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I .  I  n t roduc t  i  on

Ever  s . ince  Pare to 's  (1897)  jn i t ia l  s tudy  on  the  sub jec t ,  economis ts

have been in te res ted  in  the  ro le  tha t  po l i cy  ac t jons  p lay  in  red js t r ibu t jng
' income.  A l though the  e f fec ts  o f  a  tax  and t rans fer  scheme on inequa l i t y  in

the  persona l  s ize  d is t r . ibu t ion  o f  income appear  s t ra jgh t fo rward  enough,  the

f jna l  e f fec ts  a re  most  l i ke ly  d is to r ted  by  po l i cy - induced changes in  labor

supp. ly  incent ives ,  in  consumpt ion  spend ing  pa t te rns ,  and in  fac to r  p r ices ,

and so  fo r th .  As  Atk inson and St ig l i t z  (1980)  po in t  ou t ,

"The tax  o r  expend i tu re  i s  I i ke ly  to  
. lead  

to  changes in  endowments  and
may we.l  I  affect the general equi l  ibr iurn of the economy. Thus a tax on
cap i ta l  income may have second- round e f fec ts  on  the  accumula t ion  o f
bo th  phys jca i  and human cap i ta l  . "1 /

I f  bo th  quant i t ies  and pr ices  are  a f fec ted ,  these second- round e f fec ts  need

not  be  t r . i v ia l  .  Consequent ly ,  the  d i rec t ion  o f  change jn  the  shape o f  the

s ize  d is t r ibu t jon  o f  income is  anb iguous,  thus  in rp ly ing  tha t  the  overa l  I

e f fec t  on  the  leve l  o f  income inequa l i t y  i s  inde ter rn ina te .

Tu l lock  (1983)  underscored the  empi r i ca l  impor tance o f  the  re la t ionsh ip

bet ! . /een po l i cy  ac t ion  and inequa l i t y  in  the  s ize  d is t r jbu t ion  o f  to ta l

income,  s ta t ing  tha t  " red js t r ibu t ion  is  p robab ly  the  most  jmpor tan t  s ing le

function of most modern government s .  , '2/ i t  would be useful to better

understand how government pol icies are related to the 
' level 

of income

inequa l i t y  in  a  sys temat ic  way,  so  tha t  po l i cy  ac t ions  can be  des igned wh ich

exp lo i t  th i s  re la t ionsh ip .  Indeed ,  j t  i s  c ruc ia l  tha t  some equ i l i b r i r_ rm

re la t ionsh ip  ex is t  in  o rder  to  va l jda te  government  ac t i v ism in  th is  regard .

i t  i s  p resumed tha t  changes in  f i sca l  po l j cy  have impor tan t  e f fec ts  on

economic  agent r  s  dec is ions ,  wh ich ,  in  tu rn ,  i s  t ransmi t ted  as  a  change in

the  shape o f  the  jncome d is t r ibu t ion .  The ro le  tha t  monetary  po l  i cy  p lays

in  the  red is t r ibu t ion  process  is  no t  unders tood as  we l l .  I t  i s  fu r ther



presuned tha t  the  re la t ionsh ip  be tween changes in  po l  i cy  ac t ions  and changes

in  the  income d js t r ibu t ion  sa t is fy  an  equ i i ib r ium cond i t ion .  I f  changes in

f i sca l  po l i cy ,  o r  monetary  po l i cy ,  a re  . impor tan t  fo r  red is t r jbu t iona l

purposes ,  then the  na ture  o f  the  equ. i  l i b r ium re la t . ionsh ip  be tween these

po l ic ies  and the  income d is t r ibu t ion  shou ld  be  de tec tab le  th rough empi r i ca l

ana lys is ,  Dav idson,  Hendry ,  Srba  and yeo (1978)  deve loped a  methodo logy  to

tes t  fo r  a  cer ta in  c lass  o f  equ j l ib r ia  wh. ich  are  commonly  used in  the

macroeconomics l i terature--the error-correct i  on representation. In an

er ror -cor rec t ion  node l ,  , ,a  p ropor t ion  o f  the  d isequ i  l ib r ium f rom one per iod

is  cor rec ted  in  the  nex t  per iod . , ,3 /  Granger  has  shown tha t  an  er ro r

cor rec t ion  representa t ion  ex . is ts  i f  a  vec tor  o f  t jme ser ies  da ta  a re  "co_

i  n tegra ted .  "

Co- in tegra t ion  ' i s  a  s ta t i s t i ca l  p roper ty  wh ich  neans tha t  economic

var iab les  "hang together . "  In  o ther  words ,  bo th  var iab les  ind iv idua l l y

have long- run  components ,  bu t  a  l inear  combina t ion  o f  these var idb les  ac t

together  to  cance l  ou t  these long- run  components .  There fore ,  tes t ing  fo r

whether  the  t ime ser ies  a re  co- in tegra ted  amounts  to  f ind ing  ev idence

cons is ten t  w i th  the  presence o f  an  er ro r -cor rec t  i  on  mode l  to  reDresent  tne

long- run  equ i  I  i b r ium re ld t ionsh ip .

The spec i f j c  purpose o f  th is  paper  i s  to  app ly  the  Eng le-Granger  co-

in tegra t jon  methodo logy  to  tes t  whether  bo th  f i sca l  and monetary  po l i cy

var iab les  are  co- in tegra ted  w i th  income inequa l i t y  (as  measured by  a  summary

s ta t i s t i c )  and hence,  whether  there  is  an  er ro r -cor rec t  i  on  nechan ism tha t

charac ter jzes  the  re la t . ionsh ip  be t$ /een po l i cy  ac t ions  and changes jn  the

s ize  d js t r ibu t ion  o f  to ta l  income.  l , Je  d re  no t  aware  o f  any  o ther  s tud ies

which  a t tempt  such an  ana ' l ys is .  I f  such  a  re la t . ionsh ip  does  ex is t ,  then



re levant  in fo r rna t ion  is  p rov ided to  the  po l i cymaker  a t tempt ing  to  fo rmuia te

red is t r ibu t ive  s t ra teg ies ,  as  we d iscuss  be low.  I t  a lso  means tha t  a

ser ious  eva lua t ion  may be  necessary  on  prev ious  empi r i ca ' l  work  on  th js

top ic .  In  our  s tudy ,  changes in  the  s ize  d is t r ibu t ion  o f  income are

captured  as  changes in  the  degree o f  inequa l i t y  as  measured by  var ious

measures  o f  income inequa i i t y .  Here ,  pub l i c  po l i cy  inc ludes  a  b road measure

of  mone lary  po l  i cy  as  we l l  as  var ious  measures  o f  f i sca l  po l i cy .  Monetary

po l i cy 's  ro le  in  th is  p rocess  has  no t  been examjned very  much (we d iscuss

the  except ions  be low)  and one o f  the  pr inc ip le  a ims o f  th is  s tudy  is  to

ana lyze  money 's  impact  on  income inequa l i t y  nore  r igorous ly ,  Thus ,  the

marg ina l  con t r ibu t ion  o f  bo th  f i sca l  and monetary  po l i cy  ac t . ions ,  as  they

per ta in  to  changes in  the  s ize  d is t r ibu t ion  o f  income,  a re  cons idered.

Th is  paper  i s  o rgan ized as  fo l lows.  In  sec t ion  two,  we d iscuss  the

re la t ionsh ip  be tween po l i cy  ac t jons  and inequa l  i t y .  The er ro r -cor rec t  i  on

mode l  i s  rev iewed jn  sec t ion  th ree  a long w i th  the  presentd t ion  o f  the

empi r i ca l  resu l ts .  Sec t ion  four  conc ludes  the  s tudy .

l l .  The Re la t ionsh ip  be tween Macropo l icy  and Inequa l i t y

The theore t ica l  bas is  fo r  the  governnent 's  red js t r ibu t ion  ro le  i s

we l  l -es tab l i shed.  Empi r i ca l  ana lys is  o f  the  e f fec ts  o f  nacroeconomic  po l i cy

e f fec ts  on  the  d is t r ibu t ion  o f  income,  however ,  i s  l im i ted .  Musgrave,  Case

and Leonard  (1974)  examined the  e f fec ts  o f  taxes  and pub l ic  spend ing  on

income c lasses .  They  found broad ev idence tha t  taxes  and expend j tu res  do

af fec t  the  d is t r ibu t ion  o f  income between income c lasses .  Pechman and Okner

(1974)  used  da ta  a t  the  ind iv idua l  l eve l ,  and ,  s im i la r l y ,  found  ev idence

$ ih ich  suppor ts  the  hypothes is  tha t  tax  po l i cy  a f fec ts  the  income



d i  s t r i  bu t  i  on .

Metca l f  (1969,  1972) ,  Beach (1977)  and Bt inder  and Esak i  (1978)  each

inves t iga ted  how changes in  the  bus iness  cyc le  a f fec t  the  s ize  d is t r ibu t ion

of  income.  Recent ly ,  B lank  (1985)  and Btank  and Bt inder  ( i986)  have

examined the  impact  o f  in f la t ion  and unemployment  on  inequa l i t y ,  The

consensus  in  th is  work  i s  tha t  changes in  the  ra te  o f  in f la t ion  do  no t  have

an impor tan t  red is t r ibu t jona l  e f fec t  on  the  economy,  wh i ie ,  jn  cont ras t ,

changes in  the  unemployment  ra te  do  p lay  an  jmpor tan t  ro le . in

red  i  s t r i  bu t i  ng  income.4 /

The macroeconorn ic  e f fec ts  o f  po l  i cy  var iab les  on  the  s jze  d is t r jbu t ion

may no t  be  l in i ted  to  f i sca l  po l i cy ,  l , l l ha t  . i s  the  long- run  impact  o f

monetary  po l  i cy  on  the  s ize  d is t r ibu t . ion  o f  income? The , ,d js t r jbu t ion

ef fec ts "  o f  ac t ions  under taken by  the  monetary  au thor j ty  a re  a  genera t iy

accepted short-run phenonenon. Co-integration, however, characterjzes a

long- run  re la t ionsh ip  be t \4een economic  var jab les .  There fore ,  we are

in te res ted  in  long- run  e f fec ts  tha t  monetary  po l i cy  may in t roduce as  they

per ta in  to  the  s ize  d is t r jbu t ion  o f  income.

A once-and-for-alI  increase in the rate of growth of monetary

aggregates  is  pos i t i ve ly  re la ted  to  the  ra te  o f  jn f ld t . ion .  The in f la t ion

tax  is  a  po ten t ia l  source  o f  d is to r t ion  in  the  econorny .  To  the  ex ten t  tha t

the  burden o f  the  in f . la t ion  tax  j s  no t  borne  un i fo rmly  by  each househo ld ,  i t

w i  I  I  d f fec t  the  s ize  d is t r ibu t ion  o f  income.  The Federa l  Reserve  a lso

af fec ts  the  pro f i tab i l i t y  o f  depos i to ry  ins t i tu t ions  th rough reserve

requ i rements .  l ^ l i th  h igher  reserve  requ i rements ,  the  Federa l  Reserve  fo rces

depos i to ry  ins t i tu t ions  to  ad jus t  the i r  por t fo ' l  ios  so  tha t  the  propor t . ion

non- in te res t -bear ing  assets  r i ses  re la t i ve  to  to ta l  asse ts .  Thus ,  the  tax



i n tposed by  reserve  requ i rements  a f fec ts  depos j to ry  . ins t j tu t ions ,  p ro f i t s .

Russe l l ,  S lo t t je  and Has lag  (1987)  inves t iga ted  whether  o r  no t  monerary

po l  i cy  a f fec ts  the  s ize  d is t r ibu t ' ion  o f  income us ing  a  reduced- fo rm

spec i f i ca t ion .  They  found pre l im inary  ev . idence tha t  such a  re la t . ionsh ip

ex is ts  be tween rnonetary  po l i cy  ac t ions  and inequa l i t y .  Ba lke  and S lo t t je

(1988)  a lso  found ev idence tha t  monetary  po l i cy  ac t jons  a f fec t  the  shape o f

the  s ize  d is t r ibu t jon  o f  income,  In  Ba lke  and S lo t t je ,  the  e f fec ts  o f

monetary po.l  icy on incone inequali ty are exafi ined using a macroeconometr i  c

mode l  wh ich  inc ludes  bo th  the  unemployment  ra te  and the  ra te  o f  in f la t ion  as

exp lanatory  var iab les .  None o f  th is  p rev ious  work ,  however ,  has  cons idered

the  poss ib i l i t y  tha t  the  l ink  be tween po l i cy  and inequa l j t y  i s  a  co-

i  ntegrated one.

The presence o f  co- in tegra t ion  is  cons is ten t  w i th  two (o r  rnore)  ser . ies

exh ib i t ing  a  long- run  re la t ionsh ip .  t ih i le  money may have shor t - run

d is t r ibu t iona l  e f fec ts ,  pu t t ing  a  monetary  aggregate  in to  a  co- jn tegra t ing

regress ion  tes ts  whether  there  js  any  permanence to  the  e f fec ts  observed in

the  shont - run  re la t ionsh ip  be tween nonetary  po . l  . i cy  and the  s ize  d . i s t r ibu t ion

of  income.  In  o ther  words ,  i t  tes t  whether  monetary  po l i cy  has  long- run

" rea l "  e f fec ts  on  the  leve l  o f  inequa l  i t y  in  the  s ize  d js t r ibu t ion  o f

i  ncome.

I  I  I .  The  Emp i  r i ca  l  Ev idence

I r r  t h i s  paper ,  t he  emphas is  w i l I  be  on  the  e f fec ts  o f  mac roeconomic

po l  i cy  on  the  s i ze  d i s t r j bu t i on  o f  t o ta l  i ncome.  l , Je  a re  i n te res ted  j n

whether aggregate measures of  f iscal  and monetary pol  icy af fect  the size

d i s t r i bu t i on  o f  i ncome ,  and  i f  t he  re l a t i onsh ip  i s  an  equ i l i b r j um  one .



Spec i f i ca l  l y ,  we ask  whether  the  proposed equ i l ib r ium re la t ionsh ip  can be

represented by an error-correct i  on mechanism,

3.1 l lgg$fg! of Incorne Inequali ty

A summary  s ta t i s t i c  o f  the  leve . l  o f  inequa l i t y  inherent  jn  the

empi r i ca l  s ize  d is t r ibu t jon  o f  income is  des i rab le .  S ince  every  we l l -known

inequa l i t y  measure  descr ibes  a  d j f fe ren t  aspec t  o f  the  empi r i ca l

d is t r ibu t . ion ,  severa l  d i f fe ren t  measures  are  emp ' loyed in  th is  ana iys is .

One approach to  nedsur ing  income inequa l i t y ,  w i thout  impos ing  a

func t jona l  fo rm o f  s ta t i s t i ca l  d is t r ibu t ion  on  the  income graduat ion ,  i s  to

use Lo)  enz-bdsed inequa l i t y  measures .  The Lorenz  curve  is  de f jned as  the

re la t ionsh ip  be tween the  cumula t ive  propor t . ion  o f  income un j ts  and the

cumula t ive  propor t ion  o f  . income rece ived when un i ts  a re  a r ranged jn

ascend ing  order  o f  the i r  income,  c f .  Kakwan i  (1980) .  Lorenz  proposed th is

curve  in  1905 in  o rder  to  compare  and ana lyze  inequa l . i t ies  o f  wea l th  in  a

count ry  dur ing  d  i  f fe ren t  per iods .

The Lorenz  curve  can be  genera ted  by  de f in ing  the  income earner  i rn i ts

as  (say )  qu in t i l e  share  where  q1 ,  i=1 ,  . . . ,  5  represen ts  the  i  th  income

earner  share  and le t t ing

o  <  q  <  q  . , .  <  q  <  l .' |  
2  5

From th is  s imp ie  o rder ing  many we l l -known inequa l i t y  measures  can be

formula ted .  For  ins tance,  the  Gin i  (1913)  measure  js  de f jned as ,

( l )  G  =  1 -  I /n  -  2 /n I  x (n -k )q  l .
K

The  G in j  measure  j s  t he  ave rage  d i f f e rence  o f  a l1  pa i rw ise  compar i sons  o f

i ncome.  I t  i s  mos t  f requen t l y  c r i t j c i zed  fo r  pu t t i ng  more  we igh t  on  a



t rans fer  be tween n idd le  income earners  than a t  the  ta i l s  (see  cowe11,  1977) .

Th is  measure  is  de f ined over  the  un j t  in te rva l  tak . ing  a  va lue  o f  l  when
' income is  "per fec t l y  concent ra ted ' r  in  one househo ld .  Converse ly ,  i f  the

Gin i  index  equa ls  zero ,  income is  un i fo rmly  d is t r ibu ted  across  househo lds  in

the  popu la t ion .  The re la t i ve  mean dev ja t . ion  measure  is  de f ined as :

( .? )  R  =  n / (2n-2 ) lL loo  -1 ln l l .

As  Kakwan i  no tes ,

" i f  popu la t ion  is  d iv ided in to  two groups ,  (a )  those who rece ive
less  than or  equa l  to  nean income and (b )  those who rece ive  more
than mean income,  the  re la t i ve  mean dev ia t ion  represents  the
percentage o f  to ta l  income tha t  shou ld  be  t rans fer red  f rom the
second group to the f irst so that both groups have exactly the
same mean i  ncome. , '5 /

I t  a jso  is  a  zero-one measure .  The i l  (1967)  normal ized  en t ropy  measure  is

de f i  ned as :

(3 )  T  =  I  +  1 /1n(n )  [ xq*  ]nqn l .

The i . l  fo rmula ted  h is  measure  based on  whether  a  g jven phys ica l  sys tem was

more  or  less  order ly .  He re in te rpre ted  th is  'o rder ,  as  income leve ls .  The

measure  is  de f ined over  a l l  non-negat ive  va lues .

Kakwani neasure takes the form:

(4 )  K  =  1 -2 /2 -?w i rh  I  = [ t r

and  1p

Kakwan i  '  s  measure

sum o f  i  nequa l  i t y

to +- 6n6 is more

2  . . ?+  I  / n ' .' k

l ooks  a t  i nequa l i t y  be tween  the  c lasses  and  the  we igh ted

w i th in  each  c lass .  Th i s  medsure  takes  on  va lues  f rom - -

sens i t j ve  to  red i s tn ibu t i on  occu r r i ng  be tween  the  m idd le



qu jn t i l es ,

F i  na l  l y ,  A tk inson ,s  (1970)  inequa t i t y

soc ia l  we l fa re  bas is  fo r  the  index  i t se l f .

i s  based upon an  under ly ing  soc ia l  we l fa re

def  ine  the  i  ndex  as :

i  ndex j  s exp' l  i  c i  t  about the

The  index  wh ich  A tk inson  de r i ved

func t i on .  Fo l  l ow ing  Cowe l  l ,  v re

(5)  S | i  =  I  -  t l ,h  x  (n  o . r l -e  ,1 /1-e  i  =  1 ,2 , . . . ,  5
1

where  e  denotes  the  " inequa l i t y  avers ion  parameter . ' '  Cowel1  in te rpre ts  th is

paramete l in  the  fo l low ing  way.  Cons jder  a  r j ch  man R w i th  f i ve  t imes the

incorne that is received by a poor nan, denoted p. The degree to wh.ich we

are  inequa ' l  i t y  averse  can be  expressed as  the  amount  o f  income we w i l l i ng  to

le t  R  g ive  up  to  g ive  a  do l la r  to  P .  For  example ,  i f  e  =  0 ,  we  w i l i  on ly

take  $1  f rom R to  g . i ve  a  do l la r  to  P .  I t  e  =  7 /2 ,  we w i . l  I  take  $2 .24  f rom R

to  g ive  a  do l la r  to  P .  The h igher  the  va lue  o f  e ,  the  more  dverse  to

inequa l i t y  we are  and the  h igher  i s  the  premium we are  w i l l i ng  to  pay  to

e f fec t  a  t rans fer  o f  a  g iven  quant i t y  to  those jn  the  lower  income groups .

In  th is  s tudy  we ca lcu la ted  f i ve  A tk inson inequa l i t y  measures  by  tak ing

va lues  o f  e  o f  0 .5 ,0 .75 ,0 .95 ,  1 .5  and  2 ,  wh ich  co r respond  to  A l  ,  AZ ,  A3 ,

A4 and A5,  re  s  pec t  i  ve  l y .

The qu in t i le  da ta  used to  ca lcu la te  these inequa l i t y  measures  are

obta ined f rom the  Cur ren t  Popu la t ion  Survey . '  The measure  o f  monetary  po l . i cy
' i s  the  growth  ra te  o f  the  Federa l  Reserve  Bank o f  S t .  Lou is  ad jus ted

monetary  base (ASTLBAS) .  The St .  Lou js  base ad jus ts  the  source  base fo r

changes in  reserve  requ i rement  ra t ios ,  and hence,  re f lec ts  a l l  ac t ions

under taken by  the  monetary  au thor i ty .6  /  Four  d i f fe ren t  measure  o f  f i sca l

po l i cy  a re  used:  Federa l  government  purchases  o f  goods  and serv ices  (GpGS) ,



personal tax payments net of transfer payments to individuals (PITT) ,

t rans fer  pdyments  to  ind iv jdua ls  (TRANS) ,  and the  h igh-employment  government

budget  surp l  u  s  (HEGBS) .

Annual averages are calculated for STLBAS, GPGS, pITT, TRANS and HEGBS,

The sample  per iod  is  1947-86.  The smal l  sample  s ize  fo r  the  ana lys is  tha t

fo l lows is  p rob lemat ic .  The power  o f  the  tes t  s ta t i s t i cs  in  d  smal l  sample

have ye t  to  be  reso lved.  Consequent ly ,  we must  be  caut ious  jn  jn te rpre t ing

our  resu l ts .  Unfor tunate ly ,  h is to r ica l  da ta  on  inequa. l  i t y  has  on ly  recent ly

been co l  I  ec ted .

Government  e f fo r ts  to  red is t r ibu te  income are  o f ten  assoc . ia ted  w i th

spec . i f i c  f i sca l  p rograms.T /  The impact  o f  spec i f . i c  p rograms means tha t  the

conposit jon of government spending and taxes are assumed to affect the size

d is t r ibu t ion  o f  jncone.  A t  the  aggregate  leve l ,  separa t ing  ou t

conpos i t iona l  changes is  essent ja l l y  imposs ib le .  Ident i f y ing  the  d i rec t

e f fec ts  o f  spec i f j c  p rograms on the  s ize  d is t r . ibu t ion  o f  income are ,

there fore ,  over looked a t  the  aggregate  leve l  .

The systematic effects of aggregate federal spending on the sjze

d is t r ibu t ion  o f  i ncome w i l l  a r i se  p r imar^ i l y  due  to  two  fac to rs .  F i rs t ,  the

goods and services in the government basket are a proper subset of the

goods dnd serv ices  in  the  economy.  An add j t . iona l  $1  do l la r  o f  government

spend ing  inc reases  the  demand fo r  these subset  o f  goods  and resu l ts  in

re ld t i ve  p r ' i ce  changes.  The e f fec ts  o f  h igher  government  spend ing  on  the

s ize  d is t r ibu t ion  o f  income,  fo r  ins tance,  re f lec t  househo lds '  responses  to

the  re la t i ve  p r ice  changes.  Prov ided the  incomes are  no t  a l te red

equ ip ropor t iona te ly ,  the  leve l  o f  i nequa l i t y  in  the  s j ze  d is t r . i bu t  j on  w i l l

be  a f fec ted .
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A second way in which the increase in government spending might affect

the  s ize  d is t r ibu t ion  o f  incone is  based on  the  no t ion  tha t  government

purchases  subs t i tu te  fo r  p r iva te  purchases .  Aschauer  (1985)  found tha t  $ l

o f  federa l  government  consumpt ion  subs t i tu tes  on  average fo r  rough ly  33

cents of private consumption. l , , lh at the government buys lvi th a once-and-for-

a l l  jnc rease in  spend ing  is  impor tan t .  0n  ne t ,  government  purchases

supp lan t  the  denand fo r  goods  by  the  pr iva te  sec tor ,  wh ich ,  in  tu rn ,  Iowers

the demand for goods by the private sector and results in changes in

re la t i ve  p r ices .  The "shock"  to  the  demands fo r  a  subset  o f  goods  w i l l

a f fec t  re la t j ve  p r ices ,  wh ich ,  in  tu rn ,  induces  changes in  income f lows

rece i  ved  by  hou se  ho  ld  s .

The impact  o f  monetary  po l i cy  on  the  s ize  d is t r ibu t ion  o f  income is

pos tu la ted  to  occur  th rough th ree  channe ls .  F i rs t ,  the  long- run

relat ionship between the rate of noney growth and the rate of inf lat ion

means tha t  Federa l  Reserve  po l i c ies  may g ive  r i se  to  a  d is to r t ionary  tax

vrh icn ,  . in  tu rn  a f fec ts  income inequa l i t y .  L ike  any  o ther  d is to r t ionary  tax ,

the  inc idence o f  a  h igher  ra te  o f  in f la t ion  is  i i ke ly  to  be  borne non-

u  r , i  fo rm I  y  across  househo lds .

Second,  the  Federa l  Reserve  a lso  se ts  reserve  requ i rements  wh ich  a f fec t

depos i to ry  jns t i tu t ions .  Consequent ly ,  an  inc rease in  reserve  requ i rements

d is to r ts  the  a f te r - tax  p ro f i t s  o f  depos i to ry  ' ins t i tu t ions .  l * lo reover ,  the

Monetary Control Act of 1980 extended the scope of the reserve requirement

tax  to  a l l  depos i to ry  ' ins t i tu t ions  tha t  o f fe r  t ransdc t . ion  accounts .  Thus ,

the  shor t - run  "d ' i s t r ibu t iona i  e f fec ts "  assoc ia ted  w i th  ac t ions  under taken bv

the  monetary  au thor i ty  may pers is t .S /

Th i rd ,  the  in te rac t jon  be t ! ,een monetary  and f j sca l  po l i cy  ac t ions  mdy
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bear  on  the  s ize  d is t r ibu t ion  o f  income.  Cons ider  the  case where  the  pub l ic

knows tha t  the  present  va lue  o f  a l l  pub i i c ly -he ld  government  debt  i s  exac t ly

equa l  to  the  present  va lue  o f  (comple te ly  in te rna l i zed)  fu tu re  tax

ob l  iga t ions .  Fur thermore ,  le t  the  Federa l  Reserve  g ive  i t s  p ro f i t s  to  the

Treasury so that principal and interest paid to the monetary authority are

t rans fer red  back  to  the  f i sca l  au thor i ty .  In  e f fec t ,  the  Federa l  Reserve ,s

purchdses  o f  government  debt  d isp laces  par t  o f  the  pub l ic ,s  cur ren t  and

fu ture  tax  ob l iga t ions .  Hence,  fo r  a  g iven pa th  o f  government  de f ic i t s  and

surpluses, a once- and-for- al 
. l  

increase in the rate of money growth dchieved

through open marke t  purchases  means tha t  the  present  va lue  o f  the  pub l ic ,s

cur ren t  and fu tu re  tax  l iab i l i t ies  a re  decreased,  In  th is  v . /ay ,  the  Federa l

Reserve 's  in te rac t ion  w i th  the  Treasury  a f fec ts  agent ,s  in te r tempora l  budget

cons t ra in ts ,  wh ich ,  in  tu rn ,  may  g jve  r j se  to  changes  in  the  s i ze

d  is t r i  bu t i  on  o f  incorne .

In  th is  paper ,  ! /e  examine whether  the  da ta  jnd ica te  tha t  the

d is t r ibu t ion  o f  monetary  po l i cy  ac t ions  and/or  aggregate  f i sca l  po l i cy

ac t ions  exh ib i t  a  long- run  equ i l i b r ium re la t ionsh ip  w i th  the  leve l  o f

inequa l i t y  in  the  s i ze  d ' i s t r ibu t ion  o f  i ncome.  Genera l l y ,  the  resu j t s

exh ib j t  commonal i t y  across  the  a l te rna t ive  income inequa l  j t y  measures .

3 .2  Resu l ts  f rom the  Un ivar ia te  Ana lys is

Before  we tes t  fo r  co- in tegra t ion ,  i t  i s  necessary  to  de tern ine  the

order  o f  in tegra t . ion  o f  the  t ime-ser ies  be ing  cons idered.  I f  the  order  o f
' in tegra t ion  is  equa l  to  zero ,  then the  ser . ies  i s  s ta t ionary .  I f ,  on  the

other  hand,  the  ser ies  i s  in tegra ted  o f  o rder  d  (denoted  I (d ) ) ,  where  d  i s

sone pos i t i ve  number ,  then the  ser ies  i s  non-s ta t ionarv .  Un ivar ia te
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ana lys is  i s  conducted  to  de termine the  order  o f  in tegra t ion .  Spec i f j ca l  l y ,

unit-root tests are conducted.

Severa.l  methods to test for the presence of unit  roots are

ava i lab le . ! /  In  th is  paper ,  we adopt  the  augmented D ickey_Fu l le r

spec i  f i  ca l i  on .  That  i s ,

a

BX*  r  +  t  Ax *  r .
L _ J

i = 1

( 6 )  Ax t  =  B  +-0

The presence or absence of a unit  root depends on the value of the

coe f f i c ien t  B ,  The  nu l l  hypo thes is  i s  thd t  the  va r iab le ,  x t ,  has  a  un j t_

roo t .  In  o ther  words ,  re jec t jng  the  nu l i  hypothes is  means tha t  the  ser ies

is  s ta t ionary .  I f  the  tes t  s ta t i s t i c  jnd ica tes  tha t  the  coef f  j c . ien t  i s

s ign i f i can t ly  ( in  a  s ta t j s t i ca l  sense)  less  than zero ,  the  nu l l  hypothes is

is  re jec ted  and the  ser ies  i s  I (0 ) .  Converse ly ,  i f  the  coef f  i c ien t  i s  no t

s ign i f i can t ly  less  thdn zero ,  the  ser ies ,  x t ,  does  have a  un i t  roo t .  Hence,

the  var iab le  j s  non-s ta t ionary .

The tes t  s ta t i s t i c  i s  o f  the  fo rm o f  the  usua l  s tudent 's  t  fo r  B ,  bu t

the  d is t r ibu t . ion  o f  the  tes t  s ta t i s t i c  i s  non-normal  even asympto t ica l  l y .

The appropr ia te  cumula t ive  d js tn ibu t ion  is  p rov ided in  Fu l le r  (1976) .  F ron

th is  cumu la t i ve  d is t r ibu t ion ,  the  p robab i l i t y  tha t  the  t - s ta t i s t i c  i s  less

than -3 .00  ( i .e . ,  the  probab i l i t y  o f  a  Type- i  e r ro r )  i s  f i ve  percent .

l le  f j r s t  examine each var iab le  ind jv idua l l y  fo r  the  presence o f  a  un i t

roo t ,  Tab le  1  repor ts  the  resu l ts  us ing  the  augmented D. ickey_Fu l le r

spec i f i ca t ion  to  tes t  th is  hypothes is .  The four  f i sca l  po l i cy  medsures  and

the  measures  o f  incone inequa l  i t y  a re  in  leve ls ,  wh ' i  le  the  ra te  o f  g rowth  o f

the  ad jus ted  monetary  base is  be ing  tes ted  fo r  a  un i t  roo t .  In  each case

the  vd lue  o f  the  t -s ta t i s t . i c  i s  c . lear ly  g rea ter  than -3 .00 .  The D ickey_
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Fu. l  le r  tes ts ,  there fore ,  a re  cons js ten t  w i th  the  Dresence o f  a  un i t - roo t  in

each ser ies .  Thus ,  the  ev idence suggests  thar  the  ser ies  a re  a l l  I (d ) ,  d  >

0 .10 /

Tab le  2  repeats  the  D ickey-Fu l le r  tes ts  to  de termine i f  a  second unru

roo t  i s  ind ica ted .  The income inequa l i t y  measures  and the  ra te  o f  g rowth  o f

the  ad jus ted  monetary  base are  f i rs t -d i f fe renced,  bu t  the  appropr ia te

t rans format ion  app l ied  to  GPGS,  PITT,  TRANS and HEGBS . i s  to  ca lcu ta te  the

ra te  o f  g rowth .  Wi th  HEGBS,  the  t -s ta t i s t i c  i s  g rea ter  than -3 .00 .  The

autocor re la t ion  func t ion ,  however ,  damps qu ick ly  wh ich  suggests  tha t  the

rats of growth of the high-employment government budget surplus js

s ta t ionary .  There fore ,  rve  w i l l  p roceed w i th  the  ana lys is  t rea t ing  each
' ind iv idua ' l  se r ies  as  be ing  I (1 ) .11 /

3 .3  Resu l ts  f rom the  Co- in teqra t ion  Tes ts

t lh i l e  each  o f  the  se r ies  appears  to  be  I (1 ) ,  i t  i s  poss ib le  tha t  I j near

combina t ions  o f  these var iab les  are  I (0 ) .  I f  so ,  the  ex is tence o f  such a

combina t ion  wou ld  jnd icd te  tha t  the  vec tor  o f  ser ies  a re  co- jn tegra ted .

Here ,  co - in tegra t ion  equa t ions  w i l l  be  u t j l i zed  to  address  ques t ions

concern ing  the  re la t ionsh ip  be tv reen var ious  po l i cy  neasures  and the  leve l  o f

inequa l  i t y  in  the  s i ze  d is t r ibu t ion  o f  i ncome,  Spec i f i ca l l y ,  these

quest ions  fa l I  in to  th ree  ca tegor ies .  F i rs t ,  a re  var ious  measures  o f  f i sca l

po l j cy  co- in tegra ted  w i th  the  measures  o f  income inequa i i t y?  Second ly ,  i s

the  measure  o f  monetary  po l j cy  co- in tegra ted  w. i th  inequa j  i t y  in  the  s ize

d is t r ibu t ion  o f  income? Las  y ,  a re  a  vec tor  o f  f i sca l  and monetary  po l i cy

var iab les  co- in tegra ted  w i th  the  these inequa l i t y  measures?

The f i rs t  t$ /o  ques t ions  es tab l i sh  separa te  ro les  fo r  f i sca l  and
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monetary  po l i cy  w i th  regard  to  the  lbve l  o f  inequa i  j t y  in  the  s jze

d is t r ibu t ion  o f  income.  8y  cont ro l . l  ing  fo r  changes in  the  , ,o ther , '  po l i cy

var iab le  in  the  co- in tegra t ing  regress ion ,  the  th i rd  ques t ion  examines

whether  the  jn te rac t ion  be tween f i sca l  and monetary  po l i c ies  j s  jmpor tan t  jn

exp la in ing  movenents  in  the  shape o f  the  s ize  d is t r ibu t ion  o f  income.

Tab le  3  p resents  resu . l t s  f rom the  co- in tegra t ing  regress ions  where  each

fiscal pol icy measure and the monetary pol icy measure appear separately.

For  th is  b ivar ia te  ana lys is ,  bo th  the  Durb jn - t /a tson (D. ! / . )  and augmented

Dickey-Fu l le r  (A .D,F . )  s ta t i s t i cs  a re  used fo r  tes t ing  co- in tegra t ion ,  | l j th

each tes t ,  the  nu l l  hypothes is  j s  tha t  each ser ies  i s  no t  co- in teqra ted  w i th

the  measure  o f  income inequa l i t y .

There  are  th ree  main  resu l ts  coming f rom an ana lys is  o f  ind iv idua l

po l  i cy  rneasures  and measures  o f  incone inequa l i t y .  F i rs t ,  there  is

subs tdn t ia l  d i f fe rences  be tween the  in fe rences  drawn regard ing  the  presence

of  co- in tegra t ion  depend ing  on  whether  one uses  the  D.W.  or  the  A.D.F .  tes r

s ta t i s t i cs .  In  on ly  one case,  w i th  P ITT as  the  f i sca l  po l  i cy  measure ,  the

D. |^ l .  tes t  i s  narg ina l l y  s ign i f i can t  ' rh ich  suggests  tha t  co- in tegra t ion  is

present .  I f  one  were  to  use  the  A.D.F .  tes t ,  however ,  there  are  16

separa te  occas ions  where  the  va lue  o f  tes t  s ta t ' i s t i c  i s  (a t  leas t

marg ina l l y )  cons is ten t  w i th  the  presence o f  co- in tegra t ion .  S jnce  the  f . i r s t

d i f fe rences  o f  the  ind iv idua l  t jme ser ies  a re  no t  wh i te  no ise ,  tng le  and

Granger (1987) recommend that the augmented Dickey-Fuller test be adopteo.

Second,  the  jn fe rence drawn f rom the  b i -var ia te  mode ls  concerns  the

cho jce  o f  the  f i sca l  po l i cy  measure  in  the  co- in tegra t ing  equat ion .  l , lhereas

the growth rate of the adjusted monetary base is not co-integrated with the

neasure  o f  income inequa l  i t y ,  the  resu i ts  vary  w i th  the  four  a l te rna t ive
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measures  o f  f i sca l  po l i cy  used here .  By  fa r ,  HEGBS per fo rms the  bes t .

Except  fo r  the  two Atk inson neasures  w i th  the  h ighes t  inequa l i t y  avers ion

parametersn  there  is  a t  leds t  marg ina l  ev idence cons is ten t  w i th  the  h jgh-

employment  federa l  budget  surp lus  be ing  co- in tegra ted  w i th  inequa l i t y  in  the

s ize  d is t r ibu t ion  o f  jncone.  
_There  

is  a t  leas t  marg ina l  suppor t  tha t  P ITT

is  co- in tegra ted  w i th  each o f  the  four  non-Atk inson neasures .  Because the

other  measures  are  components  o f  the  federa l  de f jc i t ,  the  robus t  f ind ing

wi th  respec t  to  HEGBS suggests  tha t  budget  i tems o ther  than expend i tu res  on

goods and services and transfer payments piay an important role in affect ing

the  s ize  d is t r ibu t ion  o f  jncone.  The f ind ing  w i th  respec t  to  persona l

jncome tax  payments  ne t  o f  t rans fers  a lso  suggests  tha t  th is  i s  an  f i sca l

po l  i cy  var iab le  i s  impor tan t  in  the  government 's  red is t r ibu t ive  e f fo r ts .

Th i rd ,  i t  appears  tha t  the  neasure  o f  income inequa l i t y  a lso  mat te rs  in

e f fo r ts  to  uncover  co- in tegrd t ion .  As  seen in  Tab le  3 ,  each o f  the  f i sca l

po l  i cy  measures  is  co- jn tegra ted  w j th  inequa l i t y  in  the  s ize  d is t r ibu t ion  o f

income when the  Re la t i ve  mean and the  Gin i  coe f f i c ien t  a re  used as  measures

of  income inequa l i t y .  t l i th  the  Kakwan j  and The i l  measures ,  the  ev idence is

cons is ten t  w i th  P ITT and HEGBS be ing  co- in tegra ted  w i th  the  measure  o f

incorne inequa l  i t y .  F ina l i y ,  there  is  narg jna l  ev idence wh ich  suggests  tha t

HEGBS is  co- in tegra ted  w i th  the  th ree  Atk inson measures- -A1,  A2,  and 43- -

wh ich  cor respond to  the  lowest  va ' lues  o f  the  inequa l i t y  avers ion  parameter .

In  shor t ,  the  b i -var ia te  mode. ls  suggest  tha t  a  b road measure  o f  f j sca l

po l i cy  does  appear  to  be  co- in tegra ted  w i th  inequa l i t y  ' i n  the  s ize

d is t r ibu t ion  o f  income.  The resu l ts  suggest  tha t  o ther  measures  o f  f i sca l

po l i cy  fa re  less  we l I  and the  presence o f  a  long- run  equ i l ib r iu rn

characterized by an error-correct i  on mechanism depends on the measure of
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' i ncome inequa l  i t y  used.  Fur thermore ,  ind iv idua l ' l y ,  monetary  po l j cy  does  no t

appear  to  be  co- in tegra ted  w j th  jncome inequa l i t y .

In  Tab le  4 ,  each o f  the  four  f i sca l  po l i cy  measures  are  combined w i th

the growth rate of the adjusted monetary base. This approach emphasjzes the

conso l ida ted  e f fec ts  o f  f i sca l  and monetary  po l i cy  as  they  per ta . in  to

inequaf i t y  in  the  s ize  d is t r ibu t ion  o f  income.  Here ,  the  nu l l  hypothes is  i s

tha t  some combina t ion  o f  f i sca l  and nonetary  po l i cy  var iab les  are  co-

in tegra ted  w i th  the  measures  o f  jncone inequa l i t y .

l ^ l i th  HEGBS as  the  f i sca l  po l i cy  measure ,  by  inc lud ing  a  monetary  po l i cy

te rn ,  the  resu l ts  jmprove modest ly  in  the  sense tha t  the  A.D.F .  tes t

s ta t i s t i c  j s  s ign i f j can t  a t  the  f i ve-percent  leve l  in  s ix  o f  the  n ine  cases

as  compdred w j th  on ly  th ree  cases  when HEGBS js  used a lone in  the  co-

in tegra t ing  equat ion .  Moreover ,  w ' i th  the  o ther  th ree  measures  o f  income

inequa l  i t y ,  there  is  marg ina l  ev idence tha t  HEGBS,  ASTLBAS and the  measure

of income inequali ty are co-jntegrated. l i i th TRANS and ASTLBAS, the

ev idence is  cons is ten t  w i th  bo th  f i sca l  and rnonetary  po l i cy  var iab les  be ing

co- in tegra ted  w i th  incorne inequa l  i t y  in  s . i x  cases .  0n1y  when the  Re la t i ve

mean is  the  measure  o f  income inequa l  i t y ,  however ,  i s  the  tes t  s ign i f i can t

a t  the  f i ve  percent  leve l .  There  is  a lso  marg ina l  ev idence tha t  p ITT and

ASTLBAS are co-integrated with income inequali ty when Kakwani and A3 are the

measures .  S in i la r l y ,  there  is  marg ina l  suppor t  tha t  GpGS and ASTLBAS are

co- in tegra ted  w i th  th ree  measures  o f  income inequa l i t y - - the  Re la t i ve  meann

the  G in i  coe f f i c ien t  and  The i l .

Thus ,  a1 though the  resu l ts  tend to  vary . l c ross  the  measures  o f

inequa l i t y  jn  the  s ize  d is t r ibu t ion  used and the  f i sca l  po l i cy  measure ,

there  is  ev idence tha t  i s  cons is ten t  w i th  the  combind t ion  o f  f i sca l  and
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monetary  po l . i cy  var iab les  exh ib i t ing  a  long- run  equ i i ib r iu rn  re ia t ionsh ip

wi th  income inequa l i t y .  The inc lus jon  o f  a  rnonetary  po l i cy  var iab le  seems

to  augment  the  long- run  equ. i  l i b r ium re la t ionsh ip  be tween f i sca l  po l i cy

var iab les  and inequa l i t y  in  the  s ize  d is t r ibu t ion  o f  income.  I t  i s

unden jab le  tha t  inc lud ing  a  f i sca l  po l i cy  te rms improves  the  chances  o f

f ind ing  ev idence tha t  suggests  monetary  po l i cy  i s  co- . in tegra ted  w i th  . income

i nequii l  i  ty.

The sequent ia l  p rocess ing  o f  co- jn tegra t jng  regress ions  suggests  tha t

in  the  f i rs t  pass ,  an  impor tan t  var iab le  i s  omi t ted ,  Suppose tha t  the

" t rue"  co- in tegra t ing  regress ion  inc ludes  bo th  a  f i sca l  po l i cy  and monetary

po l i cy  var iab le  represented  in  genera l  fo rm as

(7 )  11  =a l  F t  +  aA Mt  +  v t ,

where  I  denotes  the  measure  o f  income inequa l i t y .  Now suppose tha t  equat ion

(7)  i s  es t imated  w j th  F1  orn i t ted .  The res idua1s  coming f rom th is
. *reg ress ion ,  v t ,  w i l l  equa l  v t  p lus  a1  F1 .  Tha t  j s ,  the  sum o f  an  I (0 )  te rm

and an  I (1 )  te rm,  wh ich  w i l l  be  I (1 ) .  L i kew ise ,  omi t t i ng  t ' l t  f ron  the

regress ion  w i ' l  I  y ie ld  nons ta t jonary  e r ro rs .  0n1y  by  inc lud ing  bo th  f i sca l

and nonetary  po l  i cy  te rns  w i l l  the  I (0 )  na ture  o f  v t  be  revea led .

The ev idence repor ted  here  is  cons is ten t  w i th  the  no t ion  tha t  changes

in  bo th  federa l  de f ic i t  and monetary  po l i cy  var iab les  do  cont r ibu te  to

changes in  the  leve l  o f  jnequa. l  j t y  in  the  s jze  d is t r ibu t ion  o f  income.

Moreover ,  monetary  po l i cy  exh ib i ts  th is  long- run  re la t ionsh ip  w i th  the

inequa l  i t y  measure  on ly  when one accounts  fo r  the  e f fec ts  o f  changes in

f i sca l  po l i cy ,  par t i cu la r ly  when the  f i sca l  po l i cy  var iab le  adopted  gauges

federa l  de f i c i t  po l i c ies .  Th is  f i nd ing  i s  in te rp re ted  as  fu r the r  ev idence
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thdt the interaction between the Federa.l  Reserve and Treasury . is important

when fo rmula t ing  red is t r ibu t ive  po l i c ies ,  A l te rna t ive ly ,  when the

government  i s  in te res ted  in  ach iev ing  income red js t r jbu t ion ,  i t  must  take

account of the coordindted efforts of the f iscal and monetary authorit jes.

fhus ,  the  co- . in tegra t ion  tes t  suggest  tha t  h /hen look . ing  a t  f i sca l

po l i cy  measures  a lone,  a  long- run  re la t jonsh ip  w i th  the  s ize  d is t r ibu t jon  o f

income depends on  the  inequa l i t y  measure  used.  Moreover ,  there  . i s  marg ina l

ev ldence tha t  uncover jng  a  co- in tegra t ing  re la t jonsh ip  i s  more  l i ke ly  when

a broad measure ,  i i ke  the  federa l  de f ic i t ,  i s  used.  Wi th  monetary  po l i cy ,

the  tes ts  ind ica te  tha t  monetary  po l i cy  i s  no t  co- in tegra ted  w i th  income

inequa l i t y  when v iewed a lone.  Combin ing  broad measures  o f  bo th  f i sca l  and

monetary  po l i cy  together  in  the  co- in tegra t ing  regress ion ,  however ,  suggests

tha t  a  long- run  re la t ionsh ip  does  ex is t ,  Thus ,  the  in te rac t ion  be tween

fisca' l  and monetary pol icy appear to be important jn formulating strateg.ies

fo r  red is t r ibu t ing  income.  G iven the  sample  s ize  caveatn  the  ev idence

suggests  tha t  p rev ious  economet r ic  mode l  l ing  o f  the  re la t ionsh ip  be tween

po l ic ies  and inequa l i t y  may be  misspec i f ied .

3,4 The Error- Correct i  on Model

Based on the results from the co-integration tests, an error-correct i  on

representa t ion  o f  the  sys tem inc lud ' ing  bo th  f j sca l  and nonetary  po l i cy

var iab les  and inequa l i t y  in  the  s ize  d is t r ibu t . ion  o f  income js  suggested .

The er ro r -cor rec t  ion  representa t ion  is  es t imated  us ing  vec tor -du toregress ion

after appropriate transformat' ion of the data so that each serjes is

s ta t ionary .  A lso  inc luded in  the  es t ' imat ion  is  the  , 'equ i l ib r ium, ,  e r ro r

spec i f i ca t ion  der ived  f rom the  co- in tegra t ing  regress ion .  Through var iance
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decompos i t ion  der ived  f ro rn  the  vec tor -  au toregress  i  on  es t imat . ion ,  i t  i s

poss ib le  to  fu r ther  deduce the  re la t j ve  cont r jbu t ion  o f  bo th  f i sca l  and

monetary  po l i cy  measures  in  exp la in ing  movenents  in  jncome inequa l i t y .  The

var iance decompos i t ions  te l l  us  how much o f  the  fo recas t  var iance in  edch

fu ture  fo recas t  per iod  wou ld  be  due to  an  innovat . ion  jn  the  var jab le  in

ques t ion .

Tab les  5  -  11  repor t  the  resu l ts  ob ta ined by  es t imat ing  the  er ro r -

correction model. The models estinated correspond to those cases where co-

in tegra t ion  was de tec ted  a t  the  f i ve-percent  s ign i f i cance leve l .  Three  na in

resu l ts  a re  suggested  by  the  er ro r -cor rec t  i  on  mode ls .  F i rs t ,  lagged va lues

of  ASTLBAS are  s ign i f i can t ly  re la ted  to  measures  o f  income inequa j i t y .  Th is

resu l t  suggests  tha t  monetary  po l i cy  does  Granger -cause changes in  . income

inequa l  i t y .  In  s jx  o f  the  seven mode ls  es t imdted ,  the  resu l ts  fu r ther

suggest that increases in the rate of growth of the adjusted base are

assoc ia ted  w i th  decreases  in  the  income . inequa l i t y .

Second.  the  er ro r -cor rec t  i  on  te rm,  Zr_r ,  i s  a  s ign j f i can t  exp lanatory

var iab le  in  the  equat ions  when e i ther  the  income inequa l i t y  measure  or  the

f isca l  po l i cy  measure  is  the  dependent  var jab le .  Th is  f ind ing  js  cons is ten t

w. i th  income inequa l i t y  and f i sca l  po l i cy  ad jus t ing  to  "shocks , ,  wh ich  occur

in  th is  equ i l ib r iu rn  sys tem.  A l te rna t ive . ly ,  in  d isequ i l ib r ium,  ad jus tments

in  income inequa l i t y  and f i sca l  po l i cy  a re  observed.  Movements  in  the

monetary  po l i cy  medsure ,  however ,  a re  independent  o f  d isequ i l ib r ium in  th is

mode l .  Thus ,  the  resu l ts  a re  cons js ten t  tv i th  monetary  po l  j cy  no t  ad jus t ing

to  d isequ i l i bn ium shocks  in  th i s  sys tem,

Th i rd ,  in  f i ve  o f  the  seven mode. ls ,  there  is  ev idence cons is ten t  w. i th

changes in  the  jncome inequa l i t y  measure  Granger -caus ing  changes in  the



f i sca l  po l  i cy  measure .  Th is  f ind ing  suggests  tha t  f i sca l  po l i cy  responds to

changes in  inequa l i t y  in  the  s ize  d is t r ibu t ion  o f  income.  The f i sca l

au thor i ty ' s  response to  changes in  inequa l i t y  in  the  s ize  d is t r ibu t ion  o f

incone is  p robab ly  re f lec ts  a  convex  comb. ina t ion  o f  ac t j v . i s t  po l i c ies

des.igned to affect income inequali ty, and act. ions such as transfer programs

and income tax  rece ip ts  wh ich  respond pass ive ly  to  movements  in  the  s ize

d i  s t r i  bu t ion  o f  income.

Table 12 reports the proport ion of forecast variance of the

inequa l i t y  exp la ined us ing  se lec ted  combina t jons  o f  f i sca l  and monetary

po l  i cy  var iab les . I2 /  The so le  c r j te r ja  used in  the  se lec t jon  process  was

tha t  the  tes ts  fo r  co- in tegra t ion  were  s ign i f j can t  a t  
' l eas t  

a t  the  f j ve-

percent  leve l .  The mode ls  es t imated  inc lude two lagged va lues  o f  the

inequa l i t y  measure ,  the  f i sca l  po l . i cy  neasure  and the  monetary  po l i cy

neasure  conb ined w i th  the  f i rs t  lagged va lue  o f  the  er ro r  cor rec t ion  le rm

f rorn  the  co- in tegra t ing  regress ion ,  denoted  21_1.

The results show that the rate of growth of the adjusted monetary base

general ly accounts for between 20 and 30 percent of the forecast variance in

the  measure  o f  income inequa l i t y .  Innovat ions  in  the  f i sca l  po l i cy  measure

vary  more ,  w i th  the  federa l  de f ic i t  neasure  account ing  fo r  up  to  6  percent

of the forecast error variance. Using with transfer paynents or federal

expend i tu res  on  goods and serv ices  account ing  fo r  roughoy 1 l  and 20  percent ,

re  s  pec t  i  ve  l y ,

The resu l ts  o f  the  var idnce decompos i t ion  are  cons is ten t  w j th  the

no l ion  Ehat  changes in  monetary  po l i cy  have ind ' i rec t  e f fec ts  on  inequa l  i t y

in  the  s ize  d is t r ibu t ion  o f  income.  Indeed,  when coord ina ted  w i th  f i sca l

po l i cy ,  the  resu l ts  suggest  tha t  changes in  monetary  po l i cy  exp la in  be tween
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l /5  and 1 /4  o f  the  var ia t ion  in  the  inequa l i t y  neasure ,s  fu tu re  p red . ic ted

va lues .

In  shor t ,  the  resu l ts  o f  the  co- in tegra t jon  tes t  ( reca l l ing  our  sample

s ize)  conducted  in  th is  paper  suggest  tha t  po l i cymakers  shou ld  no t  v iew a

s ing le  (say)  f i sca l  po l i cy  ac t ' ion  as  a  red is t r ibu t ion  mechan. ism and be l jeve

tha t  th is  ac t ion  b / i l l  have a  long- run  red is t r ibu t ive  in rpac t .  Ins tead,  the

po l icynaker  must  a lso  take  account  o f  the  monetary  po l i cy  ac t jons  be ing

s imu l taneous ly  under taken.  The resu l ts  a re  cons is ten t  w i th  the  coord ina ted

use o f  bo th  f i sca l  and monetary  po l i cy  ac t ions  as  exh ib i t ing  a  long- run

equ i l j b r ium re la t ionsh ip  w i th  inequa l i t y  in  the  s j ze  d is t r ibu t ion  o f  i ncome.

IV. Summary

Th is  paper  examines  the  ro le  tha t  changes in  f i sca l  and monetary  po l i cy

var iab les  p lay  w i th  regard  to  the  teve l  o f  inequa l i t y  in  the  s ize

d is t r ibu t ion  o f  to td l  income.  l , le  f i r s t  examined whether  f i sca l  and monetary

po l  j cy  measures  are  co- in tegra ted  w i th  var ious  measures  o f  inequa l i t y  in  the

s ize  d is t r ibu t ion  o f  income.  There  js  marg ina l  ev idence presented  in  th is

paper  wh ich  suggests  tha t  a  long- run  equ i l ib r ium re la t ionsh ip  be tween

ind iv idua l  f i sca l  po l  i cy  measures  and the  s ize  d is t r jbu t ion  o f  to ta l  incorne

ex is ts . Ind iv idua l  1y ,  nonetary  po l j cy  i s  no t  co- in tegra ted  w j th  income

i nequal i  ty.

Combin ing  f i sca l  and monetary  po l i cy  measures  together  jn  the  co-

in tegra t ing  equat ion  suggests  tha t  a  long- run  re la t jonsh ip  does  ex is t .

Therefore, the coord.ination of f iscal and monetary pol jcy appear to be

re la ted  to  changes in  the  s ize  d is t r ibu t ion  o f  income.  Th js  resu l t  has

impor tan t  imp i  i ca t ions  fo r  the  po l i cymaker  whose a im is  red js t r ibu t ion-  I t
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i s  the  jo . in t  e f fo r ts  o f  f i sca l  and monetary  po l j cy  wh ich  exh jb i t  long- run

equ i l i b r iun  re la t ionsh ip  w i th  income inequa l i t y .  Hence ,  s ingu la r  po l i cy

a t tempts  a t  red js t r ibu t ion ,  wh ich  do  no t  cons ider  the  impacts  o f  o ther

po l i c ies  concument ly  under taken,  w i l l  no t  l i ke ly  ach ieve  the  des i red  long-

te rm e f fec ts .

The er ro r -co f fec t ion  representa t ion  is  a lso  es t imated  in  th is  paper .

Monetary  po l i cy  has  no t  rece ived much a t ten t ion  in  the  l i te ra tu re  wh ich

inves t iga tes  the  var ious  de terminants  a f fec t ing  the  s ize  d js t r ibu t ion  o f

to ta l  income where  i t  has  been done i t  may no t  have cor rec t ly  spec i f ied

since co-integration appears to be present. From the error-correct j  on

representa t ion ,  var iance decompos i t ion  is  u t i l i zed  to  examine whether

changes in  monetary  po l  j cy  cont r ibu te  re la t i ve  to  changes in  f j sca l  po l i cy

measures  in  exp la in ing  the  fo recas t  var iance o f  the  var ious  measures  o f

income inequa l  i t y .  Regard less  o f  the  f i sca ' l  po l i cy  measure  used,  changes in

the growth rate of the adjusted monetary base general ly explained over 20

percent  o f  the  fo recas t  var iance in  inequa l i t y  neasures .  Th is  f ind ing  is

cons is ten t  w i th  rnonetary  po i i cy  be ing  an  impor tan t  po l i cy  too l  when

po l icymakers  w ish  to  g . . .y run je r .  the  s ize  d is t r ibu t ion  o f  income.

The ev idence presented  above shou id  be  v iewed as  pre l im inary .  The

ana lys is  was genera l l y  a theore t ica l .  Many ques t ions  s t i l I  rena in  concern ing

the  t ransmiss ion  nechan ism th rough wh jch  monetary  and f i sca l  po1 icy  ac t ions

lead to  changes in  the  s ize  d is t r ibu t ion  o f  income.  Moreover ,  i t  i s

in te res t ing  tha t  the  coord jna t ion  o f  f j sca l  and nonetary  po l i cy  i s  impor tan t

when ana lyz ing  movements  in  the  s ize  d is t r ibu t . ion  o f  jncome. .  Cer ta in ly ,

understanding the nature of the coordination scheme that is important for

red is t r ibu t ive  purposes  deserves  fu r ther  examinat ion .
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FOOTNOTES

1.  See Atk inson and St ig l i t z  (1980)  ,  pg .  411.

2 .  See  Tu l lock  (1983 ,  pg .  1 .

3 .  See Eng le  and Granger  (1987) ,  pg .  254.

4 .  A  caveat  i s  app l ied  to  the  f ind ing  tha t  changes jn  the  unenrp loyment

ra te  a f fec t  the  s ize  d is t r ibu t ion  o f  income,  namely ,  tha t  these resu l ts

depend on  the  sdmple  per iod  under  cons idera t ion .

5 .  Champernowne (1974)  p rov ides  an  exce ' l  len t  d iscuss jon  concern ing

des i rab le  c r i ten ia  fo r  a  summary  measure  o f  inequa l i t y  fo r  the  s ize

d . is t r ibu t ion  o f  income.  A l though the  Gin . i  coe f f i c ien t  sa t is f ies  h is

c r i te r ia ,  i - t  s t i l l  has  we ' l  l - known prob lems (c f .  Cowel l  (1917) .

Moreover, as summary measure, one can not deduce from the Gini

coef f i c ien t  wh ich  spec i f i c  income c lasses  are  ne t  ga iners  o r  ne t

losers .  Braun (1988)  compared d j f fe ren t  inequa l i t y  measures  and found

tha t  the  Gin i  coe f f i c ien t  was  never  most  h igh ly  cor re la ted  w i th  any  o f

the  f i f teen  SES var iab les .

6 .  See Has iag  and He in  (1989)  fo r  a  conp ie te  descr ip t ion  o f  the

ad jus tment  p rocess  used to  ca lcu la te  the  ad jus ted  monetary  base.
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7. Among those programs which transfer jncome are Aid for Fam.i l ies with

Dependent Children. Other programs designed to redistr ibuted . incone

make payments-jn-kjnd such as the food stamp progran.

8. See Grandmont (1988) for a cornp1ete discussion of how the

d is t r jbu t ion  o f  money ba lances  w i l l  a f fec t  shor t - run  aggregate  behav io r

in  a  genera l  equ i l ib r ium mode l .  Note  tha t  movenents  jn  the  s ize

d is tn ibu t ion  o f  income are  no t  incons is ten t  w i th  ou tpu t  be ing

unaf fec ted .  in  o ther  words ,  the  re la t i ve  p r ice  changes resu l t ing  f rom

monetary pol icy may be small ,  and hence not be detected by in say a

regression of real GNP on monetary aggregates. With a constant level

of real jncome, however, the distr ibution of norninal jncome may be

af fec ted .

9 .  For  jns tance,  see Ph i l l j ps  (1987)  fo r  a  d iscuss ion  o f  some o f  the

jssues  invo lved jn  tes t jng  fo r  un i t  roo ts ,

10 .  l le  a lso  inc luded a  t ime t rend in  our  un i t  roo t  tes ts .  For  each

ser ies ,  the  jo in t  nu11 hypotheses  was tha t  the  coef f i c ien t  on  the  t ime

trend was equal to zero and the coeff icient on the lagged level of the

dependent  var iab le  was tes ted ,  wh ich  is  one o f  the  tes ts  fo rwarded in

Dickey  and Fu l le r  (1981) .  Accept ing  the  nu l l  hypotheses  suggests  tha t

a  un i t - roo t  does  ex is t .  Converse ly ,  re jec t ing  the  nu l l  hypotheses  is

cons is ten t  w i th  the  absence o f  a  un i t  roo t .  t . l i th  the  t ime t rend

inc luded,  the  resu ' l t s  o f  the  tes ts  a re  the  same wi th  regard  to  the

presence o f  a  un i t  roo t  to  those repor ted  jn  Tab les  l  and Z .  In  o ther
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! /o rds ,  a  un j t  roo t  i s  suggested  fo r  the  var iab les  jn  leve ls  (o r  g ro ! , / th

rates for STLBAS), but after the appropriate transformation, the series

appear  to  be  s ta t ionary .  The c r i t i ca l  va lues  fo r  th is  tes t  a re

presented  in  D ickey  and Fu11er .  p .1063.

11 .  For  example ,  the  au tocor re la t ion  func t ion  takes

0.82 ,  0 .65 ,  0 .50 ,  0 .34  and 0 .ZZ fo r  lags  0  th rough 5

on  va lues  o f  1 .0 ,

w i th  the  HEGBS.

12.  There  are  two th ings  to  no te  a t  th is  po in t .  F i rs t ,  because there

are  so  few degrees  o f  f reedom,  we do  no t  ca lcu la te  the  "op t ima l "  lag

length .  The spec i f i ca t ion  used in  the  VAR . i s  tha t  lags  1  th rough 4  are

impor tan t .  I t  i s  t rue ,  however ,  tha t  . inc lud . ing  an  add i t iona l  ldg  fo r

a l l  te rms in  the  VAR g ives  coef f i c ien ts  wh ich  s td t i s t i ca l . l y

s  i  gn i  f  i  can t .

Second, the ordering of the variance decomposit ion does not seem

to  mat te r .  l l e  separa te ly  examined the  var iance decompos i t ion  w i th  bo th

the ASTLBAS ordered f jrst and observe no major dif ferences compared

wi th  the  repor ted  f ind ings ,
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Var i  ab l  e

GPGS

TRANS

PITT

K

R

T

A1

AI

A3

A4

A 6

^STLBAS'

HEGBS

I'  The ad jus ted

'  The c r i  t  i  ca l
s -percent  leve l

Va lue  o f
t -s ta t i  s t i  cd

Box-Leunq Q
I ag=6

3 .18

6 .20

2.r7

2.60

1 .48

2 . r l

2 .51

3 .07

3 .49

3 .60

3 .18

8 .01

;

0.033

-0 .165

-0  .091

-0 .087

-0  .054

-0 .091

-0 .  107

-0 .  112

-0 .117

-0.127

-0 .  133

-0. 103

0.092

Tab le  I

Un i t  Root  Tes ts  (on  leve ls )
D ickey-Fu l1er  Tes t -S ta t  i  s t . i cs

2 ,61

L . t 5

-1 .20

-0 .80

- u . b 9

-0 .53

-0 .80

-0 .93

-  1 .00

-1 .05

_ l  l c

-1.27

-1 .36

I  .0 I

monetary base variabie js in growth rates.

va lue  o f  the  (Augmented)  D ickey-Fu l le r  tes t -s ta t i s t i c  a t  the
is  -3 .00  (see  Fu l le r  (1976)  p .373) .
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Tab le  2

lJnit  Root Tests (on f irst dif ferences)
D ickey-Fu 1  1er  Tes t -S ta t i s t i cs

Va lue  o f
t -s ta t  i  s t i cVari ab.le

GPGS 1

I
TRANS'

^ , - -2
r t  I  I

l ' L

K

R

T

A1

A I

A J

A4

A3

^STLEAS

H E FGBS'

,
-1 .012

-0 .87  5

-1 .066

-1 .052

-t.24r

-u .v /u

- t  .049

- t . t?4

-1 .113

-1 .118

-1 .145

-1 .163

-1 .468

-0. 680

-  10 .50

-4 .22

-3 .  L7

-3 .91

-3.67

-3 .69

-  3 .80

- 4 .  U 9

-4 .  16

- .+ .  au

-4 .3 i

-4 .  33

-4. 39

-2 .50

Box-Leunq Q
I aq=6

0 .  33

1-72

0 .  03

0 .81

1 .25

0 .57

1  .06

1 .15

r .20

1.22

I . 2 I

f . i 9

5 - 5 1

6.61

' Denotes f i  rst-d i f ference of log- ieve l  s  fo r

2  Denotes  percent -change ca lcu la ted  us ing

these var i  ab l  es .

X *  -  X *  t

(x1 + xr_r) /2

I U



Tab le  3

Results from the B i  -Vari ate
Co-jntegration Tests

Pol i  cy Measures

I  nequa l  i t y
MeasuTe GPGS PITT TRANS HEGBS ASTLBAS

!-,!-.-4-.!=L q.'.!=-A-=.!..'.i.. !-,-!-.--4-.!-.-l-= q=!-.-A=!_.L q[-a.=q"

Kakwan i  O.52  -2 .74  0 .72  -3 .29**  0 .54  -2 .58  0 .56  -3 .23*  0 .35  -0 .9 i

Re.l  at i  ve
l r fean O.42 -3 .65**  0 .86*  _3 .23*  0 .45  _3 .36**  0 .58  _4-16**  O.27 _ i .

The i l  0 .36  -2 .96*  0 .69  -2 .91*  0 .37  -2 .73  0 .43  -3 .55**  0 .26  -0 .1

Gin i  0 .38  -3 .21*  0 .75  -3 .13*  0 .39  -? .91*  0 .48  -3 .79**  0 .27  -1 .1

Atk inson  0 .36  -2 .71  0 .64  -? .7  0 .36  -2 .53  O.4Z  -3 .2*  O.Z7  -0 .1
A1,

e=0.  5

42 ,  0 .34  -2 .6  0 .61  -2 .6  0 .35  -2 .44  0 .40  -3 .06*  0 .27  -0 - r
e  =0 .  75

A3,  0 .34  -2 .51  0 .58  -? .52  0 .34  -2 .36  0 .39  -2 .94*  0 .26  -0 .1
e  =0 .95

A4,  0 .33  -2 .26  0 .52  -2 .30  0 .33  -2 .15  0 -36  -2 .61  0 .27  -0 .1

A5,  0 .32  -2 .09  0 .46  -2 . t4  0 .32  -2 .0 I  0 .34  -2 .39  0 .27  -0 .
e=2  .O

*  ind ica tes  s ign i f i cance a t  the  10% leve l
* *  ind ica tes  s ign i f j cance a t  the  5% leve l
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Tab ie  4

Resul ts fron Co-Inteqration Test
w j th  Combinat ions  o f  the  F isc l l  po l i cy  Measures

and the St. Louis Adjusted Monetary Base

Fiscal Pol icy l i leasures (with ASTLBAS)

I  nequa I  i  ty
Measure

Kdkrvan i

Re la t i ve
Mean

The i l

G in i

Atk i  nson
A l ,  e=0 .5

A2 ,  e=0 .75

43 ,  e=0 .95

A4 ,  e= I . 5

A5 ,  E=2 .0

GPGS

-  3 .05

-3 .95**

-  ?  6 7 *

-3 .66*

-3 .  34

-3.  35

-3 .30

-3.2t

-3 .09

-? 6.7*

-3.23

-3.?7

PITT

-3 .12

-3 .17

-3 .44*

-3.17

-3 .15

-3 .33

-4.06**

-3 .61*

-  3 .  71*

HEGBS

-3.69*

-4 .?0**

-4 . 1g**

-4 .13**

-3 .76**

-3 .82**

-3 .81**

-3.61*

-3 .52*

TRANS

-3 .36*

-3 .43*

-3 .37*

-3.28

*  i  nd j  cd tes  s ign i f i cance  d t
* *  i  nd  i ca tes  s ign i f i cance  a t

the 10%
the 5%

l e ve l
l eve l
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wi th  the
Resu I ts from the
Gi ni Coeff i  ci  ent

Tab le  5

Error-Correct i  on Model
as the Income Inequali ty Measure

I ndependent
Vari abl es

I ntercept

G in i ,

G in i .  ^
T - 1

HEGBST_ 1

HEGBST ^
L - L

ASTLBAS+ 1

ASTLBAST_2

Gin i

-0 ,38  E-4
(  -0 .04  )

o .?4
(  1  .26)

0 .  421**
(2 .63)

0 .56  E-4
(0 .26)

-0 .83  E-4
( - .037)

-0 . I53*
( -1 .75)

0 .  161*
(  1 .88)

Dependent Vari ab.l  es
HEGBS

0.25
(0 .30)

(0 .35)

257 .7 4*
(  2 .01)

0 .175
(  1  .01 )

_0 .16
( -0 .88)

18.  67
(0 .27 l ,

146. 66**
(2 .12)

ASTLBAS

0.87  E-3
( )

0.27 r
(0 .73  )

-0 .18
( -0 .5e)

0 .30  E-3
$ .7?)

0 .95  E-  3**
(2. ls)

-0. 289*
( -1 .71)

-0 .314*
( - l .Be)

i  nd i  ca tes  s ign i f i cance
ind ica tes  s iqn i f  i cance

-258 .55*
( -2 .00)

ten-percent 
. leve 

I
f ive-percent leve l

-0 .443**
( -2.7s\

-0 .157
(-o. so)

at the
at the
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Results from the
wi th  the  Re la t i ve  Mean as

Tab le  6

Emor-Correction Model
the Incone Inequal i  ty Measure

Independent
Vari  ab. les

I  ntercept

RM* ,

RMt-z

GPGS* 1

GPGST_2

ASTLBASt_1

AsT LBASt_2

Dependent Vari abl es
GPGS

0. 05**
(3 .60)

0 .112
(0 .05  )

- J . J I

(  -1 .53  )
0. 705**

(4 .43)

-0. 409**
( -3.  e0 )

0.463
(0 .51)

-0 .  161
( -0 .18)

0 .18  E-2
(0 .68  )

0 .962*
( r .77 )

-0 .  145
( -0 .33)

0 .04
( r .24)

-0 .039*
( -1 .87)

-0 .154
(  -0 .84  )

-0. 259*
( -1 .41)

RM

-0 .14  E-2
( -1 .52)

0  .259
(1.s8)

0.591**
(4 .03)

0 .s6  E-2
(0 .  52  )

0 .78  E-2
(  r .  11)

-0 .058*
( -0 .e4)

0 .  1  15*
(  1 .  85 )

ASTLBAS

i  nd i  ca tes  s  i  gn i  f i  cance
i  nd i  ca tes  s ign i f i cance

3 .975*
( -1 .84)

ten-percent I  eve l
f ive-percent I  evel

-0 .  571
(  -3 .  e2 )

-0 .  239
(  -0 .01  )

at the
at the
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Results from the
wi th  the  Re la t i ve  Mean as

Tab le  7

Error-Conect i  on Model
the Income Inequai i ty Measure

Independent
Var i  ab les

I ntercept

RM* ,

RMt-2

TRANST_ I

TRANST_2

ASTLBAST_ 1

ASTLBASt_2

Dependent Variabl es
TRANS

0.69E-1**
(3 .28)

-4  .7  3**
( -2 .44)

3 .  54
(1 .64)

0. 594**
(3.3r)

-0. 249*
(  -1 .76)

- I .55* *
( -2 .06)

I .88**
(2.2s1

0.35  t -2
(0 .62)

0 .577
(1 .13)

0. 029
(0 .05)
-0 .  109
( -0 .23)

-0 .47E-?
( -0 . i3 )

-0.21.r
( -  1 .06)

-0 ,375*
( -1 . i3 )

0 .012
(0 .02)

RM

-0.93 E-3
( -0 .56)

0.319**
(  2 .  10)

n q60**

(3 .30)

0 .95  E-2
(0 .67  )

-0.79 E-2
(  -0 .71)

-o.7?E-2
( -0 .12)

0 .  19  5**
(  3 .03)

^STLBAS

-0.735**
( -4 .30)

i  nd  j  ca tes  s ign i f i cance a t
i  nd  i  ca tes  s ign i f i cance a t

-2 .95  '

( -1.3s)

ten-percent l  eve1
five-percent leve1

the
the
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Results from the
wi th  the  Re la t i ve  Mean as

Tab le  8

Error-Correct i on l'lode I
the Income Inequal i ty Measure

I  ndependent
Vari  abl  es

I  ntercept

RM.
f - I

RMt-Z

HEGESt_ I

HtGBSt_2

ASTLBAST_ 1

ASTLBAST-2

Dependent Vari abi es
HEGBS

0.248
(  0 .28  )

55 .  45
(o .27  )

324.35*
(  1  .86)

0 .20
(1 .12)

-0 .159
(  -0 .87  )

9 .20
(0 .13)

142.60**
(2 .05  )

-290.84*
( -  1 .7e)

ASTLBAS

0.92  E-3
(0 .44)

0 .  369
(0 .  76 )

- u . l / f ,

( -0 .42)

0 .30  E-3
(0-72)

0 .93  E-3* *
(2 .14)

-0 , 30*
( -1 .75)

-0 .318*
( -1.e3)

RM

-0.42  E-5
( -0 .  5E-3)

0 .20
(  1 .01)

o .47  2**
(2 .  81  )
0 .52  E-4

(0 .31)

-0 .39  E-4
( -0 .22)

-0 .116
( -1.6e)

0,  120*
(  1 .78)

-0. 40**
( -2 .55)

-0  .  118
(0 .31)

i  nd  j  ca tes  s ign i f i cance
ind i ca tes  s ign i  f  i cance

ten-percent l  eve l
f i ve-percent  leve l

at the
at the
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wi th  the
Resu I ts from

Atkinson Measure

Tab le  9

the Error-Correct i on l,lodel
(Af) as the Income Inequali ty Measure

i ndependent
vari  abl es

I ntercept

A1 ,
T -  I

A1t -2

HEGBST_ 
1

HEGBS
L - l

ASTLBASt_l

ASTLBASt -2

Dependent Vari ab.les
HEGBS

0.221
(0 .26  )

148. 43
(0 .  48  )

530.97**
(2 .06)

0 .146
(0 .86)

-0 .128
( -0 .73  )

23 .84
(0 .33)

157.09**
(2 .25)

ASTLBAS

0.81  E-3
(0 .40)

0 .57
(0 .77)

-0 .  38
(  -0 .  61 )
n 'r t  E a

(0 .  78  )

0 .90  E-3**
(2 .14)

-o.27r
( -1.5e)

-0.312*
( -1.e7)

AI

-0 .39  E-5
( -0 .01)

0 .252
(1 .31)

0 .359**
(2.2r \
0.36  E-6

(0 .34)

-0 .59  E-4
( -0 .54)

-0 .064
( -1 .44)

0. 082*
(1 .87)

-0 .397**
( -? .42)

i nd i ca tes  s  i  gn i  f i  cance  a r
i nd i ca tes  s ign i  f i cance  a t

-547.95**
( -2 .  io )

ten-percent I  eve' l
f ive-percent I  evel

-0 .45
(o .72)

the
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wi th  the
Resu I ts from

Atkinson Measure

Tab le  10

the Eror-Correction Mode l
(A2) as the Incorne Inequali ty Measure

I ndependent
Var i  ab l  es

I ntercept

A? ,
f , - 1

AZt-z

HEGBST-  1

H EcBSt _2

ASTLBASt_ 
1

ASTLBASt_2

Dependent Vari abi es
HEGES

0.  346
(0 .41  )

55 .  52
(0 .27)

? 2 R  A 7 *

(1 .87)

0 .155
(0.8e )

-0 .144
( -0 .81)

22 .31
(0 .31)

1q2 27**

(2 .16)

U .  d J  L - J

(0 .42)

0 .43
(0.8s )

-0 .32
( -0 .78)

0 .28  E-3
(0 .70)

0 .93  t -3* *
(2 .?3)

-0 .268
( -1 .5e)

-0 .318*
( -1.e2)

A2

-0 .36  E-4
(  -0 .05)

0 .  259
(  1 .  34 )

n  ?  ?Q* *

(2 .06)

0 .13  t -4
(  0 .08  )

-0 .71  E-4
( -0 .43  )

-0 .905
( -1 .35)

0. 14**
(2 .13)

ASTLBAS

i  nd i  ca tes  s  i  gn  i f  i  cance
ind ica tes  s ign i f  i cance

-366.17**
( -2.0e)

ten-percent leveI
f ive-percent level

-0. 402**
( -2 .46)

-0. 299
( -o .7  2 )

at the
at the

l 6



wi th  the
Resu I ts from

Atkinson Measure

Tab le  11

the Error-Correct i  on Model
(A3) as the Income Inequali ty Measure

I ndependent
Vari abl es

I ntercept

A3* t

A3t-z

HEGBS t_ 1

HtcBsr_2

ASTLBAST_1

ASTLBAS+ 2

Dependent Var i  abl es
HEGBS

0.  398
(  0 .  48)

3r .74
(0 . l s )

248.96
(  1 .7e)
0.155

(0.88)

-0 .159
(  -0 .8e )

27.43
(0. 38 )

154. 28**
(2 .18)

-289.96**
( -2 .  i 1 )

ASTLBAS

0.92  t -3
(0 .48  )

o .277
(0 .72)

-0 .  308
( -0.s4)
0.29  E-3

(0 .70)

0 .98  E-3**
(2 .33)

- u . f t 9

( -1 .65)

-0. 342**
(  -2 .05 )

A J

-0 .51  t -3
(  -0 .  52)

0 .286
(1 .50)

0. 357**
(2.2r)

-o.42 E-4
(0 .2 i )

-0 .14  t -3
( -0 .61)

-0 .087
( -1 .04)

0. 197**
(2.  3e )

-0 .416**
( -2 .60)

-0 .208
( -0 .64)

i  nd i  ca tes  s ign i f i cance
i  nd i  ca tes  s ign i f i cance

ten-percent leve1
five-percent leveI

at the
at  the
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Resu I ts from
from Sel ected

Tab le  12

Vari ance Decomposit ion
Error-Correct i  on Model s

Percentage of
10-step-ahead
squared pred ic t ion
error jn :

Re la t i ve
Mean

GPGS - ASTLBAS

19.9 - 26.4

Innovat i  ons  in :

TRANS _ ASTLBAS

L L .  t  -  Z t . L

HEGBS . ASTLEAS

b l  n  t

5.9  -  19 .4

A1

A?

A3

6.2

E A

5.9

20.4

t 6  A

LEGEND:  The f i rs t  number  in  the  co lumn reDresents
fo recas t  e r ro r  var iance cont r ibu ted  by  the  f i sca-
the second number represents the proport ion r{,hich
innovat ions  in  the  monetary  po l i cy  var iab le ,

? n o

the  propor t ion  o f  the
pol i  cy measure, whereas
is  exp l  a i  ned by
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