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MEASURING WILLINGNESS-TO-PAY FOR TRANSPORTATION IMPROVEMENTS
Daniel McFadden

1. Introduction

A fundamenta premise of economic scienceisthat consumers have well-formed, stable preferences, and
that their choicesreflect these preferences. If thisistrue, thenit ispossbleto deducefrom choice behavior,
or from carefully phrased direct questionsabout preferences, whether transportation improvementsor other
public policy initiatives are socialy desirable. In practice, consumers make errors in perception and
judgment that violate classical economic rationality. It isoften still possible to use observed behavior to
judgethe socid desirability of improvements, but additiona problems arise for measurement and analysis.
This paper discusses these problems for the estimation of willingness-to-pay (WTP) from choice
observationsinred or hypothetical markets, or fromdirect preferencedicitation. Following common use,
| will refer to reveal ed preference (RP) analysisof real market choice behavior and stated preference (SP)
analysis of hypothetical market choice behavior. | will use the term preference scaling methods (PSM)
from applied psychology to refer to various methodsfor measuring preferences, including SPanalysis,
scaling of perceptions, attitudes, and risk judgments, and direct dicitation of WTP. Includedin PSM are
overlapping techniques known in marketing as conjoint analysis (CA) and in resource economics as
contingent valuation (CV).

Section 2 of this paper reviews the random utility model (RUM) that forms the conceptud linkage from
preferences to choice, and discusses some issues that arise in applying this model to transportation
behavior. Section 3 reviewsthe problem of computing WTP from RUM-cons stent choice probabilities.
Section 4 considersthe conditions under which choice behavior inreal or hypothetical marketswill be
consistent withaRUM that accurately represents underlying preferences, and examinesthe magor issues
in designing reliable PSM experiments.

2. Random Utility Models of Travel Behavior

2.1. Travel Demand Models. Travel demand models are used to forecast the impacts on the
transportation system of changesin attributes of travel modes or destinations, and can also be used to
estimatedemandsfor viststo dternative sites. Travel demand modd sareparticularly useful for andyzing
the demand for quasi-public goods such as recreation that are not priced through user fees, but are
indirectly priced through the time and dollar cost of trave; thisis caled the travel cost method (TCM) for
measuring WTP. | will usetheexample of anglers choice of fishing sites, and thevaue of restoring Sites
that areinjured by pollution, to motivate the discussion in this paper. However, theissuesthat arise here
are the same in more general applications such as determining WTP for new or improved shopping
destinations, travel modes, or vehicles.

The problem of travel demand analysis and valuation of attribute changesis simplein concept and
complex in practice. The demand for tripsto adestination isinfluenced by the availability of travel and
nontravel subdtitutes. When consumersare utility maximizersand improvementsto aste can be expressed
as an equivaent reduction in travel cost, a consumer's WTP is measured by the Hicksian consumers
surplus attached to the equivaent price change; see Hicks (1939), Diamond and McFadden (1974), Vaian
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(1984), and McFadden (1997). Mean WTP in the population of consumers, weighted if necessary to
adjust for differences in private and social marginal utility of income, is a measure of socia value.

Thefirst complicationisthat different individual sfacing the same menus of alternatives make different
choices. Then, thetheory of utility maximization and of equivaent and compensating variationsthat provide
thefoundation for consumer surplus measures must accommodate unobserved heterogeneity intastes. It
isnow conventiond to tackle thisusing the random utility modd (RUM). The basicideas of applying the
RUM to transportation decisonsand using it in cost-benefit andysiswereintroduced by McFadden (1973,
1974, 1981), Diamond and McFadden (1974), and Domencich and McFadden (1975).

A conventional RUM for recreational travel looks something like this:

where"" and ( are parameters; g isadisturbance that captures al unobserved heterogeneity; costs and
income are deflated by apriceindex so that they arein red terms; and "sites’ include both the no-travel
option and alternativerecreation destinations. Thehedonic attributes of asiteinclude componentswhose
improvements we wish to value, such as fish abundance in the example of anglers choice of site.

Animportant assumption isthat the disturbance g for an individual consumer isfixed, and isnot atered
by changesin attributes. Thus, randomnessinindividud tastesisabsent, or suspended for the purpose of
determining choice under counterfactud scenarioswhere the qudity of somesitesisimproved. Thisisan
assumption of consumer sovereignty, requiring that tastesare defined prior to market circumstancesand
invariant with respect to these circumstances. Thisassumptionisafundamenta prerequisite for economic
welfarecalculations, andisalso essentia for identification of preferencesfrom observationson choice
behavior.

A consumer's WTPfor aquality improvement in asite attribute, such as an increasein fish abundance
when injury dueto pollutionisremoved, isobtained as an equivaent variation -- the adjustment in income
required to make the consumer exactly aswell off after removal of theinjury as shewaswhen theinjury
was present. If aconsumer vistsaninjured Ste despite theinjury, sheincursitsfull impact, and her WTP
for achangein the degree of injury istheratio (/** timesthe change. If aconsumer visitsaninjured site
only after theinjury isdiminated, her WTPisless, snce shewasshdtered from thefull impact of theinjury
by use of asubstitute. The exact WTP calculation depends on the behavior of the disturbances g; in
multinomid logit and nested multinomia logit models, thesecal culationsareenshrined inwhat arecaled "log
sum’ formulas. Economicaly, thisisaconsumer surpluscd culation, estimating the area behind the demand
curve for the injured sites between their equivalent prices for the injured and non-injured states.

There are subtle modeling issuesin the handling of hedonic Siteattributes. If attributesthat are correlated
with thedegree of injury are omitted, then the coefficient ( spurioudy attributestheir impact on behavior
to theinjury. Onthe other hand, included attributes whose levels are influenced by the injury will capture
part of the overall effect of theinjury, and may not be handled appropriately whenthe WTP cdculationis
done.

2.2. Trave Timesand Cogs. Congder thetermintheindirect utility function involving income, travel
cost, and travel time. Theleve of theestimated coefficient **, which isinversely proportional to WTP,
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depends on how travel costs are measured and how travel timeis handled. Economic theory isclear:
Trave costsshould includeal componentsthat vary at the margin with recreationa choices, and time spent
traveling to and engaging in recregtion should be valued in termsthét reflect the individud's opportunity cost
of time. Implementation of this principle introduces complications.

Individuas vaue time spent in different activities differently. In-vehicletrave timeisnot asonerousas
working for most people, and they valueit at asubstantial discount relative to their wage. Another way
of saying thisisthat travel timeto arecreation site conveys some benefitsthat offset the opportunity cost
of wages foregone. For time spent actually engaged in recreation, this offset may be complete. The
sructure of indirect utility ismost easily seen by starting from amodd of the direct utility associated with
afixed recreationa choice,

edonic
Attributes

Direct utility
] ="c+G(h+ (1-R)'TT + (1-8)'RT) + "(+g,
of adte

where cisconsumption of goods other than recreationtrips, hishours of non- recreationa leisure, TT is
travel time, RT ison-Sterecreation time, and G isanincreasing concavefunction. The coefficient R isless
than one, reflecting thefact that recreationa travel islessonerousthan working, and the coefficient 8 isnear
zero, reflecting thefact that recreationa activitiesconvey agpproximately the same benefits per hour asother
formsof leisure. (If RT istheresult of consumer optimization of the alocation of time between recrestion
and other leisure, then 8 will be exactly zero.) The consumer will choose ¢ and h to maximize this
expression subject to the budget constraint N + w'l = OPC + IV C + ¢ and the time alocation constraint
H=1+h+TT + RT, where N is non-wage income net of fixed costs, w is the wagerate, | is hours
worked, OPC is out-of-pocket travel cost, 1VC is the variable part of indirect vehicle cost (e.g.,
depreciation and maintenance dueto "wear andtear”), and H istota timeavailable. Letz=h+(1-R)'TT
+(1-8)'RT. Using the budget and time constraintsto solvefor | and cin terms of z, the kernel of the
consumer'sproblemisto choosez to maximize-"*wz + G(z). Thisisaccomplished by afunctionz=g(**w)
that satisfies "'w / GN(g(**w)), and correspondingly | =H - R'TT -8'RT - g(*'w) and c =N + wH -
w'g(*'w) - OPC - IVC - RW'TT - 8W'RT. Substituting these in the direct utility function gives

Utility Hedonic
of a Ste Attributes

(3) =" {Y&OPC&IVC&R'WTT & 8'WRT} + "(+g,

whereY / G(g("'w))/*" + N + wH - w'g(*"'w) is "disposable income". Thisimpliesthat one needs to
digtinguishtravel time components. In particular, different travel time componentssuch asin-vehicletime
andwalking timemay havedifferent coefficients, and on-terecreationtime (RT) will haveamuchsmaler
coefficient than travel time.

Travel cost also causes difficulties. Economic theory says amarginal dollar isamarginal dollar,
independent of the category inwhichitisspent. However, in reality consumers pay more attention to
visibletravel cost dollars, such asout-of- pocket gas and lodging expenses, than they doto lessvisible
costs such as the variable components of maintenance and depreciation; see Hensher (1985), Manering
(1983), Manering and Winston (1985), Small (1983) and Train (1986). Thisbehavior appearsto arise
because peoplekeep different categories of expendituresin different mental accounts; see Thalor (1990).
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Inthe utility formulaabove, replace IV C by 6"l C, where | Cisaverageindirect cost (including both fixed
and variable components), 1 isthefraction of averageindirect coststhat arevariable, and 6 is abehaviora
parameter. For the conceptua experiment of cal culating the equivaent variation in non-wageincomeN
that keeps the consumer at the utility level with injury when the injury is removed, WTP should be
caculated interms of high-powered out-of-pocket dollars (e.g., multiplier **/$) rather than low-powered
indirect cost dollars (e.g., multiplier "*/$"6"W).

Onewould like to estimate the travel demand model as afunction of OPC and IC to obtain consistent
estimatesof both$ and $'6"l. In practical travel demand analysis, OPC and | C are nearly collinear, as
thedetailed vehicleinformation necessary to measurere ativevariationin these variablesisnot collected.
Then, it isnecessary to use an externd estimate of 6"; popular choices are zero and one, while consensus
estimatesfrom thetravel demand literatureareroughly p=0.3and 6 =0.4. At current pricelevels, OPC
and ICintheU.S. areboth about 14 cents per mile. If the estimates above are correct, then omitting IC
from the andysis (6" = 0) biasesthe WTP estimate downward by 12 percent, while combining OPC and
IC into an overall average cost (6”4 = 1) biases the WTP estimate upward by 100 percent.

2.3. Modd Structureand Income Effects. Thekey redtrictive featuresin the RUM for travel demand
in (1) arethat it is (i) additively separable into termsinvolving income, hedonic attributes, and the
disturbance; (ii) linear inincome; and (iii) linear in the hedonic atributes. An additional restrictive feature
isintroduced when the disturbances are specified to have distributions that do not depend on income or
hedonic attributes. Theserestrictions may bereatively harmlessfor describing the empirica features of
travel demand, as even poor specifications will often provide good within-samplefits. However, these
restrictions can have asubstantial impact on the correct formulasfor WTP. To investigate theseissues,
consider amore general nonlinear specification of the direct utility function given atrip to aspecific Site,
U(c,h+R"TT,RT,x,9), where c is consumption other than the recreation trip, hisleisuretime, TT is
recregtion travel time, RT istime spent in the recreationa activity, x isavector of Ste atributesincluding
thosethat are impacted by injury and those that are not, and g isa disturbance that is heterogeneous across
individuas. Inthisspecification, TT hasacoefficient R reflecting the benefit of recreationd travel relaive
toleisure. The consumer facesan income budget constraint N +w'l = OPC + 1V C + c and atime budget
congraintH=1+h+TT + RT, asbefore, where N isnon-wage income net of fixed costs, w isthewage
rate, | ishoursworked, OPC is out-of-pocket travel cost, IV C isthe variable part of indirect vehicle cost,
and Histotal timeavailable. Thefirgt-order conditionsfor maximization of direct utility subject to these
constraints are

(4)  LUEhRTT,RTxg) =",
L,U(c,h+R"TT,RT,Xx,g) = w"",

and assuming RT can be optimized,

(5)  LgU(Ch+R'TT,RT X,g) =wW"" .

The solution of these equationsyieldsc, h, and RT asfunctionsof TT, red non-wageincomey / N/w, red
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margind travel costt=(OPC + 1V C)/w, x, andg. Substituting thesefunctionsinto thedirect utility function
yieldsanindirect utility function U*(y -, TT,x,g). Notethat thisfunction does not depend on RT, which
isoptimized out. Thisisnot to say that duration of recreationd activity doesnot influence utility level, but
rather that thisis already captured in the function U*. In practice, other constraints may prevent full
optimizationinRT. Ineconometric analysisof choice behavior, consistency will requiremodeling these
condraintsexplicitly, rather than smply introducing the endogenous observed RT as an explanatory variable
in the indirect utility function.
Assuming that utility is scaled so there are no problemsin forming moments, one can always write

6) UHy-tTTxg) =V(y-tTTx)+0,

where V(y - t,TTX) = Eg,1rx U(y -t TT x,g) and O istheresidual. Then, the disturbanceis additively
separable, but with adigtribution that will in generd depend ony,t, TT . Intheanaysisbelow, | will often
concentrate on the case of an additively separabl e disturbance whose distribution does not depend ony
or X. Thisisquiterestrictive, but essentid if oneisto isolate attribute changes from tastes, identify
individual WTP, and give WTP an economic welfare content.

Consider the dependence of the indirect utility function on income, and the impact of this on demand
behavior and WTP caculations. Firgt, consider anindirect utility function that is additively separable and
linear inincome with acommon coefficient across dternatives, and with adisturbance whose distribution
does not depend on income,

(7) U#(y - t!TT!X’g) = "(y't) + QTT,X,g) .

Thisisacase of the Deaton-Muel bauer (1980) almost ideal demand system, since'y isincome divided
by apriceindex. Animportant, and restrictive, behaviora implication of this system isthat income drops
out of the comparison of the utilities of different aternatives. Then, income changes cannot change the
probability of the event that aspecific dternative hasmaximum utility. (Wagerate changeswhich dter the
opportunity cost of time can change probabilities, and wageratesare empirically correlated with income,
but transfers and non-wageincome weaken thelink.) In consumer surplusterms, thisimpliesthat thereare
no income effects, so that Hicksian and Marshallian surplus measurescoincide. A related consequence
of thislinearity inincomeisthat it ispossible to aggregate preferencesinto a social or representative
preference that generates the market demand functions using Roy's identity; see Chipman and Moore
(1980,1990).

Alternativesto the amost ideal demand system in which demand for trips or for particular Sitesare
income-sengitive necessarily involve non-additive interaction between income and trip attributesin the
indirect utility function. McFadden and Train (1976) discussthedirect utility structures required to obtain
various patterns of income effects.

one method for handling RT consistently when time allocation between recreation and other leisure activitiesis
incompletely optimized isto make trip duration a specific feature of choice alternatives, along with site, and model joint choice
of siteand duration.
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Thereisno difficulty in principle in developing empiricd RUM models containing non-linear and/or
interactiveincome effects. For example, using the decomposition Uy - t,TT x,g) = V(y - t,TT x) + 0 and
assuming that the disturbances have standard distributionsthat do not depend on variables of the problem,
such as extreme value or generalized extreme value, leads to tractable choice probability functions.
However, theseincome effects complicate considerably the caculation of WTP. Even additive non-linear
income effects, or additive linear income effectswith coefficientsthat differ by dternative, are sufficient to
upset "log sum" formulas for WTP.

3. WTP from RUM-Consistent Choice Probabilities

3.1. Mean WTP. Inthissection, | discuss exact formulas and bounds for mean WTP when choices
are RUM-consistent. Suppose consumersfacei = 1,...,J discrete transportation aternatives, interpreted
to include the no-travel option aswell astravel to alternative sites. The consumer hasincomey. If
aternativei is chosen, thereisa"generalized transportation cost” (t;) and a vector of attributes (x;).
Included in x; are any user fees that are collected. There may be other commodity prices in the
background. If restricted to dternativei, the consumer will maximize preferences subject to thisrestriction
and subject to the congtraintsimposed by theavailability of time and income, asin Section 2. Theresult
will bealevel of satisfaction that can be characterized by anindirect utility function U(y-t;,x;,g) thatis
homogeneous of degree zero and quasi-convex inincome and prices (including those in the background),
increasing in income, and non-increasing in prices. The form (1) commonly used for transportation
behavior is a special case of this general RUM; see, for example, McFadden (1981). Consumersare
heterogeneous in unobserved factors that influence their behavior (e.g., tastes). The effects of these
unobserved factors are summarized by g;. Lett = (t,,...,t;) and X = (X,,...,X;). Consumers choosei to
maximize U(y-t;,x,g). Theproportion R (y,t,x) of consumerschoosingi isgiven by the probability of the
event

(8) U(y-tllxlygl) > U(Y'tjuxpgj) for] O I

Choice of recreational fishing tripsis atypical application of this setup. The travel cost t; will be
transportation and living expensesfor thetrip, including opportunity cost of time; and x; will include the
observed Steattributesthat matter to anglers, such assite size measured by the number of blefishing
spots, ease of access, fish abundance, facilities at the Site, aesthetics, user fees, and margina equipment
costs.

Suppose a policy is adopted that raises the quality of some alternatives from injured to restored
conditions. Intherecreationd fishing example, thismight be adamage remediation program that removes
pollutants and increases fish abundance. UsethenotationxN = (X,\,...,x;\) for the attributes of Stesinthe
asiscasewith injury, and the notation x0 = (x,0,...,X,0) for the attributes of sitesin the but for case with
restoration. The principle of equivalent variation isthat the asisincome of each consumer islowered
inthebut for casewith restoration so that maximum utility after the quality improvement equalsmaximum
utility before the quality improvement. Then, mean WTP is the average of these equivalent variation



income reductions in the target population.?

For any pair of aternativesj,m, define C;,, to be the net reduction in income combined with the quaity
improvement that equatesthe utility from dternativej withinjury and the utility from aternative m without
injury; i.e.,

(9) U(y'tj!XjN!gj) = U(y'tm'cjmlxmo!gm) .

Define C = C(y,t,x\,x0,g) to be the income adjustment C that equates maximum utility at injured
conditions to maximum utility at restored conditions:

(20) Max; U(y-t;,x\,g;) = Max, U(y-t-C,X,0,0,) -

Then, Cisthe WTPof theindividua for the quality improvement. If i ischosen beforetheimprovement
and k ischosen after theimprovement, then C = C,, and these definitionsimply G; # C(y,t,x\,x0,9) # C.
Thus, the income compensation actually required to keep a consumer's maximum utility constant is
bracketed by theincome compensation required to keep the utility of theoriginal dternative constant and
theincome compensation required to keep the utility of thefinal dternative constant. Theintuitionfor these
boundsisthat the ability of the consumer to substitute away fromi under restored conditions may increase
find utility, requiring additiona incomereductionto equatefind utility totheinitid utility level. Smilarly, the
ability of the consumer to substitute away from k under injury conditionsmay increaseinitid utility, requiring
lessincomereductionto equatefina utility totheinitia utility level. If no dternative becomeslessdesrable
as aresult of the quality improvement, then C; $ 0. If alternative k is unaffected by the quality
improvement, then C,, =0. Together, these conditionsimply that aconsumer whosefina choicek isnot
affected by the quality improvement must have C(y,t,x\,x0,g) = 0.

The distribution of the unobserved g's in the target population will induce a distribution of income
compensation levels C(y,t,xN\,x0,g). The mean of this distribution will be mean WTP for the quality
improvement, EC(y,t,x\,x0,9). Thedistribution of g'salso inducesthe choice probabilities P(y,t,x). Let
PN =PB(y.t,x\) denote theinjury case probability of aternativej, and RO = P(y,t,x0) denote the restored
case probability of this alternative when compensation is actually paid.?

20One could aternately define the compensating variation as the net increase in income in the case with injury that would
make maximum utility before the quality improvement equal to maximum utility after the quality improvement. Thisisalso
called willingness-to-accept (WTA). When consumers are rational, WTP and WTA will differ only by asmall income effect. In
practice, when WTP and WTA are measured using stated preference data, WTA is usually much larger than WTP. This
endowment effect may be due to consumer mistrust of hypothetical trade offers, or may arise from psychological asymmetriesin
the treatment of gains and losses; see Thalor (1990). The effect may also arise from strategic misrepresentation, since the
consumer may see an opportunity to gain substantial rents by overstating WTA.. For these reasons, valuation exercises
concentrate almost entirely on WTP.

3When income effects are present, PO will differ by asmall income effect from the restored case probabilities that prevail
when compensation is not paid. When the probability of travel to each injured site has a positive income el asticity, the choice
probability without compensation will be larger than the choice probability with compensation, and the right-hand bound in (11)
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Evauation of mean WTPEC(y,t,x\,x0,g) isoften difficult, requiring multi- dimensonnumerical integration
or smulation. However, boundsfor mean WTP may sufficefor many policy purposes. In most random
utility model applications, theassumptionismadethat theg'senter theindirect utility function additively,
sothat U(y-t,,x,,g,) = V(y-t %) +¢ and thereisno interaction betweenincome and the unobservableg's.
Inthis case, the income reduction C;; for a fixed alternative| satisfies V(y-t;,x\) = V(y-t-C;;,x,0) and
does not depend on g. Then, one has the bounds

J J

11 = PNC #EC(ytx\x0g)# § POC.
( ) 7!1 "M (y g) T!l i i
If the choice probabilities depend on income, then the restored choice probabilities PO depend on the
compensatingincomereduction, and will themselves haveto be bounded to cal culate the right-hand-side
of (11). Thesebounds provide aconvenient check on exact computations of population mean WTP. In
applicationswherethe quality improvement issmall or inducesittle substitution among aternatives, an
average of the bounds will often provide an adequate approximation to EC without further calculation.

Thebound (11) isall that is needed to estimate mean WTPfor small changes. Aninfinitesmal change
fromx\ tox0 =xN + )x resultsin aninfinitesma change P,0 =PN + )R inthe choice probabilities. From
the formula for the compensating income reduction for afixed alternativej,

MV(y&tJ. X; N)/ij
MV (y& |tj X; N)/My

J
(12) G= 5} )% +00x).
J

Substituting this expression into the bounds above yields
MV(y&tJ. X; N)/ij
MV(y&ft; X 1)y J

J
(13)  EC(y,txNxN+dx,9)) - N PN
71

For smd| quality improvements, thisformulawill approximateclosdly thetarget population mean WTP, no
meatter how incomeinfluences choice. Also, notethat mean WTPislinear in thefraction of the population
visiting the injured sites; thus, mean WTP for small changes at unpopular sites must be very small.

3.2. Common Linear Income Effects. Consider the linear indirect utility function, U(y-t,x;,g,) =
"(y-t) + (; + g;, with an income coefficient that is common across alternatives, and let

(14)  U'(y,t,x) = E Max; U(y-tx;,9)

denote expected maximum utility. McFadden (1981, 1997) establishes for this case that U” is a
representative or socia utility function for this problem, with Roy'sidentity giving the choice probabilities,
MU C(y,tx)Mt,

(15) Pi(y!t!x) =
MU C(y,t,x)My

holds for the uncompensated choice probability.



and mean WTP satisfying
(16)  U'(y,t,xN) = U"(y - EC(y,t,xN,x0,g),t,x0),

or

(17)  EC(y,t,x\,x0,g) = 1 ' {E Max U (y&t,x,0,0,) & EMain(y&ti,xiN,gi)} .

Thus, inthe common linear income case, mean WTP can be cal cul ated astheincome adjustment needed
to equate expected utility before and after thequality improvement. However, even thiscaculation can be
difficult if expected utility does not have an analytic form.

In the common linear income case, the bound (11) reduces to

J J

(18) 3 PN (%0 - x;N)/** # EC(y,t,x\,x0,9) # N PO"((x0 - x;N)/*",
"1 [

and the approximation (13) for small changes reduces to

PN £ ")Xj

-

(19)  EC(y,t,xN,xN+dx,g) -
1

Theseapproximationswill often provide auseful indication of the magnitude of mean WTP without full
calculation of (17).

3.3. Nonlinear Income Effects. Next consider more general nonlinear dependence of indirect utility
onincome, U(y-t,x;,g) = V(y-t xN) +g =f(y-f) + (xN+g, wherethe functionsf (y-t) are not al linear,
or vary by aternative. Theincome compensation for aconsumer who choosesi intheinjury caseand k
intherestored case satisfiesCy, =y - t, - fi *(f (y-t) - (%0 -%N) +g -g) . Unlikethelinear inincome
case, C, cannot bewritten asadifference of utilities normalized by the margind utility of income, sothe
formulafor expected WTP cannot beexpressed intermsof adifferencein expected utilitiesintheinjury
and restored cases. In particular, because expectationsare not preserved by nonlinear transformations,
one cannot calculate EC(y,t,xN,x0,g) by solving for the income reduction that equates expected utility
before and after the qudity improvement. One can sill define expected utility, but it will not beasocid
utility function that generatesthe market demand functionsviaRoy'sidentity, and the value C of anincome
reduction that keeps expected utility constant will not coincide with the WTPEC(y,t,x\,x0,9) derived by
averaging the equivalent variation income reductions for each individual.

Caculation of EC(y,t,xN,x0,g) will in general require explicit consideration of the distribution of income
compensationsinduced by the nonlinear transformation, with simultaneous or iterative solution of the
random utility modd for C(y,t,x\,x0,g). Thiscaculaionisinmost casesanaytically intractable; M cFadden
(1997) providesasimulation method that isasymptotically unbiased and can be made as accurate asis
needed, and appliesit to generalized extreme value (GEV) random utility models.

The generd bounds (11) on mean WTP can be specidized to the case of indirect utility functionsthat are
linear and additive in the disturbance and a (nonlinear) function of income. Theincome compensation C;
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that equatesthe utility of aternativej beforeand after thequaity improvement must then satisfy ((x,0 - )
=fi(y-t) - f(y-t-G;). Usingthetheorem of themean, *,G; = ((x0 - xN), where"; isthemarginal utility
of income dfi(y)/dy evaluated at some intermediate point between y-t; and y-t-C;. Substituting the
expression for C; in (11), one obtains

J J
(20) i PI"((x0 - xN)/**; # EC(y,t,p,x\,x0,g) # i PO"((x0- % M)/,
J ]

Then, substituting upper and lower bounds, respectively, on ', one can usetheseinequalitiesto bound
mean WTP when the dependence of the indirect utility function on incomeis nonlinear or varies by
dternaive. Again, for smdl qudity improvements, the bounds are narrow, and establish that WTPin the
target populationisapproximately equal to the sum over aternatives of the choice probabilitiestimesthe
quality improvement for an alternative, divided by the marginal utility of income for this alternative.

3.4. WTP in Generalized Extreme Value Models. The family of generalized extreme value
models, whichincludes multinomid logit, yie dsexplicit formsfor choice probabilities, and when combined
with acommon linear income effect, anexplicit "log sum’ form for mean WTP. Supposeindirect utility can
be written as U(y-t;,x,0,) = V(y-[t %) + ¢, and assume that the g's have ajoint cumulative distribution
function (CDF) that can be written as

1)  F(gy..0)= ep@HE™ ., e“% ),

where H(w;,...,w;) isanon-negative linear homogeneous function of w $ 0, satisfying the propertiesthat
if any argument goesto +4, then H goesto +4; and the mixed partid derivativesof H exig, are continuous,
and dternatein sgn, with non- negative odd mixed derivatives. A function H with these propertieswill be
termed a GEV generating function. McFadden (1978, Theorem 1, p. 80; 1997, Theorem 1), verifies
that when thefunction H isaGEV generatingfunction, (21) isaCDF whose one-dimensiona marginas
areextremevauedidributions. Further the random utility modd u; =v; +g withg distributed F(g) satisfies

(22) Emaxu=log He" .., e” )+0.57721,
and the choice probabilities satisfy
(23) P= e""H (" ,.e” )HeEe" ,.e").

Thelinear functionH=w, + ... +w;isaGEV generating function which yields the multinomial logit
(MNL) modd. Thefollowing result (M cFadden, 1997, Lemma2) can be gpplied recursvely, garting from
linear functions, to establish families of GEV generating functionsthat include nested multinomial logit
models:

If setsA,B satisfy AcB ={1,...,J}, H*(w,) and H® (W) are GEV generating functionsinw, andwg,

respectively, andif s$ 1, then H(w) = HA(w, s + H (W ) isaGEV generating functionin (w ,...,w ).
Consider mean WTPwhen the unobserved g'shaveaGEV didtribution and theindirect utility function has
acommon linear income effect, so that U(y-t,,%;,8;) =V, + g, withv, =""(y-t) + (%. LetuN=""(y-{) +
(OiNandv,0 ="(y-t) + (% 0. Combinetheformula(17) for mean WTPinthiscasewith theformula(22)
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for expected maximum utility in GEV models to obtain the "log sum" formula

(24)  EC(y,tx\,x0,g) = i ' {Iog H(e",....e") & log H(evl,...,eVJ)}

Thisis the formulafirst developed by Ben Akiva (1972), McFadden (1973), and Domencich and
M cFadden (1975) for the multinomial logit model, and by McFadden (1978, 1981) for the nested logit
modd. Thisformulaisvalidonly whentheindirect utility function hasacommon linear incomeeffect and
choice probabilities have the GEV form.

4. RUM-Consistent Choice Behavior

4.1. Consumer Rationality. The program outlined in Sections2 and 3 for trandating choice behavior
into an acceptable measure of socid vauewill fail if choices are not consstent with aRUM that accurately
reflectspreferences. This could happen because (i) consumers do not have the sable, rationd preferences
required to make benefit-cost analysis work; (ii) consumer information and market structure allow
incentives and perceptionsto confound the link from utility to choice; or (iii) true preferences are velled by
cognitiveillusions or rule-driven behavior. These potentia problems arisein both RP and SP analysis.
Regarding thefirst possibility, cost-benefit analysis can tolerate adegree of irrationdity, in the sense that
if thereisan acceptableway to aggregate values of consumerswith different tastesinto social value, then
these same principles can be applied to intra-individual taste fluctuations. We have aready seen this
principle applied in deriving mean WTP from aRUM, where the randomness in utility wasinterpreted as
interpersond taste heterogeneity, but could equally well have been interpreted to include intra-persona
randomnessin tastes. However, beyond this, there is no accepted economic theory of socid choice based
onindividual tastes. | will assumefor the remainder of this paper that consumers have core preferences
that are condstent with socid vauation, and examineissues (i) and (iii) in determining true preferencesfrom
RP or SP data.

4.2. Information and Incentives. Consumers on the demand side of amarket can be described in
terms of theinformation they have about the commodity, from previous experience and from the market
itself, and their perceptions of uncertain product features. They can also be described intermsof their
familiarity with market protocol, including trading rules, expected payoffsto strategic behavior, and the
consequencesof aternativedecisons. Thestrongest casefor classica rationd behavior can bemadewhen
the consumer has complete information about the products in amarket, has extensive experience and
familiarity with market operations, and knowsthat her behavior cannot influencethe price or qudity of the
product purchased. For example, one can argue that mode choicesfor commuters and site choicesfor
avidanglersaccurately reflect preferencesfor theaternatives. Themore complex and heterogeneousthe
commodity, and the less experienced the consumer, the more difficult it isto convey and absorb the
information required to understand what its consumption entails. Consumers deal with complex
commoditiesby drawing heavily on past experience, search that providesinformation on market conditions
(and on preferences), and perhaps aless careful analysis of the consequences of choices. When forced
to make quick decisonsinvolving unfamiliar complex commodities, consumers may fall back on more
generalized experiences or ideologies, usng Smple screening rules. For example, some experimentsin
marketing suggest that when consumers must choosefrom asmall set of multi-attribute commodities, they
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welgh thetrade-offs among the attributes, but when faced with large sets of commodities, they first screen
on oneor two attributesto reduce the choi ce set before beginning trade-off analysis. Moregeneraly, some
psychologica theoriesthat suggest that individualsare morelikely to adopt "black and white" ideologies
to guide unfamiliar choices, and to weigh intermediate alternatives when making familiar ones.

An automobile is an example of a complex commaodity where the information- gathering process
influenceschoice. Potentid buyersactively search for information on aternatives, through advertisements
and motoring magazines, discussionswith friends, and test drives. The depth and duration of search for
information, and theorder inwhichitisassembled, areadl under the consumer'scontrol. Theweight given
to different aspects of carsmay depend on which are emphasized in variousinformation sources, and on
the sequenceinwhich aternativesare screened out. The search environment involvessocial interaction,
and in many channelsisvisual and aural rather than written. One might say that the consumer goes
through aprocess of constructing preferencesfor autos. While aclassica economist might bridle a the
terminology, the presence of learning, and the dependence on history that learning implies, is neither
inconsistent with rationality nor with benefit-cost analysis. However, when learning is important,
preferences may appear to be context-dependent and unstable. Consequently, RP datamay be accurate
for smple commodities, but it may be difficult to find real marketsfor complex, infrequently purchased
commoditiesinwhich learning has proceeded to a point where consumers choicesreflect core preferences.
In principle, SP methods could do more than merely mimic areal market for acomplex commodity; they
could go beyond it in providing information and decision-making experience to the consumer. However,
itisdifficult to duplicateinthelaboratory thetimeframeand socid setting of complex consumer decisions,
or theinteraction between the degreeto which the consumer actively initiatesand controls search and the
saliency of searchresults. Most SP experimentsin practice provide abbreviated information to apassive
consumer, little or no opportunity for questions or socid interchange, and require quick response. | would
not be surprised if consumersforced to purchase automobiles under thetime and information conditions
typica of these experiments behaved differently than consumersin thereal auto market. Then, | believe
we should not be surprised if stated preferencesfor innovative and complex goods appear unredistic when
held up to the yardstick of real market behavior.

An additiond problemin linking preferencesto behavior isstrategic misrepresentation. Consumers may
deliberately misstate preferenceswhen they believe that they can influence product qudity or price by their
own behavior. For example, inamarket such asthe used car market where bid and ask prices are quoted
and atransaction priceis negotiated, the consumer has an incentive to understate value as arent-seeking
stratagem. Theissueof strategic misrepresentation isimportant in SP experiments. Usualy, consumers
in these experiments have no economic incentives for misrepresentation, asit is clear that the market
questionsare hypothetica and will not entail purchase and consumption of the chosen commaodity. Inthese
circumstances, the consumer may find it easier to be truthful about preferences than to fabricate an
aternative. Onthe other hand, there are no economic penatiesfor misrepresentation, so that factorsthat
areinggnificant when money changes hands may becomeimportant. For example, consumer preferences
for less convenient environmentally safe ("green™) commodities may be more postive in a hypothetical
setting than in areal market, as the SP experiment makes it less costly to convince the observer (and
oneself) that one is socially responsible.

4.3. Cognitivelllusonsand Rule-Driven Behavior. Experimentsfrom cognitive psychology that
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address the effect of context on response suggest that preferences are constructed when the consumer
facesachoice, and that thisconstruction ishighly sengitiveto context. The cognitiveillusionsuncovered
by these experiments appear to be the strongest when the consumer is presented with unfamiliar tasks, and
seeks cuesfrom context to shape an gppropriate response. Table 1 lists some common cognitiveillusons,
many share the feature that attention is selective, and focuses on the most readily available information.
Many economists argue that salf-interest, habit, and disciplineimposed by the market will limit the degree
to which important market choices are clouded by cognitive errors. Clearly there are arenas, such as
financid marketswhere consumers engagein frequent transactions, where thisargument is quite persuasive.
However, thereisabroad siweep of market activity, where transactions are infrequent and incons stencies
in preferences hard to detect, and deviationsfrom rationaity are unlikely to be penaized by the market.
Decisonsinahypothetica market regarding unfamiliar complex commoditieswill beparticularly vulnerable
to contamination by cognitive biases.

An example of acognitive error that complicates RP and SP analysisis the phenomenon of menta
accounting (Thalor, 1990), where consumers treat dollars differently depending on the category and
direction of flow. | notedin Section 2 that consumersweigh out-of-pocket travel costsmore heavily than
indirect variabletravel costs such as depreciation, and described in principle how acceptable calculation
of WTP could proceed by identifying the relevant mental account. A problem in SP experimentsisthat
presentation of cost information on complex commoditiesmay lead to adifferent mental accounting than
the analogous real market. Taking automobile choice as an example, consumers presented in an SP
experiment with information on initial cost and operating cost may consider these equally salient and
combine them in asingle mental account. Inrea markets, thereisatempora and saliency mismatch
between initial costs and operating costs, and consumers are likely to account for these components
separately. Thispsychologica phenomenon may explain theempirical finding that consumers appesar to
use irrationally high discount ratesin trading off initial and operating costs of durables.

Cognitive illusions are likely to be particularly important in decisions that rely on recall of past
experiences. When the consumer draws on memory and on information gathered from socid interaction,
availability, regression, and representativenesserrorsarelikely tolead consumersto place too much weight
on selected experiences, with inadequate alowancefor satistical noise, and too littleweight on background
information. Thus, afew experienceswith automobile brands may unjudtifiably be taken asrepresentative
and permanent, and may then color perceptions. Core preferencesare velled, and measured preferences
appear context- dependent and unstable.

Most market commoditiesare private goods, and do not carry any ethical baggage. Then, thedecision
to purchase at a price arguably establishesavaue at least equd to thisprice. If, however, the consumer
fedsthat she hasan ethical entitlement or property right to the commodity, or that its purchase promotes
or reduces"fairness’, or inducesexterndities, thenthereispotentially amore complex relationship between
purchase decisions and the values that should enter asocia benefit calculation. Anexample of aprivate
commodity with an ethical aspect isuse of aseat belt in anautomobile. Consumers may fed that freedom
of choice on seat belt use is an entitlement, or may be concerned about external effects or socia
opprobrium. Or, the commaodity may become atoken for alarger ethical issue, such asthe principle of
self-responsibility for one's safety. The presence of ethical aspectsto acommodity isasolikely to make
itsva uation more dependent on context, Since ethicd issuestend to be cast in relation to past positionsand
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entitlements.

Theuseof "principles’ or "rules’ to control behavior can be explained by the conditioning of human
behavior; see Andlie (1982) and Prelec (1990). Children acquire self-control, learning to delay
gratification, until in normal adults some degree of abstinence and control becomes an end in itself.
Processes of precommittment, particularly adoption of rulesor principles, become animportant part of
behavior. Conduct inan abstract choicesituationislikely to be determined by deciding which principles
aoply. Thereisno obviousreason for choicesin different Stuationsto be mutually consistent. Money is
aprime example of agood where individuals develop what appear to be elaborate rulesfor how it is
accounted for, how it can be used acceptably and unacceptably, and the process aswell asthe outcome
of exchanges of money. "Neither aborrower nor alender be' isaprinciple for conduct, not an instruction
for rationa behavior. Then, menta accounting may be governed not only by accessbility and saliency, but
also by ethical rules. Theconsumer ismost likely to rely on ruleswhen thereisamismatch between cost
and benefitsin termsof time, saliency, or scale. Principlessuch as”l awaysuseaseat belt" preempt a
utilitarian calculation of the expected cost of one missed occasion to fasten your seat belt.

Animportant observation about rule-driven decison-making isthat it does not deny the possibility of an
underlying utilitarianiam. 1t may be possibleto rationdize asystem of rules as aconseguence of overarching
preferencemaximization, inwhichthe"sensblesdf" establishes precommittmentsthat prevent theindul gent
self" from excesses that would have undesirable consequences latter.  For example, afully rational
individua will when entering acar compare the cost of the five seconds of time required to fasten her seat
belt with the probability of avoiding variousinjuries, given thedistance to be traveled and driving conditions.
A "sensible sdf" might decidethat thisca culusistoodifficult, or too proneto migudgment, and conclude
that therule"awaysfasten your seet belt" isstrategicdly optima. (Most motivationa psychologistswould
questiontheplausibility, or at least therelevance, of theideaof arationa "sensblesdf".) Evenif thereis
afull utilitarian explanation for seat belt behavior, it may be onein which long term expectations and rule
Setting are paramount. Consequently, it might be quite misleading to infer WTP to avoid injury from
behavior onasingletrip. Thereisnoreasonfor strategically optima behavior to betacticaly optima when
the purpose of strategy isto avoid strategically dangerous tactics.

4.4. Design of Stated Preference Experiments. The mgjor issuein design of SP experimentsishow
to provide acontext that dicits core preferences, and avoids distortions caused by cognitiveillusons or
srategic behavior. Itisplausiblethat the morerealistic ahypothetical market setting, themorelikely that
stated choicebehavior will ook likered choicebehavior. Therefore, itisuseful to point out the differences
between real and hypothetical markets that are potential sources of difficulty in producing accurate
forecastsfrom SPdata. | concludethisdiscussionwith brief reviewsof severd studiesthat have been more
or less successful in using SP methods to measure values, and note the features that appear to be critical
to success.

The most widespread practica development of SP methods has been in marketing, where afamily of
techniquescalled conjoint analysis(CA) haveevolved for diciting information on perceptions, attitudes,
and preferences. The essentid feature of conjoint andysisisthat consumers are asked to make a sequence
of choicesfrom (or to rate or rank) sets of hypothetical alternatives. The sets and attribute levels of
dternativesaretypically specified usng agtatistica design that allowsavaueto be assigned to eech feature
of andternative. Conjoint analysisproceduresusually collect additiona responses designedto measure
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perceptionsof commodities, and generd attitudes ("vaues') that influence preferences. Thefoundation for
scaling these featuresis wesak, but they have been used with some success to individualize RUM and to
detect clustersof consumer types. Traditionally, marketing applicationsof conjoint anaysisdatatreated
preferences as purely behavioral, and did not attempt to impose on them any assumptions of economic
rationality. Inrecent years, it has become more common to process conjoint analysis datausing models
that assumethe existence of economic preferences. However, the emphasi s of these marketing methods
ison the psychometric problem of scaling responsesto achieve predictive accuracy, not on the objective
of recovering preferences. McFadden (1986) surveys this literature and discusses its connection to
classca consumer theory; other surveys are Green and Srinivasan (1978), Akash and Korgaonkar (1983),
and Leigh, Mackay, and Wittink (1984). Thereisaso beenasubstantia literaturein resource economics
on CV methods, which can be viewed as aspecial case of CA. However, the multiple questions and
experimental designs used in conjoint analysisto isolate aspects of complex commodities and reduce
variance have so far not been much used in environmental economics.

Another strand of development of SP methods comes from the field of experimental gametheory. This
line of research hasinvestigated avariety of market games, using playersin alaboratory setting. Many of
these gamesimpose on the playersthe objective function of maximizing dollar payoff. Thefocusisthen
ontheformation of expectationsand strategies, and on thevaidity of aternative game solution concepts,
but the experimental results also provide information on strategic misrepresentation, learning, and
consstency of behavior. Someof the experimentsuse more complex gamesthat areintended to mimicred
markets, such asthe market for natura gas, with dollar payoffsthat are token shares of actua market scale.

Experience with the effects of complexity, information, and learning in these experimental settings
illuminates some of the phenomenaobserved in conjoint andysis. A particular issuethat could be clarified
using experimenta gamesisthe occurrence of gross misrepresentations of preferenceswhen dollar payoffs
are absent and perceptions of fairness or entitlementsarise. The techniques of subject instruction and
repeated play used in these experiments are a so potentialy useful in studying how learning leads to
convergence to core preferences.

Itisuseful toreview afew moreor less successful constructed market studies, asjudged by consistency
with market behavior or by forecasting accuracy, and identify the featuresthat seem to be associated with
success. One can then ask whether these operating conditions are met in potential transportation
applications.

1. Demand for Extended Area Teephone Service: Kridel (1990) reports on an experiment inwhich
residentsof Red Bluff, Texaswere asked if they would subscribeto extended areatelephone service,
giving them the ability to call Dalaswithout incrementd charges. Theoffering wasmade at aseries of
hypothetical monthly charges. Thiswasaservicethat had been intensely discussed in alocd eection
and petition campaign, and rulings of the Texas Public Service Commission madeit clear that the
servicewould beoffered inthe near future. The Sated preference datawere used to estimate amodel
of utility, which was then used to forecast the penetration of the new service and the additiond caling
volume it would generate. The model was used to establish the price of the new servicein its
subsequent offering, and the popul ation was followed for one year to test the accuracy of the modd.
Inthiscase, themodd was accurate to within afew percent for both the penetration rate and the cdling
volume.
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2. Demand for Goose-Hunting Licenses: Bishop and Heberlein (1979) conducted an experiment in
which recipients of free early-season duck hunting licensesin Wisconsin were offered cash to sell their
licenses, or dternately asked to state ahypothetical salling or buying price. The study also compared
these values with those obtained by the "travel cost method”. They found substantia discrepancies
between mean willingnessto buy and to sell in the hypothetical market, and between the hypothetical
and cash markets, with the hypothetical mean selling price about 40 percent higher thantheactua mean
sdlling price, and the hypothetical mean buying price about one-third the actual mean salling price. The
authors conclude that the reduced realism of the hypothetical offering leadsto asignificant bias. A
companion paper by Bishop, Heberlein, and Kealy (1983) provides further evidence and reaches
similar conclusions.

3. Demand for High-Speed Trainsin Holland: Morikawa, Ben-Akiva, and McFadden (1989) andyze
datain which the actual inter-city mode choices of Dutch travelers are observed, and in addition
conjoint analysis datais collected on the demand for high-speed rail, with avariety of experimenta
treatments. 1n these experiments, the high-speed rail dternative was not familiar to most respondents,
and theexperimenta description wasquitestylized. Theauthorsfind that choice model sfitted tothe
conjoint dataare not cong stent with observed choice behavior, but that after permitting the parameters
for the hypothetical datato be shifted in location and scale, the real and stated preferences can be
reconciled. The pattern of findingssuggeststhat i nexperienced consumers confronted with incomplete
information on acommodity may make abiased imputation of unobserved attributes, and may make
mistakesinweighing these attri butesin compari son with observed attributes. Inthisapplication, rea
market data can be used to recdlibrate the Sated preferences sothat they are consstent with reveded
preferences, and add to predictive power. However, without the recalibration, the stated preferences
would be substantially biased.

4. Demand for Telephone Services: Hausman and Ruud (1986) anayze ranking data from aconjoint
analysisexperiment, and find significant differences between the attribute tradeoffsin first ranksand
subsequent ranks. They find that rescaling model parameters from subsequent rank data eliminates
most, but not dll, thediscrepanciesin preferences. Thus, apparently innocuous changesinthe cognitive
task induce behaviorsthat areincons stent with maximization of stableclassicd preferences. Thestudy
suggests that SP results may be sensitive to framing of the SP task and elicitation format.

5. Demand for Wilderness Areas. Diamond and Hausman (1993) and McFadden (1994) analyze a
series of experimentsthat examine WTP to protect wilderness areasfrom logging. The studiesfind
datistically and economically sgnificant eicitation effects, in which WTP from referendum questions
ismuch higher than WTP from open-ended questions. They also find strong embedding effects, in
whichWTPfailsto be sengtiveto the scale of theresource being preserved. These studiesconclude
that current CV methods applied to problems of existence value are troubled by psychometric
distortions that make them unreliable, and that there is some evidence of fundamental failure of the
assumption of classcd sable preferences. Theprimary problemisthat oneisdeaing with an unfamiliar
and extremely complex commodity for which ethical issues and rule- driven behavior are probably
sufficient to obscure core preferences even if they exist.
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The pattern that runs through these studiesis that apparently minor deviations from standard market
operating conditions, where the consumer is deciding on an exchangethat will actualy be executed, lead to
substantial biasesinbehavior. 1nsome cases, these biasesare systematic, and can be corrected when there
aremarket dataavailableto be used for recaibration. Anoverall assessment isthat constructed market
methods provideinformation on preferences, but thisinformation must befiltered to extract the preferences
from surrounding noise. It israrethat the stated preferences measured by a constructed market method will
coincide with true market preferenceswithout recalibration. This suggeststhat for constructed market
methods to have a reasonable probability of success, two reference operating conditions must be met:

1. The consumer must be fully informed on the attributes of the commodity, and either experienced in
making decisions about it or trained in a manner that provides a context that resembles historical
experience.

2. Theexchangemust pardld ared exchange sufficiently closaly so that the consumer Satesaccurately
hisor her intentionsin therea exchange. Otherwise, there must be real market dataagainst which
stated preferences can be recalibrated.

Sometrangportation gpplications can meet these conditions, but some of the areaswhere SP methodswould
be most valuable, in dealing with new commodities and serviceswith no closereal market pardlels, aredso
likely to be the most problematic. In atypical CA experiment, the commodities are presented in
configurationsthat may be unfamiliar or implausibleto many consumers. The consumer isapassverecipient
of alinear, often brief, written or verbal description of the commodities, with limited opportunity for
questionsor discussoninasocia setting. Responseisrequired in an abbreviated timeframe, possibly on
unfamiliar scales such as semantic differentials on the importance of various attributes. Asintherea
purchaseof an auto, learning and construction of preferencesislikely to occur, but thetimeframe, poverty
of information, and lack of economic incentivesmay bemorelikely tolead to protocolsfor thisconstruction
that areinappropriate; see Schkade and Payne (1993, 1994); Whittington et al (1992). One promising
approach to making information-gathering in SP experimentsmore redistic isinformation acceleration, a
multimediainteractive technique that gives the consumer active control of the search process, while
permitting the analyst to monitor the search protocol; see Hauser et al (1993), Urban et al (1993, 1994,
1996).

5. Conclusions

Thefirg part of this paper lays out the steps necessary to go from RUM- consistent core preferencesto
mean WTP, an acceptable measure of the benefits of a transportation improvement. The second part
examinesthe question of when RP or SP experimentsarelikely to revea corepreferences, and thered or
hypothetical market conditions and SP experimenta designswhich appear to be necessary to obtainreliable
data on preferences.
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