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Abs t r ac t  

We start wi th  two observa t ions  t h a t  c o n s t i t u t e  an  apparent  paradox. 

Inc reas ing  r e a l  income ( i .e . ,  CPI-corrected income) i n  the  U.S. has no t  

been accompanied by increas ing  publ ic  s a t i s f a c t i o n  s i n c e  a t  l e a s t  1960. 

We then add a t h i r d  observation--large unexplained s h i f t s  i n  demand func- 

t i ons .  These s h i f t s  i n  demand, when t r a n s l a t e d  i n t o  a r e a l  wel fa re  

index,  support  the  widely perceived malaise  of the  r ecen t  past .  Since we 

have n o t  explained the  s h i f t s  i n  demand pa t t e rns ,  w e  do n o t  have an  

explana t ion ,  i n  any sense, of the malaise. We do o f f e r  some conjec tures  

which could be t e s t ed  were the  models by which w e  measure r e a l  income 

changes made more comprehensive. 

Our empir ica l  r e s u l  ts were obtained by e s  tima t i n g  a complete demand 

system a f t e r  adding p r i c e  d a t a  t o  a pooled sample of households drawn 

from two surveys of consumer expenditures  taken about  a decade apart-- 

e a r l y  1960s and e a r l y  1970s. By adding the  p r i c e  da t a ,  i t  became 

p o s s i b l e  f o r  us t o  do what e a r l i e r  s t u d i e s  could n o t  do: de r ive  t r u e  

cos  t-of-living ind ices  from cross-sect ion data .  

S ince  our  r e s u l t s  imply s u b s t a n t i a l  t a s t e  changes between 1960-61 and 

1972-73, w e  de r ive  and implement a nonparame t r i c  t e s  t f o r  t a s  t e  changes 

a s  a n  appendix (Appendix 2) .  The t e s t  provides some support  f o r  the view 

t h a t  t a s t e s  d id ,  i n  f a c t ,  change during the 1960s. 



An Applicat ion of a Dynamic Cost-of-Living Index 
t o  the  Evaluat ion of Changes i n  S o c i a l  Welfare 

A f t e r  t he  o i l  embargo of 1973, a small  body of l i t e r a t u r e  developed 

around the  paradoxical  ques t ion ,  "Why do Americans seem to  think t h a t  

t h ings  a r e  so bad when the  da t a  i n d i c a t e  t h a t  r e a l  income i s  cont inuing 

t o  r i s e ? "  That  l i t e r a t u r e  has recen t ly  been summarized by Gottschalk and 

Maloney (1983). They f ind  t h a t ,  a l though by some measures r e a l  economic 

well-being has dec l ined ,  more c a r e f u l  measures i n d i c a t e  ( a s  Thurow (1980) 

and Adam Smith (1981) maintained) t h a t  cont ra ry  to  publ ic  opinion, r e a l  

pe r  c a p i t a  d i sposable  income continued t o  r i s e  a f t e r  the  embargo, a l b e i t  

more slowly than i n  preceding years.  Gottschalk and Maloney (hencefor th  

G-M) conclude, therefore ,  t h a t  t he re  i s  indeed a paradox to  be explained. 

The explana t ion  they o f f e r  i s  t h a t  averages mask d i v e r s i t y ,  and t h a t  

s i n c e  1973 t h e r e  has been a very s u b s t a n t i a l  increase  i n  the  propor t ion  

o f  f a m i l i e s  whose r e a l  incomes have declined. Between 1973 and 1979, 42 

pe rcen t  of f a m i l i e s  i n  the G-M panel ( t h e  Michigan Panel Study of Income 

Dynamics) experienced dec l in ing  r e a l  income, up from 25 pe rcen t  i n  the 

per iod  1967 t o  1973. That  so s u b s t a n t i a l  a minor i ty  of households 

experienced an  income dec l ine  seems s u f f i c i e n t  to  exp la in  the  sense of 

d i s s a t i s f a c t i o n  t h a t  emerged a f t e r  the  1973 o i l  embargo. I t  is not ,  

however, a complete explanat ion.  G-M admit of two o t h e r  f a c t o r s  of some 

s ign i f i cance .  They f ind  some, bu t  very modest, support  f o r  Levy's (1982) 

argument t h a t  r e a l  money income of f ami l i e s  was sus ta ined  by the  e n t r y  of 

wives i n t o  the  workplace, and t h a t  t he re fo re  our  usual  measures o v e r s t a t e  

t h e  r a t e  of growth by excluding the concomitant d e c l i n e  i n  l e i s u r e  and 

home production. G-M a l s o  g r a n t  t h a t  money i l l u s i o n  a s soc i a t ed  with 

i n f l a t i o n ,  Thurow' s explanat ion,  may have some v a l i d i t y  a s  w e l l .  



I t  is d i f f i c u l t  t o  remember now t h a t  the  U.S. r a t e  of i n f l a t i o n  was 

h igh  enough t o  become a ma t t e r  of cons iderable  publ ic  concern even before 

t h e  1973 o i l  embargo. Publ ic  dismay pushed a very conserva t ive  though 

pragmatic p re s iden t  i n t o  a wagelprice f r eeze  i n  August of 1971. An 

assessment  i n  the Economic Report of the P re s iden t  f o r  1973 captures  the 

sen t iment  a t  the  time: " . . . t he  big increase  i n  production i n  the  year  

j u s t  ended was accompanied by a reduced r a t e  of i n f l a t i o n .  Consumer pr i-  

c e s  increased a l i t t l e  more than 3 percent  from 1971 t o  1972--a f a r  c ry  

from the  runaway i n f l a t i o n  r a t e  of 6 percent  t h a t  confronted us i n  1969" 

(U.S. Council of Economic Advisers,  1973, p. 3;  emphasis added). A s  the 

Un ive r s i t y  of Michigan Survey Research Center da t a  p ic tured  i n  Figure 1 

show, the propor t ion  of households expect ing t o  be worse o f f  i n  the 

coming year  h i t  a l o c a l  peak i n  1970. The percentage of f ami l i e s  who 

be l ieved  they would be b e t t e r  o f f  i n  the  coming year  reached a postwar 

peak a s  e a r l y  as 1960. A decade and a ha l f  of s t rong  growth was n o t  

t r a n s l a t e d  i n t o  publ ic  percept ions of r i s i n g  well-being. I n  t h i s  regard, 

t h e  paradox chronic led  by G-M f o r  the period a f t e r  t he  o i l  embargo merely 

extended a long-s tanding trend. 1 

I n  t h i s  paper we show t h a t  t he  sub jec t ive  f e e l i n g  of d i s s a t i s f a c t i o n  

has  a behavioral  counterpar t :  during the period 1960-73, household 

demand p a t t e r n s  experienced a remarkable s h i f t  t h a t  cannot be explained 

by the  changes i n  income, r e l a t i v e  p r i ce s ,  and demographic f a c t o r s  t h a t  

took p lace  during the  same period. More important,  we show how t h i s  

s h i f t  i n  demand, s u i t a b l y  t r a n s l a t e d  i n t o  a consump tion-based dynamic 

we l f a re  index, he lps  to  exp la in  the  apparent  paradox. We show t h a t  r e a l  

income was i n  f a c t  dec l in ing  f o r  the  v a s t  major i ty  of households between 

1960 and 1973. 
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P r i o r  s t u d i e s  of t he  course of r e a l  income over the period r e l y  on 

t h e  CPI t o  convert  nominal t o  r e a l  income changes. These years  place a 

heavy burden on t h i s  index. The i n f l a t i o n  of t h i s  period was n o t  the  

c l a s s i c a l  textbook case  during which p r i c e s  of a l l  commodities r i s e  

p ropor t iona te ly  i n  response to  a he l i cop te r  money drop. From 1960-61 

through 1972-73, t h e  c o s t  of food f o r  our sample rose  by 145 percent  

whi le  t r anspor t a t ion  c o s t s  rose  by 130 percent.  I t  is a l s o  t rue ,  of 

course ,  t h a t  consumption p a t t e r n s  vary across  household types and over 

time. The h ighes t  income d e c i l e  i n  1960-61 spen t  21 percent  of income on 

food and 12 percent  on s h e l t e r ;  t hese  shares  i n  the  lowest  d e c i l e  were 34 

pe rcen t  and 27 percent ,  respec t ive ly .  I n  1972-73 these  shares were 17 

and 19, and 29 and 27 percent ,  respec t ive ly .  The food share  f o r  s i n g l e  

women under 35 i n  1972-73 was 14 percent! Obviously the p r i ce  rises even 

i n  the  decade before the  1973 o i l  embargo could have had s u b s t a n t i a l l y  

d i f f e r e n t  consequences f o r  the economic well-being of  households of d i f -  

f e r e n t  income, s i z e ,  age, and sex  compositions. 

There i s  a small l i t e r a t u r e  on the e f f e c t s  of r i s i n g  p r i c e s  during 

t h e  l a t e r  s i x t i e s  and e a r l y  seven t i e s  on the l e v e l  and d i s t r i b u t i o n  of 

r e a l  income. Some of these  s t u d i e s  take f ixed  budget shares  which vary 

a c r o s s  d i f f e r e n t  c l a s s e s  of households a s  weights and ob ta in  the  weighted 

average  of p r i c e  ind ices  of indiv idual  commodities (e.g., Duffy e t  a l . ,  

1980). Others  have ca l cu la t ed  t rue  cos t-of-living indices ,  t h a t  is, the 

r a t i o  of the  minimum c o s t  of a t t a i n i n g  a re ference  u t i l i t y  index with 

base  period p r i c e s  and comparison period p r i ces  (Bra i thwai t ,  1980; Palmer 

and Barth, 1977). I n  almost  every ins tance  these  s t u d i e s  found t h a t  the 

d i s t r i b u t i o n a l  e f f e c t s  of r i s i n g  p r i ces  were minimal and t h a t  r e a l  income 

r o s e  i n  the  same p a t t e r n  a s  the  simple de f l a t ed  aggregate data  indica te .  



When we conf ine  ourse lves  t o  s tandard s t a t i c  techniques we ob ta in  the  

same r e s u l t .  A dynamic wel fare  index i n  which time is permitted t o  

a f f e c t  the  e s t ima te s  of the  underlying demand equat ions  y i e l d s  q u i t e  d i f -  

f e r e n t  r e s u l t s .  However, we do n o t  f i n d  t h a t  i n f l a t i o n  per  s e  i s  

d i r e c t l y  respons ib le  f o r  the  perceived dec l ine  i n  economic well-being. 

I n  what fol lows we f i r s t  desc r ibe  the complete demand system which we 

es t imated  a f t e r  adding p r i c e  da t a  to  a pooled sample of households drawn 

from two surveys of consumer expenditures  taken about  a decade apart-- 

e a r l y  1960s and e a r l y  1970s. By adding the  p r i c e  da t a ,  it became 

p o s s i b l e  f o r  us to  do w h a t  e a r l i e r  s t u d i e s  could n o t  do: de r ive  t rue  

cost-of- l iving ind ices  from cross-sect ion data .  We then descr ibe  the 

cost-of- l iving ind ices  we implemented and b r i e f l y  p re sen t  our  empir ica l  

r e s u l t s .  

Our key f ind ing  is  t h a t  t he re  was a l a r g e  s h i f t  i n  the demand func- 

t i o n s  between 1960-61 and 1972-73. The fou r t een  time dummies i n  the 

model a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  add i t i on ,  a s  is  ev iden t  i n  

Appendix 1, the re  was a s u b s t a n t i a l  i nc rease  i n  the marginal propensi ty  

t o  spend on s h e l t e r .  The impl ica t ion  of these  s h i f t s ,  when taken through 

a p a r t i c u l a r  c a r d i n a l  index, is  that r e a l  wel fare  f o r  the  average house- 

hold d e c l i n e s  i n  the  v a s t  major i ty  of household types recognized by the 

model. Since un ti1 very r ecen t ly  c a r d i n a l i t y  has been e x p l i c i t l y  

r e j e c t e d  by most economists, we then b r i e f l y  a l l u d e  t o  the  newly emerging 

l i t e r a t u r e  on the c a r d i n a l i t y  vs. o r d i n a l i  ty  debate. We do not ,  however, 

a ttemp t t o  so lve  the severe  technica l  and conceptual problems a s soc i a t ed  

w i t h  c a r d i n a l  indexes. 

We began by merging p r i c e  information from the  CPI and the  worker 

budgets developed by the  Bureau of Labor S t a t i s t i c s ,  with expenditure  



d a t a  from the  Bureau of Labor S t a t i s t i c s  Consumer Expendi ture  Surveys of 

1960-61 and 1972-73.2 T h i s  new d a t a  s e t  was used t o  e s t i m a t e  the  

f o l l o w i n g  L i n e a r  Expendi ture  Sys t e m  (LES) : 

where qit  is the  q u a n t i t y  of good i consumed i n  y e a r  t, i = 1 . . . 7; 

Pit  is t h e  p r i c e  of good i i n  y e a r  t; 

Y t  i s  income (= t o t a l  consumption e x p e n d i t u r e s )  i n  y e a r  t; 

h is a v e c t o r  of household c h a r a c t e r i s t i c s ;  

T is a dummy v a r i a b l e  (T = 0 i n  1960-61; T = 1 i n  1972-73); 

B i t  , yi t  , Bi, Ai, p i ,  and m i  are parameters ;  and 

E i t  is a d i s t u r b a n c e  term. 

The u n i t  of o b s e r v a t i o n  i s  t h e  household;  household s u b s c r i p t s  have been 

suppressed.  

Assuming normal i ty  of the d i s t u r b a n c e  term E i t ,  we o b t a i n  the  

FIML-es timates of the 131 parameters ,  us ing  o b s e r v a t i o n s  on 2432 house- 

h o l d s  i n  1960-61 and 2543 i n  1972-73. (The households i n  the  two per iods  

are n o t  t h e  same households.)  T o t a l  consumption is d iv ided  i n t o  seven 

consumption goods. The v e c t o r  h i n c l u d e s  f o u r t e e n  household charac- 

teris t i c s .  The dummy v a r i a b l e  T tests whether p r e f e r e n c e s  have remained 

s t a b l e  over  the  pe r iod  considered.  From t h e  e s t i m a t i o n  r e s u l t s ,  w e  

c a l c u l a t e  t r u e  cos t -o f - l iv ing  i n d i c e s  f o r  each household type over  the  

p e r i o d  and compare them w i t h  the  s t andard  Laspeyres  index. 



To c a l c u l a t e  the t rue  cost-of-living indices  we proceed a s  follows. 

The f i t t e d  demand equat ions specify the optimal demand f o r  each good a s  a 

funct ion  of income, a l l  p r ices ,  and household c h a r a c t e r i s t i c s .  

S u b s t i t u t i n g  these optimal q u a n t i t i e s  back i n t o  the u t i l i t y  funct ion and 

inve r t ing ,  we f ind  the minimum expenditure o r  c o s t  function. The implied 

u t i l i t y  funct ion  is of the standard Stone-Geary form: 

h The t rue  cost-of-living index f o r  household type h ( J  ) 1s: 

-h where U is a prespec i f ied  welfare l e v e l  f o r  household type h;5 

h C is the c o s t  funct ion of household type h; and 

p60h, ~ 7 3 ~  a r e  vec tors  of pr ices  i n  1960-61 and 1972-73, 
r e spec t ive ly ,  faced by household type h. 

Thus, Jh is the r a t i o  of expenditures needed i n  1972-73 t o  expen- 

d i t u r e s  needed in 1960-61 fo r  household type h to a t t a i n  the same welfare 

l e v e l  th. 
0 

We assume t h a t  a l l  households of the same type have the same u t i l i t y  

funct ion ,  but  we allow these funct ions to s h i f t  over time. Indeed, we 

f i n d  the time dummies to be s t a t i s t i c a l l y  s i g n i f i c a n t  and l a r g e  (see  

Appendix 1 ) ;  hence we m k e  use of two a l t e r n a t i v e  dynamic cost-of-living 

h indices--the Fisher-Shell  index (FS ) (1969) and the ca rd ina l  index 

( ~ 1 ~ ) .  They a r e  defined a s  follows fo r  household type h, where R60 and 

R73 represent  the preference orderings before and a f t e r  they change, and 

fjfh and uch a r e  prespec i f ied  welfare leve ls :  



h ' h  h 
C (Uf , P73 , ~ 7 3 )  

F S ~  = 
h ' h  h 

C (Uf , P60 , ~ 7 3 )  

h - h  h 
c (Uc, P60 , R60) 

' h  
For  the  mean income of household type h, y60h, Uf i s  determined a t  the  

h - h  
wel fare  l e v e l  a t t a i n e d  a t  Y60 given p60h and R73, while Uc is  d e t e r  

h h mined a s  the wel fare  l e v e l  a t t a i n a b l e  a t  Y60 given P60 and R60. 

FINDINGS 

A s  Table 1 i n d i c a t e s ,  t o t a l  consumption expenditures  grew, i n  nominal 

terms, by no less than 17 percent  and by a s  much a s  118 percent  f o r  the  

d i f f e r e n t  demographic groups over the  period. I n  Table 2 t h i s  growth is  

d e f l a t e d  by a Laspeyres index which is s p e c i f i c  t o  each household type 

and ca l cu la t ed  from our data.  The v a r i a t i o n  ac ross  demographic groups of 

t h e  Laspeyres index (no t  shown) i s  small (137.1 t o  138.8) and leaves  the 

rank order ing  of groups i n  Table 1 v i r t u a l l y  unchanged. Not a l l  groups, 

however, now experience a ga in  i n  r e a l  income. For f i v e  groups (roughly 

6 percent  of the  sample) average incomes dec l ine  ( a  r a t i o  less than 1 )  , 
and the  ga in  f o r  most groups becomes q u i t e  modest. The F i s h e r s h e l l  

index,  a s  a comparison of Tables 2 and 3 i n d i c a t e s ,  y i e l d s  j u s t  about  the 

same outcome a s  the Laspeyres index. The c a r d i n a l  index (Table 4 ) ,  on 

t h e  o t h e r  hand, e n t i r e l y  changes our conception of what happened over the 

period.  A l l  bu t  two groups s u f f e r  dec l in ing  r e a l  income, and f o r  some 

( e s p e c i a l l y  s i n g l e  men and women over 55) the  dec l ine  is t r u l y  enormous.6 



Table 1 

R a t i o s  of Nominal T o t a l  Consumption Levels ,  1972-7311960-61 

Age of Household Head 
Household Composition Below 35 35-55 56-65 Over 65 

One Person 
Male 
Female 

Two Persons 
Couple 

Three Persons 
Couple, 1 c h i l d  

Four Persons 
Couple, 2 c h i l d r e n  

< 6 
6-11, < 6 
6-1 1 
12-17, 6-11 
12-17 
18+, 6-17 
1 8  

F ive  Persons 
Couple, 3 c h i l d r e n  

Source: Calcu la ted  by the au tho r s  from samples drawn from the  Bureau of 
Labor S t a t i s t i c s  Consumer Survey Expenditures of 1960-61 and 
1972-73. No r a t i o  is  imputed f o r  those c e l l s  i n  which sample 
s i z e  was less than 19. 



Table  2 

R a t i o  of Real T o t a l  Consump t i on  Leve ls ,  1972-7311960-61, 
De f l a t ed  by Laspeyres Index 

Age of Household Head 
Household Composition Below 35 35-55 56-65 Over 65 

One Person 
Ma1 e 
Female 

Two Persons 
Couple 

Three Persons 
Couple, 1 c h i l d  
< 6 
6-1 1 
12-17 
1 8+ 

Four Persons 
Couple, 2 c h i l d r e n  

F ive  Persons 
Couple, 3 c h i l d r e n  

6-11, < 6 
12-17, 6-11 
18+, 6-17 

Source: See Table  1. 



Table 3 

Ratios of Real Total Consumption Levels, 1972-7311960-61, 
Deflated by Fisher-Shell Index 

Age of Household Head 
Household Composition Below 35 35-55 56-65 Over 65 

One Person 
Male 1.61 1.32 .95 1.05 
Female 1.57 1.12 1.16 1.07 

Two Persons 
Couple 

Three Persons 
Couple, chi ld  

< 6 
6-1 1 
12-17 
1 8+ 

Four Persons 
Couple, 2 children 

< 6 1.01 .96 
6-11, < 6 1.10 1.21 
6-1 1 1.09 1.21 
12-17, 6-11 1.05 
12-17 1.07 
18+,. 6-17 1.02 1.04 
18+ 1.18 1.24 

Five Persons 
Couple, 3 children 

Source: See Table 1. 



Table 4 

Ratios of Real Total Consumption Levels, 1972-73/1960-61 
Deflated by Cardinal Index 

Age of Household Head 
Household Composition Below 35 35-55 56-65 Over 65 

One Person 
Male 
Female 

Two Persons 
Couple 

Three Persons 
Couple, 1 child 

< 6 
6-1 1 
12-17 
18+ 

Four Persons 
Couple, 2 children 

Five Persons 
Couple, 3 children 
6-11, < 6 
12-17, 6-11 
18+, 6-17 

- -  - 

Source: See Table 1 .  



The source of the  d i f f e r e n t  r e s u l t s  from the two ind ices  is  perhaps 

b e s t  explained by an  example. A t  the  1960-61 group average income of 

$3902, our  e s t ima te s  y i e l d  a u t i l i t y  l e v e l  f o r  a s i n g l e  male aged 35-55 

o f  1.08 i n  1972-73 bu t  2.15 i n  1960-61. F i she r  and S h e l l  (1969) argue 

that  the d i f f e r e n c e  between 2.15 and 1.08 i s  without  "opera t iona l  

content." T h e i r  index, which eva lua t e s  the change i n  r e l a t i v e  p r i ce s ,  i s  

e s s e n t i a l l y  concerned wi th  the curva ture  of the 1.08 ind i f f e rence  curve. 

The c a r d i n a l  index, i n  c o n t r a s t ,  takes a s  e n t i r e l y  p e r t i n e n t  the measured 

d e c l i n e  i n  u t i l i t y  f o r  two d i f f e r e n t  s i n g l e  men, aged 35-55, separated i n  

time by twelve years.  I n  t h i s  ins tance ,  the e f f e c t  of the  drop i n  

cardinal-measured u t i l i t y  f a r  outweighs the  wel fare  l o s s  due to  changes 

i n  r e l a t i v e  p r i ce s  over the  period. 

DISCUSS I O N  

I t  has r ecen t ly ,  and suddenly, become q u i t e  accep tab le  f o r  economists 

t o  d iscuss  t a s t e  changes, even though Marschak's (1978) judgment t h a t  "To 

e n t e r  t he  f i e l d  of t a s t e  changes one ought to  f i n d  danger exh i l a r a t ing"  

s t i l l  holds. Some of t h i s  l i t e r a t u r e  is undoubtedly a r e a c t i o n  t o  the 

e f f o r t  by S t i g l e r  and Becker (1977) t o  r i d  economics of t a s t e  changes 

a l t o g e t h e r .  ( ~ o l l a k ,  1978, appears  to  f a l l  i n t o  t h i s  category.)  A p a r t  

o f  the l i t e r a t u r e  stems from Sci tovsky ' s  (1976) innovat ive  book. Much of 

i t ,  however, r e s t s  on the repeated f ind ing  t h a t  when time i s  permit ted to 

a f f e c t  es t imated demand func t ions ,  the  e f f e c t ,  a s  i n  our case,  i s  l a r g e  

(e.g. ,  Darrough, Pol lak ,  and Wales, 1983). Most important,  i t  is obvious 

t h a t  t a s t e s  do change and i t  is  important f o r  p r e d i c t i v e  and f o r  pol icy 

purposes t o  t heo r i ze  about  those changes (Hirschman, 1982). Even the 



f a c t  t h a t  i nd iv idua l s  hold t o  d i f f e r e n t  preferences a t  d i f f e r e n t  po in ts  

i n  time i s  important  f o r  pol icy (Schel l ing ,  1984). Despi te  a l l  t h i s  

a c t i v i t y  on the dynamics of  demand, only Ph l ip s  (1974) has contes ted  the 

b l anke t  condemnation by F i she r  and S h e l l  of the c a r d i n a l  index ca l cu la t ed  

here.  However, F i she r  and S h e l l ' s  bas i c  point ,  " the  comparison between a 

man's u t i l i t y  now and h i s  u t i l i t y  yesterday s tands  on p rec i se ly  the same 

l a c k  of foo t ing  a s  the comparisons of the  u t i l i t i e s  of two d i f f e r e n t  men" 

( p. 99) , is  by neces s i ty  being ignored o r  circumvented a l l  a c ros s  the 

s u b s p e c i a l i t i e s  of economics. 7 We need equivalence s c a l e s  t o  hand o u t  

b e n e f i t s  and to  a s s e s s  taxes. We need t rue  cost-of- l iving indexes so a s  

t o  index those same b e n e f i t s  and taxes. We have a t tacked  the problem 

d i r e c t l y ;  o t h e r s  have resor ted  to  appeal  t o  a s o c i a l  wel fa re  function. 

A t  i s s u e  here  is j u s t  how we ought to  model an  i n d i v i d u a l ' s  percep- 

t i o n  of h i s  own economic well-being over  time. When a respondent to  a 

Gal lup p o l l  says t h a t  he expects  t o  be j u s t  a s  wel l  o f f  next  year  a s  

t h i s ,  does he mean t h a t  he w i l l  be a b l e  t o  buy the  same bundle of goods 

he  buys today? A bundle of goods t h a t  y i e l d s  equiva len t  u t i l i t y  to 

today ' s  bundle today? Does he c a r e  t h a t ,  on average, h i s  peers  w i l l  be 

a b l e  t o  spend 2 percent  more next  year? We need t o  formally model and 

t e s t  the  percept ion  process. A l l  we have done here  is  t o  suggest ,  by 

example, t h a t  i f  we proceed down t h a t  road, we may b e t t e r  understand the  

economic environment and b e t t e r  eva lua t e  economic po l i c i e s .  

I t  a l s o  needs to  be s a i d ,  however, t h a t  the index implemented here  

has l i t t l e  t o  commend i t  o t h e r  than t h a t  i t  is  a n a t u r a l  and simple 

ex t ens ion  of everyday p r a c t i c e  which sheds some l i g h t  on a small  puzzle.8 

I t  s u f f e r s  from the  technica l  problem t h a t  the u t i l i t y  func t ion  is  n o t  

unique t o  the  demand equat ions we estimated. We d id  n o t  t r y  to  so lve  the 



t echn ica l  and conceptual  problems inherent  i n  the use of a  ca rd ina l  

we l fa re  index. We did present  an observat ion on consumption behavior 

t h a t  may help to  expla in  an apparent  paradox. This  observat ion,  a n  

unexplained s h i f t  i n  demand pa t t e rns  (which is q u i t e  common i n  consump- 

t i o n  a n a l y s i s ) ,  should f a c i l i t a t e  the  search f o r  underlying causes behind 

t h e  f e e l i n g  of malaise i n  the  seventies .  

To r e c a p i t u l a t e ,  we s t a r t e d  wi th  two observat ions t h a t  cons ti t u t e  an 

apparent  paradox. Increasing r e a l  income ( i. e. , CPI-correc ted income) 

has n o t  been accompanied by increas ing  public  s a t i s f a c t i o n .  We then 

added a t h i r d  observation--large unexplained s h i f t s  i n  demand funct ions.  

These s h i f t s  i n  demand, when t r ans l a t ed  i n t o  a  r e a l  welfare index, sup- 

p o r t  the sub jec t ive ly  measured but  widely perceived malaise of the r ecen t  

pas t .  Since we have n o t  explained the s h i f t s  i n  demand pa t t e rns ,  we do 

n o t  have an  explanat ion,  i n  any sense, of the  malaise. The arguments 

assembled by Gottschalk and Maloney to expla in  malaise i n  the  post- 

embargo period a r e  a l l  candidates  f o r  explaining the e a r l i e r  period a s  

wel l .  I f  panel da ta  were a v a i l a b l e  f o r  the e a r l i e r  period, i t  seems 

p l a u s i b l e  t h a t  we would f ind  a n  increas ing  tendency f o r  t he  proport ion of 

i nd iv idua l s  with y e a r t o - y e a r  dec l ines  i n  income t o  have grown once the 

p a t t e r n  of b r i e f  cyc les  s e t  i n ,  during the l a t e  f i f t i e s .  (The interrup-  

t i o n  of t h a t  p a t t e r n  during the Vietnam war r a i s e s  some doubts about  our 

a b i l i t y  to  gene ra l i ze  from ex te rna l  events ,  however.) The r o l e  of the  

e n t r y  of wives i n t o  the  l abor  force ,  emphasized by Levy, a s  we l l  a s  more 

gene ra l  changes i n  l a b o r  supply, i s  supported by the  work of Barnet t  

(1981). He f inds  t h a t  by j o i n t l y  t r e a t i n g  l abor  supply and commodity 

demands i n  a  complete demand system ( t he  Rotterdam model) , "unexplained 



exogenous time trends i n  preferences a r e  found n o t  to  e x i s t "  (p. 7 ) .  

S ince  our own r e s u l t s  a r e  so s u b s t a n t i a l l y  a f f ec t ed  by an increase  i n  the  

marginal propensi ty to  spend on housing ( see  Appendix l ) ,  i t  may be 

d e s i r a b l e  t o  add the  interdependence of consumption and p o r t f o l i o  choices 

t o  Barne t t ' s  consumption-leisure i n t e r a c t i o n  i n  the complete demand 

system. It is p laus ib l e  to be l ieve  t h a t  our  dynamic l i n e a r  expenditure 

system picked up the s h i f t  to  landholding and to durables  such a s  housing 

which is c h a r a c t e r i s t i c  of i n f l a t i o n a r y  periods. The message of t h i s  

paper,  then, is  th i s :  Our capaci ty  to  measure r e a l  income changes is 

s u r p r i s i n g l y  l imi ted .  We need t o  s u b s t a n t i a l l y  en large  our  models. 



Notes 

l ~ a s t e r l i n ' s  (1974) well-known inves t iga t ions  in to  the time-series 

r e l a t i o n s h i p  between economic growth and happiness end i n  1970, but  one 

of h i s  conclusions is never the less  per t inent :  "Between 1966 and 1970, 

however, a l l  income c l a s ses  show a not iceable  dec l ine  [ i n  the percentage 

very happy], and i n  1970 there  is no c l a s s  which is higher  [happier]  than 

i t  was in  1963" (p. 111). 

'see Lee (1982) f o r  more d e t a i l  on the da ta  s e t  and methodology. 

3 ~ e  chose the LES fo r  i ts convenience. F i r s t ,  it economizes on the 

number of parameters to be estimated. Second, desp i t e  i ts  l i m i t a t i o n s ,  

the  LES has been widely est imated on both cross-sect ion and time-series 

da ta .  This f a c i l i t a t e d  comparison of our es t imat ion  r e s u l t s  with those 

i n  the l i t e r a t u r e .  The income and p r i ce  e l a s  t i c i t i e s  of our demand 

equat ions a r e  well  within the range obtained by others .  For d i r e c t  com- 

par i sons ,  see Lee (1982). Estimating the Almost Idea l  Demand System 

(Deaton and Muellbauer, 1980) on the same data s e t  y i e l d s  demand 

equat ions q u a l i t a t i v e l y  s imi l a r  to those of the LES system. 

4 ~ n  accordance with the Barten (1964) model f o r  incorporat ing house- 

hold c h a r a c t e r i s t i c s ,  we do not  allow the B's to  vary across  households. 

Though demographic var iab les  and time could have been in t e rac t ed ,  the 

s impl i fy ing  assumption of constant  demographics over the period was made 

t o  keep the number of parameters manageable. With seven goods, four teen  

household c h a r a c t e r i s t i c s  (see Appendix 1 )  , and seven e r r o r  terms, our 

model a l ready contains 131 parameters. Allowing f o r  the i n t e r a c t i o n  be- 

tween demographic a t t r i b u t e s  and time would add 98 parameters. 



5 ~ h e  p respec i f i ed  wel fare  l e v e l  is a funct ion  of income, and hence 

t h e  t r u e  cost-of-living index a l s o  depends on income. The index is l e s s  

d i spe r sed  ac ross  household types a s  the prespec i f ied  l e v e l  of welfare 

r i s e s ,  bu t  the q u a l i t a t i v e  r e s u l t s  a r e  no t  a f f ec t ed .  

6 ~ a b l e s  2 and 3 a r e  highly co r re l a t ed  wi th  Table 1 : Spearman's Rho 

equa l s  .998 and .999 respec t ive ly .  The c o r r e l a t i o n  of Table 1 with  Table 

4 ,  however, i s  only .678. 

7 ~ h e  o r i g i n s  of t h i s  tension between spinning a n  e l egan t  theory of 

markets and serv ing  the  goal  of improving wel fare  is  described by Cooter 

and Rappoport (1984) and by Roy (1984). We f ind  our  own pos i t ion ,  o r  

p o s i t i o n s ,  to  have been p e r f e c t l y  captured by Roy when he says, "The 

b a t t l e  l i n e s  were drawn: ... you were e i t h e r  a g a i n s t  o r  i n  favour of 

such weighty mat te rs  of S t a t e  a s  progressive income taxa t ion  and o t h e r  

' e g a l i t a r i a n '  measures i n  general.  Roughly speaking, demand t h e o r i s t s  

a l igned  themselves on one s i d e  and welfare economists on the  o the r ;  while  

i f  you were a demand t h e o r i s t  sometimes and a wel fare  economist a t  o the r  

t imes, you might throw consis tency t o  the winds and happily be 

schizophrenic" (p. 361) .  

8 ~ c t u a l l y ,  a s  indica ted  e a r l i e r  i n  the t e x t ,  our index undoubtedly 

e x p l a i n s  too much, s i n c e  almost  everyone's r e a l  income decl ines.  

Examination of indiv idual  h i s t o r i e s  with panel da ta ,  a s  i n  the G-M study, 

would probably revea l  t h a t  a l a r g e r  proport ion of the populat ion 

experienced r e a l  and s u b s t a n t i a l  measured ga ins  over  the  period. 
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Appendix 1 

Table A . l  shows 124 of the 131 parameters we estimated. I n  addit ion 

t o  the seven est imates of the disturbance term ( E ~ )  tha t  a re  not reported 

here, we estimated s i x  Bi, s ix  P i, seven Ai, seven IT i, and 98 6 (7 cate- 

gor ies  x 14 demographic variables) .  Bi and p i  fo r  the category "Others" 

were derived by using the budget constraint .  

Estimates of both time dummies, p i  (on the marginal propensit ies  to 

spend) and T i  (on the in te rcep t s ) ,  a re  s t a t i s t i c a l l y  highly s ign i f i can t  

a s  implied by the coefficient/standard e r r o r  r a t i o s  in  parentheses, and 

a l l  IT a r e  pos i t ive  except f o r  shel ter .  During the same period, B for  

s h e l t e r  increased by 0.36, from 0.11 to 0.47. To compensate f o r  th i s  

l a rge  increase, the B i  fo r  a l l  other categories decreased during the 

period (C B i  = 1). The l a rges t  drop i n  B i  was f o r  t ransportat ion.  The 

d i r e c t i o n  and magnitude of changes in B have important implications f o r  

the implied income e l a s t i c i t i e s .  For instance, s h e l t e r  was a necessi ty 

i n  1960-61 but becomes a luxury good i n  1972-73, while the reverse was 

the case f o r  t ransportat ion.  



Table A. 1 

Parameter Estimates of the Demmd System 

Coefficients 
Home 

Food Shelter Energy hrnishings Clothing Transpa Others 

5. Log Household Size 

6. Sex of Household 
Head 

Children's Ages 

7. Under 6 

8. 6-11, under 6 

10. 12-17, under 6 

13. Over 18, under 6 

--table continues- 



Table A. 1, cxntinued 

Cod£ icients  
H m  

Food Shelter Energy Furnishings Clothing Transp. O t h e r s  

14. Over 18, 6-17 4.19 1.04 -.1W .W 2.95 3.15 4.72 
(12.14) (2.50) (-1.26) (-24) (14.01) (4.08) (12.19) 

15. Over 18 

Household Head's Age 

16. Under 35 -3.01 -1.03 -1.11 -1.21 -.72 -.96 -2.34 
(-17.04) (-4.33) (-15.44) (-8.44) (-5.86) (-2.28) (-10.29) 

18. Over 65 

Notes: Estimate/S tandard Deviatim Ratio in parentheses. 

"Others" column is derived bj using the "adding-up" condition @Bit = 1). Total mber af estimated 
parameters is 18 x 7 - 2 = 124, o r  (nunber of rows) x (mmber of camodity mtegories) - (derived cod- 
£ icients) = 124. A d d i t i d  esthtes of disturbance term (E i) a= mt reported here. 

NA = Not available. 

%ot s ignif icant  a t  5% M. 
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Appendix 2: A Nonparametric T e s t  of T a s t e  
Changes during the  1960s 

David Betson 

The purpose of t h i s  s h o r t  no t e  is to  r e p o r t  upon the  r e s u l t s  of  a 

d i r e c t  nonparametric test  of t he  hypothesis  t h a t  the  tastes of U.S. con- 

sumers changed dur ing  the  1960s. 

STATISTICAL MOTIVATION FOR THE HYPOTHESIS TEST 

Assume t h a t  w e  have l o n g i t u d i n a l  d a t a  a v a i l a b l e  on an  i n d i v i d u a l ' s  

expendi tures  over  1000 obse rva t ion  periods.  We wish t o  test the  hypo the- 

s i s  t h a t  the  i n d i v i d u a l ' s  p re fe rences  i n  t he  f i r s t  500 per iods  d i f f e r e d  

from those of t he  second 500 periods.  How should t h i s  con jec tu re  be 

t e s t e d ?  

One p o s s i b l e  s t r a t e g y  would be t o  adopt  a s p e c i f i c  parametr ic  for-  

mula t ion  of the  i nd iv idua l '  s preferences.  For example, they could be 

r ep re sen t ed  by the  Linear  Expenditure System (LES) a s  was done i n  t h i s  

paper.  Once a s p e c i f i c  parameter iza t ion  of p re fe rences  is chosen, t he  

p re fe r ence  order ing  can be cha rac t e r i zed  by a set of c o e f f i c i e n t s  es ti- 

mated from the  a v a i l a b l e  da t a ,  a s  i n  Appendix 1. The ques t ion ,  "Do the  

i n d i v i d u a l s '  p r e f e r ences  d i f f e r  i n  t he  two subperiods?" would thereby be 

transformed i n t o  ask ing  whether t h e  c o e f f i c i e n t s  es t imated  from the  two 

subsamples a r e  d i f f e r e n t .  I n  t he  body of the  paper, t h i s  purpose is 

served  by e x p l i c i t l y  making use of time dummies i n  pooled c ross -sec t ion  

da ta .  The s t a t i s t i c a l l y  s i g n i f i c a n t  c o e f f i c i e n t s  i n  t he  two t i m e  dummies 

c o n s t i t u t e  evidence t h a t  p re fe rences  changed.l 



This  approach could be c a l l e d  appropr ia te ly  " the  parametric 

s t ra tegy ."  By adopting i t ,  however, we a l s o  i m p l i c i t l y  adopt a n  addi- 

t i o n a l  maintained hypo thes is :  a s p e c i f i c  parameterizat ion of preferen- 

ces .  Specifying a p a r t i c u l a r  demand system increases  the  p robab i l i t y  of 

accep t ing  the hypo t h e s i s  t h a t  preferences changed even when they d id  not. 

I n  our example, the LES parameterizat ion of preferences may not  represent  

t he  ind iv idua l ' s  t r u e  preferences. The p o s s i b i l i t y  would remain then 

t h a t  the d i f f e rences  i n  c o e f f i c i e n t s  r e s u l t  from e r r o r s  i n  the approxima- 

t i o n  of the indiv idual '  s t rue  preferences due to  the func t iona l  form cho- 

sen. Experimenting wi th  a 1  t e r n a t i v e  parameteriza t i ons  of the  

i n d i v i d u a l ' s  preferences could increase  confidence i n  the f ind ing  t h a t  

preferences  d id  change, but  the  p o s s i b i l i t y  t h a t  preferences may n o t  have 

changed could never be ruled out.  

A t e s t  t h a t  does no t  r e l y  upon a s p e c i f i c  parameterizat ion of pref- 

e r ences  would reduce the chance of committing the above Type I e r ro r .  

Samuelson (1948) demonstrates t h a t  i f  a f i n i t e  s e t  of price/expendi tu re  

d a t a  does n o t  v i o l a t e  a s e t  of binary r e l a t i o n s h i p s  known a s  the Strong 

Axiom of Revealed Preference (SARP), then there  e x i s t s  a s e t  of preferen- 

c e s  t h a t  r a t i o n a l i z e  the  data. That i s ,  there  would e x i s t  a u t i l i t y  

func t ion  which when maximized sub jec t  t o  a given s e t  of p r i c e s  and income 

would y i e l d  the  expenditure p a t t e r n  found i n  the data.  Hence i f  the 

pr ice /expendi ture  da ta  do n o t  v i o l a t e  SARP i n  e i t h e r  the f i r s t  o r  second 

sample of 500 observa t ions ,  then the re  must e x i s t  a u t i l i t y  funct ion  

which would r a t i o n a l i z e  the d a t a  i n  each subsample. I n  t h i s  case,  the 

t e s t  of the hypothesis  of a change i n  preferences becomes, "Does the 

whole sample of 1000 observa t ions  obey SARP?" I f  i t  does, the  hypo t h e s i s  



that preferences  have remained cons t an t  over t h e  period cannot be 

r e j e c t e d .  However, i f  t h e  complete sample v i o l a t e s  SARP, then i t  follows 

that preferences  must have changed between the  two periods.  

T h i s  extended example serves  to motivate  t he  s t r a t e g y  t h a t  under l ies  

t h e  r e s u l t s  we p r e s e n t  i n  t h i s  note. S ince  the  t e s t  we w i l l  u t i l i z e  does 

n o t  r equ i r e  a s p e c i f i c  parameter izat ion of preferences,  we w i l l  r e f e r  to  

i t  a s  a nonparametric t e s t  of t he  changing t a s t e  hypothesis.  

Some f u r t h e r  comments on t h i s  s t r a t e g y  a r e  i n  order.  I t  has a l ready  

been noted t h a t  t he  primary advantage of t he  nonparametric approach is  

that i t  reduces the  l i ke l ihood  of  committing a Type I e r r o r - t h a t  is, 

r e j e c t i n g  the  t r u e  hypothesis  t h a t  tastes have n o t  changed. However t h i s  

s t r a t e g y  is  open to  a Type I1 e r r o r ;  accept ing  the  cons tan t  t a s t e s  

hypo t h e s i s  when t a s t e s  have changed. SARP v i o l a t i o n s  w i l l  i n d i c a t e  t h a t  

a given s e t  of da t a  cannot  be r a t i o n a l i z e d  by any u t i l i t y  funct ion.  I n  

t h e  absence of v i o l a t i o n s  of SARP, however, there  i s  no guarantee t h a t  

t h e  preference  s t r u c t u r e s  which r a t i o n a l i z e  each of the t h r e e  samples of 

o u r  example a r e  t he  same. F i n a l l y ,  t e s t i n g  a sample f o r  v i o l a t i o n s  of 

SARP and f ind ing  none i s  n o t  conclusive proof t h a t  the  ind iv idua l  was 

maximizing a given s e t  of well-behaved preferences.  A l l  t h a t  can be 

l ea rned  from t h i s  t e s t  i s  t h a t  t he  observa t ions  of the i n d i v i d u a l ' s  beha- 

v i o r  were n o t  i n c o n s i s t e n t  w i th  u t i l i t y  maximization. I t  could be the 

c a s e  t h a t  wi th  more observa t ions ,  w e  would f ind  some incons is tenc ies .  

Landsburg (1981), using t h i s  nonparametric research  s t r a t e g y  wi th  

aggrega te  B r i t i s h  da t a ,  found no evidence f o r  taste changes during the  

pe r iod  1900 t o  1955. To our knowledge, no one has employed t h i s  s t r a t e g y  

t o  test f o r  taste changes using ind iv idua l  household data .  



TWO OTHER AXIOMS FROM REVEALED PREFERENCE 

Reference has been made to a s e t  of condi t ions  known a s  the Strong 

Axiom of Revealed Preference (SARP). The purpose of t h i s  s ec t ion  is to 

de f ine  what is contained i n  these condit ions and i n  two o ther  s e t s  of 

condi t ions  denoted a s  the Weak Axiom of Revealed Preference (WARP) and 

the  Generalized Axiom of Revealed Preference (GARP). 

Reca l l  t h a t  the p r i n c i p a l  goal of these condi t ions  is to s t a t e  the 

necessary and s u f f i c i e n t  condi t ions  f o r  a s e t  of pr ice lexpendi ture  data  

t o  be c o n s i s t e n t  wi th  u t i l i t y  rmximization. Denote any of the obser- 

va t ions  on p r i ce s  and expenditures  a s  the p a i r  (p ,x) ,  where 1 is a l i s t  - 
of p r i ce s  and x is the assoc ia ted  chosen consumption bundle. Assume t h a t  - 
a u t i l i t y  func t ion  U(x) r a t i o n a l i z e s  the data. Hence i f  xi was chosen - 
when the ind iv idua l  faced gi pr i ces  and another  bundle x.  could have been 

-3 

purchased a t l i ,  then one must conclude t h a t  xi was a t  l e a s t  p refer red  to  

, i . .  , i U .  I n  t h i s  case where lei p e j ,  we say that ~i 

was d i r e c t l y  revealed prefer red  to x and w r i t e  zi RO xj. Clear ly  f o r  
-j 

t he  d a t a  to  be c o n s i s t e n t  wi th  a s t r i c t l y  concave u t i l i t y  func t ion ,  3 
could not  be d i r e c t l y  revealed prefer red  to 3 i f  3 was d i r e c t l y  

revealed prefer red  to x unless  the two bundles were equal. This  o b s e r  -j 

v a t i o n  leads  us to what is known as  the Weak Axiom of Revealed Preference 

(WARP) : 

WARP: i f  y RO x and 3 + implies i t  is not  the case  t h a t  E~ RO zi. 
-j 3 

To check whether these condit ions a r e  f u l f i l l e d  by a s e t  of 

pr ice lexpendi  t u r e  d a t a  of N observat ions,  one cons t ruc t s  a NxN matr ix,  



where 

-2 

0 otherwise. 

WARP w i l l  be v io l a t ed  i f  the product c i j c j  i is equal  to  one f o r  any i and 

j  and x_i is not  equal  to  zj. 
Given the method by which these condi t ions  were developed, i t  can 

e a s i l y  be seen that WARP provides the necessary condi t ions  f o r  u t i l i t y  

maximization. I t  can be shown t h a t  only i n  the case of two goods does 

WARP provide both the necessary and s u f f i c i e n t  condi t ions  f o r  u t i l i t y  

maximization. When there a r e  more than two goods, i t  is poss ib le  to  

c o n s t r u c t  examples i n  which every binary comparison between bundles of 

goods is r a t i o n a l  i n  the sense t h a t  it obeys WARP, y e t  the binary com- 

par i sons  a r e  not  t r a n s i t i v e .  That is, i t  might be the case t h a t  

0  0 3 RO 3 R 3 but 3 R 3 This  i n t r a n s i t i v e  behavior would no t  be 

cons i s  t e n t  wi th  u t i l i t y  maximization sub jec t  to  a  s t r i c t l y  concave u t i l -  

i t y  funct ion.  The sequences of binary comparisons a r e  denoted a s  the 

" t r a n s i t i v e  c losure"  of RO and w r i t t e n  a s  R. The Strong Axiom of 

Revealed Preference  checks the d a t a  to  see i f  there  e x i s t  any in t ran-  

s i t i v i t i e s  of the binary r e l a t i onsh ips  expressed i n  R'. I n  p a r t i c u l a r ,  

SARP: i f  3 R z j  and x_i f z j  then it is  not  the case x j  R 3. - 

Obviously cons t ruc t ing  a l l  poss ib le  sequences of binary r e l a t i o n s h i p s  i n  

o rde r  to check f o r  the t r a n s i t i v i t y  of the r e l a t i o n s h i p  RO can be q u i t e  

d i f f i c u l t .  However, Varian (1982) has shown, using the Warshall 

a lgor i thm,  which u t i l i z e s  p r i n c i p l e s  of graph theory, t h a t  the 



t r a n s i t i v e  c losu re  of RO can be computed using the matr ix - C wi th  l e s s  

than ~3 c a l c u l a t i o n s  and comparisons. The output  of t h i s  algori thm is a 

ma t r ix  T where - 

1 i f ~ i R 2 C - J  
t i j  = 

0 otherwise. 

The SARP cond i t ions  can be checked by computing the product t i j  t j  i. I f  

t h e  product is equal  t o  1 and - x i  i s  n o t  equal to 3,  then the re  e x i s t s  a  

SARP v io la t ion .  

A s  noted above, SARP con ta ins  the necessary and s u f f i c i e n t  condi t ions  

f o r  t he re  t o  e x i s t  a  s t r i c t l y  concave u t i l i t y  funct ion  which r a t i o n a l i z e s  

t h e  data.  However i f  the  u t i l i t y  funct ion  is s t r i c t l y  concave, then the 

demand funct ions  must be s i n g l e  valued. That is, f o r  a  given s e t  of pr i -  

c e s  the re  w i l l  e x i s t  a  unique bundle of goods that maximizes the indivi-  

d u a l ' s  preferences. A weaker r e s t r i c t i o n  on preferences would allow f o r  

mu1 t iple-valued demand functions. The necessary and s u f f i c i e n t  con- 

d i t i o n s  f o r  u t i l i t y  maximization which allow f o r  demand correspondences 

a r e  known a s  the Generalized Axiom of Revealed Preference (GARP). Using 

t h e  n o t a t i o n  defined above, 

GARP: i f  x i  R impl ies  t h a t  i t  is n o t  the case  t h a t  ~JXJ > &xi. - 

EMPIRICAL CONSIDERATIONS 

We have discussed t e s t i n g  the t a s t e  change hypothesis wi th  da ta  of a 

s i n g l e  ind iv idua l ' s  expenditures  over a  long period of time. 

Unfortunately,  we do n o t  have da ta  of t h i s  kind. Ins tead ,  we have 



pr i ce l expend i tu re  da t a  f o r  d i f f e r e n t  i nd iv idua l s  from two time periods.  

No ind iv idua l  is i n  the  sample more than once. 

One consequence of u t i l i z i n g  the  1960 and 1972 Consumer Expenditure 

Surveys (CEX) i s  t h a t  we must maintain another  un te s t ab l e  hypothesis ,  

namely, t h a t  w i th in  a  t i m e  period a l l  i nd iv idua l s  have the  same s e t  of 

preferences .  Obviously t h i s  is  a  r a t h e r  s t r i c t  and u n r e a l i s t i c  assump- 

t ion .  To make t h i s  assumption a  l i t t l e  more pa l a t ab l e ,  w e  formed 23 sub- 

samples of t he  da t a ,  where each subsample r ep re sen t s  a  r e l a t i v e l y  

homogeneous demographic group. See Table A2.1 f o r  a  d e s c r i p t i o n  of the  

groupings,  which c l o s e l y  resemble those i n  the  body of t h e  paper. 

The da t a  con ta in  many in s t ances  i n  which exceedingly l a r g e  shares  of 

income a r e  devoted t o  a  s i n g l e  commodity group. For example, s e v e r a l  

households a r e  repor ted  t o  have devoted more than 90 percent  of t h e i r  

t o t a l  expenditures  t o  t ranspor ta t ion .  To examine the  p o t e n t i a l  e f f e c t s  

o f  these  "measurement" e r r o r s ,  a  second sample was cons t ruc ted  by 

d e l e t i n g  any observa t ion  i f ,  f o r  any commodity, t he  sha re  of spending ou t  

o f  income was i n  excess  of two standard dev ia t ions  of t h e  average share  

f o r  t h a t  commodity i n  t h a t  year. I n  Table A2.1, we r e p o r t  t he  number of 

obse rva t ions  by demographic group f o r  t h e  FULL sample and t h i s  TRUNCATED 

sample. On average, t h i s  r u l e  reduced the  1960 sample by 29 percent  and 

t h e  1972 sample by 33 percent .  

RESULTS 

Tables  A2.2 and A2.3 p r e s e n t  t he  r e s u l t s  of t e s t i n g  the  da t a  f o r  

v i o l a t i o n s  of WARP, SARP, and GARP i n  the  FULL and TRUNCATED samples, 

r e spec t ive ly .  For each demographic grouping wi th in  each sample, t he  



Table A2.1 

Demographic Grouping of Data 

Desc r ip t ion  

Number of Observations i n  
F u l l  Truncated 

Sample Sample 
1960 1972 1960 1972 

Head Under 35 Years Old 

1. Singles  

2. Ch i ld l e s s  couples 

3.  Male head wi th  a l l  c h i l d r e n  
under 6 

4. Male head wi th  c h i l d r e n  under 
and over 6 

5 .  Male head wi th  a l l  c h i l d r e n  
ove r  6 

6.  Female head with a l l  c h i l d r e n  
under 6 

7. Female head with c h i l d r e n  under 
and over  6 

8. Female head with a l l  c h i l d r e n  
ove r  6 

Head 35-55 Years Old 

9. S ing le s  

10. Ch i ld l e s s  couples  

11. Male head with a l l  c h i l d r e n  
under 12 

12. Male head with a l l  c h i l d r e n  
between 12 and 17 

Table  A2.1 (Continued) 



T a b l e  A2.1 ( c o n t i n u e d )  

D e s c r i p t i o n  

Number of Observa t ions  i n  
F u l l  Truncated 

Sample Sample 
1960 1972 1960 1972 

13. Male head w i t h  c h i l d r e n  under 
1 2  and c h i l d r e n  between 12  
and  1 7  416 282 

14. Male head w i t h  c h i l d r e n  o v e r  
and under  1 8  274 309 

15.  Male head w i t h  a l l  c h i l d r e n  o v e r  1 8  150 143 

16. Female head w i t h  c h i l d r e n  165 162 

Head 56-65 Years Old 

17. S i n g l e s  

18. C h i l d l e s s  c o u p l e s  383 319 

19.  Male head w i t h  a l l  c h i l d r e n  
under  1 8  128 84 

20. Male head w i t h  a l l  c h i l d r e n  over  1 8  113 130 

21. Female head w i t h  c h i l d r e n  48 33  

Head 66 Years Old and O l d e r  

22. S i n g l e s  

23. C h i l d l e s s  c o u p l e s  

To tal Sample S i z e  5170 4902 
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Table  A2.2 

V i o l a t i o n s  Expressed a s  a Percentage o f  the  
Maximum Number o f  P o s s i b l e  Violat ions--Ful l  Sample 

1960 Sample 1972 Sample 1960-72 Combined Sample 
Group WARP SARP GARP WARP SARP GARP WARP SARP GARP 
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Table A2.3 

Violations Expressed a s  a Percentage of the 
Maximum Number of Violations-- 

Truncated Sample 

1960 Sample 1972 Sample 1960-72 Combined Sample 
Group WARP SARP GARP WARP SARP GARP WARP SARP GARP 

9 0.3 1.8 1.7 0.3 1.5 1.4 0.2 2.5 2.0 

10 0.4 6.0 5.6 0.4 2.0 1.7 0.3 23.4 22.5 

11 0.3 8.1 7.4 0.4 3.3 2.9 0.2 24.8 23.5 

12 0.3 1.6 1.4 0.5 2.4 2.2 0.3 4.9 4.1 

13 0.3 3.4 2.9 0.3 4.7 4.3 0.3 17.6 16.4 

14 0.3 2.1 1.9 0.3 3.8 3.3 0.3 11.9 10.8 

15 0.3 1.8 1.5 0.6 3.5 3.1 0.4 3.0 2.5 

16 0.5 2.6 2.5 0.5 2.0 1.8 0.5 5.1 4.7 

17 0.4 1.3 1.2 0.6 3.9 3.5 0.5 10.3 9.5 

18 0.3 4.8 4.3 0.4 2.8 2.4 0.3 14.6 13.4 

19 0.3 0.5 0.4 0.4 0.8 0.8 0.3 1.9 1.7 

20 0.5 2.4 2.3 0.3 0.5 0.4 0.4 2.8 2.4 

2 1 0.4 1.3 1.3 0.6 0.6 0.6 0.4 1.0 1.0 

22 0.4 1.6 1.3 0.5 7.0 6.3 0.5 21.5 20.2 

23 0.5 15.2 14.4 0.4 4.0 3.3 0.4 37.7 36.7 

Note: - implies there were no violations i n  this  sample. 



t h ree  revealed preference condit ions were checked i n  the 1960 and 1972 

time periods sepa ra t e ly  and then i n  the combined 60 and 72 samples. 

Since the various demographic groups d i f f e r  i n  s i z e  qu i t e  dramatical ly,  

the  number of v i o l a t i o n s  a r e  reported i n  proport ion to the maximum 

poss ib l e  v i o l a t i o n s  t h a t  occur i n  each sample.' We w i l l  denote t h i s  pro- 

po r t ion  a s  n . 
These r e s u l t s  i nd ica t e  t h a t  the assumption t h a t  the indiv idual  behav- 

i o r  is c o n s i s t e n t  with u t i l i t y  maximization is indeed quest ionable i n  

t h i s  expenditure data. I n  the 1960 and 1972 data ,  there a r e  numerous 

v i o l a t i o n s  of the necessary and s u f f i c i e n t  condi t ions  f o r  u t i l i t y  maximi- 

z a t i o n  (namely SARP and GARP). I n  the 1960 FULL sample, percentages of 

maximum v i o l a t i o n s  range from a low of l e s s  than 1 percent  to  over 13 

percent.  I n  the 1972 FULL sample, the range was much grea ter .  

On the sur face  t h i s  r e s u l t  is su rp r i s ing ,  given the na ture  of the 

da ta  and the SARP and GARP conditions. Recal l  that within any given 

year ,  the only p r i ce  va r i a t ion  wi th in  the data was in t e r r eg iona l  p r i ce  

va r i a t ion .  Hence a  p r i o r i  one would no t  expect there to be s i g n i f i c a n t  

degree of p r i ce  va r i a t ion .  For the time being, assume there i s n ' t  any 

p r i c e  v a r i a t i o n  i n  the data .  Given t h i s  assumption, it would be poss ib le  

f o r  a  s ing le  indiv idual  to v i o l a t e  the WARP and SARP condit ions only i f  

t he re  were two observat ions with the same amount of t o t a l  expenditures 

bu t  d i f f e r e n t  a l loca t ions .  This v i o l a t i o n  would r e s u l t  from the f a c t  the 

da ta  were no t  c o n s i s t e n t  with single-valued demand funct ions  ( i .e . ,  

s t r i c t l y  concave u t i l i t y  funct ions) .  Now given t h a t  we have observat ions 

from d i f f e r e n t  indiv iduals ,  one might expect a  c e r t a i n  number of viola-  

t i ons  fo r  t h i s  reason. However, t h i s  type of v i o l a t i o n  would not  be a  



v i o l a  t i o n  of GARP, which allows f o r  mu1 t iple-valued demands ( i .  e., 

concavi ty of the u t i l i t y  func t ion) .  Hence i f  there was no p r i ce  

v a r i a t i o n ,  one would not  expect any GARP v io l a t ions .  

However, a s  the tab les  i nd ica t e ,  there a r e  a  s i g n i f i c a n t  number of 

GARP v io l a t ions .  Apart from ind ica t ing  t h a t  the expenditure  da ta  a r e  

i ncons i s  t e n t  with the u t i l i t y  maximization, these v i o l a t i o n s  could be 

c o n s i s t e n t  with the u t i l i t y  maximization hypothesis i f  the expenditure  

d a t a  contained "measurement e r ro r .  " Hence the " t rue" expenditure  data ,  

which a r e  no t  observed, could be r a t i o n a l i z e d  by a  s i n g l e  s e t  of 

preferences.  

The TRUNCATED sample was c rea ted  to reduce the amount of 

"measurement" e r r o r  i n  the data. A quick comparison between Tables A2.2 

and A2.3 leads  one to conclude t h a t  e r r o r s  in  va r i ab l e s  may be respon- 

s i b l e  f o r  the numerous v i o l a t i o n s  i n  the data.  Even a f t e r  c o n t r o l l i n g  

f o r  the e f f e c t  of sample s i z e ,  the t runca t ion  of the da ta  does s i g n i f i -  

c a n t l y  reduce the percentage v io l a t ions .  However, even a f t e r  throwing 

o u t  the "bad" observat ions,  there a r e  s t i l l  s i g n i f i c a n t  numbers of viola-  

t ions i n  the s ingle-period samples. 

Given these r e s u l t s ,  how would one now propose a  t e s t  of preference 

change? One poss ib le  route  ( t h e  one t h a t  w i l l  be explored here)  is  to  

a sk  whether combining the 1960 and 1972 sample f o r  each demographic group 

l eads  to  many more v io l a t ions .  I f  i t  does, then one might conclude t h a t  

a  change i n  preferences d id  indeed occur. 

The rev ised  test was performed i n  the following manner. F i r s t ,  the 

percentage v i o l a t i o n s  (rr) from the 1960 TRUNCATED sample were used to  

p r e d i c t  how the percentage of v i o l a t i o n s  var ied  wi th  sample s i ze ,  by 



r eg re s s ing  log n / ( l -n )  on the subsample s i z e  (N) and N ~ . ~  The r e s u l t s  of 

t h i s  regress ion  a r e  given below. 

Dependent Variable: log(n /(I-a ) )  

Sample: the  23 subsamples of the 1960 TRUNCATED sample 

I n t e r c e p t  

N 

~2 

Parameter Estimate t Rat io  

-12.883 -5.56 

7.441 2.93 

-1.179 2.21 

The next  s t e p  was to take the above es t imates  of how a v a r i e s  with 

subsample s i z e  and use them to p r e d i c t  log (n / ( l -n) )  f o r  the 1960, 1972 

and combined subsamples i n  the TRUNCATED sample. The f i n a l  s t e p  was to 

r e g r e s s  the e r r o r s  i n  the p red ic t ions  ( a c t u a l  minus the predic ted  values 

of log ( a / ( l - n ) ) )  on a dummy represent ing  whether the observat ion was 

from the 1972 subsample (D72) o r  the combined sample (DCOM). The r e s u l t s  

of t h i s  regress ion  a r e  given below: 

Dependent Variable  : Pred ic t ion  e r r o r  of log (a / (1-a ) ) 

Sample: 69 subsamples from the TRUNCATED sample 

I n t e r c e p t  

D72 

DCOM 

Parameter Estimate t Rat io  

0.000 0.00 

-. 765 -. 50 

3.154 2.04 

Given the cons t ruc t ion  of the dependent va r i ab l e ,  the i n t e r c e p t  

should be and is equal to zero. These r e s u l t s  i n d i c a t e  t h a t  i n  the 



TRUNCATED sample, there  e x i s t  no d i f f e rences  between the 1960 and 1972 

samples o t h e r  than those t h a t  a r e  explained by s i z e  of the sample. The 

f i n a l  c o e f f i c i e n t  DCOM f i n a l l y  provides the information we have been 

looking for .  Based upon t h i s  sample ( t h e  TRUNCATED sample), one can 

conclude t h a t  i n  the combined sample the re  e x i s t  s i g n i f i c a n t l y  more 

v i o l a t i o n s  than would be expected. Hence the re  e x i s t s  some evidence f o r  

t h e  hypothesis  t h a t  t a s t e s  have changed over the period of the 1960s.5 



Notes to Appendix 2 

l ~ b v i o u s l y  t h i s  is j u s t  one poss ib le  explanation. Another does no t  

involve a t a s t e  change. Assume t h a t  t a s t e s  did not  change and tha t  the 

s o l e  reason f o r  v io l a t ions  was measurement e r ro r .  

2 ~ o r  a sample with N observat ions,  the maximum number of v io l a t ions  

i s  equal to  N(N-1)/2. 

3 ~ n  order  to  cont ro l  f o r  the e f f e c t  t h a t  increas ing  the number of 

observa t ions  may have on the percentage of v io l a t ions ,  the log n / ( l -n)  

was regressed upon N, N ~ ,  and a dummy va r i ab le  f o r  observat ions from the 

TRUNCATED sample . 
4 ~ h r o u g h o u t  t h i s  paper, we have assumed t h a t  the percentage of viola- 

t i o n s  (a ) is l o g i s  t i c a l l y  d i s t r ibu ted .  We maintained th i s  assump t i o n  i n  

o rde r  to e a s i l y  account fo r  the bounded nature of the e r r o r  d i s t r i b u t i o n  

i n  the regress ion  models. 

5~hroughou t ,  we have had to dea l  with the s t o c h a s t i c  na ture  of the 

da ta  i n  a r a t h e r  unsa t i s fac tory  manner. I n  the absence of panel expen- 

d i t u r e  data ,  one must maintain t h a t  indiv idual  preferences a r e  the same. 

Hence any v i o l a t i o n s  of revealed preference axioms in  a s i n g l e  period 

must be a t t r i b u t e d  e i t h e r  to measurement e r r o r  or e r r o r s  i n  maximizing 

behavior. To formulate a s t o c h a s t i c  t e s t  t h a t  would e x p l i c i t l y  model 

measurement e r r o r ,  Varian has proposed the following. Assume t h a t  any 

v i o l a  t i o n  r e s u l t s  from measurement error .  Hence the a c t u a l  expenditure 

da ta  can be thought of a s  the "true" da ta  plus an er ror .  Varian proposes 

t o  cons t ruc t  a s e t  of "true" expenditure da ta  t h a t  would obey GARP by 

minimizing the squared sum of d i f fe rences  between the observed expen- 

d i t u r e  da ta  and the "true" data. For example, with expenditures on seven 



commodities and 500 observat ions,  t h i s  would e n t a i l  cons t ruc t ing  3500 

expenditure observat ions which not  only minimize the square of the dif-  

fe rences  but  a l s o  obey the GARP conditions. Having constructed t h i s  new 

data  s e t ,  one would test, using a Mean Squared Error  chi-squared test, 

whether one had to "a l t e r "  the data too much to ge t  it to obey GARP. 

Obviously computer cos t s  make it in feas ib l e  to  implement such a t e s t  a t  

t h i s  time. 
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