























































































































































































































































































































































































































consider passing on its role in highway investment decision to states, some degrees of
centralization of highway investment decision must be maintained within states and more
importantly within metropolitan areas.

The policy recommendations in this dissertation, although more refined than those
in the past, are still far from definite. Further research must be done in order to confirm
the degree of localization of highway benefits. The same method of empirical research
can be applied to data from other metropolitan areas within the United States. If the data
are more extensive, e.g., more data on employment by industrial sectors, a larger number
of census tracts that can be used for controls, etc., the results will likely be more precise.
Other methods for examining spillovers are also available, such as the simultaneous
population and employment intrametropolitan growth models (Boarnet, Chalermpong,
and Geho, 2002), and can be applied to the data used in this dissertation to verify the
results. As far as the political economy of the decentralized highway finance policy, the
only avenue to explore the problem remains the theoretical modeling, due to the lack of
decentralized system of highway finance that can be investigated empirically. The
theoretical model, however, can be refined to be more realistic. As a first step, for
example, the model may be extended to consider other types of objective functions of the
local governments. The consumption sector, in addition to the production sector, may
also me modeled, and more realistic highway cost functions may be used. The results
from the improvement to both sides of the research will surely provide more refined
policy prescriptions for the appropriate role of federal, state and local highway finance,
and will inform an important part of the looming debate that will occur during the

renewal of Transportation Equity Act of the 21 Century, which expires in 2005.
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APPPENDIX A

GIS Data Preparation

A.1 GIS Data
The following GIS-ArcView shape files were used for spatial analysis.
Catrct.shp

This shape file, a polygon theme, contains all California census tracts by the Bureau
of Census’s 1990 definition. The table associated with this shape file provides the 1990
population and housing census data, as well as the estimates of 1997 population. This
GIS file was obtained from ESRI Data & Map CD-ROM Number 3 (Western United
States), owned by the Institute of Transportation Studies.
Cards.shp

This shape file, a polyline theme, contains all major roads in California, including
Interstate Highways, US Routes, State Routes, as well as arterial roads. It was also
obtained from the above source.
A.2 GIS Procedures for Selecting Treated Census Tracts

To minimize computation time, the California census tracts and major roads shape
files were converted to smaller shape files that cover only the areas of interest. (This was
done by running query to choose only census tracts with cnty fips codes equal 037 for
Los Angeles County, 059 for Orange County, and so on.) For instance, Lacnty.shp and
Lacntyrds.shp contain all of Los Angeles County’s census tracts and major roads,
respectively. Similar files were created for Orange, Riverside, San Bemardino and
Ventura counties. Additionally, a shape file called 1105 . shp that contains all segments of

the Century Freeway was created from the maior roads shape file. After these GIS maps
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are ready, the following GIS procedure is used to select treated tracts for the quasi-
experiment of the Century freeway.

Step I: Census tract shape files, such as Lacnty.shp, which are a polygon theme,
were converted to a point theme that contains centroids of all census tracts, and saved as
Lacntypt.shp. This allows us to run a Geoprocessing procedure called spatial join,
which computes the shortest distance between each point in a point theme to each line
segment in a polyline theme. Spatial joining the i105.shp polyline theme to the
Lacntypt.shp point theme yielded the distance between each census tract (centroid) to
the Century Freeway.

Step II: To choose treated tracts, a query was run to select tracts with the distance
obtained in Step / that is shorter than one mile. This selection criterion is based on the
hypothesis that the positive employment impact from a highway is strongest within one
mile from its centerline. To test another hypothesis, we can specify the selection criteria
differently. For example, to isolate the negative effects of noise and air pollution from the
highway, the selection criteria could be to choose tracts with the freeway distance greater
than one quarter of a mile but shorter than one mile.

Step III: The previous two steps yielded 73 tracts that fall into “treated” category
specified by the one-mile corridor selection criterion. Among these, there were eleven
cases where census tract definitions changed between 1980 and 1990. In two cases, the
1990 tract definition is a result of merging two or more 1980 tracts. It is hence a simple
matter to convert the 1980 data to 1990 tract definition, as described in the previous
section. In nine other cases, however, the changes involved tract splitting. For the reasons

discussed earlier, these tracts were discarded and 64 tracts are used as final treated tracts.
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(Note that the 1980 employment data for tract 2420 is missing, thus reducing the final
number of treated tracts to 63.)
A.3 1980 and 1990 Comparability

In mature urban areas like South Central Los Angeles, there are relatively few
significant changes in census tract definitions between 1980 and 1990. These changes
usually involve merging two or more 1980 census tracts (e.g. tracts with declining
population) into one 1990 census tract. In this quasi-experiment, the 1990 definition of
census tracts is used as the unit of observation. Therefore, the employment and
population data in the cases of merging can be adjusted straightforwardly. For example, if
1980 tracts 10.01 and 10.02 were merged into a 1990 tract 10, then the population of tract
10 in 1980 is equal to the sum of 1980 population in both tract 10.01 and 10.02.

However, in fast growing areas, such as the southern part of Orange County and
urbanized areas in Riverside and San Bernardino counties, many significant changes in
census tract definition occurred between 1980 and 1990. A large number of changes
involve splitting very large 1980 tracts into two or more smaller tracts in 1990. It is
difficult to make adjustment to the population and employment data in the case of tract
splitting for two reasons. First, since the 1980 definition of census tract is a coarser unit
of observation than the 1990 definition, the information contained in the 1980 census is
less detailed than its equivalent in the 1990 census. Second, the Bureau of Census does
not provide the exact description of the split, thus precluding any reliable estimate of the
data in subsequent years. One way to estimate the 1980 data for 1990 census tracts is to

use land area, which is available in the ESRI map, as weight. However, since
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employment tends to cluster, and not to spread evenly, this method of estimation is highly
unreliable.

The problem in dealing with splitting tract can be solved in two ways. First, we can
use 1980 tract definitions as the unit of observation. This would eliminate the problem
mentioned above, but raise another. Since the census tract map of 1980 definition is not
available in electronic format, a substantial amount of modification of the currently
available 1990 census tract map is needed for the GIS analysis required to do census tract
matching. However, since the Orange County toll road is located in the southern part of
the county, where most tracts are split tracts, the treated tracts, albeit split, cannot be
discarded. Hence, the 1980 census tract definition is used as a unit of observation in the
case of Orange County toll road.

The other solution is to drop split tracts. This is more appropriate when few tracts in
the area of interest are split tracts. In the case of the Century Freeway (I-105), for
example, the neighborhoods within 10 miles of the highway corridor are relatively
mature and few changes in census tract definition — particularly splitting — occurred
between 1980 and 1990 (eight percent of all 1990 tracts). Hence, a small fraction of
treated tracts and potential control candidates are split tracts and can be discarded without
significant impact on the result of the analysis. Moreover, the fact that most treated tracts
are not split tracts provides further justification for not using split tracts as control
candidates. Tract splitting is a sign of rapid urban development, which is not likely

present in the mature urban area that is of interest in this part of the research.
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APPENDIX B

Census Tract Matching Data Preparation

B.1 Creating a list of treated and control tracts
The results of GIS map preparation include two lists of census tracts — one for treated

tracts and the other for controls. For the reason discussed above, 1990 tracts that result
from 1980 split tracts are dropped. 1990 tracts that result from merged 1980 tracts were
also identified since they are necessary for updating the 1980 employment spreadsheet.
The updating procedure is simple. First, 1980 tracts that were merged to form a 1990
tracts were identified. Then, the rows corresponding to these tracts were summed in a
new row for the 1980 data for the 1990 tract definition. Finally, the rows corresponding
to the original 1980 merged tracts were deleted.

B.2 Gleaning data for census tracts of interest by filter

The employment and census data spreadsheet contains data for all census tracts in
Los Angeles county. To obtain the data for tracts of interest, the updated lists of treated
and control tracts from the previous section were used to filter the three spreadsheets,
which were previously merged by census tract. The resulting two spreadsheet are called
il05treated.xls and i105ctrl.x1s. Each of these was sorted by census tract.

B.3 Constructing matching data
Employment and population growth rates were computed from the 1980 and 1990

data in both spreadsheet. Then, the spreadsheet for treated tracts was stacked over the one
for control tracts, and then an additional column tractid was created, with an

identification number for each tract. The result was exported as a text file called
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il0Smatchdata.txt. Figure B.1 shows the data structure that is used as input for

computing the Mahalanobis distance in the next step.

Figure B.1 Data Structure of Input File

tractid tract90 * charl char2 char3d ..... charK
r 1 XXXX . XX XXX XXX XXX = ..... XXX
2 XXXX . XX XXX XXX XXX ... XXX
Treated 3 XXXX . XX Xxx XXX XXX ... XXX
Tracts J . . . . e i
n-1 HXRX XX XXX XXX XXX ..... XXX
L n XXXX . XX XXX XXX XXX ... XXX
( n+l XXXX . XX XXX XXX XXX ..... XXX
n+2 KXXX . XX XXX XXX XXX ... XXX
n+3 XXXX . XX xXX XXX XXX eee.. XXX
Control n+4 XXXX . XX XXX XXX XXX ... XXX
Tracts . . . . e e
N-1 XXXX . XX XXX XXX XXX ... XXX
L N XXXX . XX XXX XXX XXX ..... XXX
Note:

l. Tracts with tractid 1 through n are treated tracts.
2. Tracts with tractid n+1 through N are control candidates.

3. There are n treated tracts, N-n control candidates, and N tracts overall.
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APPENDIX C

STATA Codes for Census Tract Matching and Statistical Tests

C.1 Mahalanobis Distance Computation and Ranking

program define mdis

/* mdis computes Mahalanobis distance between treated tracts and tracts
in both control groups using characteristics 1 through k .

Note: The variance matrix V for M.D. calculation is computed from all
potential controls. */

/* mdis char_1 char_2 ... char_k outputname */

clear

quietly set mem 25m

set mat 800

local mp "C:\WINNT\Profiles\tan\Dissertation\empiric\IlOS\pre-post—
tests\\"

use ‘mp'ilOSmatchingdata.dta, clear

/* Count number of arguments */
local k 1
while ll“kll"~= " {
local k = k' + 1
}
local k = k' -1
local out " k''"
local outfile ""mp'\ out'"
local k = k' -1

/* Count number of treated tracts */

/* Note that for treated tracts, varlist group=0,

for control group I, group=l, and for control group II, group=2+*/
quietly count if group==0

local N=r(N)

/* Loop for treated tract i */
local i=1
while "i'<="N' ({
/* Create characteristics deviations from the treated tract */

local j=1

while “j' <= ‘k' {
local temp = “"j'' in i
g dev’j' = ""j'' - “temp'

local j = "' + 1
}
/* Save deviation variables in deviation matrix X */
mkmat devl - dev'k' if group==1, matrix(X1)
mkmat devl - dev'k' if group==2, matrix(X2)
/* deviation variables are no longer needed */
drop devl - dev k'

/* Compute the covariance matrix of matching characteristics*/
local G=1 /* G is group index */
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while "G'<=2 ({
/* Compute deviations from mean */
local j=1
while "j' <= “k' {
quietly summ "°j'' if group=="G'
gd'j' = ""3''" - r(mean)
local j = "§' + 1
}
local j="j'-1
mkmat dl - d°j' if group=="G', matrix(V'G')
quietly count if group=='G'
/* compute covariance matrix */
matrix V'G' = V'G'"'*V'G'/(r(N)-1)
/* deviations are no longer needed. */
drop d1 - d°j°
mat D'G' = X'G'*inv(V'G')*X'G"'"
local G="G'+1
}
mat MDIS = J('N',1,9999)\(vecdiag(Dl))'\(vecdiag(DZ))'
/* Distance to tracts in ctrl groups */
mat MDIS["i',1]=0 /* Distance to self (treated) */
mat drop D1 X1 V1 D2 X2 V2
svmat MDIS, name(mdis) /* save md into stata varlist from matrix +*/
rename mdisl md"i*
mat drop MDIS
local i="i'+1 /* to compute md for the next treated tract*/
}
local k="k'+1

/* Ranking for each treated tract */

local nls="N'+l /* index for the first ctrl I tract after all treated
tracts */

quietly count if group==

local nle="nls'+r(N)-1 /* index for the last ctrl I tract */

local n2s="nle'+l /* index for the first ctrl II tract after all ctrl I
tracts */

quietly count if group==2

local n2e="n2s'+r(N)-1 /* index for the last ctrl II tract */

g used=-1 /* used=1 if the tract is used as ctrll, 2 for ctrl2 */
quietly replace used=0 in 1/°N' /+* used=0 for treated tract */

g ctrll=-1 /* tract90 of ctrl I for a given treated tract */

g ctrl2=-1 /* tract90 of ctrl II for a given treated tract */

g bad=0 /* bad match */

/* 1 for ctrl I with md>10; 2 for ctrl il with md>10; 3 for both ctrl
md>10 */

g mdisl=999

g mdis2=999

local i=1

while “i'<="N' {

sort md'i' in ‘nls'/’nle’
quietly replace used=1 in ‘nls'
local tr=tract90 in ‘“nls’
quietly replace ctrll="tr' in “i°
local tr=md’i' in ‘nls’
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quietly replace mdisl="tr' in "i°'
if md*i'>=10 in "nls' {
quietly replace bad=1 in "i'
quietly replace bad=1 in ‘nls’
} /* bad=1 for ctrll with md>10 */
sort md'i' in ‘n2s'/‘'n2e’
quietly replace used=2 in ‘'n2s'
local tr=tract90 in "n2s'
quietly replace ctrl2=‘tr' in i
local tr=md’i' in "n2s'
quietly replace mdis2="tr' in “i°'
if md'i'>=10 in ‘“n2s' {
if bad==1 in "i' {
quietly replace bad=3 in "i'
} /* bad=3 for both ctrll & ctrl2 with md>10 */
if bad==0 in “i' {
quietly replace bad=2 in i
}
quietly replace bad=2 in 'n2s'
}
local i="i'"+1
}
sort tractid
guniq
keep tractid used-uniq2
sort tractid
save ‘outfile', replace

end

C.2 Statistical Testing

prog define ttestdif

/* ttestdif charl ... chark inputfile */

/* e.qg.

ttestdif emp908 ret908 pop908 retfr9 empd9 popd9 pbl phi mdhhi pcap pba
pnob md r med_v matchedx

or

ttestdif emp979 ret979 pop979 matched5

*/

clear

quietly set mem 25m

set mat 600

local mp "C:\WINNT\Profiles\tan\Dissertation\empiric\IlOS\pre-post-
tests\\"

use ‘mp'ilO5matchingdata

/* Count number of arguments */
local k 1

while "“kl'"~= LR {

local k = k' + 1

}

local k = ‘k' -1

local infile " “mp'\" "k''"
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mer tractid using ‘infile'
quietly count if _merge!=3
if r(N)>0 {
display "Merging error"
}
else {
quietly drop _merge
}
count if used==
local n=r(N)
count if bad==3
local n="n'-r(N)
drop if bad==3
mat T=J('n', "k'-1,99999)
mat Cl=J('n', "k'-1,99999)
mat C2=J('n', “k'-1,99999)
mat BAD=J('n',1,0)
local i 1
local j 1
while “i'<="n' {
while "j'<="k'-1 {
lccal temp=""3j'' in i
i1f “temp'!=. {
mat T{'i', j']="temp’
}
if “temp'==. ({
mat BAD['i’,1]=1
}
local j="j'+1
}
local j=1
local i="1i'+1
}
local i=1
while “i'<="n' {
local cltmp=ctrll in "i°'
g tmp=abs( 'cltmp'-tract90)
sort tmp
while "j'<="k'-1 {
local temp=""j'' in 1
if “temp'!=. {
mat Cl[(°i’', "j']="temp'
}
local j="j'+1
}
sort tractid
drop tmp
local j=1
local i="i'+1
}
local i=1
while "i'<="n' ({
local c2tmp=ctrl2 in "i’'
g tmp=abs( c2tmp'-tract90)
sort tmp
while "j'<="k'-1 {
local temp=""3'' in 1
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if “temp'!=. {
mat C2("i', "j']="temp'
}
local j="j'+1
}
sort tractid
drop tmp
local j=1
local i="i'+1
}
mat DTC1l=T-Cl
mat DTC2=T-C2
mat DC2Cl1=C2-C1l
keep in 1/°n'
keep tract90 ctrll ctrl2
svmat DTC1
svmat DTC2
svmat DC2Cl
svmat BAD
drop if BADl==1
local i=1

log using "infile'.log, replace

while “i'< k' {
display "Treated-Control 1 difference in
ttest DTCl i'=0
local i="i'+1
}
local i=1
while “i'<'k' {
display "Treated-Control 2 difference in
ttest DTC2'i'=0
local i="i'+1
}
local i=1
while "i'<'k' {

display "Control 2-Control 1 difference in

ttest DTC2'i'=0
local i="i'+1
}

log close

end
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APPENDIX D

Alternative Matching Specifications

Matching results obtained from the basic specification are less than perfect when
other non-matching characteristics are considered. This raises a question whether the
spillover hypothesis tests results are conclusive; i.e, the disparity in employment growth
rates are caused not by spillovers, but other uncontrolled characteristics of census tracts.
The basic matching specification, however, can be used as a basis for comparison with
other matching specifications, and in this way, the robustness of test results can be
examined.

In this appendix, matching results of several alternative specifications are
discussed. Table D.1 shows alternative specifications that were tested, and summarizes
matching problems that occurred. A common problem with many specifications is the
difficulty in matching due to the lack of control candidates with similar characteristics.
This problem is particularly severe in the case of matching for the second control group.
For example, property values, rents and proportion of population with a Bachelor’s
degree in the treated area are in general significantly lower than in the two control areas.
Moreover, the distributions of population in certain income and ethnic groups in the
treated area are quite different particularly from the second control area — e.g. there is a
substantially higher proportion of Black population in South Central Los Angeles
neighborhoods than in San Gabriel and San Fernando Valleys. Consequently, many
specifications that yield satisfactory matching results for the first control group may fail

to deliver the same results for the second control group.
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Matching specifications that are highlighted in Table D.1 produce satisfactory
matching results, i.e., all r-tests and F-test accept the Null hypotheses that matching
characteristics of treated and control groups are the same. The results of these
specifications are reported in section 3.5.3 in Chapter 3.

Table D.1 Summary of Alternative Matching Specifications

2le|8 SARHEEE Sle [=|E g
Seee. 1ZIZIEIE|RIRIZIEIE|E 5|22 (522
-t - - =1 Q
S(e|.|2|5|2|E[E|B|2]|E|E|B IBIES
Matched2 [x [x |x 2
Matched3 |x X |x 2 |hf2
Matchedd [x |x [x [x [fl X 2 2
Matched6 [x |x Ix |x [x [f2 _ . hf2
Matched7 |x |[x X |x fl |2 2 2 f2 2
Matched8 |x [x [f2 [x |[fl X 2 2 hfl,2
Matchedll |x [x Ix [x |[x X 2 [x *
Matchedl2 [x |x [x [x Ix x [f2 2 *
Matched13 |x |x Ix [x [x X X *
Maichedl4 [x |x |x Ix [x f1,2 1,2 **
MatchedI5 [x [x [|x [x [fl X 2 (2 hf2
Note:

X: used matching characteristics

f1: t-test fails to accept HO for that characteristic in control I

f2: t-test fails to accept HO for that characteristic ir control II

hfl: F-test fails to accept joint HO for all used matching characteristics in control I
hf2: F-test fails to accept joint HO for all used matching characteristics in control II
*: used median rent/median HH income as matching characteristic

**: used median rent/per capita income as matching characteristic

As for other non-highlighted matching specifications, shown in Table 3.13, their

matching results are quite problematic, especially for matching tracts in the treated group
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with the second control group because some characteristics of these two groups are
extremely divergent. Notably, the average fractions of black population in 1990 in the
treated, the first, and the second control groups are 0.36, 0.31, and 0.04, respectively. In
addition, median property values in 1990 in the three groups are, on average, $139,000,
$177,000, and $242,000. It is, therefore, quite impossible to use these variables as
matching characteristics for the treated and the second control group because the r-tests
would invariably reject the Null hypothesis. In some cases, inclusion of these variables
might fail the ¢-tests of other matching characteristics, which would otherwise be easy to
match, yet producing bad matching quality overall, such as in the case of matching
specifications # 4, 7, and 8. In specification #8, the problem was so severe that even the
joint hypothesis in the first control group was also rejected although it is usually accepted

in other specifications.
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