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Char les  T iebout  (1956)  hypothes ized tha t  the  tendency  o f  po ten t ia l

res idents  to  "vo te  v l i th  the i r  fee t "  c rea tes  marke t - l  i ke  incent ives  fo r

e f f i c ien t  governnent .  H is  in t r igu ing  propos i t ion  spawned numerous  economic

s tud ies  tha t  tes ted  fo r  e f f i c iency  in  government  dec is ion-mak ing  (see,  fo r

example  0a tes  1969) .  One a t t rac t j ve  l ine  o f  research  re l ies  on  hedon jc

es t jmat ion  o f  the  re la t ionsh ip  be tween proper ty  va lues  and the  comple te  n ix  o f

taxes  and government  serv ices .  Jan  Brueckner  (1979,  1982)  demonst ra ted  tha t

the  par t ia l  der iva t ives  o f  such a  hedon ic  func t ion  w i th  respec t  to  the

prov is ion  o f  pub l i c  goods  can y ie ld  the  Samuelson cond i t ions  fo r  e f f i c jen t

a l loca t ion  o f  a  pub l  i c  good .

Tes ts  fo r  a l loca t ive  e f f i c iency  us ing  Brueckner 's  approach have y ie lded

mjxed resu l ts .  us ing  da ta  on  communi t ies  in  New Jersey ,  Brueckner  (1979)

found ev idence tha t  pub l i c  serv jces  are  sys temat ica l l y  over -prov ided.

However ,  in  a  subsequent  s tudy  us ing  da ta  on  communi t ies  in  l t4assachuset ts  and

fo l low ing  a  cha in  o f  reason ing  he  cons idered s imp ler  and nore  re l iab le ,

Brueckner  found no  ev idence o f  sys temat ic  under -  o r  over -prov is ion  o f  pub l i c

serv ices  and there fore  cou ld  no t  re jec t  the  T iebout  hypothes is . l  S teven

Del le r  (1990b)  a lso  cou ld  no t  re jec t  the  hypothes i  s  us ing  da ta  on  communi t ies

in  Ma ine .  However ,  when De l le r  (1990a)  a t tempted to  in te rna l  i ze  the  poss ib le

sp i l l over  o f  bene f i t s  be tween sma l le r  j u r i sd ic t ions  by  ana lyz ing  coun t ies  jn

I l l  ino is ,  he  found ev idence tha t  governments  under -prov ide  h ighway and po l  i ce

serv ' i ces .

Th is  paper  rnod i f ies  Brueckner 's  approach and app l ies  i t  to  da ta  on

communi t ies  jn  the  Har t fo rd ,  Connect icu t  Met ropo l i tan  Sta t i  s t i ca l  Area  ( l4SA) .

The focus  on  a  s ing le  labor  marke t  avo ids  prob lems o f  in te rpre ta t ion  tha t

1  Brueckner ,  1982 pp .  329.



n igh t  a r ise  in  ana lyses  across  labor  marke ts  f rom the  in te rac t jon  be tween

proper ty  va lues  and wages (see Roback  1982) .  The c ross-sec t jona l  ana lys is

re l ies  on  spat ia l  au to-cor re la t ion  techn iques  to  cont ro l  fo r  any  benef i t

sp i l lovers  among the  co terminous  ju r isd ic t ions .  Fur thermore ,  the  ana lys is

incorpora tes  more  in fo rmat ion  about  communj ty  serv ices  than was ava i lab le  in

Drev i  ous  s tud ies .

The es t imat ion  revea ls  ev idence o f  sys temat jc  resource  mjs -a l loca t ion .

In  par t i cu l  a r ,  communi t ies  in  the  Har t fo rd  MSA appear  to  have a l loca ted

re la t i ve ly  too  few resources  to  h ighways  and educat ion .

The Theory

Fo1 iowing  Brueckner ,  assume tha t  consumers  have ident ica l  tas tes  toward

pub l i c  aoods  (z r  . . . . zn ) ,  hous ing  serv ices  (q )  and  a  numera i re  p r i va te  good

(x ) .  Assume fu r ther  tha t ,  because  ind iv jdua ls  a re  mob j le ,  i n  equ i l i b r ium a l l

consumers  w i th  the  same leve l  o f  income can ach ieve  the  same leve ' l  o f  u t i l i t y

(u ) .  There fore ,  u t i l i t y  can  be  expressed as  a  func t ion  o f  income (y ) .

u (2 r , . , ,  zn ,  e ,  x )  =u= f ( y ) . (r)

The consumer 's  budget  cons t ra i  n t

Y = t u M c + R + x (2 )

re f lec ts  the  fac t  tha t  ren ta l  payments  (R)  en t i t le  consumers  to  g iven 1eve1 s

o f  hous ing  serv ices  and pub l ic  goods ,  and tha t  consuners  pay  taxes  ( rn )  on



the i r  s tock  o f  mob i le  persona l  p roper ty  (M. ) .2  For  t rac tab i l  i t y ,  assume tha t

in  equ i l ib r ium the  consumer 's  new purchases  o f  mob i le  persona l  p roper ty  jus t

o f fse t  deprec ia t ion  o f  the  proper ty  s tock  so  tha t  the  mob i le  p roper ty  tax

payments (tnM. ) are f ixed,

I t  fo l lows f rom the  consumer 's  budget  cons t ra in t  tha t  R must  sa t is fy

u ( 2 . , . , . . z n , q , y  -  R  -  r r { M c )  =  h ( y )  . (3 )

Equat jon  3  imp l jc j t l y  de tern ines  the  consumer  b id - ren t  func t ion

3  =  R ( 2 1 .  , , . . Z n , e ; y  -  ! J { c )  , (4 )

wh ich  ind ica tes  tha t  the  house ren t  tha t  i s  cons is ten t  w i th  the  assumed

ut i l i t y  l eve l  u  i s  a  func t ion  o f  the  leve l  o f  pub l i c  goods  p rov ided ,  hous ing

serv i  ces ,  and  d isposab le  income.

Because in  equ i l ib r ium the  jnd iv jdua l  must  be  ind i f fe ren t  be tween owning

and ren t ing ,  the  sa les  pr ice  o f  a  house (S)  represents  the  present  d iscounted

va lue  o f  the  a f te r - tax  s t ream o f  ren ta l  benef i t s .3  Le t  r ,  be  the  tax  ra te

fo r  rea l  es ta te  and 0  represent  the  d iscount ing  fac to r ,  Assuming tha t  rea l

es ta te  i s  an  in f in i te l y  l i ved  asse t ,  the  sa le  p r i ce  o f  a  hone  wou ld  be

'  Mob i le  persona l  p roper ty  i s  no t  cons jdered in  the  or ig ina l  Brueckner
mode l  ,  bu t  the  charac ter is t i cs  o f  communi t ies  jn  the  Har t fo rd  MSA make i t  a
necessary  cons idera t ion  here .  In  nany  cases ,  more  than one th i rd  o f  a l I
p roper ty  tax  revenues come f rom the  taxa t ion  o f  p roper ty  (such as  cars  and
boats )  tha t  i s  no t  rea l  es !a !e .

3  Th is  d jscuss ion  ignores  the  d i f fe ren t ia l  tax  t rea tment  o f  ren ters  and
owners .
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There fore ,  the  aggregate  va lue  o f  res ident ia l  p roper ty

w i th  h  hous ing  un i ts  wou ld  be

(5 )

in a commun i ty

(6 )

government  nus t  f jnance the  pub l ' i c

g ran ts  and ne t  bor rowing .
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'  I t ( 2 , . zn,  Q i iy  t  
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0n the  o ther  s jde  o f  the  p ic tu re ,  the

goods us ing  tax  revenues,  i  n  te rgovernmenta  I

Ba lanc ing  the  budget  requ i res  tha t

r P  +- P ' R c j  ( z j , v ) (7 )

v ' rhere  C j (2 , ,v )  i s  the  cos t  o f  p roduc jng  z  un ' i t s  o f  pub l i c  good j  g iven  a

popu la t ion  v  and G is  government  revenues f rom a l l  sources  exc lud ing  taxes  on

res ident ia l  rea l  es ta te .  The popu l  a t ion  fac to r  in  the  cos t  func t jon  a l lows

for  poss  ib l  e  congest i  on .

Subs t i tu t ing  the  ba lanced-budge t  equa t ion  in to  equa t ion  6  y ie lds

R i  + G  - c,  (z r ,v )J  , (8 )

c= \ -- Z J

n

t". =t,E

i  nd i  ca t i  ng  tha t  res ' iden t ia l

di scounted sum of aggregate

rea l  es ta te  va l  ues  in

res  i  dent i  a l  ren ts  and

a communi ty  a re  the

revenues f rom a l l  sources



other  than taxes  on  res jdent ia l  rea l  es ta te ,  less  the  cos t  o f  p roduc ing  the  n

pub l  i  c  goods  .

Brueckner  (1982)  demonst ra tes  tha t  d j f fe ren t ia t ing  equat ion  (8 )  w i th

respec t  to  the  leve ls  o f  pub l j c  goods  prov ided y ie lds  the  Samuelson

cond i t ions  fo r  op t ima l  p rov is ion  o f  pub l i c  goods ,  assuming tha t  the  pub l ic

goods do  no t  en ter  the  f i rms '  p roduc t ion  func t ions .  There fore ,  communi t ies

behave in  a  Pare to-e f f i c ien t  manner  i f  the  par t ia l  der iva t jve  o f  res ident ia l

rea l  es ta te  va lues  w j th  respec t  to  the  prov is ion  o f  pub l i c  goods  is  zero  fo r

a l I  o f  the  pub l ic  goods  prov ided.  Assuming tha t  the  communi t ies  in  the  sample

are  su f f i c ien t ly  s im i la r  tha t  most  share  a  common tendency  to  under -prov ide ,

over -prov ide ,  o r  op t ima l  1y  p rov ide  cer ta in  pub l i c  goods ,  es t ina t ing  the

proper ty  va lues  hedon ic  spec i f ied  in  equat ion  (8 )  y ie lds  es t i rna tes  o f  these

par t i  a1  der iva t i  ves .

The Data

Data  fo r  th is  ana lys is  o f  the  communi t ies  sur round ing  Har t fo rd ,

Connect jcu t  come f rom the  1980 Census  o f  Hous ing  and Popu la t ion ,  the  1977

Census o f  Governments  and Connect icu t ' s  Eoua l  i zed  Net  Grand L is t  fo r  1980.

The Equa l jzed  Net  Grand L is t ,  wh ich  js  compi led  f rom the  s ta te 's  annua l  s tudy

of  sa les  and assessments ,  p resents  es t imates  o f  the  va lue  o f  res jdent ia l  and

commerc ia l  rea l  es ta te  and o ther  persona l  p roper ty  in  each town.

The census  o f  hous ing  and popu l  a t ion  ind ica tes  the  number  o f  rooms in

the  med ian  hone (MEDR0OMS),  the  age o f  the  hous ing  s tock  (STRUC39,  the

propor t i0n  o f  homes cons t ruc ted  be fore  1939) ,  the  propor t ion  o f  hous ' ing  un i ts

w i th  a j r  cond i t i on ing  (A IR)  ,  the  number  o f  hous ing  un i t s  in  the  ju r i sd ic t ion

(H0USING)  and the  percentage o f  those un i ts  tha t  a re  unoccup ied  (VACANTRT) ,



the  to ta l  land  area  jn  the  ju r jsd ic t ion  (LANDAREA) ,  the  to ta l  popu la t ion  in

the  ju r isd ic t ion  (P0P80) ,  and the  per  cap i ta  jncome o f  the  popu la t ion .

The census  o f  governments  ind ica tes  the  ex ten t  o f  loca l  government

revenues from property taxes and other sources, and the extent of comnunity

indebtedness  as  a  share  o f  loca l  revenues (NETASSET) .4  The census  o f

governments  a lso  ind ica tes  the  ex ten t  o f  loca l  government  expend i tu res  on

educat ion  (LOCLSCHL) ,  po l  i ce  and f i re  p ro tec t ion  (SAFETY) ,  hea l th ,  hosp i ta l

and we l fa re  serv ices  (H&t^ IELFARE) ,  h ighway repa i r  and cons t ruc t jon  (HIGHWAY) ,

and any  o ther  expend i tu res  (0THEREXP) ,  Any  user  fees  or  t rans fers  f rom o ther
' loca1 governments  a re  subt rac ted  f r "om each o f  the  expend j tu res  var iab les  as

payments for servi ces rendered.

The Equa l  i zed  Net  Grand L is t  p rov ides  in fo rmat ion  on  the  va lue  o f

res iden t ia l  rea l  es ta te  in  the  ju r i sd ic t ion  (RESVALUE) ,  the  va lues  o f  non-

res ident ia l  rea l  es ta te  and taxab le  mob i le  p roper ty ,  and the  cor respond ing

ef fec t i ve  tax  ra tes .  A l l  va lues  are  ad jus ted  fo r  d i f fe rences  in  assessment

across  ju r isd ic t jons .  From th is  in fo rmat ion  and in fo rmat ion  f ron  the  censuses

of  hous ing  and government ,  I  cons t ruc t  es t imates  o f  the  share  o f  commerc ia l

p roper ty  in  the  ju r isd ic t ion  (COMMERCE) ,  loca l  government  revenues exc ' l  ud ing

taxes  on  res ident ia l  rea l  es ta te  (REVENUES)  and per  househo ld  income net  o f

persona l  p roper ty  taxes  (HINCOME).

A map o f  Connect jcu t  ind ica tes  the  d is tance be tween each communi ty  and

every other community, and between each community and the center of Hartford

c i ty  (DISTANCE) .

"  The o ther  sources  inc lude taxes  on  bus iness  rea l  es ta te  and mob i le
proper ty ,  loca l  l i cens ing  fees ,  i  n te rg  overnment  a l  g ran ts  and ne t  bor rowing .
l , , l j th  the  except ion  o f  Har t fo rd  C j ty ,  the  mun ic ipa l  i t ies  in  the  Har t fo rd  l ' lSA
d id  no t  use  sa les  o r  income taxes  to  f i nance  loca l  qovernment  ac t i v i t i es .



Af te r  obv ious  ou t l ie rs  were  removed,  comple te  da ta  a re  ava i lab le  fo r  79

communi t ies  in  the  Har t fo rd  MSA.  Because i t s  sheer  s ize ,  u rban na ture  and use

of  sa les  taxes  make i t  an  a typ ica l  communi ty  in  the  MSA,  Har t fo rd  C j ty  has

been exc luded f rom the  ana lys is .  Tab le  I  repor ts  descr ip t i ve  s ta t j s t i cs  fo r

the  va r iab les  used  in  th i s  ana lvs is .

The Esti  mati  on

F ive  economet r jc  p rob lems ar jse  in  the  es t imat ion  o f  equat ion  (8 ) .

F i rs t ,  the  ava j lab le  da ta  p rov ide  in fo rmat ion  on  communi ty  expend i tu res  on

pub l ic  serv ices ,  bu t  no t  on  the  Ieve ls  o f  serv ice  prov jded.  However ,  by

i  nver t i  ng  the  cos t  func t jons

E j  =  C j  ( z j , v ) (e)

one can express  the  leve ls  o f  serv ice  prov ided as

z,  = e,  (er ,  v  ) (  l0)

where  E,  i s  the  leve l  o f  expend i tu res  on  pub l ic  good or  serv jce  i .  Inver t ing

the  cos t  func t ions  i s  unappea l  ing  because  i t  imp l ies  tha t  a l l  j un isd ic t ions

are  equa l  l y  e f f i c ien t  (o r  ine f f i c ien t )  a t  t rans forn ing  money in to  serv ices .

Ho l rever ,  i t  i s  a  necessary  ev i l  tha t  has  been used in  the  prev ious  hedon jc

app l  i ca t ions  o f  Brueckner 's  theore t ica l  mode l  .  There fore ,  i t  i s  the  approach

taken here .

Second,  the  es t ' imat ion  is  vu lnerab le  to  p rob lems o f  he teroskedast ic i t y

and mul t i co l l  inear i ty .  Exp lo ra to ry  Breusch-Pagan tes ts  ind ica ted  tha t  the

er ror  var iance increased w i th  P0P80,  HOUSING and to ta l  expend i tu res .



Fur thermore ,  many o f  the  regressors  a re  in te r re la ted .  For  example ,  pub l i c

goods expend i tu res  jn  the  communi t ies  a re  h igh ly  cor re la ted  w i th  each o ther

and w i th  popu la t ion  and hous ing .  Such mul t i co l l  inear i ty  l lou ld  a f fec t

es t imates  o f  s tandard  er ro rs  and cou ld  lead to  unwar ran ted  acceptance o f  the

T iebout  hypothes  i  s ,

For tunate ly ,  bo th  o f  these es t imat ion  prob lems cou ld  be  addressed

s inu l taneous ly .  D iv id ing  a l l  o f  the  var iab les  by  the  square  roo t  o f  to ta l

expend i tu res  reduces  the  Breusch-Pagan tes t  s ta t j s t i c  be low the  c r i t i ca l  va lue

for  he teroskedast ic i t y  and subs tan t ia l l y  reduces  the  cor re la t ions  among the

regressors .  For  example ,  the  Pearson cor re la t ion  coef f j c ien t  fo r  the

re la t ionsh ip  be tween LOCLSCHL and HIGHI{AY dec l  ines  f rom .7923 to  .5257.

There fore ,  th is  approach has  been fo l lowed fo r  th is  ana lys is .

Th i rd ,  there  may be  benef i t  sp i l lovers  be tween ju r isd ic t ions  tha t  cou ld

in t roduce spat ja l  au tocomela t ion .  However ,  the  sp i l lover  o f  benef i t s  be tween

jur isd ic t ions  shou ld  be  a  func t jon  o f  the  d is tance be tween them.  A f te r  a l l ,

i t  seems reasonab le  tha t  communj t ies  a re  more  l i ke ly  to  benef i t  f rom the j r

ne ighbor 's  expend i tu res  on  po1 ice  and f i re  p ro tec t ion  than f rom the  po1 ice  and

f i re  expend i tu res  o f  a  ju r isd ic t ion  on  the  o ther  s ide  o f  the  MSA.  There fore ,

techn iques  deve ioped by  Rob in  Dub in  (1988)  a re  used to  tes t  and cor rec t  fo r

the  presence o f  spa t ia l  au tocor re la t ion  in  the  da ta .5

Four th ,  a  ju r isd ic t ion 's  mix  o f  serv ices  and taxes  may be  an  endogenous

func t ion  o f  communi ty  charac ter i  s t i cs  such as  income.  Idea l  1y ,  one wou ld  want

to  deve lop  a  two s tage mode l  where in  expend i tu res  and nonres ident ia l  revenues

where  de termined pr io r  to  p roper ty  va lues .  However ,  there  is  no t  enough

'  For  a  conp le te  exp lana t ion  o f  the  techn ique ,  wh jch  re l jes  on  the
assumpt ion  tha t  the  spat ia l  au tocor re la t ion  be tween two po in ts  i s  a  negat jve
exponent ia l  func t ion  o f  the  d js tance be tween them.  see Dub in .



i n fo rmat ion  to  separa te ly  ident i f y  the  f i ve  types  o f  expend i tu res  and the

REVENUES var iab le ,  and cons jderab le  in fo rmat ion  v lou ld  be  los t  th rough

aggregat ion .  Fur thermore ,  the  spat ia l  au tocor re la t ion  techn iques  do  no t

eas i l y  genera l i ze  to  mu l t i - s tage  es t imat ion .  F ina l  1y ,  the  expend i tu res  and

revenues data (which come from the 1977 Census of Governments) were gathered

pr io r  to  the  da ta  on  proper ty  va lues ,  incomes and hous ing  charac te [ i  s t i cs

(which come from the 1980 Census of Housing and Popu.l  at jon and the 1980 Net

Grand L is t ) .  There fore ,  i t  seems reasonab le  to  t rea t  the  expend i tu res  and

revenues var i  ab l  es  as  exogenous.

The f jna l  economet r ic  p rob lem ar jses  because econon ic  theory  p rov ides

l i t t le  gu idance about  the  func t iona l  fo rms fo r  the  consumer 's  b id - ren t

func t jon  and the  inverse  cos t  func t ions  fo r  the  pub l ic  goods .  There fore ,  I

es t imate  equat ion  (8 )  in  par t ia l l y  reduced fo rm

e =  
f  f r (e . , . . .e , . . v ,q rh ,y - rMM)  +c ( l l )

where  € j  i s  expend i tu res  per  cap i ta  on  pub l ic  good (o r  serv ice)  j  and  f ( . )  can

be  e i the r  a  I i near  o r  a  ioqar i thmic  func t ion .6

Resul ts

As  Tab le  2  jnd ica tes ,  communj t ies  jn  the  Har t fo rd  MSA apparent ly  d id  no t

in  a  Pare to-e f f i c ien t  nanner  dur ing  the  pen iod  under  s tudy .  Regard less

the  fo rm o f  the  f ( . )  func t ion ,  the  jo in t  hypothes is  tha t  the  coef f i c ien t  on

of  the  expend j tu res  var jab les  is  zero  is  re jec ted  a t  the  1  percent  leve l

The

act

o f

a l l

u Because NETASSET
t rans formed when the  f ( . )

takes  on  bo th  pos i t i ve  and  nega t i ve  va lues ,  i t  j s  no t
func t ion  i s  es t imated  us ing  na tu ra l  l ogs .

9



of  s ign i f i cance . /  In  par t i cu la r ,  the  da ta  sugges t  tha t  commun i t ies  in  the

Har t fo rd  MSA cou ld  inc rease proper ty  va1 ues  by  ra is jng  taxes  on  res ident ia l

p roper ty  ( the  on ly  e lement  o f  the  budget  no t  he ld  cons tan t  in  the  es t imat ion)

and us ing  the  proceeds to  inc rease spend ing  on  educat ion  or  h ighways .

I t  i s  jn te res t ing  to  no te  tha t  no  government  serv ice  appears  to  have

been sys temat ica l l y  over -prov ided.  There fore ,  the  da ta  suppor t  the  no t jon

tha t  res idents  have a  tas te  fo r  a l l  t ypes  o f  government  serv ices  - -  inc lud ing

t rans fer  payments  such as  hea l th  and we l fa re  serv ices  - -  and are  w i l l i ng  to

tax themsel ves accord i  ng ly .

The ana lys is  a1  so  prov ides  some ev idence tha t  benef i t  sp i l lovers  be tween

jur isd ic t ions  are  inconsequent ia l  .  When a  l inear  func t iona l  fo rm is  used to

es t imate  f ( . ) ,  a  l i ke l ihood  ra t io  tes t  de tec ts  spa t ia l  au tocor re la t ion  tha t  i s

s ign i f i can t  a t  the  5  percent  leve l  ,  bu t  cor rec t ing  fo r  the  spat ia l

au toco f fe la t jon  has  no  qua l ' i ta t i ve  e f fec t  on  the  resu l ts  (see  Tab le  2 ) .  When

a logar j thmic  func t iona l  fo rm js  used to  es t imate  f ( ' ) ,  a  I  i ke l ihood ra t io

tes t  fa i l s  to  de tec t  any  spat ia l  au tocor re l  a t  ion ,  l , lh i le  j t  may imp ly  on ly

tha t  the  spat ia l  au tocor re la t ion  takes  on  a  d i f fe ren t  f r "om than assumed in  the

ana lys is ,  th j s  resu l t  i s  cons is ten t  w i th  Dub in ' s  ana lys is  o f  hous ing  va lues  jn

wh jch  she found tha t  spa t ia l  au tocor re la t ion  decayed in  less  than 2  mi les .

The communi t ies  under  s tudy  here  are  genera l  1y  more  separa te  than tha t .

Compari sons with Previous Analyses

The imp l  i ca t ion  tha t  pub l j c  serv ices  are  sys temat ica l l y  under -prov ided

'  The F-Sta t is t i cs  fo r  the  jo in t  hypothes is  a re  7 .07  and 6 .31  (w i th  5
and 5 l  degrees  o f  f reedom)  fo r  the  l inear  and logar i thmic  func t iona l  fo rms,
respec t ive ly .  The L ike l ihood Rat io  fo r  the  l  inear  func t iona l  fo rm wi th
spa t ia l  au tocor re la t ion  (wh ich  i s  d is t r jbu ted  as  a  ch i -square  random var iab le
wi th  5  degrees  o f  f reedom)  is  78 .02 .
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j n  the  Har t fo rd  MSA is  incons js ten t  w i th  most  o f  the  prev ' ious  app l  i ca t ions  o f

Brueckner 's  theore t ica l  mode l  .  Three  fac to rs  may exp la in  those

incons is tenc jes .  F i rs t ,  the  communi t ies  ana lyzed here  come f rom a  s ing le

labor  marke t  wh j le  the  prev ious  ana lyses  have inc luded communi t ies  f rom

mul t ' ip1e  labor  marke ts  w i th in  a  s ing le  s ta te .  Because d j f fe rences  in

ameni t ies  such as  pub l ic  serv jces  can be  cap i ta l j zed  in to  wages as  we l l  as

proper ty  va1 ues  (see Roback ,  1982) ,  inc lud ing  more  than one I  abor  narke t  jn

the  prev ious  s tud ies  may have b iased the  es t imates  o f  the  re la t ionsh jp  be tween

proper ty  va lues  and pub l ic  serv ices ,  and w i l l  have mudd led  the  in te rpre ta t ion

of  the i r  resu l ts .s  There fore ,  incons is tenc ies  be tween th is  s tudy  and prev ious

s tud ies  may re f lec t  spec i f i ca t ion  er ro rs  jn  the  ear l  ie r  work .

Second,  th is  ana lys is  has  been s imp l  i f ied  to  use  aggregate  res jdent ja l

p roper ty  va lues  as  the  dependent  var jab le  ra ther  than aggregate  to ta l  p roper ty

va lues  as  in  most  o f  the  prev ious  app l ica t ions  (Brueckner  1982,  De l le r  1990a,

1990b) ,  Because bus iness  proper ty  va lues  are  independent  o f  government

serv ices  (by  assumpt ion) ,  the  coef f i c ien ts  on  government  serv ices  and the

imp l ica t ions  fo r  the  T iebout  hypothes is  shou ld  be  unaf fec ted  by  the  cho ice  o f

dependent  var iab le .  However ,  inc lud ing  bus iness  proper ty  in  the  dependent

var iab le  adds  no ise  to  the  es t imat ion  tha t  migh t  a f fec t  the  coef f i c ien t

es t imates  in  smal l  samples .  Fur thermore ,  any  var iab le  used to  cont ro l  fo r

var ia t ions  in  bus iness  proper ty  va lues  (such as  the  number  o f  f i rms)

unnecessari ly reduces the degrees of freedom.

The th i rd  fac to r  tha t  may exp la in  d i f fe rences  be tween th is  s tudy  and

prev ious  s tud ies  is  the  t rea tment  o f  mob i le  persona l  p roper ty .  A l though there

8  In  par t i cu la r ,  i f  some
cap i ta l  i zed  in to  wages,  then
Samuel  son cond i t ions  fo r  the

of  the  benef j t s  o f  government  serv ices  are
max imiz ing  proper ty  va lues  need no t  lead  to  the
e f f i c ien t  a l loca t ion  o f  pub l  i c  goods .
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j s  no  reason to  be l  ieve  tha t  loca l  amen i t ies  a re  cap i ta l  j zed  in to  the  va lue  o f

mob i le  p roper ty  l i ke  boats  o r  cars ,  the  d i f fe rences  be tween rea l  es ta te  and

persona l  p roper ty  a re  no t  addressed in  the  prev ious  ana lyses .  Ad jus t ing  the

ana lys is  to  acconmodate  the  d is t jnc t ion  Ieads  th is  s tudy  to  use  d i f fe ren t

measures  o f  the  dependent  var iab le ,  househo ld  income,  and Ioca l  government

revenues ne t  o f  p roper ty  taxes .  Some o f  the  d i f fe rences  be tween th js  ana lys is

and prev ious  ana lyses  rnay  resu l t  f rom those re f inements  in  the  cho ice  o f

var i  ab l  es .

Goncl us i  ons

Th is  ana lys js  sugges ts  tha t ,  g i ven  the  ex is t ing  hous ing  s tock ,

governments  in  the  Har t fo rd ,  Connect icu t  MSA d id  no t  ac t  e f f i c ien t ly  dur ing

the  la t te r  par t  o f  the  1970s.  In  par t i cu l  a r ,  the  es t i rna t jon  jnd ica tes  tha t

rea l  es ta te  va lues  in  the  | ' |SA cou ld  have been increased by  inc reas ing  taxes  0n

res ident ia l  rea l  es ta te  and us ing  the  proceeds to  p rov ide  more  educat ion  and

h ighway serv ices .  The governments '  sys temat ic  ine f f i c jenc ies  may re f lec t  the

prob lems o f  p lann ing  in  an  uncer ta in  in f la t ionary  env i ronment ,  ra ther  than an

out r igh t  re jec t ion  o f  the  T iebout  hypothes is ,  bu t  th is  p iece  o f  ev jdence a lso

cas ts  some doubt  on  the  shor t - te rm jmpact  o f  vo t ing  w i th  your  fee t .
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Vari abl e

RESVALUE

D] STANCE
LANDAREA
STRUC39
MEDROOMS
AIR
HINCOME
NETASSET
VACANTRT
COMMERCE
HOUS I NG
POPSO

SAFETY
H&I{ELFARE
H I GHWAY
LOC LSCH L
OTHEREXP

REV ENU ES

Tabl e 1

Descr i  p t i  ve  S ta t j  s t j  cs

Mean

27 477 4  .30

2t .97
30 .12
28.r2

o . L l

40.68
24282.81

-45.82
t . L l

22.30
5407 .94

14647 .92

658620 .25
129  518  .  99
4597 46 .84

4578392.41
1954455.70

4977871.08

Standard  Dev ia t ion

201050 .51

12.45
1 5 .  f v

13.20
0 .37

1 t  e E
3783 . 25

39.  10
t . a t

11.98
5400.  44

14342.54

1045467.60
210867.  I9
458323.07

4003 500 . 98
3088630.08

5791824.88
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Intercept

D I STANC E

LANDAREA

STRUC39

MEDROOMS

AIR

H INCOME

NETASSET

VACANTRT

COMI4ERC E

HOUS ING

POPEO

H&t^IELFARE

H IGHWAY

SAFETY

LOC LSCHL

OTHEREXP

REVENUES

R-Square
It lax i  mum Li kel i  hood

Tab l  e  2
Regre s s i  on Resul ts

Model A

18 .64
(30  .31  )

1099 .35  *
(s38 .67)
- l e o  ? l
(356 .70)
- t + L . I A

(412  .47  )-44665 .21  *
(  11056.  50)

267  .61
(6s8 .  oo )

9 .56  *
(2  .  08 )

I06  .  67
(140 .43)
1320 .50
(902 .  73  )

52.07
(671  .40)

45 .08  *
(1s.s2)

- J .  I '

(4.e0)

0.04
(0 .0e)
0 .11  *

(0 .03)
-0 .05
(0 .03)
0 .05  *

(0 .01)
0 .02

(0 .01)
-0 .03  *
(0 .  01  )

.8040
-789.45

Model B

5 J . J Y

(  2s.64)
1379.23 *
(  616 .  24)
-270 .54
(  3 /6 .83  )
-270 .95
(  435 .38)

47779.03  *
(10141 .32)

-  110 .75
(6e6 .42)

I0 .57  *
(2 .01)

136 .  82
(135 .6e)
840.  60

(88e.  70  )-206 . t7
(623 .45)

45 .04  *
(14 .5s )
-9 .26
(4 .74)

0 . l0
(0 .08)
0 .09  *

(0 .03)
-0 .06
(0 .03)
0 .05  *

(0 .01)
0 .01

(0 .01)
-0 .03  *
(0 .  01  )

.7946
-  /  d o . 3 /

Model C

-  1021 .  46
(  179.3e)

6 .37
(3 .e3)
-0 .  64
(4.  s0)
-0 .  23
(4 .82)
16.78

(37.  s8)
- 6 . O 2

t . { J

134.67 t
(20.02)
t12.78
(s6.80)
-12.12 *
(4 .36)
- 8 .93  *
(4 .4e)

182.93 *
(  19.  e I )

-113.17 *
(21 .4r  )

3 .35
(2 .37 )
16.  24 *
(4 .61)
5 .74

(3 .35)
89.00 *

(  l7  .3e)
14.31
(5 .37)
0 .01

(0 .0r  )

.9034
-733.55

Model  A  =  f  ( . )
Mode l  B  =  f ( . )
Mode l  C =  f ( . )

func t i  on  I  i near .
func t ion  I inear ;  cor rec ted  fo r  spa t ja l  au tocor re la t ion .
func t i  on  I  ogar i  thmi  c .

S tandard  er ro rs  a re  in  paren theses .  An as ter isk  ind jca tes  tha t  the  var iab le
is  s ign i f i can t ly  d i f fe ren t  f rom zero  a t  the  5  percent  leve l  .
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