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Economic Evauation of Urban Amenities
Including the Effects on Migration
by Takeshi Tomiokaand Kome Sasaki

1. Introduction

Interregiona migration reactsto such economic factors asinterregiond discrepancies of income and price
levels. However differences in naturd and socid amenities among regions have aso been recognized as
contributory factors of interregiond migration. Accordingly, research on the methodology of evduating
regiond resdents welfare have been actively undertaken .

Rosen[1979] fird gpplied an equilibrium modd to amenity evauation and proposed a hedonic wage
function for estimating the implicit prices of amenities. Roback[1982] developed the Rosen's framework,
incorporating the behavior of both households and firmsinto an equilibrium modd. A household choosesits
resdentia location so as to maximize the utility from composte goods, housng sarvices, and the
location-specific amenities. If interregional migration is cost-less, then an equilibrium obtains through free
migration such thet the utility leve is equaized among regions. A firm produces output with land and labor
inputs under congtant-return-to-scale technology and chooses its location S0 as to maximize its profit. If
relocation of firmsis cod-less dso, and entry into and exit from the market are free, then the profit of afirm
iszero, in equilibrium, regardless of where it operates. Thus, the equilibrium condition of the Roback model
isrepresented as

vw' r' (s =vw! i (s iR sl @
cw',r' {s"})=p =1, R
inwhich 1 isthe suffix of aregion,V theindirect utility function, C the average cost function I' theland
rent, {$ the naturd and socid amenities, and P isthe nationd price of output. The implicit price of the

m-th amenity is defined as
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where | isthe lot size of aresidence. The endogenous variables of this equilibrium mode are wage rate
and land rent in each region, and the system for determining those vaues is derived from (1). The vaues of

dr/ds;, and AW/ dS,, in (2) are esimated coeffidients of the mrth amenity variable in the reduced form
equations where the land rent and wage rate are, respectively, explained variables. Usng the etimated

implicit prices of amenities, the qudity of lifeindex (QOLI) iscdculaed as

Moo
QOL}; =" ps, Sm ®
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Although the Roback equilibrium system has become afundamenta mode for evauating urban amenities,
it has adrawback: the modd is basicaly gdtic. It is presupposed in the Roback system that households and
firms moveingantly in responseto interregiond differencesin utility leve and profit, respectively. It islikey
that firms react rather promptly to changes in surrounding environment, adjusting their production level and
demand for inputs , and relocating themsalves so that interregiond difference in profit will be diminated.
However, it is less likey that households indantly move to other regions in response to interregiond
differences in the atanable utility leve because of the monetary and psychologica costs of moving and
ingtitutiona redrictions. that is, adjustment to the equilibrium by means of migration takes rather along time.
As formulated in Carlino and Millg(1987), households are hypothesized to adjust to disequilibrium with
digtributed-lag.

Few studies on amenity eva uation have described this migration adjustment process. It requiresadynamic
modd. Among the works in this area, Mahur and Stein(1991) andyzed the migration process in a
two-region setting. It was shown thet the interregiond difference in amenity vaue is exactly reflected in the
interregiond difference in income and land rent only in equilibrium : in disequilibrium where migrations
occur, the formula in (2) overestimates or underestimates the vaue of amenity. No empirica andyds for
amenity evauation was carried out by Mathur and Stein(1991).

As described above, it is hypothesized that population movement is adjusted to disequilibrium gradudly

rather than ingtantly. If so, labor and land markets are affected through such migration adjustment. How those



markets operate during the course of adjustment can only be andyzed in a dynamic modd. Such andysisis
not only interesting but aso essentid for devising gppropriate urban and regiond policies

The present paper therefore attempts to build a dynamic mode in which population is an explicit
endogenous variable, and to goply the modd to Japanese regiond data for evaduating locd amenities. In

section 2 abasc modd is presented and section 3 isdevoted to empiricd andysis.

2. Migration model for amenity evaluation

Suppose a large region conggts of many dities, each of which has intringc natural and socid amenities.
The leves of locd amenities are supposed to be uniformly digtributed a every location within a city but
possibly differ among cities. Each household sdects the mogt preferable city in which to live, comparing the
locationd conditions characterized by the wage rate, land rent and locd amenities. It is assumed that
commuting cost between different citiesisformidably high, so each household's resdence and workplace are

located in the same city and the commuting cogt within the city isnegligible,

The behavior of ahousehold
It isassumed that householdsin the large region have homogeneous preference, and each of them supplies

unit [abor forceto afirmin the city whereit resides, and receives the wage rate(which can be different anong
cities). Each household derives utility from composite goods X , housing service |, and the locdl amenities
inadty, {s"}. It is hypothesized that at the beginning of current period, each household compares the
utility leve it attained and the average utility leve in other citiesit could have attained in the previous period,
and if the latter exceeds the former, then the household is induced to move to another city. If the former
exceeds the latter, then the household will continue to live in the city. Once, a the beginning of time t, a
household chooses a city where it lives, it decides on a consumption plan during the period. Thet is, each

household solvesthe following problem.

.fih
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in which suffix | (i=1..,R) indicaes a secfic city, Wis the wage rae, I' the land rent and
{s"} denotes the set of locd amenities influencing residents wefare. The optima demand for composite
goods and resdentid lot Szeisderived as

X =X, 1 {s"})

=1 {8 )
and the attained utility level v' isrepresented by indirect utility function in the following form:

v =v(w, 1 {s")) ©)

The behaviord hypothesis above implies that the net socid movement of population of city i (namedy

the number of in-migrant to city i minus that of out-migrant from city I ) during periodt
AN{ = N{ =N/, is positive when the utility level ataned in city i a the previous period exceeds the
average utility level in alarge region at the previous period. ANti is negative when the utility leve in cityi
is lower than the regiond average. However, such adjustment towards equilibrium cannot be made ingtantly
gnce it incurs monetary and psychologica movement codts, and adjustment cost for job change, and there
are indtitutional and customary redtrictions that must be faced. Population movement for adjustment to
disequilibrium takes rather along time, such that during period t only afraction of the movement necessary
for full adjustment isredizedas AN| .

Expanding the indirect utility function in a Taylor series about the average of each vaiddle,

— — r=h
(VW It 1{St } , theterms higher than thefirst order are neglected to obtain the following:
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The hypothesis of migration behavior isthen represented as

| R .
AN = y[vt'_l—Ethjl] i=1..,R )
-1

in which x denotes adjustment peed, and Ris the totd number of cities in the large region.  (8) is

rewritten as



. i i M [
AN{ = V(W 4, Ty 1,5 1) + Vi X (Wg =T ) +V x (1 —Tg) + 2 Vs, X (Snes = Sr-)
m=l

——{R\(V\{ B ERE J})+ZV X(V‘{ 4—W 1)+ZV ><(r 4N 1)+ZZV X(Smt A Sm 1)}}

=1 =1 j=1m=L

—/J{V X(Wt 9~ Wig)+V, X(rt B O 1)+ZV ><(Smt 1~ ,t—l)}

m=1

= Al(Wt 4~ W) + A? (rt a-h 1)+ZAm(Smt 1~ Smt-1) ©)

m=1
whee Al=auv, A%Z=puv, ad A3 =pv

Equation (9) isthe basic datigtica modd to be estimated.

Thebehavior of afirm and labor market

Afirmlocatedincity | produces output employing capitd input, K , and labor input, 1N, under congtart
return-to-scale technology. Somelocal amenities, {s'}  affect the efficiency of production : throughout the
present paper, {s'} isdistinguished from the amenities affecting households utility, {s™"}, although some
atributes possibly belong to both. Firms' production function is represented as

X = F(k! g} %} (10

where L isthetotd arable land area. The populaion dengty, % , Isintroduced to represent agglomeration

economiesinadity.
A firmwill employ factors so asto maximize the profit in acity where it operates, and will ingtantly move
itslocation if the atainable profit differs among cities. Thus, in equilibrium, unit production cost in eech city

must be equd to the price of output at nationa market under condant return-to-sca e technology. Thet is,

(Wt’ {s }j=1 (1)

where nationa market price of output isassumed to be unity. The wage rateis adjusted in the |abor market of



each dity in such away that equation (11) holds : the wage rate is higher where amenities, {s'}, promote

production efficiency, and where large agglomeration economies (i.e. the large effect of NT ) ocCu.

Land market
Since households are homogenous, the equilibrium of theresdentid land mearket in city i isrepresented
as
L' = NE s (w, i {8"})
=T (12)
where LP is aggregated demand for residential land. Per capita land demand, |(W,1; {S'"}) , in (12)
was derivedin (5). Equilibrium land rent is, therefore, obtained as

i NE o
It :r[L?-t’Wt ’{Sth}] (13)

In (13), land rent is increesing with w', and the large value of T: increeses demand for land, S0
heightening land rent. The effect of amenities on the land market is not unidirectiond : if resdentid lot 9ze

ol
and the m-th amenity are complementary (thet is g>0 in (5) ) then aresdent in acity with larger sh

m

ol
will demand alarger lot so the land rent will be increased. If they are subgtitutable (i.e,g < 0), thena
m

resdent inacity with larger s, decressesitslot size, and thusland rent islowered .

An example of complementary amenity is commuting time : in a city where average commuting time is
longer, aresdent demands larger residence. Park Sze is regarded as a subgtitutable amenity : aresdent in a
cty with more park land tendsto be stisfied with asmdler resdentid Iot.

The system consisting of (9), (11) and (13) is recursive : firgtly, urban population a time t is determined
by (9) ; secondly weagerde a t isdetermined by (11) ; and findly land rent a t is determined by (13).
Therefore, on the assumption that no corrdation exits among disturbances, the OLS mode can be usad for



esimating the three equetions.

3. Empirical analysis
The gatisticd mode of migration equation (9) is spedified asfollows.
: . oM : .
AN{ = A"AW_, + A%Ary + > AlAsT ) + ey (14)
m=1

ih ih  <h O .
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expected that A'>0, A?<0 since x>0, vV, >0 and V, <0 ; A,i>0 if Sy is amenity
and Af;<0 if s is disamenity to residents.

Thewagerate modd (11) is specified in thefollowing form.
i M if Nti i
V\’tlza+ZﬂmSm,t+7/?+32t (15
m=1 L

If s isfavorable amenity to afirm, then B, >0 ;if Srfn Is disamenity to afirm, then g, <0. » is
expected to be pogtive because of agglomeration economies.
Therent function (13) is specified asfollows.

r, =a+bw +c%+ > dpSe + € (16)

m=1
In(16) b ad C are expected to be positive. As described above, dp, > 0 i 321 is complementary
tolotszeand Oy <O if Sh issubsitutablefor ot sze.
Evduding the margind vaue of each amenity around the means of wage rate, land rent, and amenity
levels, equation (9) isused to derivethefallowing :

ve (W.r{s"}) A3
ps. = Vjv“(v_v’r’{gh}) =i (M=1..,M) 17)

It is noted that the implicit price of each amenity can be directly derived from the estimates of migration
modd (14), whilethe RHS of (2) needsto be cd culated using the estimates of wage and land rent regressions
to obtain the implicit prices of amenities in the Roback type equilibrium modd. On the assumption thet

margind and average values are gpproximately equd, the total vaue of amenitiesin city | iscdculated as



3.

Thedaa

This empiricd andysis tregts 208 dities in the Kanto and Tohoku region (the northern part of Honshu,
Japan). Table 1 shows the Sze didribution of these cities. Nearly 60% of the dities have a population of less
than 0.1 million and the availability of data on various amenities is limited in such smal-szed dities. The
period for andyss is from 1991 to 1995. In paticular, the data on net in-migrant is the socid change in
population between 1991 and 1995. The data on wage rate, land price and local amenities are summarizedin
Teble2.!

The only naturd amenity is precipitation, and other amenity variables express socid attributes of each city.
Variables 13 through 16 can represent leve of consumption inacity. Thet is, the larger vaues of variables 13
through 16 indicate conveniency of consumption, and in this sense these variables serve as amenities. On the
other hand, their larger va ues are sometimes associated with noise, congestion, and high crime rate ; in this
gtuation they serve as disamenities. Varigbles 13 through 16 are cdlosdy rdaed to each other, so principd
component andyss was gpplied to them, avoiding the multicollinearity problem, so asto process composite
variables as orthogond to each cther. For the subsequent andlysis, only the first principa component was
sdlected, its contribution rate being 73%.

The coverage rate of sawerage network and the area of park in adity are introduced to express the degree
of comfort of life. The number of beds in hospitals denotes the level of medicd service, and the amount of
damages by fires serves asaproxy of safety in aparticular city.

Four amenity variables are categorized as ones affecting production efficiency of indudtry, {Sf }: they
are : number of universty and collage students, time distance to the seet of the prefectural government; the
time digance to Tokyo; and the populaion densty. The number of univeraty and collage students is
introduced to represent human capital stock. For expressing the ease of face-to-face communication with
customers and firms, two time distance variables (i.e. time distance to prefecturd government office and to
Tokyo) areintroduced.

The data on net in-migrant, AN; | was taken from the “Census’ by the Prime Minigter’s Office. As a



proxy of thewagerate, the data.on per capitarece ved incomewas used, the source of which isthe * Persond
Income Index” published by the Japan Marketing Education Center. This datais employed for estimating the
moddsin (14) and (16). The dependent varidble, W, , in (15) denotes the wage payment, thet is, the cost of
labor input for production. Under the assumption of no inter-city commuting in the modd, the received wage
income of a household and the wage payment of a firm are equa within each city. However, in redlity,
inter-city commuting exists, and it is desirable to use the wage payment rether than the recelved wage income
as the dependent variable in (15) where the share of inter-city commuting in tota labor force in a city is
sgnificantly high. Thus we processad the data on wage payment per worker in each city from the “Industry
Census’ conducted MITI. The rank-corrdation coefficient and the smple correlation coefficient between the
saries of recaived wage income and wage payment were caculaied. They are, representatively, 0.757 and
0.727, indicating that the two series are dosdly rdated in both rank and Sze. In this sense, the wage effect in
the modd is not affected qualitatively by the discrepancy between received and paid wage income in a city,
dthough the esimate of the quantitative effect of the wage variable might be biased?  As a proxy of
resdentid land rent in a particular city, the present sudy employed the mean of land prices & predetermined
locationsin the city (published by Toyo-Keizai Shinposha).

According to the variation coefficient in Table 2, net in-migrant shows the largest inter-city difference,
followed by population Sze. Land price differs among dities largdly in relative to wage income. The
amenities differing largdy among dities are: the number of university sudents; the coverage rate of sewerage

network, park land areg; and the amount of damage by fires.

Edtimation results

The modds were estimated for various combinations of amenity variables, and the result was sdected for
eech of (14), (15), and (16) asshown in Tables 3 through 5. These will be examined in turn, below.

In the in-migration modd (14), the coefficient of recaived wage income, A, is positive as expected and
sgnificant a the 1% levd. The coefficient of land price, A?, is negative as expected and highly sgnificant.
Among the amenity varigbles, the coverage rate of sewerage network, area of park land, the number of beds
in hospitds, and the number of university sudents have positive coefficients as expected. In particular, the
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coverage rate of sawerage network is sgnificant at 5% and the number of university sudentsis Sgnificant a
10%. The amount of damages by fires and precipitation are regarded as disamenity and their estimated
coefficients were negative with the fire-damage variable being sgnificant at 10%. The composite varidbleis
closdy rdaed to the extent of agglomeraion of finance, retal, restaurant, and service indudries. If the
“conveniency” effect of this varidble prevails, then the expected sign is positive. However, the estimate of its
coefficient was negative and sgnificant a the 1% levd. This implies that the composite varidble serves as
disamenity which causes neighborhood externdity.*°

In sum, the estimation result of (14) shows that inter-city migretion reacts sendtively to inter-city
differencesin wage income, land price and somelocad amenities, dthough the coefficient of determination of

themode isnot very high (0.45).°
Regarding the estimation result of (15), the coefficient of % is pogtive and Sgnificant at the 1% leve,

reflecting agglomeration economies. The number of university sudents, a proxy of human capitd stock, hes
apostive sgn expected and sgnificant a the 1% leve. Thetime distance to the seet of prefecturd office and
that to Tokyo were introduced to measure the ease for face-to face communication with customers and other
firms, and thus their coefficients are expected to be negative. The time distance to Tokyo has a negative Sgn
which is sgnificant & the 1% levd. However, the coefficient of time distance to the seat of prefecturd
government is indgnificant dthough negative. This suggedts that accessibility not to the local center but to
Tokyo afectsthe efficiency of anindividud firm.

About 85% of the inter-city variance of wage rate was explained by the adopted structure.

Findly, the estimation result of (16) is examined. In accordance with the theoretica prediction, coefficients
of both wage income and population dengity are postive and highly sgnificant. As discussad above, it can be
judged from the Sgn of the coefficient of amenity varidble whether that amenity is complementary or
subdtitutive to demand for residentid lot Sze. Since the sSign of the coefficients of the amenity variables
cannot be determined a priori, the two-Sded test was gpplied. All the amenities except for the composte
variable are congdered to be complementary since then coefficients are positive. In particular, the coefficient

of number of university sudentsis sgnificant a the 5% levd. An interpretation isthat the average resdentid
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lot Sze becomes larger to accommodate more universty sudents no maiter where sudents resde. The
composite varigble is judged to be subditutive to lot Sze snce its coefficient is negative and sgnificant &
1% : aperson tends to demand smdll resdencein return for living in a convenient city. However, most of the
amenity variablesin the mode have inggnificant coefficients, and therefore, they are judged to be neutrd to
resdentid ot 9ze. The explanatory power of the mode isvery high.

Vaue of amenities

Following the formula in (17), the value of amenities in each city was cdculated using the estimates of
(14). Cities in the sample were ranked according to the calculated amenity value”  Nineteen of the dities
rating in the top twenty for amenity vaues have populations less than 0.25 million, and most of them are
located within the Tokyo Metropalitan area. On the other hand, the bottom twenty dities have populations
less than 0.1 million and most of them are located in the Tohoku area (far from Tokyo). It is commonly
obsarved that the cities with higher amenity values have less agglomeration diseconomies, large number of
universty students, lass damages by fires, and high coverage rate of sewerage network. Also, those citiesare
coseto large dities, and the wage rate in those ditiesis higher. However, in those dities, the number of bedsin
hospitasand the areaof park land are below average.

Treting the amenity value, QOLI" | asan aggregated variable, the following regression was etimated.

AN! = B'Aw,_, + B2Ar, ; + B3AQOLI! (18)
The coefficient B® wes positive and sgnificant a the 1% leved and the coefficient of determination was
0.433. The modd without AQOLI in (18) was dso estimated, and its coefficient of determination was

0.332. Thus nearly aquarter of the variance in net inrmigrant is due to the variance in loca amenity values.

4. Concluding remarks

Reviewing criticaly the Roback type equilibrium modd for evduaing locd amenities we have
emphasized that regiond population should be determined endogenoudy in a system. In the system of this
paper, populaion sze, wage income and land price in a particular city were recursively determined. It was
hypothes zed that people decide on migration in response to the inter-regiond difference of utility leve inthe
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previous period. The modd was gpplied to data from 208 dities and on the basis of the estimated results, the
vaue of loca amenities was caculated. The empiricd andlyss indicates that the utility of residents largdy
depends on wage income, land price, and on some locd amenities such as sawerage network coverage,
universty fadilities, precipitation and the externdity of agglomeration.

Empirica andysis of the wage payment function confirms thet the time distance to Tokyo, aproxy of ease
for faceto-face communication, greetly affects the production efficiency. ESimation of the land price
function (16) enables us to identify the complement or substitute relation between amenity varisble and
resdentid lot sze Except for the dengty of inditution of higher education and the agglomeration
diseconomies, most local amenitieswere found to be neutrd to lot size.

Since more than hdf of the dties tregted in the empiricd andyss are amdl ones with populations less
than 0.1 million, the avallability of datawas limited so that data on various other amenity varigbles could not
beincorporated. Findly it is pointed out that some socid amenitiesintringcally depend upon population Size,
and thustheir values need to be endogenoudy determined to avoid estimation bias.
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population size|] N 5 2 <511 <2 105 <1]0.25 <0.5|0.1 <0.25/0.05 <0.1 <0.05
(millions)
number of citied 1 1 1 4 21 55 78 47 208
Tablel. Sizedidribution of cities
Vaiable Maximum Minimum Mean Sandard Vaidion
vaiance codffident
1 Netin-migrant AN (unit) 25016 -243173 -95.5961 17615.89 -184.274
2.Populaion N (unit) 1990 8006386 20312 184356.913 603180.78 3.2718
1995 7817332 19111 188087.947 |  594089.453 3.1586
3. Recaived wageincome, w(yen) 1990 2326000 638000 1298235.577 |  367674.816 0.2832
1995 2494000 889000 1552639.423 |  344312.547 0.2218
4, Wage payment per worker 1995 8530058 2072718 4234029754 | 996324.453 0.2353
5. Land price, r (yerVn) 1990 1290100 15000 205854.327 | 204758.643 0.9947
1995 585000 16200 153632.211 |  120010.414 0.7812
6.Areacf avalableland L (k) 1995 612.36 5.1 75.424 71.933 0.9537
7. Predipitation sh () 1990 2277 882 1393.07 232.332 0.1668
' ' 1995 2177 910 1422.683 221.079 0.1554
8 Coveragerate of sswerage nework sh ) 1990 100 0 39.01 29.977 0.7684
’ ' 1995 100 0 50.549 30.464 0.6027
9. Areaof park land, s" (km?/thousand heads) 1990 51.88 0.36 6.4838 6.456 0.9958
1995 53.7 0.38 7.7486 7.257 0.9366
10. Number of bedsin hospitds, s"
(per thousand heads) 1990 53.35 0.9 15.6763 8.484 0.5412
pe 1995 48.25 0.8 15.2799 8.19% 0.5364
' h
11. Amount of damegesby fires, S
by fires (ven per head) 1990 52721.215 322.502 1567.961 3658.050 2.3330
pe 1995 5780.081 322.654 1516.796 879.772 0.5800
12. Number of finandd inditutions, s
(per thousand heads) 1990 0.4734 0.0643 0.2137 0.086 0.4008
pe 1995 0.4546 0.0504 0.2149 0.085 0.3944
13. Number of retall sores, sh
(per thousand heads) 1990 64.0125 5.5670 12.7095 5.175 0.4071
pe 1995 64.2344 5.3805 12.4602 5.327 0.4275
14. Number of restaurants, sh
(per thousand heads) 1990 11.8217 2.3502 6.1713 2.051 0.3323
pe 1995 11.6541 2.5164 6.1643 1.990 0.3227
15. Number of firmsin serviceindudry, s"
(per thousand heads) 1990 25.2560 5.5566 12.8264 3.532 0.2754
pe 1995 27.3141 6.7712 13.2834 3.573 0.2690
16. Number of university and college students, 1990 136.781 0 12.7263 23.542 1.8498
shand s (per thousand heads) 1995 174.393 0 15.1107 26.295 1.7402
17. (shortestyimeditanceto Tokyo, s’ (minute) 19% 466 0 129.2644 86.640 0.6703
18. (shortest)time distance to the seat of prefecturd
office sf (minute) 1995 263 0 71.3365 50.974 0.7146
19. ratio between day-time and night-time 1990 1.383 0.623 0.942 0.128 0.1362
populations 1995 1.405 0.643 0.945 0.126 0.1334
Table 2. Summary of data
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Dependent variable: AN
Explanatory variables Edimates t-vaue

Recelved wageincome 0.0350 5.0346™

Land price -0.1130 -10.7466™

Precipitation -5.8104 -1.3018"

Coverage of sewerage network 118.018 2.5389™

Areaof park land 0.1418 0.8920

Number of bedsin hospitas 159.216 1.2178

Amount of damages by fires -0.1076 -0.4123

Number of university and college students 63.73% 1.3874

Compositevaridble -4099.45 -5.4894™

Coefficient of determination = 0445
Fvdue = 19946
Sgnificancetest : two-Sded test for compositevariable
and one-Sded test for other explanatory variables
***  Sonificantatthe 1%leve
* : Gonificant a the 10% levd
Table3.  Edimation result of (14)
Dependent varigble : w
Explanatory variables Edimates t-vaue
Population density 54.0903 13.1379™
Number of university and college sudents 1730.32 4.4191"
(shortest)time distance to the seet of prefecturd office -55.6841 -0.2339
(shortest)time distance to Tokyo -1862.20 -11.3875"
Congant term 1.60E+06 52.3675"
Codfficent of determination =  0.844
Fvdue = 273921

Significanceted : one-sded test for al the explanatory variables

*** - Gonificant athe 1% leve

Table4.
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Dependent variable: r

Explanatory varigbles Edimates t-vaue

Recelved wage income 0.1446 11.1295™
Population density 21.7799 18.1786™
Precipitation 2.9368 0.3070
Coverage of sawerage network 69.2320 0.6744
Areaof park land 0.2710 0.9081
Number of bedsin hospitals 374.178 1.3167
Amount of damages by fires 0.3039 1.4722
Number of university and college students 202.833 2.4435"
Compostevariable -4030.29 -2.6209™
Congant term -162711 -8.2217

Coefficient of determination = 0.951

Fvdue = 353256

Sgnificancetest : two-Sded tet for dl amenity varicble

and one-9ded test for wage income and population density

**x  Ggnificant a the 1% leve
** - Sgnificant a the 5% leve

Table5.

Edtimation result of (16)
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Footnotes

1

2.

3.

4.

The detals on the variables and data are available from the authors upon request.

As shown in Table 2, the ratio between day-time and night-time populaionsis very close to unity in
both 1990 and 1995. This might permit the assumption that people work in the city where they
reside.

In contrast to our results, in Akal and Ohtake(1995) precipitation was judged as amenity to residents,
and areaof parkland was treated as disamenity to resdents.

It can be hypothesized thet the effect of the composite variable on residents, utility is not monotonous,
but takes an invested-U shape: up to a certain leve of the compodite varigble its “convenience effect”
prevals, and after that level its “congestion effect” prevails. From the definition of Vs in (7), the
estimation result is, thus, interpreted as showing that the * congestion effect” of the compodite variable
prevails around the mean vaues of attributes of the cities studied.

Examination of vdue digribution of the composte variable indicates that larger vaues of the
compodite variable were observed in most cities in Tohoku district with population less than 0.1
million and negative AN while smdler vaues of the composite variable were observed in most cities
near Tokyo with population between 0.1 million and 0.5 million and with positive AN . In view of the
measurement of composite variable in Table 2, its value becomes larger with population decrease
(namely, net out-migration). Thus, due to this correation between disturbance and the composite
varidblein (14), thereisapossihility of estimation bias of the coefficient.

In our model, the commuting cost within acity is assumed to be zero. But, in redlity, commuting cost
isnot negligible. We thusintroduced into (14) a variable of the average commuting time of residentsin
a city as a disamenity representing the physical and psychic disutility due to commuting. But the
coefficient of that variable was pogitive contrary to our expectation. Also, the availability of highway
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and highspeed train service in each city was introduced in (14) as an amenity to provide convenient
transportation network. However, its coefficient was negetive against our expectation.

In culculating the amenity value of each city, namely QOLI in (3), only the amenities whose
coefficients in (14) were sgnificant should have been sdected. However, the value of al amenity
varidbles in (14) were aggregated in the cadculation of QOLI. In this sense the result here is less

reliable. The cdculated amenity vaue for each city is available from the authors upon request.
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