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ABSTRACT

E m p i r i c a l  d e m a n d  s t u d i e s  h a v e  b e e n  b a s e d  o n  d a t a  f r o m : ( 1 )

a c t u a l  m a r k e t  t r a n s a c t i o n s , o r  ( 2 )  h y p o t h e t i c a l  s u r v e y  q u e s t i o n s . Many

s o c i a l  s c i e n t i s t s  a r e  s k e p t i c a l  o f  t h e  a c c u r a c y  o f  r e s p o n s e s  t o

h y p o t h e t i c a l  q u e s t i o n s ,  y e t  f e w  s t u d i e s  a s s e s s  t h e  q u a l i t y  o f  t h i s  t y p e  o f

d a t a . T h i s  p a p e r  d i r e c t l y  c o m p a r e s  t h e  d e m a n d  r e l a t i o n s  o b t a i n e d  f r o m

a c t u a l  m a r k e t  t r a n s a c t i o n s  a n d  h y p o t h e t i c a l  s u r v e y  q u e s t i o n s  u s i n g  p r i m a r y

f i e l d  d a t a  a n d  l i m i t e d  d e p e n d e n t  v a r i a b l e  r e g r e s s i o n  a n a l y s i s .  U s i n g  a

l o g - l i k e l i h o o d  r a t i o  t e s t , t h e  n u l l  h y p o t h e s i s  t h a t  t h e  t w o  d e m a n d

r e l a t i o n s  a r e  s t a t i s t i c a l l y  i d e n t i c a l  c a n n o t  b e  r e j e c t e d  a t  t h e  3 0  p e r c e n t

l e v e l  o f  s i g n i f i c a n c e .
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1 . INTRODUCTION

E m p i r i c a l  d e m a n d  s t u d i e s  h a v e  b e e n  b a s e d  o n  d a t a  o b t a i n e d  f r o m  o n e  o f

two s o u r c e s . ( 1 )  a c t u a l  m a r k e t  t r a n s a c t i o n s ,  o r  ( 2 )  h y p o t h e t i c a l  s u r v e y

q u e s t i o n s . P r i c e  a n d  q u a n t i t y  d a t a  f r o m  a c t u a l  m a r k e t  t r a n s a c t i o n s  h a v e

b e e n  m o s t  w i d e l y  u s e d  b y  e c o n o m i s t s  b e c a u s e  o f  t h e i r  a c c e s s i b i l i t y  f r o m

p u b l i s h e d  a n d  c o m p u t e r i z e d  s o u r c e s  a s  w e l l  a s  t h e i r  o b v i o u s  d e m a n d

r e v e a l i n g  p r o p e r t i e s . W e l l - k n o w n  g a p s  a n d  p r o b l e m s  w i t h  t h e s e  d a t a ,

h o w e v e r , h a v e  s t i m u l a t e d  i n t e r e s t  i n  u s i n g  h y p o t h e t i c a l  s u r v e y  q u e s t i o n s  t o

g e n e r a t e  t h e  r e q u i r e d  i n f o r m a t i o n . F o r  e x a m p l e ,  f o r  p r i v a t e  g o o d s  w h i c h

c h a n g e  h a n d s  i n f r e q u e n t l y ,  s u c h  a s  h o u s e s , a c t u a l  m a r k e t  t r a n s a c t i o n  d a t a

a r e  l i m i t e d . A s  a  c o n s e q u e n c e , r e s e a r c h e r s  h a v e  r e s o r t e d  t o  s u r v e y s ,  s u c h

a s  t h e  A n n u a l  H o u s i n g  S u r v e y  a n d  t h e  C e n s u s  o f  P o p u l a t i o n ,  w h i c h  a s k  h o w

m u c h  m o n e y  t h e  r e s p o n d e n t  c o u l d  g e t  f o r  h i s  h o u s e  i f  i t  w e r e  s o l d  o n

t o d a y ' s  m a r k e t . A d d i t i o n a l l y ,  f o r  e n v i r o n m e n t a l  g o o d s ,  s u c h  a s  c l e a n  a i r

o r  v i s i b i l i t y , w h i c h  a r e  n o t  s e p a r a t e l y  t r a d e d  i n  m a r k e t s ,  a c t u a l

t r a n s a c t i o n s  d a t a  d o  n o t  e x i s t . T h i s  s i t u a t i o n  h a s  i n s p i r e d  t h e

d e v e l o p m e n t  o f  t h e  c o n t i n g e n t  v a l u a t i o n  m e t h o d  i n  w h i c h  a  s u r v e y  r e s p o n d e n t

i s  d i r e c t l y  a s k e d  h o w  m u c h  m o n e y  h e  w o u l d  b e  w i l l i n g  t o  g i v e  u p  t o  e n j o y  a

p a r t i c u l a r  e n v i r o n m e n t a l  i m p r o v e m e n t .

H y p o t h e t i c a l  d e m a n d  d a t a ,  h o w e v e r , i s  s u b j e c t  t o  s e v e r a l  s o u r c e s  o f

p o t e n t i a l  b i a s . A n  i m p o r t a n t  t y p e  o f  b i a s ,  w h i c h  m i g h t  b e  t e r m e d

p a y m e n t  b i a s , a r i s e s  b e c a u s e  h y p o t h e t i c a l  s i t u a t i o n s  m a y  n o t  p r o v i d e

s u f f i c i e n t  i n c e n t i v e  f o r  r e s p o n d e n t s  t o  r e v e a l  t h e i r  t r u e  p r e f e r e n c e s .

T h i s  p o s s i b i l i t y  a l o n e  i s  e n o u g h  t o  a r o u s e  s k e p t i c i s m  o f  r e s u l t s  b a s e d  o r
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t h i s  t y p e  o f  d a t a . D e s p i t e  t h i s  s k e p t i c i s m ,  t h o u g h ,  w i d e s p r e a d  u s e  o f

h y p o t h e t i c a l  d a t a  c o n t i n u e s . Y e t  f e w  s t u d i e s , e x c l u d i n g  t h o s e  b y

B r o o k s h i r e  e t  a l . ( 1 9 8 2 ) ,  K a i n  a n d  Q u i g l e y  ( 1 9 7 2 )  a n d  K i s h  a n d  L a n s i n g

( 1 9 5 4 ) ,  h a v e  a t t e m p t e d  t o  e v a l u a t e  t h e  q u a l i t y  o f  h y p o t h e t i c a l  d a t a  a n d

v i r t u a l l y n o  s t u d i e s  h a v e  d i r e c t l y  c o m p a r e d  d e m a n d  r e l a t i o n s  b a s e d  o n

h y p o t h e t i c a l  d a t a  w i t h  t h o s e  o b t a i n e d  f r o m  a c t u a l  m a r k e t  t r a n s a c t i o n  d a t a .

S u c h  c o m p a r i s o n s , w h i c h  a r e  e a s i e s t  t o  m a k e  i n  t h e  c o n t e x t  o f  a  p r i v a t e

g o o d ,  w o u l d  b e  o f  i m m e d i a t e  v a l u e  f o r  a s s e s s i n g  t h e  r e l a t i v e  u s e f u l n e s s  o f

h y p o t h e t i c a l  d a t a a s  w e l l  a s  f o r  i n d i c a t i n g  w a y s t o  i m p r o v e

d e m a n d - r e v e a l i n g  d a t a  c o l l e c t i o n  m e t h o d s  g e n e r a l l y .

T h i s  p a p e r  p r o v i d e s  a  s t a t i s t i c a l  c o m p a r i s o n  b e t w e e n  t h e  d e m a n d

r e l a t i o n s  f o r  a  p r i v a t e  g o o d  e s t i m a t e d  u s i n g  a c t u a l  m a r k e t  t r a n s a c t i o n s

d a t a  a n d  s u r v e y  r e s p o n s e s . T h i s  c o m p a r i s o n  a m o u n t s  t o  a  t e s t  f o r  t h e

p a y m e n t  b i a s  d e s c r i b e d  a b o v e  a n d  i s  a  c o n t r i b u t i o n  t o  t h e  b r o a d e r

l i t e r a t u r e  o n  t h e  a c c u r a c y  o r  v a l i d i t y  o f  s u r v e y  d a t a  ( s e e ,  f o r  e x a m p l e ,

D i l l m a n ,  1 9 7 8 ) . S i n c e  t h i s  c o m p a r i s o n  c o n s i d e r s  o n l y  t h e  d e m a n d  r e l a t i o n

f o r  o n e  p r i v a t e  g o o d  i n  o n e  c o m m u n i t y , t h e  r e s u l t s  s h o u l d  b e  v i e w e d  o n l y  a s

s u g g e s t i v e . N e v e r t h e l e s s ,  t h o s e  r e s u l t s  s t i l l  a r e  o f  i n t e r e s t  b e c a u s e  t h e y

p r o v i d e  a n  i l l u s t r a t i o n  s h o w i n g  t h a t  a  d e m a n d  f u n c t i o n  b a s e d  o n  a c t u a l

m a r k e t  t r a n s a c t i o n s  d a t a  i s  n o t  s t a t i s t i c a l l y  d i f f e r e n t  f r o m  o n e  b a s e d  o n

h y p o t h e t i c a l  r e s p o n s e s .

T h e  r e s t  o f  t h i s  p a p e r  i s  o r g a n i z e d  i n t o  t h r e e  s e c t i o n s . S e c t i o n  2

d e s c r i b e s  t h e  m e t h o d o l o g y  u s e d  t o  g e n e r a t e  d a t a  f o r  t h e  d e m a n d  c u r v e

compar i son . S e c t i o n  3  m o r e  f u l l y  d e s c r i b e s  t h e  e m p i r i c a l  c o m p a r i s o n

r e s u l t s . C o n c l u s i o n s  a r e  d r a w n  o u t  i n  S e c t i o n  4 .
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2 . METHODOLOGY

S i n c e  t h i s  s t u d y  f o c u s e s  o n  p a y m e n t  b i a s ,  t h e  r e s e a r c h  d e s i g n

a t t e m p t e d  t o  c o n t r o l  f o r  o t h e r  t y p e s  o f  b i a s  ( c o n s i d e r e d  a t  l e n g t h  b y

C u m m i n g s ,  B r o o k s h i r e  a n d  S c h u l z e , 1 9 8 6 )  a s s o c i a t e d  w i t h  h y p o t h e t i c a l  d a t a .

O n e  p o t e n t i a l  s o u r c e  o f  b i a s ,  w h i c h  i s  p a r t i c u l a r l y  r e l e v a n t  w h e n  d e a l i n g

w i t h  p u b l i c  g o o d s , i s  t h e  s t r a t e g i c  m i s r e p r e s e n t a t i o n  o f  p r e f e r e n c e s .  F o r

i n s t a n c e , a  r e s p o n d e n t  w h o  h a s  a  s t r o n g  d e s i r e  f o r  a n  e n v i r o n m e n t a l  g o o d

m a y  r e p o r t  m o r e  t h a n  h i s  t r u e  w i l l i n g n e s s  t o  p a y  i f  h e  f e e l s  t h a t : ( 1 )

t h i s  b i d  w i l l  i n f l u e n c e  t h e  g o o d ' s  p r o v i s i o n  a n d  ( 2 )  h e  w i l l  n e v e r  a c t u a l l y

h a v e  t o  p a y  t h i s  a m o u n t  ( e i t h e r  b e c a u s e  t h e  c o s t  p e r  p e r s o n  w i l l  b e  l o w e r

w h e n  s p r e a d  a c r o s s  a l l  t a x p a y e r s  o r  b e c a u s e  t h e  p a y m e n t  p e r  p e r s o n  w i l l  b e

b a s e d  o n  t h e  a v e r a g e  r e s p o n s e  w h i c h  h e  e x p e c t s  t o  b e  l o w e r  t h a n  h i s  o w n ) .

O t h e r  t y p e s  o f  b i a s  m a y  r e s u l t  i f  t h e  i n d i v i d u a l  i s  u n f a m i l i a r  w i t h  t h e

c o m m o d i t y  o r  u n i n f o r m e d  a b o u t  r e l e v a n t  m a r k e t  c o n d i t i o n s . A s  a n  e x a m p l e  o f

t h e  f o r m e r ,  a n  i n d i v i d u a l  m a y  b e  a s k e d  t o  v a l u e  t h e  h y p o t h e t i c a l  r e m o v a l  o f

t o x i c  w a s t e s  f r o m  a  d u m p  s i t e  w h e n  n o  i n f o r m a t i o n  i s  a v a i l a b l e  c o n c e r n i n g

e i t h e r  t h e  m a t e r i a l s  o r  t h e  h a z a r d s  p r e s e n t . T h e  l a t t e r  s i t u a t i o n  m i g h t

a r i s e  i f  a n  i n d i v i d u a l  w h o  h a s  n o t  r e c e n t l y  p a i d  a t t e n t i o n  t o  t h e  m a r k e t

f o r  r e s i d e n t i a l  p r o p e r t y  i s  a s k e d  t o  a s s i g n  a  r e n t a l  o r  s a l e s  v a l u e  t o  h i s

home. I n  a  r e l a t e d  v e i n ,  a n s w e r i n g  q u e s t i o n s  a b o u t  c o m m o d i t i e s  w h i c h  a r e

h y p o t h e t i c a l ,  u n f a m i l i a r , o r  c o m p l e x  m a y  r e q u i r e  t i m e  f o r  p r e f e r e n c e

r e s e a r c h  b e f o r e  a n  a c c u r a t e  a s s e s s m e n t  o f  v a l u e  c a n  b e  m a d e . A d d i t i o n a l

s o u r c e s  o f  b i a s  i n c l u d e  v e h i c l e  b i a s  w h e r e  t h e  m e t h o d  o f  p a y m e n t  m a y

i n f l u e n c e  r e s u l t s  a n d  s t a r t i n g  p o i n t  b i a s  w h e r e  a n  i n i t i a l  p r i c e  s u g g e s t e d

b y t h e  i n t e r v i e w e r m a y  i n f l u e n c e  t h e f i n a l  v a l u e  r e p o r t e d  b y  t h e

r e s p o n d e n t .
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These  b iases  were  contro l led  by  at tempt ing  to  minimize  the  l ike l ihood

that  they  would  occur  or  at  least  to  make  th is  l ike l ihood  roughly  equal  in

both  the  actual  and hypothet i ca l  components  o f  the  s tudy .  Thus ,  a  pr ivate

good ,  f resh  s trawberr ies ,  was  chosen  in  order  to  minimize  the  incent ives

f o r  s t r a t e g i c  b i a s . Moreover, b e c a u s e  s t r a w b e r r i e s  a r e  a  s i m p l e  a n d

familiar commodity, and  because  the  data  were  co l lec ted  f rom indiv iduals

who  regular ly  shopped  for  grocer ies , a n y  b i a s e s  a s s o c i a t e d  w i t h  l a c k  o f

familiarity with the commodity or the market should be minimal,  as should

the  t ime and in format ion  needed  for  pre ference  research . F i n a l l y ,  t h e

m e t h o d  o f  p a y m e n t  w a s  i d e n t i c a l  a n d  t h e  q u o t e d  p r i c e s  w e r e  d i s t r i b u t e d

i d e n t i c a l l y  i n  b o t h  t h e  a c t u a l  m a r k e t  t r a n s a c t i o n  a n d  t h e  h y p o t h e t i c a l

s a l e s  p o r t i o n s  o f  t h e  s t u d y . Bes ides  a l lowing  greater  focus  on  the  s ing le

issue  o f  payment  b ias ,  f resh  s trawberr ies  were  se lec ted  as  the  commodity

f o r  a n a l y s i s  f o r  t h r e e  a d d i t i o n a l  r e a s o n s .  F i r s t ,  s i n c e  s t r a w b e r r i e s  a r e

nondurable, the  demand for  them can be  v iewed in  a  s tat i c  f ramework.

Second, strawberr ies  are  a  re lat ive ly  inexpensive  commodity  which  makes

analys is  o f  demand feas ib le  on  a  l imited  research  budget  and  avo ids  the

n e e d  t o  a n a l y z e  i n c o m e  e f f e c t s  f r o m  c h a n g i n g  p r i c e s . T h i r d ,  f r e s h

strawberr ies  are  seasonal  and  normal ly  exhib i t  pr i ce  f luctuat ions  even  on  a

week- to -week  bas is , a  c h a r a c t e r i s t i c  t h a t  f a c i l i t a t e s  t h e  e s t i m a t i o n  o f

demand re lat ions  over  a  range  o f  pr i ces .

P r i m a r y  f i e l d  d a t a  w e r e  c o l l e c t e d  d u r i n g  t h e  s u m m e r  o f  1 9 8 4  i n

Laramie, W y o m i n g  i n  o r d e r  t o  g e n e r a t e  i n f o r m a t i o n  f o r  b o t h  t h e  a c t u a l

market  t ransact ions  and hypothet i ca l  survey  port ions  o f  the  s tudy . This

community was c h o s e n  p r i m a r i l y  o n  t h e  b a s i s  o f  c o s t  a n d  c o n v e n i e n c e .

Laramie  i s  a  town o f  approx imate ly  25 ,000  res idents  and  i s  the  locat ion  o f
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the University of Wyoming. The following multistage sampling procedure was

adapted from Sudman (1976). The City Planning Office has demarcated 19

d i v i s i o n s  i n  L a r a m i e , and  these  are  the  smal lest  ne ighborhood  uni ts  for

which 1980 Census data are available. From these census data, the number

o f  households  and  the ir  average  income in  each  d iv is ion  were  determined ,

and  approx imate ly  one- th ird  o f  the  c i ty  populat ion  was  ass igned  to  each  o f

a  low- ,  middle - ,  and high-income stratum. Then six divisions were randomly

s e l e c t e d  ( t w o  i n  e a c h  i n c o m e  s t r a t u m )  w i t h  p r o b a b i l i t y  p r o p o r t i o n a l  t o

the ir  populat ion . These six primary sampling units (PSUs) were partitioned

i n t o  c l u s t e r s  o f  a p p r o x i m a t e l y  4 0  h o u s e h o l d s  e a c h ,  s o  t h a t  a n y  g i v e n

c luster  could  accommodate  12  sample  po ints . Next, t w o  c l u s t e r s  w e r e

randomly selected from each of the six PSUs, w i t h  o n e  c l u s t e r  a s s i g n e d  t o

actual  market  t ransact ions  and the  other  to  hypothet ica l  surveys . F i n a l l y ,

a f ter  a  random start  in  each  c luster , every third house was chosen until  12

s a m p l e  p o i n t s  h a d  b e e n  o b t a i n e d  f r o m  a l l  s i x  c l u s t e r s . I f  a  r e g u l a r

g r o c e r y  s h o p p e r  w a s  u n a v a i l a b l e  a t  o n e  o f  t h e  h o u s e h o l d s  c h o s e n  f r o m

sampling, t h e  s u r v e y  t e a m  w o u l d  r e t u r n  t o  t h e  h o u s e  a t  a  l a t e r  t i m e .  I f

th is  second at tempt  to  contact  a  regular  grocery  shopper  fa i led ,  or  in  the

rare  case  where  th is  person  re fused  to  part i c ipate  in  the  s tudy ,  one  o f  the

two houses next door was chosen.

Thus ,  72  households  were  se lected  for  inc lus ion  in  the  actual  market

transact ions  port ion  and  72  addi t ional  households  were  drawn in  a  para l le l

manner  for  the  hypothet i ca l  survey  port ion . This  sample  s ize  was  se lec ted

i n  l i g h t  o f  t h e  p r o b a b l e  r a n g e  o f  p r i c e  e l a s t i c i t i e s  a n d  i n c o m e  v a r i a t i o n

i n  t h e  r e s u l t i n g  d a t a . Three  survey  teams o f  two  persons  each  co l lec ted

the  data  for  both  port ions  over  a  four  day  per iod  in  July  1984  dur ing  the
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l a t e  a f t e r n o o n  a n d  e a r l y  e v e n i n g  h o u r s  b y  m e a n s  o f  a  q u e s t i o n n a i r e

administered  in  door - to -door ,  in -person  interv iews .  The  quest ionnaire  was

f i r s t  p r e t e s t e d  o n  s i x  L a r a m i e  h o u s e h o l d s  i n  o r d e r  t o  i m p r o v e  i t s  d e s i g n

and to  g ive  the  survey  teams pract i ce  with  administrat ion  procedures .  To

minimize t h e  p o s s i b i l i t y  o f  s u r v e y  t e a m  b i a s ,  e a c h  t e a m  c o m p l e t e d

interv iews  with  at  least  one  c luster  in  each  income category  in  both  the

actual  and  hypothet i ca l  port ions  o f  the  s tudy .

To  implement  the  actual  market  transact ions  surveys ,  in i t ia l  contact

w i t h  t h e  h o u s e h o l d  i d e n t i f i e d  t h e  i n d i v i d u a l  w h o  r e g u l a r l y  s h o p p e d  f o r

g r o c e r i e s . T h e  i n t e r v i e w e r  g a v e  a  b r i e f  i n t r o d u c t i o n  i n  w h i c h  t h e

avai lab le  s trawberr ies  were  d isp layed  and  the  respondent  was  in formed o f

t h e  s e l l i n g  p r i c e  p e r  p i n t . S i x  p r i c e s  ( $ 0 . 6 0 ,  $ 0 . 8 0 ,  $ 1 . 0 0 ,  $ 1 . 2 0 ,  $ 1 . 4 0 ,

$1.60),  which span the seasonal range of prices charged by Laramie grocery

s t o r e s , w e r e  u s e d  w i t h  t w o  h o u s e h o l d s  i n  e a c h  c l u s t e r  ( f o r  a  t o t a l  o f  1 2

households) randomly assigned to each price. I f  t h e  r e s p o n d e n t  d e s i r e d  t o

p u r c h a s e  a t  l e a s t  o n e  p i n t , an exchange of  strawberries and money was

completed. Immediately thereafter,  however, the  respondent  was  to ld  that

the  purpose  o f  the  v is i t  rea l ly  was  to  co l lec t  market  research  in format ion

from households in Laramie. The respondent then had his money refunded and

was  a l lowed to  keep  the  s trawberr ies  in  return  for  supply ing  the  survey

team with  in format ion  needed  to  complete  a  quest ionnaire  (avai lab le  f rom

t h e  a u t h o r s  o n  r e q u e s t ) . On the  other  hand, i f  n o  s t r a w b e r r i e s  w e r e

purchased ,  the  interv iewer  o f fered  them to  the  respondent  at  no  charge  in

r e t u r n  f o r  h e l p  i n  c o m p l e t i n g  t h e  q u e s t i o n n a i r e . T h e  f i r s t  i t e m s  o n  t h e

quest ionnaire  ca l led  for  the  survey  team to  record  the  pr i ce  and  quant i ty

data obtained. Other variables measured included: (1)  number of  household
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members (NUMBER), (2) total monthly household income (INCOME), (3) hours

s ince  last  fu l l  meal  was  eaten  (ATE) ,  (4 )  days  s ince  household  last  shopped

f o r  g r o c e r i e s  ( S H O P ) ,  ( 5 ) respondent ' s  years  o f  age  (AGE) ,  (5 )  whether

respondent is white (WHITE),  and (6) respondent's years of  formal schooling

(SCHOOL).

The  hypothet i ca l  survey  data  were  co l lec ted  us ing  the  same procedure

a s  j u s t  d e s c r i b e d  e x c e p t  f o r  t w o  d i f f e r e n c e s . F i r s t ,  i n s t e a d  o f  i n f o r m i n g

the  respondent  o f  the  pr i ce  at  which  s trawberr ies  would  be  so ld ,  the  survey

t e a m  s t a t e d  t h a t  t h e y  w e r e  g a t h e r i n g  i n f o r m a t i o n  f o r  m a r k e t  r e s e a r c h

purposes. Second,  a f ter  th is  introduct ion  and d isp lay ing  the  s trawberr ies ,

t h e  r e s p o n d e n t  w a s  t o l d , " S u p p o s e  t h a t  a  p i n t  o f  s t r a w b e r r i e s  c a n  b e

purchased for $ . How many pints would you buy?" The prices inserted

in  the  preceding  s tatement  were  the  same as  those  used  to  generate  the

actual  market  t ransact ions  data  and an  ident ica l  procedure  was  used  to

m a t c h  t h e  p r i c e s  t o  t h e  h o u s e h o l d s . A f t e r  o b t a i n i n g  t h e  a n s w e r  t o  t h e

quest ion , the  respondent  was  o f fered  s trawberr ies  at  no  charge  and  the

interview commenced.

3 . AN EMPIRICAL COMPARISON

T h e  b a s i c  d e m a n d  r e l a t i o n  e s t i m a t e d  u s i n g  t h e  a c t u a l  m a r k e t

transact ions  and hypothet i ca l  survey  data  i s  shown in  equat ion  (1 ) .

(1 )

T h e  v a r i a b l e  QPHMi d e n o t e s  t h e  n u m b e r  o f  p i n t s  o f  s t r a w b e r r i e s  p e r

household member that would have been purchased by the ith respondent

(i=1, . . . . 144) at PRICEi and INCPHMi  denotes income per household member

( i . e . , INCOMEi/NIJMBERi). F o r  t h e  f i r s t  7 2  o b s e r v a t i o n s ,  PRICEi d e n o t e s  t h e
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p r i c e  q u o t e d  t o  t h e ith household  by  the  survey  team and for  the  last  72

o b s e r v a t i o n s , t h a t  v a r i a b l e  d e n o t e s  t h e  h y p o t h e t i c a l  p r i c e  q u o t e d  t o  t h e

ith household. T h u s ,  e s t i m a t i n g  e q u a t i o n  ( 1 )  i n v o l v e s  p o o l i n g  t h e  a c t u a l

market  t ransact ions  data  with  the  hypothet ica l  survey  data . The remaining

explanatory  var iab les  were  co l lec ted  f rom the  quest ionnaire  administered  to

each respondent and were defined in Section 2.

T a b l e  1  p r e s e n t s  t h e  r e s u l t s  o f  e s t i m a t i n g  t w o  v e r s i o n s  o f  e q u a t i o n

( 1 ) . T h e  f i r s t  v e r s i o n  u s e s  t h e  e x p l a n a t o r y  v a r i a b l e s  j u s t  d i s c u s s e d ,

while the second adds a dummy variable (MARKET) together with interaction

var iab les  between MARKET and a l l  o ther  explanatory  var iab les . (These

i n t e r a c t i o n  v a r i a b l e s  a r e  e x p l i c i t l y  n a m e d  i n  T a b l e  1 . ) MARKET is unity

f o r  t h e  f i r s t  7 2  o b s e r v a t i o n s  a n d  z e r o  f o r  t h e  l a s t  7 2  o b s e r v a t i o n s .  T h u s ,

th is  var iab le  denotes  whether  an  observat ion  was  obta ined  f rom the  actual

market  t ransact ions  o f  the  hypothet i ca l  survey  port ions  o f  the  s tudy . The

results from adding MARKET together with the interaction variables can be

u s e d  t o : (1 )  test  the  nul l  hypothes is  that  the  actual  market  t ransact ions

and hypothet i ca l  survey  demand curves  are  s tat is t i ca l ly  ident ica l  and  (2 )

i d e n t i f y  t h e  s o u r c e ( s )  o f  s t r u c t u r a l  s h i f t s  i n  t h e  e v e n t  t h a t  t h i s

h y p o t h e s i s  i s  r e j e c t e d .

B o t h  v e r s i o n s  o f  e q u a t i o n  ( 1 )  w e r e  e s t i m a t e d  i n  a  t o b i t  f r a m e w o r k

s i n c e  t h e  d e p e n d e n t  v a r i a b l e  QPHMi w a s  z e r o  f o r  5 8  p e r c e n t  o f  t h e

observat ions  in  the  actual  market  t ransact ions  port ion  o f  the  s tudy  and for

4 7  p e r c e n t  o f  t h e  o b s e r v a t i o n s  i n  t h e  h y p o t h e t i c a l  s u r v e y  p o r t i o n .  I n  t h e

case of the restricted equation (the one estimated without the MARKET dummy

a n d  t h e  i n t e r a c t i o n  v a r i a b l e s ) ,  t h e  c o e f f i c i e n t s  o f  t h e  k e y  v a r i a b l e s

PRICEi and  INCPHMi  have  the  correct  s ign  (negat ive  and pos i t ive ,
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TABLE 1

COMPARISON OF ACTUAL MARKET TRANSACTIONS
AND HYPOTHETICAL SURVEY DEMAND FUNCTIONSa

Independent
Variable

Normalized
Coefficientb

Normalized
Coefficientb

(-1.7515)
-.10073

(-2.7382)

.87151

Constant

PRICE

INCPHM

ATE

ATE’

AGE

SHOP

WHITE

SCHOOL

MARKET

MKTPRICE

MKTINCPHM

MKTATE

MKTATE’

MKTAGE

MKTSHOP

MKTWHITE

MKTSCHOOL

Standard Error

Predicted Probability
of QPHMi > 0

Observed Frequency
of QPHNi  > 0

Log of Likelihood

.4387

o f
.4722

3.7388
(4.7748)
-1.3004

(-4.3287)
.0005229

(2.5591)
-.094670

(-1.4557)
.0071681

(2.5287)
-.013861

(-2.0450)
-.025481

(-1.4729)
-.50623

-127.43244 -122.85735

3.9206
(3.7120)
-1.4246

(-3.4282)
.00099138

(2.5776)
-.11915

(-1.4154)
.0076337

(1.9469)
-.020841

( - 2 . 2 6 0 4 )
-.045796

(-1.7407)
-.61886

(-1.6514)
-.074108

(-1.3600)
-.51941

(-.33385)
.15270

(.24831)
-.0006197

(-1.4105)
.061840

(.43325)
-.0020343

(-.34212)
.0093137
(.66731)

.038698
(1.0359)

.37770
(.56723)
-.041342

(-.54008)
.81593

.4452

.4722

at-statistics  shown in parentheses.

bNormalized  coefficients are defined as the coefficients of the original regression model
divided by the standard error of the regression.
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r e s p e c t i v e l y )  a n d  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  z e r o  a t  t h e  1  p e r c e n t

l e v e l . A s  a  g r o u p , t h e  r e m a i n i n g  e x p l a n a t o r y  v a r i a b l e s  a l s o  p e r f o r m

r e a s o n a b l y  w e l l . Younger, non-white, a n d  l e s s  f o r m a l l y  e d u c a t e d

respondents tended to purchase larger amounts of  strawberries. T h e  e f f e c t

o f l e n g t h  o f  t i m e  s i n c e  t h e  l a s t  f u l l  m e a l  w a s  e a t e n  o n  QPmi  f o l l o w s  a

q u a d r a t i c  p a t t e r n ,  f i r s t  f a l l i n g  a n d  t h e n  r i s i n g  a f t e r  6 . 6  h o u r s  h a v e

e lapsed . The  coe f f i c ients  o f  ATE and SHOP,  however ,  on ly  are  s igni f i cant ly

d i f f e r e n t  f r o m  z e r o  a t  t h e  1 0  p e r c e n t  l e v e l  u s i n g  a  o n e - t a i l  t e s t .

I n  t h e  u n r e s t r i c t e d  v e r s i o n  o f  e q u a t i o n  ( 1 ) ,  s h o w n  i n  t h e  s e c o n d

co lumn o f  Table  1 ,  the  s igns ,  m a g n i t u d e s ,  a n d  s t a t i s t i c a l  s i g n i f i c a n c e  o f

t h e  c o e f f i c i e n t s  j u s t  d i s c u s s e d  a r e  n o t  g r e a t l y  a l t e r e d . A l s o ,  a n d  o f

p a r t i c u l a r  r e l e v a n c e  t o  t h i s  s t u d y , neither the MARKET dummy variable nor

t h e  i n t e r a c t i o n  v a r i a b l e s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  z e r o  a t  t h e  5

p e r c e n t  l e v e l  u s i n g  a  o n e - t a i l  t e s t . I n  g e n e r a l ,  h o w e v e r ,  t e s t s  o f

i n d i v i d u a l  c o e f f i c i e n t s  a r e  n o t  a s  p o w e r f u l  a s  j o i n t  t e s t s  o f  s i g n i f i c a n c e .

Consequent ly ,  f o l lowing  Tobin  (1958) ,  a  l ike l ihood  rat io  test  was  made  for

the  jo int  s igni f i cance  o f  the  MARKET dummy var iable  and a l l  interact ion

v a r i a b l e s . T h i s  t e s t  f a i l s  t o  r e j e c t  t h e  n u l l  h y p o t h e s i s  o f  s t r u c t u r a l l y

ident i ca l  ac tual  and  hypothet i ca l  demand curves  at  the  30  percent  leve l  o f

s i g n i f i c a n c e .

Exper imentat ion  with  a l ternat ive  spec i f i cat ions  o f  the  demand equat ion

i n v o l v e d  t h e  i n c l u s i o n  o f  d i f f e r e n t  s u b s e t s  o f  t h e  v a r i a b l e s  i n  T a b l e  1  a s

well  as the addition of  a gender dummy. I n v e s t i g a t i o n  o f  t h e  c u r v a t u r e  o f

the  demand re lat ion  a lso  was  undertaken by  taking  natural  logs  o f  s tr i c t ly

pos i t ive  var iables  and squar ing  terms other  than ATE. U s i n g  l i k e l i h o o d

r a t i o  t e s t s  f o r  t h e s e  a l t e r n a t i v e  s p e c i f i c a t i o n s ,  t h e  s i g n i f i c a n c e  l e v e l s
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up to  which  the  nul l  hypothes is  o f  ident i ca l  ac tual  and  hypothet i ca l  demand

curves  cannot  be  re jec ted  vary  f rom 20  percent  to  50  percent . T h i s  r e s u l t

i s  re in forced  by  t - tes ts  on  the  indiv idual  coe f f i c ients  o f  MARKET and the

i n t e r a c t i o n s , w h i c h  r e v e a l  t h a t  t h e s e  v a r i a b l e s  r e m a i n  s t a t i s t i c a l l y

i n s i g n i f i c a n t . Only MKTINCPHM is occasionally significantly different from

z e r o  a t  t h e  1 0  p e r c e n t  l e v e l . These  supplementary  resul ts  are  avai lab le

from the authors on request.

4 . CONCLUSIONS

This paper has compared demand relations for fresh strawberries based

on actual  market  t ransact ions  and hypothet ica l  survey  data . The  empir ica l

analys is  reveals  that  the  nul l  hypothes is  o f  s tructural ly  ident ica l  demand

curves  obta ined  with  these  two  data  co l lec t ion  mechanisms i s  not  re jec ted

e v e n  a t  t h e  3 0  p e r c e n t  l e v e l  o f  s i g n i f i c a n c e . In  other  words ,  the  resul ts

suggest  that  hypothet i ca l  demand data  may be  use fu l  proxy  when actual

market  t ransact ions  e i ther  do  not  take  p lace  or  in format ion  about  them are

unavai lab le . This  conc lus ion ,  however , s h o u l d  n o t  b e  o v e r g e n e r a l i z e d  f o r

three  reasons . F i r s t , demand is  analyzed  for  on ly  one  commodity  ( f resh

strawberries) in one community (Laramie, Wyoming). Second, the commodity

is  qui te  s imple  part i cu lar ly  in  comparison  with  other  goods  such  as  houses

f o r  w h i c h  h y p o t h e t i c a l  v a l u e s  o f t e n  a r e  o b t a i n e d . T h i r d ,  f r e s h

strawberr ies  are  a  pure ly  pr ivate  good . As  a  consequence ,  severa l  types  o f

h y p o t h e t i c a l  r e s p o n s e  b i a s  a s s o c i a t e d  w i t h  a n a l y z i n g  d e m a n d  f o r  p u b l i c

goods are not present.

Despi te  these  qual i f i cat ions ,  however , t h e  r e s u l t s  p r e s e n t e d  s t i l l  a r e

s igni f i cant  and perhaps  even surpr is ing . I n  t h e i r  s t u d y  o f  h o u s i n g  i n  S t .

Louis , Kain  and  Quig ley  (1972)  found an  average  dev iat ion  o f  19  percent
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between owner  and  pro fess ional  appra iser  es t imates  o f  va lue . Kish and

L a n s i n g  ( 1 9 5 4 )  i n  a  s i m i l a r  a n a l y s i s  d i s c o v e r e d  t h a t  o n l y  3 7  p e r c e n t  o f

owner ' s  es t imates  were  with in  10  percent  o f  appraised  va lue . O f  c o u r s e ,

e s t i m a t e s  o f  v a l u e  b y  p r o f e s s i o n a l  r e a l  e s t a t e  a p p r a i s e r s  w i l l  n o t

c o r r e s p o n d  e x a c t l y  t o  t h e  s e l l i n g  p r i c e s  o f  h o u s e s  o n  t h e  m a r k e t .

Nevertheless , the  compar isons  drawn do  not  inspire  great  conf idence  in

hypothet i ca l  va luat ion  data , except  poss ib ly  in  aggregated  form where  the

errors  made  by  indiv idual  owners  may cance l  out . Moreover ,  in  rev iewing

studies  o f  publ i c  goods ,  part i cu lar ly  those  by  Bohm (1972)  and  Bishop  and

Heberlein (1979), Cummings, Brookshire ,  and  Schulze  (1986)  s tated  that

". . . the  l i terature  abounds  with  ev idence  that  suggests  that  .  .  .  ac tual

vs .  hypothet i ca l  payment  does  resul t  in  d i f ferent  cho ices . "

Further  research  would  be  use fu l  in  establ ish ing  whether  the  resul t

p r e s e n t e d  h e r e  i s  a n  i s o l a t e d  s t a t i s t i c a l  a c c i d e n t  o r  w h e t h e r  i t  c a n  b e

extended to  o ther  c i rcumstances . For example, indiv iduals  may be  bet ter

able to accurately answer hypothetical questions about what quantity to buy

at  g iven  pr ices  ( the  s i tuat ion  cons idered  in  th is  s tudy)  in  comparison  with

q u e s t i o n s  a s k i n g  f o r  h y p o t h e t i c a l  v a l u a t i o n s  ( t h e  s i t u a t i o n  c o n s i d e r e d  i n

the  two  hous ing  s tudies ) . A d d i t i o n a l l y , c a n  t h e  r e s u l t  b e  e x t e n d e d  t o

other  instances where  less  contro l  can  be  exerc ised  over  potent ia l  sources

o f  h y p o t h e t i c a l response  b ias? One  genera l izat ion  would  be  to  analyze  a

good  o f  a  more p u b l i c  c h a r a c t e r  a n d  t h e r e b y  a l l o w  f o r  t h e  p o s s i b i l i t y  o f

s t r a t e g i c  b i a s . O t h e r  p o s s i b l e  c a s e s  i n c l u d e  c o n s i d e r a t i o n  o f  g o o d s  w i t h

w h i c h  s u b j e c t s  a r e  l e s s  f a m i l i a r , b o t h  i n  t e r m s  o f  t h e  n a t u r e  o f  t h e

commodity and the prior valuation experience they have had with it .
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SURVEY QUESTIONNAIRE ADMINISTERED IN BOTH
ACTUAL MARKET TRANSACTIONS AND

HYPOTHETICAL DEMAND PORTIONS OF STUDY

PART A: PURCHASING AND CONSUMPTION HABITS

Q1: How long has it been since you last ate any foods?

HOURS

Q2: How long has It been since you last ate a full course meal (main

dish, salad, breads, desserts)?

HOURS

Q3: In how many hours till you eat again?

HOURS

Q10a: What type of meal will you eat?

Q4: How many permanent members are in your household?

NUMBER

Q5: How many of the permanent members of your household do you regularly

buy groceries for?

NUMBER

Q6: Of these, how many eat strawberries? NUMBER

Q7: Please give us your age and the ages of each of the permanent members

of your household and their relationship, if any, to you.

RESPONDENTS AGE SEX

A g e s Relationship



Q8: Do you currently have out-of-town visitors staying with you?

NO YES

I f  y e s ,

Q8a: how many? NUMBER

It is Important for our study that we know whether the permanent

members of your household pool their incomes together to meet

household expenses or whether they meet these expenses

individually. Please indicate whether or not the members of your

household share these expenses.

Q9: Does your household share FOOD expenses?

YES NO

Q9a: Does your household share HOUSING expenses, including rent or

house payment and utilities?

YES NO

Q9b: Does your household share TRANSPORTATION expenses, such as

vehicle payments, fuel, maintenance, insurance?

YES NO



PART B: BUDGET SHARE BREAKDOWN

B e f o r e  c o n t i n u i n g  l e t  u s  r e m i n d  y o u  t h a t  a l l  y o u r  r e s p o n s e s  w i l l  b e

k e p t  c o m p l e t e l y  c o n f i d e n t i a l . W h a t  w e  w o u l d  l i k e  y o u  t o  d o  n o w  i s  t o

c o m p l e t e  a  B u d g e t  S h a r e  B r e a k d o w n  S h e e t  i n  w h i c h  y o u  d i v i d e  u p  y o u r

h o u s e h o l d ' s  m o n t h l y  e x p e n d i t u r e s  a m o n g  v a r i o u s  g e n e r a l  c a t e g o r i e s .  I n

o t h e r  w o r d s ,  w e  n e e d  t o  k n o w  h o w  m u c h  y o u  s p e n d  o n  t h i n g s  l i k e  f o o d ,

h o u s i n g ,  a n d  t r a n s p o r t a t i o n ,  a s  w e l l  a s  y o u r  m o n t h l y  i n c o m e  a n d  s a v i n g s .

T h e  n e x t  p a g e  d e s c r i b e s  h o w  e a c h  o f  t h e s e  c a t e g o r i e s  a r e  d e f i n e d .



INCOME: What is
household?

BREAKDOWN SHEET

the total monthly income, after taxes, of your whole

SAVINGS AND INVESTMENTS: Of this amount, how much is saved, or invested in
stocks, bonds, annuities, IRA's, etc.?

HOUSING : The housing category includes not only your rent or house
payment, but also utilities, maintenance, and any homeowners.
mortgage, or renters insurance that you may have. How much do you
spend monthly on these items?

TRANSPORTATION: By transportation expense , we mean total vehicle payments.
fuel, maintenance, and vehicle insurance. How much do you spend in
this category on a monthly basis?

PERSONAL CARE: Before we get to the food category, we need to know how
much is spent monthly on such "personal care" items as shampoo,
toothpaste, cosmetics, and so on. Many people buy these things at the
grocery store, so you may have to estimate how much they contribute to
your total grocery bill .

FOOD: Finally, the food category. Since this is the main point of our
study, we need to get a little more detail here. First,  we need to
know the amount spent on food for "in-home-use." This is basically
your total monthly grocery bill ,  after subtracting out all non-food
items such as personal care, magazines, pet foods, tobacco, etc., that
you may buy at the grocery store.

Next, how much do you spend eating out, per month?

Finally, how much do you spend monthly on alcoholic beverages and
tobacco?

[CONTINUE WITH NEXT PAGE]



BUDGET BREAKDOWN

MONTHLY INCOME

MONTHLY SAVINGS & INVESTMENTS

M O N T H L Y  H O U S I N G

MONTHLY TRANSPORTATION

MONTHLY PERSONAL CARE

MONTHLY FOOD: IN HOME
EAT OUT
ALC. & TOB.

TOTAL FOOD



N o w ,  f o c u s  y o u r  a t t e n t i o n  o n  t h e  F O O D  c a t e g o r y  a n d  t h e  a m o u n t

t h a t  y o u  i n d i c a t e d  a s  y o u r  m o n t h l y  i n  h o m e  f o o d  e x p e n s e .  W e

w o u l d  l i k e  y o u r  a n s w e r  t o  s o m e  q u e s t i o n s  a b o u t  h o w  o f t e n  y o u  b u y

a n d  e a t  f r u i t .

Q10: D o  y o u  b u y  m o s t  o f  y o u r  g r o c e r i e s  a t  o n e  s t o r e ?

YES N O

[IF YES GO TO Q11]

[IF NO CONTINUE WITH Q10a]

Q10a: I s  m o s t  o f  y o u r  g r o c e r y  s h o p p i n g  d o n e  a t  s o m e  o f  t h e  f o u r

l a r g e s t  g r o c e r y  s t o r e s  i n  L a r a m i e  ( A l b e r t s o n s ,  B u t t r e y ' s ,

I d e a l ,  S a f e w a y ) ?

YES NO

[IF YES GO TO Q12]

[IF NO CONTINUE WITH Q10b]

Q 1 0 b :  D o  y o u  b u y  m o s t  o f  y o u r  g r o c e r i e s  i n  L a r a m i e ?

YES N O

[GO TO Q12]

Q 1 1 :  A t  w h a t  s t o r e  d o  y o u  b u y  m o s t  o f  y o u r  g r o c e r i e s ?

[CONTINUE WITH Q12]

Q12: How many times per month do you make major grocery purchases?

NUMBER

Q13: When was the last  t ime you made a major grocery purchase?



Q14: Do you normally make your major fruit  purchases at  the same time as

you make major food purchases?

YES N O

[IF YES GO TO Q17]

[IF NO CONTINUE WITH Q15]

Q15:  How many t imes per month do you make major fruit  purchases?

TIMES PER MONTH

Q16: When was the last  t ime you made a major fruit  purchase?

[CONTINUE WITH Q17]

Q 1 7 :  T r y  t o  r e c a l l  y o u r  l a s t  m a j o r  f r u i t  p u r c h a s e .  W a s  t h i s  l a s t

f r u i t  p u r c h a s e  r e p r e s e n t a t i v e  o f  o t h e r  p u r c h a s e s  o v e r  t h e  l a s t

month?

YES NO

[IF YES GO TO Q19]

[IF NO CONTINUE WITH Q18]

Q18: W e  h a v e  h e r e  a  t a b l e  w h i c h  l i s t s  f r u i t s  t h a t  h a v e  b e e n

a v a i l a b l e  r e c e n t l y  i n  L a r a m i e . P l e a s e  i n d i c a t e  t h e  q u a n t i t i e s

o f  f r u i t s  y o u  p u r c h a s e d  i n  t h e  p a s t  m o n t h .

Q 1 9 :  W e  h a v e  h e r e  a  t a b l e  w h i c h  l i s t s  f r u i t s  t h a t  h a v e  b e e n

a v a i l a b l e  r e c e n t l y  i n  L a r a m i e . P l e a s e  i n d i c a t e  t h e  q u a n t i t i e s

o f  f r u i t s  y o u  p u r c h a s e d  a t  y o u r  l a s t  m a j o r  g r o c e r y  p u r c h a s e  o r

t h e  l a s t  t i m e  y o u  p u r c h a s e d  f r u i t s .



LIST OF FRUITS AVAILABLE IN LARAMIE 

FRUITS UNITS SOLD BY QUANTITY PURCHASED 

Apples . . . . . . . . . . individually/lb. . . . . . 

Apricots . . . . . . . . . individually/lb. . . . . . 

Avocados . . . . . . . . . individually/lb. . . . . . 
Bananas . . . . . . . . . bunch . . . . . . . . . . 

Blueberries ....... pint ........... 

Blackberries ....... 4 pint .......... 

Cherries ......... individually/lb. ..... 

Coconut ......... individually/lb. ..... 

Cantelope ........ individually/lb. ..... 

Grapes .......... bunch/lb. ........ 

Grapefruit ........ individually/lb. ..... 

Honey Dew Melon ..... individually/lb. ..... 

Kiwi Fruit ........ individually ....... 

Lemons .......... individually ....... 

Limes .......... individually ....... 

Mangos .......... Individually ....... 

Nectarines ........ individually/lb. ..... 

Oranges ......... individually/lb. ..... 

Papayas ......... individually ....... 

Peaches ......... individually/lb. ..... 

Pears ........ .. individually/lb ...... 

Pineapples ........ individually/lb. ..... 

Plums .......... individually/lb. ..... 

Raspberries ....... 4 pint .......... 

Strawberries ....... pint ........... 

Watermelon ........ individually/lb. ..... 



PART E: SOCIOECONOMIC QUESTIONS

We have just a few more questions.

These questions are about the sex, race, education and occupation of the

wage earners in your household, and the amount of time they spend working.

Q20: How many wage-earners are there in your household?

NUMBER

If there is more than one wage earner in your family, complete for both.

Wage Earner #1

Q21:  Sex :  Male Female

Q22: Race: White American
Indian

Black

Hispanic
Asian

Q23: How much formal education has How much formal education has
this person completed? this person you completed?
(Please circle the number) (Please circle the number)

1
2

3

4

5
6
7
8
9

0- 5 GRADES
6- 8 GRADES; FINISHED GRADE

SCHOOL
9-11 GRADES; SOME HIGH

SCHOOL
12 GRADES; FINISHED HIGH

SCHOOL
VOCATIONAL PROGRAMS
SOME COLLEGE
COLLEGE DEGREE: BA OR BS
SOME GRADUATE WORK
ADVANCED COLLEGE DEGREE OR

PROFESSIONAL DEGREE

Wage Earner #2

Sex: Male Female

Race: White American
Indian

Black

Hispanic
Asian

1 0 - 5 GRADES
2 6 - 8 GRADES: FINISHED GRADE

SCHOOL
3 9-11 GRADES: SOME HIGH

SCHOOL
4 12 GRADES; FINISHED HIGH

SCHOOL
5 VOCATIONAL PROGRAMS
6 SOME COLLEGE
7 COLLEGE DEGREE; BA OR BS
8 SOME GRADUATE WORK
9 ADVANCED COLLEGE DEGREE OR

PROFESSIONAL DEGREE



Q21: Is this person presently:

Employed or Unemployed

[IF UNEMPLOYED, GO TO END OF
SURVEY]

[IF EMPLOYED, CONTINUE]

Q25 : What is this person's occupa-
tion?

Q26: Is this person paid an hourly
wage?

[IF NO GO TO Q27]

[IF YES CONTINUE WITH Q26a]

Q26a: What is the hourly wage?

Q27:

Q28:

Q29:

$ PER HOUR

[CONTINUE WITH Q27]

How many weeks per year
does this person work?

# WEEKS

On average, how many hours
per week does this person
work?

# HOURS

Approximately what percentage
of household income does this
person earn?

%

Is this person presently:

Employed or Unemployed

[IF UNEMPLOYED, GO TO END OF
SURVEY]

[IF EMPLOYED, CONTINUE]

What is this person's occupa-
tion?

Is this person paid an hourly
wage?

[IF NO GO TO Q27)

[IF YES CONTINUE WITH Q26a]

What is the hourly wage?

$ PER HOUR

[CONTINUE WITH Q27]

How many weeks per year
does this person work?

# WEEKS

On average, how many hours
per week does this person
work?

# HOURS

Approximately what percentage
of household income does this
person earn?

%
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TABLE 4

MORTALITY AND AIR QUALITY

Hypotheses Not REJECTED AT 982 CONFIDENCE LEVEL
(Two Tailed t-TEST, t2 2.4)

NITROGEN DIOXIDE

LEAD

SULFUR DIOXIDE

SULFATE

PARTICULATES

+

+

.




