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CHAPTER 1

EXECUTI VE SUMVARY

The contingent valuation method (CVM has been used with increasing
frequency to value a variety of public goods including, for exanple,
at nospheric visibility, land-formalteration due to strip mning, air
pol lution induced health effects, wildlife, water pollution, preservation
of river headwaters, wurban infrastructure allocations, airline safety,
visual effects of power plant cooling towers, boontown infrastructure,
public parks, odors, geothernal steam devel opment and nosquito abatenent.
Needl ess to say, there has been an explosion in use of hypothetical survey
val ues obtained through use of the CYM  The reasons for this explosion, in
our view, are that the technique generates its own data, does not depend
upon pre-existing market data and therefore can be utilized to value any
public good within a benefit-cost or optiml |evel of provision analysis.
Additional ly, narket data is often unavailable to allow use of conpeting
t echni ques such as the hedonic wage or property val ue nmethods or the travel
cost net hod.

Contingent valuation studies may be distinguished fromother forns of
public good eval uati on nethods by their use of hypothetical questions in a
survey format to acquire information on val ues. However, little is
under st ood about the conditions under which the technique provides accurate
values. Criticisnms both of a direct or inplicit nature have been raised by
a variety of groups including psychologists, sociologists, decision
theorists, public choice theorists, and environnental and experinental
econom sts.  These criticisns and concerns have been summarized in Vol une |
of this report and | ed the authors of that volunme to develop a |ist of what
they term “reference operating conditions”: a list of circumstances or
conditions under which the CYM nmight yield accurate value neasures for
public goods. The term “reference operating conditions” was adopted from
the scientific literature on measurenent accuracy.

These reference operating conditions are:

1) Subjects nust understand, that is be famliar with, the commdity
to be val ued.

2) Subj ects nust have had (or be allowed to obtain) prior valuation
and choi ce experience with respect to consunption levels of the
commodi ty.

3) There must be little uncertainty with respect to allocation of
the conmodity.



and 4) WIllingness to pay, not willingness to accept nmeasures are
elicited

It should be recognized that these and possibly other reference
operating conditions are, in fact, conjectures based on anecdotal enpirica
evidence and theory from a variety of disciplines where the contingent
val uation technique itself has not been the object of analysis. Mich of
this anecdotal evidence is drawn from | aboratory studies from experinmenta
psychol ogi sts and economi sts.

We show in this report that one approach likely to inprove accuracy of
the contingent valuation method, and perhaps the only inexpensive one, is a
| aboratory experinental econom cs procedure. In a controlled |aboratory
environment, when actual physical goods with unknown individual value are
used in experiments, respondents can be provided with incentives to
di scl ose actual val uati ons. These responses can then be conpared to
valuation responses obtained from alternative hypothetical survey
questionnaires and for comodities which satisfy or fail to satisfy
alternative conbinations of reference operating conditions. The research
reported herein represents a first step in this process

O central inportance to the research conducted in this study are the
t echni ques devel oped by public choice theorists and experimental econom sts
whi ch have been shown to place individuals in a market or market-Iike
situation where they honestly and fully reveal demand for both private and
public goods. O her procedures which do not utilize these techniques are
unlikely to be demand revealing and to consequently provide accurate
neasures of value. This is not to say that hypothetical values obtained
using the contingent valuation nmethod are necessarily inaccurate. Rather,
| aboratory val ues obtained using demand reveal i ng mechani sms can provide an
accurate basis for conparison as outlined in Chapter 2.

The only necessary condition for using |aboratory results as a basis
for inmproving the contingent valuation nmethod is the establishment of
correspondence between behavior in the |aboratory and behavior in the
field.

Thus, the first step in our research plan is to attenpt to denonstrate
this correspondence. The first experinent, reported in Chapter 3, conpares
(i) an actual demand schedul e obtained fromdata collected on door to door
sales of pints of fresh strawberries from a random denographic sanple of
individuals to (ii) a demand schedul e generated in the | aboratory for pints
of fresh strawberries using a denmand revealing auction nechanism (where
subjects were also chosen from the same random denographi ¢ popul ation)

Al so, a hypothetical demand curve was generated using a survey instrument.
The conposite data which conprise these three demand schedul es are shown in
Figure 1.1. As is obvious from casual observation of Figure 1.1 the three
demand schedul es obtained from actual and hypothetical field sales, as well
as the laboratory appear to be equivalent.
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Two conclusions may be drawn from the first experinment.

. Behavior in the laboratory for the famliar private good setting
parallels actual sales in the field.

. Hypot heti cal and actual demand relationshi ps obtained in the
field are equivalent for a famliar private good--strawberries

The first conclusion suggests that the |laboratory may be a rel evant
environnent for conducting research with the goal of inproving the
contingent valuation nethod. The second conclusion may well be the result
of the fact that the reference operating conditions, (l)-(4) above,
(actual l'y devel oped for public goods) are satisfied for a famliar private
good |ike strawberries

Wth this basis, the second experiment, reported on in Chapter 4,
deliberately weakens the reference operating conditions by placing
individuals in a situation nmore simlar to that for an environmental

commodity. In the experinent, reference operating conditions (l), (2) and
(3) are relaxed at least to a degree. However, the structure of the
experiment is still that of a private commodity.

The commodity used in the second experinment is a bitter-unpleasant

taste experience, Psychol ogi sts have traditionally used sucrose
octa-acetate (SOA) in taste experinments because it is the only known
| aboratory substance which is bitter and yet non-toxic. SOA is safe

(breaking down into sugar and vinegar in the body) but very unpl easant.
SOA is the only known bitter yet non-toxic substance and thus was chosen to
proxy for an environnental disconfort. The experinment consisted of three
parts. In Part I SOA was described and hypothetical values were solicited
for avoiding tasting a one-ounce cup of the liquid for 20 seconds. In Part
Il subjects tasted a few drops and were then asked again how much they
woul d pay to avoid tasting a one-ounce cup. Respondents were then further
asked if they would not actually pay nmore and the revised response was

recorded. In Part 111 individuals participated in a denmand revealing
auction. The description above refers to the willingness to pay (WP) part
of the experinent. The experiment was al so conducted for different

subjects using willing to accept (WA), in violation of reference operating
condi tion nunber 4, where subjects indicated how much conpensation was
required to taste the liquid. Results are illustrated in Figure 1.2 where
WP and WA are tabled “Private Good.”

Thus, in contrast to the first experinment where the comodity
consi sted of strawberries, we utilized an unfamliar commodity (SOA) and
solicited WA values (as well as WP val ues). Note initially that WA
values in the hypothetical parts | and Il are very high relative to
hypot hetical WP val ues. However, during the learning trials of the
auction (as discussed in Chapter 4) WA neasures col |l apse downward to
becone statistically identical to final auction values for WP. Al so,
hypot hetical WP neasures are statistically simlar to final auction
val ues.
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These results suggest four conclusions

. G ven the demand revealing nature of and |earning experiences in
the auction, final average private WIA and WIP val ues do not
differ significantly in this experinent. This result is
consi stent with econom c theory and suggests that the divergence
obtai ned from hypot hetical neasures of WA and WIP may result
mainly fromlack of a market-like environnent as was provided in
the laboratory.

. Hypot heti cal neasures of value obtained using WA are likely to
be bi ased upwards fromwhat we would interpret as reveal ed val ues
obtained froma market-1like auction. Psychol ogi cal factors may
of course explain this bias.

. Hypot heti cal measures of val ue obtained using WIP may correspond
more closely than hypothetical WA nmeasures to reveal ed val ues.

. The unfamliarity with SOA apparently does not contribute to any
| arge bias in hypothetical WP measures in a private good
envi ronnent .

The third experinent described in Chapter 5 is simlar in structure to
the second, with the exception that the SOA taste experience is nade a pure
public good. Thus, subjects must contribute as a group in the case of WP
a sufficient amount to avoid tasting SOA as a group. Consequent | y
everyone in the group either tastes or does not taste SOA together. In the
case of WIA the group must determ ne individual shares (which are related
to their bids) of a predeterm ned fund they would accept to jointly taste
SCA. Everyone either consunes or does not consune SOA together. Part |
again solicits hypothetical values after a brief description of SOA and the
public good situation. Part 11 allows subjects to taste a few drops of SOA
and then solicits a revised hypothetical value followed by an attenmpt to
adj ust the value by the monitor. Part Ill consists of a demand revealing
public good auction which allows for |learning over a series of trials.

Figure 1.2 reports the results for this experinment where WA and WP
val ues are labeled “Public Good.” Again, note that hypothetical WA val ues
greatly exceed hypothetical WP val ues. Al'so, WA values over the
successive trials of the public good auction decline but do not becone
statistically identical to WIP in the ending auction trial in contrast to
the private good experinent. Furt her, hypothetical measures of WP from
parts |I and Il exceed final auction WP val ues, suggesting that
hypot hetical WP val ues obtained for an unfamliar pure public good may be
exaggerated upwards. Thi s conclusion extends to a conparison between
hypot hetical public WIP and final auction private WP val ues. Economi ¢
t heory suggests that revealed public and private neasures of value shoul d
be identical. And, in fact, final auction WIP values in the private and
public good experinments are statistically identical



These results suggest the follow ng conclusions:

. For a pure public good, hypothetical values obtained using WP
may be exaggerated

. WFA neasures of value appear to be biased upwards both for
hypot heti cal and auction values in a pure public goods setting.
This suggests-at lack of famliarity with pure public goods may
create serious problems when to accurately neasure val ue using
any technique.

. These results may well not apply to a mxed public-private
comodity. Thus, for exanple, where a hedonic market exists such
as a property value market which includes the effect of air
pol lution, individuals may well have sufficient experience to
val ue environnental commodities.

In summary, our research suggests that it will be difficult to nmeasure
value for pure public goods using any available technique. Reasonabl e
val ues mght only be obtained by creating public good market-Iike
institutions wherein individuals can gain experience and famliarity with
val uing such comuoditi es. In the absence of such experience, individuals
may sinmply be unable to provide or generate reasonable val ues appropriate
for public policy analysis. A mgajor task which should direct future
research is to determne the degree of privateness, fanmiliarity, or
experience necessary to obtain plausible value estinates.



CHAPTER 2

HYPOTHETI CAL, ACTUAL, AND EXPERI MENTAL AUCTI ON PURCHASI NG
BEHAVI OR FOR A PRI VATE COWCDI TY

2.1 | NTRODUCTI ON

As noted by Smth (1982, p. 936), “Wiich kinds of behavior [observed
in the laboratory] exhibit parallelism[in the field] and which do not can
only be determned enpirically by conparison studies.” In this chapter we
report on a conparison of individual values obtained using hypothetica
sales and actual sales data for a private good actually solicited in the
field. Additionally, we conmpare these values to values obtained in a
controlled | aboratory setting using a Vickrey auction nmechanismw th strong
demand revealing properties

The commodity utilized in this conparison study was fresh pints of
strawberries identical to those obtainable from |ocal suppliers.

Strawberries were used because of three main properties. First,
strawberries are a nondurabl e (excluding possible preservation techniques)
and therefore could be analyzed in a static time framework. Second,

strawberries are a relatively inexpensive conmmodity when neasured in pints
whi ch made anal ysis of demand variability of different prices tractable.
Third, since fresh strawberries are seasonal in nature and usually have
prices which vary greatly over the range of the season, demand coul d be
estimated over a wide spectrum of possible prices

In the next section we describe the sanple plan, survey fornmats, and
| aboratory procedures utilized in the conparison. The data obtained from
the three studies is then analyzed and conpared in terns of a demand
schedul e for strawberries

2.2 SAVPLE PLAN, SURVEY FORVATS AND LABORATORY PROCEDURES

2.2.1 Ceographical Region

Laramie is a city of nearly 25,000 residents |ocated in the southeast
corner of Wom ng. Its elevation is 7,200 feet with a dry cool climte
The surrounding area is primarily grazing land with literally no other
agricultural activity. Laramie is the location of the University of
Womng with approximtely 10,000 students in the academ c year and 2,000
in the summer. The University is the largest single enmployer with retai
trade and construction following in inportance. The racial distribution is
94 percent white with the largest mnority being H spanic, 3 percent. The
local climate is such that there are essentially no local fruits grown

8



either commercially or privately. Further, fruit stands are not present.
In particular, there are alnost no strawberry gardens in the city. Four
grocery stores conprise the grocery retail trade market.

2.2.2 Sanple Size and Structure

The determnation of sanmple size for inplementing the actual sales and
the hypot hetical sales (contingent valuation) parts of the study were based
upon simul ati ons of assuned price/quantity relationships. In the absence
of actual data of this exact or simlar type, assunptions were nade
concerning the plausible range of price elasticities and the plausible
range of variance of the data. Since the response variable of interest was
nunber of pints purchased at a given price, one of the first approximations
consi dered was of a poi sson random vari abl e whose variance is equal to its
mean. Data were sinulated under this range of assunptions. A coefficient
of variation of 10 percent (ratio of standard error of the estinate to the
estimated elasticity) was targeted. These considerations led to sanple
size of at least 50, and the value of 50 assumed that the price would be
essentially orthogonal to other denographic characteristics of the
respondents. The final sanple size chosen was 72 for each of the actua
sales and the hypothetical sales survey formats. This allowed a nargin
above the mninmm value, and provides anple opportunity to reasonably
approximte the desired orthogonality.

The basic structure of the sanpling plan consisted of
. the identification of primary sampling units (PSU),
. the stratification of primary sanpling units by incone,

. the stratified random sanmpling of primary sanmpling units wth
probability proportional to PSU size

. the identification of clusters within each PSU and the random
sel ection thereof, and

. systematic sampling within selected clusters

Six equally spaced levels of price were selected which spanned the

pl ausi bl e ranges of prices experienced over time in the Laranm e stores, and
each of these six price levels were randomy assigned to the sane nunber of
househol ds in each cluster. The sanple plan guaranteed a full range of the
income variability and near orthogonality of incone with price

Four |aboratory experinents were conducted using a Vickrey auction
met hod. Each experiment required at least five and at mpost eight subjects
For conparability of results, it was essential that the subjects be drawn
from the sane population as for the actual sales and hypothetical sales
surveys. Therefore, the |aboratory subjects were randomy selected from
the sanme primary sanpling units as the field surveys. Laboratory subjects
from each income strata were selected for each of the four experinments to
mai ntai n bal ance.



The separate steps of the sanpling plan, adapted from Sudman (1976),
are discussed in mre detail in the follow ng paragraphs.

The planning office of the city of Laramie has partitioned the city
into 19 relatively hombgeneous units. This partition is useful for their
pl anni ng purposes, and detailed denpgraphic information is available for
each unit. These units were chosen as the prinmary sanpling units for this
study. The nost inportant denographic variable for the study was incone.
Table 2.1 contains a listing of the 19 units with their corresponding
nunber of househol ds and nean incone. The primary sanpling units are
listed in increasing order by mean incomne.

Since incone was the nobst inportant denographic variable, the 19 PSU S
were stratified by incone as |ower, mddle, and upper thirds. Two PSU S
were selected at random from each of the three strata with sanpling
proportional to size (nunber of househol ds) of the PSU. Each of the
selected PSU were further partitioned into clusters of approxinmately 40
househol ds each. From each selected PSU, one cluster was selected at
randomto be included for the actual strawberry sal es experinment, a second
was selected for hypothetical sales experinment, and the remainder were
available for selection of individuals for the laboratory experinments

A target of 12 conpleted interviews from each cluster was specified
for household sanpling. After a starting household was selected at random
for each cluster (street or set of streets), every third house was chosen

until 12 sanple points had been obtained from all six clusters. If a
regul ar grocery shopper was unavailable at one of the chosen househol ds,
the survey teamreturned to the house at a later tine. If this second

attenpt to contact a regular grocery shopper failed, or in the rare case
where this person refused to participate in the study, one of the two
houses next door was chosen at random (coin toss). In the case that the
target of 12 households was not attained by this procedure, a conpleted
househol d was sel ected at random and a house on either side was chosen at
random as above.

2.2.3 Survey Procedures

Three survey teans of two persons each were utilized for the data
collection. The survey teans spent approximtely two days in preparation
for the field work. The shortness of the training period was possible in
that the survey team nmenbers were present throughout the design phases
The data were collected on four consecutive days, with the actual sales
completed the first two days and the hypothetical sales interviews the |ast
two days. Each team conpl eted one PSU each day. The surveys were
conducted in the late afternoon and early evening. Wth one exception,
each team conpleted interviews with two clusters drawn fromdifferent
incone strata in both the actual and hypothetical portions of the study.
The exception arose in the hypothetical portion when one nenber of the
third survey team becane ill and was unable to conduct the 12 assigned
interviews in the low inconme stratum  Rather than delaying the survey for
an unknown |ength of time or substituting an untrained interviewer, six of
these interviews were conducted by the first team and six by the second

10



TABLE 2.1

MEAN | NCOVES FOR PRI MARY SAMPLI NG UNI TS- - LARAM E, WYOM NG

Primary Sampling Unit Nunmber of Mean
(PSU) Househol ds Income ($)
2* 400 9,156
12 138 11,522
14 321 15,016
15* 428 17,199
11 230 17, 446
10 167 17,710
18 106 18, 361
7 397 19, 909
13 92 21, 359
8* 316 21, 689
16 151 22, 343
9 223 24,165
4 323 24,222
6* 560 24,998
3* 265 25, 061
17 101 27,203
19 113 27,766
1 511 28, 853
5* 499 32,277

*

PSU sel ected at random

11



Six price levels were used in the surveys with two households in each PSU
at each |evel. Thus there was conpl ete bal ance of inconme |evels and
initial price.

2.2.4 Private Good Field Surveys

The field private good survey instrunents were designed to obtain
actual and hypothetical sales data for strawberries in Parts A-B of the
formats. Al other additional questions in Parts GE (e.g., other fresh
fruit purchases, inconme, etc.) were identical for the actual and
hypot hetical sales formats. Appendix A contains the conplete surveys as
wel | as the answer sheets. Hence, we will briefly detail the overall
structure of the survey formats.

The procedure for the actual sales format was as foll ows. Initial
contact with the household identified an individual who regularly shopped
for groceries. After a brief introduction the household was inforned that
“each pint (of strawberries) is selling today for a price of $0.60." The
range of prices utilized were $.60, $.80, $1.00, $1.20, $1.40 and $1.60.
If at |least one pint was purchased the actual exchange of pints and noney
was completed at this point.

If strawberries were not purchased, the respondent was queried as to
the reason. The sales question was then restated at $.30 below the initia
price to determ ne whether the individual would hypothetically have bought
1 or nore pints at a lower price

If pints of strawberries were initially purchased, the $.30 |ower
hypot hetical price question was also adm nistered. For both purchase
questions, the individual was asked how many pints woul d be canned or
preserved thus indicating consunption patterns. This information then
allows an elasticity determ nation.

The procedure and price ranges for the hypothetical sales were
identical to the actual sales format. Two differences, however, were
present. Before the hypothetical sales question was posited, the
respondent was told that the follow ng questions were for market research
purposes. The posited question was “suppose each pint is selling today for
the price of $0.60.”"

Wth these procedures conpleted (Parts A-B), the remainder of each
survey format (Parts C-E) was identical except for the introduction. The
introductory differences were as follows. |In the case of the actual sales
survey where a purchase and exchange of pints and noney was conpl eted, the
money was returned and the individual kept the strawberries. |If no pints
were purchased in the actual sales situation, a few pints were offered as
they were in all of the hypothetical sales cases. It was explained at this
point in the survey procedure that “our main objective is not to sel
strawberries but to collect inportant information about the buying and
eating habits of households in Larame.’

12



I nformati on on grocery purchasing and consunption habits of the
househol d was gathered in Part C. A budget share anal ysis was obtained for
the household (or only the individual being interviewed if food expenses
were not pooled). Total nonthly income after taxes was determ ned and then
di saggregated into savings and investnents, housing, transportation
personal care and food. The greatest detail was obtained for the food
category

In addition to obtaining the food category expense, a fresh fruit
nmont hly budget expense was determ ned. This involved ascertaining the
frequency of major fruit purchases and focusing upon either a
representative last major fruit purchase or the last nonthly overal
purchase. Purchased quantities from 26 different fruits were determ ned.
In conjunction with the weekly price data for all fruits fromall of the
major stores the total fresh fruit expenses can be detern ned

Finally, Part E was conprised of a series of socio-econom ¢ questions
about sex, race, education and occupation of the wage earners in the
househol d, and the amount of tine spent working. The follow ng summary
statistics table (Table 2.2) contains aggregate information concerning the
i ndividual sanples used in the three studies

2.2.5 Experinental Design

The experinmental design used to obtain a |aboratory demand curve for a
fam liar commodity, strawberries, to conpare both to hypothetical and
actual field sales of the commpdity, necessarily, has to satisfy two
requirenents.

First, the circunstances of the experinent should be reasonably
simlar to the field sales. Thus, for exanple, the |aboratory experiments
were run during the early evening hours, the prelimnary questions asked of
the experinmental subjects were simlar to those asked in the field (see
Appendi x A, *“Purchasing and Consunption Habits in Larame, Woning”), and
the subjects were shown the fifteen pints of strawberries for sale in the
experiment in a manner simlar to that of the field sales

The second requirement is use of a standardized |aboratory procedure
whi ch has been shown to reveal demand in |aboratory situations using
i nduced values. Thus, a multiple unit Vickrey auction was utilized which
has both the desired theoretical and experinmental properties, i.e., the
procedure successfully reveals demand

If both of these requirements are satisfied, as we believe they are,
then, if the demand curve obtained in the laboratory corresponds closely to
the actual demand curve obtained in the field, it can be argued that
behavioral results obtained in the |aboratory may well be generalizable to
real world situations. If this is true, then the laboratory can be a
powerful and fairly inexpensive tool for making predictions about and
understanding real world behavior. O course, the behavior of concern for
benefit cost studies is how people value comodities not nornally traded in
mar ket s. If, for example, the laboratory experinment were to fail to

13
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FABLE 2.2:

SUMMARY

STATISTICS: ACTUAL, HYPOTHETICAL, AND LABORATORY STATISTICS

Part C? Actual Hypothetical Laboratory
Q8 How Iong has it been since you - - -
last ate any foods? (in X = 2,9 o= 4,1 x = 2,8 o= 3,3 x =1.5 o=1,8
hours) n=72 n=72 n = 28
Q9 How long has it been since X = 44 o = 1147 x = 17 o=19 X = 16 o = 29
you last ate a full course n=72 n=72 n = 28
meal (main dish, salad,
bread, dessert)?
Q10 In how many hours will you X = 5.9 0 =5.3 X = 4.6 ¢ 4,1 ¥ =10 g = 5.0
eat again? n=72 n=72 n = 28
QlO0A What type of meal will Percent Percent Percent
you eat? 29 Breakfast 17 Breakfast 68 Breakfast
1 Lunch 1 Lunch 4 Lunch
10 Light Dinner 22 Light Dinner 0 Light Dinner
50 Dinner 53 Dinner 7 Dinner
10 Snack 7 Snack 21 Snack
100 Total 100 Total 100 Total
n=72 n =72 n = 28
Qll How many permanent members X = 3.2 g = 3,4 X = 3.5 0= 4,6 X = 2.8 g = 1.4
in your household? n=72 n=172 n = 28

Ql2 How many of the permanent
members of your household
do you regularly buy
groceries for?

97 percent of Ql1
n=72

98 percent of Qll
n=72

96 percent of Qll
n = 28

13 Of these, how many eat
strawberries?

94 percent of Q12
n=72

93 percent of Q12
n=172

95 percent of Ql2
n = 29

(continued)




Table 2.2, continued

Gl

Part c?

Actual

Hypothetical

Laboratory

Ql4 Please give us your age

Average Age = 41

Average Age = 40

Average Age = 43

. « . (Rest of question to o= 16 o =16 o= 18
be completed later.) ne= 72 n=72 n = 28

Q15 Do you currently have out- % Yes = 14 % No = 86 % Yes = 14 % No = 86 % Yes = 4 % No = 96
of-town visitors staying n =72 n =72 n = 28

with you? 1If yes, QlSa.c
Ql5a How many? Average number of guests = ,375 Average number of guests = ,208 Average number of guests = .036
o=1,18 g = ,627 o= ,189
n=72 n =72 n = 28
Q16 Does your household share % Yes = 96 X No = 4 % Yes = 96 % No = 4 % Yes = 82 % No = 18
food expenses? n=172 n =72 n = 28
Ql6éa Does your household share % Yes = 96 % No = 4 % Yes = 96 Z No = 4 % Yes = 82 % No = 18
housing expenses, including n=72 n =72 n = 28
rent or house payment and
utilities?
Ql6b Does you household share % Yes = 94 2 No =6 % Yes = 97 % No =3 % Yes = 86 % No = 4
transportation expenses, n =72 n =72 n =28
such as vehicle payments,
fuel, maintenance,
insurance?
Ql7 Do you buy most of your % Yes = 56 % No = 44 % Yes = 57 % No = 43 % Yes = 43 % No = 57
groceries at one store? n =172 n =72 n = 28

(If no go to 17b)

(continued)




Table 2.2, continued

91

Part ¢? Actual Hypothetical Laboratory
Ql7a Is most of your shopping % Yes = 56 % No = 44 % Yes = 100 % No =0 % Yes = 100 ZNo=20
done at some of the largest n=72 n = 30 n =15
grocery stores in Laramie?
Ql7b Do you buy most your % Yes = 0 % No = 100 % Yes = N/A % No = N/A % Yes = N/A Z No = N/A
groceries in Laramie? n=2 n=290 n=20
Q18 At what store do you buy Percent Percent Percent
most of your groceries? 10 Albertsons 6 Albertsons 18 Albertsons
20 Buttrey 15 Buttrey 4 Buttrey
4 Ideal 21 Ideal 7 Ideal
11 Safeway 14 Safeway 14 Safeway
45 Not one Store 44 Not one Store 57 Not one Store
100 Total 100 Total 100 Total
n=72 n=72 n = 28
Q19 How many times a month do X = 3.7 o=2,6 X = 3.6 o= 2,2 X = 4.0 o=2,5
you make a major grocery n=72 n=72 n = 28
purchase?
320 When was the last time you x = 6,8 0= 9,4 X =5.9 o= 6,7 X = 8.1 o= 17.0
made a major purchase? ne=72 n=72 n = 28
(Days ago)
321 Do you normally make your Percent Percent Percent
major fruit purchases at 89 Yes 92 Yes 89 Yes
the same time as you make 11 No 8 No 11 No
you make your food n=72 n =72 n = 28

purchases?

(conti nued)



Table 2.2, continued

month?

Part ¢? Actual Hypothetical Laboratory

322 How many times a month do x = 2.50 X = 3,33 K= 2,43
you make major fruit n=72 n=72 n = 28
purchases?

123 When was the last time you X = 2.1 o=11 k = .88 o= 3,3 K = ,500 oc=1.8
made a major fruit n=72 n =72 n = 28
purchase? (Days ago)

124 Try to recall your last ?ercent Jercent Percent
major fruit purchase, 80 Yes 79 Yes 82 Yes
Was this last major fruit 20 No 21 No 14 No
purchase representative of n =72 n =72 4 Unanswered
other purchases over the n = 28

L1

Socio-economic Questions:

Q27 How many wage earners are

Per household

Per household

Per household

in your household? x = 1,5 o= .69 x =1.5 g = .56 x=1.4 o= .,63
n=72 n =72 n = 28
If there is more than one wage earner in your family complete for bothd
Q28 Sex Percent Percent Percent
61 male 58 male 62 male
39 female 42 female 38 female
100 Total 100 Total 100 Total
n = 109 n = 109 n = 39

(continued)




Table 2.2, continued

81

Part ¢* Actual Hypothetical Laboratory
Q29 Race Percent Percent Percent
90 White 94 White 95 White
0 Black 2 Black 0 Black
Hispanic 2 Hispanic 0 Hispanic
1 Amer. Indian 0 Amer. Indian 2.5 Amer. Indian
0 Asian 2 Asian 0 Asian
1 Other 0 Other 2.5 Other
100 Total 100 Total 100 Total
n = 107 n = 108 n = 39
Q30 Education Percent Percent Percent
0 0-5 years 1 0-5 years 0 0-5 years
4 0-6 years 1 6-8 years 0 6-8 years
2 9-11 years 1 9-11 years 0 9-11 years
17 12 years 8 12 years 7 12 years
0 Vocational 2 Vocational 0 Vocational
' 27 Some college 29 Some college 31 Some college
16 BA or BS 16 BA or BS 26 BA or BS
14 Some grad. 10 Some grad. 18 Some grad.
20 Advanced or Prof. 32 Advanced or Prof, 18 Advanced or Prof
100 Total 100 Total 100 Total
n = 108 n = 107 n = 39
Q31 Employment Status Percent Percent Percent
88 Employed 84 Employed 84 Employed
12 Unemployed 16 Unemployed 16 Unenployed
100 Total 100 Total 100 Total
n = 108 n = 109 n = 38

(continued)




Table 2.2, continued

61

Part ¢? Actual Hypothetical Laboratory
Q32 Occupatione Percent Percent Percent
What is this person's 16  Service Worker 8 Service Worker 12 Service Worker
occupation? 5 Laborer 5 Laborer 9 Laborer
5 Trans. Operator 6 Trans. Operator 3  Trans,., Operator
0  Equip. Operator 0 Equip. Operator 0  Equip. Operator
1 Craft Worker 4  Craft Worker 0 Craft Worker
12 Clerical Worker 11  Clerical Worker 21  Clerical Worker
3 Sales Worker 5 Sales Worker 0 Sales Worker
5 Manager or Admin. 6 Manager or Admin. 9 Manager or Admin.
52 Professional or Tech. 50 Professional or Tech. 44  Professional or Tech.
0 Farm Worker 0  Farm Worker 0 Farm Worker
1 Retired 2 Retired 2  Retired
0 Student 2  Student 0  Student
0 Military 1 Military 0 Military
100 Total 100 Total T00 Total
n = 96 n =99 n = 34
133 1Is this person paid an Percent Percent Percent
hourly wage?e 33 Yes 40 Yes 24 Yes
_67 No _60 No 76 No
100 100 100
n = 98 n = 95 n = 34
33A What is the hourly wage? X = 5.67 X = 5,08 X = 5.70
n = 33 n = 38 n =8
134 How many weeks per year X = 45 X = 44 X = 48
does this person work? n = 98 n = 95 n = 34
135 On average, how many hours X = 41.64 X = 38.53 X = 40,27
per week does this person n = 92 n = 92 n = 37

work?

(continued)




Table 2.2, continued

Part ¢? Actual Hypothetical Laboratc

036 Approximately what percent- X = 62 x = 66 X = 82

age of the income does this n = 98 n =95 n = 34
person earn?

Part D: Budget Breakdown
All answers to nearest cent Actual Sales Hypothetical Sales Laboratory Sales

o)1

Income: What is the total X = $1884.00 $1165.7 X = $1721.57 g = $1351.57 = $2200.79 o = $1201.6¢
monthly income, after taxes, n=72 n=72 n = 28
of your whole household?

Q
]

$464.3¢

n
"
H®i

Savings and Investments: Of x = $341.69 g = $494.74 = $244.014 g = $370.51 x = $404.46 o
this amount, how much 1is n=71 n= 72 n = 28
saved or invested in stocks,
bonds, annuities, IRA's, etc.?

$225,29

]

]

»l
]
(]

Housing: The housing category x = $331.13 o = $260.78 = $375.611 g = $340,58 x = $458.68 o
includes not only your rent or n=71 n=72 n = 28
house payment, but utilities,
maintenance, and any home
—-owners, mortgage or renters
insurance that you may have,
How much do you spend monthly
on these items?

Transportation: By transpor- x = $142.85 o = $151.73 X = $121,94 o = $120.00 x = §191,21 o = $141.24
tation expense, we mean total n=71 n= 72 n = 28
vehicle payments, fuel, main-
tenance, and vehicle insurance
How much do you spend in this
category on a monthly basis?

(continue



Table 2.2. continued

rart D: Budget Breakdown

All answers to nearest cent Actual Sales Hypothetical Sales Laboratory Sales
Personal Care: Before we get X = $46.72 o = $50.36 X = $34.38 o = $31.05 x = $57.32 o $45.87
to the food category, we need n=171 n=72 n = 28

to know how much is spent
monthly on such personal care
items as shampoo, toothpaste,
cosmetics, and so on. Many
people buy these things at

the grocery store, so you may
have to estimate how much they
contribute to the total bill,

Food: Finally the food cate~ In_Home In Home In Home
gory. Since this is the main x = $223,31 o = $130.13 x = $213,12 o = $151.66 x = $232.50 g = $114.63
point of our study, we need n=171 n =72 n =28
N to get a little more detail
Lo here. First we need to know Eat Out Eat_Out Eat OQut
the amount spent on "in-home- x = $53.28 g = $48.00 X = $50.681 o = $76.,32 X = $78.36 o= $75. 6
use." This is basically your n=171 n =72 n =28

total monthly grocery bill,
after subtracting out all non-

food items such as personal Ale. & Tob. Alc. & Tob. Ale._& Tob.
care, magazines, pet foods, x = $18.49 o = $24.57 x = $21,58 o = §27.51 x = $21.64 o = $§34.447
tobacco, etc. that you may n=71 n=72 n = 28

buy at the grocery store.
Next, how much do you spend
on eating out? Finally, how
much do you spend monthly on
alcoholic beverages and
tobacco?

{(continued)



Table 2.2, continued

AVERAGE MONTHLY PER CAPITA FRU'T PURCHASES |N LARAM E

[44

Fruit Act ual ot heti cal
n = 206 people rl]-lyg %lg peopl e rliat:m%?t B%pl e

Appl es 1.0 |bs. 1.0 Ibs. 1.0 Ibs.
Apricots .0 1bs. 1 1bs. .2 |bs.
Avocados .1 Tbs. .2 |bs. .3 Ibs.
Bananas 1.1 Ibs. .9 Ibs. 1.0 Ibs.
Bl ueberries opts. 1 opts. .3 pts.
Bl ackberries 0 pts. 0 pts. 0 ﬁ)ts.
Cherries .5 1bs. 41 Dbs. 4 1bs.
Coconut s 0 0 0

Cant el ope 2.4 |bs. 2.9 |bs. 4.3 |bs.
Grapes 1.0 Ibs. .9 1bs. 1.9 Ibs.
Gapefruit T 1bs. 1.0 [bs. 2 |bs.
Honeydew. Mel on .2 |bs. .6 Ibs. 1 1bs.
Kiwi“Fruit 0 0 .1 each
Lenons .4 each .4 each [.1 each
Li mes .3 each .5 each 1,3 each
Man?os, .1 each .1 each 0 each
Nectarines T 1bs. .2 |bs. A4 1bs.
Oranges 1.6 1bs. 1.2 1bs. .8 1hs.
Papayas 0 1 1bs. 0 each
Peaches 1.3 Ibs. 1.2 |bs. 2.2 |bs.
Pears .1 1bs. .3 |bs. .9 Ibs.
Pi neappl es 0 0 .1 Ibs.
Plums .3 |bs. .5 Ibs. T 1bs.
Raspberri es 0 1 1bs. 0

Strawberries 4 Ihs. .6 Ibs. .6 [hs.
\iat er nel ons 4.7 1Ds. 5.3 Ibs. 6.4 |bs.

*Al nunbers rounded to two digits unless otherwise specified.

"Thr ee d|g|ts. ,
‘Nearest full percentage point.
Of all wage earners.

e

Rounded to nearest whol e percentage point. . ,
Househol d fruit purchases were converted to nonthly purchases and divided by the number of househol d menbers to get the average unit consumed

per capita rounded co the nearest one/tenth of a unit.



generate a reasonably accurate denmand curve for strawberries, as conpared
to actual field sales, then one mght seriously question the applicability
of laboratory results to the real world (or alternatively the design of our
experinent) .  Thus, an experiment testing the “real world” validity of
econom ¢ values obtained in the |aboratory for a straightforward and
famliar private good is a necessary first step for using the laboratory to
exam ne the nore conplex issues surrounding the valuation of public goods
for benefit-cost analysis.

Each of the four experinents enployed seven subjects who were chosen
according to the sanme sanple plan used for the field sales and who were
solicited using the telephone. Thus, the 28 subjects who took part in the
experinments represented a random sanple of consuners in Laram e, Wom ng
Each subject was given $15.00 for participating in the experinent. This
conmpensation was deened necessary since the subjects were prinmarily adults
drawn from a conmunity, who were required to cone to the University of
Wom ng canmpus to participate, spending as much as two hours of their tine.

It was nmade clear in the instructions to the experiment (see Appendix
B, “Auction Instructions and Bidding Fornf) that they were in no way
required to buy strawberries and that the $15.00 was theirs to keep
Subj ects were allowed to read the auction instructions as many times as
they wi shed and were then able to ask questions of the experinment nonitor
The monitor then orally reviewed the nultiple unit Vickrey auction
procedure. Since 15 pints of strawberries were auctioned off, each subject
could place as many as 15 different bids, a separate bid for each pint.
Al'l bids fromall subjects in the experiment were then rank ordered from
hi ghest to | owest and the highest 15 bids obtained pints of strawberries.
However, all w nning bidders had to pay the same market price, equal to the
sixteenth highest, or first rejected, bid. It is, of course, this feature
of Vickrey auctions, that bidders typically pay |ess than the anount that
they bid, which yields incentives for “true” demand revealing behavior,

2.3 COVPARI SON OF RESULTS: HYPOTHETI CAL VERSUS ACTUAL PURCHASI NG BEHAVI CR

The basic demand relation estimated using both the actual market
transactions and hypothetical response data is shown in equation (I).

Q, = fj(Pi’ INCOMEi, NUMBER

i ATEi, AGEi, SHOP

i 10 WHITEi, SCHOOLi) (1)
where Q, denotes tqﬁlnumber of pints of strawberries that would have been
purchased by the i respondent at price P,, i =1, ..., 144, The
observations on the variables in equation (15 are ordered such that i =1,

.+s 72 corresponds to the actual market transactions data and i = 73, ...,
144 corresponds to the hypothetical response data. The function subscript
j can take on two values depending on whether the actual market
transactions data or the hypothetical response data are considered. Thus,
j=1,1f 14 =1, ..., 72 and j = 2 if i = 73, ..., 144,

Regression estimates of four versions of equation (1) are presented in
Table 2.3, These estimates are used to examine the differences between the
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actual market transactions and the hypothetical response demand functions.
In the first and second colums of Table 2.3, separate regressions are
presented for each type of data collected in the survey. A regression
based on pooling the two types of observations is shown in the third
colum. The fourth colum shows another pooled regression in which a dummy
vari abl e (MARKET) together with interaction variables between MARKET and
all other explanatory variables are added to the covariates included in the
colum three regression. MARKET equals unity if i =1, ..., 72 and zero
otherwise. Additionally, all four equations include dummy variables for
two of the three survey teans (TEAML and TEAMR) in order to neasure
enunerator effects. Equations with dummy variables for PSU al so were
estimated but are not presented since the coefficients of PSU never were
significantly different from zero at the 5 percent level. Thus, simlar to
the findings in larger scale surveys by Kish and Frankel (1970), the
regression coefficients in Table 2.3 appear to have quite small design
effects.

Al four equations shown in Table 2.3 were estimated in a tobit
framework (see Tobin, 1958 and Judge et al., 1980) since the dependent
variable Q was zero for 58 percent of the observations in the actual
mar ket transactions portion of the study and for 47 percent of the
observations in the hypothetical response portion. Table 2.3 reports
estimates of the unnormalized coefficients. These val ues, which are
estimates of the original coefficients in the regression nodel, sinply are
the normalized coefficients nmultiplied by the standard error of the
estinate. In the equation estimated using only the actual market
transactions data (see Colum 1), the coefficients of the key variables P.
and | NCOMVE have the expected signs (negative and positive, respectively)
and are significantly different from zero at less than the 1 percent |[evel
The performance of the remaining explanatory variables listed in equation
(1), however, is not as strong. Younger and less formally educated
respondents tended to purchase larger anounts of strawberries; however, the
coefficients of NUVBER, ATE, ATE2, MALE, SHOP, and WHI TE are not different
from zero at conventional significance levels. Finally, the significant
negative coefficient of TEAM2 indicates the presence of enunerator effects
In other words, the characteristics of TEAM2 apparently |owered the
quantity of strawberries demanded even though all teams were trained to
conduct the interviews in a standardized manner. This problem contributed
to the conparatively larger number of observations where Q= O found in
the actual market transactions portion.

The fitted tobit demand equation for the hypothetical response data
(see Colum 2) is in several respects simlar to the equation for actual
mar ket transactions just discussed. P and INCOVE enter with negative and
positive coefficients, respectively, which are significantly different from
zero at the 5 percent level using a one-tail test. The negative
coefficient of AGE also is significant using the same test procedure, while
the coefficients of the remaining variables are not significant at

conventional |evels. A key difference between the actual narket
transactions and hypothetical response equations is that in the latter
t-statistics of TEAML and TEAM2 are small. This outconme is not surprising

since the actual narket transactions data were collected during the first
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TABLE 2.3: COVPARI SON OF ACTUAL MARKET TRANSACTI ONS AND
HYPOTHETI CAL RESPONSE DEMAND EQUATI ONS

Unnormalized Tobit Regression Coefficients?®

Independent
Variable Actual Hypothetical Pooled Pooled
CUND I AN 5.54/ /.591 7,000 7.100
(3.559) (3.318) (4.841) (3.715)
P -2.393 -3.119 -2.473 -2.922
(-3.966) (-3.380) (-4.395) (-3.798)
INCOME 0.000401 0.000499 0.000365 0.000472
(2.637) (1.711) (2.369) (1.934)
NUMBER 0.0113 -0.473 -0.0373 -0. 444
(0.295) (-1.414) (-0.559) -1.589)
ATE 0.0546 -0.236 -0.158 -0.227
(0.372) (-1.418) (-1.333) -1.628)
ATE2 0.00184 0.0106 0.00956 0.0102
(0.326) (1.391) (1.902) (1.592)
ACE -0.0238 -0.0321 -0.0245 -0.0284
(-1.784) (-1.740) (-2.028) -1.839)
MALE -0.239 0.862 0.0236 0.792
(-0.604) (1.222) (0.0599) (1.339)
SHOP -0.0107 -0.0688 -0.0446 -0,0627
(-0.311) (-1.312) (-1.412) (-1.418)
WHITE -0.0566 -1.023 -0.819 -1.026
(~0.0907) 1=1.315) (-1.521) (-1.581)
SCHOOL -0.176 ~-0.0933 -0.195 -0.0761
{-2.355) (-0.821) (-2.687) (-0.800)
TEAM1 0.703 1.111 0.868 1.01
(1.592) (1.281) (1.810) (1.390)
TEAM2 -1.318 0.500 -0.184 0.479
(-2.549) (0.602) {-0.382) (0.687)
MKT -0.614
(-0.216)
MKTPRICE -0.0101
(-0.00894)
MKT INCOME 0.00000249
(0.00765)
MKTNUMBER 0.456
(1.597)
MKTATE 0.282
(1.102)
MKTATE2 -0.00721
(-0.691)
MKTAGE -0,000560
(-0.0226)
MKTMALE -1.104
(-1.336)
MKTSHOP 0.0502
(0.752)
MKTWHITE 1.019
(0.906)
MKTSCHOOL -0.140
(-0.977)
MKTTEAM1 -0.184
(-0.191)
MKTTEAM2 -2,167
(-2.114)
Standard Error 1.146 1.967 1.817 1.656
Predicted Probability of Qi >0 0.408 0.518 0.465 0.448
Observed Frequency of Qi >0 0.417 0.528 0.472 0.472
Log of Likelihood -64.592 -99.214 -177.469 -167.555

at-statistics in parentheses,
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two days of the four day interview period, while the hypothetical response
data were collected during the last two days. Increased famliarity with
interview procedures may have led to the smaller enunerator effects found
in the hypothetical response data.

The third and fourth colums of Table 2.3 provide a basis for testing
the null hypothesis of equality between the coefficients of the actua
market transactions and hypothetical response demand equations. Since both
equations are estimated using the tobit procedure after pooling the two
types of data, the test exam nes the performance of the MARKET dummy
variable (a constant termshifter) and the interactions of MARKET with al
other covariates (the slope shifters). Except for the interaction between
MARKET and TEAMZ2, none of the coefficients of these variables are
significantly different fromzero at the 10 percent |evel using a two-tai
test. In general, however, tests of individual coefficients are not as
powerful as joint tests of significance. Consequently, a likelihood ratio
test was made for the joint significance of the MARKET dummy variable and
all interaction variables. This test fails to reject the null hypothesis
of structurally identical actual and hypothetical demand equations at the 5
percent |evel.

The information obtained fromthis statistical test is augnented by
conparing the values of the dependent variable predicted by the actua
mar ket transactions and the hypothetical response demand equations. These
direct conparisons warrant attention because sanple size influences the
l evel at which the difference between two sets of regression coefficients

is statistically significant. For exanple, if a larger sanple had been
used in this study, the null hypothesis in the above test probably could
not have been rejected at a higher significance level. Additionally, this

approach makes the results presented here easier to conpare with those
reported in the Kish and Lansing (1954) and Kain and Quigley (1972) papers

Figure 2.1 graphically depicts actual market transactions and
hypothetical response demand equations in P, Q space. To obtain the curves
labelled A and H, the estimated equations in the first two columns of Table
2.3 were evaluated at the overall sample means of all covariates except for
P. The same procedure was used to obtain the A' curve except enumerator
effects were controlled by re-estimating the actual market transactions
demand equation after eliminating the 24 observations collected by TEAM2,
Three aspects of this figure warrant further discussion. First, it
illustrates the functional form imposed by the tobit model. In the A
curve, for example, the predicted value of Q is a negatively sloped linear
function of P on the interval O <P < $1.00, and at higher prices,
predicted Q = 0. Second, the value of P at which predicted Q = 0 is higher
for the H curve than for the A curve. This situation reflects the greater
percentage of households in the actual market transactions portion to which
no strawberries would have been sold. Third, the figure shows that
eliminating he actual market transactions observations collected by TEAM2,
vhich reflected a significantly lower sales volume, brings the two demand
turves closer together. In fact, A' intersects H at the point P = .72,

Q = 1.10, whereas H lies above A at all points on the interval 0 < P <
$1.07. -
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Table 2.4 presents cal cul ations of payment bias (PB) using the demand
equations presented in Figure 2.1. The values of PB presented conpare the
H curve with both the A and A curves at $.10 intervals between $.60 and
$1.40. For exanple, to conpare A and H, PBis calculated using equation

(2).
PBy = ((P,Q,; = P,Qu;)/P,Q,) = ((Q - Qu;)/Q,,) (2)

where Q , (Q,) denotes the predicted quantity fromthe A (H demand curve
and P denotes a price shown in the left margin of Table 2.4. Therefore,
mul tiplying PB by 100 neasures the difference in total strawberry
expenditures predicted by the A and H curves

As shown in Table 2.4, there is considerable variation in values of
PB. O course, where the two demand curves conpared both lie on the P
axi s, the absolute paynment bias is zero, even though PB cannot be
calculated. Additionally, PB is small for values of P near the point of
intersection of the A and H curves. Table 2.4 also shows cases in which
the difference in predicted total expenditures is 100 percent or nore. As
a consequence, the table illustrates the potential for PBi to be large even
t hough: (1) the null hypothesis of structurally identicd A and H curves
was not rejected at the 5 percent level and (2) the significant enunerator
effects associated with TEAM2 were controlled in obtaining the A curve

TABLE 2.4 : PERCENTAGE DI FFERENCES | N PREDI CTED TOTAL EXPENDI TURES

Percentage Differences

Price A and H A and H
$1. 40 a a
1.30 a
1.20 a 100
1.10 a 100
1.00 b 50. 2
.90 -126.1 21.6
. 80 -78.7 6.6
.70 -62.7 3.3
. 60 -34.7 8.9

‘both demand equations lie on P axis
‘actual market transaction denand equation lies on P axis

A final comparison can be drawn by examining the average expenditure
for strawberries by respondents in the actual market transactions and
hypothetical response portions of the study. Average expenditure is
computed by adding the products of price and quantity (rather than
predicted quantity) for each respondent and then dividing by the number of
respondents. Thus, the average expenditure made by actual market
transactions respondents (E,) can_be compared to its counterpart for
aypothetical survey respondents (EH) using the relation D = ((EA - EH)/EA)
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= -.583. After elimnating the actual narket transactions data collected
by TEAM2, however, this value declines substantially to D = -.134. This
latter value of D still is somewhat |arger than those found by Kain and
Quigley (1972) and Kish and Lansing (1954). In their study of housing in
St. Louis, Kain and Quigley found: (1) an average absolute percentage
difference of 21.2 percent between owner and professional appraiser
estimates of value in 113 owner occupied structures and (2) a percentage
di fference between the nean owner and appraiser values of 1.8 percent.
Addi tionally, Kish and Lansing found roughly a 4 percent difference between
mean owner and nean apprai ser house values using a national probability
sampl e of 568 honeowners. This comparison with the housing studies,
however, should not be overdrawn for two reasons. On the one hand,
apprai ser estimates value may differ fromthe price received if the house
were actually sold. On the other hand, the actual narket transactions
demand data (with or without the TEAM2 observations) may only approxinate
behavior at the grocery store.

This section has conpared demand relations for fresh strawberries
based on actual market transactions and hypothetical response data. The
enpirical analysis reveals that the null hypothesis of structurally
i dentical demand equations obtained with these two data coll ection nethods
is not rejected at the 5 percent level of significance. However, at given
prices inserted in the two demand equati ons, percentage differences in the
predicted quantity of strawberries purchased can exceed 100 percent. A
problemw th the data collected is that one of the three interview teans
sold relatively fewer pints of strawberries during the actual market
transactions portion of the study. If the data collected by this team are
set aside, then the percentage differences between average strawberry
expenditures by respondents in the two portions of the study are about 13
per cent.

The results of this section suggest that while demand equations based
on actual market transactions and hypothetical response data may be simlar
from a statistical perspective, the latter type of data may be best
utilized in aggregate form In this situation, which characterizes
nmeasures of the average value of homes in a census tract using owner
estimates or the average willingness to pay for a hypothetica
environnental inprovenment elicited froma group of survey respondents, the
paynment bias from individual observations nay have a tendency to cancel
out. Further research would be useful in establishing whether the findings
presented here can be extended to other circunstances, particularly those
i nvol ving public goods. For exanple, are individuals better able to
accurately answer hypothetical questions about what quantity to buy at
given prices (the situation considered in this study) in comparison wth
questions asking for hypothetical valuations (the situation encountered in
t he housing and environnental studies)? Additionally, what is the effect
on paynment bias in instances where | ess control can be exercised over other
potential sources of hypothetical response bias? One generalization in
this context would be to analyze a good of a nore public character and
thereby allow for the possibility of strategic bias. Oher possible cases
i ncl ude consi deration of goods with which subjects are less famliar, both

29



interns of the nature of the commodity and the prior valuation experience
they have had with it.

2.4 COVPARI SON OF RESULTS:  LABORATORY VERSUS ACTUAL PURCHASI NG BEHAVI OR

Table 2.2 reports the househol d soci oeconom c variables collected in
both the actual field sales survey and the |aboratory situations. As is
evident from the summary statistics reported in this table, the sanple
popul ations utilized in each of our two situations were indistinguishable.

Qbservations of quantities denmanded from the actual field sales were
arrayed by price. Quantities were transfornmed into mean pints of
strawberries per capita for the six prices. Data obtained fromthe four
auctions was collected and arrayed in a simlar manner. The aggregate
price/quantity schedules for each of the two data sources are illustrated
in Figure 2.2. Note that the range of prices utilized in the field is
$1.60 to $0.60 while the range of prices observed in the auction is $6.00
to $0.10.

Because 58 percent of the observations on the quantity of strawberries
demanded were zero, a Tobit estimator was utilized to estimate the actua
field sales demand schedule. The dependent variable in this equation is
quantity of strawberries per capita where “capita” indicates the nunber of
household members. The independent variables used in this regression are
typical of the set of variables traditionally used in demand analysis. A
variety of independent variables were tested along with alternative
functional forns. However, our results were not sensitive to these
alternative specifications. Table 2.5 reports the results of the Tobit
estimates for the actual sales

The nature of the data generated in the auction experinments is
different than the data collected from actual sales. This difference
arises fromthe fact that a vector of (possibly) different bids is
coll ected for each individual in the auction whereas a single quantity is
obtained from the announced price in the field sales. This difference
makes direct econonetric conparison of |aboratory results with field
results intractable.

The |aboratory demand equation was estimated using ordinary |east
squares with the same set of included independent variables used in the
field regression. The independent variables associated with each
i ndividual s distinct single bid were obtained by averaging the val ue of
all independent variables associated with each unique bid val ue. For
instance, if tw individuals submtted the same bid price, the value of al
ot her independent variables at that price was obtained by averaging over
the two individuals.

Again, various functional forns were estimated, but our results were

not sensitive to their selection. Esti mated coefficients for the
sem -logarithmc transformation are reported in Table 2.6.
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TABLE 2.5. FIELD DEMAND EQUATION (t-statistics in parentheses)
(Tobit Estimates)
| ndependent Nor mal i zed Regressi on
Vari abl e Coeffi cient Coeffi cient
Const ant 4.20 2.33
(3.50)
P = price per pint quoted at -1.42 -.788
door (-3.10)
NCOVE = quantity per capita . 000432 . 000240
(1.59)
ATE = hours since last full -.0634 -. 0352
meal (-.556)
ATE2 = ATE squared . 00644 . 00358
(1.45)
ACE = age in years of -. 0133 -. 00740
r espondent (-1.29)
SHOP = days since last grocery -. 00444 -. 00246
shopped (-.172)
VHITE = 1 if white, O otherw se -.373 -. 207
(-.686)
SCHOOL = average education of -.139 -.0772
househol d wage- earners (-2.57)
Standard Error . 555
A
Predicted Probability of QPC > 0 . 432
(bserved Frequency of QPC > 0 417
Log of Likelihood -47. 4

Nunber of

(Observations

72
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TABLE 2.6. LABORATORY DEMAND EQUATIONS (t-statistics in
(ordinary |east squares)

par ent heses)

SEM - LOG
Esti mat ed
I ndependent Vari abl e Coefficient
Const ant 2.08
P = price per pint quoted at door -.692
NCOVE = nonthly income per household menber -.208
(-2.47)
ATE = hours since last ate full meal 117
(1.72)
ATE2 = ATE squared -.0218
(-1.74)
ACE = age in years of respondent . 0233
(-.230)
SHOP = days since last grocery shopped -. 00281
(-1.78)
WHTE = 1 if white, O otherwise . 184
(1.58)
SCHOOL = average education of household wage-earners .0786
Standard Error . 166
Log of Iikelihood 17. 4
Adj usted R . 943
Nunber of Cbservations 420
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G ven that direct econonetric conparison is intractable, the
appropriate conparison of the two estimated demand schedules is reported in
terms of willingness to pay. This method is appropriate for two reasons.
First, use of willingness to pay estimates allows a conparison over a price
range found in both data sets. Recall that the |laboratory auction yielded
a range of offered prices from $0.60 to $6.00, while the field sales prices
were restricted to a range of $0.60 to $1.60. Second, wllingness to pay
neasures (total and incremental) are the appropriate neasures for public
policy issues involving alternative allocations of resources. That is, if
| aboratory nmethods are externally validated in a series of conparison
efforts such as this study, then application to public policy problens
i nvol ving private and public goods will be forthcomng. Such applications
can generate demand schedules that are prenmised, in part, on |aboratory
situations where the public policy issue involves alternative allocations
of the commodity. Resulting estimates of incremental willingness to pay
values can then be utilized in benefit-cost analyses.

Estinmated increnmental willingness to pay areas within the price range
utilized in the field surveys were calculated as follows. Sanple nedians
of each variable (except P) were nmultiplied by their estimted coefficient,
these products were sunmmed, and then added to the estimated intercept term
In this fashion, an average per-capita demand schedul e was obtained in the
price/quantity plane. Then, incremental wllingness to pay values were
cal cul ated as areas under the average per-capita demand schedule for the
actual and laboratory demand curves. These results are reported in Table
2.7 for a set of price ranges.

Di fferences as measured by increnental willingness to pay do exist
between field and | aboratory buyers as presented in Table 2.7. However,
these differences are “snall” over the range of price/quantity behavior
observed in both settings. The differences in incremental wllingness to
pay values reported vary from 6 percent to 13 percent over the range of
prices of $1.35 to $0.60. Above $1.35, the Tobit estimator intersects the
price axis and no additional comparisons can be made.

As always in econom ¢ analysis, a word such as “small” can only have a
relative neaning. W have various nmeanings in mnd which relate to
relative scientific accuracy and traditional neasures of demand
variability. There are at |east two ways to view scientific accuracy: 1)
significant digits and 2) order of magnitude. W\ have reported our
calculations to the nearest cent, which inplies an accuracy of #$.005
(Kreyszig, 1979). Most likely econonmic estimates of demand from any source
are not that accurate. W consider +$.05 as an appropriate neasure of
i nplied accuracy based upon the inplied accuracy of field sales prices
utilized (e.g., $0.60, etc.). Certainly the incremental wllingness to pay
values from “the two sources are indistinguishable following this
interpretation. A second view of accuracy relates to the notion of order
of magnitude estinmates, of which little needs to be said, in that the
reported values in Table 2.7 are consistent following this interpretation.

Anot her distinct set of interpretations of the meaning of “small
differences” relates to conparability of the two sets of wllingness to pay
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TABLE 2.7. | NCREMENTAL ESTI MATED W LLINGNESS TO PAY OBTAI NED
FROM THE FIELD AND LABORATORY DEMAND SCHEDULES

PRI CE RANGE' FI ELD SALES LABORATORY AUCTI ON
(dollars) (cents per capita) (cents per capita)

1.60 to 1.35 00.0° 0.35

1.35 to 1.10 0.37 0.34

1.10 to 0.85 0.19 0.18

0.85 to 0.60 0.18 0.16

.60 to 0.60 is the overall range of the prices used in the field
sal es.

bThis value is 0.00 because the Tobit estimator intersects the price
axi s below 1. 35.

values with respect to other identified sources of demand vari ance.
Sources of such variance have been discussed by Learner (1983) and have been
explored enmpirically by Coursey and Nyqui st (1984). In the Coursey and
Nyqui st study, estimates of demand paraneters were found to change by 50
percent or nore sinmply by changing functional form or the nature of the
error distribution. In this context, the robustness of the estimted
incremental willingness to pay values for the field and |aboratory data
generating techniques is on par with the robustness expected from ot her
typi cal sources of demand variation.

The final enpirical conclusion of the section should not cone as a
surpri se. In the context of a privately consuned commodity, we fail to
reject the hypothesis that valuation nmeasures obtained from traditional
actual field sales data are the same as those that are obtained in a
| aboratory auction which has strong demand revel ation properties. O, in
ot her words, valuation neasures used in the |aboratory appear to be
externally valid for (at least) a class of private goods. But, if one
exam nes what experinental economists actually do in their |aboratories it
is obvious that they control rather than neasure values. Wy then is our
finding of parallelism inmportant?

The answer to this question lies in the answer to another question.
Specifically, what woul d be necessary if our study (and other replications
i ke our study) had found a |ack of parallelismin observed behavior?
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Wuld this nmean a nail in the coffin for experimental economcs? Not in
our opinion. Rather, |lack of parallelism would suggest that questions
about applicability to actual “real world” settings and about
correspondences between “actual” traders and student-subjects raised in the
introduction to this paper are the nost relevant research questions for the
experinmental econom st. Lack of parallelismwould suggest that what
experinmentalists ought to do before anything else is to explain the nature
of the differences that exist in the “real world.”

Qur conclusion inplies that the experimental econom sts’ resources are
better invested elsewhere. Additionally, the profession as a whole is now
provided with a limted piece of information which suggests that a |arger
degree of confidence ought to be forthcomng in the work that nost
experinentalists actually do. However, before such confidence can be
conpl ete, nore |links between the field and the | aboratory need to be
empirically explored. This study has only exam ned one very specific
macroeconom ¢ environnment. Other environnents, especially those associated
with collective choice, remain inportant areas for future research.
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CHAPTER 3

THE APPL| CATI ON OF LABORATORY EXPERI MENTAL ECONOM CS
TO THE CONTI NGENT VALUATION OF PUBLI C GOODS: A RATI ONALE
FOR THE EXPERI MENTAL ECONOM CS APPROACH

3.1 | NTRODUCTI ON

The traditional proposition in public finance theory is that market
or voting institutions are inherently flawed in their ability to bring
about efficient allocation of resources when public goods exist. However
in the past twenty years the theory of public goods has challenged this
proposition through a variety of different channels.

One such channel involves sinply constructing a nechani sm which
solicits the consumer for his or her willingness to pay function for the
publ i c good. This approach is now commonly referred to as contingent
val uati on. Contingent valuation studies may be distinguished from other
forms of public good evaluation nmethods by their use of a survey
questionnaire to acquire informtion. Central to this approach is the
construction of a hypothetical allocation procedure for the public good.
This procedure usually follows the following pattern: First, the comodity
in question is described in terms of its quantity, quality, location, and
time dinensions. Then, the hypothetical market institutions, including the
al I owabl e nmessages whi ch each individual can send, the allocation rules,
cost inmputation rules, and, when appropriate, the adjustnent process rules
are described to each respondent. Finally, each respondent chooses a
nmessage he or she wants to send to the interviewer, the interviewer
transforns this nessage into a final allocation outconme, and this outcone
may or nay not be reported to the respondent.’

Brookshire and Crocker (1981) have argued that the survey approach for
7aluing public goods has a number of demonstrable advantages. Foremost
among these is the fact that the technique generates its own data, does not
lepend upon pre-existing market data, and therefore can be used to value
any public good within a benefit-cost or optimal level of provision
mnalysis. The motivation for this approach also is the result of the
>utright failure or impossibility of more trgf%}ional hedonic wvaluation
ipproaches in a number of important instances.”®

The flexibility of this technique has fostered an explosion in its use
to determne the benefits of governnent regul ations designed to alter or
mani pul ate natural systems. The anal ytical foundations for currently used
contingent valuation techniques have their origin in the work of Davis
(1963), Bradford (1970), Randall et al. (1974), Hori (1975), and Freenan
(1979) . Schulze et al. (1981) and Brookshire and Crocker have summarized
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the wide variety of q?n—marketed goods for which the contingent valuation
method has been used.

Wiile we detail some of these applications in the next section, it
shoul d be imredi ately apparent that the application of a new technique,
such as contingent valuation, to a variety of novel circunmstances and
situations is likely to generate new problens and questions. Resolution of
these problens and questions is required before the technique can be
consi dered accurate and reliable. Thus, since the time that Brookshire and
Crocker argued for nore wide ranging application of the survey nethod, it
has been shown that the techni que provides val ues which approxi mately
coincide with the traditional property value (Brookshire et al., 1982),
wage hedonic (Cummings et al., 1986), and travel cost (Desvousges et al.
1983) nmethods of val uing public goods. Unfortunately, these traditioea
met hods each have their own operational and enpirical difficulties.
Therefore, we must conclude that the conparison studies thenselves are al
i nexact and provide little guidance as to the design of inproved survey
i nstruments. Ideally, we would like to know a priori the exact individua
Wi | lingness to pay functions for a particular public good and then apply
alternative questionnaire designs to these individuals until a design is
found which provides accurate responses. Unfortunately, this is difficult
if not inpossible, in nost field situations

However, all hope in inproving survey instrunments is not |ost. W
argue in this chapter that an approach likely to inprove accuracy of the
contingent valuation nethod, and the only inexpensive one, is a |aboratory
experimental economcs procedure. In a controll ed | aboratory environnent,
i ndi vi dual val ues can be induced over public goods or, when actual physica
goods with unknown individual value are used in experinents, respondents
can be provided with incentives to disclose actual valuations. These
responses can then be conpared to valuation responses obtained from
alternative survey questionnaires. Utinmately, the researcher wll then be
able to walk away fromthe |laboratory with a “best set” of questionnaires
whi ch can be used in the treatnent of public good production problems in
the field.

In the next section we review in detail the present state of
contingent valuation theory and practice. A nunber of problens are
identified fromthe survey literature which suggest the need for
alternative approaches: How, or in what fashion, can survey instruments be
designed so as to elinmnate the systematic strategic and nonstrategic
bi ases inherent in soliciting individual valuations? Wat role do
iterative “bidding gane” (Davis, 1963; Bradford, 1970; and Randall et al.
1974) nodifications have upon the validity and accuracy of survey
instruments? What role do psychol ogical factors have in the divergent
nmeasurenents associated with different public good valuation techniques?
Section 3.3 reviews past theoretical treatnments of the public good
al l ocation problem and how proposed allocation nmethods have performed in
the | aboratory. I ncl uded are theoretical discussions of private good
demand revel ation processes (Vickrey, 1961; Loeb, 1977; Cox, Roberson and
Smth, 1982; Forsythe and I|saac, 1982; and MIgrom and Wber, 1982)
conpetitive public good demand revel ation processes devel oped by O arke
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(1971), Goves (1973), Goves and Ledyard (1977), and Tideman and Tul | ock
(1976), and the role of unanimty voting in public choice discussed by
W cksel | (1896), Buchanan and Tullock (1962), and Smith (1977). Attention
is then turned to sunmarizing the results of applying these mechanisms in
the laboratory and in the field. Section 4 discusses the practica
integration problens involved wth noving froma |aboratory research
environnment to a field contingent valuation study. This section addresses
the operational issues involved with taking a nechanismw th theoretically
strong denmand revelation properties and a strong |aboratory performance
record and constructing its field survey Counterpart. An exanpl e
concerning the construction of an auction-like survey instrunent designed
to extract information about the anount of income required for a group of
i ndividuals to consune a pollutant is considered. The paper closes with a
suggested agenda for future experimental research.

3.2 | SSUES AND EVI DENCE FROM THE CONTI NGENT VALUATI ON LI TERATURE

As noted in the introduction, the contingent valuation approach has
been used to generate willingness to pay functions for a |large and diverse
set of consumer goods. A recent study has extended the technique from
consuners to business firms who were solicited for their willingness to pay
for a proposed national coal resources data system (Brookshire et al.
1983). In nost of these studies, survey techniques were used because other
t echni ques based upon market behavior could not be enployed or had
prohibitive costs. None of the published results suggests that strategic
behavior, in the classic free-rider sense, has affected results. Rather
the principal concern remains that answers to hypothetical survey questions
concerning value may be biased and not conform with actual behavior. As
originally expressed by Bohm (1972), respondents who do not have to
actual ly pay for the provision of the public good in question and who doubt
that any real decision will be nade on the basis of their answer will pose
problens to the surveyor and to later analysis. Wile not necessarily
having an incentive to exhibit free-rider behavior, these subjects also
have no incentive to “tell the truth” and nay easily be influenced by
spurious, irrelevant factors such as a desire to please the surveyor or the
desire to avoid socially unacceptable responses

The contingent valuation nethod does try to reduce the role of these
irrelevant factors by making survey questions as realistic as possible.
This has lead Davis (1963) and Randall et al. (1974) to construct so called
bi dding gane surveys, These surveys attenpt to iterate towards an
i ndividual"s maxi mum wi |l lingness to pay value for a hypothetical public
good. These surveys initially propose a hypothetical change in the |eve
of a public good and then ask the respondent what he or she would be
willing to pay for this level in terms of increases in utility rates,
taxes, entrance fees, etc. The respondent answers with an initial starting
bid. The surveyor then begins a process of increasing the bid of the
respondent until the respondent indicates that he or she would not pay for
the public good at the current price quoted by the interviewer.’
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Anot her approach, which has been utilized by Mtchell (1981) and
Schul ze and Brookshire et al. (1983) to collect bids involves the use of a
so-cal | ed paynent card. In this type of survey the respondent circles an
anmount of money from a set of alternatives printed on the paynent card
which nost closely represents his or her maxi mum w |lingness to pay.
Schul ze and Cummings et al. (1983) used the results of three public goods
studies to show that willingness to pay obtained fromthe iterative bidding
approach significantly exceeds w llingness to pay obtained fromthe paynment
card approach. Exam nation of Table 3.1 indicates that the iterative
bi ddi ng approach yields neasures about 50 percent higher than the payment
card approach. Wy would or should we expect this diversity? Wich is the
appropriate technique to enploy?

At this time, both questions renmain unanswered. The problemis that
there exists no true set of values with which to conpare the solicited
values found in Table 3.1. The best that economsts can do is to find
mar ket situations which might reflect values of associated public goods
Conparison studies with a goal of validating the contingent valuation
approach have been limted to three studies: Brookshiée et al. (1982),

Desvousges et al. (1983), and Cunmmings et al. (1986). Each of these
studi es conmpares the results of a survey study to an hedonic or travel cost
measurenment of a public good s val ue. In these studi es market based

results were within 50 percent of the survey results. These results are
encouragi ng in suggesting that survey approaches yield value estinates of
the correct order of magnitude. However, since the market based
conparison nmeasures thensel ves contain considerabl e anounts of noise, they
provide no guidance for inproving survey designs

To illustrate the difficulty of precisely estinmating the value of
public goods using market data, consider the problem of using a property
value study to determine the willingness to pay for clean air. Figure 3.1
illustrates how individuals'" varied preferences will cause themto |ocate

across a region with continuously varying air quality. G ven the
positively sloped rent gradient shown in Figure 3.1, an individual wth
tastes represented by indifference curve |  chooses to |locate at air
quality level Q I ndividual B with indifference curve 1® locates at air

quality level @ A's indifference curve is tangent to the rent gradient
at point A and B's indifference curve at point B. Now consider M. C He
also locates at air quality level Q and has an indifference curve |
tangent at point B, although his indifference curve has a radically
different shape compared to M. B. In fact the demand curves for clean air
(Q for M. Band M. Cwll look like those in Figure 3.2. M. B is
wlling to pay nore for an inmprovenent in air quality than M. C (and vice
versa for prevention of a decrease in air quality) but the information
given by the hedonic rent gradient does not allow us to discern between B
and C. Looking at Figure 3.2, we know fromthe rent gradient that nargina
w I lingness to pay and quality of clean air demanded are at point Z
However, one point on an individual demand curve is not sufficient to make
a slope estimte which would allow calculation of willingness to pay (area
under the demand curve). Thus, individual demand curves for clean air
cannot be estimated from a hedonic rent gradient for clean air.
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TABLE 3.1: | TERATI VE BI DDI NG AND THE PAYMENT CARD APPROACH

Average Bid
(Standard Errors) Sanpl e Size
Iterative Bidding Payment Card
Visibility at the $9.20 $5.69 64
Grand Canyon (11.54) (7.21)
>N
o
T (| National Water $8.71 $6.50 56
& | Quality (11.11) (8.48)
S
Containment of $25.85 $16.02 163
Hazardous Wastes (36.43) (20.78)
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Figure 3.1
I ndi vidual s’ Varied Preferences and Locational Choice

Rent

Rent G adient

Q
- e - —

o

L
o

o

1 Air Quality

42



Figure 3.2
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Next consider Figure 3.3, the classic Clawson-Hotelling travel cost
case. Two individuals A and B live at the same distance from a site.
Their individual demand curves are D, and D_,. They have the same travel
cost TC° and number of visits V éht dif?erent demand curves and
consequently different willingnessoto pay for the site. Market data on Z
tells us nothing of the slopes and willingness to pay of the two
individuals A and B. Thus, we are in an analogous situation to that of
Figure 3.2. However, the situation is potentially even more complex. For
example, individual C with demand curve D, might choose a different number
of visitg but we still only obtain data on one point along his demand
curve, Z . One can always solve these problems by adding enough arbitrary
assumptions (form of utility function, identical number of visits etc.) or
by adding additional data on individual behavior. The former solution
does, however, make benefit estimates from the indirect market data
approach dependent on which arbitrary assumptions have been introduced to
get around the problem of nonidentical preferences. Consequently such
benefit estimates must now be regarded as having considerable uncertainty
introduced as to their accuracy. These concerns are now widely documented

in work by Mdler (1974) (who perhaps first raised the issue), Mendelsohn
(1980), Brown and Rosen (1982), and others.

W are consequently lead to the conclusion, at |east temporarily, that
hedoni ¢ and travel cost neasures are not the answer to the probl em of
finding sufficiently accurate estimates of willingness to pay which could
serve as anchors for inproving survey instrunents. It is our conjecture
devel oped upon sonetines serendipitous suggestions from the existing body
of contingent value literature, that anchor values can be nore accurately
obtained in a laboratory setting using methods commonly enpl oyed in past
and ongoi ng experinental economcs. \Wiile this argunent is carried to
fruition in the next section, we turn now to an examnation of the results
whi ch predicated our conclusion.

First, as shown in Table 3.1, values fromthe payment card approach,
which might be interpreted as “opening bids” in an iterative bidding sense
are significantly smaller than the final bids obtained fromthe iterative
approach. Randall et al. initially utilized an iterative bidding approach
because they hypothesized that such a process night be nore “narket-Iike"
to the respondents and could therefore sinmulate a conpetitive auction
experi ence. In fact, laboratory auction results have shown that bidding in
an auction process, even when it is theoretically in the inmediate best
interest of an individual participant, reflects full wllingness to pay
only aﬁter a series of iterative learning periods (Cox, Roberson, Smith,
1982). This woul d suggest a priori that an iterative bidding survey
scheme mght be expected to outperform the paynment card approach.

A second unresolved problemin the contingent valuation approach is
the unexpectedly large difference obtained for both private and public
goods in willingness to pay versus w llingness to accept conpensation
studi es. Theoretically, questionnaires designed to ask an individual for
paynment to acquire a good should provide simlar results as questionnaires
designed to ask an individual how nuch conpensation is required to give up
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t he same good. 10 Results fromthree studies, conpiled in Table 3.2, wll

serve to docunent these differences

Table 3.2 compiles the results of a field survey concerning visibility
improvements, a field study concerning hunting permits, and a laboratory
study concerning, lottery tickets. The results of both the hypothetical
field and actual laboratory studies all indicate that willingness to pay
measures are significantly smaller than corresponding willingness to accept
measures. All the differences are much larger than can be accounted for by
possible income effects. Professional speculation about the nature of
these layge differences has usually centered upon ethical or psychological
factors. We offer a rather different working conjecture. If respondents
treat the contingent valuation as an auction, then a logical strategy is to
adopt an initial bargaining position with low initial bids and to strive to
pay as little as possible for the good in question. Similarly, if the
respondent is asked to consider giving up a commodity, then initial
willingness to accept offers ought to be set as high as might seem
credible. 1In either case the individual is just rationally beginning with
a strong initial negotiation position. Without an addition to the
iterative bidding survey mechanism which induces competitive incentives the
gap between willingness to pay and willingness to accept should not be
expected to disappear. None of the three studies mentioned above employed
such a mechanism.

3.3 LABORATORY EXPERI MENTAL METHODS AND PUBLI C CHO CE

Wth the above background it is now possible to say sonething coherent
about the relationship between Iaboratory'lspxperinEntation and conti ngent

val uati on nethods of valuing public goods. Presently utilized contingent
val uation surveys are designed to collect field data relevant for social
policy analysis using alternative survey instrunments. Each of the

instrunents has its own set of rules and therefore causes a specific set of
i ndi vidual messages about the public good to be furnished. The survey
met hod exercises control over changes in the institutional rules for
allocating a public good but little or no control over individuals’
valuation of the good. A researcher may propose a new questionnaire design
and test that design in the field. However, |acking control on information
concerning preferences, the results of that survey cannot be unanbi guously
i nterpreted. Eval uation of each survey's results is conplicated by the
classic problem of underidentification. Field experinents nust be
interpreted in terms of assunptions about both individual preferences and
assunptions about behavior inmplied by the rules of the survey. However,
the fundanental objective behind a | aboratory experinent in economcs is to
create a manageabl e “macroeconomc environment in the |aboratory where
adequate control can be nandated and accurate neasurenent of relevant
vari abl es guaranteed” (WIde, 1980, p. 138), As pointed out by Snmith,
control and neasurenent can only be neasured in relative terns, but
undoubtedly are nuch nore precise in the laboratory than in the field.

The technique of |aboratory experimental methods is ideally suited for
testing the relative performance of different contingent valuation surveys
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W LLI NGNESS TO PAY VERSUS W LLI NGNESS TO ACCEPT

TABLE 3. 2:
Average WIIlingness Average W/ Iingness
to Pay to Accept
(Standard Error) (Standard Error)
Visibility* $3.53 $46. 63
(0.462) (14.14)
>
44
5
Goose H i
2 | Dermiestr 8 $21. 00 $101. 00
S
$1. 28 $5. 18

Lottery Tickets

*

Contingent Valuation of Visibility in Four
Average willingness to pay for inmprovement in visibility from
Average w | lingness to accept conpensation for

(1980).
25 to 75 mles.

visibility decrease from 75 to 25 niles.

* %

Heberlein (1979).

* % %

No standard error

WIlingness to pay or

(1984) .

accept for lottery tickets.
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Corners Area, Rowe et al.

W1 lingness to pay or accept for goose hunting permts, Bishop and
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and for designing and evaluating new survey instrunents of interest to
policy nekers. Laboratory environs can give the econom st conplete contro
over individual preferences. Any desired configuration of preferences over
an abstract collection of public or private goods can be induced for a
group of individuals (Smth, 1976, 1982). Each individual is assigned a
payoff rule indicating the amount of money he or she will receive for
various outcomes of the social decision process. As long as the individual
prefers more money to less, a preference ordering is induced over the
outcomes of the social decision process

Once preferences are controlled, |aboratory nethods can be used to
study the conparative performance of survey instrunments. The research
objective in conparative studies is to understand how and why different
field instruments solicit messages fromindividuals by conducting simlar
surveys in the |aboratory. Fortunately, the results of these types of
studies usually provide insights for nodifying existing institutions and
direct future research. Subsequently, testing of new questionnaire classes
with novel allocation rules nmay be quickly and inexpensively acconplished
in the |aboratory.

Additional research directives also may be forthcom ng from public
choi ce nodel i ng endeavors. Theory may suggest that possible survey
mechanisns with certain socially desirable outcomes may exist. Survey
instrunents which mmc these nodels may be designed, tested, and conpared
to traditional results.

Vol um nous processes for allocating both private and collective goods
have been proposed in the economc literature over the past 25 years. To
us, the inmplications of this literature suggest a set of well defined
guidelines for inproving both the accuracy and validity of contingent
valuation nethods. However, these processes have been largely ignored by
econom sts who design public choice questionnaires. W close this section
of the paper with a brief discussion of proposed designs of mechanisns for
resource allocation and and expl anation of why these proposals deserve high
priority in future contingent valuation research. This discussion also
hi ghlights the potential afforded by |aboratory experinental nethods in the
survey design process.

The nost inportant concept in the evaluation of an allocative system
and the concept which has driven institutional theorists is that of
jncentive conpatibility. An institution's rules are incentive conpatible

. if the information and incentive conditions that it provides
i ndi vidual agents are conpatible with (i.e., support) the attainnment of
socially preferred outcomes. . . . This neans that the rules specified in
the institution in conjunction with the maxi m zi ng behavi or of agents
yields a choice of nessages which constitute a Nash equilibrium whose
outconmes are [socially desirable].” (Smth, 1982, p. 927.)

Vickrey (1961) published the first article in which a mechanism for
achi eving optimal allocations was proposed. Hi s seal ed-bid auction
mechani sm had the property that each participant had a dom nant bidding
strategy to truthfully reveal demand. Vickrey’'s fundamental and
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pat h-breaking result has recently enjoyed a renaissance and has
precipitated considerable attenti on on designing demand-revealing
mechani sms: Shubi k (1975), Dubey and Shubi k (1980), Cox, Roberson, and
Smth (1982), Forsythe and Isaac (1982), and MIgrom and Wber (1982)

Most of this literature analyzes a nodel in which a single indivisible
object is to be sold to one of a group of potential buyers. Each bidder
has preferences defined over the object and over risk but not necessarily
over the value to other bidders. The auction is assuned to be a
noncooperative game played by the bidders

Two kinds of auction mechanisms have been considered in the
theoretical literature, oral auctions and sealed-bid auctions. In oral
auctions an exchange of messages occurs between individuals according to a
set of rules of negotiation. A contract can then occur. In an English
auction, bids are announced by the buyers, a bid remains standing until a
few higher bid replaces it, and the auction stops when an auctioneer
decides that no higher bid is to be forthcoming from the buyers. In a
Dutch auction, price is set initially "high" and then lowered automatically
fn increments until one of the buyers accepts the current value of the
object and terminates the auction. In sealed-bid auctions, individuals
submit messages to a seller or a representative of the seller who then
Jetermine outcomes based upon a set of pre-announced rules. In a
first—price auction the buyer who submits the highest bid receives the
5bject and must pay his bid. In a second-price auction the highest bidder
alsolgeceives the object but only-§§§§=ﬁ%%?=7ﬁ§=§:?zﬁa highest bidder

Hid. Several interesting rﬁﬁylts emerge from the theoretical
consideration of these auctions.

1) In first-price auctions the optinmal individual bid is less than
the value of the auctioned item That is, an individual has no incentive
to reveal denand

2) The first-price auction does not inply Pareto-optiml allocations.

3) Conclusions concerning the first-price auction also apply to Dutch
auctions.

4) In second-price auctions the optimal individual bid is equal to
the value of the auctioned item That is, an individual has every
incentive to reveal demand

5) The second-price auction inplies Pareto-optimal allocations.

6) Conclusions concerning the second-price auction also apply to
Engl i sh aucti ons.

Based upon the results of 12 experinents conducted by Coppinger, Smth
and Titus (1980) and 780 experinments conducted by Cox, Roberson and Smth
(1982) * the above inplications were supported for groups of size four or
greater except that first-price and Dutch auctions did not appear to be
exactly isonmorphic. The deviant results for groups of size less than four
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were conjectured to be due to a failure in the assumption of
noncooperation. An important conclusion resultant from these studies was
that not all subjects in a second-price sealed-bid auction realize that
bidding full value is a dominant strategy. Some never do. Others require
a period of time over a sequence of bidding games to "learn" the strategy.
Coppinger, Smith, and Titus ". . . question whether any meaningful one-shot
observations can [therefore] be made on processes characterized by a
dominant strategy equilibrium." (1980, p. 21.) It appears that the
desirable properties of second-price auctions do reveal themselves, but
sometimes only in a limiting sense after the subject has time to experience
the operation of the mechanism.

Why does the second-price auction have such nice theoretical
properties and the first-price auction not have them? Vickrey (1976) has
posited the following intuitive explanation:

"The essence of these cases that admit of the achievement of a
Pareto optimal result seems to be the extent that the participants
have a choice as to participating or not, it is an all-or-nothing
choice. There can be no strategic holding back [of demand]: for an
individual to hold back is to achieve a zero-gain for himself."
(Vickrey, 1976, p. 15.)

This general result has led researchers to consider the properties of
more complex multiple unit auctions. Engelbrecht-Wiggans (1980) have shown
that when more than one unit is auctioned in a single sealed-bid auction
that the desirable properties of demand revelation break down. Individuals
will tend to underreveal demand. If each person can only bid on one unit
though, the desirable properties of the second-price auction still hold
(Vickrey, 1976). The performance of auction mechanisms which include more
complex bidding such as a sealed-bid auction involving a single price for a
nultiple number of units or a sealed-bid auction in which the individual
submits a different bid for each unit is examined in Dubey and Shubik
(1980), Palfrey (1980), Smith, Williams, Bratton, and Vannoni (1982),
Coursey and Smith (1984), and Miller and Plott (1983).

How can these results from private good auction theory help to provide
lirection in designing contingent valuation surveys? First, they provide
insight concerning how to true elicit valuations. Individuals must be
>laced in an "all-or-nothing" situation in the questionnaire where no
strategic holding back can help them. If the questionnaire can be designed
in such a manner that a single unit or a single unit per individual is to
>e hypothetically auctioned off in a second-price fashion, then more
lJemand-revealing behavior, and therefore information about true valuations,
should be expected to occur. Secondly, an iterative auction framework is
suggested. Because of the reported demand revelation "learning period"
issociated with the second-price auction, individuals also should be placed
in a survey situation which provides them with tentative information about
1llocation before results are finalized.

In a series of papers Smith (1977, 1979a, 1979b, 1980), Ferejohn,
‘orsythe and Noll (1979a, 1979b), and Ferejohn, Forsythe, Noll and Palfrey
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(1982) * * have considered extending an auction mechanism to public goods
This involves designing a process based upon a G oves-Ledyard (1977)
mechani sm for providing a collective good. In a public good auction

i ndividuals submit desired quantities of the conmodity and their cost share
or contribution for the comodity that they would voluntarily accept. Each
individual is reported the average group quantity and his or her share of
total cost given the contributions of others in the group. Each individua
then has the right to veto or agree to the tentative results. G oup
agreement prevails if and only if each individual agrees upon the outcone
and the group covers the cost of the proposed amount of the public good.
If agreenent is reached, then each individual receives the public good and
must pay his or her cost share

The no-veto condition nmeans that we have a tatonnement process in the
sense that no contracts can occur until all individuals in the group are in
equilibrium or agreenment. This provides at least a partial solution to the
problem of free-riding or the incentive to contribute |less than true
maxi mum wi | i ngness to pay. One individual can veto the results of the
auction even if every other individual in the group agrees about a given
quantity and distribution of cost shares

I n experinental exam nations of the public good auction nmechani sm
using a tatonnement process, Smth (1979a, 1979b, 1980), Ferejohn,
Forsythe, Nell and Palfrey (1982), and Coursey and Smth (1984) found that
Li ndahl optimal quantities of the public good are provided by groups wth
up to nine nenmbers. These studies and other studies conducted in the field
by Bohm (1972), Ferejohn and Nell (1976), and Scherr and Babb (1975)
suggest that it is possible to construct decentralized processes for the
provision of public goods

These studies al so suggest how an iterative auction framework can be
integrated into a questionnaire framework. An iterative or sequential
survey can be conbined with a tatonnenent voting process. Such a unanimty
requirenment is used in the London gold bullion market, Jarecki (1976), and
has been found to inprove efficiency and decrease underrevel ation in
private as well as collective allocation nechanisns (Smth, WIIiams,
Bratton, and Vannoni, 1982; Smth, 1982; Coursey and Smith, 1984; Ml ler
and Plott, 1983; and the earlier pure public good references).

3.4 AN EXAMPLE: REVELATI ON OF COVPENSATI NG | NCOVE VARI ATl ON

In order to illustrate some of the points made in the previous two
sections we consider the problemof constructing two different survey
instruments which attenpt to reveal how nuch individuals are willing to
accept in order to have a factory nove into their physical environnent.
The first survey proposed is structured nore or less along the lines of
current contingent valuation practice. The second is structured al ong the
lines of current experimental economcs practice, using a hypothetical
Vickrey second price auction
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Suppose that the environment consists of i = 1, 2 ., . ., I individual
economic agents who have utility functions defined over income, Y,, and Q,,
a "bad" commodity such as the smoke produced by the factory. Thus U, =
U, (Y., Q,) is individual i's utility function with an/aY > 0 and BUEYBQ
<*0 for all {i. Suppose that there exists an income compensation AY, whicﬁ
would just make an individual i indifferent to a choice between a:%moky
environment and extra income and a clean environment with no extra income.
Or, AY, is implicitly defined by Ui(Y' + AYi, 1) = U,(Y,, 0). Thus, AY, is
i's willingness to accept monetary payment  for theJSmgke produced by a
nearby factory.

Suppose now that the AY, are rank ordered from i =1, 2, . . ., I, the
ranking is denoted by super:hr," and that AYI_i AYL < ... < AYE. 2 hen
this ranking defines a compensating income variation supply functf%n (see
Figure 3.4). This curve may also be thought of as the supply function for
pollutable locations. Assume for simplicity that the factory produces an
integer N < I total units of pollution and that the maximum consumption of
Q is one unit per individual. Each individual who is affected by the
factory consumes one unit of pollutant and each individual who is not
affected by the factory consumes zero units of the pollutant. The
situation described can be imagined as a cloud of smoke which, as it grows
in size (N), envelops more and more homeowners (individuals) who surround
the factory emitting the smoke. The problem facing the economist is to
conduct a survey to determine the damages done by a given factory which
produces N units of smoke.

3.4.1 Institutional Proposal: Solicited Conpensating Variations

The first approach to this question involves constructing a survey
which solicits or asks each i to submit a message m which is his or her
wi | lingness to accept an incone conpensation offer f& one unit of Q This
i nvol ves only one period of data collection and analysis. Allocation of
one unit is nmade to the N individuals who submt the |owest willingness to
accept offers. For these individuals U= U(U+ m, 1). Al'l other
i ndividuals receive no units of Qand for this group U= U (Y, O.

The problem with this institution is that a dom nant strategy
equi l'i brium involves asking for an infinite incone conpensation.” There
is no incentive for an individual to provide the surveyor with any accurate
i nformation concerning actual willingness to pay except perhaps a desire to
be honest, which nmay conflict with any auction-like experience the
respondent may have had. Any auction-like experience would induce the
respondent to open with a very large bid (theoretically infinite) to put
himor herself in a good negotiating position. This theoretical result is
consistent with the |arge unaccounted for difference between willingness to
accept and willingness to pay previously shown in Table 3.2.

3.4.2 Institutional Proposal: Tatonnement Version of the Second-Price
Auct i on

Now consider an alternative iterative survey. During each trial t
wtht=1, 2, . . ., T let each individual i submt a nmessage mwhich is
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his or her willingness to accept income compensation offer for one unit of
Q. Tentative allocation would then occur according to the following rules:
Firsf__fﬁe_affers m, would be ranked from lowest to highest such that
m. < ml < . « < m.. A reigning offer price for all accepted offers
would ge determined according to gules of second-price auction. Thus m =
(see Figure 3.5). If m, < 0 then an individual would be tentatively
compensated with a payment of m and would tentatively have to cgnsume one
ugit o&»pollutant. So tentatively for this group U = U Y, +m, 1). If
m > m then an individual would be tentatively compensat % nothing and

tentatlvelz would have to consume zero units of the pollutant. So for this
group Ui U (Yi’ 0).

*

These tentative results of the survey would then have to be put to a
vote. All members of the group who were allocated one unit of the
pollutant would vote on whether to finalize the allocation results for that
trial. If all voted "yes" then everyone would realize their allocations.
If at least one individual voted "no" and vetoed the results of the trial
then a new trial would be conducted. A second survey would be
administered. The survey and voting processes would continue until a
unanimous agreement occurred or until a maximum number of surveys T had

been performed. 1In that case some terminal (perhaps random) allocation
procedure might be invoked.

Notice that this survey instrument incorporates three elements which
theoretically and empirically should allow it to outperform the first
survey. It is a second-price auction, iterative learning effects are
permitted to occur, and it is a tatonnement process. Its primary

lisadvantage over the simple survey lies in the cost of performing multiple
lterations.

A conparison of the two surveys can easily be acconplished in the
| aborat ory. Monetary val ue can be induced upon the compensating incone
l evel required for each individual to hypothetically consume a fictitious
pol | utant. In addition, more conplicated allocation mechanisms can be
constructed and tested for cases where individuals may consume nore than
one unit of the pollutant or where the pollutant is a pure public good or
externality. Simlarly, the performance of the relatively sinple
hypot hetical iterative bidding game and other internedi ate nechani sns can
be contrasted to the Vickrey second price auction. Both of these
institutions can be checked for accuracy through |aboratory
experimentation. Hopefully, this research approach will allow an
understanding of the tradeoff between the complexity (and cost) of the
survey nechani sm and the accuracy of the results

3.5 CONCLUSI ONS

We have inmplicitly argued in the last section that a dynamic iterative
survey nechanism may well need to be enployed in the design of contingent
val uation survey instruments in order to inprove the accuracy of responses.
Furthernore, due to the current inaccuracy of hedonic and travel cost
approaches for valuing public goods, the least cost nethod, i, 6 our view,
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Figure 3.4
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for establishing anchor or true individual values for testing alternative
survey instruments is to use laboratory experiments. The objective of

t hese experinents should be the devel opnent of the nost sinple survey
desi gn which gives accurate responses subject to the budget of the

i nvestigator. Is a conmplex iterative voting procedure required? How fast
wi |l such a procedure converge to “true” values? Wat is the effect on
incentives of relaxing the unanimty voting feature for large groups? Al
of these operational questions can at |least qualitatively be answered in an
experinmental |aboratory setting.

Thi s approach would allow rapid resolution of a nunber of problens
whi ch have developed in the application of the contingent valuation
appr oach. First, the large difference between econom c neasures of
willingness to accept and willingness to pay may be greatly reduced by
application of demand revealing nechanisns. Any remaining difference
between the two nmeasures might then be properly attributed to
psychol ogi cal, ethical or other conplicating factors.

Second, the consistently large differences between the iterative
bi ddi ng and paynent card neasures of wllingness to pay suggests that one
of the procedures m ght be nmore accurate than the other. Laborat ory
experimentation should be able to quickly identify the superior procedure.

Third, contingent valuation studies which involve uncertainty have not
proven successful. In a study of the willingness to pay to contain toxic
wast es undertaken by Cumm ngs and reported on in Schul ze and Cunm ngs, et
al. (1983) nearly half of the respondents were willing to contribute the
same amount of noney for 50 percent odds of containment as for 100 percent
odds of containment. Does this result indicate a failure of the expected
utility hypothesis or a failure to perceive or conprehend probabilities by
a large subsample of individuals? O, is the survey at fault? Again the
| east cost approach for resolving these questions is likely to be a
| aboratory setting.

Finally, individuals may have severe perception problens with the
timng and method of payment used to collect bids for public goods.
Schul ze and Brookshire, et al. (1983) report on a |large divergence in the
val ue of preserving visibility for visitors at the Gand Canyon using
monthly payments in the form of higher electric utility bills to collect
paynment as conpared to collecting higher daily entrance fees. Note that
the first nethod hypothetically collects a regular paynment on a nonthly
basis while the second hypothetically collects paynents only if respondents
visit the Grand Canyon. The first nethod inplied an overall larger tota
benefit of preserving visibility than the second. Again, |aboratory
experinments could readily determne the relative accuracy of alternative
tenporal payment nechani sns.
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The example cited refers to a second-price Vickrey sealed-bid auction.
It is a domnant strategy equilibriumfor each individual in such an
auction to bid full value or reveal demand for the single unit sold
in each period. At best, it usually takes subjects a few periods to
realize this. Some individuals never totally reveal demand. See Cox,
Roberson, Smith (1982) for details.

The difference between the two neasures is theory due to an incone
effect. This income effect in practice is usually small. See WIllig
(1976).

Actual in the sense that subjects actually realized the nonetary
consequences of their actions

See the discussion in Knetsch and Sinden (1984).

The introductory remarks of this section draw heavily upon Smith
(1982, pp. 928-930) and are verbalized by the authors in terms of
field contingent valuation studies and their relationship with
experinmental econom cs. See also Plott (1979), Plott (1982), and
| saac (1983).

These descriptions are neant to be brief. For a detailed description
of the four basic auction types see Cassady (1967) or Coppinger, Smith
and Titus (1980).

Al'l are derived in Cox, Roberson, and Smith (1982). See also MIgrom
and Weber (1982).

See also Smith (1967) and Bel ovicz (1979).

Provide the individuals with nore than a one-shot survey. Let them
answer a survey, report the tentative results of that survey back to
them let them adjust their answers, report the new tentative results
and so forth until an announced stopping tine. At this stopping tine
allow the final results to take effect.

See also the special Spring 1977 supplement to Public Choice

Loeb (1977) considers the general conparability problenms associated
with relating private good auction nechani sns and public good auction
mechani sns.

This function is in general a step function. The assunption that
individual 1 has a |ower AY than individual 2 and so forth is only a
simplifying assunption to keep the mathematics sinple.

If i maximizes Ui(Y, + m,, 1) then he will select an infinite value
for m,. Only a pre%erence for fairness or equity not modeled in this

problem would cause m, to be bounded.
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CHAPTER 4

PRI VATE GOOD EXPERI MENTS: A COMPARI SON CF ALTERNATI VE
VALUATI ON MECHANI SM5 FOR NON- MARKET COWMODI Tl ES

4.1 | NTRODUCTI ON

Can econom sts provide accurate estimtes of the value of commodities
not traded in markets? Public choice and environmental econom sts woul d
certainly answer in the theoretical affirmative. However, consider the
enpirical record

I ndi rect nethods such as those used in hedonic property val ue and
travel cost studies have been used to value a variety of public and
envi ronnmental goods w th apparent success (Freeman, 1979). However, values
obtained in these studies have come under increasing scrutiny due to the
possibility of an identification problemwhich, up to the present time, has
not been resolved (Brown and Rosen, 1982).

A second nore direct approach terned contingent valuation has been
empl oyed in other cases. This approach uses surveys to ask individuals to
attach their own subjective values on alternative provision |evels of
non- mar ket commodities (Schul ze et al., 1981). It has been shown that the
results of such contingent valuation (or survey) studies are statistically
equi valent to the results obtained fromindirect approaches when
i ndividuals were asked for their willingness to pay for the good s
provision (see Brookshire et al., 1982 and Desvousges et al., 1983),In
contrast, values obtained using an identical contingent valuation approach
where individuals were asked for their wllingness to accept conpensation
(for the goods nonprovision) are as nmuch as an order of magnitude |arger
than willingness to pay neasures for provision of the same good (Bishop and
Heberlein, 1979 and Rowe et al., 1980). This result is at considerable
odds with econom c theory which predicts that willingness to accept and
W | lingness to pay measures of value should differ by only a (usually)
smal | income effect (WIlig, 1976).

Thi s apparent divergence between wllingness to accept (WA) and
wi llingness to pay (WIP) neasures has |ead econom sts to question or
discredit the entire contingent valuation approach (Rowe and Chestnut,
1983).  Additionally, psychologists and others who have questioned the
feasibility of valuing conmodities not traded in narkets have used this
di vergence to attack the traditional econom c theory of value (Knetsch and
Sinden, 1984). Further, those reporting encouragi ng conparisons between
i ndirect hedonic approaches and direct contingent valuation approaches
soliciting willingness to pay have not statistically resolved the disparity
because of the limted accuracy of the indirect measurements
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Fortunately, a third avenue for estimating values is available
(Coursey and Schul ze, 1986). Econom ¢ theorists and experimental
econom sts have denmonstrated both the feasibility and accuracy of denmand
reveal i ng mechani sns such as Vickrey (1961) auctions applied to private
goods and G oves-Ledyard (1977) mechanisns applied to public goods. This
work has focused on the performance of alternative allocative mechanisns
and relies upon controlled or induced individual values rather than on
obtaining initially unknown values for narket or non-narket commodities
(Smith 1976, 1982).°

Because our experinents are designed to explore the nature of
preferences rather than the issue of preference revelation they do not_
utilize induced value theory. Rather, individuals are assuned to have a
state dependent utility function which includes income and al so exposure to
an unpl easant (bitter) taste experience. Qur experinents are designed to
determ ne how individual s value this unusual experience both fromthe
perspective of accepting payment to endure the experience and from the
perspective of paying to avoid a bitter tasting experience. The bitter
substance used in the experinments, sucrose octa-acetate (SOA), has |ong
been used by psychologists in taste experinents and provides a carefully
controlled, safe, but unpleasant experience (Geen, 1942 and Li negar
1943) .

The experinments consist of three parts. First, each subject is asked
to provide either a hypothetical WA or WIP for tasting SCA based on only a
verbal description of the substance. Second, subjects are allowed to
sanple a few drops of SOA and are again asked for either WIA or WP.
Third, groups of individuals who were originally asked the WA questions
participate in a Vickrey auction for a fixed supply of the SOA Low
bi dders are then actually conpensated to taste the substance. For groups
originally asked the WIP questions, a simlar Vickrey auction is held for
not tasting the substance and high bidders actually pay to avoid tasting
SOA.

Presumably, the well docunented demand reveal ing properties associ ated
with the conpetitive Vickrey auction should provide “true” values in the
form of individual bids. These values, unlike those used in previous
econom ¢ |aboratory experiments, are not known in advance as is the case
with induced values. They depend on individual preferences with respect to
two states of the world: tasting or avoidi ng SOA The fact that
i ndi vidual values are not induced allows the collection of hypothetica
values in a controlled laboratory setting. Qoviously, if subjects were
aware that the value of the comodity in question was known to the
experimenter (e.g., a coupon which could be redeemed for a specified dollar
value at the end of the experiment) they would be less likely to give
strategic, untruthful, or biased hypothetical responses. Qur experinents
al | ow conparison not only between hypothetical and market values in a given
WIA or WIP setting, but also between WIA and WIP nmeasures of val ue.
Therefore, the reported results are interesting both in terms of measuring
the validity of the contingent valuation technique and in ternms of
validating or rejecting the economic-theoretical hypothesis that WA and
WP neasures of value should coincide. Finally, it should be noted as an
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alternative hypothesis that psychologists predict a |large difference
bet ween WIA and WIP based on cognitive dissonance grounds. W will not
present cognitive dissonance theory here since an earlier paper (Akerlof
and Dickens, 1982) has discussed it at sone |ength. However, econonists
view the large predicted psychol ogical differences between WA and WIP to
be a form of “irrational” behavior.

4.2 THEORETI CAL STRUCTURE OF THE EXPERI MENT
The following notation will be used to denobnstrate the nature of

utility maxi mzing behavior for a rational individual in our experinmental
setting:

Let Y = individual incone
Y° = initial income before the experiment begins
a = taste exposure to SCOA (either zero or one cup of the SOA
liquid in the experiment, a = O 1)
B =bidto pay to avoid tasting one cup of SOA, a wllingness to

P pay neasure

B,= bid to accept paynment to taste one cup of SCA, a wllingness
to accept measure

M= nonetary conpensation to take part in the willingness to
pay experinent.

I ndividuals are assumed to have a utility function of the form
u= uYy, a) (1)

where the marginal utility of increased incone is positive and the narginal
utility of tasting SOA is negative.

W1 lingness to accept compensation to taste SOA, B, is then defined
implicitly by the relationship

Uy'+B, 1) =Y, O (2)

so the utility of receiving Ba dollars in addition to the individuals
initial income of Y* dollars for tasting SOA (a = 1) is equal to the
utility derived frominitial income Y’ when not tasting SOCA (a = O. A
rational individual would thus require at least B,dollars to voluntarily
taste SOA

Wl lingness to pay to avoid tasting SOA, B_ is inplicitly defined by
the relationship P

U(Y°+M-B, O =UY+M 1). (3)

60



Note that individuals nust receive sonme anount of noney M before
participating in this part of the experinment since they nust taste SCA
unl ess they bid sufficiently to avoid the experience. Qobviously, if

i ndividuals were not first induced to participate with a value of M
sufficiently large, they would not participate in the experinent.
Individual s therefore start with an income of Y* + Mbut may give back Bp
dollars to avoid tasting the SOA solution. This yields utility as shown on
the left-hand side of (3). O, individuals can choose to keep an incone of
Y° + Mand taste SCA yielding a level of utility as shown in the right-hand
side of (3). A rational individual’s maxinmum willingness to pay to avoid
tasting SOA, Bp, is obtained by setting utility levels in these two states
equal as shown in (3).

If M were zero, then willingness to accept would clearly be greater
than willingness to pay, B_ > B_. However, since bids in the experiment
were typically less than $f0, tBis difference should be very small since
the income effect at that level is insignificant. However, M is not zero.
To examine the affect of M on B_ and B_ note that if M is set equal to B
in (3) then (3) becomes identichl in feructure to (2). Consequently, if
individuals could a priori be given an amount of money to participate in
the willingness to pay experiment exactly equal to their bid, M = B, then
willingness to pay and willingness to accept would be identical, B P- 3 s
and the income effect would exactly cancel out. In the actual codrse JF
the experiments individuals were given an amount of money M greater than B
to insure their participation in the willingness to pay experiment. ThusP
M more than offsets the income effect in the actual experiment and we would
expect B > B_. However, as noted above, the income effect should be small
in any cgse s?nce M, B, and B were all small relative to Y°. The working
hypothesis is then thal willingness to accept and willingness to pay should
be very close, if not identical, in the experiment. Further, if the
Vickrey auction is successful in obtaining "true" and rational bids,
willingness to pay and willingness to accept measures of the value of
tasting SOA should be statistically indistinguishable for a given random
sample drawn from a population of subjects.

4.3 EXPERI MENTAL DESI GN

Sixty-four volunteer, full tine students recruited from undergraduate
busi ness classes at the University of Wom ng participated in eight
| aboratory experinments dealing with the gustation of the SOA sol ution.
Thirty-two students conpleted four WA experinents and thirty-two students
conpl eted four WP experinents. Each of the WA and WIP experinments
consisted of, three parts: Part 1: Totally Hypothetical, Part II:

Semi -Hypothetical, and Part [1l: The Auction. Each experinment involved a
group of eight individuals. No individuals participated in nmore than one
experiment.

z

At the outset of each of the three Parts of the experiments each
subject was given detailed, witten instructions describing that Part which
they were instructed to read thoroughly. Then, the nmonitor of the
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experinment orally reviewed the instructions to ensure full understanding
prior to the actual elicitation of nonetary bids

Part | (Totally Hypothetical), was designed to elicit traditiona
survey WA and WIP nonetary responses foll owi ng Brookshire et al. (1982),
Schul ze and Brookshire, et al. (1983), and Schul ze and Cunm ngs, et al.
(1983). In the WA experinments each individual was asked to determine the
m ni num amount of rnoney they would hypothetically accept to taste the SOA
solution. Simlarly, the WIP experiments solicited hypothetical responses
representing the maxi mum anmount of nmoney they would pay to avoid tasting
the SOA sol ution.

Part Il (Sem -Hypothetical) was designed to elicit hypothetical bids
related to tasting after each individual had an opportunity to sanple the
SQA sol ution. Each individual was able to respond with hypothetical bids
after having limted experience with the discommodity. Thus, Part Il was one

step removed fromthe totally hypothetical (H) frame of reference that the
subj ect made responses fromin Part 1. W refer to these hypothetical
responses as sem -hypothetical (SH) bids

Two specific questions were addressed to each subject imediately
follow ng the sanpling procedure. First, the subject was asked the sane
question as in Part | and asked to record a WIA or WIP bid. Gven this new

valuation the individual’s bid was iterated (see Randall et al., 1974)
by the monitor downwards in the WA experinments by 25c increnments until an
i ndi vidual m ni mum WTA bid was received. Aternatively, in part Il of the

WP experiments the individual’s new bid was iterated upwards using the sanme
increments in an effort to derive their individual maxi mum WIP bids. These
iterated bids are referred to as sem -hypothetical iterated (SH) bid

r esponses.

Part 111 (the Auction) of each experiment involved the construction of
a tatonnenent version of a Vickrey auction to elicit bid responses fromthe
subjects. Based upon the results of experinents conducted by Coppinger,
Smth and Titus (1980) and 780 questions conducted by Cox, Roberson and
Smth (1982) the theoretical demand revel ation properties of a single unit
Vi ckrey auction have been supported for groups of size four or greater. An
i mportant conclusion resultant fromthese previous studies was that not al
subjects in a Vickrey auction realize that bidding full value is a dom nant
strategy. Some never do. Ohers require a period of tine over a sequence
of bidding games to “learn” the strategy. Coppinger, Smth, and Titus

questi on whether any meani ngful one-shot observations can

[therefore] be nade on processes characterized by a dom nant strategy
equilibrium?” (1980, p. 21.) It appears that the desirable properties of
Vi ckrey auctions do reveal thenselves, but sonetines only in a liniting
sense after the subject has tinme to experience the operation of the
mechani sm  Appendices C and D present the experimental instructions

This general result has |ed researchers to consider the properties of
more conplex nultiple unit auctions. Engel brecht-Wggans (1980) have shown
that when nore than one unit is auctioned in a single sealed-bid auction
that the desirable properties of demand revelation break down. |ndividuals
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will tend to underreveal demand. If each person can only bid on one unit
t hough, the desirable’ properties of the second-price auction still hold
(Vickrey, 1976). Oher studies also suggest how an iterative auction
framework can be integrated into a questionnaire franmework. An iterative
or sequential survey can be conbined with a tatonnenent unani nous voting
process. Such a unanimty requirenent is used in the London gold bullion
mar ket (Jarecki, 1976), and has been found to inprove efficiency and
decrease underrevelation in private as well as collective allocation
mechani sns (Smith, WIllians, Bratton, and Vannoni, 1982; Smth, 1982;
Coursey and Smith, 1984; Mller and Plott, 1983)

Each of the WTP auctions involved providing each subject in the group
with a ten dollar credit (M) from which they would use some, all, or none
of to make their WTP bid. During each trial each individual i submitted a
message B_. representing that individual's willingness to pay to avoid
being allBcated one of four units of the SOA discommodity. Tentative

allocation of a fixed exogenous supply of N = 4 units then occurred
according to Preann%unced rules. rAll B were ranked from highest to
lowest with B >B ,> . . .> B whePe the super r denotes ranking.

Then, g pricepor ref&%fﬁg bid B =p§r N+1 Was determined from the rankipg.
Thus B was the fifth lowest rgnkedpblé'(the first rejected bid). B
determPnes those four agents whose bids are accepted angd those four whBse
bids are rejgcted. Those individuals submitting B, > B tentatively would
pay price B_ to avoid gustation. Those submittigé B' . P< B would pay
nothing and Rwould tentatively have to taste the solutfon. Aetual payment
and tasting of SOA only occurred when thege was a unanimous vote (of
individuals with accepted bids) to accept B_ as the amount they would each
pay to avoid SOA., The allocation rules proeide that in any trial t, where
1 <t <4 all outcomes were nonbinding no matter what the vote outcome.

For 4 < t < 10 all outcomes were binding implying that when unanimity was
reached the auction stopped.

A mrror process was used for the WA experinments whereby simlar
institutional rules determne a reigning wllingness to accept payment
price. However, no initial nonetary endowrent was given to the subjects

4.4 EXPERI MENTAL RESULTS

A summary of the results fromthe four willingness to accept and the
four willingness to pay experiments is reported in Figure 4.1. Each point
plotted in the two diagrans represents an average bid of the eight subjects
who participated in a single experinment. Plotted are Part | hypothetica
bids, Part Il sem-hypothetical bids and iterated sem -hypothetical bids
and Part IIl trial-by-trial outcomes. Figure 4.2 reports the sane data
found in Figure 4.1 but averages are taken across all individuals in both
sets of experiments. Part Ill average trial-by-trial outcomes are reported
for the first four trials and, since different experiments concluded on
different trials, for the ending trial

A one-tailed rank-sum test utilizing average data obtained fromthe
ei ght experinments was conducted at the 99 percent confidence |level in order
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Figure 4.1: Average Single Experiment Responses
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to compare willingness to accept and w llingness to pay measurenents
obtained in the three parts of our experiment. Applying this test we
reject the hypothesis that wllingness to accept and wllingness to pay
nmeasurenents obtained in Part 1's totally hypothetical setting are equal
That is, points a and a° are statistically different. This statistica
difference extends to Part I1's sem-hypothetical bids B and . After the

iterative bidding process was conducted wllingness to accept (pay) bids
decreased (increased) as expected (y < B, v° > B”) but final iterative bids

Yy and y~ remain statistically different. Only after conpletion of the

auction process can we accept the hypothesis that willingness to accept and
willingness to pay measurements w and w” are equivalent.

We also used the rank-sum test to consider whether there was a
difference between methods used to collect willingness to accept and
willingness to pay bids. We cannot reject the hypothesis that any of the
three traditional survey methods reported for Parts I and II yields
different average willingness to accept or willingness to pay bids. That
is, a, B, and y are statistically equivalent and a”, 8”, and Yy~ are
statistically equivalent. After the auction process was conducted, final
willingness to accept bids did collapse to a lower value w. However, a
corresponding phenomena did not occur in the willingness to pay
experiments. A statistically significant rise in willingness to pay bids
did not occur with the exception of the single experiment WTP2. Thus,
competitive pressures do not appear to hold with an equal force in the
willingness to accept (supply) and the willingness to pay (demand)
auctions. The reported evidence strongly suggests that subjects do
decrease their requested payments required to consume the SOA solution.
This result does not extend unequivocally or symmetrically to the
willingness to pay auction environment.

4.5 DI SCUSSI ON

Results of this experiment provide as nany new questions as answers.
First note that as one noves fromleft to right across Figure 4.2, WA and
WP nove in opposite directions through each and every phase of the
experinment. The hypothetical WA and WIP results (expressed as average
values across individuals) are initially far apart (points a anda
respectively) . This result is consistent with the existing literature on
field application of the survey approach for valuing public goods (Bishop
ind Heberlein, 1979 and Rowe et al., 1980). Surprisingly, actual
experience with the coomodity (tasting SOA) drives hypothetical WA and WIP
further apart (points B and B”). W have no conjecture to explain this
resul t.

Iterative bidding as in the Randall tradition causes WA and WIP to
converge (points y and y“). Obviously, this suggests that the iterative
procedure may be of some value. As the Vickrey auction begins (points
6 and §7), opening bids for WTA and WTP are similar to, but further apart
than, the iterated hypothetical bids. In the second auction trial
(eand E') WA and WIP diverge. This nay be the result of some individuals
in the experinent attenpting to enploy dynamic trial strategy not addressed
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in the static Vickrey nodels. In early trials individuals may not
initially understand that the best strategy is to reveal true values but
ultimtely WA and WIP converge strongly (points w and w”). This
convergence is, however, strongly asymretrical in that the WA nmeasure of
val ue “collapses” downward under the conpetitive market-Ilike experience of
the auction while WP trial values show only nodest upward novement.

Fi nal auction neasures of WA (point u) and WIP (point w') are
statistically simlar. However, although hypothetical WA (say that from
point y) is not statistically simlar to WA obtained in the auction (point
u), hypothetical willingness to pay (say point y-) is statistically simlar
to WIP obtained from the auction (point w”).

These results suggest three concl usions. First, given the demand
reveal ing nature of and |earning experiences in the Vickrey auction actua
average WA and WIP do not differ significantly in this experiment. This
result is consistent with econom c theory and suggests that the divergence
obtai ned from hypot heti cal measures of WA and WIP nmay result mainly from

| ack of a market-like environment. In any case, this result |ends
consi derabl e support to received economc theory and little to its critics
To wit, if the initial divergence in WIA and WIP neasures is due to

cognitive dissonance as some psychol ogi sts suggest, individuals quickly
learn to becone nore rational under the pressure of a conpetitive

mar ket -1 i ke experience. Based upon the results of our reported
experinments, cognitive dissonance or any other psychol ogi cal explanations
are of little consequence in explaining observed behavior.

Second, hypothetical neasures of value obtained using WIA are |ikely
to be biased upwards from what we would interpret as true val ues obtained
froma market-like auction. Psychol ogical factors may of course explain
this bias. However, econonmists mght argue that opening WA bids m ght

'l be biased upwards for sinple strategic bidding reasons

Third, hypothetical neasures of val ue obtained using WIP nay
correspond nore closely than hypothetical WA neasures to true value. This
result agrees closely with the favorable comparison studies of contingent
valuation with hedonic, property value or travel cost techniques

4.6 ON THE SUPPCSED DI SPARI TY BETWEEN W LLI NGNESS TO ACCEPT AND
W LLI NGNESS TO PAY MEASURES OF VALUE

In a recent paper Knetsch and Sinden (198A) report a series of
experinments which denmonstrate the existence of a large disparity between
willingness to accept (WA) and wllingness to pay (WP) neasures of value
They argue that the psychol ogical theory of cognitive dissonance may °
explain this reported difference. However, econonic theory would suggest
that individuals who exhibit cognitive dissonance are behaving in an
irrational manner and will consequently achieve a lower level of utility
than if they behaved in a utility maxim zing manner (Akerlof and Dickens,
1982). It is inmportant to note that the experimental design utilized by
Knetsch and Sinden ignores much of the tradition and procedures devel oped
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in experimental econonics. A |large body of the experinental econom cs
literature has been focused on the conparison and devel opnent of
institutions (market-Iike mechani sns) which are demand revealing (Smith,
1977; Cox, Roberson and Smith, 1982). One such nmechanismis the Vickrey
or conpetitive auction (Vickrey, 1961, Vickrey 1976). It is such a
mechani sm whi ch we enploy (in contrast to the Knetsch-Sinden experinment) to
obtain what we regard as “true” values for WA and WIP in the experinment
reported herein.

An inportant observation to be drawn from experimental economics is
that individuals participating in a Vickrey auction do not initially revea
“true” val ues. On a purely theoretical econom c basis, they “shoul d”
realize that this is their dom nant strategy. However, a nunber of tria
iterations are usually required to allow individuals the opportunity to
| earn that revealing “true” values is their best strategy (Coppinger, Smth
and Titus, 1980; Cox, Roberson and Smith, 1982). W show bel ow that
al though individual opening bids in a Vickrey auction show a |arge
disparity between WIA and WIP, ending bids submtted after a series of
learning trials are not significantly different. Thus, the market-Ilike
| earni ng experience of the Vickrey auction causes the disparity reported by
Knetsch and Sinden to be greatly reduced or disappear. One interpretation
of this result is that as individuals evaluate the consequences of their
decisions over a series of iterative trial auctions they learn that ful
demand revelation is their domnant strategy. Since nost economc activity
takes place in organized markets this result suggests that econom c theory
is nmost |ikely adequate to explain behavior as |long as individuals have the
opportunity to “learn to be rational” through experience. In other words
econom c theory is correct in predicting that WTA and WIP wi || usually be
close in a market setting (WIIlig, 1976).

Qur experinent sheds light on how to obtain narket-like values for
non-market conmodities. It will be shown that hypothetical WP corresponds
closely to both WIA and WIP neasures obtained in the ending trial of the
Vi ckrey auction. In other words, the hypothetical WP nmeasure of value
obtained in our WIP experinent is statistically close to final market
auction bids. However, hypothetical neasures of WA as well as opening WA
auction bids are both significantly greater than closing auction bids. W
therefore argue that hypothetical WIP nmeasures of val ue obtain close market
val ues for non-market commodities but that hypothetical WA neasures are
likely to be biased on cognitive dissonance or other unexplained
psychol ogi cal grounds.

In this context, the purpose of our paper is to use a controlled
| aboratory environment to test the validity of a contingent valuation
t echni que which enploys surveys to obtain hypothetical wllingness to pay
values for provision of non-market comodities

Qur results are also inportant froma policy perspective. Contingent
val uati on has been increasingly enployed to value public goods (see Schul ze
et al., 1981; Brookshire et al., 1982; and Geenley et al., 1981), but has
come under substantial criticismboth because of the hypothetical nature of
t he questions asked and because of the disparity between WIA and WP
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nmeasures of value (see Hammack and Brown, 1974; Bishop and Heberlein, 1979;
Rowe et al., 1980; and Rowe and Chestnut, 1983).° Knetsch and Sinden were
the first to demonstrate that the unexpected disparity between WA and WP
(nmuch larger than any incone effect could explain) holds for actual as
opposed to hypothetical values. Thus, the disparities previously reported
in contingent valuation studies are apparently not due to the hypothetica
nature of the procedure. Rather, as we show bel ow, they may be due to a
lack of market and l|learning experience with the comodity.

4.7 EXPERI MENTAL DESI GN

The non-market commodity used in the experinment is a bitter-unpl easant
taste experience. Psychol ogi sts have traditionally used sucrose
octa-acetate (SOA) in taste experinments because it is the only known
| aboratory substance which is bitter and yet non-toxic. SQA is safe
(breaking down into sugar and vinegar in the body) but very unpl easant
(Green, 1942; Linegar, 1943). In the WA experinments, subjects are offered
paynment to taste SOA. In the WIP experinments subjects offer to pay to
avoid tasting SOA. Tasting involves the subject holding a one-ounce cup of
a concentrated SQA solution in the nouth for 20 seconds. The SOA taste
experience was carefully described both verbally by the experinenter and in
the witten instruction package each subject received at the start of the
experiment.

Four groups of eight full tine students recruited from undergraduate
busi ness classes at the University of Wom ng participated in the WA
experinments and four simlar groups of eight students participated in the
WP experiments. No subject participated in nore than one experiment. The
first part of each experinent consisted of asking each of eight subjects
ei ther how much they nust be paid to hypothetically taste SCA (WA
experinments) or hypothetically how nmuch they would pay to avoid tasting SOA
(WP experiments). The bids produced in the first part of the experinent
are termed purely hypothetical (H) bids because individuals had not yet
tasted the SOA |iquid.

The second part of the experinent involved three steps. In the first
step individuals tasted a few sanple drops of the SOA sol ution. In the
second step individuals were again asked for their WIA or WIP bids to taste
a full one-ounce cup of SOCA. W refer to these values as sem -hypothetica
(SH bids. In the third step the experinmental nonitor attenpted to |ower
(raise) the WIA (WIP) bids in 25% increnents. The process was initiated
fromthe level of the individual’s sem-hypothetical bid. As soon as an
i ndividual refused to further lower (raise) their bid, the nonitor recorded
the final bid as the individual's sem-hypothetical iterated (SH') bid.
Al subjects were addressed on a one-to-one basis. This procedure was
designed to conformclosely to the procedure used in field contingent
valuation as first enployed by Randall et al. (1974).

In the third part of the experinment the eight individuals in a group
participated in a Vickrey auction designed to elicit individual conpetitive
bids. Four one-ounce cups of the SOA solution were auctioned to the group
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of eight individuals. For brevity only the structure of the WP auction is
described below. The WA auction was conducted in a mrror |ike manner.

Each individual in the WIP auction was given a ten dollar credit to
use in the auction (no credit was given in the WA auction). During each
trial each individual first submtted his or her bid to avoid tasting one
cup of the SOA solution. Bids were then collected by the nonitor and rank
ordered from highest to lowest. The fifth highest bid was then reported
back to the eight subjects as the reigning price. The four individuals
with bids higher than the reigning price were then able to determne that
they have “won” the auction inplying that they could pay the reigning price
(not their own bid) to avoid tasting SOA. The l[osers paid nothing but had
to taste the SOA solution if the trial was final. To determine if the
trial was final, the winners then voted upon whether to accept the results
of the trial. Only if a unaninmous “yes” vote was obtained was the tria
considered final. Further, the first four trials were non-binding in that
even if four “yes” votes were obtained, another trial was conducted
Voting during trials five and on could produce a potentially binding
outcome. The experinent ended either with a unanimous vote, in which case
four individuals paid to avoid tasting SOA and four individuals had to
taste the SOA or, in the case where a unani nous vote was not obtained after
ten trials, all parties had to taste the SOA solution. Both the unanimty
requi renment and the nonbinding practice trials have been suggested as ways
to inmprove efficiency, to allow for learning, and to reduce the percentage
of underrevelation (Smith, WIIlianms, Bratton and Vannoni, 1982; Smth,
1982; Coursey and Smith, 1984; MIller and Plott, 1983). It is inportant to
note that Knetsch and Sinden did not enploy any such nechanismwth
theoretical demand revealing properties while obtaining bids

4.8 RESULTS FROM THE EXPERI MENTS

A summary of the individual behavior recorded during the four
willingness to accept and the four willingness to pay experinments is
reported in Table 4.1. Tabulated are Part 1 hypothetical bids, Part 2
sem - hypot hetical and semi-hypothetical iterated bids, and Part 3 initial
and ending trial auction bids. Ending trial bids are reported because of
the fact that different experimental subject groups reached unanimty in
varying anounts of tinme. Total auctions conducted ranged from a | ow of
five to a high of ten trials before unanimty was reached

We first considered whether individual bids collected in the
w llingness to accept experiments were sensitive to the type of survey
instrunent utilized. Figure 4.3 plots the results froma single
experiment, WA2, which represents well the individual bidding behavior
that occurred in the wllingness to accept experinents. Subj ects begin
Part 1 with totally hypothetical bids in the range of two to thirty-five
dol | ars. After limted exposure to the SOA solution in Part 2,
sem - hypot hetical bids generally increased. However, it was usually
possible to iterate subjects down so that their iterated sem -hypothetica
bids closely resenbled their original Part 1 hypothetical bids. During the
first four nonbinding auctions conducted in Part 3 requested bids either do
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TABLE 4.1:

INDIVIDUAL BIDDING BEHAVIOR, ALL EXPERIMENTS

WILLINGNESS TO ACCEPT

WILLINGNESS TO PAY

3 E B v = 3 3 B | e z

g | i3 | ¢3E | 2 | E St | g3 &5 | Ef

= & g2p =2 S 2 g2 520 o= o

2 R | 7gE | 3¢ | 33 g | "% g2 3= 23

z z 2 & 2 < z £
Subject 1 20.0C 20.00 19.00 25.00 0.01 C.o0 5.00 §.7% 5.50 2.50
Subject 2 2.00 5.00 4.00 §.00 4.00 2.00 1.00 2.00 1.50 1.40
Subject 3 15.0C 20.00 18.00 16.00 1.60 1.00 1.00 1.28 1.¢C 2.00
Subject 4 25.00 15.00 15.00 3C.00 35.00 | 0.00 3.00 3.25 3.25 2.00 —
Subject § 35.00 20.c0 15.00 15.00 5.00 EE 0.0C c.o0 0.00 0.00 0.0¢ E
Subject € 10.00 15.00 14.00 6.0C 0.00 1.00 1.00 1.0 4,00 4.00
Subject 7 10.00 15.00 15.¢0 50.00 10.00 20.00 1.co 1.00 1.50 0.50
Subject £ 2.00 1.00 0.00 0.50 2.5C 1.00 5.00 7.00 3.78 1.48
Subject 1 2.00 2.00 1.00 5.00 1.00 0.00 0.00 0.00 G.28 0.08
Subject 2 10.00 15.00 12.00 12.00 0.25 5.00 10.00 1).00 10.00 10.00
Subject 3 106.C0 10.00 8.00 8.00 4.00 C.00 1.00 1.00 1.00 0.02
Subjcct 4 4.00 4.00 1.00 1.00 0.50 | 5.00 0.00 1.00 1.00 Q.00 ~
Subject 5 3.00 §.00 5.00 10.00 1.00 EE 2.00 3.00 4.00 0.10 0.00 E
Subject 6 £.00 5.00 4.50 4.50 4.00 5.00 5.00 5.00 0.50 0.61
Subject 7 4.00 6.00 5.5C 8.50 3.99 0.02 0.02 0.02 6.50 50.¢0
Subject 8 35.00 40.00 38.00 25.00 1.00 0.00 0.00 0.00 0.0C C.00
Subject ! 5.00 15,00 14,50 6.00 7.50 10.00 5.00 5.25 §.75 5.25
Subject 2 4.00 1C.00 9.75 15.00 15.00 2.co 4.00 4.25 4,00 A.28
Sutiect 3 10.00 5.00 4.25 4.2% 3.00 2.00 5.00 5.00 5.00 5.00
Subject 4 s.co 9.00 8.0¢c 5.00 1.25 2 0.00 3.00 4.00 2.00 4.Cc0 o
Subject 5 5.00 5.00 4.7% 5.00 3.00 e 2.00 1.06 2.00 3.00 2.00 =
Subject & 7.00 7.00 6.50 5.06 4.00 0.10 0,50 0.5¢C .05 0.50
Subject 7 5.00 1c.00 9.00 10.00 4.00 2.0C 2.00 2.00 2.00 2.00
Subject 15.00 10.60 10.66 7.00 4,00 1.50 1.00 1.00 1.00 1.00
Subject 1 4.C0 5.00 4,00 4.00 3.5 2.00 3.00 2,50 3.00 5.06
Subject 2 15.00 20.00 12.00 10.00 3.95 5.00 KB 4.00 4.00 4.00
Subject 3 20.00 50.00 30.00 9.00 2,48 6.00 2.00 2.00 1.00 1.25
Subject 4 3.00 4.00 3.56 1.00 Z.50 - 1.0 1.00 1.60 .01 Q.75 -
Subject 5 2.6 7.00 6,00 €.00 3.50 E ¢.co 0.00 0.¢0 4.7% 0n.2s E
Subject € 5.00 5.00 4.75 5.C0 3.%0 2.00 1.00 1.00 1.CG 0.50
Subject 7 3.0¢ 2.0C 1.00 1.50 2.75 .00 0.0C 0.00 0.2%8 ¢.00
Subject & 5.0C 10.00 5.00 4.00 2.%8 3.00 3.0 3.50 3.00 0.€66
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Figure 4.3:

Individual Bidding

Behavior: WTA2
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not change much fromearlier Part 1 or Part 2 values or they drop slightly.
However, when the full conpetitive forces of the auction are unleashed
starting in trial five, bids usually begin to collapse. In the ending
trial individual bids are usually below any previous Part 1, Part 2, or
Part 3 val ues.

These general observations are supported by tests using all four
experiments' individual data. These tests are reported in Table 4.2. A
nonparametric sign test was conducted for the four experiments at the 99
percent confidence level in order to compare willingness to accept payment
measures obtained in the three parts of our experiment. Applying this test
we have to reject the hypothesis that hypothetical and semi-hypothetical
bids are equal (WTAH # WTA..). We must also accept the hypothesis that
iteration does make a difference in lowering semi-hypothetical individual
bids (WTAS > WTA HI)' Finally, we must additionally accept the hypothesis
that indivgduals iower their bids even farther than this iterated level by

the end of the auction (WTA # WTAA).

SHI
We next considered whether individual bids collected in the

wi | lingness to pay experiments were also sensitive to the type of survey

instrunment utilized. Figure 4.4 plots the results froma typical

W | lingness to pay experinment, WP1.  Subjects begin Part 1 with totally

hypot hetical bids in the range of zero to twenty dollars. After limted

exposure to the SOA solution in Part 2, sem-hypothetical bids both

i ncrease, decrease, and remain the sane. It is possible to change these

sem - hypothetical bids through the iteration process in a positive

direction. During the first four nonbinding auctions conducted in Part 3,

requested bids do not change much fromthis iterated level. Unlike the
Wl lingness to accept experinments, this constancy of bidding behavior
during the auction process does continue after trial five. In the ending

trial individual bids are conparable to previous sem -hypothetical |evels.

Again, these general observations are supported with sign tests
conducted with data collected fromall four of the willingness to pay
experiments. W cannot reject the hypothesis that individual hypothetical
and sem - hypothetical bids are different (WPH= WPsH). [teration of the
sem - hypothetical bids will statistically increase their |evel (WPsH<
W'PsH), but we must reject the hypothesis that the auction nmechani sm
rai ses individual bids any farther fromthe iterated |evel by the end of
the experinent (WPsH = WIPa).

Final ly, we considered conparisons between willingness to accept
paynment measures and willingness to accept paynent measures for a constant
type of survey instrument. W conpared the best performing traditional
survey instrument, seni-hypothetical iterated bidding, to the end results
obtained in the auction. To rank-sum tests utilizing pooled average
experinental data obtained fromthe eight experinments were conducted at the
99 percent confidence level. The results of these tests are reported in
Table 4.2. Applying this test we reject the hypothesis that wllingness to
accept and willingness to pay measurements obtained in Part 2's
sem -hypothetical iterated setting are equal WAsH + WIPsn). Only after
conpl etion of the auction process can we accept the hypothesis that
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TABLE 4.2:

HYPOTHESIS TESTING RESULTS

TESTS USING INDIVIDUAL DATA

HYPOTHET I CAL
v§
SEMI-HYPOTHET I CAL
BIDS

SEMI-HYPOTHET ICAL
VS
SEMI-HYPOTHET ICAL

SEMI-HYPOTHET ! CAU
I TERATED

Vs
END OF AUCTION

ITERATED
810S BIDS
TYPE OF TEST SICN SIGN SICN
TESTED HYPOTHESIS: H_ WIA, = WTA, WTAg, = WiAg,, TR, = WIA,
<
o ALTERNATIVE HYPOTHESIS: H, WIA, ¥ WIAG, Wikg, > WIAg, WTAg, ¥ WTA,
s
z VALUE OF TEST 2,296+ b, 7704 -3.003*
RESULT ACCEPT H, ACCEPT H, ACCEPT W,
TYPE OF TEST SicH SIGN SIGN
TESTED MYPOTHESIS: H_ WP, = WIPg, WTPg,, = WIPg,| WIPg,, = WIP,
[-9)
P ALTERNATIVE HYPOTHESIS: H, WIPy, ¥ WIP, WIPg, < WIP PG,  # WIP,
=
z VALUE OF TEST 0.353 2.650%* -1.236
RESULT ACCEPT H_ ACCEPT H, ACCEPT H_
TESTS USING POOLED  DATA
Wiksyy) = WTPgy, Wik, = WTP,
TYPE OF TEST RANK SUM RANK SUM
TESTED HYPOTHESIS: H, WTKg,, = WIPg,,) WTR, = WIP,
ALTERNATIVE HYPOTHESIS: H, Wik, # WTPg,, Wi, # WP,
z VALUE OF TEST -2.312¢ -1.156
RESULT ACCEPT H, (ACCEPT H_

*  Significant at 99% level, Two-Tailed Text
**  Signfficant at 99% level, One-Tafled Text



Figure 4.4: 1Individual Bidding Behavior: WTP1
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wi | lingness to accept and willingness to pay neasurenments are equival ent
(WA, = WIP)

4.9 CONCLUSI ONS

The nost inmportant result from our experinents is the convergence of
WA and WIP neasures of value over the successive trials of the Vickrey
auction. Al of the convergence novenent takes place in the WA nmeasure
In other w-ds, although the average WIA bid is much higher than the
average WIP bid in the first trial of the auction, by the closing trial the
average WA bid has statistically dropped down to the level of the average
WP bid. The average WIP bid rermains constant fromthe first to the
closing trial. This suggests that w thout the conpetitive pressures of the
auction institution WA neasures of value are likely to be highly upward
bi ased. Thus, if repetitive learning is possible (for exanple, repeated
purchases of the commodity are made) consuners are likely to show little
di vergence between WITA and WIP just as econom ¢ theory woul d predict.
Additionally, in any market structured around WP, measures the I|ikelihood
of irrational behavior may be greatly reduced

The experinents also have several inplications for applying survey
nmet hods to obtain hypothetical values for public and environnental
comuodi ties. First, hypothetical neasures of WA are likely to be biased
upwards. Figure 4.5 plots WIP4’s supply curves obtained for tasting SOA
fromboth the sem -hypothetical iterated bids and fromthe bids nmade during
the closing trial of the Vickrey auction. The hypothetical supply curve
l'ies considerably above the actual supply curve of the closing trial. In
contrast, the two demand curves for tasting SOA shown in Figure 4.6 derived
from the sem -hypothetical iterated bids and the bids from the closing
trial of the Vickrey auction of WP4, are quite simlar. Note that the
hypot heti cal bids obtained using WIP and iterative bidding correspond very
closely to the closing auction bids. This suggests that the traditional
WIP iterative procedure used in contingent valuation studies nmay be an
i nexpensi ve yet accurate survey instrunent (Randall et al., 1974, Schul ze
et al., 1981).
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Figure 4.5

Supply Curve for Tasting SOA: WA4
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Forsythe and |saac, 1982; and MIgrom and Weber, 1982), conpetitive
public good demand revel ation processes devel oped by O arke (1971),
Goves (1973), Goves and Ledyard (1977), and Tideman and Tul | ock
(1976), and the role of unanimty voting in public choice discussed by
Wcksell (1896), Buchanan and Tullock (1962), and Smith (1977).

CGustation, or tasting, inplies holding one one-ounce cup of the SOA
solution in the mouth for 20 seconds at a tine (and then expectorating
the solution). The concentration of the solution used was 0.001 noles
per liter.

The sanpling procedure involved flowing a few drops of the liquid from
a dropper pipet onto the individual’s extended tongue so that the
fluid would be allowed to flow off the tongue.

The minimumtrial requirement was suggested in Coursey and Smith
(1984) as a possible method of increasing the percentage of actual
demand revel ation behavi or.

Qddly enough, contingent valuation has in npbst instances seemed free
of problems with strategic bias. The generally accepted expl anation
is the very hypothetical nature of the procedure gives no incentives
for strategic bias. See Schulze et al. (1981).
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CHAPTER 5

THE EFFECT OF MARKET EXPERI ENCE ON | NDI VI DUAL AND GROUP
VALUES FOR PUBLI C GOCDS: AN EXPERI MENT

5.1 | NTRODUCTI ON

A number of denmand revealing nechanisns for valuing and allocating
publ i c goods have been proposed and tested in a |aboratory setting. These
i nclude the G oves-Ledyard incentive conpatible nmechanism (see G oves and
Ledyard, 1977) as well as a nunber of sinpler auction nmechanisnms (see
Smith, 1979, 1980 and Coursey and Smith, 1984). Sonewhat surprisingly, the
si npl er auction mechani snms, although not incentive compatible, seem to
perform about as well as the G oves-Ledyard nechanismin the sense that al
of the mechani sns closely approach Pareto optinmal allocations for public
goods. All of these proposed institutional mechanisns have, we wll argue
t he advantage of placing individual decisionmaking with respect to public
goods in a market setting

Traditional arguments in favor of market institutions focus on
efficiency. However, a second role of markets in providing an opportunity
for individual learning in the presence of incentives for rational
deci si onmaki ng may al so be inportant. An example of the difficulty
individuals may have in providing values (and possibly in making voting
decisions) is the large divergence found between hypothetical values
obtai ned from surveys for willingness to pay (WP) to increase the
provision of a public good and hypothetical values for willingness to
accept compensation (WA) to decrease the level of provision. For exanple
Rowe et al. (1980) found that while the average individual WIP to increase
visibility from20 to 40 miles in the Four Corners area was $3.50 per
month, the average WIA to allow a decrease from40 to 20 mles was $60. 00
per nont h. Visibility is, of course, a Pure public good with which
i ndi vidual s have no market experience in the sense of actually paying for
alternative levels of provision. One mght dismss this divergence between
WA and WIP nmeasures of value as resulting fromthe hypothetical nature of
the survey questions enployed. Certainly the two neasures should, froma
theoretical perspective, be simlar (WIlig, 1976). Conpensating and
equi valent variation neasures of consumer surplus should diverge
significantly only under unusual circunmstances, yet hypothetical survey
val ues al ways show a | arge divergence. Unfortunately, it has been shown
that the unexpectedly |arge divergence between WIP and WA exists for
private goods actually traded in experinmental markets in the |aboratory
(Knetsch and Sinden, 1984) and in the field (Bishop and Heberlein, 1984).
However, in both the Knetsch and Sinden and in the Bishop and Heberlein
studies, the market used was a single period auction which did not allow
for repetitive trials and provide opportunities for individuals to learn
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from prior decisions and experience. Thus, the |large observed difference

bet ween WI'P and WIA obtained in these studies, although representative of

actual rather than hypothetical values, was obtained in circunstances where
individuals had little nmarket experience (one trial).

In contrast, experimental economi cs has shown that demand revealing
mechani sns such as the Vickrey auction for private goods do not function
wel | unless individuals are allowed a nunber of repetitive learning trials
where they are all owed opportunities for experience and |earning
(Coppinger, Smth and Titus, 1980 and Cox, Roberson and Smith, 1982).
Thus, we have shown in the | aboratory experinent described in the previous
chapter that for a private good, using a Vickrey auction with repetitive
trials, that the large divergence between WIP and WIA, although initially
present, disappears after five or nore trials have been conducted

Since a large unexplained divergence between WP and WA would have to
be viewed as “irrational” or at l|east at odds with utility maxi m zing
behavior, it is conforting to note that where individuals have market
| earni ng experience, received theory appears to be vindicated. But what of
public goods which are not traded in organized markets? How w ||
i ndi vidual s behave with respect to public conmodities when they do not have
val ue rel ated experience, actually having bought and sold the commodity
several tinmes, experiencing the consequences of their own decisions? If
the allocation of public goods is restricted to voting |evels of provision
out of a pool of tax funds will individuals vote “irrationally” as conpared
to their behavior if a public goods market could be created?

Consi der the study on the value of visibility cited above. The WP
measure of value was about $3.50 and the WA neasure of value was about
$60.00 for a 20 mle change invisibility. Wich is the “true” value? The
study of a private good reported in the previous chapter strongly suggests
that WP neasures are “correct” and the WA measures are initially biased
upwards, com ng down with market |earning experience over successive trials
to meet WIP val ues which are relatively stable over successive trials. If
this is also the case for public goods, then individual behavior in a WA
frame of reference may at least initially be “irrational.”  Thus,
considering the Rowe et al. exanple again, if a new power plant were
proposed for the Four Corners region which would lower visibility by 20
mles as a result of additional air pollution em ssions, individuals m ght
behave as though that event woul d cause thema $60/nonth | oss since that is
how much they would initially demand as compensation to voluntarily accept
the proposed loss in visibility. If their “true” loss is, however, only
$3.50/ nmonth then the benefits through increased provision of public
services allowed by the increased tax base in the region mght well exceed
the $3.50/nonth |oss from decreased visibility. Thus, npst individuals,
given the opportunity, mght vote against |ocating a new power plant in
their area if they perceive, in the absence of nmarket learning that their
loss is $60/month rather than $3.50/ nonth. Alternatively, if visibility
were allocated using a public good market mechanism we conjecture that
individuals would be able to learn their “true” values and the outcone
m ght be reversed. Simlarly, |osses associated with reductions in
entitlement prograns mght well be irrationally overvalued by recipients
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who enmpl oy WA neasures of value in the absence of narket | earning
experi ence.

The purpose of the research reported in this chapter is first to
determine if hypothetical values for public goods obtained through
contingent valuation are accurate and second, to test the hypothesis, using
a set of l|aboratory experinments, that the proposed narket institutions for
al l ocating public goods can in fact induce |earning and experience which
w |l cause WIP and WA neasures of the value of public goods to converge
resulting in behavior consistent with utility maxim zation. [f, in fact,
this hypothesis is correct, then we can argue that the actual deploynment of
such mechanisns is essential, not only on efficiency grounds, but also
because such markets will induce nore rational behavior on the part of
participating individuals with respect to public goods

5.2 EXPERI MENTAL DESI GN

The experinental design for treating sucrose octa-acetate (SOA) as a
public good closely follows that presented in the |ast chapter where,
however, the acution nmechanismis replaced by EXTERN a procedure devel oped
by Coursey and Smith (1984) to elicit public good values in a nuch
simplified manner as conpared to a full Goves-Ledyard incentive conpatible
mechanism As noted in the introduction, the EXTERN nechani sm perforns as
well as the nore conplex Goves-Ledyard mechani sm

Three groups of eight University of Wom ng undergraduate business
students participated in willingness to pay (WP) to avoid tasting SOA
auctions and three similar groups of eight students participated in the
W | lingness to accept (WIA) conpensation to taste SOA auctions. SOA was
made a public good by creating a situation in which subjects had to
contribute to a group fund which would allow themto buy their way out of
tasting SOA as a group if a predeterm ned but unknown amount of money was
collected in the case of the WIP auctions or in the case of the WA
auctions, subjects could receive conpensation froma predeterm ned fund (of
size unknown to the subjects) if the sum of the individual bids was |ess
than or equal in total to the fund. Additionally, if in the case of WP,
the sum of the bids exceeded the predeterm ned anmount, proportional rebates
were given to individual bidders. In the case of WIA, if the sum of the
bids was |less than the avail able conpensation, then the additional
conpensation was also rebated to individual bidders in proportion to the
size of their bid. The voting procedure used was simlar to that used in
the private good experinment in that, the first four trials were
non- bi nding, and afterwards up to the ninth trial a unaninous vote of al
ei ght subjects was required to finalize an outcone. The auction was
termnated in the tenth trial if unanimty was not reached in trials five
to nine.

Each of the auctions was preceded by first obtaining totally
hypot heti cal values from each individual where the public good situation
along with the nature of the SOA solution was described in detail (Part I).
Then subjects were allowed to taste two drops of the solution and asked for

82



a revised bid. I ndividuals were then asked if they would [ ower (WA) or
raise (WIP) their bids through an iterative process (Part Il). The public

good auction was then conducted as Part IIl of the experinent. Parts I, |
and 111 of the WIP instructions are included as Appendices at the end of
the report.

5.3 RESULTS

Figures 5.1 presents the mean bids both for the three willingness to
accept experiments labeled WTAl, WTA2, and WTA3 and for the three
willingness to pay experiments labeled WIPl, WIP2 and WTP3. Figure 5.2
presents the mean bids both for WTA and WIP for all experiments. In
examining Figure 5.2 the results for the public good case grossly resemble
those for the private good case of the last chapter in that, willingness to
accept values are initially very much higher than willingness to pay values
but appear to converge over the course of repetitive learning trials.
However, subtle and important difference exist. First, examining Table 5.1
it appears that although the totally hypothetical WTA bids (WTH,) are
substantially increased by the experience of tasting SOA reflecteg in the
semi-hypothetical bid is not the case since we accept the hypothesis that
WT?H?= WTAS . However, iteration does significantly lower bids since WTASH
> A HI® }&ost importantly, the public good auction does succeed in
lowerfhg WTA values since both WT and WTAS [ are greater than the final
auction values WTA,. Thus successive learnf%g trials of the auction do
apparently generate more reasonable values even using WTA measures.

Turning to WIP measures of value, where, based on the private good SOA
experiment, we expected a relatively "flat" curve, we find in Figure 5.2 an
obvious declining trend in the WTP auction. All of the hypothetical
neasures of WIP of Parts I and II are, however, equivalent based on the
sign tests reported in Table 5.1. Thus WIP,, = WTP = WTP .
Surprisingly, the iterative procedure long useH in co&?%ngent égihation
loes not have a significant effect on the values obtained for this public
good. Finally, and this is surprising in light of the results of the last
chapter, both relevant hypothetical WTP measures of public good value
exceed the final auction value: WTP, > WTP, and WTPSH > WIP,. In other
vords, based on non-parametric sign gests, none of our]ﬁypothéiical values
is statistically similar to the final public good auction value.

Turning to the tests using pooled data verified, using a
1on-parametric rank sum test, that the hypothetical measures of WTA exceed
VITP: WTA_ > WIP, and WTAS 17> WTP HI® However, although the public good
wuction does considerably Egygr WTg values the final auction value for WTA
still exceeds WIP: WTA, > WIP,. Thus, the public good auction fails to
:ompletely remove the défferenéial between WTA and WIP measures of value.

5.4 CONCLUSION:  COWMPARI SON OF PUBLIC GOOD AND PRI VATE GOCD VALUES

The a priori assunption, based on economic theory, concerning the
value of tasting SOA in a private good setting and the value of tasting
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Figure 5.1
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Figure 5.2
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TABLE 5.1

HYPOTHESIS TESTING RESULTS

TESTS USING INDIVIDUAL DATA

*
Significant at 95% level, Two-Tailed Test

*
Significant at 95% level. One-Tailed Test

86

HYPOTHETICAL SEMI-HYPOTHETICAL HYPOTHETICAL SEMI-HYPOTHETICAL
Vs Vs VS ITERATED
SEMI~HYPOTHETICAL SEMI-BEYPOTHETICAL END OF AUCTION vs
BIDS ITERATED BIDS BIDS END OF AUCTION
BIDS
TYPE OF TEST SIGN SIGN SIGN SIGN
TESTED HYPOTHESIS: H_ WTA, = WA, WTAg, = WTAg, WTA, = WIA, WTAgr = WA,
L4
; ALTERNATIVE HYPOTHESIS: H_ WIA, # WTAG, WA, > WIAg,. WTA, # WTA, WTAgn: # WTA,
kk * *
2 VALUE OF TEST 0.408 -3.062 -2.042 ~3.267
RESULT ACCEPT H ACCEPT H_ ACCEPT B ACCEPT H_
TYPE OF TEST SIGN SIGN SIGN SIGN
TESTED HYPOTHESIS: H WTP, = WIBg, WP, = WIP .. WTP, = WIP, WIPg, = WIP,
B
: ALTERNATIVE HYPOTHESIS: H_ WTPy # WIPg, WTPg, < WIP .- WTP, # WTP, WTPgy # WTP,
*
z VALUE OF TEST 1.633 1.429 -2.449 -2.858"
RESULT ACCEPT H_ ACCEPT H_ ACCEPT H_ ACCEPT H_
TESTS USING POOLED DATA
WTA, = WIPy, WTAgy = WTPgp. WTA, = WIP,
TYPE OF TEST RANK SUM RANK SUM RANK SUM
TESTED HYPOTHESIS: H_ WTA, = WTPy WTA, = WP, WTAg, . = WIPg o
ALTERNATIVE HYPOTHESIS: H_ WTAy # WTPy WTASHI ¢ HTPSHI WTAA # prA
* *
2z VALUE OF TEST ~3.630 -1.990 -3.856
RESULT ACCEPT H_ ACCEPT H_ ACCEPT H




SOA in a public good setting would have to be that the values are
identical. Further, we conjecture that the WTP auction results yield true
values both fp;igggeprivatﬁugfgcpublic good cases. Thus, it should be the
case that WTP = WTP . Table 5,2 presents the appropriate rank
sum test whid% accepts thf% hypothesis., Thus, there is no evidence that
the WTP public good auction failed to reveal demand. However, as is also
shown in Table 5.2 the same can not bePﬁgigcfor hypgggggécal values.
Rather the rank sum test shows that WTP > WIP . In other
words, although hypothetical values for private good ETP seemed valid, the
hypothetical public good values for SOA seem to be too high both in this
test and in t ropria n test of the last section where it was
shown that WTgﬁhgywé > WTQﬁhET%% or that for the public good hypothetical
values exceedeg final auctébn values. A final check is performed in Table
5.3 where hypothetical public good values are co to the_final private
auction valiis. The raik sunliest indicates WT;pegffc > WTIE:Pr va%e? The
private good final auction results for WTP are in all likelihood the least
biased measure of value so this last test strongly suggests that
hypothetical public good values will be biased upwards.
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TABLE 5.2:

RANK SUM TESTS BETWEEN PRIVATE AND PUBLIC EXPERIMENTS

TESTS BETWEEN PRIVATE AND PUBLIC EXPERIMENTS

WTPPRIVATE - WTPPUBLIC WTPPRIVATE _ WTPPUBLIC
H H A A
TYPE OF TEST RANK SUM RANK SUM
TESTED HYPOTHESIS H WTPPRIVATE = WTPPUBLIC WTPPRIVATE = WTPPUBLIC
0 H H A A
ALTERNATIVE HYPOTHESIS Ha WTPERIVATE # WTP;UBLIC WTPiRIVATE # WTPiUBLIC
*
z VALUE OF TEST -2.637 1.592
RESULT ACCEPT Ha ACCEPT HO

*
Significant at 99% level, two-tailed test.




TABLE 5.3

FURTHER TESTS BETWEEN PRIVATE AND PUBLIC EXPERIMENTS

WpPRIVATE _ (o PUBLLC
TYPE OF TEST RANK SUM
TESTED HYPOTHESTS H_ wrpy LUATE o yppPUBLIC
ALTERNATIVE HYPOTHESTS H_ wry TVATE 4 gyrpPUBLIC
z VALUE OF TEST 2.73
RESULT ACCEPT H_

89




REFERENCES

The follow ng studies have shown a |arge divergence between WP and
WA neasures of value for various public goods: Hanmmack and Brown
(1974), Sinclair (1976), Banford, Knetsch and Mauser (1977), Bishop
and Heberlein (1979), Brookshire, Randall, and Stoll (1980), Rowe,
d’ Arge, and Brookshire (1980), Coursey, Schulze, and Hovis (1983),
Knetsch and Sinden (1984), and Carson and Mtchell (1984). No study,
to our know edge, has obtained simlar values for WP and WA

90



Bl BLI OGRAPHY

Akerlof, G A and W T. Dickens, “The Econom c Consequences of Cognitive
Di ssonance,” Anerican Econom c Review 72(3) (June 1982): 307-319.

Banford, N. D., J. |I. Knetsch, and G A Mauser, *“Compensating and
Equi val ent Variation Measures of Consuner’s Surplus: Further Survey
Results,” unpublished paper, Departnent of Economcs and Conmerce,
Sinon Fraser University, Vancouver, British Colunbia, Canada (1977).

Belovicz, M W, *“Sealed-Bid Auctions: FExperinmental Results and
Applications,” in V. L. Smith (cd.), Research in Experinental
Econonmics Volune 1 (JAl Press), 1979.

Bishop, R C and T. A Heberlein, “Measuring Values of Extranmarket
Goods: Are | ndirect Measures Bi ased?” Aneri can Jour nal of
Agricul tural Economcs 61(5) (December 1979): 926-930.

Bohm P., “Estinmating Demand for Public Goods: An Experinent,”
European Economic Review 3 (1972): 111-130.

Bradford, D., “Benefit-Cost Analysis and Demand Curves for Public
Goods, " Kyklos 23(4) (1970): 775-791.

Brookshire, D. and T. Crocker, “The Advantages of Contingent
Val uation Methods for Benefit-Cost Analysis,” Public Choice 36(2)
(1981) : 235-252.

Brookshire, D. S., A Randall, and J. R Stoll, “Valuing Increnments and
Decrenents in Natural Resource Service Flows,” Anmerican Journal of
Agricultural Economcs 62(3) (1980): 478-488.

Brookshire, D. S., W D. Schulze, R Witworth, An Economc

Analysis of the Private Sector Benefits and Potential for Cost
Recovery of the National Coal Resources Data System report to the U S.

CGeol ogi cal Survey, Reston, VA (July 1983).

Brookshire, D., M Thayer, W Schulze and R d'Arge, “valuing
Public CGoods: A Conparison of Survey and Hedoni ¢ Approaches,”
Anerican Economics Review 72(1) (March 1982): 165-177.

Brown, J. and H Rosen, “On Estimation of Structural Hedonic Price Mdels,”
Econonetric (May 1982).

Buchanan, J. and G Tullock, The Cal culus of Consent, (Ann Arbor:
University of Mchigan Press), 1962.

91



Carson, R T. and R C. Mtchell, “A Reestimation of Bishop and Heberlein's
Sinul ated Market - Hypot hetical Markets-Travel Cost Results Under an
Al'ternative Assunption,” Anerican Journal of Agricultural Econonmcs
(198%).

Cassady, R, Auctions and Auctioneering (Berkeley: University of
California Press), 1967.

Carke, EH, “Miltipart Pricing of Public Goods,” Public Choice, 11
(Fal'l 1971) : 17-33.

Coppinger, V. M, V. L. Smith, and J. A Titus, “Incentives and
Behavior in English, Dutch and Seal ed-Bid Auctions,” Economi c Inquiry
18(1) (January 1980): 1-22.

Coursey, D. L. and H Nyquist, “Applications of Robust Estimation
Techni ques in Demand Analysis,” manuscript, Universit, of Woni ng
(1984).

Coursey, D. L., W D. Schulze, and J. Hovis, “A Conparison of Alternative
Val uation Mechani sms for Non-Market Comodities,” unpublished

manuscript, Department of Economics, University of Womni ng (Decenber
1983).

Coursey, D. L. and W D. Schulze, “The Application of Laboratory
Experinmental Economcs to the Contingent Valuation of Public Coods,”
Public Choice (1986), forthcom ng.

Coursey, D. L. and V. L. Smith, “Experimental Tests of an Allocation
Mechani sm for Private, Public or Externality Goods,” Scandi navi an
Journal of Economcs 86(4) (December 1984): 468-484.

Cox, J. L., B. Roberson, and V. L. Smth, “Theory and Behavior of Single
Price Auctions,” in V.L. Smth (cd.), Research in Experinental
Economics Volune 2 (JAl Press), 1982.

Curmings, R G, W D. Schulze, D. S. Brookshire and S. D. Gerking,
“Measuring the Elasticity of Substitution of Wages for Mini ci pal
Infrastructure: A Conparison of the Survey and Wage Hedonic
Approaches,” Journal of Environnmental Econonmics and Managenent (1986):
forthcom ng.

Davis, R, “Recreation Planning as an Economc Problem” Natural
Resources Journal 3 (May 1963): 239-249.

Desvousges, W H and V. K Smth, et al,, A Conparison of Alternative
Approaches for Estimating Recreation and Related Benefits of Wter
Quality Inprovenents report to the U S. Environnental Protection
Agency, Economic Analysis Division (1983).

Dubey, P. and M Shubik, “A Strategic Market Game with Price and Quantity
Strategies,” Zeitschrift fur National okononmie 40 (1980).

92



Engel brecht -Wggans, R, “Auctions and Bidding Mdels: A Survey,”
Managenment Science 26 (1980).

Ferejohn, J. A and R Noll, *“An Experimental Market for Public Goods:
The PBS Station Program Cooperative,” Anerican Econonic Review 66
(1976) .

Ferejohn, J. A, R Forsythe and R Noll, “An Experinmental Analysis of
Deci si onmaki ng Procedures for Discrete Public Goods: A Case Study of
a Problem of Institutional Design,” in V. L. Smth (cd.) Research in
Experimental Economcs Volume 1 (1979a).

Ferejohn, J. A, R Forsythe and R Noll, *“Practical Aspects of the
Construction of Decentralized Decisionmaking Systens for Public
Goods,” in C. Russell (cd.) Collective Decision Mking: Applications

from Public Choice Theory (Baltinore: The Johns Hopkins University
Press), 1979b.

Ferejohn, J. A, R Forsythe, R Noll, and T. R Palfrey, “An Experinmental

Exam nation of Auction Mechanisnms for Discrete Public Goods,” in V. L.
Smith (cd.) Research in Experinental Economcs Volune 2 (JAl Press),
1982.

Forsythe, R and R M Isaac, “Demand-Revealing Mechanisns for Private
Good Auctions,” in V. L. Smith (cd.) Research in Experinental
Economics Volune 2 (JAl Press), 1982.

Freeman, A. M 111, The Benefits of Environnmental |nprovenent (Baltinore:
The Johns Hopkins University Press), 1979.

Geen, M W, “Sucrose Ccta-Acetate as a Possible Bitter Stomachic,”
Bulletin of the National Fornulary Commttee of the Anerican
Pharmaceutical Association 10 (1942): 131-133.

Geenley, D, R Wlsh, and R Young, “Option Value: Enpirical Evidence
froma Case Study of Recreation and Water Quality,” Quarterly Journal
of Economics (1981).

Goves, T., “Incentives in Teans,” Econonetric 41 (1973).

Goves, T. and J. Ledyard, “Optimal Allocation of Public Goods: A Solution
to the ‘Free Rider Problem’” Econonetric 45 (1977).

Hammack and Brown, Waterfowl and Wetlands: Toward Bi oecononic Analysis,
(The Johns Hopkins University Press), 1974.

Hori, H, “Reveal ed Preference for Public Goods,” American Econom ¢ Revi ew
65 (1975).

Hurwicz, L. , “The Design of Mechanisns for Resource Allocation,”Anerican
Econonmi ¢ Revi ew Proceedi ngs (1973).

93



Isaac, R M, “Laboratory Experinmental Economics as a Tool in Public
Policy Analysis,” mneo, Departnent of Economics, University of
Arizona (1983).

Jarecki, H, “Bullion Dealing, Comodity Exchange Trading, and the London
Gold Fixing: Three Fornms of Commodity Auctions,” in Y.Am hud (cd.)
Bi ddi ng and Auctioning for Procurenent and Allocation (New York: New
York University Press), 1976.

Judge, G G, W E Giffiths, R C HIl, and T. C Lee, The Theory and
Practice of Econonetrics (New York: John Wley and Sons, Inc.), 1980.

Kain, J. F. and J. M Quigley, “Note on Omer’'s Estimate of Housing Value,”
Journal of the Anerican Statistical Association 67 (1972): 803-807.

Kish, L. and M Frankel, *“Balanced Repeated Replications for Standard
Errors,” Journal of the Anerican Statistical Association 65 (1970):
1071- 1094.

Kish, L. and J. B. Lansing, “Response Errors in Estimating the Value of
Homes,” Journal of the American Statistical Association 49 (1954):
520- 538.

Kreyszig, E., Advanced Engineering Mthematics (New York: John Wley and
Sons), 1979.

Knetsch, J. L. and J. A Sinden, “WIlingness to Pay and Conpensation
Demanded: Experimental Evidence of an Unexpected Disparity in
Measures of Value,” Quarterly Journal of Econonmics 99(3) (August
1984): 507-521.

Learner, E. E, “Let’'s Take the Con Qut of Econonetrics,” American Econom c
Review 73 (1983): 31-43.

Linegar, C. R, “Acute and Chronic Studies on Sucrose Ccta-Acetate by the
Oral Method,” Bulletin of the National Formulary Committee of the
Anerican Pharmaceutical Association 11 (1943): 59-63.

Loeb, M, *“Alternative Versions of the Denand-Revealing Process,” Public
Choice 29 (Special Supplement to Spring 1977).

Maler, K G, Environnmental Econom cs (Baltinore: The Johns Hopki ns
Uni versity Press), 1974.

Mendel ssohn, R, “The Demand and Supply for Characteristics of Goods,”
m meo, University of Washington (1980).

Mlgrom P. R and R J. Wber, “A Theory of Auctions and Conpetitive
Bi ddi ng,” Econonetric 50 (1982).

94



Mller, G and C. Plott, “Revenue Cenerating Properties of Sealed-Bid
Auctions,” in V. L. Smth (cd.) Research in Experinental Econonmics
Vol ume 3 (1983).

Mtchell, R C and R T. Carson, An Experinent in Determ ning
WIllingness to Pay for National Water Quality |Inprovenent, draft
report to the U S. Environnmental Protection Agency, Ofice of
Strategi c Assessment, Contract #R-806906010 (June 1981).

Palfrey, T. R, “Equilibrium Mdels of Miltiple-Cbject Auctions,”
Unpubl i shed Ph.D. dissertation, California Institute of Technol ogy
(1980).

Plott, C. R, “The Application of Laboratory Experinental Methods to
Public Choice,” in C S. Russell (cd.) Collective Decision Mking
(Bal tinore: The Johns Hopkins University Press), 1979.

Plott, C R, “Industrial Organization Theory and Experinmental Econonics,”
Journal of Economic Literature 20 (1982).

Randall, A, B. Ives and C. Eastnman, “Bidding Ganes for Valuation

of Aesthetic Environnmental |nprovenents,” Journal of Environnental
Economi cs and Managenent 1 (1974): 132-149.

Rowe, R, R d Arge, and D. Brookshire, “An Experiment on the Econonic
Value of Visibility,” Journal of Environnental Econom cs and
Managenent  7(1) (1980).

Rowe, Robert D., and Lauraine G Chestnut, “Valuing Environnental
Commodi ti es: Revisited,” Land Econom cs 59(4) (Novenber 1983):
404- 410.

Samuel son, P. A, Diagranmatic Exposition of a Theory of Public
Expenditure,” Review of Economic Statistics 37 (1955).

Samuel son, P. A, Aspects of Public Expenditure Theories,” Review of
Econom cs and Statistics 37 (1958).

Scherr, B. A and E. M Babb, “Pricing Public Goods: An Experinent

with Two Proposed Pricing Systems,” Public Choice 23 (Fall 1975):
35-48.

Schulze, W D., D. S. Brookshire, EE G Walther, K MFarland, M Thayer,
R Witworth, S. Ben-David, W Mim and J. Mlenar, “The Econom cs
Benefits of Visibility in the National Parklands of the Southwest,”
Natural Resources Journal 23 (January 1983): 149-173.

95



Schulze, W D., R G Cummings, D. S. Brookshire, M Thayer, R Whitworth,
and M Rahmatian, “Experinental Approaches for Valuing Environnental
Comodi ties,” Methods Devel opnent in Measuring Benefits of
Envi ronnental | nprovenents report to the U S. Environnental Protection
Agency, O fice of Policy Analysis, Ofice of Policy and Resource
Management, G ant #CR808-893-01 (July 1983).

Schul ze, W D., R d Arge, and D. S. Brookshire, *Valuing
Environnental Commoditi es: Sonme Recent Experinents,” Land Economi cs
57(2) (May 1981): 151-172.

Shubi k, M, “digopoly Theory, Communication, and Information,” American
Econom ¢ Review 65(2) (May 1975): 280-288.

Sinclair, W S., “The Econom c¢ and Social Inpact of the Kemano Il Hydro-
electric Project on British Colunbia’ s Fisheries Resources,”
Vancouver, Fisheries and Marine Service, Departnent of the Environnent
(1976).

Smith, V. L., “Experimental Studies of Discrimnation versus Competition in
Seal ed-Bid Auction Mrkets,” Journal of Business 40 (1967).

Smith, V. L., “Experinental Economi cs: I nduced Value Theory,” Anerican
Econonmi ¢ Revi ew Proceedings 66 (1976).

Smith, V. L., “The Principal of Unanimty and Voluntary Consent in Social
Choi ce,” Journal of Political Econony 85 (1977).

Smth, V. L., “Incentive Conpatible Experimental Processes for the
Provision of Public Goods,” in V. L. Smth (cd.) Research in
Experi mental Economcs Volunme 1 (JAI Press), 1979a.

Smith, V. L., “An Experinental Conparison of Three Public Good Deci sion
Mechani sms, " Scandi navi an Journal of Economics 81 (1979b).

Smth, V. L., “Experinents with a Decentralized Mechanism for Public Good
Decision,” American Economic Review 70 (1980).

Smith, V. L., “Mcroeconom c Systens as an Experimental Science,” Anerican
Econonmi ¢ Review 72(5) (December 1982): 923-955.

Smth, V. L., A Wllians, K Bratton, and M Vannonni, “Conpetitive

Market Institutions: Doubl e Auctions Versus Sealed Bid-Ofer
Auctions, " Arerican Econonic Review 72 (1982).

Sudman, S., Applied Sampling (New York: Acadenic Press), 1976.

Tideman, T. and G Tullock, “A New and Superior Process for Mking Social
Choi ces,” Journal of Political Econony 84 (1976).

Tobin, J., “Estimation of Relationships for Linmted Dependent Variables,”
Econonetric 33 (1958): 382-394.

96



Vickrey, W, “Counterspecul ation, Auctions and Conpetitive Seal ed
Tenders,” Journal of Finance 16 (March 1961): 8-37.

Vickrey, W, *“Auctions, Markets, and Optimal Allocation,” in Yakov Am hud
(cd.) Bidding and Auctioning for Procurement and Allocation (New York:
New York University Press), 1976.

Wcksell, K, “A New Principal of Just Taxation,” 1896, Translated by
J. M Buchanan, in R A Misgrave and A. T. Peacock, Cdassics in the
Theory of Public Finance (New York: St. Martins Press), 1967.

Wlde, L., “On the Use of Laboratory Experiments in Economics,” in
J. Pitt (cd.) The Philosophy of Economcs (Dordrecht: Reidel), 1980.

Wllig, R D, “Consuner’s Surplus Wthout Apology,” Anerican Econonic
Revi ew 66 (September 1976): 589-597.

97



APPENDI X A

COWPLETE PRIVATE GOCD ACTUAL AND HYPOTHETI CAL
SALES FORVATS AND ANSWER SHEETS

PRI VATE GOOD ACTUAL SALES

| NTRODUCTI ON

Hello, | am and this is . W& are out today
selling a real sumertine treat--fresh strawberries. W would like to
speak to soneone in your household who regularly shops for groceries.
[WAIT FOR A REGULAR SHOPPER BEFORE CONTINUI NG |F A REGULAR SHOPPER | S
NOT AVAI LABLE, THANK RESPONDENT AND MOVE ON.]

During the sumrer, a variety of fresh fruits are available, even in
Laramie. W have here one of many people's favorite summertine fruits,
strawberries. [ HAND RESPONDENT A PINT OF STRAVBERRIES.] As you can see,
these strawberries are quite fresh, and the quality is as good as you woul d
find anywhere in the area

Each pint is selling today for the price of $

RANGE OF PRICES PER PINT

$. 60 $1.00 $1. 40
. 80 1.20 1.60
QL. How many pints would you like to purchase at $ per pint?
QUANTI TY PRI CE

[IF QUANTITY > 0, MAKE EXCHANGE OF MONEY AND STRAVBERRIES AND GO TO
PART B ON PAGE 3]

[IF QUANTITY = O CONTINUE WTH PART A ON PAGE 2]
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PART A:  ELASTI C TY FROM NON- PURCHASI NG RESPONDENTS

[READ ALOUD] : | amsorry that we could not do business with you, but it
woul d help us a lot if you woul d answer a coupl e of
questions about why you did not buy any of our strawberries

@: You indicated you woul d not buy any strawberries at a price of
$ per pint.

Could you please describe why?

a) You do not |ike strawberries

b) You al ready have some strawberries in the house
¢) The price was too high

d) Oher (describe)

[reap ALOUD] : Please remenber, we are not trying to sell you strawberries
But suppose our price had been lower, say thirty cents
| ower .

@: How many pints woul d you have bought if the price had been
(starting price - .30)?

PRI CE QUANTI TY

[IF QUANTITY = O GO TO SURVEY | NTRODUCTI ON ON PAGE 4]

I———————[IF QUANTITY > 0, CONTINUE TO Q4]

4: Of these pints, how many would you use for freezing, canning, or
preserving? NUMBER

[ GO TO SURVEY | NTRODUCTI ON ON PAGE 4]
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PART B: ELASTICITY FROM PURCHASERS

[ READ ALOUD] : Thank you for your business. It would help us a lot if you
coul d answer a couple of questions about your purchase of
t hese strawberries.

@®: You said you woul d purchase pints of strawberries at
per pint. O these, how many pints would be for freezing
canning, or preserving?

NUMBER

[READ ALOUD] : Please remenber, we are not trying to sell you any nore
strawberries. But suppose our price had been |ower, say
thirty cents |ower.

@®: How many pints would you have bought if the price had been
(starting price - .30)?

PRI CE QUANTI TY

[IF QUANTITY HAS NOT CHANGED, GO TO SURVEY INTRODUCTION ON PAGE 4]

i—————[IF QUANTITY HAS CHANGED, CONTINUE WITH Q7]

Q: O these additional pints, how many would you use for
freezing, canning, or preserving?

NUMBER

[ GO TO SURVEY | NTRODUCTI ON ON PAGE 6]

100



SURVEY | NTRODUCTI ON: [ READ ALOUD TO RESPONDENT]

Sir/Madam W are collecting this information as part of a research
survey project being conducted by the University of Wom ng, Department of
Econom cs. W are studying how consunmers, like you and I, value different
market commodities like fruits, and specifically strawberries.

[ 1 F RESPONDENT PURCHASED NO STRAVBERRI ES]

[ I F RESPONDENT PURCHASED ONE OR MORE PI NTS]

I would like to return your nmoney and | et you keep the strawberries in
exchange for answering a few nore questions. Qur main objective is not to
sell strawberries but to collect inmportant information about the buying and
eating habits of households in Larame. Al your responses wll be kept
conpletely confidential. It will take about fifteen minutes.

[GO TO @B OF PART C ON PAGE 5]

- Even though you did not want to purchase any strawberries | would |ike
to give you a few pints, if you would |ike sone, in exchange for answering
a few nore questions. Qur main objective is not to sell strawberries but
to collect inportant information about the buying and eating habits of
househol ds in Laram e. Al'l your responses wll be kept completely
confidential. [t will take about fifteen m nutes.

[GO TO @B OF PART C ON PAGE 5]
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PART C

Qo

Ql:

Q2:

QL3:
QL4:

PURCHASI NG AND CONSUMPTI ON HABI TS

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

HOURS

How I ong has it been since you last ate a full course neal (main
di sh, salad, breads, desserts)?

HOURS

In how many hours will you eat again?

HOURS

Q0OCa: What type of meal will you eat?

How many permanent nenmbers are in your househol d?

NUMBER

How many of the permanent nenmbers of your household do you regularly
buy groceries for?

NUMBER

O these, how many eat strawberries? NUMBER

Pl ease give us your age and the ages of each of the permanent menbers
of your household and their relationship, if any, to you.

RESPONDENTS  AGE SEX

Rel ati onshi p

(1%
(%)

[EEN

02



Ql5: Do you currently have out-of-town visitors staying with you?

If yes,
Ql5a:  how many? NUMBER
[ CONTI NUE]
|
[READ ALOUD]: It is important for our study that we know whether the

per manent nenbers of your househol d pool their incones
together to meet household expenses or whether they meet
these expenses individually. | wll read you a list of
mej or househol d expenses, and | would Iike you to indicate
whet her or not the nenbers of your household share these

expenses.

QL6: Does your household share FOOD expenses?

YES NO

Ql6a: Does your househol d share HOUSI NG expenses, including rent or
house payment and utilities?

YES NO

QL6bh: Does your househol d share TRANSPORTATI ON expenses, such as
vehicle paynents, fuel, naintenance, insurance?

YES NO

[ CONTI NUE W TH PART D
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PART D. BUDGET SHARE BREAKDOWN

[ READ ALOUD TO RESPONDENT]

Before we continue I would like to remind you that all your responses
will be kept conpletely confidential. What we would like you to do now is
to compl ete a Budget Share Breakdown in which you divide up your
househol d’s monthly expenditures anong various general categories. In
ot her words, we need to know how much you spend on things |ike food,
housing, and transportation, as well as your nonthly income and savings.

[NOTE: | F RESPONDENT ANSVERED “YES' TO ALL PARTS OF QI6, MAKE SURE YOU GET
THE | NCOVES AND EXPENDI TURES OF ALL HOUSEHOLD MEMBERS. | F RESPONDENT
ANSWERED “NO' TO ANY PART OF QL6, GET HI'S INCOVE ONLY AND H' S SHARE OF
EXPENSES. |

[ GO TO BREAKDOWN SHEET]
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BREAKDOWN SHEET

| NCOME .

|F ALL PARTS OF QL6 ARE “YES, " ASK: What is the total nonthly incone,
after taxes, of your whole househol d?

IF ANY PART OF QL6 is “NO " ASK:  What is your total nonthly income, after
t axes? E—

SAVI NGS AND | NVESTMENTS: O this ampunt, how nmuch is saved, or invested in
stocks, bonds, annuities, IRA's, etc.?

HOUSI NG The housing category includes not only your [OR DEPENDI NG ON
QL6, “your share of the”] rent or house paynment, but also utilities
mai nt enance, and any honeowners, nortgage, or renters insurance that
you nmay have. How nuch do you spend monthly on these itens?

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

PERSONAL CARE: Before we get to the food category, we need to know how
much is spent nonthly on such “personal care” items as shanpoo,
toot hpaste, cosnetics, and so on. Mny people buy these things at the
grocery store, so you may have to estimate how much they contribute to
your total grocery bill.

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

Next, how nuch do you spend eating out, per nonth?

Finally, how much do you spend monthly on al coholic beverages and
t obacco?

[ CONTI NUE w TH NexT PAGE]
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[READ ALOUD] : Now, focus your attention on the FOCOD category and the
anmount that you indicated as your nonthly in hone
food expense. W would |ike your answer to some questions

about how often you buy and eat fruit.
QL7: Do you buy nost of your groceries at one store?

YES NO

[IF YES GO TO Q18]

—[1F NO CONTINUE WTH Ql7a]

17a: |Is nmost of your grocery shopping done at some of the four

| argest grocery stores in Larame (Al bertsons,
| deal , Safeway)?

YES NO

[IF YES GO TO QL9]

— [I'F NO CONTINUE WTH QL7b]

17b: Do you buy nost of your groceries in Larame?
YES NO

[GO TO QL9]

“Q18: At what store do you buy nost of your groceries?

[ CONTI NUE W TH QL9]

Buttrey's,

QL9: How many times per nonth do you make mmjor grocery purchases?

NUMBER

@0:  Wien was the last tine you nade a mmjor grocery purchase?
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Q21: Do you normally make your major fruit purchases at the same time as
you make major food purchases?

YES NO

—[IF YES GO TO Q24]

[IF NO CONTINUE WITH Q22]

Q22:

Q23:

How many times per month do you make major fruit purchases?

TIMES PER MONTH

When was the last time you made a major fruit purchase?

[CONTINUE WITH Q24]

L Q24:

[IF YES

Try to recall your last major fruit purchase. Was this last

fruit purchase representative of other purchases over the last
month?

YES NO

GO TO Q26]

l—[IF NO CONTINUE WITH Q25]

Q25

WHEN

We have here a table which lists fruits that have been
available recently in Laramie. [HAND RESPONDENT THE FRUIT

TABLE] Please indicate the quantities of fruits you purchased
in the past month,

RESPONDENT COMPLETES FRUIT TABLE, GO TO PART E ON PAGE 12]

L »Q26:

WHEN

We have here a table which lists fruits that have been
available recently in Laramie. [HAND RESPONDENT THE FRUIT
TABLE] Please indicate the quantities of fruits you purchased
at your last major grocery purchase or the last time you
purchased fruits.

RESPONDENT COMPLETES FRUIT TABLE, GO TO PART E ON PAGE 11)
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LI ST OF FRU TS AVAI LABLE | N LARAM E

FRU TS UNI TS SOLD BY QUANTI TY PURCHASED
Appl es . i ndi vidual I y/ | b.
Apricots . i ndi vi dual l'y/ | b.
Avocados . i ndi vi dual I y/ | b.
Bananas . bunch .

Bl ueberries . pi nt

Bl ackberries . Y pi nt

Cherries . i ndi vi dual l'y/ | b.
Coconut i ndi vi dual l'y/ | b.
Cant el ope . i ndi vi dual l'y/ | b.
G apes . bunch/ | b.

G apefruit i ndi vi dual l'y/ | b.
Honey Dew Mel on . i ndi vidual I y/ | b.
Kiwi Fruit i ndividually .
Lenons . i ndividually .
Li mes . i ndividually .
Mangos . i ndividually .
Nectarines . i ndi vidual | y/|
Oranges . i ndi vi dual l'y/ | b.
Papayas . i ndividual ly .
Peaches . i ndi vidual l'y/lb.
Pears . i ndi vidual l'y/lDb.
Pi neappl es . i ndi vidual l'y/lDb.
Pl ums . i ndi vi dual l'y/1b.
Raspberries . Y pi nt
Strawberries . pi nt

Wt ernel on . i ndi vidual l'y/lDb.
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PART E: SOCIOECONOMIC QUESTIONS
[READ]: We have just a few more questions.

—[IF ALL PARTS OF Q16 WERE "YES"]

[IF ANY PART OF Q16 WAS ''NO"]
l:.—-——--These questions are about your sex, race, education, occupation

and the amount of time you spend working.

[GO TO Q28]

——= These questions are about the sex, race, education and occupation
of the wage earners imn your household, and the amount of time
they spend working.

[CONTINUE WITH Q27]

Q27: How many wage-earners are there in your household?

NUMBER
Wage Earner #1 Wage Earner #2
@8: Sex: Male Fenal e Sex:  Mle Fenal e
@9 : Race: Wi te Areri can Race: Wi te Areri can
I ndi an I ndi an
Bl ack Bl ack
Asi an Asi an
H spani c H spani c
@®0: How much formal education has How much formal education has
this person conpleted? this person you conpl eted?
(Please circle the number) (Please circle the number)
1 0- 5 GRADES 1 0- 5 GRADES
2 6- 8 GRADES; FIN SHED GRADE 2 6-8 CRADES; FIN SHED GRADE
SCHOOL SCHOOL
3 9-11 GRADES; SOME H GH 3 9-11 GRADES; SOVE H CGH
SCHOOL SCHOOL
4 12 CGRADES; FIN SHED HI GH 4 12 GRADES; FIN SHED H CGH
SCHOOL SCHOOL
5  VOCATI ONAL PROGRAMS 5  VOCATI ONAL PROGRAMS
6 SOME COLLEGE 6 SOVE COLLEGE
7 COLLEGE DEGREE; BA OR BS 7 COLLEGE DEGREE; BA OR BS
8  SOVE GRADUATE WORK 8  SOVE GRADUATE WORK
9  ADVANCED COLLEGE DEGREE OR 9  ADVANCED COLLEGE DEGREE OR
PROFESSI ONAL  DEGREE PROFESSI ONAL  DEGREE
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@1: Is this person presently: Is this person presently:

Enpl oyed or Unenpl oyed Enpl oyed or Unenpl oyed

[ F UNEMPLOYED, GO TO END CF [ F UNEMPLOYED, GO TO END CF
SURVEY] SURVEY]
[ F EMPLOYED, CONTI NUE] [ F EMPLOYED, CONTI NUE]

@®B2: \hat is this person s occupa- What is this person’s occupa-
tion? tion?

333: s this person paid an hourly Is this person paid an hourly
wage? wage?

——— [IF NO GO TO Q34] — [IF NO GO TO Q34]

[:—[IF YES CONTINUE WITH Q33a] [:[IF YES CONTINUE WITH Q33a]
Q

33a: What 1is the hourly wage? What is the hourly wage?
$ PER HOUR $ PER HOUR

[CONTINUE WITH Q34] [CONTINUE WITH Q34]

Q34: How many weeks per year e How many weeks per year
does this person work? does this person work?
# WEEKS F WEEKS

335: On average, how many hours On average, how many hours

per week does this person
work?
i HOURS

36: Approximately what percentage
>I household income does this
erson earn?

per week does this person
work?
# HOURS

Approximately what percentage
of household income does this
person earn?

A Z

[ READ ALQUD] Your contribution to this effort is very greatly appreciated.
If you would like a sumrary of results, please print your nane and address
on the back of this stanped post card (NOT on this questionnaire). [ HAND

RESPONDENT POST CARD] W will see that you receive the results.

Thank you again for your participation.
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PRI VATE GOCD HYPOTHETI CAL SALES

| NTRODUCTI ON

Hello, | am and this is . W are out today with
a real summertinme treat--fresh strawberries. W would like to speak to
soneone in your household who regularly shops for groceries. [WVAIT FOR A
REGULAR SHOPPER BEFORE CONTINUING | F A REGULAR SHOPPER |'S NOT AVAI LABLE
THANK RESPONDENT AND MOVE ON.]

During the sumrer, a variety of fresh fruits are available, even in
Larame. W have here one of many people's favorite summertine fruits,
strawberries. [ HAND RESPONDENT A PINT OF STRAVMBERRIES. ] As you can see,
these strawberries are quite fresh, and the quality is as good as you woul d
find anywhere in the area.

Now, we are not trying to sell you strawberries, but we would like to
know how many you would buy at a certain price, for purposes of market
research. You have no obligation to buy anything, but please respond as if
you actually were deciding whether to buy strawberries from us at your
door, at the stated price.

Suppose each pint is selling today for the price of $

RANGE OF PRICES PER PINT

$.60 $1. 00 $1.40
. 80 1,20 1.60
QL. How many pints would you like to purchase at $ per pint?
QUANTI TY PRI CE

[IF QUANTITY > 0, GO TO PART B ON PACGE 3]

[1F QUANTITY = O CONTINUE WTH PART A ON PACGE 2]
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PART A ELASTIC TY FROM ZERO QUANTI TY

@: You indicated you would not buy any strawberries at a price of

$ per pint.
Could you please describe why?

) You do not |ike strawberries

) You have recently purchased strawberries at the store
) The price was too high
)

a
b
C
d) Qher (describe)

[rReaD ALOUD] :  Please renenber, we are not trying to sell you strawberries
But suppose our price had been lower, say thirty cents
| ower .

@: How nmany pints woul d you have bought if the price had been
(starting price - .30)?

PRI CE QUANTI TY

[IF QUANTITY = O GO TO SURVEY | NTRODUCTI ON ON PACE 5]

| IF QUANTITY > 0, CONTINUE TO Q4]

Q4: Of these pints, how many would you use for freezing, canning, or
preserving? NUMBER

[ GO TO SURVEY | NTRODUCTI ON ON PAGE 5]
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PART B: ELASTICITY FROM PURCHASERS

: You said you would purchase pints of strawberries at
per pint. O these, how many pints would be for freezing,
canning, or preserving?

NUMBER

[READ ALouD] :  Please renmenber, we are not trying to sell you
strawberries. But suppose our price had been |ower, say
thirty cents |ower.

Q®: How many pints woul d you have bought if the price had been
(starting price - .30)?

PRI CE QUANTI TY

[IF QUANTITY HAS NOT CHANGED, GO TO SURVEY | NTRODUCTI ON ON PAGE 4]

[ F QUANTI TY HAS CHANGED, CONTINUE WTH Q7]

Q7: O these additional pints, how many would you use for
freezing, canning, or preserving?

NUMBER

[ GO TO SURVEY | NTRODUCTI ON ON PAGE 4]
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SURVEY | NTRODUCTI ON

We are collecting this information as part of a research survey
proj ect being conducted by the University of Wom ng, Departnent of
Economi cs. We are studying how consumers, |ike you and |, value different
market conmodities like fruit, and specifically strawoerries.

Even though we are not selling strawberries, | would like to give you
a few pints, if you want sonme, in exchange for answering a few nore
questions. Qur main objective is to collect inportant information about
the buying and eating habits of households in Larame. Al'l of your

responses will be kept conpletely confidential. It wll take about fifteen
m nut es.

[ CONTINUE WTH B OF PART C ON PAGE 5]

PART C.  PURCHASI NG AND CONSUMPTI ON HABI TS
®: How long has it been since you last ate any foods?

HOURS

@: How long has it been since you last ate a full course neal (main
di sh, salad, breads, desserts)?

HOURS

QLG  In how many hours will you eat again?

HOURS

QLGa:  What type of meal will you eat?

Q1l: How many permanent nembers are in your househol d?

NUMBER

QL2: How many of the permanent menbers of your household do you regularly
buy groceries for?

NUMBER

QL3: O these, how many eat strawberries? NUVBER
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Ql4: Please give us your age and the ages of each of the permanent nenbers
of your household and their relationship, if any, to you

RESPONDENTS  AGE SEX

es Rel ati onshi p

i

QL5: Do you currently have out-of-town visitors staying wth you?

NO YES

|

If yes,

‘ Ql5a: how many? NUMBER

l 'CONTINUE]

[READ ALOUD]: |t is inportant for our study that we know whether the
permanent nembers of your household pool their incones
together to neet household expenses or whether they neet
these expenses individually. | wll read you a list of
mej or househol d expenses, and | would like you to indicate
whet her or not the members of your househol d share these
expenses.

Ql6: Does your household share FOOD expenses?

YES NO

Ql6a: Does your househol d share HOUSI NG expenses, including rent or
house payment and utilities?

YES NO

QL6bh: Does your househol d share TRANSPORTATI ON expenses, such as
vehicle paynents, fuel, naintenance, insurance?

YES NO

[ CONTI NUE WTH PART D
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PART D:  BUDCGET SHARE BREAKDOWN

[ READ ALOUD TO RESPONDENT]

Before we continue | would like to remind you that all your responses
will be kept conpletely confidential. Wiat we would |ike you to do nowis
to conpl ete a Budget Share Breakdown in which you divide up your
househol d’s monthly expenditures anong various general categories. In
ot her words, we need to know how much you spend on things |ike food,
housing, and transportation, as well as your nonthly income and savings.

[NOTE: | F RESPONDENT ANSWERED “YES' TO ALL PARTS OF QL6, MAKE SURE YOU GET
THE | NCOVES AND EXPENDI TURES OF ALL HOUSEHOLD MEMBERS. | F RESPONDENT
ANSWERED “NO’' TO ANY PART OF Q16, GET HI'S | NCOVE ONLY AND HI'S SHARE OF
EXPENSES. |

[ GO TO BREAKDOWN SHEET]
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BREAKDOWN SHEET

| NCOME :

|F ALL PARTS OF QL6 ARE “YES, " ASK: What is the total nonthly incone,
after taxes, of your whole househol d?

IF ANY PART OF QL6 is “NO " ASK: VWat is your total nonthly income, after
taxes ? —

SAVI NGS AND | NVESTMENTS: O this amount, how nmuch is saved, or invested in
stocks, bonds, annuities, IRA's, etc.?

HOUSI NG~ The housing category includes not only your [OR DEPENDI NG ON
QL6, “your share of the”] rent or house paynment, but also utilities
mai nt enance, and any honeowners, nortgage, or renters insurance that
you may have. How nuch do you spend nonthly on these itenms?

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

PERSONAL CARE: Before we get to the food category, we need to know how
much is spent nonthly on such “personal care” items as shanpoo
t oot hpaste, cosnetics, and so on. Many people buy these things at the
grocery store, so you may have to estimate how nuch they contribute to
your total grocery bill.

FOCD: Finally, the food category. Since this is the main point of our
study, we need to get a little nore detail here. First, we need to
know t he anmpbunt spent on food for “in-home-use.” This is basically
your [OR “your share of the”] total nmonthly grocery bill, after
subtracting out all non-food items such as personal care, magazines,
pet foods, tobacco, etc., that you nmay buy at the grocery store

Next, how nuch do you spend eating out, per nonth?

Finally, how nuch do you spend nonthly on al coholic beverages and
t obacco?

[ CONTI NUE W TH NEXT PAGE]
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LI ST OF FRU TS AVAI LABLE | N LARAM E

FRU TS UNI TS SOLD BY QUANTI TY PURCHASED
Appl es . i ndi vidual I y/ | b.
Apricots . i ndi vi dual I y/ | b.
Avocados . i ndi vi dual I y/ | b.
Bananas . bunch .
Bl ueberries . pi nt
Bl ackberries . Yapint .
Cherries . i ndi vi dual I'y/lb. .
Coconut individual ly/lbh. « « « « .
Cant el ope . i ndi vi dual l'y/ | b. . .
G apes . bunch/ 1 b.
G apefruit i ndi vi dual l'y/ | b.
Honey Dew Mel on . i ndi vi dual l'y/ | b.
Kiwi Fruit i ndividually .
Lenons . i ndividually .
Li mes . i ndividually . .
Mangos . i ndividually .
Nectarines . i ndi vi dual | y/|
Oranges . i ndi vi dual l'y/ | b.
Papayas . i ndividual ly .
Peaches . i ndi vidual l'y/lDb. .
Pears . i ndi vidual l'y/lDb.
Pi neappl es . individually/lb. » « « . .
Plums . i ndi vidual l'y/lDb.
Raspberries . Y pi nt
Strawberries . pi nt .
Wt ernel on . i ndi vidual l'y/lDb.
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[READ ALOUD|: Now, focus your attention on the FOOD category and the

amount that you indicated as your nonthly in hone
food expense. W would like your answer to sone questions
about how often you buy and eat fruit.

Ql7: Do you buy nost of your groceries at one store?

YES NO

____—[IF YES GO TO Q18]

[IF NO CONTINUE WITH Ql7a]

—Ql7a: 1Is most of your grocery shopping done at some of the four

largest grocery stores in Laramie (Albertsons, Buttrey's,
Ideal, Safeway)?

YES NO

[IF YES GO TO Q19]

[IF NO CONTINUE WITH Ql7b]

Ql7b: Do you buy most of your groceries in Laramie?

YES NO

[GO TO Q19]

~Ql8: At what store do you buy most of your groceries?

QL9:

Q0:

[ CONTINUE W TH Q19]

How nany tines per nonth do you nake nmjor grocery purchases?

NUMBER

When was the last time you made a major grocery purchase?
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Q21: Do you normally make your major fruit purchases at the same time as
you make major food purchases?

YES NO

—[IF YES GO TO Q24]

[IF NO CONTINUE WITH Q22]

Q22:

Q23:

How many times per month do you make major fruit purchases?

TIMES PER MONTH

When was the last time you made a major fruit purchase?

[CONTINUE WITH Q24]

L—>Q24:

r—[IF YES

Try to recall your last major fruit purchase. Was this last

fruit purchase representative of other purchases over the last
month?

YES NO

GO TO Q26]

[IF NO CONTINUE WITH Q25]

25

[ WHEN

We have here a table which lists fruits that have been
available recently in Laramie. [HAND RESPONDENT THE FRUIT

TABLE] Please indicate the quantities of fruits you purchased
in the past month.

RESPONDENT COMPLETES FRUIT TABLE, GO TO PART E ON PAGE 12]

—— Q26

We have here a table which lists fruits that have been
available recently in Laramie. [HAND RESPONDENT THE FRUIT
TABLE] Please indicate the quantities of fruits you purchased

at your last major grocery purchase or the last time you
purchased fruits.

[WHEN RESPONDENT COMPLETES FRUIT TABLE, GO TO PART E ON PAGE 12]
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PART E

[ READ :

SOCI OECONOM C - QUESTI ONS

~——[IF ALL PARTS OF Ql6 WERE "YES"]

[:[IF ANY PART OF Q16 WAS "NO"]

[GO TO Q28]

——— These questions are
of the wage earners
they spend working.

W have just a few nore questions.

These questions are about your sex, race, education, occupation
and the amount of time you spend working.

about the sex, race, education and occupation
in your household, and the amount of time

.CONTINUE WITH Q27]

Q27: How many

Jvage-—earners are

Wage Earner #l

@28: Sex: Male Femal e
@9 . Race: White Ameri can
[ ndi an
Bl ack
_____Asian
H spani c
@0: How rmuch formal education has

this person conpleted?
(Please circle the nunber)

1 0- 5 GRADES
2 6- 8 GRADES; FIN SHED GRADE

SCHOOL
3 9-11 GRADES; SOME HI GH
SCHOOL
4 12 CGRADES; FINISHED HI GH
SCHOOL
VOCATI ONAL  PROGRAMS

SOME COLLEGE

COLLEGE DEGREE, BA OR BS
SOVE GRADUATE WORK

ADVANCED COLLEGE DEGREE CR
PROFESSI ONAL  DEGREE

© oo 1 o o1
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‘here in your household?

NUMBER
Wage Earner #2
Sex: Mile_  Female
Race: Wi te Aneri can
I ndi an
Bl ack
Asi an
Hi spanic

How much fornmal education has
this person you conpl eted?
(Please circle the nunber)

| 0- 5 GRADES
2 6- 8 GRADES;, FIN SHED GRADE

SCHOOL
3 9-11 GRADES; SOMVE H CGH
SCHOOL
4 12 GRADES; FI N SHED HI GH
SCHOOL
VOCATI ONAL  PROGRANMS

SOVE COLLEGE

COLLEGE DEGREE, BA OR BS
SOMVE GRADUATE WORK

ADVANCED COLLECGE DEGREE OR
PROFESSI ONAL  DEGREE

O 0o —3 o U1



Q3l: 1s this person presently: Is this person presently:
Employed or Unemployed Employed or Unemployed
[IF UNEMPLOYED, GO TO END OF [IF UNEMPLOYED, GO TO END OF

SURVEY] SURVEY ]

[IF EMPLOYED, CONTINUE] [IF EMPLOYED, CONTINUE]

Q32: What is this person's occupa- What is this person's occupa-
tion? B tion?

Q33: 1Is this person paid an hourly Is this person paid an hourly

'

wage?

_[IF NO GO TO Q34]

[—[IF YES CONTINUE WITH Q33a]
Q

33a: What is the hourly wage?
$ PER HOUR

[CONTINUE WITH Q34]

wage?

— [IF NO GO TO Q34]

[IF YES CONTINUE WITH Q33a]
What is the hourly wage?
$ PER HOUR

[CONTINUE WITH Q34]

Q34: How nany weeks per year —= How many weeks per year
ioes this person work? does this person work?
; _ WEEKS # WEEKS
Q35: J)n average, how many hours On average, how many hours
loes this person work? does this person work?
3 ~ HOURS it HOURS
Q36: ipproximately what percentage Approximately what percentage

>f household income does this
>erson earn?

a9

of household income does this
person earn?

[ READ ALQUD] Your contribution to this effort is very greatly appreciated.
If you would like a sunmary of results, please print your name and address
on the back of this stanped post card (NOT on this questionnaire). [ HAND
RESPONDENT POST CARD] W will see that you receive the results.

Thank you again for your participation.

122



PRI VATE GOOD SURVEY ANSWER SHEET

TYPE: 1 ACTUAL O HYPOTHETI CAL

Survey Team

Sampling Area

Survey #

Dat e

Ti me

qQ: PINTS @ $

{——[IF PINTS = 0]

PART A

Q: 1 DON T LIKE
2 RECENT PURCHASE
3 PRICE HCH
4 OTHER

®: PINTS @ $

[IF PINTS = O, GO TO PART C]

r—[IF PINTS > 0]

Q4 # Pl NTS

[GO TO PART C, Q8]

r[IF PINTS > 0]

PART B

#

Q5:
Q6:

[IF PINTS

PINTS

PINTS @ $
HAS NOT CHANGED FROM
FROM Ql, 50 TO PART C]

‘—[IF PINTS HAS CHANGED GO TO Q7]

o # PI NTS

[GO TO PART C, Q8]
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PART C

Qo
QLCa:
Ql:
QL2:
QL3:
Q4.

QL5:

QLe:
Ql6a:
QL6b :

HOURS
HOURS
HOURS
MEMBERS
MEMBERS
# EAT BERRI ES
RESPONDENT  AGE SEX
_Ages _ Rel ationship
L YES 0 NO [IF NO GO TO Ql6]
L[IF YES] Ql5a: VISITORS
[GO TO Q16]
1 YES 0 NO
1 YES 0 NO
1 YES 0 NO
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PART D. BUDGET BREAKDOWN

| NCOVE

SAVINGS & | NVESTMENTS

HCOUSI NG

TRANSPORTATI ON

PERSONAL CARE

FOOD : IN HOME

EAT QUT
ALC. & TOB
TOTAL FOOD
SUBTOTAL
OTHER (Qur Use Only)
Ql7: 1 YES 0 NO
l—>Ql7a: 1 YES 0 NO
[GO TO Q19] LQ17b: 1 YES 0 NO
‘GO TO Q19]
Q18: (STORE)
Q19: TIMES/MONTH
Q20:
21: 1 YES 0 NO
/ l_. Q22: TIMES/MONTH
Q23:
[TO TO Q24]
Q24: 1 YES 0 NO

/ |——Q25: LIST OF FRUITS (MONTH)

Q26: LIST OF FRUITS (LAST TIME)
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Q7.

Q8:
Q@9:

@0:

@1
@2 .
@®3:

@4 .
@5 :
B6:

NUMBER OF WAGE EARNERS

WN -

aH>wN

WAGE EARNER #1

MALE O FEMALE
VWH TE 4 AMER. | ND.
BLACK 5 ASI AN
H SPANIC 6 OTHER

0-5 6 SOVE COLLEGE
6-8 7 BA or BS
9-11 8 SOVE GRAD

12 9 ADVANCED OR
Voc PROFESSI ONAL
EMPLOYED O UNEMPLOYED

1

Q33a: $

YES

[IF NO GO TO Q34]

0 NO—‘
/

PER HOUR

WEEKS

HOURS
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WAGE EARNER #2

MALE O FEMALE
WHI TE 4 AMER | ND.
BLACK 5 ASI AN

H SPANIC 6 OTHER

1 o5 6 SOVE COLLEGE
2 6-8 7 BA or BS
3 9-11 8 SOME GRAD
412 9 ADVANCED OR
5 Voc PROFESS| ONAL
1 EMPLOYED O UNEMPLOYED
L YES 0 NO —l
[IF NO GO TO Q34]

@3a: $ PER HOUR

VEEKS

HOURS

%



LI ST OF FRU TS AVAI LABLE | N LARAM E

FRU TS UNI TS SOLD BY QUANTI TY PURCHASED
Appl es . i ndi vidual I y/|b.
Apricots . i ndi vi dual l'y/ | b.
Avocados . i ndi vi dual l'y/ | b. .
Bananas . bunch . .
Bl ueberries . pint . . . . . .« ..
Bl ackberries . Yapint . . . .. e e . .,
Cherries . individually/lb. . . « .« .
Coconut i ndi vi dual l'y/ | b.
Cant el ope . i ndi vi dual l'y/ | b. .
G apes . bunch/ 1 b.
G apefruit individually/lb. « « . . .
Honey Dew Mel on . i ndi vi dual I y/ | b.
Kiwi Fruit i ndividually . .
Lenons . individually . . . « « .« .
Li mes . individually . . « « « . .
Mangos . i ndividually . .
Nectarines . i ndi vidual | y/|
Oranges . i ndi vi dual l'y/ | b.
Papayas . i ndividual ly . .
Peaches . i ndi vidual l'y/lDb.
Pears . i ndi vidual l'y/lDb.
Pi neappl es . i ndi vidual l'y/lDb.
Pl ums . i ndi vi dual l'y/1b.
Raspberries . Yopint . . ... . e ..
Strawberries . pi nt - .
Wt ernel on . i ndi vidual l'y/lDb.
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APPENDI'X" B

AUCTI ON | NSTRUCTI ONS FOR PRI VATE GOOD EXPERI MENT

AUCTI ON | NSTRUCTI ONS
AND BI DDI NG FORM

You are about to begin an experinent designed to determ ne how people
l'i ke yourself attach values to different nmarket conmodities like fruits,
and specifically strawberries. The experinent takes the form of an auction
in which you will have the opportunity to actually purchase strawberries
These strawberries have been obtained from stocks of |ocal grocery stores
and are guaranteed fresh. The quality is as fine as you would find
anywhere in the area

To begin the experinment, you have a credit of fifteen dollars in hand
for participating in the experinent. If you do not purchase any
strawberries in the auction, then you will keep your entire fifteen dollars
in cash to take home at the end of the experinent.

You, along with the six other individuals participating in the
experiment, will take part in an auction for fifteen one-pint containers of
fresh strawberries. To explain how the auction works, consider for a
moment a sinplified exanple.

| magi ne that only three people, person A, person B, and person C take
part in the auction. Further, imagine that only two pints are to be
auctioned off. The first step is for each individual to submt separate
bids for each pint they desire. In other words, each individual subnmts a
bid for the first pint and a second bid for the second pint. The two bids
do not necessarily have to be the sane. The three people in our exanple
mght submt witten bids as follows:

Person A bids $3 for the first pint and $1 for the second pint.
Person B bids $5 for the first pint and $4 for the second pint.

Person C bids $2 for the first pint and $0 (nothing) for the second
pint.

We would then order all of the bids fromthe highest to the | owest as
foll ows:
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1 highest bid $5 by person B
ond highest bid $4 by person B
3rd highest bid $3 by person A
40 highest bid $2 by person C
Sth highest bid $1 by person A
6th highest bid $0 by person C

Since only two pints of strawberries are being auctioned off in this
example, person B has "won'" the auction by submitting the two highest bids
of $5 and $4 and gets both pints of strawberries.

However, person B does not have to pay the $5 bid for the first pint
and the $4 bid for the second pint. Rather, person B has to pay the
"market price" fgf each pint. The market price is determined in this
example by the 3t highest bid which is $3. In other words, the market
price is the first bid ranked below the lowest winning bid. Note that no
winner has to pay what he or she actually bid unless the last winning bid
and the bid ranked next below, which is the market price, are the same or
are "tied." If these two bids are tied, the winner is chosen at random
from the two identical bids.

The actual auction you are about to participate in has seven
participants and is for fifteen pints of strawberries. Thus, you will be
asked to submt bids for as many pints as You mght care to purchase up to
fifteen pints. The “market price” will be the 16th highest bid for an
i ndi vi dual pint when all bids fromall participants are ordered from
highest to lowest. You may receive a pint of strawberries for each of the
bids you nmake if all of your bids are above the nmarket price. On the other
hand, you may obtain no pints of strawberries if all of your bids are equa
to or below the “market price.” Finally, if some of your bids are above
and some bel ow the market price you will obtain a pint of strawberries for
each bid you have made above the narket price and none for any bids equa
to or bel ow the market price. In all cases, if you have submtted a
W nning bid, you will only pay the “market price” for the strawberries you
have purchased. Note that some of your bids may “win” along with some bids
of others.

When you have conpleted reading these instructions please raise your
hand to indicate to the experinment nonitor that you are finished. The
monitor will ask if you have any questions when all participants have
finished reading the instructions
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Nane

BIDDING FORM

My bids for

lst

2nd

3rd

4th
5th

6th

7th

8th

9th

LOth

thh

thh

13th

14t

lSth

pint
pint
pint
pint
pint
pint
pint
pint
pint
pint
pint
pint
pint
pint

pint

$_

obtaining pints of fresh strawberries are as follows:
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You have volunteered to participate in an experinment dealing with
econom ¢ and psychol ogi cal deci si on maki ng. Your responses to each
question wll be kept conpletely confidential.

For volunteering to participate in this experinent, which has three
parts, you will be paid a mnimmof $6.00. In addition, you will be given
a credit of $10.00 which you can use in the experinment. Any of the $10.00
credit you do not use during the experinent will be given to you in cash
at the conclusion of the experinment unless you decide to withdraw i n which
case you still keep the original $6.00 for participating. In this first
part, Part |, you will be required to nake totally hypothetical, nonetary
responses to different decision making situations which will be described
to you in a nonent.

When you have finished reading all of the instructions indicate to the
experinment nmonitor that you are ready to proceed with Part |I. Please turn
the page and continue reading the instructions

Description of Part |: Bidding Ganes

In this first part of the experiment you will be asked to nake a
totally hypothetical, nonetary response to a predicanment. You will be
asked hypot hetically how nuch you woul d pay to avoid tasting an unpl easant
liquid. Tasting the liquid means, in this context, holding a one-ounce
volume in your nouth for twenty seconds and then spitting out the Iiquid.
You nust not swallow the liquid even though it is not harnful

The liquid referred to in this part of the experiment is described as

having a “bitter-unpleasant” taste which lingers. In fact, sanpling this
liquid will leave a bitter taste in your nmouth until your next neal and
probably thereafter. It is nontoxic and poses no health risk to humans.

The nanme of the substance is Sucrose Ccta-Acetate (SOA) and is used in many
i ndustrial processes such as denaturing alcohol, transparentizing paper,
reduci ng nmoi sture absorption of brakelinings, and to modify the properties
of synthetic plastics

Thus, the hypothetical nonetary response that you will neke, is the
| argest amount of noney you would be willing to pay to avoid tasting the
unpl easant liquid. This situation supposes, therefore, that originally you
nmust taste, by holding in your nmouth for 20 seconds, the liquid but you can
pay (hypothetically) to avoid such a predicanent.

The nonitor will explain these conditions once nore during the actua
experiment. Now, if you do not understand the content of this experinment
and would like to re-read this material feel free to do so. If you
understand the above material please indicate now to the nmonitor that you
are ready to proceed with part one of the experiment.
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You are about to participate in a second experinent dealing with
econom ¢ and psychol ogi cal decision making. As before your responses to
each question will be kept conpletely confidential.

In this second experiment you will be required to agai n nake
hypot hetical, nonetary responses to a decision nmaking situation which wll
be described to you in a nmoment. Wen you have finished reading all of the
instructions indicate to the experinent nonitor that you are ready to
proceed. Please turn the page and continue reading the instructions

Description of the Bidding Gane

In this part of the second experiment you will be asked to actually
sample the SOA liquid, and then to make a hypothetical, nonetary response
representing how much you would pay to avoid tasting the liquid. Renenber
these are hypothetical responses not real, but you do have $6.00 for
participating in the experiment and a $10.00 credit which you can use |ater
on. Again, you will be asked, hypothetically, the nost anount of noney you
woul d pay not to have to taste an unpleasant solution. To taste the liquid
means you nust hold it in your nouth for twenty seconds and then spit out
the liquid. As before you would not be allowed to swallow the liquid
although it is not harnful

“Sanpling” the SOA solution will involve “flowing” a few drops of the
liquid over the tip of the tongue. So, the monitor will then use a
“dropper” to flow the solution over your extended tongue, so that the fluid
is allowed to fall off your tongue and not remmin in your nouth for any
length of tine.

The hypot hetical noney offer that you nake after having sanpled the
SQA liquid is therefore the |argest amount of noney you would pay to not be
subjected to prolonged contact with the unpleasant stimulus. Thi s
situation supposes, therefore, that you originally would have to taste, by
holding in your nouth for 20 seconds, the liquid, but that you can pay
(hypothetically) to avoid such a predicanment.

The nonitor will explain these conditions once nore during the actua
experiment. Now, if you do not understand the content of this part of the
experinment and would like to re-read this material, feel free to do so If
you understand the above material please indicate now to the nonitor that
you are ready to proceed with the experinment.
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You are about to begin an experiment in the econonics of decision
maki ng. Please wite your nane at the top of your Record Sheet so that any
income you earn can be paid to you at the end of the experinental session.

| NSTRUCTI ONS

This is an experiment in the econom cs of decision making. You will
have an opportunity to earn a considerable anount of CASH through your
participation in this experinent. Pl ease follow these instructions
carefully and do not hesitate to raise your hand if you have a question.

You have been selected to participate in a group exercise wth seven
other individuals. Together you forma group of eight individuals which
nmust make a series of decisions. However, you will not be permtted to
speak with the other menbers of the group. The decision making process
invol ved nust be carried out in silence. You and your fellow group nembers
W |l engage in an auction which will be carried out by nmeans of a “seal ed
bi d” process.

Specifically, the experiment consists of three phases. The first
phase involves a group bid-nmeking process. This is the Auction Phase. The
second phase, the Voting Phase, involves a voting process in which the
menbers of the group who “won” the auction vote on whether to accept the
outcome or not. The third and final phase consists of making fina
al l ocations of nonetary rewards to the group menmbers. This is called the
Al l ocation Phase

You, as well as each of the group nenbers, will be given a credit of
$10.00 which is yours to keep as long as you consent to remain active in

this experinent. If you withdraw before conpletion of the experinent,
which is still your freedom you wll receive no noney above the $6.00
originally promsed to you. If you do remain in the experiment then your

objective is to try to keep as nuch of the $10.00 as you can.

Li ke any auction in which buyers cone together to bid for a desired
commodity, your task, as well as the task of the other group nenbers is to
make a bid to “buy” the opportunity of avoiding subjection of yourself to
an unpl easant taste experience. In other words, you will submt a “dollars
and cents” offer which you feel best represent the anmount of noney you
woul d pay to avoid holding in your mouth for 20 seconds a one-ounce cup of
t he unpl easant i quid. Because you have already sanpled the liquid you
should have a good idea of its “flavor.”

In this experinment four cups of the unpleasant liquid will be
allocated. The nost that you or any other participant possibly wll have
to hold in your nmouth for 20 seconds is one cup. This neans that,
depending on the bidding process, four of the individuals will end up
tasting one cup each and the other four individuals will taste nothing
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During the auction phase of the experinent you nust determ ne your bid and
then submt that bid to the monitor. This bid indicates the nonetary value
of your willingness to pay to avoid the liquid. You will wite your bid
wi th your nanme on the Bidding Form provided and hand it to one of the
moni tors

Once all bids have been collected, the nonitor will rank the eight
bids from highest to |owest and determine a “Reigning Bid.” This Reigning
Bid is inportant to renenber. The Reigning Bid is determned in the
following way. Suppose the ranking of the eight bids representing the
group nembers’ willingness to pay to avoid the liquid turns out to be (from
hi ghest to |owest):

$10, $9, $8, $7, $6, $5, $4, $3.

The Reigning Bid is the fifth highest bid, and in this exanple is $6. Al
bids that are greater than the Reigning Bid will be tentatively accepted as
winning bids. That is, each group menber who bid above the Reigning Bid
(those four who bid $10, $9, $8, $7) will tentatively have to pay for not
tasting the liquid and, therefore, will not be required to taste the
l'iquid.

However, each nenber of the group whose bid is accepted will only have
to pay a price to avoid the liquid equal to the Reigning Bid. Thus, in the
exanpl e above, the individuals who bid $10, $9, $8, $7 will tentatively pay
only the Reigning Bid, or $6, to avoid the liquid. These “w nners” are
w nners because they are allowed to avoid the liquid by paying fromtheir
$10.00 the “Reigning Bid" price and because they don’t actually have to pay
what they were originally willing to pay to avoid.

Now, on the other hand, all those group nmenbers whose bids are equa
to the Reigning Bid or less than the Reigning Bid will be tentatively
rejected. That is, each menmber who bid (as in our exanple above) $6, $5,
$4, 33, will tentatively not have to pay to avoid, but nust taste the cup
of fluid. These people keep the $10.00 they have been given plus the $6.00
for participating but nust taste the Iiquid. If a group nmenbers fails to
taste the liquid at this point, for whatever reason, he or she nust |eave
the experiment wthout any income except the $6.00 pronmised at the outset
of the experinments.

Wth the end of the Auction Phase (that is, the determ nation of
first, the Reigning Bid, and second, those group menbers whose bids were
accepted), the group enters the second phase of the experinment. Thi s
second phase is the “Voting Phase.” The way in which the experinent has
been designed, allows for up to ten trials during which the group would be
i nvol ved in decision making. In other words, a trial consists of the
Auction Phase and the Voting Phase. During each trial those menbers of the
group whose bids were tentatively “accepted” (that is, above the Reigning
Bid), and only those nmenbers, will then vote on whether to accept results
of that trial. The result, here, is the price that each of the “w nners”
pay to avoid the liquid. In order for this result to be finalized the vote
(of accepting to pay the amount of the Reigning Bid to avoid the |iquid)
must be a unaninous “Yes.” If any one or nore of the menbers voting, votes
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“no” then a new bidding phase or Auction Phase and Voting Phase will start
over again.

Notice on the Record Sheet given to you that the ten possible trials
have been divided into two categories. The first four trials are denoted
as the “Qpening Trials” and the latter trials, Trial 5 through Trial 10,
are denoted as the “Closing Trials.” In the opening trials, Trials 1
through 4, the voting process will not be binding. Those group memnbers
whose bid was above the Reigning Bid will vote on the outconme, and the
voting results will be announced but will not be final. Only in the
Cosing Trials will the voting process be binding. Thus, if in the fifth
trial, for exanple, the vote is unaninously “Yes” to accept the outcone,
the Voting Phase stops (that is the trial ends) and the third phase, the
“Al'l ocation Phase,” begins. Agreenent can occur in any of the trials 5
through 10. But, if the group fails to reach agreenment by the end of the
tenth trial then all eight nenbers of the group will keep their $10.00 but
each will be required to taste one cup of the fluid or forfeit the $10.00.

Let us look at one nore detailed exanple of this type of group
decision nmaking activity.

[.  Auction Phase:

L Each group nenber enters his or her nane, trial nunber and bid on
one of the Bidding Forms and hands it to a nonitor. The nonitor
wll then rank the eight bids to determ ne the Reigning Bid.
Assurme the bids are ranked as (from highest to |owest):

$12, $8, $7.50, $7.25, $5.00, $3.50, $2.00, $1.75

2. The nonitor then wites the Reigning Bid, which is $5.00, at the
bottom of your Bidding Form and determnes on the basis of your
subm tted bid whether or not your bid “was” or “was not”
accepted; that is, was greater than the $5.00 Reigning Bid.
These Bidding Forns are returned to each group nmenber with the
Rei gning Bid being announced to the entire group. The group wll
know only the Reigning Bid as well as his own bid but not each of
his fellow group members’ bids.

[I.  Voting Phase:

1 Your returned Bidding Formw |l indicate to you whether or not
your bid has been tentatively accepted. Assume you bid $7.50
thus you will enter the second phase, the Voting Phase with three
ot her of your group nenbers (those who bid $12. 00, $8.00 and
$7.25). Those whose bids were |ess than the $5.00 Reigning Bid
wll first put their name and trial nunber on a voting form and
then put an-X through it since this phase does not include them

2. The four menbers with bids of $12.00, $8.00, $7.50, $7.25 will
use one of the Voting forns provided and enter their name, trial
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nunber and vote yes or no on whether to accept the $5.00 Reigning
Bid as the price to pay for avoiding the liquid. Al the Voting
Forns will then be collected by the nmonitor. The nonitor will

t hen announce the outcone of the voting

3. Assunme the votes are recorded as
Y Y N Y

Then, for this trial, agreement has not been reached and the
whol e group enters a new trial where each of the eight group
menbers nmakes a new bid to avoid the liquid. Then, those whose
bids are greater than the Reigning Bid are accepted, and nove
into a new Voting Phase to conplete the new trial

Il. Alocation Phase

1. Wth the end of each Voting Phase each trial ends. If the tria
number is less than or equal to four a new trial automatically
begi ns regardl ess of the result in the Voting Phase. Above we
noted agreement had not been reached. [f this nonagreement had
occurred in Trials 1-4, the voting woul d have been nonbi nding and
a new trial would have begun automatically. If it had occurred
in Trials 5-9, the voting woul d have been binding but due to the
nonagreenent result in the Voting Phase a new trial would have
al so begun. If this had been the tenth trial then the vote would
be binding but no new trial would begin. Thus, each of the eight
menbers would have to taste one cup of the |iquid.

2. Assume for the nmoment that the above voting result was foll owed
by a new trial, the sixth trial. In this trial new bids and new
votes would be taken with, for exanple, the result being
Y Y Y Y. Because the group is in the Closing Trials
part of the experiment the vote is binding and the four group
menbers voting pay the Reigning Bid to avoid the liquid. The
remai ning four menmbers are then required to taste the liquid.
This conpletes the allocation phase

Note, you may bid as nuch or as little as you want. If you do and
your bid is less than the Reigning Bid you stand to earn considerable cash
for tasting the liquid. |If you feel you do not want to be subjected to
tasting the liquid and want to pay to avoid it your bid nust be above the
Reigning Bid. Finally, you may bid nmore than $10.00 in any trial. If, for
exanple, the reigning price is over $10.00, say $11.00, in the tenth and
last trial, and you have bid $13.00, the experinent fails since you cannot
afford (given the $10.00 budget we have given you) to “buy” your way out of
tasting the liquid. No one would taste the liquid in this situation
Rat her everyone would forfeit the $10.00 and keep $6.00 for participating.

If you have any questions you may raise your hand at this time and the
monitor will answer them for you
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SUMVARY PAGE

During Each Tri al

1 Enter your name, trial number, and bid on the bidding form

2. Submit your bid by handing it to a nonitor.

Reigning Bid is Conputed by the Mnitor and Announced:

L CGet back Bidding Form and you record on your Record Sheet: (1)
My Bid, (2) Reigning Bid, (3) M/ Bid Accepted or Rejected, in the
appropriate colums with respect to the trial the group is in.

2. If your bid is “Accepted” then vote by using the Voting Form
provi ded.
3. If your bid is Rejected put an X through the Voting form

The Monitor Collects all Voting Forms and Announces the Result

L. On your Voting Form be sure to enter your nane, Trial nunber and
vote (Yes or No).

2. Submit your vote by giving it to the nonitor.

[f, Trial < 4, continue with a new trial

If, 4 < Trial < 10, and the nunber of “yes” votes is four, stop and
all ocate paynments and liquid

[f, 4 < Trial < 10, and the nunber of “yes” votes is less than four,
continue with a new trial

[f, Trial = 10, and the number of yes votes is less than (or equal) to
four, stop and allocate paynments and liquid
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You have volunteered to participate in an experinment dealing with
econom ¢ and psychol ogi cal deci si on maki ng. Your responses to each
question wll be kept conpletely confidential.

For volunteering to participate in this experinent, which has three
parts, you will be paid $3.00. In this first part, Part |, you will be
required to make totally hypothetical, nonetary responses to different
decision neking situations which will be described to you in a noment.

When you have finished reading all of the instructions indicate to the

experinment nonitor that you are ready to proceed with Part |. Please turn
the page and continue reading the instructions

Description of Part I: Bidding Ganes

In this first part of the experiment you will be asked to nake a
totally hypothetical, nonetary response to a predicanent. You will be
asked hypot hetically how much we would have to pay you to voluntarily taste
an unpleasant liquid. This nmeans you nust taste the liquid by holding a
one-ounce volune in your mouth for twenty seconds and then spit out the
liquid. You nust not swallow the liquid even though it is not harnful

The liquid referred to in this part of the experiment is described as

having a “bitter-unpleasant” taste which lingers. In fact, drinking this
liquid will leave a bitter taste in your mouth until your next neal and
probably thereafter. It is nontoxic and poses no health risk to hunmans.

The nanme of the substance is Sucrose Ccta-Acetate (SOA) and is used in many
i ndustrial processes such as denaturing alcohol, transparentizing paper,
reduci ng moi sture absorption of brakelinings, and to modify the properties
of synthetic plastics.

Thus, the hypothetical nonetary response that you will nmake, is the
smal | est amount of noney you would require to induce you to voluntarily be
subjected to tasting the unpleasant |iquid. This situation supposes,
therefore, that originally you do not have to taste, by holding in your
mouth for 20 seconds, the liquid but you can be paid (hypothetically) to
accept such a predicament.

Let us give you an exanple. A construction conpany submits a nonetary
offer, or “bid,” which they estimate to be their cost (plus profit) to
build a highway. In other words, this bid is the |least amunt of noney
they would accept for performing a service. In a simlar nanner then, you
are to submt to us your monetary response or “bid” which represents the
| east ampunt of noney you would accept to voluntarily taste the SOA liquid.

The nonitor will explain these conditions once nore during the actua
experinment. Now, if you do not understand the content of this experinment
and would like to re-read this naterial feel free to do so. If you
understand the above material please indicate now to the nmonitor that you
are ready to proceed with part one of the experiment.
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You are about to participate in a second experinent dealing with
econom ¢ and psychol ogi cal decision nmaking. As before your responses to
each question will be kept conpletely confidential.

In this second experinment you will be required to again make
hypot hetical, nmonetary responses to a decision making situation which wll
be described to you in a monent. Wen you have finished reading all of the
instructions indicate to the experinent nonitor that you are ready to
proceed. Please turn the page and continue reading the instructions

Description of the Bidding Gane

In this part of the second experiment you will be asked to actually
sample the SOA liquid, and then to nake a hypothetical, nonetary response
representing your willingness to be paid to taste the |iquid. Remenber ,
these are hypothetical responses not real. Again, you will be asked,
hypot hetically, the | east anmbunt of nmoney we would have to pay you to
voluntarily taste an unpleasant solution. This means you nust hold the
liquid in your mouth for twenty seconds and then spit out the liquid. As
before you would not be allowed to swallow the liquid although it is not
har nf ul

“Sanpling” the SOA solution will involve “flowing” a few drops of the
liquid over the tip of the tongue. So, the nmonitor will then use a
“dropper” to flow the solution over your extended tongue, so that the fluid
is allowed to fall off your tongue and not remain in your mouth for any
length of tine.

The hypot hetical noney offer that you nake after having sanpled the
SQA liquid is therefore the smallest anount of nmoney you would require to
be voluntarily subjected to prolonged contact with the unpleasant stimlus
This situation supposes, therefore, that you would not originally have to
taste, by holding in your mouth for 20 seconds, the liquid, but you can be
paid (hypothetically) to accept such a predicament.

The nonitor will” explain these conditions once nore during the actua
experiment. Now, if you do not understand the content of this part of the
experinment and would like to re-read this material, feel free to do so If
you understand the above material please indicate now to the nonitor that
you are ready to proceed with the experiment.

144



ECONOM C  EXPERI MENT

Uni versity of Wom ng
Department of Econom cs

PART |1

I NSTRUCTI ONS:  COVPETI Tl VE  AUCTI ON

Investigators: John Hovis
Don Coursey
Bill Schul ze

145

WA WC



You are about to begin an experinment in the economics of decision
maki ng. Please wite your nane at the top of your Record Sheet so that any
income you earn can be paid to you at the end of the experinental session.

| NSTRUCTI ONS

This is an experiment in the economi cs of decision nmaking. You will
have an opportunity to earn a considerable anmount of CASH through your
participation in this experinent. Pl ease follow these instructions
carefully and do not hesitate to raise your hand if you have a question.

You have been selected to participate in a group exercise wth seven
other individuals. Together you form a group of eight individuals which
nmust make a series of decisions. However, you will not be permtted to
speak with the other nenbers of the group. The decision making process
involved must be carried out in silence. You and your fellow group nenbers
W |l engage in an auction which will be carried out by nmeans of a “seal ed
bi d” process.

Specifically, the experiment consists of three phases. The first
phase involves a group bid-making process. This is the Auction Phase. The
second phase, the Voting Phase, involves a voting process in which the
nmenbers of the group who “won” the auction vote on whether or not to accept
t he outcone. The third and final phase involves making final the
all ocations of nonetary rewards to the group menbers. This is called the
Al l ocation Phase.

Your task, as well as the task of the other group nmenbers, is to
conpete for noney (or conpensation) to be paid to you to subject yourself
to an unpleasant taste experience. In other words, you will submit a
“dollars and cents” offer which you feel best represents the anount of
i ncone you must be paid to hold in your mouth for 20 seconds one one-ounce
cup of the unpleasant liquid at its strongest, most intensely bitter level.

Al 't hough the object auctioned off is an unpl easant experience and
sonet hing you would not ordinarily consider doing, you could be paid
what ever you feel is the anount that would induce you to taste the liquid.

In this experiment four cups of the unpleasant liquid will be
allocated. The nobst that you or any other participant possibly will have
to hold in your mouth for 20 seconds is one cup. Thi s means that,
depending on the bidding process, four of the individuals will end up
tasting one cup each and the other four individuals will taste nothing.
During the auction phase of the experinent you nust determ ne your bid and
then submt that bid to the nonitor. This bid indicates the monetary val ue
of your willingness to accept paynment to taste the liquid. You wll wite
your bid with your name on the Bidding Form provided, fold it once, and
place it in the receptacle box in the center of the table.
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Once all bids have been collected, the nonitor will open all the
Bi dding Forns that have been placed in the receptacle box and rank the
eight bids fromlowest to highest and determne a “Reigning Bid.” This
Reigning Bid is inportant to renmember. The Reigning Bid is determned in
the following way. Suppose the ranking of the eight bids representing the
group nenbers’ willingness to accept paynent to taste the liquid turns out
to be (from |owest to highest):

$3, $4, $5, $6, $7, $8, $9, $10.

The Reigning Bid isthe fifth |owest bid, and in this exanple is $7. Al
bids that are less than the Reigning Bid will be tentatively accepted as
Wi nning bids. That is, each group menmber who bid below the Reigning Bid
(those four who bid $3, $4, $5, $6) will tentatively be paid to taste the
l'iquid.

However, each menmber of the group whose bid is accepted will be paid a
price to taste the liquid equal to the Reigning Bid. Thus, in the exanple
above, the individuals who bid $3, $4, $5, $6 will tentatively be paid the
Reigning Bid, or $7, to taste the liquid. These “w nners” are wnners
because they are allowed to taste the liquid by being paid the “Reigning
Bi d” price and because they are paid a price greater than what they were
originally willing to accept in payment, |f a group nember whose bid has
been tentatively accepted fails to taste the liquid at this point, for
what ever reason, must |eave the experinment w thout any incone except the
$3.00 promised at the outset of the experinent.

Now, on the other hand, all those group nenbers whose bids are equal
to the Reigning Bid or greater than the Reigning Bid will be tentatively
rejected. That is, each nenber who bid (as in our exanple above) $7, $8,
$9, $10, will tentatively not be paid to taste the cup of fluid.

Wth the end of the Auction Phase (that is, the determ nation of
first, the Reigning Bid, and second, those group nembers whose bids were
accepted), the group enters the second phase of the experiment. Thi s
second phase is the “Voting Phase.” Note, no one has had to taste the
liquid as of yet. The way in which the experinment has been designed
allows for up to ten trials during which the group would be involved in
decision making. In other words, a trial consists of the Auction Phase and
the Voting Phase. During each trial those menbers of the group whose bids
were tentatively “accepted” (that is, below the Reigning Bid), and only
those menbers, will then vote on whether to accept results of that trial
The result, here, is the price that each of the “winners” will be paid to

taste the liquid. In order for this result to be finalized the vote (of
accepting in payment for tasting an amount equal to the Reigning Bid) must
be a unanimous “Yes.” If any one or nore of the nembers voting, votes “no”

then a new bi ddi ng phase or Auction Phase and Voting Phase will start over
agai n.

Notice on the Record Sheet given to you that the ten possible trials
have been divided into two categories. The first four trials are denoted
as the “Opening Trials” and the latter trials, Trial 5 through Trial 20
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are denoted as the “Cuosing Trials. " In the opening trials, Trials 1
through 4, the voting process will not be binding. Those group nenbers
whose bid was below the Reigning Bid will vote on the outcone, and the
voting results will be announced, but will not be final. Only in the
Closing Trials will the voting process be binding. Thus, if inthe fifth
trial, for exanple, the vote is unaninously “Yes” to accept the outcone,
the Voting Phase stops, that is the trial ends, and the third phase, the
“Allocation Phase,” begins. Agreement can occur in any of the Trials 5
through 10. But, if the group fails to reach agreenent by the end of the
tenth trial then all eight nenbers of the group will earn no extra incong,
and no one will be required to taste one cup of the fluid.

Let us look at one nore detailed exanple of this type of group
decision neking activity.

[.  Auction Phase:

L Each group nenbers enters his or her name, trial nunber and bid
on one of the Bidding Forns and places it in the receptacle box.
The monitor will then collect the bids and rank the eight bids to
deternmine the Reigning Bid. Assune the bids are ranked as (from
| owest to highest):

$1.75, $2.00, $3.50, $5.00, $7.25, $7.50, $8.00, $12.00

2. The monitor then wites the Reigning Bid, which is $7.25, at the
bottom of your Bidding Form and determnes on the basis of your
subm tted bid whether or not your bid “was” or “was not”
accepted; that is, was less than the $7.25 Reigning Bid. These
Bi dding Forns are returned to each group nenber with the Reigning
Bid being announced to the entire group. The group will know
only the Reigning Bid as well as his own bid but not each of his
fellow group nembers’ bids

[I.  Voting Phase

1 Your returned Bidding Formw || indicate to you whether or not
your bid has been tentatively accepted. Assune you bid $5.00
thus you will enter the second phase, the Voting Phase with three
ot her of your group nenmbers (those who bid $1.75, $2.00 and
$3.50). Those whose bids were greater than or equal to the $7.25
Reigning Bid will wait for the Voting Phase, which does not
include them to termnate.

2. The four menbers with bids $1.75, $2.00, $3.50, $5.00 will use
one of the Voting Fornms provided and enters his nane, trial
nunber and vote yes or no on whether to accept the $7.25 Reigning
Bid as the price to be paid for tasting the liquid. The Voting
Forms will again be placed in the Receptacle Box and collected by
the nonitor. The monitor will then announce the outcome of the
voti ng.
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Assume the votes are recorded as
Y Y N Y

Then, for this trial, agreement has not been reached and the
whol e group enters a new trial where each of the eight group
nmenbers makes a new bid to avoid the liquid. Then, those whose
bids are less than the Reigning Bid are accepted, and nove into a
new Voting Phase to conmplete the new trial

[11.  Allocation Phase:

1

Not e,
your bid i

Wth the end of each Voting Phase each trial ends. [f the tria
number is less than or equal to four a new trial autonmatically
begins regardless of the result in the Voting Phase. Above we
noted agreenent had not been reached. If this nonagreenent had
occurred in Trials 1-4 the voting woul d have been nonbi ndi ng and
a new trial would have begun automatically. If it had occurred
in Trials 5-9, the voting would have been binding but due to the
nonagreenent result in the Voting Phase a new trial would have
al so begun. If this had been the tenth trial then the vote would
be binding but no new trial would begin. Thus, each of the eight
menbers woul d not have to taste one cup of the liquid and no one
woul d have earned any extra inconme from the experiment.

Assume for the nmoment that the above voting result was foll owed
by a new trial, the sixth trial. In this trial new bids and new
votes would be taken with, for exanple, the result being

Y Y Y Y. Because the group is in the Cosing Trials
the vote is binding, and the four group menbers voting are paid
in nmoney the Reigning Bid and actually taste the liquid. The
remai ni ng four nenbers are then not conpensated anyt hing. Thi s
conpletes the allocation phase

you may bid as much or as little as you want. If you do and
s less than the Reigning Bid you stand to earn considerabl e cash

for tasting the liquid. If you feel you do want to be subjected to tasting

the liquid and want to be paid to taste it then your bid nust be bel ow the
Rei gning Bid.

If you have any questions you may raise your hand at this tine and the
monitor wll answer them for you
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You have volunteered to participate with seven other individuals in an
experiment dealing with econom c and psychol ogi cal decision nmaking. Your
responses to each question will be kept conpletely confidential.

The experiment consists of three parts. In this first part, Part |
you will be required to make totally hypothetical, nonetary responses to
different decision making situations which will affect you and the group.
These different predicanents will be described to you in a nonent

Wien you have finished reading all of the instructions for Part |
indicate to the experinent nmonitor that you are ready to proceed. Pl ease
do not talk with any other nember of the group now or any other time during
t he experinment. Pl ease turn the page and continue reading the
instructions.

Description of Part |: Bidding Ganmes

In this first part of the experinment you will be asked to make a
totally hypothetical nonetary response to a predicanent which will affect
every menber of the group. You will be asked how rmuch noney you
hypot hetically would be willing to contribute to a fund which would permt
yourself as well as every other individual in the group to avoid tasting an
unpl easant liquid. This predicanment assunes that only if enough noney is
contributed to the fund by the entire group that all eight of you will be
allowed to avoid having to taste the unpleasant |iquid. If there is not
enough contributed to the hypothetical fund then everyone in the group nust
taste the unpleasant |iquid.

Tasting the liquid means in this context holding a one-ounce volune in
your mouth for twenty seconds and then spitting out the |iquid. The
hypot hetical nonetary response that you will nake is the |argest anount of
nmoney that you would be willing to pay as your contribution to the group
fund to avoid having the group taste the unpleasant |iquid.

The liquid referred to in this part of the experiment is described as
having a “bitter-unpleasant” taste which lingers. In fact, sanpling this
liquid will leave a bitter taste in your nouth until your next meal and
probably thereafter. It is nontoxic and poses no health risk to humans.
The nane of the substance is Sucrose Ccta-Acetate (SOA). It is used in
many industrial processes such as denaturing alcohol, transparentizing
paper, reducing moisture absorption of brakelinings, and to modify the
properties of synthetic plastics

The nonitor will explain these conditions once nore during the
experiment. [f you do not understand the content of these instructions and
woul d like to review the naterial or ask a question feel free to do so. If
you understand the above material please indicate now to the nonitor that
you are ready to proceed with Part | of the experinent. I ndi cate by
rai sing your hand for the nonitor.
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This is the second of the three parts of the experiment. As before
your responses to each question will be kept conpletely confidential

In this second experiment you will again be required to nake
hypot heti cal monetary responses in a decision nmeking situation. Wen you
have finished reading all of the instructions for Part Il indicate to the
experiment nonitor that you are ready to proceed. As before, please do not
talk with any other nember of your group.

In this part of the experinment you and the other nenbers of the group
will actually sanple the SOA liquid and then will be asked to make a new
hypot heti cal monetary response representing the amount of noney you woul d
be willing to contribute to a hypothetical group fund which would permt
yoursel f, as well as each of the seven other individuals in your group, to
avoid tasting the liquid. Again you will be asked for the maxi num anount
of money you hypothetically would contribute to prevent the group from
having to taste the unpleasant solution.

Sanpling the SOA solution will involve flowing a few drops of the
liquid over the tip of the tongue. The nonitor will use a dropper to flow
the solution over your extended tongue so that the fluid is allowed to fall
of f your tongue and not remain in your nouth for any length of tine.

The noney offer that you neke after having sanmpled the SOA liquid is

therefore the |argest amount of noney you would contribute to the group
fund to not be subjected to the unpleasant stinmnulus.

The nonitor will explain these conditions once nore during the actual
experiment. Now if you do not understand the content of this part of the
instructions and would like to review this material or ask a question feel
free to do so. If you understand the above nmaterial please indicate nowto
the monitor that you are ready to proceed with Part 11 of the experinent.
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I nstructions

This is the third and final part of the experinent. You, as before
are participating in a group exercise with seven other individuals.
Toget her you form a group of eight individuals who nust nmake a series of
collective decisions. You and your fellow group nmenmbers will engage in an
auction which will be carried out by neans of a sealed bid process.
However, you will not be permtted to speak with the other nenbers of the
group. The deci sion making process involved nust be carried out in
sil ence. Specifically, this part of the experiment consists of three
phases. The first phase involves a group bid-making process. This is the
Auction Phase. The second phase, the Voting Phase, involves the nenbers of
the group voting on whether or not to accept the outcome of the Auction
Phase. The third phase consists of nmaking the final allocations of
nonetary rewards to the group nenbers. This is called the Allocation
Phase.

You, as well as each of the group nmenbers will be given a credit of
$10.00 which is yours to keep as long as you consent to remain active in
this experinment.

Your task, as well as the task of the other group menbers is to
contribute enough nmoney into a group fund which will allow the group, as a
whol e, to avoid the unpleasant taste experience. In other words, you wll
submit a “dollars and cents” offer which you feel best represents the
anmount of noney you would pay to a group fund to avoid holding in your
mouth for 20 seconds a one-ounce cup of the unpleasant |iquid.

If the combined contribution of the group is sufficient to cover the
“cost” to the entire group for avoiding the SOA liquid taste experience
then all eight of you will not have to taste the SOA Each of you wll
tentatively have to pay from your nonies the amount of your contributed bid
to the group fund.

So, during the auction you nust determ ne your bid and then submt
that bid to the nonitor. You will wite subject nunber, trial nunber, and
your bid, on the Bidding Form which has been provided. Then hand the form
to the nonitor. Once all the Bidding Forms have been collected, the
nmonitor will determne whether or not the group, as a whole, has
contributed enough to exenpt itself from having to taste the SOA

There are three possible outcomes in the Auction Phase. First, the
group sum of the bids fromthe group is less than the cost of avoiding the
SQA. If this is the case, the group will be allowed to bid again in a new
trial. Each nmenber will resubmt a new bid on a Bidding Form and the
group’s total bid will be determned as to whether or not the sum of the
bi ds exceeds the cost. The Auction provides for a maximum of ten trials,
where each trial involves this process of collecting and calculating the
group’s contribution. If at the end of the ten trials, the group fails to
cover the cost of avoiding the SOA, then each member nust taste the SOA
l'iquid.

155



The second possible outcome is that when the sum of the trials just
equals the total cost for the group to avoid tasting the SOA In this
situation the group is told that they have covered the cost and potentially
can avoid tasting the liquid. However, each nember of the group nust vote
on whether or not to accept this outcome. A unaninmous vote nust occur for
the results to be finalized. That is, each menber of the group nust vote
“Yes” on the “Voting Fornf that is provided in order for the group to
actually avoid tasting SOA

The third and final possibility is that the sum of the bids nade by
the group exceeds the cost of avoiding the SOA In this case each group
menber receives a “rebate” which is proportional to the anount of noney
over-bid by you and the other nenbers of the group. For exanple, assune
that there were just four people in the group for a nmoment. Assune the
cost for the group to avoid SCA is set at $10.00 and the group, as a whole
bids $20.00. Suppose that your bid was $6.00 and the other nenbers’ bids
were $2.00, $4.00, and $8.00. The group over-bid by $10.00. Thus the
group over-bid by 100 percent. In that case each person will be rebated
one-half of his original bid. That is, your bid was $6.00 but you get back
$3.00 through the rebate making your total net bid equal to $3.00. The
other members receive $1.00, $2.00 and $4.00 in rebate respectively.

After the rebate, the group is in the sane situation as when the sum
of the bids by the group just equals the cost. The group must then vote,
based upon the adjusted bid value, to determ ne whether it will accept the
out core. Renenber, voting must be a unaninmous “Yes” for results to be
finalized. If one individual votes “No” then the group enters a new trial
in which new bidding and voting phases occur.

Notice on the Record Sheet provided to you that the ten possible
trials have been divided into two categories. The first four trials are
denoted as the “Opening Trials” and the latter trials, Trial 5 through

Trial 10, are denoted as the “Closing Trials.” In the opening trials, the
voting process will not be binding. The voting results will be announced
but will not be final. Only in the Cosing Trials can the voting process

be binding. For exanple, if in the fifth trial the vote is unaninously
“Yes” to accept the outcome, the Voting Phase. Agreement can occur in any
of the trials 5 through 10. However, if the group fails to reach agreement
by the end of the tenth trial then all eight nenbers of the group will keep
their $10.00 but each will be required to taste on cup of the fluid or
forfeit the $10.00.

Summary
. Auction Phase
1. Each group nenber enters his or her nane, trial nunber, and bid

on one of the Bidding Forms and hands it to a nonitor. The
monitor will then determ ne whether or not the group’s bid sumis
| ess than, equal to, or greater than the cost of avoiding for the
group the SOA tasting experience
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2. The nonitor then announces to the group the outcone of the
bi ddi ng phase and hands back the Bidding Fornms to each
individual. The group menbers will know the actual anount that
has been totally contributed as well as his own (possibly
adjusted) bid, but not the bid of each of his fellow group
menbers

3. If the sumof bids is less than the cost the group will enter the
next trial. If the sum of bids equals or exceeds the cost then
the second or voting phase begins. (Bids nmay be adjusted for
rebates.)

[l.  Voting Phase

L The voting phase only occurs when the sum of bids fromthe group
equal s or exceeds the cost of avoiding the SOA If this is the
case then each individual in the group will wite their nane and
trial nunber on a Voting Form and vote “Yes” or “No” on whether
to accept the outcome of paying the adjusted bid. Al voting
forms will be collected by the nonitor and tabulated. A
unani nous vote nust occur for the outcome to be accepted by the

group.

2. Recal | that the first four trials of the Auction are the Opening
Trials. If a unanimus vote occurs at this tinme, a new trial
begins automatically. If a unaninmous vote occurs in the C osing
Trials, trials 5-10, the outcone is binding and all individuals
nmust pay their adjusted bid. If a vote occurs in the closing
trials that is |less than unaninous, a new trial automatically
begi ns.

[1l. Allocation Phase

1. The end of each Voting Phase signals the ends of each trial. If
the trial nunber is less than or equal to four, a new trial
automatically begins regardless of the result in the Voting
Phase.

2. When the group is in the Gosing Trials of the experinment and the
vote is unani mous, each group menmber will be required to pay the
adjusted bid as indicated on the bidding form for that trial

If you do not understand the content of these instructions and woul d
like to reviewthe witten material or ask a question please do so. If
you understand the above nmaterial please indicate now to the monitor that
you are ready to proceed with Part 11l of the experiment

157



APPENDI X F

LABORATORY | NSTRUCTIONS FOR THE GROUP DECI SI ON MAKI NG
W LLI NGNESS TO ACCEPT FRAMEVORK

ECONOM CS  EXPERI MENT

Uni versity of Wom ng
Department of Econom cs

I nvestigators:
Prof essor David S. Brookshire
Prof essor Don L. Coursey
Professor Wlliam D. Schul ze

W th
Ceorge Cutts

Chari Pepin
Karen Radosevich

I PART I

WAl
158



You have volunteered to participate with seven other individuals in an
experinment dealing with econom c and psychol ogi cal decision naking. Your
responses to each question will be kept conpletely confidential.

The experiment consists of three parts. In this first part, Part I,
you will be required to make totally hypothetical, nonetary responses to
different decision making situations which will affect you and the group.

When you have finished reading all of the instructions for Part |
indicate to the experinment monitor that you are ready to proceed. Please
do not talk with any other nember of the group now or any other time during
t he experiment. Pl ease turn the page and continue reading the
instructions.

Description of Part I: Bidding Games

In this first part of the experiment you will be asked to nake a
totally hypothetical nonetary response to a predicanent which will affect
every nenber of the group. You will be asked how nuch nmoney we woul d
have to pay you as well as every other individual in the group to
voluntarily taste an unpleasant liquid. But, in this fund, there is only a
l[imted amount of nmoney. As long as the total amount of noney that the
group demands for payment (based on the sumof all the group nembers’
requests) is less than or equal to the anpbunt of noney in the fund then
everyone will be paid the amount they specify to taste the unpl easant
l'iquid.

Tasting the liquid nmeans you nust hold a one-ounce volune in your
mouth for twenty seconds and then spit out the [iquid. Thus, the
hypot heti cal nobnetary response that you will make is the snallest anount of
nmoney that you would require fromthe group fund to induce you and the
ot her nenmbers of the group to voluntarily be subjected to tasting the
unpl easant |iquid.

The liquid referred to in this part of the experiment is described as
having a “bitter-unpl easant” taste which |ingers. In fact, drinking this
liquid will leave a bitter taste in your nouth until your next meal and
probably thereafter. It is nontoxic and poses no health risk to humans.
The nane of the substance is Sucrose Ccta-Acetate (SOA). It is used in
many industrial processes such as denaturing alcohol, transparentizing
paper, reducing noisture absorption of brakelinings, and to nodify the
properties of synthetic plastics

The nonitor will explain these conditions once nore during the
experiment. |If you do not understand the content of these instructions and
woul d like to review the material or ask a question feel free to do so. If
you understand the above material please indicate by raising your hand for
the monitor that you are ready to proceed with Part | of the experiment.
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This is the second of the three parts of the experiment. As before
your responses to each question will be kept completely confidential.

In this second experinment you will again be required to make
hypot hetical mnonetary responses in a decision making situation. Wen you
have finished reading all of the instructions for Part Il indicate to the
experiment monitor that you are ready to proceed. As before, please do not
talk with any other menber of your group. Pl ease turn the page and
conti nue reading the instructions

In this part of the experinment you and the other menbers of the group
will actually sanple the SOA liquid and then will be asked to nake a new
hypot heti cal nonetary response representing your wllingness to be paid
with the other group nmenbers froma general fund to taste the liquid. You
w || be asked, hypothetically, the m ninum amount of noney we woul d have to
pay you as well as your group fromthe fund to voluntarily taste the
unpl easant sol ution

Sanpling the SOA solution will involve flowing a few drops of the
liquid over the tip of the tongue. The nonitor will use a dropper to flow
the solution over your extended tongue so that the fluid is allowed to fal
of f your tongue and not remain in your nouth for any length of tine.

The noney offer that you nake after having sampled the SOA liquid is
therefore the small est anount of noney you would require as a group nenber
from the group fund to be voluntarily subjected to the unpleasant stinulus.

The nonitor will explain these conditions once nore during the actua

experinent. If you do not understand the content of this part of the
instructions and would like to reviewthis material or ask a question fee
free to do so. If you understand the above material please indicate now to

the monitor by raising your hand that you are ready to proceed with Part |
of the experinment.
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I nstructions

This is the third and final part of the experinent. You, as before
are participating in a group exercise with seven other individuals.
Toget her you form a group of eight individuals who nust make a series of
collective decisions. You and your fellow group menmbers will engage in an
auction which will be carried out by neans of a sealed bid process.
However, you will not be permtted to speak with the other nenbers of the
group. The deci sion making process involved nust be carried out in
sil ence.

Specifically, this part of the experinent consists of three phases.
The first phase involves a group bid-making process. This is the Auction
Phase.  The second phase, the Voting Phase, involves the nenbers of the
group voting on whether or not to accept the outcone of the Auction Phase.
The third phase consists of naking the final allocations of nonetary
rewards to the group menbers. This is called the Allocation Phase.

Your task, as well as the task of the other group nmenmbers is to
determ ne an anount of noney (or conpensation) to be paid to you to subject
the group to the unpleasant taste experience. In other words, you will
submit a “dollars and cents” bid which you feel best represents the anmount
of inconme you nust be paid fromthe group fund to hold in your nouth for 20
seconds one one-ounce cup of the unpleasant |iquid.

[f the combined bids of the group are equal to or |ess than the anount
of money in the general fund, then all eight of you will actually be paid
the ampunt you requested to taste the SOA liquid. The anount of noney
actually in the general fund wll not be announced to you by the
experimental nonitor.

During the first phase of the auction you nust determ ne your bid and
then submt that bid to the nmonitor. You will wite your bid with your
name, your subject nunber, and trial number on the Bidding Form provided to
you and then hand it to the monitor. Once all the Bidding Forns have been
collected, the monitor will conpare the anopunt that the group has
requested, as a whole, to the anount of noney in the general fund

There are three possible outcomes in the Auction Phase. First, the
group sum of the bids is less than the amount of money in the general fund
If this is the case, no payments can be made but the group will be allowed
to try bidding again in a new trial. That is, each nmenber will resubmt a
new bid on a new Bidding Form The group’s total bids will be re-added to
determ ne whether or not the sumof the bids can be covered by the genera
fund. The auction provides for a maxinum of 10 trials where each trial
i nvol ves this process of calculating the group’s request for payment. If
at the end of ten trials the group fails to request payment supportable by
the general fund, then each menber will be paid nothing and will not have
to taste the SOA

The second possible outcone is that when the sum of bids just equals
the anount of noney in the general fund. In this situation each member of
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the group votes on whether or not to accept this outcome as final. If the
voting is a unaninous “Yes,” then each member will be paid the amount that
he bid on the Bidding Form for that trial. However, a unaninous vote nust
occur before any payments are made. That neans each nenmber nust vote “Yes”
on his or her Voting Formin order for the group to actually be paid to
taste the SOA liquid.

The third and final possibility is that the sum of bids made by the
group is less than the general fund. In this case each group nenber will
receive a “bonus” which is proportional to the ambunt of noney
under-requested.  Assume for the nmonment that there were just four people in
your group. Assume also that the sum of bids fromthe group equals $10.00
and the general fund has $20.00. Al so assune that your bid was $3.00 and
the other nmenbers’ bids were $1.00, $2.00, and $4.00. The group under
requested by $10.00. Thus the group under-requested by 200 percent. In
this case each individual will receive a bonus equal to his or her
contribution. So, you would receive a total net bid of $6.00 instead of
$3.00 to taste the SOA and the other group nmenbers woul d receive $2.00,
$4.00 and $8.00, respectively.

After the bonus, the group is in the same situation as when the sum of
the bids by the group just equals the general fund. The group nust then
vote, based upon the adjusted bid value to determ ne whether it will accept
the outcome. Renenber, voting nust be a unaninous “Yes” for the results to
be finalized. [f one individual votes no, then the group enters a new
trial in which new bidding and voting occurs

Notice on the Record Sheet provided to you that the ten possible
trials have been divided into two categories. The first four trials are
denoted as the “Opening Trials” and the latter trials, Trial 5 through

Trial 10, are denoted as the “Cosing Trials.” In the opening trials the
voting process will not be binding. The voting results will be announced
but will not be final. Only in the Cosing Trials can the voting process

be binding. For exanple, if in the fifth trial the vote is unaninously
“Yes” to accept the outcone, the Voting Phase ends. Agreenent can occur in
any of the Trials 5 through 10. But, if the group fails to reach agreement
by the end of the tenth trial then all eight nmenbers of the group will earn
no noney, and no one will be required to taste the fluid.

Sunmmary
. Auction Phase
L Each group nenber enters his or her nane, trial nunber, and bid
on one of the Bidding Forns and hands it to a nonitor. The

monitor will then determ ne whether or not the group’s bid sumis
| ess than, equal to, or greater than the general fund used to pay
the group to taste SOA
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2. The nonitor then announces to the group the outcone of the
bi ddi ng phase and hands back the Bidding Fornms to each
individual. The group nenbers wll know the actual anount that
has been requested as well as his own (possibly adjusted) bid,
but not the bid of each of his fellow group menbers

3. If the sum of bids is greater than the general fund the group
wll enter the next trial. If the sum of requests equals or is
| ess than the general fund then the second or voting phase
begi ns. (Bids may be adjusted for bonuses.)

[l.  Voting Phase

1. The voting phase only occurs when the sumof bids fromthe group
equals or is less than the general fund used to pay the group to
taste SOA If this is the case, then each individual in the

group will wite their nane and trial nunber on a Voting Form and
vote “Yes” or “No” on whether to accept the outcome of being paid
their adjusted bids. Al voting forms will be collected by the
nonitor and tabulated. A unani nous vote nust occur for the
outcome to be accepted by the group

2. Recal |, that the first four trials of the Auction are the Opening
Trials. If a unani nmous vote occurs at this tine, then a new
trial begins automatically. |f a unaninous vote occurs in the
“Closing Trials,” Trials 5-10, then the outconme is binding and
all individuals nust pay their adjusted bid. [If a vote occurs in
the closing trials that is |less than unaninous, then a new trial
automatically begins.

I[1l. Allocation Phase

1. The end of each Voting Phase signals the end of each trial. If
the trial nunber is less than or equal to four, a newtrial
automatically begins regardless of the result in the Voting
Phase.

2. When the group is in the Aosing Trials of the experinment and the
vote is unani mous, each group nenber will be paid the adjusted
amount indicated on the Bidding Form for that trial

If you do not understand the content of these instructions and would
like to review the witten instructions or ask a question please do so. |f
you understand the above material please indicate now to the nonitor that
you are ready to proceed with Part 11l of the experiment
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