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N o t i c e

T h i s  d o c u m e n t  i s  a  p r e l i m i n a r y  d r a f t . I t  h a s  n o t  b e e n  f o r m a l l y
r e l e a s e d  b y  t h e  U . S . E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  a n d  s h o u l d
n o t  a t  t h i s  s t a g e  b e  c o n s t r u e d  t o  r e p r e s e n t  A g e n c y  p o l i c y . I t  i s
b e i n g  c i r c u l a t e d  f o r  c o m m e n t s  o n  i t s  t e c h n i c a l  m e r i t  a n d  p o l i c y
i m p l i c a t i o n s .

1 . INTRODUCTION

P r e v i o u s  a p p l i c a t i o n s  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  ( C V M )  h a v e

r e s u l t e d  i n  c o m p a r a t i v e l y  l a r g e  e s t i m a t e s  o f  w i l l i n g n e s s  t o  p a y  ( W T P )  t o

a v o i d  s y m p t o m s  o f  o z o n e  e x p o s u r e . B e r g e r  e t  a l .  ( 1 9 8 5 ) ,  f o r  e x a m p l e ,

f o u n d  t h a t  r a w  a v e r a g e s  o f  C V M  b i d s  t o  a v o i d  o n e  d a y  o f  c o u g h  a n d

h e a d a c h e  w e r e  $ 1 0 5  a n d  $ 1 7 3 ,  r e s p e c t i v e l y . Moreover , D i c k i e  e t  a l .

( 1 9 8 6 )  r e p o r t e d  t h a t  a v e r a g e s  o f  C V M  b i d s  t o  a v o i d  t h e s e  a n d  o t h e r  o z o n e

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

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

t h e  a v e r t i n g  b e h a v i o r  m e t h o d  ( A B M ) . F r e q u e n t l y ,  a v e r a g e  C V M  b i d s

e x c e e d e d  t h e i r  A B M  c o u n t e r p a r t s  b y  f a c t o r s  b e t w e e n  f i v e  a n d  t e n .  A

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

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

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

c h o o s e  b e t w e e n  t w o  s e t s  o f  h i g h l y  d i v e r g e n t  e s t i m a t e s  o f  W T P .

T h i s  r e p o r t  u s e s  a  n e w  d a t a  s e t  t o  r e c o n c i l e  d i f f e r e n c e s  b e t w e e n  C V M

a n d  A B M  e s t i m a t e s  o f  r e d u c e d  o z o n e - r e l a t e d  h e a l t h  s y m p t o m s . The

r e c o n c i l i a t i o n  a p p r o a c h , w h i c h  f o c u s e s  o n  t h e  C V M ,  i n v o l v e s  t h r e e  s t e p s .

F i r s t , e a c h  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  f o r  h i s  W T P  t o  a v o i d  o n e  d a y  o f

r e c e n t l y  e x p e r i e n c e d  o z o n e - r e l a t e d  s y m p t o m s  s u c h  a s  h e a d a c h e ,  c o u g h ,  a n d

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



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

symptoms. T h i r d , r e s p o n d e n t s  a r e  a d v i s e d  o f  t h e s e  t o t a l s  a n d  g i v e n  a n

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

d u r i n g  J u l y - O c t o b e r , 1 9 8 6  f r o m  2 2 1  r e s i d e n t s  o f  G l e n d o r a  a n d  B u r b a n k ,

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

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

c o u g h  a v e r a g e d  $ 3 5 5 . 1 0 ,  w h e r e a s  r e v i s e d  b i d s  a v e r a g e d  $ 1 . 2 4 ;  o r i g i n a l  b i d s

t o  a v o i d  o n e  d a y  o f  h e a d a c h e  a v e r a g e d  $ 1 7 8 . 3 9 ,  w h e r e a s  r e v i s e d  b i d s

a v e r a g e d  $ 1 . 1 9 . T h e s e  r e s u l t s  s u g g e s t  t h a t  i n  C V M  s t u d i e s  o f  f r e q u e n t l y

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

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

e x p e n d i t u r e . Moreover , r e v i s e d  b i d s  t o  e l i m i n a t e  o n e  d a y  o f  a l l  n i n e  o z o n e

s y m p t o m s  c o n s i d e r e d  a c t u a l l y  a r e  l o w e r  t h a n  c o r r e s p o n d i n g  A B M  e s t i m a t e s .

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

e x p l a i n e d  m o r e  f u l l y  i n  D i c k i e  e t  a l . ,  b e c a u s e  A B M  o v e r e s t i m a t e s  W T P .  I n

a d d i t i o n  t o  r e d u c i n g  s y m p t o m s , a v e r t i n g  g o o d s  u s e d  i n  t h e  A B M  c a l c u l a t i o n s

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

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

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

s e c t i o n s . S e c t i o n  2  b r i e f l y  r e v i e w s  p r e v i o u s  e s t i m a t e s  o f  W T P  t o  r e d u c e

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

i m p o r t a n t  i n  a  p o l i c y  c o n t e x t . S e c t i o n  3  h i g h l i g h t s  k e y  f e a t u r e s  o f  d a t a

u s e d  t o  i m p l e m e n t  t h e  t h r e e  s t e p  a p p r o a c h  t o  o b t a i n i n g  r e v i s e d  C V M  b i d s .

S e c t i o n  4  p r e s e n t s  t h e  o r i g i n a l  a n d  r e v i s e d  C V M  e s t i m a t e s  o f  W T P  t o  a v o i d

o z o n e  r e l a t e d  s y m p t o m s . A l s o  p r e s e n t e d  i n  S e c t i o n  4  a r e  s u p p l e m e n t a r y
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t a b u l a t i o n s  a n d  r e g r e s s i o n  r e s u l t s  t h a t  e x p l a i n  t h e  b e h a v i o r  o f  i n d i v i d u a l

CVM bids. A  s u m m a r y  a n d  c o n c l u s i o n s  a r e  p r e s e n t e d  i n  S e c t i o n  5 .

2 . POLICY CONTEXT AND LITERATURE REVIEW

R e d u c i n g  s y m p t o m s  o r  d i s c o m f o r t s  o f  o z o n e  e x p o s u r e  i s  a n  i m p o r t a n t

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

d i s c u s s e d  m o r e  f u l l y  i n  G e r k i n g  e t  a l .  ( 1 9 8 4 ) ,  m i n o r  s y m p t o m a t i c

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

t h e  p r e s e n t  f e d e r a l  s t a n d a r d  o f  1 2  p p h m . Second , e v e n  t h o u g h  t h e s e

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

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

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

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

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

i m p a c t  a s s e s s m e n t  p r o c e s s .

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

s y m p t o m s  o f  o z o n e  e x p o s u r e : ( 1 )  c o s t  o f  i l l n e s s  ( C O I ) ,  ( 2 )  a v e r t i n g

b e h a v i o r  ( A B M ) , a n d  ( 3 )  c o n t i n g e n t  v a l u a t i o n  ( C V M ) . U n f o r t u n a t e l y ,  t h e s e

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

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

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

r e v i e w  a r e  r e f e r r e d  t o  C h e s t n u t  a n d  V i o l e t t e  ( 1 9 8 4 )  a n d  D i c k i e  e t  a l .

( 1 9 8 6 ) . A p p l i c a t i o n  o f  C O I  t e n d s  t o  r e s u l t  i n  s m a l l  b e n e f i t  e s t i m a t e s

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

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

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

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

3



p a y  ( W T P )  t o  a v o i d  s y m p t o m s  i s  n o t  c o r r e c t l y  m e a s u r e d . H a r r i n g t o n  a n d

P o r t n e y  ( 1 9 8 7 )  a n d  B e r g e r  e t  a l . ( 1 9 8 5 )  a r g u e  t h a t  o n  t h e o r e t i c a l  g r o u n d s ,

W T P  g e n e r a l l y  e x c e e d s  C O I  e s t i m a t e s  b e c a u s e  t h e  l a t t e r  a c c o u n t s  n e i t h e r  f o r

t h e  d i s u t i l i t y  e f f e c t s  o f  s y m p t o m s  ( i . e . , " p a i n  a n d  s u f f e r i n g " )  n o r  f o r

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

s t u d i e s  c o n f i r m  t h i s  f i n d i n g . R o w e  a n d  C h e s t n u t  ( 1 9 8 6 )  e s t i m a t e  t h e  r a t i o

o f  W T P / C O I  f o r  r e d u c e d  b a d  a s t h m a  d a y s  t o  b e  a p p r o x i m a t e l y  2 . 0 . B e n e f i t

c a l c u l a t i o n s  f o r  1 0  p e r c e n t  r e d u c t i o n s  i n  a m b i e n t  o z o n e  l e v e l s  b y  D i c k i e

( 1 9 8 7 )  y i e l d  c o r r e s p o n d i n g  r a t i o s  o f  a p p r o x i m a t e l y  5  f o r  n o r m a l  i n d i v i d u a l s

a n d  1 1  f o r  i n d i v i d u a l s  w i t h  r e s p i r a t o r y  i m p a i r m e n t s . C o n s e q u e n t l y ,  t h e

C V M ,  i n  w h i c h  i n d i v i d u a l s  a r e  a s k e d  d i r e c t l y  f o r  t h e i r  W T P  t o  a v o i d

symptoms, a n d  t h e  A B M ,  i n  w h i c h  W T P  i s  i n f e r r e d  f r o m  i n d i v i d u a l  b e h a v i o r ,

h a v e  r e c e i v e d  i n c r e a s i n g  a t t e n t i o n .

T h e r e  a l s o  a r e  s u b s t a n t i a l  d i f f e r e n c e s  b e t w e e n  e s t i m a t e s  o f  W T P  u s i n g

the ABM and CVM approaches. A l t h o u g h  t h e r e  h a v e  b e e n  s e v e r a l  t h e o r e t i c a l

s t u d i e s  r e l a t i n g  t o  t h e  A B M  ( i . e . ,  H a r r i n g t o n  a n d  P o r t n e y ,  1 9 8 7 ;  B e r g e r  e t

a l . , 1985; C o u r a n t  a n d  P o r t e r ,  1 9 8 1 ;  H a r f o r d ,  1 9 8 4 ;  B o c k s t a e l  a n d

M c C o n n e l l ,  1 9 8 3 ;  a n d  B a r t i k , 1 9 8 6 ) ,  G e r k i n g  a n d  S t a n l e y  ( 1 9 8 6 )  a n d  D i c k i e

e t  a l .  ( 1 9 8 6 )  r e p r e s e n t  t h e  o n l y  a t t e m p t s  t o  a p p l y  t h i s  a p p r o a c h  i n  a n

e m p i r i c a l  s e t t i n g . G e r k i n g  a n d  S t a n l e y  e s t i m a t e  b e n e f i t s  o f  o z o n e  c o n t r o l

i n  S t .  L o u i s  a n d  D i c k i e  e t  a l . e s t i m a t e  b e n e f i t s  o f  r e d u c e d  o z o n e - r e l a t e d

m i n o r  s y m p t o m a t i c  d i s c o m f o r t s . I n  t h e  l a t t e r  s t u d y ,  c a l c u l a t i o n s  o f  W T P

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

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

a v e r t i n g  a c t i v i t i e s . T h e s e  c a l c u l a t i o n s , s h o w n  i n  T a b l e s  1  a n d  2 ,  p e r t a i n

t o  p e r s o n s  w i t h  n o r m a l  r e s p i r a t o r y  f u n c t i o n  a n d  t h o s e  w i t h  i m p a i r e d
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TABLE 1. AVERTING BEHAVIOR AND WTP: NORMAL SUBSAMPLE

Symptom

Could Not
Breathe Deep

Pain on Deep
Inha la t i on

Change in
Ave r t i ng

Expected
P r o b a b i l i t y

WTP per

Good
Symptom-Days

of Symptom
Symptom-Day

Avoided Avoided

a- - - a- - - a- - - a- - -

GASCOOK* .0079 2.88 $29.12

Out  o f  Breath
E a s i l y a- - - a- - - a- - - a- - -

Wheezing/
W h i s t l i n g  B r e a t h a- - - a- - - a a- - - - - -

Chest  T ight ACCAR*** .0116 4.25 $35.76

Cough ACCAR***
GASCOOK***

.0287 10.47 $14.18

.0866 31.63 $2.66

Throat
I r r i t a t i o n ACCAR*** .0291 10.63 $14.30

Sinus Pain ACCAR*** .0300 10.94 $13.89

Headache ACCAR* .0211 7.69 $19.77

a N o  c o e f f i c i e n t s  o f  a v e r t i n g  g o o d s  w e r e  c o r r e c t l y  s i g n e d  a n d  s t a t i s t i c a l l y  s i g n i f i c a n t  a t
1 0  p e r c e n t  u s i n g  a  o n e - t a i l  t e s t  i n  s y m p t om  p roduc t i on  f unc t i on .

* D e n o t e s  c o e f f i c i e n t  s i g n i f i c a n t  a t . 0 1  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

* * D e n o t e s  c o e f f i c i e n t  s i g n i f i c a n t  a t . 0 5  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

* * *
D e n o t e s  c o e f f i c i e n t  s i g n i f i c a n t  a t . 1 0  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

SOURCE: D i c k i e  e t  a l .  ( 1 9 8 6 ,  p .  6 )
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TABLE 2. AVERTING BEHAVIOR AND WTP: IMPAIRED SUBSAMPLE

Symptom

Could Not
Breathe Deep

Pain on Deep
i n h a l a t i o n

Out  o f  Breath
E a s i l y

Wheezing/
W h i s t l i n g  B r e a t h

Chest  T ight

Cough

A v e r t i n g
Good

GASCOOK* *

ACCAR*

GASCOOK* * *

GASCOOK * *
* * *ACHOME

ACHOME *
ACCAR *
GASCOOK * * *

ACCAR*

Change in Expected
P r o b a b i l i t y Symptom-Days
of Symptom Avoided

.0908 33.14

.0258 9.41

.0954 34.82

.0781 28.51

.0677 24.70

.0476 17.38

.0709 25.88

.2376 86.71

.0536 19.56

WTP per
Symptom-Day

Avoided

$2.53

$16.15

$2.41

$2.94
$16.80

$23.87
$5.87
$0.97

$7.77

Throat
I r r i t a t i o n ACCAR ** .0685 24.99 $6.08

Sinus Pain ACHOME * * .0505 18.45 $22.49

Headache ACHOME* .0629 22.96 $18.07
APHOME* .0634 23.41 $5.21

* Denotes coefficient significant at . 0 1  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

* *
D e n o t e s  c o e f f i c i e n t  s i g n i f i c a n t  a t . 0 5  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

* * *
D e n o t e s  c o e f f i c i e n t  s i g n i f i c a n t  a t . 1 0  ( o n e - t a i l )  i n  s y m p t o m  p r o d u c t i o n  f u n c t i o n .

SOURCE: D i c k i e  e t  a l .  ( 1 9 8 6 ,  p .  7 )
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r e s p i r a t o r y  f u n c t i o n . I n  t h e s e  t a b l e s , t h e  f i r s t  c o l u m n  o n  t h e  l e f t  h a n d

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

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

c a l c u l a t i o n s . A s  s h o w n , t h e  f o u r  a v e r t i n g  a c t i v i t i e s  u s e d  a r e : ( 1 )

a u t o m o b i l e  a i r  c o n d i t i o n i n g  ( A C C A R ) , ( 2 )  h o m e  a i r  c o n d i t i o n i n g  ( A C H O M E ) ,

( 3 )  h o m e  a i r  p u r i f i e r  ( A P H O M E ) , a n d  ( 4 )  s w i t c h i n g  f r o m  g a s  t o  e l e c t r i c

cooking (GASCOOK). T h e  t h i r d  c o l u m n  f r o m  t h e  l e f t  g i v e s  t h e  c h a n g e  i n

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

a n d  i n  t h e  f o u r t h  c o l u m n ,  t h e  d a i l y  p r o b a b i l i t y  c h a n g e  i s  m u l t i p l i e d  b y  3 6 5

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

a v o i d e d . D i v i d i n g  t h e  e x p e c t e d  n u m b e r  o f  s y m p t o m  d a y s  a v o i d e d  i n t o

a n n u a l i z e d  f u l l  p r i c e s  f o r  t h e  a v e r t i n g  g o o d  y i e l d s  t h e  W T P  p e r  s y m p t o m - d a y

a v o i d e d . D i c k i e  e t  a l .  d i s c u s s  t h e s e  e s t i m a t e s  m o r e  f u l l y  i n  C h a p t e r s  1

a n d  7  o f  t h e i r  r e p o r t ; y e t  i t  i s  w o r t h  r e p e a t i n g  t h a t  t h e  f o u r  a v e r t i n g

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

t o  a v o i d  s y m p t o m s  s h o w n  i n  T a b l e s  1  a n d  2  a r e  u p p e r  b o u n d  e s t i m a t e s .  I n

a n y  c a s e , T a b l e  1  s h o w s  t h a t  W T P  e s t i m a t e s  f o r  t h e  n o r m a l  s u b s a m p l e  r a n g e

f r o m  $ 2 . 6 6  t o  a v o i d  o n e  d a y  o f  c o u g h  t o  $ 3 5 . 7 6  t o  a v o i d  o n e  d a y  o f  c h e s t

t i g h t n e s s  a n d  f o u r  W T P  e s t i m a t e s  c l u s t e r  i n  t h e  r a n g e  f r o m  $ 1 3 . 8 9  t o

$ 1 9 . 7 7 . W T P  w a s  n o t  c a l c u l a t e d  f o r  t h r e e  s y m p t o m s ,  c o u l d  n o t  b r e a t h e  d e e p ,

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

t h e  n o r m a l  s u b s a m p l e  s e l d o m  e x p e r i e n c e d  t h e m . T a b l e  2  s h o w s  t h a t  W T P

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

s y m p t o m s  c o n s i d e r e d  r a n g e  f r o m  $ 0 . 9 7  t o  $ 2 3 . 8 7 .

R a w  o r  u n r e v i s e d  C V M  e s t i m a t e s  o f  W T P  t o  a v o i d  o n e  d a y  o f  t h e s e

s y m p t o m s  t e n d  t o  b e  l a r g e r  t h a n  t h o s e  o b t a i n e d  b y  t h e  A B M . Averages of  CVM
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TABLE 3. CVM ESTIMATES OF WTP FOR AVOIDING SYMPTOMS FOR ONE DAY

Symptom

Normal Impaired

Mean Bid Mean Bid

Could not Breathe Deep

Pain on Deep Inhalation

Out of  Breath Easily

Wheezing/Whistling Breath

Chest Tight

Cough

T h r o a t  I r r i t a t i o n

Sinus Pain

Headache

$ 32

$ 42

$256

$ 12

$204

$140

$ 45

$ 97

$126

$271

$194

$374

$334

$198

$205

$213

$239

$154

SOURCE: D i c k i e  e t  a l .  ( 1 9 8 6 ,  p .  1 5 )
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b i d s  c o l l e c t e d  b y  D i c k i e  e t  a l .  a r e  r e p o r t e d  i n  T a b l e  3 . T h e s e  b i d s  w e r e

ob ta ined  f r om the  same  respondents  who  prov ided  da ta  t o  suppor t  the  ABM WTP

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

r e p o r t e d  h a v i n g  e x p e r i e n c e d  t h e  s y m p t o m  w i t h i n  t h e  p r e v i o u s  4 8  h o u r s .

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

r e s p o n d e n t ' s  m i n d s . A s  s h o w n  b y  c o m p a r i n g  t h e  f i g u r e s  i n  T a b l e  3  w i t h

t h o s e  i n  T a b l e s  1  a n d  2 , t h e  C V M  b i d s  f o r  a v o i d i n g  s y m p t o m s  a l w a y s  a r e

l a r g e r  t h a n  t h o s e  o b t a i n e d  w i t h  t h e  A B M ,  a n d  c e r t a i n  C V M  b i d s  e x c e e d  t h e i r

A B M  c o u n t e r p a r t s  b y  a  f a c t o r  1 0  o r  m o r e . A l s o , i n  c o n t r a s t  t o  t h e  A B M

e s t i m a t e s , t h e  C V M  b i d s  f r o m  i m p a i r e d  i n d i v i d u a l s  e x c e e d  t h o s e  e l i c i t e d

f r o m  n o r m a l  i n d i v i d u a l s .

C V M  b i d s  o b t a i n e d  b y  D i c k i e  e t  a l . a r e  r o u g h l y  c o m p a r a b l e  t o  t h o s e

f o u n d  b y  L o e h m a n  e t  a l .  ( 1 9 7 9 )  a n d  B e r g e r  e t  a l .  ( 1 9 8 5 ) ,  a l t h o u g h  t h e

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

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

symptoms: ( 1 )  s h o r t n e s s  o f  b r e a t h / c h e s t  p a i n ,  ( 2 )  c o u g h i n g / s n e e z i n g ,  a n d

( 3 )  h e a d  c o n g e s t i o n / e y e ,  e a r ,  o r  t h r o a t  i r r i t a t i o n .  T h e  t h r e e  s y m p t o m s

w e r e  d e f i n e d  i n  t e r m s  o f  s e v e r i t y  a n d  d u r a t i o n  a s  f o l l o w s . A minor symptom

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

w o u l d  r e q u i r e  r e s t r i c t i o n  o f  d a i l y  a c t i v i t i e s . D u r a t i o n  w a s  d e f i n e d  a s

o n e , s e v e n , o r  9 0  d a y s . A p p r o x i m a t e l y  1 8 0 0  q u e s t i o n n a i r e s  w e r e  m a i l e d  t o

r e s i d e n t s  o f  t h e  T a m p a  B a y  a r e a  o f  F l o r i d a ;  a b o u t  4 0 0  o f  t h e s e  w e r e

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

b e t w e e n  d i s c o m f o r t  a n d  m o n e y , respondents  were  asked  t o  va lue  the  symptoms

l i s t e d  a b o v e  b y  m a r k i n g  a  p a y m e n t  c a r d  w h i c h  l i s t e d  1 0  v a l u e s  r a n g i n g  f r o m

$ 0  t o  $ 1 0 0 0 . A s  s h o w n  i n  T a b l e  4 ,  m e a n  C V M  b i d s  e x c e e d  t h e  m e d i a n s ,
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TABLE 4. MEAN AND MEDIAN WTP TO AVOID SYMPTOMS

( L o e h m a n  e t  a l . ,  1 9 7 9 )

D a y s  o f  H e a l t h  E f f e c t

1 7 90

Symptom Mean Median Mean Median Mean Median

Mi ld  Shor tness Breath $48.61 $ 4.90 $ 73.87 $13.64 $145.93 $35.96

Severe Shortness Breath 79.15 10.92 136.12 35.93 251.84 97.80

Mild Cough/Sneeze 26.40 2.31 44.67 7.84 86.03 22.85

Severe Cough/Sneeze 45.77 6.95 72.29 19.90 147.48 50.56

Mi ld Head Congest ion/
E y e ,  E a r ,  T h r o a t  I r r i t a t i o n 32.50 3.80 41.51 9.58 90.37 25.14

Severe Head Congestion/
E y e ,  E a r ,  T h r o a t  I r r i t a t i o n 53.42 8.17 80.32 20.34 179.94 61.68

SOURCE: D i c k i e  e t  a l .  ( 1 9 8 6 ,  p .  4 3 )
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r e f l e c t i n g  a  d i s t r i b u t i o n  s k e w e d  t o  t h e  r i g h t . T h e  a u t h o r s  s u g g e s t  t h a t

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

h a v e  o b j e c t e d  t o  t h e  W T P  q u e s t i o n . A s  C h e s t n u t  a n d  V i o l e t t e  ( 1 9 8 4 )  p o i n t

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

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

t h e  d o l l a r  a m o u n t s  i n c r e a s e d  i n  s i z e . N e v e r t h e l e s s ,  m e a n  C V M  b i d s  s h o w n  i n

T a b l e  4  f o r  e l i m i n a t i n g  s y m p t o m s  f o r  o n e  d a y  a r e  h i g h e r  t h a n  c o r r e s p o n d i n g

A B M  e s t i m a t e s  f o r  s i m i l a r l y  d e f i n e d  s y m p t o m s . A l s o , a f t e r  a d j u s t i n g  f o r

i n f l a t i o n  b e t w e e n  t h e  l a t e  1 9 7 0 s  a n d  t h e  m i d  1 9 8 0 s ,  t h e  b i d s  r e p o r t e d  i n

T a b l e  4  a r e  r o u g h l y  c o m p a r a b l e  t o  t h o s e  i n  T a b l e  3 .

T h e  B e r g e r  e t  a l .  ( 1 9 8 5 ) r e s e a r c h  c o n s i d e r e d  s e v e n  s y m p t o m s : ( 1 )

c o u g h i n g  s p e l l s ,  ( 2 )  s t u f f e d  u p  s i n u s e s ,  ( 3 )  t h r o a t  c o n g e s t i o n ,  ( 4 )  i t c h i n g

e y e s ,  ( 5 )  d r o w s i n e s s ,  ( 6 )  h e a d a c h e ,  a n d  ( 7 )  n a u s e a .  D o o r - t o - d o o r  a n d  m a l l

i n t e r c e p t  m e t h o d s  w e r e  u s e d  t o  s a m p l e  1 3 1  i n d i v i d u a l s  i n  D e n v e r  a n d

C h i c a g o ;  n i n e  i n c o m p l e t e  s u r v e y s  r e d u c e d  t h e  n u m b e r  o f  o b s e r v a t i o n s  t o  1 2 2 .

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

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

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

a n d  t o  s t a t e  t h e i r  W T P  f o r  a d d i t i o n a l  s y m p t o m - f r e e  d a y s . T a b l e  5  p r e s e n t s

m e a n  C V M  b i d s  o b t a i n e d  i n  t h e  B e r g e r  s t u d y . A s  w a s  t h e  c a s e  i n  D i c k i e  e t

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

b i d . M e a n  b i d s  o b t a i n e d  a g a i n  a r e  l a r g e r  t h a n  t h o s e  s h o w n  f o r  s i m i l a r

s y m p t o m s  c o n s i d e r e d  b y  D i c k i e  e t  a l .  u s i n g  t h e  A B M  m e t h o d . M o r e o v e r ,  t h e

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

s y m p t o m s  1 0  d a y s  p e r  y e a r ,  h e  w o u l d  b e  w i l l i n g  t o  p a y  n e a r l y  $ 8 0 0 0  a n n u a l l y

t o  o b t a i n  c o m p l e t e  r e l i e f .
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TABLE 5. DAILY WTP TO AVOID SYMPTOMS

( B e r g e r  e t  a l . ,  1 9 8 5 )

Symptom

C o u g h i n g  S p e l l s

Number
E x p e r i e n c i n g

Symptoma

27

Mean
Daily WTP

$ 1 0 5 . 3 4

S t u f f e d  U p  S i n u s e s 43 3 8 . 8 4

T h r o a t  C o n g e s t i o n 24 4 3 . 9 3

I t c h i n g  E y e s 16 1 7 2 . 2 3

Heavy Drowsiness 6 1 7 3 . 8 9

Headache 48 1 7 3 . 2 1

Nausea 18 9 1 . 2 4

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

SOURCE: D i c k i e  e t  a l .  ( 1 9 8 6 ,  p .  4 6 )
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3. DATA

Data used to analyze CVM bids were collected by telephone interviews

of  221  res idents  o f  Glendora  and  Burbank,  Cal i fornia . These  indiv iduals ,

who  prev ious ly  part i c ipated  in  the  UCLA study  o f  Chronic  Obstruct ive

R e s p i r a t o r y  D i s e a s e  ( C O R D )  ( D e t e l s  e t  a l . ,  1 9 7 9 ,  1 9 8 1 )  w e r e  c o n t a c t e d

d u r i n g  t h e  p e r i o d  J u l y - O c t o b e r ,  1 9 8 6 . E a c h  o f  t h e s e  i n d i v i d u a l s  a l s o

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

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

Chapter  4  o f  that  s tudy  d iscusses  in  greater  deta i l  character is t i cs  o f  the

data  and i ssues  re lat ing  to  sample  se lec t ion .

An entirely new questionnaire was designed for the present study (see

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

informat ion  on  res idence , employment, and earnings  that  prev ious ly  was

c o l l e c t e d  i n  t h e  D i c k i e  e t  a l . study. T h e  n e x t  g r o u p  o f  q u e s t i o n s

ascertained which of  26 health symptoms the respondent experienced in the

past twelve months and asked the respondent to focus on those (up to three)

that were most bothersome. Then, more details were obtained about the most

bothersome symptoms. I n  p a r t i c u l a r , respondents were asked about the

frequency  (both  days  in  past  month  and days  in  past  year ) ,  durat ion ,  and

sever i ty  o f  symptoms, as  wel l  as  avert ing  act ions  undertaken to  make

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

inc luded : ( 1 )  s p e c i f i c  a c t i o n s  t a k e n  t o  r e l i e v e  s y m p t o m s ,  ( 2 )  c h a n g e  i n

symptom severity brought about by these actions. Thus, the respondent was

led to think about his most bothersome symptoms as well  as effectiveness of

a v e r t i n g  a c t i o n s  p r i o r  t o  r e p o r t i n g  W T P  f r o m  a  p a y m e n t  c a r d  i n  t h e

fo l lowing  cont ingent  va luat ion  quest ion . This question was answered by

13



each respondent for up to three symptoms. I f  the  respondent  reported  no

symptoms, W T P  w a s  n o t  e l i c i t e d . F i n a l l y , respondents  were  g iven  an

opportunity to revise bids for symptom avoidance. Interv iewers  mult ip l ied

the bids times frequency of occurrence during the previous month and then

added these values across symptoms. Total implied monthly expenditures to

avoid the most bothersome symptoms then were presented and respondents were

asked, "On a monthly basis, i s  [ t h i s  t o t a l ]  w h a t  y o u  w o u l d  b e  w i l l i n g  t o

pay to eliminate these symptoms?" If  the response was negative,  they were

f i rs t  asked  whether  they  instead  would  be  wi l l ing  to  pay  more  or  less  and

then asked what dollar amount they instead would be will ing to pay.

Of 221 respondents,  165 reported having at least one symptom, and thus

answered one or more contingent valuation questions. Data obtained from

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

expenditures to eliminate symptoms shown in Table 6. Values range from a

l o w  o f  z e r o  t o  a  h i g h  o f  $ 8 9 9 , 9 1 0 . The  h ighest  three  impl ied  monthly

expenditure figures are larger than annual income of any sample member.

Revised  tota l  monthly  expendi ture  f igures ,  shown in  the  second co lumn o f

Table 6,  are much lower. These figures span zero to the $201-$300 range.

Confront ing  respondents  wi th  to ta l  monthly  expendi ture  impl i cat ions  o f

t h e i r  o r i g i n a l  b i d s ,  t h e r e f o r e , resul ts  in  dramat ic  rev is ions  o f  amounts

that would be will ingly spent to avoid symptoms.

4 . RESULTS

This  sect ion  presents  pre l iminary  resul ts  o f  a  further  analys is  o f  CVM

b i d s  a n d  r e l a t e d  i n f o r m a t i o n  t h a t  p e r t a i n  t o the nine ozone symptoms

cons idered  by  Dick ie  e t  a l .  (1986) .
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TABLE 6. FREQUENCY DISTRIBUTION FOR CONTINGENT VALUATION BIDS TO
ELIMINATE UP TO THREE MOST BOTHERSOME SYMPTOMS FOR A
MONTHa

Dollar  Amount

T o t a l  M o n t h l y R e v i s e d
E x p e n d i t u r e  I m p l i e d T o t a l  M o n t h l y

b y  O r i g i n a l  B i d s Expend i ture

$ 0- 1
1- 10

1 1 -  2 0
2 1 -  3 0
3 1 -  4 0
4 1 -  5 0
5 1 -  6 0
6 1 -  7 0
7 1 -  8 0
8 1 -  9 0
9 1 -  1 0 0

1 0 1 -  1 5 0
1 5 1 -  2 0 0
2 0 1 -  3 0 0
3 0 1 -  4 0 0
4 0 1 -  5 0 0
5 0 1 -  6 0 0
6 0 1 -  7 0 0
7 0 1 -  8 0 0
8 0 1 -  9 0 0
9 0 1 - 1 0 0 0

1001-1500
1501-2000
2001-3000
3 0 0 1 - 4 0 0 0

9 , 2 5 0
3 0 , 0 0 0
4 0 , 1 8 0

2 9 9 , 9 7 0
8 9 9 , 9 1 0
M i s s i n g

O b s e r v a t i o n s

TOTAL 165 165

50 113
19 12

8 4
10 4

7 1
3 8
6 2
0 2
1 2
1 0
1 6
8 3
3 4
5 1
4 0
3 0
3 0
3 0
5 0
3 0
5 0
3 0
2 0
2 0
1 0
1 0
1 0
1 0
1 0
2 0

3 3

aFrequency  d i s t r i b u t i o n  s h o w s  n u m b e r  o f  r e s p o n d e n t s .

15



T a b l e s  7  t h r o u g h  1 5  p r o v i d e  f r e q u e n c y  d i s t r i b u t i o n s  a n d  s u m m a r y

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

p a t t e r n  o f : ( 1 )  o r i g i n a l  o r  r a w  b i d s ,  ( 2 )  r e v i s e d  b i d s ,  a n d  ( 3 )  r e v i s e d

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

i r r i t a t i o n , o u t o f  b r e a t h  e a s i l y , a n d  w h e e z i n g / w h i s t l i n g  b r e a t h ,

d i s t r i b u t i o n s  o f  o r i g i n a l  b i d s  i n c l u d e  a t  l e a s t  o n e  v a l u e  o f  $ 9 9 9 9  o r  m o r e

( c o d e d  a s  $ 9 9 9 9 )  t o  e l i m i n a t e  o n e  d a y ' s  e x p e r i e n c e  w i t h  t h e  s y m p t o m . For

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

a t  l e a s t  o n e  b i d  o f  $ 5 0 0 0  a l s o  w a s  r e p o r t e d . T h e  n e x t  l a r g e s t  b i d s  w e r e

$ 5 0 0  t o  e l i m i n a t e  o n e  d a y  o f  w h e e z i n g / w h i s t l i n g  b r e a t h  a n d  $ 1 0 0  o r  l e s s  i n

t h e  c a s e  o f  a l l  o t h e r  s y m p t o m s . Thus, t h e  b i d s  e x c e e d i n g  $ 5 0 0 0  w o u l d

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

o r i g i n a l  b i d s  w h i c h  a r e  l a r g e r  t h a n  c o r r e s p o n d i n g  A B M  W T P  e s t i m a t e s

r e p o r t e d  i n  T a b l e s  1  a n d  2 .

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

c a l c u l a t e d  u s i n g  e q u a t i o n  ( 1 )

RBi  = Bi(RTME/ITME) ( 1 )

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

b i d  f o r  s y m p t o m  i , R T M E  d e n o t e s  r e s p o n d e n t ' s  r e v i s e d  t o t a l  m o n t h l y

e x p e n d i t u r e s  t o  e l i m i n a t e  ( u p  t o  t h r e e )  m o s t  b o t h e r s o m e  s y m p t o m s ,  a n d  I T M E

d e n o t e s  t o t a l  m o n t h l y  e x p e n d i t u r e s  i m p l i e d  b y  t h e  r e s p o n d e n t ' s  o r i g i n a l

b i d s . Thus, t h e  r a t i o  u s e d  t o  c o m p u t e  R B i i s  s p e c i f i c  t o  r e s p o n d e n t s  b u t

n o t  t o  s y m p t o m s . F o r  a  g i v e n  r e s p o n d e n t ,  e a c h  B i  i s  a d j u s t e d  u s i n g  t h e

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

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

k e e p  t h e  q u e s t i o n n a i r e  a s  b r i e f  a n d  s i m p l e  a s  p r a c t i c a b l e .  A s  s h o w n  i n
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TABLE 7. SUMMARY OF CVM BIDS TO AVOID SINUS PAIN OR
DISCOMFORT FOR ONE DAY

O r i g i n a l  B i d
D i s t r i b u t i o n

V a l u e F r e q u e n c y

R e v i s e d  B i d
Distribution

R e v i s e d  B i d w i t h  C o n s i s t e n c y
D i s t r i b u t i o n C h e c k  E x c l u s i o n s

V a l u e F r e q u e n c y V a l u e Frequency

$ . 0 0 9
1 . 0 0 10
2 . 0 0 3
5 . 0 0 3

1 0 . 0 0 6
1 5 . 0 0 1
2 0 . 0 0 2
2 5 . 0 0 2
3 0 . 0 0 2
3 3 . 0 0 1
5 0 . 0 0 3

1 0 0 . 0 0 1
9 9 9 9 . 0 0 1
M i s s i n g 1

V a l i d  C a s e s
Mean
Median
Standard

E r r o r
t - r a t i o

4 4

$ 2 3 9 . 5 0
3 . 5 0

2 2 8 . 4 9 0 . 2 6 0 . 4 8 7
1 . 0 5 3 . 6 2 * 3 . 8 6 *

$  . 0 0 24
. 0 9 1
. 3 3 1
. 3 6 1
. 4 0 1
. 4 2 1
. 4 8 1
. 6 3 3

1 . 1 9 1
1 . 6 4 1
1 . 6 7 1
2 . 6 2 1
2 . 6 9 1
2 . 8 6 1
3 . 3 3 2
4 . 7 1 1
6 . 0 2 1
7 . 1 4 1

M i s s i n g 1

44

$ . 9 4
. 0 0

$  . 0 0 8
. 3 3 1

1 . 1 9 1
1 . 6 4 1
1 . 6 7 1
2 . 6 2 1
2 . 6 9 1
2 . 8 6 1
3 . 3 3 2
4 . 7 1 1
6 . 0 2 1
7 . 1 4 1

M i s s i n g 1

2 0

$  1 . 8 8
1 . 4 2

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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TABLE 8. SUMMARY OF CVM BIDS TO AVOID COUGH FOR ONE DAY

O r i g i n a l  B i d R e v i s e d  B i d
D i s t r i b u t i o n D i s t r i b u t i o n

R e v i s e d  B i d
D i s t r i b u t i o n

w i t h  C o n s i s t e n c y
C h e c k  E x c l u s i o n s

V a l u e Frequency V a l u e F r e q u e n c y Value F r e q u e n c y

$ . 0 0 14
1 . 0 0 4

1 0 . 0 0 1
1 5 . 0 0 1
2 0 . 0 0 3
2 5 . 0 0 1
3 5 . 0 0 1
5 0 . 0 0 3

9 9 9 9 . 0 0 1
M i s s i n g 0

V a l i d  C a s e s 2 9

Mean $  3 5 5 . 1 0
Median 1 . 0 0
Standard

E r r o r 3 4 4 . 4 5
t - r a t i o 1 . 0 3

$  . 0 0 20 $  . 0 0
2 . 1 4 1 2 . 1 4
2 . 4 8 1 2 . 4 8
2 . 8 6 1 2 . 8 6
3 . 1 1 1 3 . 1 1
3 . 3 3 3 3 . 3 3
4 . 7 1 1 4 . 7 1
6 . 6 7 1 6 . 6 7
9 . 5 2 1 9 . 5 2

M i s s i n g 1 M i s s i n g

2 8

$  1 . 2 4
. 0 0

. 4 5
2 . 7 6 *

$  1 . 3 9
. 0 0

. 5 0
2 . 7 8 *

17
1
1
1
1
1
1
1
1
1

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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TABLE 9. SUMMARY OF CVM BIDS TO AVOID THROAT IRRITATION FOR ONE DAY

O r i g i n a l  B i d
D i s t r i b u t i o n

V a l u e F r e q u e n c y

R e v i s e d  B i d
D i s t r i b u t i o n

R e v i s e d  B i d w i t h  C o n s i s t e n c y
D i s t r i b u t i o n C h e c k  E x c l u s i o n s

V a l u e F r e q u e n c y V a l u e F r e q u e n c y

$ . 0 0
1 . 0 0
5 . 0 0

1 0 . 0 0
2 0 . 0 0
2 5 . 0 0
5 0 . 0 0

1 0 0 . 0 0
M i s s i n g

8
5
1
6
1
2
1
2
0

V a l i d  C a s e s
Mean $
Median
Standard

E r r o r
t - r a t i o

26
1 5 . 0 0

3 . 0 0

5 . 4 0 . 9 3
2 . 7 8 * 1 . 6 8

$  . 0 0 19
. 7 5 1

1 . 4 3 1
2 . 8 6 1
3 . 1 1 1
3 . 3 3 1
6 . 5 2 1

2 4 . 1 0 1
M i s s i n g 0

26 17

$  1 . 5 6 $  2 . 4 3
. 0 0 . 0 0

$ . 0 0 11
1 . 4 3 1
2 . 8 6 1
3 . 1 1 1
3 . 3 3 1
6 . 5 2 1

2 4 . 1 0 1
M i s s i n g 0

1 . 4 3
1 . 7 0

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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TABLE 10. SUMMARY OF CVM BIDS TO AVOID CHEST TIGHT FOR ONE DAY

O r i g i n a l  B i d R e v i s e d  B i d
D i s t r i b u t i o n D i s t r i b u t i o n

R e v i s e d  B i d
Distribution

w i t h  C o n s i s t e n c y
C h e c k  E x c l u s i o n s

V a l u e Frequency V a l u e F r e q u e n c y V a l u e Frequency

$ . 0 0 9
3 . 0 0 3
5 . 0 0 1

1 0 . 0 0 1
2 0 . 0 0 1
3 0 . 0 0 1
3 5 . 0 0 2
5 0 . 0 0 4

5 0 0 0 . 0 0 2
9 9 9 9 . 9 9 1

M i s s i n g 0

5
1
1
1
1
1
1
1

V a l i d  C a s e s
Mean
Median
Standard

E r r o r
t - r a t i o

25

$  8 1 3 . 7 2
5 . 0 0

4 7 1 . 5 9 . 9 6 1 . 8 2
1 . 7 3 2 . 4 5 * 2 . 7 7 *

$  . 0 0 17
. 8 1 1

1 . 0 4 1
7 . 1 4 1
8 . 4 3 1
9 . 5 7 1

1 4 . 2 9 1
1 5 . 0 0 1

M i s s i n g 1

2 4

$  2 . 3 5
. 0 0

$ . 0 0
1 . 0 4
7 . 1 4
8 . 4 3
9 . 5 7

1 4 . 2 9
1 5 . 0 0

M i s s i n g

11

$ 5 . 0 4
1 . 0 5

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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TABLE 11. SUMMARY OF CVM BIDS TO AVOID COULD NOT BREATHE
DEEP FOR ONE DAY

O r i g i n a l  B i d R e v i s e d  B i d
D i s t r i b u t i o n D i s t r i b u t i o n

R e v i s e d  B i d
D i s t r i b u t i o n

w i t h  C o n s i s t e n c y
C h e c k  E x c l u s i o n s

V a l u e F r e q u e n c y Value Frequency V a l u e F r e q u e n c y

$ . 0 0 16
1 . 0 0 1
2 . 0 0 1
3 . 0 0 1
4 . 0 0 1
5 . 0 0 1

1 0 . 0 0 1
2 0 . 0 0 1
3 5 . 0 0 1
5 0 . 0 0 3

1 0 0 . 0 0 1
5 0 0 0 . 0 0 1
9 9 9 9 . 0 0 3

M i s s i n g 0

V a l i d  C a s e s 3 2

Mean $ 1 1 3 9 . 5 8

Median 1 . 0 0
Standard

E r r o r 5 4 4 . 5 6
t - r a t i o 2 . 0 9 *

$  . 0 0 25
. 8 1 1

1 . 0 4 1
1 . 4 3 1
3 . 0 8 1
7 . 1 4 1

1 4 . 2 9 1
2 5 . 0 0 1

M i s s i n g 0

3 2 1 7

$ 1 . 6 5 $ 3 . 0 6
. 0 0 . 0 0

. 9 0 1 . 6 4
1 . 8 3 1 . 8 7

$ . 0 0 11
1 . 0 4 1
1 . 4 3 1
3 . 0 8 1
7 . 1 4 1

1 4 . 2 9 1
2 5 . 0 0 1

M i s s i n g 0

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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TABLE 12. SUMMARY OF CVM BIDS TO AVOID PAIN ON DEEP BREATH FOR ONE DAY

O r i g i n a l  B i d  R e v i s e d  B i d
D i s t r i b u t i o n  D i s t r i b u t i o n

R e v i s e d  B i d
D i s t r i b u t i o n

w i t h  C o n s i s t e n c y
C h e c k  E x c l u s i o n s

V a l u e  Frequency V a l u e  F r e q u e n c y  V a l u e  F r e q u e n c y

$ . 0 0  7
3 . 0 0  1
4 . 0 0  1

2 0 . 0 0  1
4 0 . 0 0  1
5 0 . 0 0  2

1 0 0 . 0 0  1
5 0 0 0 . 0 0  1
9 9 9 9 . 0 0  1

M i s s i n g  2

V a l i d  C a s e s
Mean
Median
Standard

E r r o r
t - r a t i o

16 1 6  8

$  9 5 4 . 1 3  $  2 . 6 5  $ 5.97
3 . 5 0  . 0 0  2 . 0 8

6 7 8 . 3 3  1 . 6 0  3 . 1 1
1 . 4 1  1 . 6 6  1 . 9 2

$  . 0 0  12 $ .00 4
4 . 1 7  1 4 . 1 7  1
7 . 1 4  1 7 . 1 4  1

1 1 . 4 3  1 1 1 . 4 3  1
2 5 . 0 0  1 2 5 . 0 0  1

M i s s i n g  2 M i s s i n g  0
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TABLE 13. SUMMARY OF CVM BIDS TO AVOID OUT OF BREATH EASILY FOR ONE DAY

O r i g i n a l  B i d R e v i s e d  B i d
D i s t r i b u t i o n D i s t r i b u t i o n

R e v i s e d  B i d
D i s t r i b u t i o n

w i t h  C o n s i s t e n c y
C h e c k  E x c l u s i o n s

V a l u e F r e q u e n c y V a l u e F r e q u e n c y V a l u e F r e q u e n c y

$ . 0 0
1 . 0 0
2 . 0 0
3 . 0 0

1 0 . 0 0
5 0 . 0 0

M i s s i n g

9
1
1
1
2
2

1

V a l i d  C a s e s
Mean
Median
Standard

E r r o r
t - r a t i o

16 16 8

$ 7 . 8 8 $ . 3 0 $ . 6 0
. 0 0 . 0 0 . 0 0

4 . 2 0 . 2 6 . 5 6
1 . 8 8 1 . 1 5 1 . 0 7

$  . 0 0 14
. 6 1 1

4 . 1 7 1
M i s s i n g 1

$ . 0 0 6
4 . 1 7 1

M i s s i n g 1
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TABLE 14. SUMMARY OF CVM BIDS TO AVOID WHEEZING/WHISTLING
BREATH FOR ONE DAY

O r i g i n a l  B i d  R e v i s e d  B i d

R e v i s e d  B i d
D i s t r i b u t i o n

w i t h  C o n s i s t e n c y
D i s t r i b u t i o n  D i s t r i b u t i o n  C h e c k  E x c l u s i o n s

V a l u e  Frequency V a l u e  F r e q u e n c y  V a l u e  F r e q u e n c y

$ . 0 0
2 . 0 0
5 . 0 0

3 5 . 0 0
5 0 . 0 0

5 0 0 . 0 0
M i s s i n g

5
1
1
1
2
1
0

V a l i d  C a s e s
Mean $
Median
Standard

E r r o r
t - r a t i o

11
5 8 . 3 6

2 . 0 0

4 4 . 5 9  1 . 4 1  2 . 3 4
1 . 3 1  1 . 2 1  1 . 1 7

$  . 0 0  7
. 5 4  1

2 . 1 4  1
1 4 . 2 9  1

M i s s i n g  1

10

$  1 . 7 0
. 0 0

$ .00 4
2 . 1 4  1

1 4 . 2 9  1
M i s s i n g  1

6

$ 2.74
. 0 0
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TABLE 15. SUMMARY OF CVM BIDS TO AVOID HEADACHE FOR ONE DAY

O r i g i n a l  B i d
D i s t r i b u t i o n

V a l u e Frequency

R e v i s e d  B i d
Distribution

R e v i s e d  B i d w i t h  C o n s i s t e n c y
D i s t r i b u t i o n C h e c k  E x c l u s i o n s

V a l u e F r e q u e n c y V a l u e Frequency

$ . 0 0 14
1 . 0 0 18
2 . 0 0 4
5 . 0 0 8
7 . 0 0 1

1 0 . 0 0 2
1 5 . 0 0 1
2 0 . 0 0 2
3 5 . 0 0 1
5 0 . 0 0 3
7 5 . 0 0 2

1 0 0 . 0 0 4
9 9 9 9 . 0 0 1

M i s s i n g 1

V a l i d  C a s e s
Mean
Median
Standard

E r r o r
t - r a t i o

61 61 1 6

$  1 7 8 . 3 9 $  1 . 1 9 $  4 . 3 5
1 . 0 0 . 0 0 2 . 3 5

1 6 3 . 7 2 . 4 2 1 . 3 2
1 . 0 9 2 . 8 3 * 3 . 3 0 *

$  . 0 0 41
. 0 4 1
. 1 0 1
. 1 8 1
. 3 0 1
. 3 8 1
. 4 8 1
. 6 3 2
. 9 5 1

1 . 6 7 1
2 . 1 4 1
2 . 2 0 1
2 . 5 0 1
2 . 9 9 1
3 . 7 5 1
6 . 5 2 1
6 . 6 7 1
8 . 3 3 1

1 4 . 2 9 1
1 7 . 8 6 1

M i s s i n g 1

$ . 0 0 4
. 6 3 1

1 . 6 7 1
2 . 1 4 1
2 . 2 0 1
2 . 5 0 1
2 . 9 9 1
3 . 7 5 1
6 . 5 2 1
6 . 6 7 1
8 . 3 3 1

1 4 . 2 9 1
1 7 . 8 6 1

M i s s i n g 1

* D e n o t e s  s i g n i f i c a n c e  a t  5 %  l e v e l .
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T a b l e s  7 - 1 5 ,  a v e r a g e s  o f  r e v i s e d  b i d s  a l w a y s  a r e  l o w e r ,  a n d  f r e q u e n t l y

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

p a i n ,  f o r  e x a m p l e ,  B i  =  $ 2 3 9 . 5 0  w h i l e  R B i  =  $ . 9 4  a n d  f o r  h e a d a c h e ,  B i  =

$ 1 7 8 . 3 9  w h i l e  R B i   =  $1 .19 . A  k e y  r e a s o n  f o r  t h e s e  s t r i k i n g  r e s u l t s  i s  t h a t

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

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

WTP. T h e  l a r g e  o u t l i e r  v a l u e s  p r e s e n t  i n  t h e  o r i g i n a l  b i d  v a n i s h  i n  t h e

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

c a l c u l a t e d  f o r  a n y  o f  t h e  n i n e  s y m p t o m s  w a s  $ 2 5 ! Y e t , d e s p i t e  t h e

c o m p a r a t i v e l y  l o w  v a l u e s  f o r  r e v i s e d  b i d s , 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 r u e  m e a n  b i d  e q u a l s  z e r o  w o u l d  b e  r e j e c t e d  a t  t h e  5  p e r c e n t  l e v e l  f o r

f o u r  o f  n i n e  s y m p t o m s .

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

o f  W T P  t o  a v o i d  o n e  d a y  o f  o z o n e - r e l a t e d  s y m p t o m s . R o w e  a n d  C h e s t n u t

( 1 9 8 6 ) , i n  t h e i r  a n a l y s i s o f  s o u t h e r n  C a l i f o r n i a  a s t h m a t i c s  w h o

par t i c ipa ted  in  the  UCLA CORD s tudy , f o u n d  t h a t  c o n s i s t e n c y  c h e c k s  a p p l i e d

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

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

e f f e c t i v e l y  e l i m i n a t e s  W T P  e s t i m a t e s  t h a t  v i o l a t e  b u d g e t  c o n s t r a i n t s ;  y e t ,

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

e i t h e r  s e v e r e  s y m p t o m s  o r  s y m p t o m s  t h a t  p r o m p t e d  t h e  r e s p o n d e n t  t o  t a k e

a v e r t i n g  a c t i o n . A s  a  c o n s e q u e n c e ,  T a b l e s  7 - 1 5  p r e s e n t  a  t h i r d  f r e q u e n c y

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

l o w  o r  z e r o  b i d s . T h e  c o n s i s t e n c y  c h e c k s  a p p l i e d  a r e :

( 1 )  I f  s y m p t o m  s e v e r i t y  r a n k  i s  4  o r  5  a n d  t h e  b i d  i s  $ 1  o r  l e s s ,  t h e

b i d  i s  e x c l u d e d .
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( 2 )  I f  a v e r t i n g  a c t i o n  i s  u n d e r t a k e n  t o  r e d u c e  t h e  s e v e r i t y  o r

d u r a t i o n  o f  a  s y m p t o m  a n d  t h e  b i d  i s  $ 1  o r  l e s s ,  t h e  b i d  i s

e x c l u d e d .

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

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

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

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

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

T h e  r a n g e  o f  t h e s e  a v e r a g e s  i s  $ . 6 0  t o  a v o i d  o n e  d a y  o f  o u t  o f  b r e a t h

e a s i l y  t o  a b o u t  $ 6 . 0 0  t o  a v o i d  o n e  d a y  o f  p a i n  o n  d e e p  b r e a t h .

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

c h e c k s  a r e  l o w e r  t h a n  c o r r e s p o n d i n g  W T P  e s t i m a t e s  r e p o r t e d  i n  T a b l e s  1  a n d

2 . A s  d i s c u s s e d  m o r e  f u l l y  i n  D i c k i e  e t  a l . ,  h o w e v e r ,  t h e  A B M  e s t i m a t e s

represent  an  upper  bound  t o  WTP. A v e r t i n g  g o o d s  o r  a c t i o n s  u s e d  i n  m a k i n g

t h e  A B M  c a l c u l a t i o n s  i n  t h a t  s t u d y  w e r e : ( 1 )  a u t o m o b i l e  a i r  c o n d i t i o n i n g ,

( 2 )  h o m e  a i r  c o n d i t i o n i n g ,  ( 3 )  h o m e  a i r  p u r i f i c a t i o n ,  a n d  ( 4 )  s w i t c h i n g

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

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

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

W T P  c a l c u l a t i o n s . I n  a n y  c a s e , t h e  t w o  s e t s  o f  r e v i s e d  C V M  e s t i m a t e s

p r e s e n t e d  h e r e  t o g e t h e r  w i t h  t h e  A B M  e s t i m a t e s  i n d i c a t e  t h a t  a v e r a g e s  o f

r a w  o r  o r i g i n a l  C V M  b i d s  a r e  l i k e l y  t o  i n f l a t e  e s t i m a t e s  o f  W T P  t o  a v o i d

o z o n e  r e l a t e d  s y m p t o m s  f o r  o n e  d a y . Moreover , r e v i s i n g  b i d s  b y  c o n f r o n t i n g

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

a v o i d a n c e , r e c o n c i l e s  m u c h  o f  t h e  a b s o l u t e  d i s c r e p a n c y  b e t w e e n  C V M  a n d  A B M

WTP es t imates .
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A further perspective on the revised bids can be obtained by examining

t h e i r  r e l a t i o n s h i p s  t o  o t h e r  v a r i a b l e s . Three approaches are used. F i r s t ,

rev ised  b ids  are  cross  tabulated  by  whether  avert ing  act ion  was  taken and

by symptom severity. Second, mean bids for each symptom were calculated

according  to  whether  the  respondent  had  impaired  resp iratory  funct ion .

Third ,  regress ions  were  run to  determine  whether  var iat ion  in  rev ised  b ids

for particular symptoms can be explained by variables such as health status

(normal  or  respiratory  impaired) ,  income,  avert ing  act ions ,  and symptom

s e v e r i t y . Both  o f  these  approaches  revea l  pat terns  in  the  rev ised  b ids

that  are  cons is tent  with  the  theory  e laborated  in  Dickie  e t  a l .

Table 16 shows cross tabulations of  whether a respondent took averting

act ion  to  reduce  sever i ty  or  durat ion  o f  a  symptom by  the  amount  o f  the

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

proport ion  o f  respondents  who  reported  taking  an  avert ing  act ion  and  the

f igures  in  parentheses  show the  number  o f  observat ions  in  a  ce l l . For

example, of  the 20 individuals whose revised bids to avoid one day of  cough

was $0-2, 15  percent  took  avert ing  act ion  such  as  us ing  cough drops  or

cough medicine. Proport ions  o f  respondents  taking  avert ing  act ion  tends  to

r ise  with  increases  in  the  amount  b id . There  are  only  two  except ions  to

th is  pattern  and these  occur  in  cases  where  there  are  two  observat ions  or

f e w e r  i n  a  c e l l . Apparently,  i f  a symptom is bothersome enough to warrant

avert ing  act ion , i t  a lso  tends  to  warrant  a  larger  b id .

The  connect ion  between symptom sever i ty  and avert ing  behavior  i s

examined more carefully in Table 17. The  entr ies  in  the  body  o f  th is  tab le

are interpreted in the same way as in Table 16. Thus, o f  the  17  persons

exper ienc ing  s inus  pain ,  82 .4  percent  took  avert ing  act ion  such  as  us ing  a
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TABLE 16. CROSS TABULATION OF MITIGATION BY BID

Bid

Symptom $ 0 - 2 $ 2 - 1 0 $ 1 0 - 2 5 O v e r a l l

S i n u s  P a i n . 6 6 7 ( 3 6 ) . 8 7 5 ( 8 ) ---a

Cough . 1 5 0 ( 2 0 ) . 7 5 0 ( 8 ) ---a

T h r o a t  I r r i t a t i o n . 4 7 6 ( 2 1 ) 1 . 0 0 ( 4 ) 1 . 0 0  ( 1 )

C h e s t  T i g h t . 5 7 9 ( 1 9 ) 1 . 0 0 ( 3 ) 1 . 0 0  ( 2 )

C o u l d  N o t  B r e a t h e  D e e p . 5 3 6 ( 2 8 ) . 5 0 0 ( 2 ) 1 . 0 0  ( 2 )

P a i n  o n  D e e p  B r e a t h . 4 1 7 ( 1 2 ) 1 . 0 0 ( 2 ) 1 . 0 0  ( 2 )

O u t  o f  B r e a t h  E a s i l y . 5 3 3  ( 1 5 ) 1 . 0 0 (1) ---a

W h e e z i n g / W h i s t l i n g  B r e a t h . 5 0 0  ( 8 ) . 0 0 0 ( 1 ) 1 . 0 0  ( 1 )

Headache . 8 8 2 ( 5 1 ) 1 . 0 0 ( 8 ) 1 . 0 0  ( 2 )

. 7 0 5 ( 4 4 )

. 3 4 4 ( 2 8 )

. 5 7 7 ( 2 6 )

. 6 6 7 ( 2 4 )

. 5 6 3 ( 3 2 )

. 5 6 2 ( 1 6 )

. 5 6 2 ( 1 6 )

. 5 0 0 ( 1 0 )

. 9 0 1 ( 6 1 )

aDenotes  n o  b i d s  i n  t h i s  c a t e g o r y .
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TABLE 17. CROSS TABULATION OF MITIGATION BY SYMPTOM SEVERITY

Sever i ty Rank

Symptom 1 2 3 4 5 Ove ra l l

S inus Pain  .000 (2)  .444 (9)  .824 (17) .786 (14) 1 .000 (3)  .711 (45)

Cough .200 (5)  .222 (9)  .462 (13)  .000 (1)  1 .000 (1)  .344 (29)

T h r o a t  I r r i t a t i o n  .333 (3)  .500 (8)  .333 (6)  .875 (8)  1 .000 (1)  .577 (26)

Chest  T ight  1 .000 (1)  .571 (7)  .500 (4)  .727 (11) 1 .000 (1)  .667 (24)

Could Not Breathe Deep - - - a .500 (6)  .385 (13)  .727 (11) 1 .000 (2)  .563 (32)

Pain on Deep Breath - - -  a .667 (3)  .400 (5)  .700 (10) - - - a .500 (18)

O u t  o f  B r e a t h  E a s i l y a- - -  .000 (1)  .454 (11)  .800 (5)  - - - a .529 (17)

Wheez ing/Whis t l ing  Breath  .400 (5)  .000 (2)  1.000 (1)  1.000 (2)  1 .000 (1)  .545 (11)

Headache .750 (4)  .818 (11) .895 (19) .957 (23)  1 .000 (5)  .903 (62)

aDenotes no bids in this category.
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n a s a l  d e c o n g e s t a n t  o r  p a i n  r e l i e v e r s  i n c l u d i n g  a s p i r i n  o r  a c e t a m i n o p h e n .

A g a i n  a n  e x p e c t e d  p a t t e r n  e m e r g e s : a v e r t i n g  a c t i o n  i s  l i k e l y  i f  s y m p t o m s

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

s i t u a t i o n s  w h e r e  s e v e r i t y  r a n k  e q u a l s  t h r e e . N e v e r t h e l e s s , w h e n  s e v e r i t y

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

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

T a b l e  1 8  s e p a r a t e l y  c a l c u l a t e s  m e a n  r e v i s e d  b i d s  f o r  n o r m a l  a n d

r e s p i r a t o r y  i m p a i r e d  r e s p o n d e n t s . A s  d i s c u s s e d  i n  D i c k i e  e t  a l .  ( 1 9 8 6 ) ,

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

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

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

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

a l l  s y m p t o m s  e x c e p t  w h e e z i n g / w h i s t l i n g  b r e a t h  a n d  c h e s t  t i g h t . T h i s  s a m e

r e l a t i o n s h i p  b e t w e e n  W T P  f o r  s y m p t o m  a v o i d a n c e  w a s  o b s e r v e d  u s i n g  t h e  A B M

( c o m p a r e  T a b l e s  1  a n d  2 )  a n d  w a s  e x p l a i n e d  b a s e d  o n  d i f f e r e n c e s  i n  t h e

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

C h a p t e r  1 ,  p p .  1 0 - 1 4 ) .  B r i e f l y , e v e n  t h o u g h  t h e  m a r g i n a l  c o s t  s c h e d u l e  f o r

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

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

e x p e r i e n c e  s y m p t o m s  m o r e  f r e q u e n t l y .

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

b i d s  f o r  e a c h  o f  t h e  n i n e  o z o n e  r e l a t e d  s y m p t o m s  a r e  p r e s e n t e d  i n  T a b l e  1 9 .

E x p l a n a t o r y  v a r i a b l e s  u s e d  a r e  d e f i n e d  b e l o w :

RANK= S e v e r i t y  o f  l a s t  o c c u r r e n c e  o f  s y m p t o m  o n  a  1 - 5  s c a l e ;  1
d e n o t e s  l e a s t  s e v e r i t y ,  5  d e n o t e s  g r e a t e s t  s e v e r i t y .
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TABLE 18. MEANS OF CONTINGENT VALUATION METHOD BIDS TO AVOID SYMPTOMS
FOR NORMAL AND RESPIRATORY IMPAIRED RESPONDENTS

Symptom
Normal Budget Impa i red  Budget

C o n s t r a i n t  B i d C o n s t r a i n t  B i d

S i n u s  P a i n

Cough

T h r o a t  I r r i t a t i o n

C h e s t  T i g h t

C o u l d  N o t  B r e a t h e  D e e p

P a i n  o n  D e e p  B r e a t h

O u t  o f  B r e a t h  E a s i l y

W h e e z i n g / W h i s t l i n g  B r e a t h

Headache

$ 1 . 1 1 $ . 5 9

1 . 7 0 . 3 1

2 . 2 2 . 7 3

1 . 3 0 3 . 6 1

1 . 8 3 1 . 4 3

3 . 1 1 . 0 0

. 0 0 . 0 0

. 4 3 2 . 9 7

1 . 2 6 . 6 0
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TABLE 19. REGRESSION RESULTS: REVISED CONTINGENT VALUATION BIDS USED
AS DEPENDENT VARIABLES

( t - s t a t i s t i c s  i n  p a r e n t h e s e s )

Symptom RANK ACT EFFECT FREQ IMPAIR INCFAM
Number of

Constant R* Observat ions

Sinus Pain

Cough

T h r o a t  I r r i t a t i o n

Chest  T ight

Could Not Breathe Deep

Pain on Deep Breath

O u t  o f  B r e a t h  E a s i l y

Wheez ing/Whis t l ing  Breath

Headache

- . 2 1 2 .528 .774 - .00817 - . 6 2 2 -.00211 2.45
( - . 6 5 9 ) ( .639) ( .800) ( - . 2 4 1 ) ( - . 9 3 7 ) ( - . 1 3 5 ) (1 .77)

.239 2.83 - 2 . 7 6 - .00142 - . 9 6 5 - .00304 1.93
( .445) (2 .67) ( - 1 . 8 6 ) ( - . 3 4 3 ) ( - . 9 6 4 ) ( - 1 . 2 6 ) (1 .02)

1.501 4.185 -2.11 - .0396 - 1 . 5 6 .00299 - 4 . 1 2
(1 .29) (1 .33) ( - . 5 1 3 ) ( - . 8 3 7 ) ( - . 6 8 3 ) ( .507) ( - . 8 7 7 )

- . 5 9 2 8.42 - 6 . 9 8 - .00828 2.47 -.000174 .930
( - . 6 2 1 ) (2 .88) ( - 1 . 9 3 ) ( - . 6 2 5 ) (1 .05) ( - . 0 3 2 ) ( .157)

-1 .03 7.24 - 6 . 6 0 -.00201 -2.15 - .00370 5 . 8 9
( - . 7 0 0 ) (1 .97) ( - 1 . 5 3 ) ( - . 1 6 0 ) ( - . 8 7 8 ) ( - . 7 8 8 ) (1 .09)

2.033 1.71 1.06 .0751 - 2 . 0 7 - . 0 2 6 8.15
( .677) ( .215) ( .108) ( .964) ( - . 3 9 7 ) ( -2 .204) ( .652)

.832 - . 6 0 8 - 2 . 5 7 - .00159 - - - * - .00312
(1.14) ( - . 5 5 1 ) ( - 2 . 3 5 ) ( - . 4 8 2 ) ( - . 9 6 5 ) ( .094)

1.42 12.10 -8.101 - . 0 4 5 7
( .653) ( .543) ( - . 4 5 8 ) ( - . 7 4 9 )

.767 .782
(1.53) .327

-2.71
( - . 1 3 8 )

-.00252
(- .2951

- - - *

- . 5 9 4 .000837
( - . 5 9 6 ) ( .221)

- . 0 0 3 6 1.31
( - . 2 4 6 ) ( .112)

.263 .69

- 1 . 9 7
( - . 7 0 5 )

.14 40

.45 26

.51 24

.49 22

.24 28

.54

.54

.08

15

10

10

55

*Va r i ab le  cou ld  no t  be  en te red  i n  equa t i on  because  o f  co r re l a t i on  p rob lems .



ACT = 1  i f  r e s p o n d e n t  t o o k  a v e r t i n g  a c t i o n  t o  r e l i e v e  s y m p t o m ,  0
o t h e r w i s e .

E F F E C T  =  D i f f e r e n c e  b e t w e e n  i n i t i a l  s e v e r i t y  r a n k  a n d  s e v e r i t y  r a n k
a f t e r  a v e r t i n g  a c t i o n  w a s  t a k e n  d i v i d e d  b y  i n i t i a l  s e v e r i t y
rank . W a s  s e t  e q u a l  t o  z e r o  i f  n o  a v e r t i n g  a c t i o n  w a s  t a k e n .

FREQ =  Annua l  f r equency  o f  symptom oc currence .

I M P A I R  =  1  i f  r e s p o n d e n t  i s  i n  i m p a i r e d  s u b s a m p l e ,  0  o t h e r w i s e .

INCFAM = Family income of  respondent.

C o e f f i c i e n t s  o f  R A N K ,  A C T , a n d  I N C F A M  a r e  e x p e c t e d  t o  b e  p o s i t i v e .

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

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

have  g rea ter  WTP to  avo id  symptoms . C o e f f i c i e n t s  o f  E F F E C T  a n d  F R E Q  o n  t h e

o t h e r  a n d  a r e  e x p e c t e d  t o  b e  n e g a t i v e . G r e a t e r  r e d u c t i o n s  i n  s e v e r i t y ;

t h a t  i s , l a r g e r  v a l u e s  o f  E F F E C T , d u e  t o  a v e r t i n g  a c t i o n s  a r e  l i k e l y  t o

l e a d  t o  l o w e r  W T P . T h i s  r e l a t i o n s h i p  c a n  b e  e s t a b l i s h e d  b y  r e f e r r i n g  t o

t h e  m o d e l  u n d e r l y i n g  t h e  A B M ,  w h i c h  i n d i c a t e s  t h a t  W T P  e q u a l s  m a r g i n a l  c o s t

o f  symptom avo idance . M a r g i n a l  c o s t ,  i n  t u r n , e q u a l s  t h e  u n i t  c o s t  o f  a n

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

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

s u c h  a c t i o n s  a r e  n o t  w o r t h  u n d e r t a k i n g ) , W T P  w o u l d  b e  c o m p a r a t i v e l y  l a r g e .

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

m a r g i n a l  p r o d u c t i v i t y  i n  r e d u c i n g  s y m p t o m s , WTP should decrease with FREQ.

A f t e r  a d j u s t i n g  f o r  s y m p t o m  f r e q u e n c y , t h e  s i g n  o f  t h e  c o e f f i c i e n t  o f

I M P A I R  s h o u l d  b e  p o s i t i v e . I n  o t h e r  w o r d s , g i v e n  t h e  s a m e  f r e q u e n c y  o f

symptom occurrence , r e s p i r a t o r y  i m p a i r e d  i n d i v i d u a l s  h a v e  h i g h e r  m a r g i n a l

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

T h e  p r e l i m i n a r y  r e g r e s s i o n  r e s u l t s  i n  T a b l e  1 9  i n d i c a t e  t h a t ,  o v e r a l l ,

p e r f o r m a n c e  o f  t h e  n i n e  e q u a t i o n s  i s  n o t  p a r t i c u l a r l y  s t r o n g . T w o  o f  t h e
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e q u a t i o n s  h a v e  l o w  R 2  v a l u e s  ( s i n u s  p a i n ,  R 2  =  . 1 4  a n d  h e a d a c h e ,  R 2  =  . 0 8 )

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

v a r i a b l e  a n d  a l l  e x p l a n a t o r y  v a r i a b l e s  c a n n o t  b e  r e j e c t e d  a t  t h e  5  p e r c e n t

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

b r e a t h  e a s i l y , a n d  w h e e z i n g / w h i s t l i n g  b r e a t h  a r e  b a s e d  o n  1 5  o r  f e w e r

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

c o e f f i c i e n t  o f  E F F E C T  i s  n e g a t i v e  a n d  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 . E x p l a n a t o r y  v a r i a b l e s  p e r f o r m  s o m e w h a t  b e t t e r  i n  t h e

r e m a i n i n g  f o u r  e q u a t i o n s . T h e  c o e f f i c i e n t  o f  R A N K  h a s  t h e  e x p e c t e d  s i g n

( p o s i t i v e )  a n d  i s  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 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  t h r o a t  i r r i t a t i o n  e q u a t i o n . T h e  c o e f f i c i e n t s

o f  A C T  a r e  p o s i t i v e  a n d  s i g n i f i c a n t  a t  t h e  1 0  p e r c e n t  l e v e l  o r  l o w e r  u s i n g

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

c a n n o t  b r e a t h e  d e e p . C o e f f i c i e n t s  o f  E F F E C T  a r e  n e g a t i v e  a n d  s i g n i f i c a n t

a t  1 0  p e r c e n t  u s i n g  a  o n e - t a i l  t e s t  i n  e q u a t i o n s  f o r  c o u g h ,  c h e s t  t i g h t  a n d

c a n n o t  b r e a t h e  d e e p . C o e f f i c i e n t s  o f  F R E Q , IMPAIR,  and INCFAM never

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

F u r t h e r  e m p i r i c a l  w o r k  t o r e f i n e  t h e s e  r e g r e s s i o n  e s t i m a t e s  i s

c o n t i n u i n g . A s  a  c o n s e q u e n c e , t h e  r e s u l t s  p r e s e n t e d  i n  T a b l e  1 9  a r e

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

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

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

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

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

sample s e l e c t i o n  b i a s  p r o b l e m  d i s c u s s e d  e a r l i e r . T h i r d , e s t i m a t i o n

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

n u m b e r s  o f  o b s e r v a t i o n s  i n  e a c h  e q u a t i o n . I n  a n y  c a s e , m o r e  r e f i n e d

r e g r e s s i o n  e s t i m a t e s  c a n  b e  m a d e  a v a i l a b l e  t o  U S E P A  l a t e r  i n  s p r i n g ,  1 9 8 7 .

5 . SUMMARY AND CONCLUSIONS

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

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  ( C V M )  a n d  a v e r t i n g  b e h a v i o r  m e t h o d  ( A B M )

e s t i m a t e s  o f  w i l l i n g n e s s  t o  p a y  ( W T P )  t o  a v o i d  h e a l t h  s y m p t o m s  o f  o z o n e

e x p o s u r e  i n c l u d i n g  c h e s t  t i g h t n e s s ,  t h r o a t  i r r i t a t i o n ,  h e a d a c h e ,  a n d  p a i n

o n  d e e p  b r e a t h . A v e r a g e  C V M  b i d s  t o  a v o i d  o n e  d a y  o f  t h e s e  s y m p t o m s

f r e q u e n t l y  e x c e e d  t h e i r  A B M  c o u n t e r p a r t s  b y  f a c t o r s  b e t w e e n  f i v e  a n d  t e n .

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

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

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

framework. A f t e r  o b t a i n i n g  W T P  t o  a v o i d  o n e  d a y ' s  e x p e r i e n c e  w i t h  u p  t o

three  bo thersome  symptoms , i n t e r v i e w e r s  c a l c u l a t e  i m p l i c a t i o n s  o f  t h e s e

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

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

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

F o r  e x a m p l e ,  o r i g i n a l  b i d s  t o  a v o i d  o n e  d a y  o f  h e a d a c h e  a v e r a g e d  $ 1 7 8 . 3 9 ,

w h e r e a s  r e v i s e d  b i d s  a v e r a g e d  $ 1 . 1 9 ; o r i g i n a l  b i d s  t o  a v o i d  o n e  d a y  o f

c o u g h  a v e r a g e d  $ 3 5 5 . 1 0  w h e r e a s  r e v i s e d  b i d s  a v e r a g e d  $ 1 . 1 9 . T h e s e  r e s u l t s

s u g g e s t  t h a t  i n  C V M  s t u d i e s  o f  f r e q u e n t l y  o c c u r r i n g  e v e n t s  s u c h  a s  h e a l t h

symptoms, c a r e  s h o u l d  b e  t a k e n  t o  e n s u r e  t h a t  r e s p o n d e n t s  a r e  a w a r e  o f

t o t a l  e x p e n d i t u r e  i m p l i c a t i o n s  o f  t h e i r  b i d s . Moreover , r e v i s e d  b i d s  t o

e l i m i n a t e  a l l  n i n e  o z o n e  s y m p t o m s  c o n s i d e r e d  a r e  l o w e r  t h a n  A B M  e s t i m a t e s

r e p o r t e d  i n  D i c k i e  e t  a l .  ( 1 9 8 6 ) . T h i s  r e l a t i o n s h i p  i s  e x p e c t e d  b e c a u s e
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ABM o v e r e s t i m a t e s WTP; i n  a d d i t i o n  t o  r e d u c i n g  s y m p t o m s ,  a v e r t i n g  g o o d s

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

Thus, t o  a v o i d  o n e  d a y  o f  f r e q u e n t l y  o c c u r r i n g  o z o n e - r e l a t e d  h e a l t h

s y m p t o m s ,  W T P  i s  e f f e c t i v e l y  b o u n d e d .
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APPENDIX A

REVISED FOLLOW-UP QUESTIONNAIRE

UCLA/WYOMING OZONE STUDY

R e v i s e d  F o l l o w - U p  Q u e s t i o n n a i r e

R . I . D . #
1 - 7

Respondents Name Form type 21
8 9

R e c o r d  # 01
1 0 - 1 1

I n t e r v i e w e r  I . D .

Date

T i m e  b e g i n n i n g

L e n g t h  o f  I n t e r v i e w

1 2

1 3 - 1 6

1 - 7

2 1 - 2 2

INTERVIEWER: PLEASE ASK THE RESPONDENT IF THEY HAVE
THEIR COPY OF THE PURPLE SYMPTOM SEVERITY
SCALE THAT WAS SENT TO THEM WITH THEIR
LETTER. Y e s No

IF THEY DO NOT HAVE THE SCALE INSTRUCT THEM
TO GET A PIECE OF PAPER AND PENCIL AND HELP
THEM REPRODUCE THE SCALE TO USE DURING THE
INTERVIEW.

IF THEY HAVE THE SCALE PROCEED WITH THE INTERVIEW.

1 .  H a v e  y o u  m o v e d  s i n c e  w e  t a l k e d  t o  y o u  l a s t ?
yes

n o

2 .  H a v e  y o u  c h a n g e d  j o b s  ? yes

n o

IF "YES" TO EITHER QUESTION-FILL OUT APPENDIX: IF "NO" TO
BOTH QUESTIONS PROCEED WITH THE INTERVIEW.
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FIRST I °D LIKE TO READ YOU A LIST OF SYMPTOMS OTHER PEOPLE SOMETIMES HAVE. AS
I READ EACH ONE, PLEASE TELL ME IF IT HAS BOTHERED YOU ANYTIME IN THE PAST MONTH
(THE MONTH ENDING TODAY).

YES Did you have this: Thinking about the times  NO
you had this symptom in
the past month, did It
bother you:

In the day before a great v e r y
l a s t yesterday yesterday deal moderate m i l d l y

month
y e s n o y e s n o

1

1 . Did your eyes 1 1 2 1 2 3 2
f e e l  i r r i t a t e d ?

2. Did you feel that 1 1 2 1 2 3 2
you could not see
as well as usual?

3 . Were your eyes 1 1  2 1  2 3 2
unusually sen-
s i t i ve  t o  b r i gh t
l ight?

4. Did you have a 1 1 2 1 2
r inging in  your
ears?

5. Did you have pain 1 1 2 1 2
in your ears? 43-47

6. Did you have
sinus pain or

1 1 2 1 2

discomfort?

7. Did you have a 1 1 2 1 2
nosebleed?

8 . Was your nose dry 1 1 2 1 2
and painful?

9. Was your nose 1 1 2 1 2
runny?

3

3

3

3

3

3

2

2

2

2

2

2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

23-27

28-32

33-37

38-42

48-52

53-57

58-62

63-67
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YES Did you have this: Thinking about the times  NO
you had this symptom In
the past month, did It
bother you:

In the day before a great very
l a s t yesterday yesterday deal moderate mi ld ly

month
yes  no  yes

10. Did you have 1 1 2 1 2 3 2 1 2
a cough?

11. Was your throat 1 1 2 1 2 3 2 1 2
i r r i t a t ed? 73-77

1-9
02

10-11

12-16
12. Was your voice 1 1 2 1 2 3 2 1 2

husky or did you
lose your voice?

13. Did you bring up 1 1 2 1 2 3 2 1 2
phlegm, sputum or
mucous from your
chest?

14.  Did your chest 1 1 2 1 2 3 2 1 2
f e e l  t i g h t ?

15. Did you feel that  1 1 2 1 2 3 2 1 2
you could not take
a deep breath?

16. Did you have pain  1  1  2 1 2 2 2 1 2
when you took a
deep breath?

17. Did you get out  1 1 2 1 2 3 2 1 2
of breath easily?

no

68-72

17-21

22-26

27-31

32-36

37-41

18. Did your breath- 1 1 2 1 2 3 2 1 2
ing sound wheez-
ing or  whis t l ing

42-46

2
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YES Did you have this: Thinking about the times  NO
you had this symptom in
the past month, did it
bother you:

in the day before a great very
l a s t yesterday yesterday deal moderate mi ld ly

month
yes no y e s  n o

19. Did you feel
that  your heart
was beating very
fast  a t  t imes
when you were
resting?

20. Did you get tired
easi ly?

21. Did you feel
fa int  or  d izzy?

22. Did you feel
spaced out or
disoriented?

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

23. Did you have a
headache?

24. Did you have
chills or fever?
(which?)

- - - - - - - - 1 - 9
03

10-11
25. Did you feel

nauseated (sick
to your stomach)?

26. Did you have
swollen glands?

2  1  2 3

2  1  2 3

2  1  2 3

2 1  2 3

2 1  2 3

2  1  2 3

2  1  2 3

2 1  2 3

2 1

2 1

2 1

2 1

2 1

2 1

2 1

2 1

2

2

2

2

2

2

2

2

47-51

52-56

57-61

62-66

67-71

72-76

12-16

17-21

3
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IF THERE ARE NO SYMPTOMS:
GO TO THE END OF THE QUESTIONNAIRE - AND OBTAIN SOCIAL SECURITY NUMBER

AFTER THE LIST IS COMPLETE, CHECK FOR THE HIGHEST LEVELS OF RESPONSE FOR
SYMPTOMS MARKED WITH AN ASTERISK LOCK AT THE PERCIEVED SEVERITY SCALE RESPONSES
AND CHOOSE THOSE THREE WHICH HAVE THE HIGHEST VALUES. IF THERE ARE MORE THAN
THREE SYMPTOMS WITH EQUALLY HIGH VALUES, ASK QUESTION 2 BELOW.

IF THERE IS AT LEAST ONE SYMPTOM BUT LESS THAN THREE SYMPTOMS:
GO TO Q3.

Q2 .  We  wan t  t o  concen t ra te  on l y  on  t hose  symp toms  t ha t  have  bo the red  you  t he
m o s t  d u r i n g  t h e  p a s t  m o n t h . Of the following symptoms (READ LIST OF
CONTENDERS) which three were the most  bothersome for  you in the past  month?

1 .

2 .

3 .

Q3 .  Now ,  I  wou ld  l i ke  t o  ask  you  some  ques t i ons  abou t  t hese  symp toms . W e
a r e  i n t e r e s t e d  i n :

1 .  how o f ten  they  happen

2 .  how  much  d i scomfo r t  o r  bo the r  t hey  cause  you  and

3 .  wha t  you  do  to  make  you rse l f  f ee l  be t t e r  when  you  have  these
symptoms.

W e ’ l l  s t a r t  w i t h  t h e  f i r s t  s y m p t o m  o n  t h e  l i s t  w h i c h  i s  [ S Y M P T O M  1 ] .

THE SET OF QUESTIONS WHICH FOLLOW ARE TO BE ASKED FOR EACH OF THE THREE
SYMPTOMS LISTED ABOVE IN QUESTION 2. ASK THE ENTIRE SET: OF QUESTIONS FOR
SYMPTOM 1, THEN REPEAT THIS PROCEDURE FOR SYMPTOM 2, THEN SYMPTOM 3.

SYMPTOM 1

Q3a. How many days in the past month did you have --  SYMPTOM

DAYS

22-23

24-25

4

45



Q3b .  Abou t  how  many  days  du r i ng  t he  pas t  yea r  d i d  you  expe r i ence  t h i s
symptom?

DAYS

Q3c.  Somet imes people exper ience symptoms more or  less of ten dur ing
d i f f e r e n t  s e a s o n s  o f  t h e  y e a r . P lease  t he  i nk  abou t  t he  pas t  yea r ,  f r om
Ju l y  1985  t o  t he  p resen t . Du r i ng  t he  pas t  mon th ,  d i d  you  expe r i ence
[SYMPTOM] more of ten,  about  the same number of  t imes or  less of ten than
i n  t h e  m o n t h s  o f :

Q3c .1  Du r i ng  June ,  Ju l y  and  Augus t  o f  1985?
(summer)

(1) MORE OFTEN
(2 )  SAME
(3) LESS OFTEN

Q3c.2 Dur ing September,  October and November of  1985?
( f a l l )

(1) MORE OFTEN
(2 )  SAME
(3) LESS OFTEN

Q3c.3 Dur ing December,  January and February of  1985-1986?
( w i n t e r )

(1) MORE OFTEN
( 2 )  S A M E
(3) LESS OFTEN

Q3c .4  Du r i ng  March ,  Ap r i l  and  May  o f  1986?
( s p r i n g )

(1) MORE OFTEN
(2 )  SAME
(3) LESS OFTEN

31

3 2

3 3

Q 3 d .  N o w ,  l o o k i n g  a t  t h e  s c a l e ,  l a b e l e d  s y m p t o m  s e v e r i t y ,  n o t i c e  t h a t
t h e  v a l u e  1  s t a n d s  f o r  v e r y  l i t t l e  d i s c o m f o r t  o r  b o t h e r  -  w h e r e  y o u
j u s t  b a r e l y  k n o w  t h e  s y m p t o m  i s  t h e r e  a n d ,  a t  t h e  o t h e r  e n d ,  t h e
n u m b e r  5  s t a n d s  f o r  m a x i m u m  d i s c o m f o r t  o r  b o t h e r .

Q 3 d . 1  U s i n g  t h i s  s c a l e ,  h o w  w o u l d  y o u  r a n k  t h e  a m o u n t  o f  d i s c o m f o r t  o r
bo the r  you  had  the  l as t  t ime  you  expe r i enced  [SYMPTOM]  ?

26-28

2 9

3 0

RANK - - - - - - - - - - - - - - - - - - - - - -

5
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Q 3 d . 2  U s i n g  t h i s  s c a l e ,  h o w  w o u l d  y o u  r a n k  t h e  a m o u n t  o f  d i s c o m f o r t  o r
bo the r  you  had  when  i t  was  t he  wo rs t  ep i sode  o f  [SYMPTOM]  i n  t he  l as t
m o n t h ?

RANK -----------------------------------

Q3d .3  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
w a s  t h i s  s y m p t o m  l a s t  s u m m e r :  t h e  m o n t h s  o f  J u n e ,  J u l y  a n d  A u g u s t  o f
1 9 8 5 ?

RANK --------------------------------

Q3d .4  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
w a s  t h i s  s y m p t o m  l a s t  f a l l ;  t h e  m o n t h s  o f  S e p t e m b e r ,  O c t o b e r  a n d
November of 1985?

RANK ---------------------------------------

Q3d .5  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
w a s  t h i s  s y m p t o m  l a s t  w i n t e r :  t h e  m o n t h s  o f  D e c e m b e r ,  J a n u a r y  a n d
February of  1985-1096?

RANK ---------------------------------------

34

35

3 6

3 7

3 8

3 9

Q3d .6  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
was  t h i s  s ymp tom l as t  sp r i ng ;  t he  mon ths  o f  Ma rch ,  Ap r i l  and  May?

RANK -----------------------------------------

Peop le  who  a re  bo the red  by  symp toms  some t imes  t ake  ac t i ons  t o  r e l i e ve  t hem.
For example:

-  someone may see a doctor  or
-  t a k e  m e d i c a t i o n  p r e s c r i b e d  b y  a  d o c t o r  o r
-  t a k e  a  n o n p r e s c r i p t i o n  m e d i c a t i o n  o r
-  s t a y  h o m e  f r o m  w o r k  o r
-  l i m i t  t h e i r  a c t i v i t i e s  t o  o n l y  t h o s e  t h a t  a r e  t h e  m o s t  i m p o r t a n t  -  o r  d o

something else
when they are bothered by a symptom.

Q3e .1 .  The  l as t  t ime  you  expe r i enced  [SYMPTOM]  d id  you  do  any th ing  o r
t a k e  a n y  a c t i o n  a t  a l l  t o  r e l i e v e  y o u  d i s c o m f o r t  o r  b o t h e r  f r o m  i t ?

( 1 ) YES

( 2 ) N o

6
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Q3e.2. please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE.

[INTERVIEWER, THE NEXT QUESTION REFERS TO SPECIFIC PROBES ON PAGE
8 OF THIS QUESTIONNAIRE. DIFFERENT SYMPTOMS HAVE DIFFERENT PROBES.
LOCK UP SYMPTOM ONE ON THE PROBE SHEET AND ASK THE ENTIRE QUESTION
ACCORDING TO IT°S CONTENT.]

Q3e.3. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] this past
month?

Q3e.4. When [SYMPTOM] was the worst it was during this past month, did
you take any action to relieve your discomfort or bother?

(1)  YES

(2) NO

Q3e.5. Please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE. FOLLOW THE ENTRY WITH A (W).

[INTERVIEWER, THE NEXT QUESTION ALSO REFERS TO SPECIFIC PROBES ON PAGE
8 OF THIS QUESTIONNAIRE SO USE THE PROBE SHEET FOR THIS TOO.]

Q3e.6. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] when it was the
worst that it was during the past month?

7
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SYMPTOM 1 

POSSIBLE ACTIONS TO RELIEVE SYMPTOMS 

SYMPTOMS & 
POSSIBLE 
ACTIONS 

LAST WORST 
YES NO YES NO RESPONDENT°S WORDS FOR ACTION 

41-44 

45-46 

47-54 

EYES 
eye drops 
sunglasses 

EAR 
ear drops 

NOSE AND SINUS 
inhalent 
ice packs 
humidifier 
dehumidifier 

THROAT 
cough medicine 
drink hot liquids 
throat lozenges 
decongestants 

BREATHING 
broncho dialator 
respirator 
air purifier/ 

conditioner 

HEART 
rest 
limit activates 

OTHER 
over-the-counter medicine 

such aspirin 
consult physician 
use prescription 

or non-prescription medicine 
rest 
stay indoors 
heat pads 
cold compresses 

55-62 

63-68 

69-72 

1-9 
04 

10-11 

12-25 

26-35 

36-45 

8 
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Q3f. Think about the last time you did [ACTION] to relieve
[SYMPTOM]. After you did this, how would you rank the amount of discomfort
or bother you experienced from [SYMPTOM] on the 1 - 5 severity scale?

RANK 46

ONLY ASK Q3g IF RESPONDENT SAID HE/SHE TOOK [ACTION] WHEN [SYMPTOM] WAS
THE WORST. THIS MAY BE THE SAME TIME REFERRED TO IN Q3f ABOVE.

Q3g. Think about when [SYMPTOM] was the worst that it was last month.
After you did [ACTION] how would you rank the amount of discomfort or
bother you experienced from [SYMPTOM] on the 1 - 5 severity scale?

RANK 47

Think about the last time in the past month when you had
[SYMPTOM]. Suppose it had been possible to pay a sum of money to
have eliminated [SYMPTOM] immediately that one time. What sum of
money would you have been willing to pay?

W e are not talking about getting rid of [SYMPTOM] forever; we are
talking about the amount of money you would have been willing to
pay to have eliminated the symptom that one time.

FURTHER EXPLANATION:

Think of this as the price of a special treatment that would
prevent the symptom one time. How high a price would you have
been willing to pay to eliminate the symptom this one time?

Q3h. What sum of money would you have been willing to pay?

AMOUNT
48-51

9
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SYMPTOM 2

Q3a. How many days in the past month did you have -- SYMPTOM

DAYS

52-53

54-55

Q3b. About how many days during the past year did you experience this
symptom?

DAYS 56-58

Q3c. Sometimes people experience symptoms more or less often during
different seasons of the year. Please think about the past year, from
July 1985 to the present. During the past month, did you experience
[SYMPTOM] more often, about the same number of times or less often than
in the months of:

Q3c.1 During June, July and August of 1985?
(summer)

(1) MORE OFTEN
(2) SAME
(3) LESS OFTEN

59

Q3c.2 During September, October and November of 1985?
( f a l l )

(1) MORE OFTEN
(2) SAME
(3) LESS OFTEN

60

Q3c.3 During December, January and February of 1985-1986?
(winter)

(1) MORE OFTEN
(2) SAME
(3) LESS OFTEN

61

Q3c.4 During March, April and May of 1986?
(spring)

(1) MORE OFTEN
(2) SAME
(3) LESS OFTEN 62

10
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Q3d. Now, looking at the scale, labeled symptom severity, not ice that
the value 1 stands for  very l i t t le  d iscomfort  or  bother -  where you
just  barely know the symptom is there and,  at  the other end,  the
number 5 stands for maximum discomfort or bother.

Q3d.1 Using this scale, how would you rank the amount of discomfort or
bother you had the last time you experienced [SYMPTOM] ?

RANK

Q3d.2 Using this scale, how would you rank the amount of discomfort or
bother you had when it was the worst episode of [SYMPTOM] in the last
month?

RANK

Q3d.3 Using the symptom severity scale that we used before, how severe
was this symptom last summer: the months of June, July and August of
1985?

RANK

Q3d.4 Using the symptom severity scale that we used before, how severe
was this symptom last fall; the months of September, October and
November of 1985?

6 3

6 4

6 5

6 6

6 7

6 8

RANK

Q3d.5 Using the symptom severity scale that we used before, how severe
was this symptom last winter; the months of December, January and
February of 1985-1096?

RANK

Q3d.6 Using the symptom severity scale that we used before, how severe
was this symptom last spring; the months of March, April and May?

RANK

Q3.e People who are bothered by symptoms sometimes take actions to relieve them.

For example:
- someone may see a doctor or
- take medication prescribed by a doctor or
- take a nonprescription medication or
-  stay home from work or
-  l imi t  thei r  act iv i t ies to only those that  are the most  important  -  or  do

something else
when they are bothered by a symptom.

11
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Q3e.1. The last time you experienced [SYMPTOM] did you do anything or
take any act ion at  a l l  to re l ieve you discomfort  or  bother f rom i t?

(1) YES

(2)  NO

Q3e.2. please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE.

[INTERVIEWER, THE NEXT QUESTION REFERS TO SPECIFIC PROBES ON PAGE
13 OF THIS QUESTIONNAIRE. DIFFERENT SYMPTOMS HAVE DIFFERENT PROBES.
LOOK UP THIS RESPONDENT°S SECOND SYMPTOM ON THE PROBE SHEET AND ASK
THE ENTIRE QUESTION ACCORDING TO IT°S CONTENT.]

6 9

7 0

Q3e.3. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] this past
month?

Q3e.4. When [SYMPTOM] was the worst it was during this past month, did
you take any action to relieve your discomfort or bother?

(1)  YES

(2) No

Q3e.5. Please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE. FOLLOW THE ENTRY WITH (W).

[ INTERVIEWER THE NEXT QUESTION ALSO REFERS TO SPECIFIC PROBES ON PAGE
13 OF THIS QUESTIONNAIRE SO USE THE PROBE SHEET FOR THIS TOO.]

Q3e.6. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] when it was the
worst that it was during the past month?

12
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Q3f. Think about the last time you did [ACTION] to relieve
[SYMPTOM]. After you did this, how would you rank the amount of
discomfort or bother you experienced from [SYMPTOM] on the 1 - 5
sever i ty  scale?

RANK

ONLY ASK Q3g IF RESPONDENT SAID HE/SHE TOOK [ACTION] WHEN [SYMPTOM] WAS
THE WORST. THIS MAY BE THE SAME TIME REFERRED TO IN Q3f ABOVE.

Q3g. Think about when [SYMPTOM] was the worst that It was last month.
After you did [ACTION] how would you rank the amount of discomfort or
bother you experienced from [SYMPTOM] on the 1 - 5 severity scale?

RANK

Think about the last time in the past month when you had
[SYMPTOM]. Suppose It had been possible to pay a sum of money to
have eliminated [SYMPTOM] immediately that one time. What sum of
money would you have been willing to pay?

W e are not talking about getting rid of [SYMPTOM] forever: we are
talking about the amount of money you would have been willing to
pay to have eliminated the symptom that one time

FURTHER EXPLANATION:

Think of this as the price of a special treatment that would
prevent the, symptom one time. How high a price would you have
been willing to pay to eliminate the symptom this one time?

Q3h. What sum of money would you have been willing to pay?

14

55



SYMPTOM 3

Q23a. How many days in the past month did you have -- SYMPTOM

DAYS

Q3b .  Abou t  how  many  days  du r i ng  t he  pas t  yea r  d i d  you  expe r i ence  t h i s
symptom?

DAYS

Q3c.  Somet imes people exper ience symptoms more or  less of ten dur ing
d i f f e r e n t  s e a s o n s  o f  t h e  y e a r . P l e a s e  t h i n k  a b o u t  t h e  p a s t  y e a r ,  f r o m
Ju l y  1985  t o  t he  p resen t . Du r i ng  t he  pas t  mon th ,  d i d  you  expe r i ence
[SYMPTOM] more of ten,  about  the same number of  t imes or  less of ten than
i n  t h e  m o n t h s  o f :

Q3c .1  Du r i ng  June ,  Ju l y  and  Augus t  o f  1985?
(summer)

(1) MORE OFTEN
(2 )  SAME
(3) LESS OFTEN

Q3c.2 Dur ing September,  October and November of  1985?
( f a l l )

(1) MORE OFTEN
( 2 )  S A M E
(3) LESS OFTEN

Q3c.3 Dur ing December,  January and February of  1985-1986?
( w i n t e r )

(1) MORE OFTEN
(2 )  SAME
(3) LESS OFTEN

Q3c .4  Du r i ng  March ,  Ap r i l  and  May  o f  1986?
( s p r i n g )

(1) MORE OFTEN
( 2 )  S A M E
(3) LESS OFTEN

1 5
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Q3d .  Now ,  l ook i ng  a t  t he  sca le  l abe led  symp tom seve r i t y  no t i ce  t ha t
t h e  v a l u e  1  s t a n d s  f o r  v e r y  l i t t l e  d i s c o m f o r t  o r  b o t h e r  -  w h e r e  y o u
j u s t  b a r e l y  k n o w  t h e  s y m p t o m  i s  t h e r e  a n d ,  a t  t h e  o t h e r  e n d ,  t h e
n u m b e r  5  s t a n d s  f o r  m a x i m u m  d i s c o m f o r t  o r  b o t h e r .

Q 3 d . 1  U s i n g  t h i s  s c a l e ,  h o w  w o u l d  y o u  r a n k  t h e  a m o u n t  o f  d i s c o m f o r t  o r
bother you had the last  t ime you exper ienced [SYMPTOM] ?

2 3

Q 3 d . 2  U s i n g  t h i s  s c a l e ,  h o w  w o u l d  y o u  r a n k  t h e  a m o u n t  o f  d i s c o m f o r t  o r
bo the r  you  had  when  i t  was  t he  wo rs t  ep i sode  o f  [SYMPTOM]  I n  t he  l as t
month?

2 4

Q3d .3  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
was th is  symptom last  summer: t he  mon ths  o f  June ,  Ju l y  and  Augus t  o f
1985?

Q3d .4  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
w a s  t h i s  s y m p t o m  l a s t  f a l l ;  t h e  m o n t h s  o f  S e p t e m b e r ,  O c t o b e r  a n d
November of 1985?

Q3d .5  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
w a s  t h i s  s y m p t o m  l a s t  w i n t e r ;  t h e  m o n t h s  o f  D e c e m b e r ,  J a n u a r y  a n d
Feb rua ry  o f  1985 -1096?

2 5

2 6

2 7

Q3d .6  Us ing  t he  symp tom seve r i t y  sca le  t ha t  we  used  be fo re ,  how  seve re
was  t h i s  s ymp tom l as t  sp r i ng ;  t he  mon ths  o f  Ma rch ,  Ap r i l  and  May?

2 8

Q3 .e  Peop le  who  a re  bo the red  by  symp toms  some t imes  t ake  ac t i ons  t o  r e l i e ve  t hem.
For example:

-  someone may see a doctor  or
-  t a k e  m e d i c a t i o n  p r e s c r i b e d  b y  a  d o c t o r  o r
-  t a k e  a  n o n p r e s c r i p t i o n  m e d i c a t i o n  o r
-  s t a y  h o m e  f r o m  w o r k  o r
-  l i m i t  t h e i r  a c t i v i t i e s  t o  o n l y  t h o s e  t h a t  a r e  t h e  m o s t  i m p o r t a n t  - o r  d o

something else
when they are bothered by a symptom.
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Q3e.1. The last time you experienced [SYMPTOM] did you do anything or
take any act ion at  a l l  to re l ieve you discomfort  or  bother f rom i t?

(1) YES

(2) NO

[ASK FOR ALL SYMPTOMS REGARDLESS OF THE VALUE ASSIGNED ON THE
SEVERITY SCALE]

Q3e.2. please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE.

[INTERVIEWER, THE NEXT QUESTION REFERS TO SPECIFIC PROBES ON PAGE 18 OF THIS
QUESTIONNAIRE. DIFFERENT SYMPTOMS HAVE DIFFERENT PROBES. LOOK UP THIS
RESPONDENT"S  THIRD SYMPTOM ON THE PROBE SHEET AND ASK THE ENTIRE QUESTION
ACCORDING TO lT"S  CONTENT.]

Q3e.3. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] this past
month?

Q3e.4. When [SYMPTOM] was the worst it was during this past month, did
you take any action to relieve your discomfort or bother?

(1)  YES

(2) No

Q3e.5. Please tell me what you did.

RECORD THE RESPONSE ON THE FOLLOWING PAGE. FOLLOW THE ENTRY WITH (W)>

[INTERVIEWER, THE NEXT QUESTION ALSO REFERS TO SPECIFIC PROBES ON PAGE
18 OF THIS QUESTIONNAIRE SO USE THE PROBE SHEET FOR THIS TOO.]

Q3e.6. For [SYMPTOM], people sometimes take actions such as [LIST FOR
SYMPTOM]. Did you do any of these to relieve [SYMPTOM] when it was the
worst that it was during the past month?

29
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Q3f. Think about the last time you did [ACTION] to relieve
[SYMPTOM]. After you did this, how would you rank the amount of
discomfort or bother you experienced from [SYMPTOM] on the 1 - 5
sever i ty  scale?

RANK

ONLY ASK Q3g IF RESPONDENT SAID HE/SHE TOOK [ACTION] WHEN [SYMPTOM] WAS
THE WORST. THIS MAY BE THE SAME TIME REFERRED TO IN Q3f ABOVE.

Q3g. Think about when [SYMPTOM] was the worst that It was last month.
Af ter  you d id [ACTION] how would you rank the amount  of  d iscomfor t  or
bother you experienced from [SYMPTOM] on the 1 - 5 severity scale?

RANK

Think about the last time in the past month when you had
[SYMPTOM]. Suppose It had been possible to pay a sum of money to
have eliminated [SYMPTOM] immediately that one time. What sum of
money would you have been willing to pay?

W e are not talking about getting rid of [SYMPTOM] forever: we are
talk ing about the amount of money you would have been willing to
pay to have eliminated the symptom that one time.

FURTHER EXPLANATION:

Think of this as the price of a special treatment that would
prevent the symptom one time. How high a price would you have
been willing to pay to eliminate the symptom this one time?

Q3h. What sum of money would you have been willing to pay?

19
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Q4. OVERALL SYMPTOM VALUES

Now that I have a lot of information about the three individual symptoms, I
would like to ask a question that considers all three at once.

Let's add up the separate amounts you would pay to eliminate the severity of
all three Individual symptoms we talked about.

For [SYMPTOM 1] you said you would pay [WTP 1] and you said it happened

[            ] times per month. [WTP 1] x [-- TIMES PER MONTH] = ,

which is the amount you would pay to eliminate [SYMPTOM 1] on a monthly
bas is .

For [SYMPTOM 2] you said you would pay [WTP 2] and you said It happened

[          ] times per month. [WTP 2] x [-- TIMES PER MONTH] =

which Is the amount you would pay to eliminate [SYMPTOM 2] on a monthly
bas is .

For [SYMPTOM 3] you said you would pay [WTP 3] and you said it happened

[          ] times per month. [WTP 3] X [-- TIMES PER MONTH] =

which is the amount you would pay to eliminate [SYMPTOM 3] on a monthly
bas is .

This gives a grand total of [AMOUNT 1] + [AMOUNT 2] + [AMOUNT 3] =

[SUM]

which is what you would be willing to pay to eliminate these three
symptoms. On a monthly basis Is [SUM] what you would be willing to pay to
eliminate these three symptoms?

(1) YES

(2) NO
38
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IF NO:
Q4a. Would you be willing to pay more or less than [SUM].

(1) MORE

(2) LESS

Q4b. What dollar amount would you be willing to pay?

That is the last question.

As we said in the letter, we will be sending you a check for your help with our
study. Your check will be sent in the mail and will take about 4 - 5 weeks to
arrive. In order to print a check however, the University requires us to submit
your Social Security number along with your name and address. What Is your
Social Security number?

Social Security number

THANK YOU AGAIN FOR YOUR HELP.
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