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The Pol i t ical Econoqy of School Reform

S. Grosskopf, K. Hayes, L. Taylor, and l , l .  l , leber*

Abstract

Despite al i  the rhetorjc about school reform, there are few
s igns  o f  subs tan t ive  change.  One source  o f  the  de lay  in  chang ing
the system may be opposit ion by interest groups that do not expect
to gain from reform. The authors use distance function
methodo logy  to  s imu la te  deregu la t ion  o f  u rban schoo l  d is t r i c ts  in
Texas and thereby identi fy the probable winners and losers of
educat iona l  re fo rm.  The s jmu la t ion  ind ica tes  tha t  paren ts  and
s tudents  in  schoo l  d is t r i c ts  tha t  a re  poor  and have a  re la t i ve ly
h igh  propor t ion  o f  minor i ty  s tudents  have l i t t le  to  ga in  f rom
deregu la t ion  because they  are  a l ready  us ing  the i r  inpu ts  more
ef f i c ien t ly  than wea l th ie r  schoo l  d is t r i c ts  w i th  fewer  minor i ty
students. Furthermore, the potential gains from deregulat ion
increase as property wealth and expenditures per student increase.
The s imu la t ion  a lso  ind ica tes  tha t  many educat ion  pro fess iona ls
are extractjng rents ( in terms of excess employment) from the
cuffent system, and that deregulat ion and incentives for jncreased
ef f i c iency  wou ld  lead nany  schoo l  d is t r i c ts  to  subs t i tu te  teacher
a ides  fo r  teachers ,  admin is t ra to rs ,  and pro fess iona l  s ta f f .
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In  the  decade s ince  the  pub l  i ca t ion  o f  A  Nat ion  a t  R isk :  The Imoera t ive

for Educational Reform (Gardner et al ,  1983), Americans have become

increasingly concerned about improving primary and secondary education in the

United States. l4any types of reform have been proposed to address these

.  concerns .  Yet r  desp j te .a l l  the  rhe tor ic ,  few s igns  o f  subs tan t ive  change are

evident. In part,  the delay in changing the school system ref lects

uncertainty about the relat ive eff icacy of the various reform proposals. But

in the minds of many of the reformers, too much of the delay ref lects

opposit ion from interest groups that do not expect to benefi t  from reform (for

example ,  see  Chubb and Moe 1990) .  In  th is  paper ,  we use recent ly  deve loped

models of performance to simulate publ ic school reform and thereby to reveal

the  conf l i c t ing  in te res ts  o f  var ious  groups  concerned w i th  educat ion .

Excluding programs that cal l  sirnply for an infusion of money,

educational reforms come in two basic f l  avors - - reforms that redistr ibute

resources  among schoo ls  and re fo rms tha t  red is t r ibu te  resources  w i th i r

schools. Reforms that redistr ibute resources among schools produce

unambiguous consequences for the educational interest groups because these

measures would not require changes in standard operating procedures, and

substan t ja l  economic  research  demonst ra tes  tha t  they  wou ld  have l i t t le

sys temat ic  e f fec t  on  schoo l  qua l i t y  (see ,  fo r  example ,  Hanushek 1986) ,

Taxpayers  who expec t  an  inc rease in  tax  l iab i l i t ies  wou ld  ra t iona l l y  oppose

re form,  wh i ie  taxpayers  who expec t  a  decrease in  tax  I iab i l j t ies  wou lc

ra t iona l l y  suppor t  i t .  Teachers ,  admin js t ra to rs ,  and o ther  schoo l  personne l

in  ju r i sd ic t ions  schedu led  to  rece ive  add i t iona ' l  funds  wou ld  ra t jona l l y

suppor t  re fo r rn ;  schoo l  personne l  in  ju r i sd ic t ions  tha t  v lou ld  lose  revenues

would rat ional 1y oppose reform.



The consequences  o f  red is t r ibu t ing  resources  w i th jn  schoo ls  a re  much

less  obv ious .  Necessar i l y ,  some types  o f  personne l  w i l l  be  employed less  or

more under the new regime, One would expect that personnel groups that are

cunent ly  over -employed re la t i ve  to  the i r  compensat ion  wou ld  an t ic ipa te  losses

in empl oyment after reform and would rat ional ly oppose i t .  Personnel groups

that are currently under-employed relat ive to their compensation could expect

to be in greater denand after reform and would rat ional ly support i t .  To the

ex ten t  tha t  the  red is t r ibu t ion  o f  resources  w i th in  schoo ls  changes educat jona l

outcones, one would also expect parents to support reforms that inprove their

schoo ls .  Fur thermore ,  i f  re la t i ve  schoo l  qua l  i t y  i s  cap i ta l  j zed  in to  p roper ty

values, one would expect homeowners to support reforms that inprove the

re la t i ve  s tand ing  o f  the i r  schoo ls .  However ,  i t  i s  no t  c lear  wh ich  personne l

groups are currently under-employed and which personnel groups are over-

employed,  re la t i ve  to  the i r  compensat ion ,  no l i s  i t  c lear  wh jch  schoo ls  wou ld

exper ience re la t i ve  improvements  in  qua l  i t y .

Us ing  an  ind i rec t  ou tpu t  d is tance func t ion ,  we s imu la te  re fo rm o f  pub l i c

schoo l  d is t r i c ts  in  Texas  to  ident i f y  the  w inners  and losers  f rom a

deregu la t ion  po l  i cy  tha t  a l lows schoo l  d is t r i c ts  to  rea l loca te  the i r

resources .  l le  f ind  tha t  nos t  schoo l  d is t r i c ts  cou ld  a l loca te  the i r  resources

more effect jveiy than the status quo, perhaps because the Texas state

leg is la tu re  heav i l y  regu la tes  the  schoo l  s ,  and there fore  tha t  regu la t ion  adds

substan t ia l l y  to  the  cos t  o f  educat ion  in  Texas . l  The s imu la t ion  ind ica tes

that school adrni n i  strators, teachers and professional staff  (such as

counse lors )  a re  1 ike1y  to  lose  employment  th rough deregu la t ion  wh i le  teacher

'  For  example ,  the  leg is la tu re  se ts  h i r ing  s tandards ,  max ' imum c lass
s izes  and teacher  compensat ion  schedu les .



a ides  are  l i ke ly  to  ga in  enp loyment .  The s imu la t ion  a lso  suggests  tha t  schoo l

deregulat ion could widen the gap between r ich and poor school distr icts

because students and parents in aff luent areas of the state would be more

l i ke ly  to  benef i t  f rom deregu la t ion  than wou ld  s tudents  and parents  in  poorer

par ts  o f  the  s ta te .

These results suggest that reform wil l  remain an important issue because

i t  benef i t s  la rge ,  po1 i t i ca l l y  in f luent ia l  g roups  o f  paren ts .  However ,  re fo rm

wil l  continue to be dif f icult  to achieve because teachers and other members of

the educational establ ishment are better organized than the parents who are

l ikely to benefi t  from reform.

The l'lodel

We mode l  educat iona l  dec is ion-mak ing  under  the  s ta tus  quo and under  de-

regu la t ion  us ing  the  d ' i rec t  and ind i rec t  ou tpu t  d is tance func t ions ,

respectively. l le choose distance functjons over the more famil iar cost or

produc t ion  func t ions  fo r  severa i  reasons .  F i rs t ,  un l i ke  cos t  func t ions  wh ich

presume cos t -n in imiz ing  behav io r ,  a  d js tance func t ion  has  no  enbedded

behav jo ra l  ob jec t ive  and,  there fore ,  lends  i t se l f  we l l  to  ana lyses  o f  the

pub l  i c  sec tor .  Fur thermore ,  pub l i c  sec tor  o f f i c ia ls  may be  t ry ing  to  max imjze

outpu t  g iven  ava i ' l  ab le  resources  ra ther  than t ry ing  to  mjn imize  the  cos t  o f

p roduc ing  a  g iven leve l  o f  ou tpu t ,  suggest ing  tha t  a  p roduc t ion- func t ion

approach would be more appropriate than a cost-function approach. However,

because produc t ion  func t ions  are  s ing le -ou tpu t  representa t ions  o f  techno logy ,

they  have l im i ted  use  in  mode l ing  mul t i -ou tpu t  techno log ies .  The d i rec t

ou tpu t  d is tance func t ion  a l lows us  to  employ  a  p roduc t ion- func t ion  approach in

a  mul t i -ou tpu t  se t t ing ,  and the  ind i rec t  ou tpu t  d is tance func t ion  a l lows us  to



i n t roduce a  budget  cons t ra in t  in to  the  mul t i -ou tpu t  techno logy .

To model the regulated status quo, we use the direct output distance

func t ion .  As  descr jbed by  Shephard  (1970) ,  the  d i rec t  ou tpu t  d js tance

function can be defined as

Do(4,x , , ! )  =n in  E:y /0  e P(4,7) ) ,

where  1 ,  i s  a  vec tor  o f  f i xed  input  quant i t ies ,  1 "  i s  a  vec tor  o f  var iab le

' inpu t  quant i t ies ,  y  i s  a  vec tor  o f  ou tpu t  quant i t ies ,  and l /9  g ives  the

propor t ion  by  wh ich  a1  I  ou tpu ts  can be  expanded and s t i l l  remain  feas jb le

g iven the  d i rec t  p roduc t ion  poss ib i l i t i es  se t ,  P(X,X, ) . '  As  in  a  regu la ted

environment, the input vector ,(=(I '  Xn) is treated as exogenously determined

jn  th is  descr ip t ion  o f  techno logy ,  t r le  assume tha t  admin js t ra to rs  in i t ia l l y

face  th is  techno logy  under  the  regu la ted  organ iza t iona l  s t ruc tu re .

lJe use the indirect output distance function to model a deregulated

educat iona l  env i ronment  in  wh jch  admin is t ra to rs  a re  budget -cons t ra ined bu t  a re

free to choose their variable inputs as long as they sat ' isfy the budget

cons t ra in t .  Shephard  (1974)  de f jnes  the  ind i rec t  ou tpu t  d is tance func t ion  as

IDo(Xp P/c, /)  = min I)":y/) '  e IP(y, prtc)| , (2)

where  c  i s  to ta l  var iab le  cos t ,  pu  is  a  vec tor  o f  var iab le - input  p r ices ,  and

l /1  i s  the  max imum amount  a l l  ou tpu ts  can be  expanded and s t i l l  be  feas ib le

g iven the  ind i rec t  (budget -cons t ra ined)  p roduc t ion  poss ib i l i t i es  se t ,

lP(7 t ,p " /c ) .  IP(X 'p" /c )  i s  the  la rges t  p roduc t ion  poss ib i l i t y  se t  a1  low ing  1u

to  vary  bu t  sa t is fy  the  budget  cons t ra in t  (pn 'Xu s  c1 ,

2  By  de f in i t ion ,  a l l  o f  the  e lenents  o f  the  l  and y  vec tors  a re  conta ined
in  the  non-negat ive  rea l  1 ine .

(1)



Figure  I  i l l us t ra tes  the  d i rec t  and ind i rec t  ou tpu t  d is tance func t ions

for a typical school distr ict that produces two outputs. The set P(h,,X,),

wh ich  descr ibes  the  bes t  p rac t ice  techno logy  under  the  s ta tus  quo,  g ives  a l1

possible conbinations of the two outputs that can be produced with the given

input  bund le  ( I 'X" ) .  Suppose tha t  a  par t i cu la r  schoo l  d is t r i c t  has  observed

outpu t  bund le  A ,  wh ich  i t  p roduces  f rom j ts  g iven  input  bund le  1n .  The d i rec t

d is tance func t ion  te l l s  us  how fa r  tha t  observed bund le  i s  f ro rn  the  f ron t ie r

o f  the  d i rec t  techno ' logy ,  P(1 , , [ " ) ,  ho ld ing  the  mix  o f  ou tpu ts  cons tan t .  Th is

is equal to the rat io 0A/0U, where U represents the maximum output feasible

w i th in  P(1 r ,1 , ) ,  g i ven  the  observed  ou tpu t  m ix  and  inpu t  bund le  ( i .e . ,  the

s ta tus  quo) .  Th is  ra t io  i s  in te rpre ted  as  a  measure  o f  techn ica l  e f f i c iency .

The se t  lP(X,p , /c ) ,  wh ich  descr jbes  the  deregu la ted  techno logy ,  g ives

a l l  the  poss ib le  combina t ions  o f  t l ro  ou tpu ts  tha t  can  be  produced g iven the

schoo l  d is t r i c t ' s  budget  cons t ra in t  (c )  and var iab le - input  p r ices  (p" ) .  The

schoo l  d is t r i c t  j s  a l lowed to  choose var iab le  inputs  as  long as  1"  sa t is f ies

the  budget  cons t ra in t ,  so  in  th is  case P(Xr ,X , )  w i i l  be  a  subset  o f

lP(X,p , /c ) .  The ind i rec t  ou tpu t  d is tance func t jon  te l l s  us  how fa r  the

observed output bundle is from the frontier of the indirect or budget-

cons t ra ined (deregu la ted)  techno logy ,  IP(X,p" /c l .  In  th is  f igure ,  tha t

equal s the rat io 0Al0T.

The d i rec t  and ind i rec t  d is tance func t ions  have severa l  use fu l

p roper t ies ,  They  take  on  va lues  less  than or  equa l  to  one as  long as  y  i s

feas ib le .  Va lues  o f  one jnd jca te  tha t  observed ou tpu t  i s  on  the  boundary  o f



the  respec t ive  produc t ion  poss ib i l i t y  se t .3  Equ iva len t ly ,  va lues  o f  one

ind ica te  tha t  the  par t i cu la r  schoo l  d is t r i c t  j s  techn ica l l y  e f f i c ien t  in  the

sense o f  Far re l  I  (1957) ,1

Because re lax ing  cons t ra in ts  necessar i l y  a l lows fo r  g rea ter  po ten t ia l

ou tpu t ,  a l low ing  schoo l  d is t r i c ts  to  choose inputs  sub jec t  to  a  budget

cons t ra in t  ins tead o f  fac ing  the  in i t ia l  ,  regu la ted  input  vec tor  nay  inc rease

their output. l ie can simulate the potential jncrease from deregulat ion by

exp lo i t ing  the  re la t ionsh ip  be tween the  d i rec t  and ind i rec t  ou tpu t  d is tance

func t ions :

pul(u s c -ID,(X1, pJc, y) = Do(y.1,x,, !) , (3)

The re la t ionsh ip  re f lec ts  the  fac t  tha t  a  deregu la ted  schoo l  d is t r i c t  cou ld

a lways  choose the  input  bund le  i t  uses  under  the  s ta tus  quo,  and po ten t ia l l y

cou ld  inc rease ou tpu t  in  a  deregu la ted  env j ronnent .

For  th is  ana lys is ,  we neasure  the  ga ins  in  po ten t ia l  ou tpu t  f rom th is

s imu la ted  deregu la t ion  as  the  ra t io  o f  the  max i rnurn  po ten t ia l  ou tpu t  ach ievab le

i f  schoo l  d is t r i c ts  a re  a l lowed to  choose any  budget -sa t is fy ing  input  bund le

5  Formal  l y ,

Do(xt,x*.'!) < |
Do(x1,x,, !)  = |

IDo(yf ps/c, y) < |
ID.(xf  p/c,  t )  = |

*Y e P(Y4'X.)
oy e Isoq P (y*,X,)

*y e IP(y4, p,/  c)
*.*y e Isoq IP(1r, prtc) '

" In  fac t ,  the  d i rec t  ou tpu t  d is tance func t ion  is  the  rec ip roca l  o f
Far re l l  ou tpu t - inc reas ing  techn ica l  e f f i c iency .



d iv ided by  the  rnax imum poten t ia l  ou tpu t  ach ievab le  us ing  the  in i t ia l  vec tor  o f

i  nputs :

GAIN = IDo(k,, p7/c, y)/0.(x1,x,,t).

Thus, the measure of gain from deregulat ion represents addit ional

output above and beyond that which could be achieved by becoming

ef f i c ien t  g iven  the  in i t ia l  a l loca t ion  ( in  the  sense o f  Far re l l  ) .

I ,  GAIN is represented by 0Ul0T.

The Data

(4)

potenti a1

techn i cal 1y

In F i gure

l l e  app ly  the  d js tance- func t ion  approach descr ibed in  the  prev ious

sec t ion  to  a  sample  o f  134 urban Texas  schoo l  d is t r i c ts  opera t ing  in  1989,

The sample  inc ludes  a l  I  u rban schoo l  d is t r i c ts  w i th  enro l lments  be tween 1 ,000

and 5 ,000 fo r  wh ich  comple te  da ta  were  ava i lab le .  l , Je  res t r j c t  the  sample  to

urban school distr icts of moderate size because we wanted to choose a subset

o f  schoo l  d is t r i c ts  w j th  a  common educat iona l  techno logy .  Anecdota l

information suggests that very large and very sna' l  I  school distr icts face

subs tan t ia l l y  d i f fe ren t  p roduc t ion  techno log ies .  Data  on  schoo l  d js t r i c t

' inputs come from The Texas Research League. t t ,e extract est imates of school

d is t r i c t  ou tpu ts  and quas i  - f i xed  inputs  tha t  a re  beyond schoo l  d is t r i c t

control from data provided by the Texas Education Agency.

Our  da ta  on  schoo l  d is t r j c t  inpu ts  inc ludes  four  var iab le  inputs :

admin is t ra to rs  (AD) ,  teachers  (TEACH) ,  p ro fess iona l  suppor t  s ta f f  (SUP) ,  and

teach ing  a ides  (A IDE) ,  and one quas i  - f i xed  cap i ta l  inpu t :  opera t ing  and

majn tenance expend i tu res  (MAINT) .  The input  p r ice  da ta  cons is ts  o f  average

annua l  sa la r jes  pa id  to  schoo l  admin js t ra to rs ,  teachers ,  suppor t  s ta f f ,  and



teacher  a ides .  Because we cons ider  the  cap i ta l  inpu t  as  quas i - f i xed  and

beyond school distr ict control in the short run, the relevant measure of the

budget each school distr ict faces is the total cost per student of hir ing the

four personnel i  nputs,

The l i terature on measuring school effects has reached a broad consensus

that the most appropriate measure of schooling product is the marginal effect

of the school on educational outcomes (see for example Hanushek 1986, Hanushek

and Taylor 1990, Aitkin and Longford 1986, or Boardman and Murnane 1979). l le

use student achievenent on a battery of test scores as the relevant

educational outcome and extract the marginal effect of schools by fol lowing

the  va lue-added res idua ls  techn iques  descr ibed jn  Hanushek and Tay lo r  and

Ai tk in  and Longford .

Thus ,  we es t imate  schoo l  d is t r j c t  ou tpu t ,  us ing  Texas  Educat iona l

Assessment  o f  M in imum Sk i l l s  (TEAMS)  scores  in  rna themat ics ,  read ing ,  and

wr i t ing ;  da ta  on  changes in  cohor t  s ize ;  and demograph ic  da ta  on  the  rac ia l

and socioeconomic composit ion of the student body (Texas Education Agency,

1987,  1989) .  For  each o f  four  g rade 1eve1 s - -3 rd ,  5 th ,  9 th  and l l th - -we

est imate  the  va lue  added by  the  schoo l  d is t r i c t  accord ing  to  equat ion  (5 ) :

3

TEAI'1Siqi,s = ss + t6j,gETHNICITYi,j + 6o,nSE5, * 6s,|XC1H\RTi,g *

^  i - t  ( 5 )

la r , " runsaz i ,  j ,g-a + Ei ,s ,  9=3,5,9,  l l ,
j d

where TEAli1S89i,,  is the average total TEAMS

grade 1eve l  g  in  1989,  TEAMS87i , j , s -2  i s  the

( read ing ,  wr i t ing  and mathemat ics )  fo r  the

ETHNICITYi . j  j s  the  f rac t ion  o f  the  s tudent

score  fo r  schoo l  d is t r i c t  i  fo r

average TEAMS score in subiect j

same cohort two years earl  ier,

body  o f  schoo l  d is t r i c t  i  tha t  i s



Asian ,  b lack  or  H ispan ic  ( respec t ive ly ) ,  SES,  i s  the  f rac t ion  o f  the  s tudent

body  o f  schoo l  d is t r i c t  i  tha t  i s  rece iv ing  f ree  or  reduced-pr ice  lunches  ( the

best avai lable proxy for socioeconomic status), XC0HORTi,e is the percentage

change in the size of the grade g cohort between 1987 and 1989 (a control to

prevent schools from improving their average score by shedding students), and

the estinated residual ,  €i,s, represents the average value added in school

d is t r i c t  i  in  g rade g .5  Ue present  these equat ion  es t imates  in .Tab le  1 .6

Est imat ing  schoo l  ou tpu ts  as  equat ion  res idua ls  genera tes  ou tpu t

measures that represent deviat ions from the state average. School distr icts

tha t  add less  va lue  than the  s ta te  average have negat ive  ou tpu t  measures ,

Because the  d is tance func t ion  methodo logy  is  no t  des igned fo r  negat ive

outpu ts ,  we t rans form the  va lue-added res idua ls  jn to  t rac tab le  ou tpu t  neasures

by addjng the estimated value of the intercept from each equation to the

va lue-added res idua l  fo r  tha t  equat ion .  There fore ,  y  i s  measured by :

OiTPI IT i ,s  =6n *  2 , ,n . (6 )

In  add i t ion  to  es t imates  o f  marg ina l  schoo l  e f fec ts ,  equat ion  5  a l  so

5 I ' le expected a correlat ion between school effects across grade levels
in  the  same schoo l  d is t r i c t  and,  there fore ,  a  c ross-equat ions  cor re la t ion
between the error terms. l , le found that the correlat ions between error terms
were  surpr is ing ly  low ( in  the  ne ighborhood o f  0 .20)  bu t  s ign i f i can t  and,
there fore ,  es t imated  the  ou tpu t  measures  s imu l taneous ly  us ing  the  s tandard  SAS
package fo r  seeming ly  unre la ted  regress ion  (SUR) .

u  These es t imates  are  ca lcu la ted  us inq  a l l  604  Texas  schoo l  d is t r i c ts
for which we had test data. This approach 

-greatly 
increases the degrees of

freedom with which 0UTPUT and STUINPUT are measured, In restr ict ing the
sanp le  fo r  fu r ther  ana lys is  to  med ium-s ized,  u rban schoo l  d is t r i c ts ,  we
impl ic i t l y  assume tha t  the  coef f i c ien ts  o f  equat ion  5  a re  s tab le  across  a l l
sub-sampl  es  o f  our  da ta .



y ie lds  es t imates  o f  p red ic ted  ach ievement  fo r  schoo l  d is t r i c ts .  In  th is

se t t ing ,  p red ic ted  ach ievement  i s  a t t r ibu tab le  to  s tudent  body  charac ter is t i cs

that are beyond school djstr ict control in the current period. Fornal ly,

3
STUIilPUT j,s = a, * x6i,, ETHNICITY] * 50,, SEq * 6s,s XC1H,RTi,g

j =1

* 86i., TEAt'tsgr i. i,s+.
j +

Thus,  the  STUINPUTi .s  measures  the  cont r jbu t ion  o f  home and prev ious

schoo l  p roduc t ion ,  wh ich  we t rea t  as  quas i - f i xed  inputs  (Xr ) ,  i .e . ,  inpu ts

over  wh ich  the  schoo l  d is t r i c t  has  no  cont ro l  .  Our  p roxy  o f  the  va lue-added

by the school distr ict,  0UTPUTi,s from equation 6, is achievement purged of

the  e f fec ts  o f  home produc t ion  and ear l  ie r  ach ievement - tes t  ga ins .T

Tab le  2  inc ludes  descr iD t ive  s ta t i s t i cs  fo r  each o f  the  four  var iab le

schoo l  d is t r i c t  inpu ts ,  one f i xed  schoo l  d js t r i c t  inpu t ,  four  f i xed  househo ld

inputs ,  four  ou tpu ts ,  enro l lment  and cos ts .  These s ta t i s t i cs ,  espec ia l l y  the

neans and s tandard  dev ia t ions ,  ind ica te  tha t  teacher -pup i l  ra t ios  vary  less

than the rat ios of the other types of personnel to enrol lment, ref lect ing

perhaps  de  fac to  res t r i c t ions  on  c lass  s ize .  Personne l  expend i tu res  per  pup i l

(VARCOST) vary from a low of about $1,300 to a high of nearly $3,000 per year.

The Empir ical Resul ts

l {e  ca lcu la te  Do(x1  , Iu ,y )  and l }o (y ,p , /c , ! )  fo r  each schoo l  d is t r i c t  in

(7)

' l . le note that this general technique was also employed by
Santer re  (1990)  to  a r r i ve  a t  a  measure  o f  educat iona l  qua l  i t y .
Ca l lan  and Santer re  d id  no t  have access  to  p re tes t  in fo rna t ion
were  unab le  to  der ive  a  va lue-added qua l  i t y  measure .

Cal I  an and
However,

and, therefore,
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our sample using the nonparametric l inear progranming approach described in

the  append ix .  In  ca lcu la t ing  Do(x1  ,x " ,y ) ,  a l l  inpu ts  a re  t rea ted  as  f i xed  by

the  regu la t ions .  In  ca lcu la t ing  lDo(x r , ,p , /c , l ) ,  we a l low the  schoo l  d is t r i c t

to hypothetical ly choose the levels of the four types of personnel ,  subject to

a budget constraint equal to the total personnel expenditure per pupi l

observed in  the  schoo l  d is t r j c t .  ! |e  so lve  fo r  the  op t ima l  var iab le  input

levels as part of the problem; see the appendix. Input prices are assuned

fixed at the observed salary levels. For both direct and jndirect output

d is tance func t ions ,  a  schoo l  d is t r i c t  i s  judged e f f i c ien t  ( i .e . ,  i t s  s tudents

are  reach ing  bes t  p rac t ice  ach ievement  leve ls ,  g iven  i t s  resources)  i f  the

va lue  o f  the  d is tance func t ion  is  one.  Ine f f i c ien t  schoo l  d is t r i c ts  w i l l  have

neasures  less  than one,  These schoo l  d is t r i c ts  a re  no t  reach ing  bes t  p rac t ice

achievement I  evel s.

l{e report sumnary stat ist ics for Do(x'xn,. lz),  IDo(I1 ,pu/c,!) and GAIN

( IDo(y4 . .p" /c , !1 /D, (h ,x " ,y ) )  in  Tab le  3 .  0n  average,  Do(xpr " ,y )  i s  0 .965,

IDo(y ,P , /c , ! )  i s  0 .931,  and the  average po ten t ia l  ga in  f rom a l low ing  schoo l

d is t r i c ts  to  choose var iab le  inputs  sub jec t  to  budget  cons t ra in ts  ra ther  than

tak ing  the i r  i n i t i a l  va r iab le  inpu t  leve ls  as  f i xed  i s  0 .964 .  Tha t  i s ,  on

average,  schoo l  d is t r i c ts  cou ld  inc rease ach ievement  (as  measured by  va lue

added)  by  3 .5  percent  i f  they  used the i r  in i t ia l  inpu t  bund le  e f f i c ien t ly ,  and

an add i t iona l  3 .6  percent  i f  they  cou ld  rea l loca te  inputs  e f f i c ien t ly .8

8 In  a  re la ted  s tudy  us ing  a  la rger  sample  o f  Texas  schoo l  d is t r i c ts ,
Grosskopf, Hayes, Taylor, and Weber (1992) f ind a greater degree of
ine f f i c iency  (on  the  order  o f  25  percent  fo r  the  ind i rec t  ou tpu t -d is tance
func t ion  case) .  l le  a t t r ibu te  the  d i f fe rence in  magn i tudes  o f  techn ica l
ine f f i c iency  to  the  d i f fe rence in  samples  as  we l l  as  the  d i f fe rences  in
technique. The sample used here is more homogeneous because i t  excludes non-
urban schoo l  d is t r i c ts .  Inc reased homogene i ty  tends  to  inc rease techn ica l
e f f i c iency  because techn ica l  e f f i c iency  is  a  re la t i ve  concept .
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Assuming cons tan t  re tu rns  to  sca le ,  a  po ten t ia l  3 .6  percent  ga in  in  ou tpu t

f rom rea l loca t ing  personne l  inpu ts  imp l  ies  tha t  deregu la ted  schoo l  d is t r i c ts

could reduce personnel expenditures by 3.6 percent without reducing output.

Thus ,  the  s imu1 a t ion  suggests  tha t  regu la t ions  on  resource  a l loca t ion  add

substan t ia l  l y  to - , the  cos t  o f  educat ion  in  Texas .

Because so lv ing  the  ind i rec t  ou tpu t  d is tance func t ion  y ie lds  the

var iab le  input  vec tor  each schoo l  d is t r i c t  wou ld  choose i f  j t  were  no t  sub jec t

to  the  in i t ia l  regu la to ry  env i ronment ,  ( In* ) ,  
" "  

can  a lso  use  i t  to  ident i f y

the personnel groups that would gain and lose enployment under deregulat ion,

and the  d is t r ibu t ion  o f  economic  ren ts  in  the  in i t ia l  a l loca t ion .e  An input

is  sa id  to  be  earn ing  economic  ren ts  when tha t  inpu t ' s  p r ice  exceeds j t s

marg ina l  p roduc t  o r ,  equ iva len t ly ,  when i t  j s  over -u t i l i zed  re la t i ve  to  i t s

comDensat i  on.

Table 4 describes the aggregate effects of deregulat ion on the 134

schoo l  d is t r i c ts  . in  our  sarnp le .  The f i rs t  l i ne  o f  tab le  4  g ives  the  to ta l

in i t ia l  expend i tu res  on  each o f  the  four  var iab le  inputs .  The second l ine  o f

the  tab le  i l l us t ra tes  how schoo l  d is t r i c ts  wou ld  red is t r ibu te  the i r  in i t ia l

budgets after deregulat ion. The expenditures for each personnel category

represent  op t ima l  inpu t  quant i t ies  rnu l t ip l  ied  by  the  (g iven)  input  p r ices

Gix" i  ) ,  summed across  a l l  schoo l  d is t r i c ts  in  the  sample .  The th i rd  l ine  o f

the  tab le  ind ica tes  how deregu la ted  schoo l  d is t r i c ts  wou ld  a l loca te  the i r

expend i tu res  i f  the i r  var iab le  budget  equa l led  the  min jmurn  amount  necessary  to

ach ieve  the  in i t ia l  ou tpu t  leve l  in  a  deregu la ted  env i ronment .  [ , le  de termine

the  min imum-var iab le -cos t  budget  by  exp lo i t ing  the  proper t ies  o f  the  ind i rec t

e  The op t ima l  var iab le  input  vec tor  i s  the  so lu t ion  to  p rob lem A2 in  the
append i  x .
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outpu t  d is tance func t ion .  Reca l  l  tha t  the  ind i rec t  ou tpu t  d is tance func t ion

ind ica tes  tha t  schoo l  d is t r i c ts  cou ld  inc rease ou tpu t  by  an  average o f  6 .9

percent  ( l - .931)  by  becoming techn ica l  1y  e f f i c ien t  in  a  deregu la ted

env i ronment ,  Assuming cons tan t  re tu rns  to  sca le ,  th is  i rnp l ies  tha t  the  schoo l

d is t r i c ts  cou ld  na in ta in  the i r  in i t ia l  leve ls  o f  ou tpu t  and decrease personne l

expend i tu res  by  5 .9  percent .  For  each schoo l  d is t r i c t ,  the  n in imum personne l

expenditure needed to achieve the init ial  output level in a deregulated

environment would be ID'(I4,pn/c,!)TVARC0ST. As before, the optimal variable-

input  vec tor  (1 - )  ind ica tes  the  op t ima l  mjx  o f  inpu ts  under  deregu la t ion

(assuming cons tan t  re tu rns  to  sca le ) ,  Thus ,  the  expend i tu res  fo r  each

personne l  ca tegory  represent  op t i rna l  inpu t  quant i t ies  mu l t ip l ied  by  the

(g iven)  jnput  p r ices  and sca led  by  the  va lue  o f  the  ind i rec t  ou tpu t  d is tance

func t ion  ( l }o (x ,p , /c ,y ) .p ; f " i ) ,  sunmed across  a l l  schoo l  d is t r i c ts  in  the

sampl e .

One conc lus ion  we draw f rom th is  s imu la t ion  is  tha t  there  are

substantial economic rents to protect from school reform. Comparing l ines I

and 3  in  tab le  4 ,  one can see tha t  deregu la ted  schoo l  d js t r i c ts  cou ld  reduce

the i r  aggregate  personne l  expend i tu res  by  $48,4  mi l l ion  w i thout  reduc ing

outpu t  f rom in i t ia l  leve ls .  The s imu la t ion  ind ica tes  tha t  expend i tu res  on

teachers  cou ld  decrease by  8  percent  (o r  $40.5  mi l l ion) ,  expend i tu res  on

admjnistrators by 2l percent and expenditures on professional support staff  by

20 percent without reducing student achievement, provided that expenditures on

teacher  a ides  inc reased.  Because teacher  a ides  are  h igh ly  p roduc t ive  re la t i ve

to  the i r  compensat ion ,  expend i tu res  on  a ides  wou ld  need to  inc rease by  68

percent  ($19.8  mi l l ion)  to  ma in ta in  jn i t ia l  ou tpu t  1eve1 s .  Apparent ly ,

teachers ,  admin is t ra to rs ,  and suppor t  s ta f f  a re  earn ing  econon ic  ren ts ,  wh i le
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teacher  a ides  are  severe ly  under -u t i l i zed .

A second conc' lusion we draw from the simulat ion is that as a group

educat ion  pro fess iona ls  a re  ra t iona l  to  oppose schoo l  deregu la t ion .  The

cur ren t  d issa t js fac t ion  w i th  s tudent  ach ievement  makes i t  l i ke ly  tha t  schoo l

d is t r i c ts  wou ld  respond to  deregu la t ion  by  inc reas ing  ou tpu t ,  sub jec t  to  the i r

in i t ia l  budget  cons t ra in ts .  Compar ing  l ines  l  and 2  in  Tab le  4  ind ica tes  tha t

i f  in i t ia l  fund ing  leve ls  were  main ta ined bu t  schoo ls  were  deregu la ted ,  schoo l

distr icts would real locate resources away from teachers, administrators, and

professional staff  and toward teacher aides, l l lhi le expenditures on teachers

wou ld  dec l  ine  less  than I  percent ,  expend i tu res  on  admin is t ra to rs  and

professional support staff  would decl jne 16 percent and 14 percent,

respec t i  ve l  y .

A  th i rd  conc lus ion  we can draw f rom the  s imu la t ion  is  tha t  the

consequences  o f  deregu la t ion  are  no t  mono l i th ic .  To ta l  enrp loyment  o f

teachers ,  adn in is t ra to rs ,  and pro fess iona l  s ta f f  wou ld  dec l  jne  i f  schoo l

d is t r i c ts  were  a l lowed to  rea l loca te  resources ,  bu t  the  s imu la t jon  does  no t

imp ly  tha t  a l l  schoo l  d is t r i c ts  over -u t i l  i ze  educat ion  pro fess iona ls .

Compar ing  the  in i t ja l  var iab le - input  vec tor ,  ( f " ) ,  to  the  op t ima l  var iab le -

input  vec tor ,  (1 " ' ) ,  revea ls  tha t  near ly  30  percent  o f  the  schoo l  d is t r i c ts

wou ld  respond to  deregu la t ion  by  inc reas ing  teacher  employment ,  ind ica t ing

tha t  teachers  a re  under -u t i l i zed  in  those ju r isd ic t ions .  A  s imi la r  p ropor t ion

of  ju r i sd ic t ions  wou ld  inc rease h i r ing  o f  p ro fess iona l  s ta f f .  A l though

admin is t ra to rs  as  a  c lass  are  subs tan t ia l  l y  over -u t i l  i zed ,  l8  schoo l  d is t r i c ts

wou ld  h i re  nore  admin is t ra to rs  i f  a l lowed to  do  so .

Parents ,  s tudents ,  and o ther  a rea  res idents ,  l i ke  schoo l  d is t r i c t

personne l  ,  have an  in te res t  in  schoo l  re fo rm.  The s imu la t ion  a lso  a l lows us
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to  ident i f y  the  househo ld  charac ter is t i cs  o f  schoo l  d is t r i c ts  tha t  wou ld

change under deregulat ion. }{e hypothesize that voters would favor

deregu la t ion  in  schoo l  d js t r i c ts  where  the  s imu la t ion  ind ica tes  tha t  ou tpu t

wou ld  inc rease under  deregu la t ion  (o r  expend i tu res  wou ld  fa11) .  Because many

peop le  expec t  re la t i ve  schoo l  qua l  i t y  and schoo l  taxes  to  be  cap ' i ta l i zed  in to

property values, and because school distr icts that did not improve under

deregu la t ion  wou ld  see the i r  re la t i ve  qua l  i t y / tax  pos i t ions  de ter io ra te ,  we

a lso  pred ic t  vo ter  oppos i t jon  jn  schoo l  d is t r i c ts  tha t  the  s imu la t ion

ind ica tes  wou ld  no t  improve w i th  deregu la t ion .

l , ' l e  f ind  an  in te res t ing  pa t te rn  ' in  the  d is t r ibu t ion  o f  schoo l  d is t r i c ts

tha t  wou ld  and wou ld  no t  ga in  f ron  deregu la t ion  (Tab le  5 ) .  Our  s imu la t ion

ind ica tes  tha t  23  schoo l  d is t r i c ts  a re  a l ready  as  e f f i c ien t  as  they  wou ld  be

under  deregu la t jon  wh j le  l l l  schoo l  d is t r i c ts  wou ld  ga in  f rom deregu la t ion .

0n average, the school distr icts that would gain from deregulat ion have fewer

minor i ty  s tudents ,  fewer  s tudents  rece iv ing  reduced-pr ice  lunches ,  h igher

property values, and somewhat higher expenditures per pupi l  than school

d is t r i c ts  tha t  wou ld  no t  ga in  f rom deregu la t ion . l0  Fur thermore ,  the  amount

by  wh ich  a  schoo l  d is t r j c t  wou ld  ga in  f rom deregu la t ion  js  a  decreas ing

func t ion  o f  tha t  d is t r i c t ' s  s ta te  a id  and an  inc reas ing  func t ion  o f  i t s

proper ty  wea l th  and expend i tu res .  Apparent ly ,  schoo l  ine f f i c jency  is  a  luxury

good.  Poor  schoo ls  cannot  a f fo rd  to  be  jne f f i c ien t .

Our  s imu la t ion  ind ica tes  tha t  the  pr imary  benef ic ia r ies  o f  schoo l

deregu la t ion  wou ld  be  teacher  a ides  and a f f luen t ,  wh i te  schoo l  d is t r i c ts ,

10T-tests of the dif ference between neans
charac ter is t i cs  ind ica te  tha t  schoo l  d is t r i c ts
deregu la t ion  are  s ign i f i can t ly  d j f fe ren t  f rom
qa in .

for these househol d
tha t  wou ld  ga  in  f rom

schoo l  d is t r i c ts  tha t  wou ld  no t

l5



Groups tha t  wou ld  no t  ga in  f rom deregu la t ion  inc lude the  educat ion

pro fess iona ls  and poorer ,  m inor i ty  schoo l  d is t r i c ts .  There fore ,  we expec t

that school deregulat ion would be more popular among aff luent, white parents

and teacher aides than amonq poorer, minority parents or education

profess i  onal s.

Anecdotal evidence appears consistent with the predict ions of the

simulat ion, The primary proponents of school deregulat ion programs such as

school choice have been businesses and aff luent parent groups, although

recently some groups speaking for minorit ies and the poor have endorsed school

cho ice  (Chubb and Hoe 1990) .  Most  teachers '  o rgan iza t ions  appear  f i rm ly

opposed to reforms that do not involve more noney for education (Finn 1992).

School administrators appear to favor reforms such as site-based management

tha t  o f fe r  them more  cont ro l  over  resources .  There  is  l i t t le  ev idence about

the  op in ions  o f  teacher  a ides  or  p ro fess iona l  s ta f f .

Th is  s imu la t jon  is  fa i r l y  conserva t ive  in  the  sense tha t  schoo l

d is t r i c ts  a re  on ly  a l lowed to  rea l loca te  w ' i th in  the  bounds o f  the i r  in i t ia l

personnel budgets, given average personnel salaries. Because we assume that

a l l  teachers  a re  pa id  the  average sa la ry  in  the i r  schoo l  d is t r i c t ,  we do  no t

a l low fo r  the  subs t i tu t jon  o f  less  exper ienced teachers  fo r  more  exper ienced

(and presumably more expensive) teachers. Because Hanushek (1986) found no

systematic comel at ion between expensi ve teacher characteri  st jcs-- l  i  ke

educat iona l  a t ta inment  and exper ience- -and s tudent  ach ievement  ga ins  such

subst i tu t ions  cou ld  be  cos t  e f fec t i ve .  0n  the  o ther  hand,  we do  a l low fo r

rea l loca t ion  across  ind iv idua l  schoo ls  w i th in  a  schoo l  d is t r i c t ,

The s imu la t ion  a lso  represents  po ten t ia l  changes in  schoo l  d js t r i c t

a l loca t ions .  I f  schoo l  d is t r i c ts  a re  su f f i c ien t ly  insu la ted  f rom narke t
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forces, they may not respond to deregulat ion by real locating resources to

nax imize  the i r  ou tpu t .  However ,  the  reasonab ly  low leve l  o f  techn ica l

ine f f i c iency  in  the  in i t ia l  a l loca t ion  suggests  tha t  schoo l  d is t r i c ts  do  face

some incent ives  to  opera te  on  the  produc t ion  poss ib i l i t i es  f ron t ie r  and,

there fore ,  tha t  our  approach is  a  c red ib le  s imu la t ion  o f  schoo l  d is t r i c t

behavior after deregul at i  on .

l l |e also note that, as wjth any analysis, there may be roon for

improvement .  l , |e  wou ld  l i ke  to  rep l i ca te  the  s imu la t ion  us ing  da ta  on

ind iv idua l  schoo ls  ra ther  than schoo l  d is t r i c ts .  l . lh i le  we fee l  tha t  our

measures  o f  schoo l  d is t r i c t  ou tpu t - -ga ins  in  average tes t  scores  ne t  o f

s tudent  charac ter is t i cs - -a re  very  reasonab le ,  one migh t  a lso  w ish  to  inc lude

other types of outputs such as graduation rates, school continuation rates or

some measure of labor-force outcomes.

Goncl usi ons

To ident i f y  the  probab le  w inners  and losers  o f  educat iona l  re fo rm,  we

s imula te  the  deregu ' la t ion  o f  u rban schoo l  d is t r i c ts  jn  Texas  by  us ing  a

d is tance- func t ion  methodo logy .  Th is  approach a l lows us  to  mode l  schoo l

distr icts as producers of a vector of net improvements in student achievement,

given student characteri  st j  cs .  By comparing the direct and indirect distance

func t ions ,  we can s imu la te  the  po ten t ia l  ga ins  in  ach ievement  f rom remov ing

res t r i c t ions  on  the  use  o f  schoo l  d is t r i c t  personne l  wh i le  requ i r ing  tha t

schoo l  d is t r i c ts  remain  w i th in  the  f inanc ia l  cons t ra in ts  o f  the i r  in i t ia l

budgets.

Our  s imu la t ion  ind ica tes  tha t  there  are  subs tan t ia l  d i f fe rences  in  the

consequences of school reform for dif ferent educational interest groups.
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Parents and students in school distr icts that are poor and have a relat ively

h igh  propor t ion  o f  minor i ty  s tudents  have I i t t le  to  ga in  f rom deregu la t ion .

0n average, they are already using their inputs rnore eff iciently than

wea l th ie r  schoo l  d is t r i c ts  w i th  fewer  minor i ty  s tudents .  In  cont ras t ,  schoo l

distr icts that would gain from deregulat ion tend to have relat ive' ly few

minority students, relat ively few poor students, and substantial property

wea l th  per  pup i1 .  Fur thermore ,  the  po ten t ia l  ga ins  f ro rn  deregu la t ion  inc rease

as property wealth and expenditures per student increase. Therefore, we would

expect that aff luent parents would prefer educational reforms that deregulate

schoo ls  wh i le  poorer  paren ts ,  who are  less  l i ke ly  to  ga in  f rom deregu la t ion ,

would prefer educational reforms that redistr ibute schooling resources among

schoo l  s .

our  s imu la t ion  a lso  ind ica tes  tha t  deregu la t ion  and incent ives  fo r

inc reased e f f i c jency ,  wou ld ,  on  average,  lead  nany  schoo l  d is t r i c ts  to

subs t i tu te  teacher  a jdes  fo r  teachers ,  admjn is t ra to rs  and pro fess iona l  s ta f f

such as  gu idance counse lors .  Apparent ly ,  many educat ion  pro fess iona ls  a re

extracting rents ( in terms of excess employment) from the current system.

Therefore, i t  is rat jonal for these groups to oppose educational reform.
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Technical Appendix

There  are  severa l  ways  to  ca lcu la te  Do(x ' I " ,y )  and lDr (y ,P , /c , ! ) '

Here we use the nonparametric I  inear programming approach, which is closely

re la ted  to  da ta  enve lopment  ana lys is  (DEA) .  In  th is  approach,  we exp lo i t  the

rec ip roca l  re la t ionsh ip  be tween Far re l l  techn ica l  e f f i c iency  and the  d is tance

func t ions .  Spec i f i ca l l y ,  fo r  each  schoo l  d i s t r i c t  k '  =  1 , . . . . .K  we  ca lcu la te

(Do(yy,1,xy,,, !y, ) ) 
-1 = nax e

O ' z
(Ar )

(A2)

subject to

subject to

D=t zrtu^ -

E['
F(

Oyr,^> 0,n =

Zyl6 3 flp,1tf

Z1l1n 3 X1,r, r !

zp20 'k=

1 , . . . , l t

=1 r . . . , F

=  F  +  ! , . . . , 1 ' l

l r . . . r (

and

(IDo(xpt, pyJcp,, yk,))- l  = nax I
L,z,x-

f=1 zp.rp, - ;,y*,,

f[=,'*)t,,
[=' t*t*

2,,

2  Orn  =  l r . . . rM

=Xv t , f  =1 , . . . , F

SXn ,v=F+1 ' . . . ' f l

>  O rk  =  1 , , , , ,K

f -ea Pi'nlu 3 cP'

The intensity vector z serves to construct convex combinations of the data to

fo r rn  the  re fe rence se ts  P(1r , Iu )  and IP(1 t ,p " /c ) .  The res t r i c t ion  tha t  the

in tens i ty  var iab les  be  nonnegat ive  a i lows the  techno logy  to  exh ib i t  cons tan t

?L



re tu rns  to  sca le . l  These prob lems are  so lved fo r  each schoo l  d ' i  s t r i c t  in  our

sarnp le :  in  a l l  we ca ' l cu la te  268 I  jnear  p rogramming prob lems.  For  de ta i l s ,  see

Fare  e t  a l  (1985) .

1 Variable returns to scale may be imposed by adding the constraint that
the  sum o f  the  in tens i ty  var iab les  equa l  one,

2?



Tabl e I

0utput Est i  mati  on

Intercept

TEAHSST*th.j

TEMS87"""di,,'q, j

TEAI''lS87rri tins, j

ASIAN

BLACK

HISPANIC

xc0H0RTj

SES

3rd Grade

676.37
(27  .97  )

0 .  03
(0 .06)

0 .  08
(0 .  06  )

0 .15
(0 .05)

0  .45
(0 .71)

-0  .01
(0 .11)

-0  .01
(0  .08)

-  .48
(0 .10)

- n  7 R

(0.rr)

5th Grade

616 .90
(25 .70)

0  .03
(0 .04)

0 .12
(0 .0s )

0 .  17
(0 .04)

0 .49
(  0 .61)

-0 .13
(0 . l0 )

-0 .003
(  0 .07)

-0 .38
(0 .0e)

-0 .57
(0 .10)

9th Grade

431 .2 I
(31.2s)

0 .08
(0 .03)

0 .27
( o. os)
0.17

(0.04)

0 .31
(0 .55)

-0 .  23
(0.  0s )
-0 .  09
(0 .07)

-0 .  40
(0 .06)

-0 .28
(0  .0e)

l l th Grade

417  .63
(20 . ss)

0.?4
(0.03)

0 .  25
(0 .04)

0 .02
(0 .02)

0 .30
(  0 .35)

-0.24
(0 .06)

-0 .15
(0 .  04)

-0 .  35
(0 .  05 )
-0 .17
(0 .06 )

Notes ;  Sys ten-we igh ted  R-square  is  0 .4510.
Number  o f  observa t ions  is  604.
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Tab le  2

Descr ip t i ve  S ta t i  s t i cs

Vari abl e

Variable Inputs

AD
TEACH
SUP
AI  DES

Yariable Input Pr i  ces

AD PAY
TEACH PAY
SUP PAY
AIDE-PAY

Fixed Inputs

STU INPUTl
STU INPUT;
STU INPUT;
STU INPUT;1
MAINT

Mean Standard
Devi at i  on

Mi nimum Maximum

0.  006
0 .060
0 .005
0 .009

$38,  700
23,  098
2 7  1 o 4

o  ( a l

0.  002
0.  006
0.002
0.005

3748
159 2
z+vo
1491

0.001
0.046
0 .001
0 .001

0 .014
0 .078
0.011
0.030

Outputs (Va1 ue-added test

OUTPUT.
ouibui:
9U]?UIO

T
T

5

ouTPUTl l

Costs and Enrol I ment

VARCOST/ENROLL
ENROLL

140.5
188.  7
359 .8
368.  0
367 .0

scores by g rade )

676 .  3
615 .8
428,B
415 .  9

$1 ,839 .9
2 ,677 .5

$1 ,299 .1  $2 ,676 .6
I ,010 .0  4 ,995 .0

24.4
24.9
22.8
20.2

118.0

a o . L

22.4
21.3
11.3

252.7
I  ,213.5

$30, 409
20,205
21,736
6 ,898

63  .9
99 .6

281 .4
310 .1
l4 t .8

568.  5
538 .8
377 .6
383 .4

$s2,  920
29,  509
37,101
14, l09

t77.8
239.3
406.  6
4t7 .9
736.7

749.5
580.  2
487. l
440 .9
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Tabl e 3

Sumnary of Simul at jon Results
Mean Val ues

(Standard  Dev ia t ion)

Do (X1 ' X" '.f )

Tota l

0 .9554
(0 .037)

ID"(1r ,p" /c ,y)  0 .9310
(0.04e)

0 .9641
(0.031)

Ga i ners

0 .9583
(0  .036)

0 .9167
(o  .041)

0 .9557
(  0 .028)

l l i

Non-Gainers

I  .0000
(0 .000)

1 .0000
(0 .000)

1 .0000
(0.  0oo)

22,Observations 134
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Tabl e 4

How Dereguiat ion Affects Sample Spending on Personnel

Expend i tu res :  Teachers  Admin is t ra to rs  S ta f f  A ides  Tota l
( in  m i l l  i  ons )

Sta tus  quo $498.1  $75.9  t56 .5  $29.2  $659.6

Deregul at i  on ,
ma in ta in ing  in i t i a l
exoend i tu re  leve ls  493.6  64 .0  48 .8  53 '2  $659.6

Deregul at i  on,
ma in ta in ing  in i t i a l
ou tpu t  leve ls  457 .6  59 .4  45 .3  49 .0  $611 .3

Note: Rows may not sum due to rounding.
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VARCOST

STATE AID PER

NONI,IHITE

5 L 5

ENROLLMENT

MARKET VALUE

EXPENDITURES

OBSERVATIONS

STUDENT

PER STUDENT

PER STUDENT

Tab le  5

Mean Characteri  st ics of
Gainers and Losers from Deregulat ion

Gai ners

$1 ,867 .30
(23.4s)

$1,472.54
(52.55)

27 .02
(2 .26)

26 .05
(1 .84)

27 28.19
(  r  19.  s6)

$191 ,76 i
(  13,818)

$3 ,334 .34
(65.er)

111

Losers

$ l  ,707 .84
(s0.21)

$2 ,092 .  14
(87 .  28)

59 .85
(8 .03)

56 .  01
(6 .82)

2432.65
(  leo .  99)

578,271
(e347 )

$2 ,851 .17
(47.37)

23

Note: Standard errors are ]n parentheses,

27



Direct and Indirect Distance Functions

IDo (1p p,/c,y) = OA/OT. Do (Xr, Xu, y) = OA,/OU.

Fieue I

P C[r, xv, y)
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