998. Column 5 includes only sales that occurred after release
of the 1997 ratings but before the 1998 ratings were known (September
1997 through August 1998). In column 6 we include only sales after the
1998 ratings were released (September 1998 onward). The estimated
coefficients are nearly identical in the two samples and imply that home
prices for the two schools that continued to be low performing in 1998
were about 12 percent lower than schools never identified as low per-
forming—but this difference existed even before the 1998 ratings had
been released.

A simple plot of sales prices over time also suggests that the lower
property values associated with low-performing schools were pre-
existing, and there was no apparent impact of being so labeled. Figure 3
reports real median housing prices by three-month interval, beginning in
September 1993 and running through December 2001 (using September-
November, December-February, and so aligns with the release of test
score data in August). We plot trends for houses assigned to three differ-
ent groups of schools: those never identified as low performing (the top
line), those identified as low performing only in 1997 (the second line),
and those identified as low performing in both 1997 and 1998 (the bot-
tom line). Homes assigned to schools identified as low performing (par-
ticularly the two schools that continued to be low performing after 1997)
have sold for lower prices throughout our sample period, with no obvi-
ous change in sales price occurring at the time of being identified as low
performing. The first vertical line identifies the housing sales in Septem-
ber 1997, when the schools would have been originally identified as low

112 Brookings-Wharton Papers on Urban Affairs: 2003
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performing. There is no apparent change in the bottom two lines relative
to the top line, which we would have expected if the “low-performing”
ranking had an impact on housing values. The second vertical line iden-
tifies September 1998, when the eleven school assignment areas repre-
sented by the middle line were taken off low-performing status. The
remaining vertical lines identify September 1999 and 2001, when the
remaining two schools represented by the bottom line were taken off
low-performing status. Again, there is no evidence of any systematic
change in existing trends.23

Do Test Scores Proxy for Racial Differences between Schools?

There is a general concern that differences between schools in test
score measures are more the result of differences in the socioeconomic

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 113

Figure 3. Trends in Median Real Sales Price according to School Performance,
1994–2002

40
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(August 1997 only)
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23. Note that the percentage increase in prices was higher in the bottom two groups of
neighborhoods over much of the period. Recall that prices for the lower percentiles of the
housing price distribution rose more quickly than the median prices over this time period.
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status of their students rather than the value added of the school. A
related question is whether homeowners are paying a premium for
schools with high value added or simply buying into a school with stu-
dents of high socioeconomic status (and, as a result, high test scores).

In our data, most of the difference between schools in average test
scores is attributable to racial composition. Figure 4 reports the average
test score and the percent of students who are African American.24 In
Charlotte, the correlation between a school’s average test score and the
proportion of the students in the school who are African American is –.8.
In other words, more than 60 percent of the variance in test scores is
associated with racial composition alone. Some part of this association
may be because schools with a high proportion of African American stu-

114 Brookings-Wharton Papers on Urban Affairs: 2003

Figure 4. Plot of Average Test Score and Percent Black in Schoola

a. Size of circle proportional to school size.
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Average math + reading
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24. The relationship in figure 4 reflects more than the fact that there is a difference in
average scores between African American students and whites. The mean test scores for
both whites and African Americans are lower in schools with a high percentage of African
American students.
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dents are low value-added schools, but a larger part simply reflects the
achievement gap: African American students in Charlotte score about
two-thirds of a standard deviation below white students. In this section,
we explore whether the housing market makes any attempt to account for
the percentage of students in a school who are African American in
drawing inferences about school quality.

In column 1 of table 9, besides average test score and distance mea-
sures, we include as a regressor the proportion of African American test
takers in each school between 1993 and 1999. Holding a school’s aver-
age test score constant, a school with a higher proportion of African
American students seems to be providing more value added to its stu-
dents—they are doing just as well with a student population of lower
socioeconomic status. Therefore, if homeowners are paying for value
added, we would expect a positive coefficient on the proportion of stu-
dents in a school who are African American. In fact, the point estimate of
the coefficient on the percentage of students who are African American

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 115

Table 9. Housing Market Valuation of Alternative Test Score Measures: Racial Mix
of School

1 2 3 4 5 6 7

Math and 0.222 0.281 –0.115 0.356
reading score, (0.052) (0.106) (0.119) (0.049)
1993–99

Average % of –0.064
students black (0.082)

Fixed-weight 0.282 –0.044
score, 1993–99 (0.052) (0.126)

White students’ 0.261 0.353
score, 1993–99 (0.037) (0.107)

Black students’ –0.058 –0.288
score, 1993–99 (0.078) (0.065)

Distance to –0.039 –0.036 –0.038 –0.032 –0.039 –0.037 –0.041
school (miles) (0.010) (0.010) (0.010) (0.010) (0.010) (0.011) (0.010)

Number of fixed 
effects

Boundary 107 107 107 107 107 107 107

Observations 28,168 28,168 28,168 28,168 28,168 28,168 28,168
R2 0.81 0.81 0.82 0.81 0.81 0.82 0.82

Note: The dependent variable is ln(sale price). Each regression also included academic-year dummies, month dummies, a
monthly trend, and dummies for municipality. Huber-White standard errors were calculated allowing for clustering at the school
level. Sample includes only parcels within 2,000 feet of a school boundary sold in 1993–2001. Years refer to academic year
beginning on September 1 of the given year.
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is negative and indistinguishable from zero, suggesting that homeowners
are paying for peers rather than value added at a school.

But there are other reasons that the percentage of students who are
African American may not have a positive effect on housing values,
holding test scores constant. In particular, homeowners may have direct
preferences for racial composition in the school. For instance, suppose
that home buyers were adjusting scores to reflect value added but also
attached negative value to the proportion of students who were African
American. The two effects could simply be offsetting each other.

An alternative approach to discerning whether home buyers account
for racial composition when interpreting school mean test scores is to
construct a test score measure that does not suffer from any composition
bias, that is, a fixed-weight average of performance for various racial
groups—so that none of the variation in the measure comes from differ-
ent racial composition across schools. There are three common-sense
options for choosing the weights:

—Use the average test scores among white students (all the weight on
whites);

—Use the average test scores among African American students (no
weight on whites);

—Use fixed weights, weighting the test scores of whites and African
Americans by the overall proportion of each racial group in the Charlotte
schools (roughly 60 percent to 40 percent).

In the remaining columns of table 9, we report results of using each of
these measures in place of (columns 2,3, and 4) or in combination with
(columns 5, 6, and 7) the actual average test score in the school. We cal-
culated mean test scores by school by race for the years 1993–99, using
the microdata on individual students’ performance (similar racial break-
downs of test scores were available to parents over this time period in
Charlotte).

There are several results in these columns suggesting that the people in
the market for housing do indeed adjust for racial composition when they
are judging the quality of schools. When used in place of overall test
scores in columns 2 and 3, the association of the fixed-weight and the
white test scores with housing values is roughly of the same magnitude
and significance as when the actual test score is included—so the rela-
tionship between school quality and test scores is not simply being driven
by racial composition in the school. When the overall test score is

116 Brookings-Wharton Papers on Urban Affairs: 2003
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included along with the fixed-weight test score in column 5, the fixed-
weight test score is no longer significant. However, in column 6 the white
test score continues to have a large positive and significant effect, while
the overall test score is insignificant. Thus these columns suggest that real
estate values are not being driven by differences in the racial composition
of schools, and that homeowners’ perceptions of school quality are most
strongly associated with test scores among white students.

However, there are some puzzling results in table 9. It is somewhat
perplexing that the coefficient on the mean test score for African Ameri-
can students in column 4 is not statistically distinguishable from zero.
One might question why test score results for African American stu-
dents—roughly 40 percent of the students in Charlotte—are being
ignored in evaluating school quality. Moreover, the results in column 7
suggest that holding constant a school’s overall score, the mean test score
for African American students is actually negative and statistically sig-
nificant. If high test scores among white students are an indicator of a
good school, why should housing markets ignore, or even draw the oppo-
site inference from, high test scores among African American students?

One possible clue in this puzzle is that average test scores by race are
not correlated within schools. This is because some of the highest-
scoring white students were attending several schools with some of the
lowest-scoring African American students. Based on the differences in
travel distance within the school, the minority students in these schools
seem to have been bused into largely white neighborhoods from neigh-
borhoods with high concentrations of African American students. One
possible hypothesis that would reconcile the anomalies is that there are
some low-scoring African American students being bused to attend a
handful of the most desirable schools in the district. If that were the case,
then even after conditioning on overall test scores, the presence of
African American students from very poor neighborhoods could be posi-
tively correlated with unobserved school quality. This is a finding we
intend to explore in future work that directly evaluates the patterns and
implications of busing in Charlotte.

Validity of the Regression Discontinuity Identification Strategy

As we saw with the change in coefficient on test scores after including
boundary and neighborhood fixed effects, there are a number of unob-

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 117
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served factors determining housing values that are correlated with test
scores between different school boundary areas. The identification strat-
egy used throughout the paper assumes that such unobserved factors
change “smoothly” across space and are not systematically correlated
with school test scores across the boundaries themselves. Although we
cannot test whether the unobserved factors systematically differ across
school boundaries without an instrument, we can test whether those fac-
tors we do observe—acreage, number of bedrooms, number of bath-
rooms, number of half-bathrooms, heated square footage, the presence of
air conditioning and a garage—differ for those properties in areas
assigned to higher-performing schools.

In table 10, we report the coefficient on school mean test scores and
distance to the school using the same sample definitions and fixed effects
as in tables 1 and 2, with and without including the housing characteris-
tics as controls. If the housing characteristics were not systematically dif-
ferent on either side of the school boundaries, we would expect to esti-
mate a similar relationship between test scores, distances to school and
housing values without the controls, though with slightly higher standard
errors. In most specifications, the estimated coefficients on test scores
and on distance roughly double when one excludes the housing charac-
teristics—suggesting that the observed characteristics are indeed corre-
lated with test scores at the boundaries, and homes are of higher quality
on the side of the boundary with the better school.

In table 11, we directly examine which of the housing characteristics
seem to differ across boundaries. Each regression used a housing char-
acteristic as the dependent variable and estimated the coefficient on test
scores and distance for parcels within 2,000 feet of school boundaries,
controlling for boundary fixed effects, a trend, year and month dum-
mies, and municipality dummies. With the notable exception of lot
acreage (which is difficult to alter), many of the characteristics are
related to test scores even when the sample is limited to schools near the
borders.

These findings are not inconsistent with Black, who also found differ-
ences in observed housing characteristics between homes on the high-
versus low-scoring side of school boundaries.25 However, the magnitude
of these differences and the sensitivity of the estimates to controlling for
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25. Black (1999, table 3).
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these differences in observed housing characteristics are somewhat more
pronounced in our data. One potential reason for this difference may be
our focus on parcels with stable school assignments throughout the sam-
ple period. One could argue that school boards are less likely to change
school boundaries where housing quality is starkly different on either side
of the boundary (because of pressure from homeowners), or that housing
quality differences are more likely to arise in areas with stable boundaries
(as high-income families move into areas with good schools). In either
case, school boundaries in which differences in school test scores are
more strongly correlated with differences in housing and neighborhood
characteristics would tend to be overrepresented in our sample.

Evaluating the Abruptness of the Change in Housing Prices

In figure 5, we investigate the abruptness of the change in housing
prices at school boundaries. If school assignment is the primary factor

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 121

Figure 5. Is There a Discontinuity in Sales Price at the Boundary?a

0.00

0.04

0.08

0.12

16,2012,168,124,80,4–4,0–8,–4–12,–8–16,–12<–16

Distance (× 100 ft) into good school

Sales price relative
to (–4,0)

a. Regression-adjusted sales price in 400-foot intervals from school boundary for sample in which average test scores
improve by at least 0.25 S.D.s at boundary (distance > 0 indicates inside good school attendance area.
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26. The lower numbers of sales within 400 feet of the boundary is an artifact of the
way in which we define distance to the boundary. We actually measure distance to the
nearest house that sold in a different school attendance area. So 400 feet is an overestimate
of how far these homes are from the boundary.

underlying the increase in property values, then housing prices should rise
abruptly at the boundary. To test whether there is such a discontinuity in
house prices, in figure 5 we report the estimated log sales price of homes
at 400-foot intervals on either side of school boundaries. We estimate the
price for each interval from a regression with the same specification as in
table 1, column 3 (with boundary fixed effects), except rather than includ-
ing test scores we include dummy variables for 400-foot intervals. The
interval 0-400 feet from the boundary with a better school is the omitted
reference category. The intervals were defined so that, for example, a
home that is 350 feet from the boundary with a better school is assigned a
distance of negative 350, and a home 350 feet within the better school’s
boundary is assigned a distance of positive 350. We limited the analysis to
boundaries where there was at least a .25 student-level standard deviation
difference in mean test scores between the schools on the high-scoring
and low-scoring side of the boundaries. There were roughly 3,000 home
sales in each interval, except for the two intervals within 400 feet (either
side) of the boundary that each had roughly 1,000 home sales.26

According to the results in figure 5, there were small differences in
housing prices for houses within 400 feet of the boundary (or, more pre-
cisely, 400 feet from the closest house on the other side of the boundary).
However, housing prices were sharply higher—about 8 percent—for the
houses 400 to 800 feet into the high-scoring district. The magnitude of
this effect is consistent with our earlier estimates: the average difference
in scores between the high-scoring school and the low-scoring school
was .32, which multiplied by the coefficient from column 3 of table 1
(.247) would yield an effect on house prices of 0.08. Thus we do observe
an effect of about the expected magnitude near the boundary. However,
the fact that the effect does not appear for homes 0-400 feet within the
boundary of the better school raises additional questions of whether this
is a causal effect of school quality.

Although these results do call into question the practicality of disen-
tangling the effect of school quality from other neighborhood variables,
perhaps they should not be surprising. Families who are willing to pay
more to live in a school attendance area with higher test scores may also

122 Brookings-Wharton Papers on Urban Affairs: 2003
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invest more in their homes. Even if houses are very similar on either side
of a school border when the boundary is originally drawn, the similarity
may not last long as properties are bought and sold, and as houses depre-
ciate and are improved. Areas very near the boundary may not do as
much of this upgrading, either because there is less return to doing so
(because of neighborhood externalities from nearby homes on the less
desirable side of the boundary) or because of the possibility of bound-
aries being moved in the future.

Note that the finding suggesting potentially unobserved differences in
neighborhoods near school boundaries is primarily relevant for the cross-
sectional effects of test performance on housing values. Studies that have
tried to estimate the cross-sectional relationship between test perfor-
mance and housing values may be overstating the importance of test per-
formance, even if they limit themselves to properties near school bound-
aries. The primary results of this paper, which focus on the effect of
changes of test scores and the creation of the state’s rating system, would
not be affected by unobserved differences between neighborhoods, as
long as those differences were stable over time.

Conclusion

In the housing literature, there is a long tradition of attempting to dis-
entangle the value of school test scores from other neighborhood ameni-
ties. Although such studies typically control for standard housing charac-
teristics (such as number of bedrooms, square footage, lot size, and so
on) and other neighborhood characteristics (such as mean income and
local tax rates), readers of that literature appropriately worry that such
studies fail to control for all the relevant characteristics that might be cor-
related with school test scores. Black proposed a novel approach by
focusing on the values of properties near school boundaries, arguing that
any differences in unmeasured neighborhood amenities would be mini-
mized for properties that were in such close proximity.27 Using data from
Mecklenburg County, North Carolina, and focusing on properties within
500 to 2,000 feet of school boundaries, we replicate that approach and
find similar results, suggesting that a one student-level standard deviation

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 123

27. Black (1999).
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difference in a school’s mean test score was associated with an 18 to 25
percentage point difference in house value. Nevertheless, we remain cau-
tious in interpreting these estimates as reflecting the value of school qual-
ity alone, since there seemed to be changes in observable housing charac-
teristics at the school boundaries in our data. One might be concerned
that there are other unobserved differences in housing characteristics,
even among properties near the school boundaries.

We also studied housing market reactions to the release of new infor-
mation on the quality of schools, which state departments of education
around the country are currently publishing. Although most states were
already publishing some information on school mean test scores by the
spring of 2001, the No Child Left Behind Act of 2001 will require most
states to publish even more detailed information at the school level than
they currently provide. We are much more confident in our ability to iso-
late the impact of new information, because we can look at changes in
housing values within school assignment zones as new information is
released over time. Earlier work by Figlio and Lucas in Florida suggested
large housing price swings following the announcement of school ratings
in 1999.28 In North Carolina, we found no impact of annual changes in
test scores on housing values. Moreover, we found no impact of the cate-
gorical rating system, which sorted schools into categories of “low per-
forming” or “exemplary” based on a combination of baseline scores and
“value-added” measures, which controlled for incoming students’ base-
line performance. The failure to find an impact of value-added ratings
was particularly important, given that it would have been difficult for
parents to have controlled for students’ baseline scores with the data
available to them previously.

Our findings have two potentially important implications for the edu-
cation policy debate. First, even relative to the estimate of the value of
school mean test score differences that we fear may be overstated, par-
ents—particularly low-income parents—attach a large value to the prox-
imity of the local school. A six- to eight-mile difference in the distance to
the local school had a similar effect on housing values as a full student-
level standard deviation in school mean test scores (roughly equivalent to
moving from the highest to lowest scoring school in the district).
Attempts to model the likely effect of school vouchers on the market for

124 Brookings-Wharton Papers on Urban Affairs: 2003
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schooling typically focus on differences in school quality alone. How-
ever, to the extent that they ignore the interplay between school siting
and neighborhood segregation by race and family income, such models
may underestimate the amount of income segregation that would remain
in a voucher system. (Housing values would continue to capitalize dis-
tance to good schools even if school assignment boundaries were erased.)

Second, the housing markets seem to respond slowly to new informa-
tion about school quality. Given the potential for free riding by some
homeowners on the efforts of others to intervene in local schools, the
housing market was already an unlikely source of pressure on local
school officials to improve. Although some homeowners may be com-
pelled to attend their local parent-teachers’ association meeting in order
to protect their property values, this is unlikely to lead to an efficient
solution, even with high-quality measures of school performance.
Regardless of this free-rider problem, our results suggest that short-term
changes in test scores seem to be discounted. In other words, a school
that is improving has a difficult time signaling that improvement to the
housing market. This could be because there is so much other volatility
in test scores that is difficult for home buyers to distinguish the signal
from the noise, or because home buyers are primarily interested in the
socioeconomic characteristics of schools, which are unlikely to change
so quickly. In either case, short-term fluctuations in test scores and state
accountability ratings have little effect on housing values.

In September 1997, William Capacchione sued the school district,
claiming that his daughter was denied enrollment to a magnet school
simply because of race. The case eventually led the courts to revisit the
original court case requiring busing students in Charlotte on the basis of
race. That case was not resolved until April 15, 2002, when the U.S.
Supreme Court announced that it would let stand a lower court decision
ending required busing in Charlotte.29 By the fall of 2002, mandatory
busing on the basis of race had been terminated, and many of the existing
school boundaries had lost their importance as a public school choice
program was implemented. The experience with the new school choice
plan in Charlotte may yet yield valuable lessons on the interaction
between housing markets and school quality.

Thomas J. Kane, Douglas O. Staiger, and Gavin Samms 125

29. Despite any uncertainty the legal proceedings may have created, we saw no evi-
dence of a decline in values associated with high scoring schools between 1997 and the
end of 2001.
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Comments

Edward W. Hill: Thomas J. Kane, Douglas O. Staiger, and Gavin
Samms make a contribution to our understanding of how Charlotte’s
housing market responds to new information about school quality. The
results from their models indicate that long-term measures of school
quality exert large positive effects on the value of housing after control-
ling for independent neighborhood effects. They find that annual fluctua-
tions in school test performance do not affect housing values—the mar-
ket treats them as noise. Surprisingly, the average educational attainment
of an elementary school (as measured by the average reading and mathe-
matics achievement scores of third and fifth graders) for whites influ-
ences house values while the scores of African American children do not.
They also find that the presence of neighborhood schools increases the
value of housing, especially for lower-income families.

The statistical work of Kane, Staiger, and Samms incorporates aspects
of two literatures: the impact of public school quality on the asset value
of housing and the evaluation of public school performance. There are
five stylized facts about these linked investments.

First, education is funded through local taxes. Second, a child’s place-
ment in both the public school district and building is based on a family’s
residential location. Third, families have varying tastes for school qual-
ity. The literature links the asset value of housing to the quality of public
schooling through a family’s utility function in the tradition of Charles
M. Tiebout.30 Consumption is restricted by the tax price of the good, and

30. Tiebout (1956).
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families make trade-offs between school quality and other goods. This
assumption places the locational decision in a cross-sectional or static
framework, turning education from an investment into a good that is con-
sumed. Fourth, education is a merit good, and consumption is subsidized.
Fifth, school-related tax payments are negatively capitalized in the value
of residential land while the quality of education is positively capitalized.

There are three real-world problems with these stylized facts. First,
not all metropolitan areas are composed of a large number of competing
public school districts. Second, tax price is not the only determinant of
school quality. Third, a family with school-age children frequently makes
two investment decisions when it chooses a residential location. The first
is a private market investment in housing. The second is a quasi-market
investment in the human capital of their child. The last two problems are
the subject of the remainder of the comment. Nothing that I write is a
criticism of the work of Kane, Stagier, and Samms; these are thoughts
triggered by their research.

Socioeconomic Status and the Education Production Function

The stylized facts imply that schools produce educational services that
vary in quality with the one variable that is available in the model—the
tax price of education. It does not. The education product function should
correlate with property tax rates but not perfectly because of redistribu-
tive federal, state, and local funding and of the role that socioeconomic
status (SES) plays in educational attainment.

That status enters the production function in two ways. The largest
influence is between the SES of the student’s family and achievement.
The second is between some measure of classroom or schoolwide SES
and achievement. Although SES is not solely a matter of money, family
money income is the strongest correlate with educational achievement
and is a major factor in determining a family’s SES. Therefore, neighbor-
hood housing values are based in part on the quality of educational out-
comes; the quality of educational outcomes depends in part on the SES of
the child’s family and the SES of other children in the school; and neigh-
borhood house values depend on the SES of existing residents.

Kane, Staiger, and Samms do not estimate educational production
functions for individual students because the required data are not part of
their data set. Instead, the authors estimate the effect of the racial compo-
sition of the student body on house values. Although SES is not directly
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entered into the equations, the assumption is made that the percentage of
the student body that is African American is negatively correlated with
the school’s SES. The authors make the uncomfortable assumption that
the percentage of African American children in the school proxies SES
because they only have data on the average racial makeup of each school
as a proxy for SES. The authors are clearly not thrilled with this assump-
tion. This is most likely a reasonable assumption for statistical purposes,
but it is troubling given that Charlotte does have a sizable middle-class
African American community.

The authors ask the question: are people investing in schools that cre-
ate an atmosphere for achievement, or are they purchasing entry rights
into schools with high SES and through SES higher test scores? Or are
white parents buying entry rights into schools with small proportions of
African American students, thereby exercising a taste for discrimination
and willingness to pay a premium to exercise that taste?

The statistical results are stark. The correlation between a school’s
average test score and the percent of the student body that is African
American is –0.8 (figure 4). More than 60 percent of the variance in the
test score is associated with racial composition alone. The authors note
the average racial achievement gap in the school district: “African Amer-
ican students in Charlotte score about two-thirds of a standard deviation
below white students.” This result is from one of the most integrated
urban school districts in the nation. The percentage of the student body of
the elementary schools examined that is African American ranges from 1
to 94 percent, but the authors calculate that most schools range from 33
to 54 percent African American. To provide context to these data it is
helpful to know that the Charlotte-Mecklenburg School District is the
twenty-fourth largest in the nation, enrolling approximately 100,000 stu-
dents in 135 schools. The overall system is 48 percent white, 43 percent
African American, 4 percent Hispanic, and 5 percent other; 38 percent
are eligible for free lunch.31

The statistical result is somewhat encouraging; the housing market is
not directly discounting schools based on race. But it is doing so indi-
rectly. When the schoolwide average test score is entered into sales price
equations with the racial composition variable, the coefficient for the
racial composition variable is negative and statistically indistinguishable

31. Snipes, Doolittle, and Herlihy (2002).
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from zero. From this result it appears that homeowners are purchasing
average test scores, which are most likely correlated with SES. Other
specifications of the base model reinforce this interpretation. Real estate
values are not being driven by the racial composition of schools but are
driven by average school test scores and the test scores of white students.
The authors ask: “if high test scores among white students are an indica-
tor of a good school, why should housing markets ignore, or even draw
the opposite inference, form high test scores among African Americans?”

The authors find clues in the pattern of busing and the fact that test
scores by race are not correlated within schools. Some of the highest-
scoring white students attend schools with some of the lowest-scoring
black children. Differences in travel distances to school indicate that
African American children are being bused into majority white schools.
It appears that low-achieving minority children are going to schools with
the region’s best-performing white students, and the housing values are
not being discounted as a result. The statistical results indicate that num-
bers of low-performing students are not affecting average scores in a
major way, and therefore a balance between racial integration, putting
low-achievement students in a high-achievement environment, and main-
taining high average test scores must have been sought and reached by
school administrators.

The Tie That Binds: Investing in Housing and Your Child’s 
Human Capital

The third problem with the standard model lies in the way families
make their educational choices. Both housing and education have current
consumption aspects and investment aspects. Owing to the institutional
constraints of the American market for primary and secondary education,
these two investment decisions are not made independently. In portfolio
terms their systematic risks covary. Making investment decisions that tie
together quasi-market investments in public education with market deci-
sions of investing in housing is a critical component of a family’s invest-
ment portfolio. Therefore, one possible reason for changes in the relative
prices of houses may be the increased rate of return from human capital
investment.

The authors hint at the existence of path dependencies in their discus-
sion of figure 5. In this figure they plot the log of the sales prices of
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houses in 400-foot increments on both sides of school catchment area
borders, with the distance inside the high-performing school boundary on
the right side and distance away from the high-performing school bound-
ary heading to the left. The sale price is estimated from the hedonic
regression with neighborhood dummy variables. The graph shows small
differences within 400 feet of the boundary, followed by a rapid increase
in value at 400 to 800 feet inside the high-performing school’s catchment
area (the prices climb by 8 percent). Why does it take 400 feet for prices
to begin their climb? The authors speculate that “families who are willing
to pay more to live in a school attendance area with higher test scores
may also be willing to invest in their homes.” In other words, they are
investing in their linked capital assets. The authors then present the pos-
sibility of path dependencies. “Even if houses are very similar on either
side of a school border when the boundary is originally drawn [emphasis
in the original], the similarity may not last long as properties are bought
and sold, and as houses depreciate and are improved.” Incumbent
upgrading will take place when rates of return justify the investment.

A second tie between the investment characteristics of housing and
education is shown by the way the housing market ignores annual varia-
tions in test data. The authors conclude that housing markets incorporate
long-term data on school performance and heavily discount annual fluc-
tuations in test performance. In tests in which both long-term perfor-
mance and the annual deviation from the long-term average are included,
only the long-term average score is statistically different from having no
effect on sales prices. The authors found that there was wide annual vari-
ation in the data reflecting sample variation and one-time factors that can
affect test results. These results were repeated when the authors intro-
duced the state of North Carolina’s annual measures of value added in
the educational process.

Is the housing market more rational than the research and evaluation
unit of North Carolina’s Department of Education? It is tempting to
declare the bureaucrats test and measurement happy, praise the rational-
ity of markets, and move on. Unfortunately, we cannot do this. Families
that are simultaneously investing in housing and education are making
long-term, illiquid, portfolio investments and are risk averse. They do not
care about annual fluctuations in attainment. They are interested in long-
term, risk-adjusted rates of return—just as in any other investment. This
means that the only data of interest about educational performance are on
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32. Kane and Staiger (2002a). 

long-term average achievement. The housing market is acting on the data
of interest to investors while the bureaucrats are trying to measure
change and improvement in outcomes, which is the objective given to
them by the legislature and popular political pressure.

The research team has obtained its main objective. It has measured the
influence of public school quality at the elementary school level on house
price appreciation. It has also opened up an interesting set of questions
on educational policies that will be able to inform public policy in the
coming years, especially now that court-mandated busing has ended in
the school district.

David L. Weimer: Public school districts in the United States almost
universally enjoy local monopolies over the provision of publicly funded
primary and secondary education. District policies often force parents to
choose schooling through residential choice. As anyone who has bought
or sold a house almost certainly knows from experience, the quality of
the local elementary school tied to the residential property is one of the
most important considerations in assessing the trilogy of “location, loca-
tion, location.” Economists and policy analysts who have looked for the
impact on housing prices of elementary school quality, at least as mea-
sured by test scores, have found it. Thomas J. Kane, Douglas O. Staiger,
and Gavin Samms add a particularly well-conceived analysis to this line
of research that addresses several new questions: do housing markets
capitalize long-term trends or short- term fluctuations in school perfor-
mance? Do these markets capitalize the overall performance of schools
or their value added in terms of test score gains? Do they capitalize labels
attached to schools by the state?

These are important questions for two reasons. First, the greater
demands for accountability being placed on school districts and schools
by state and federal governments suggest that parents, and prospective
home buyers, are likely to receive more information in the future about
the annual performance of schools. Second, the findings of Kane and
Staiger that assessments based on annual tests are highly volatile raise
the possibility of the public receiving signals so noisy as to often mis-
lead.32 The answers provided by Kane, Staiger, and Samms to these ques-
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tions are at least somewhat reassuring: housing markets seem to take an
appropriately long-term view even if our policymakers do not.

Empirical Approach

Efforts to estimate the marginal impact of school quality on housing
prices confront two difficulties. First, schooling is only one of a basket of
public services attached to any particular residential location. Second, the
immediate neighborhood of a residential property is likely to influence
its price, and the factors that determine neighborhood quality are difficult
to specify and measure.

The choice of Mecklenburg County, North Carolina, enables Kane and
coauthors to deal effectively with the problem of multiple public ser-
vices. It has a single school district with geographic catchments for ele-
mentary schools that cross the boundaries of Charlotte and six other
municipalities. Consequently, the authors can adequately control for the
provision of public services other than education with the inclusion of
fixed effects for these political jurisdictions.

In order to control for neighborhood effects, the authors follow the
very creative approach of Sandra Black.33 She reasoned that, by restrict-
ing the sample to residential properties close to the boundaries of school
catchments, models could be estimated with indicators for boundaries, so
that comparisons would effectively be made holding neighborhood qual-
ity constant. Kane, Staiger, and Samms implement Black’s general
approach with a variety of specifications and sample restrictions. Their
effort is exemplary. They make excellent, and even clever, use of the
available data to allay concerns about their modeling, the appropriateness
of their data, and the robustness of their findings. Although one might
raise a few quibbles, I think most experienced empirical researchers will
be impressed with the balanced and thorough analysis provided.

Findings and Policy Implications

Perhaps the most important finding is the absence of an effect of the
yearly deviation of the test score from its long-run average. That is, the
average test score over the estimation period provides the full school
quality effect. In view of the concern warranted by the volatility in yearly

33. Black (1999).
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test score and value-added measures, this finding is somewhat reassuring
at least on the surface—the market seems to ignore what are likely to be
very noisy signals. Yet why does the market fail to pay attention to the
short-run fluctuations?

One possibility is that market participants assess school quality based
on reputation, perhaps perceived in information provided by friends and
real estate agents. The latest test score is simply one piece of information
used to update the reputations. If initial beliefs (prior probabilities) were
very strong, or real estate agents provide corrective information about the
longer run, then Bayesian updating would result in relatively little change
in the assessment of school quality.

Of course, the relative stability of opinion may be a two-edged sword.
Besides cutting down reliance on noisy signals, it may also cut the mar-
ket effect of real improvements in school quality. The result may be a
long lag between the improvements in schools and the corresponding
appreciation in housing values predicted by looking at yearly achieve-
ment levels.

Another finding of importance is the absence of an effect for the North
Carolina categorical ratings. Here again, to the extent that these cate-
gories are based on highly volatile measures, the absence of a market
effect might be judged positive. Alternatively, however, it could be that
market participants care only about levels of output (average test scores)
rather than school performance (changes in test scores). The direct inter-
est of parents in putting their children in high-performing schools is
likely to be stronger than their indirect interest in seeing the effective use
of tax dollars by schools. If this is the case, then it suggests that these cat-
egorical rankings must operate top-down through administrative incen-
tives rather than bottom-up through report cards.

Another interesting finding is that the market does not seem to value
higher scores by African American students. The scores for white stu-
dents appear to dominate. Is it possible that white participants make up
so large a share of the market that their preferences dominate? In the
absence of direct measures of market participation by race, perhaps a
proxy could be based on changes in white and African American home-
ownership rates over the time period of the study.

Finally, the apparently large negative effect of the distance to the
assigned school on housing prices is noteworthy. Certainly, the time
costs of travel provide an explanation, one consistent with the larger
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effect for poorer, and therefore more congested, neighborhoods. A rein-
forcing factor, however, may be that closeness to a school increases the
perceived credibility of remaining in the catchment of that school. This
factor might also help explain why the authors find a discontinuity
inside, rather than at, the enrollment boundary.

In conclusion, Kane, Staiger, and Samms offer a very interesting,
careful, provocative, and policy relevant analysis. The elimination of
school catchment boundaries in Charlotte noted in the paper indeed pro-
vides a wonderful natural experiment for checking the predictive powers
of the authors’ models.
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