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I. INTRODUCTION

The estimation of willingness to pay
(WTP) or willingness to accept (WTA)
compensation using the contingent valua-
tion method (CVM) has been increasingly
performed with the dichotomous choice
(DC) or referendum approach. The practi-
cal advantages of the dichotomous choice
approach over alternative open-ended will-
ingness-to-pay questions or iterative bid-
ding sequences are extensively docu-
mented elsewhere (Hoehn and Randall
1987; Boyle and Bishop 1988; and Bowker
and Stoll 1988).

As with any technique, the fundamental
issues of validity, reliability, and accuracy
must be addressed. The issue of concurrent
validity of DC CVM with actual cash trans-
actions has been researched by Bishop and
Heberlein (1979). Direct comparison with
WTP estimates from the travel cost method
(TCM) have been presented by Sellar,
Stoll, and Chavas (1985), as well as Bishop
and Heberlein (1979) to name a few. The
issue of reliability has been researched by
Loomis (1990). The linkage of utility theory
to the functional form of the econometric
model and the resulting logit equation has
also received detailed attention in work by
Hanemann (1984), Sellar, Chavas, and Stoll
(1986), and McConnell (1990).

Previous empirical comparisons,
whether between alternative functional
forms or between different methodologies
such as TCM and DC CVM, have focused
relatively little attention on presentation of
confidence intervals. Development of con-
fidence intervals allows a more rigorous
comparison of WTP estimates. Without
confidence intervals for the WTP measures,
it is difficult to conclude whether different
functional forms or estimation methods
generate statistically significant differ-
ences.

The need to develop confidence intervals
around benefit estimates is of policy rele-
vance as well. A series of dichotomous
choice questions is often asked in surveys
to quantify the benefits associated with al-
ternative levels of environmental quality.
In a contingent valuation study of WTP for
water quality, Edwards and Anderson
(1987) estimated separate logit models for
three levels of improved water quality.
Boyle et al. (1987) estimated a series of sep-
arate logit models for alternative river flow
scenarios in the Grand Canyon.! Confi-
dence intervals are required to address the
essential policy questions of whether the
benefit estimates associated with varying
quality levels of a resource are significantly
different.

The primary purpose of this paper is to
adapt Krinsky and Robb’s approach for cal-
culating confidence intervals for elasticities
to the calculation of confidence intervals
for benefits measured with DC CVM using
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'A reviewer has suggested that an alternative to
the estimation of separate logit models for each quality
model is to pool the data across quality levels and
estimate a single model with a variable indicating dif-
ferent levels of quality. This appears to be one alterna-
tive specification. However, before implementing such
a model a more detailed specification of the multivari-
ate random utility function of the respondents to jus-
tify the pooling procedure should be undertaken. We
have not pursued this approach in this paper.
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a logit model. The method is applied to de-
termine if WTP estimates for elk hunting
under three different quality levels are sta-
tistically different. Two functional forms
which have been used to evaluate WTP in
the literature are also compared to see
whether statistically different results are
obtained.

Il. WELFARE MEASURES FROM
DICHOTOMOUS CHOICE MODELS

The utility difference model applied by
Hanemann (1984) to dichotomous choice
CVM provides one approach to developing
a theoretical foundation for deriving Hicks-
ian compensating and equivalent surplus
measures from dichotomous choice, con-
tingent valuation data. Respondents are as-
sumed to derive utility from income and
from participating in recreation, where util-
ity is an increasing function of the quality
of the recreation experience. Income is de-
noted by y and other individual characteris-
tics which may influence preferences are
denoted by s.

The indirect utility function for each
respondent, which contains unobservable
stochastic components, is a random vari-
able with a given parametric probability
distribution with mean V(y; s) and stochas-
tic element denoted by ¢;. The random vari-
able ¢, is an independently and identically
distributed random variable with zero
mean. If the difference in indirect utility
(dV) from paying the offer amount (or
posted price) and having access to the rec-
reation site is positive, respondents will
maximize utility by answering *‘yes” they
would pay.

The willingness-to-pay probability is de-
fined as

P, = F,(dV) (1]

where dV is the difference in indirect utility
and F, (dV) is the cumulative distribution
function of the respondent’s true maximum
WTP, which is a random variable. Ex-
pected WTP is calculated as

E(WTP) = J‘x [1 - F,(dV)]dv. [2]
0
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F,(dV), which represents the probability of
a no response to the discrete choice ques-
tion, is a function of the bid amount the
individual is asked to pay. The indirect util-
ity difference model yields the logit spec-
ification when the probability of a yes
response is specified as the cumulative dis-
tribution function of a standard logistic
variate:

Prob (Yes) = [1 + e V]~ L. (3]

The functional forms for dV are specified
more completely in Section IV,

Often the upper limit of integration in
equation [2] is set at X,,,, the highest bid
amount in the valuation survey of respon-
dents, rather than integrating out to infinity.
Calculation of the expected WTP must be
adjusted to account for truncation in the
range of integration. Boyle, Welsh, and
Bishop (1988) developed one approach for
adjusting the estimated cumulative density
function by normalizing it to reflect this
truncation. The mean WTP is calculated as

Xmax F(Z)
[1 - F(Xmao]dz [4]

E(WTP) = f
0

where z is the truncated random variable
and F(X_,) is the cumulative distribution
function evaluated at the maximum value
of the closed-end bid amount used in the
survey. This adjustment makes the esti-
mated cumulative density function consis-
tent with the level of truncation. It does
not eliminate the potential underestimation
problem introduced by truncating the upper
limit of integration.

Calculating Confidence Intervals for Welfare
Measures

Bockstael and Strand (1987) have em-
phasized that the parameter estimates used
to calculate welfare measures are them-
selves random variables. The technique
used here to develop confidence intervals
for the WTP measure accounts for the vari-
ability associated with all the estimated co-
efficients and is based directly on the logit
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specification for the choices of respon-
dents.

Confidence intervals are developed us-
ing a simulation method proposed by Krin-
sky and Robb (1986). This method can be
applied to establish the empirical distribu-
tion of any estimator which is a nonlinear
function of the estimated parameters. The
technique was first applied to develop con-
fidence intervals for elasticities which are
complicated nonlinear functions of the esti-
mated parameters. By examining the meth-
ods used to estimate the logit model and the
derivation of WTP from the logit model, the
applicability of the Krinsky and Robb tech-
nique to develop confidence intervals for
WTP is demonstrated.

As Amemiya (1981) noted, estimating
the logit model using the method of maxi-
mum likelihood (ML) leads to estimators
which are asymptotically normal and have
desirable asymptotic properties. In turn,
the willingness-to-pay functions in equa-
tions [2] and [4] are nonlinear functions of
the maximum-likelihood estimates of the
logit model. For specific functional forms
for dV derived from an underlying indirect
utility function. Hanemann (1984) showed
that the formula in equation [2] can be inte-
grated to yield closed-form solutions for
WTP. The closed-form solutions for WTP
presented by Hanemann are nonlinear
functions of the estimated parameters of
the logit model.

However, for the renormalization proce-
dure proposed by Boyle et al. (1988), no
closed-form solution for WTP is available.
Numerical integration techniques applied
to equation [4] yield an estimate of WTP
which is a complicated nonlinear function
of the maximum-likelihood estimates from
the logit model. This situation is analogous
to the case of elasticities which are nonlin-
ear functions of maximum-likelihood esti-
mates, thus justifying the application of the
Krinsky and Robb technique to develop
confidence intervals for WTP.

Alternative techniques are available for
estimators which are ratios of random vari-
ables. Mood, Graybill, and Boes (1974)
noted that no simple exact formulae for the
mean and variance of ratios of random vari-
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ables exist. While a Taylor series approxi-
mation is possible, Krinsky and Robb dem-
onstrate the potentially significant errors
which may occur in attempting to approxi-
mate a nonlinear function with a linear ap-
proximation. Rather, this application of the
Krinsky and Robb approach uses the infor-
mation on the distribution of  contained in
the variance-covariance matrix to approxi-
mate the distribution of willingness to pay.

The technique can be implemented using
information readily available from the esti-
mated logit model: the estimates of the pa-
rameter vector, denoted by 8, and the esti-
mated variance-covariance matrix, denoted
by V. Multiple random drawings to create
a new parameter vector § are made from a
multivariate normal distribution with vari-
ance-covariance matrix V and mean B. For
each drawing of B WTP is calculated using
either equation [2] or [4]. An empirical dis-
tribution for WTP is then obtained for the
logit model using the complete set of repli-
cations (random drawings).

A (1 — ) confidence interval is obtained
by ranking the vector of calculated WTP
values and dropping the «/2 values from
each tail of the ranked vector. Krinsky and
Robb suggest that past experimentation has
indicated that a thousand drawings is suffi-
cient to generate a sufficiently accurate em-
pirical distribution. However, the number
of draws (m) must be set high enough so
that if the procedure is repeated the confi-
dence intervals derived from a given B and
V are essentially indistinguishable.

The Krinsky and Robb technique explic-
itly takes into account the variability asso-
ciated with all the estimated coefficients
from the logit model along with the interac-
tions among the coefficients. It should be
viewed as providing a more complete statis-
tical foundation for previous methods for
developing confidence intervals for WTP
from DC CVM. Sellar et al. (1985) first pro-
posed a method to calculate confidence in-
tervals to compare estimates of the WTP
from the CVM and TCM. The *‘quasi-con-
fidence’’ intervals were derived using the
upper and lower bounds for only the esti-
mated trips coefficient. The demand curve
was then shifted about the horizontal (trips)
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intercept to calculate upper and lower
bounds on WTP. This procedure neglects
the variability inherent in the other esti-
mated coefficients of the logit equation.

III. APPLICATION TO ELK HUNTING
BENEFITS

Elk hunting in Montana is both a prized
big game hunting experience and an in-
creasingly scarce one. The opportunity to
harvest a trophy elk (six points or larger)
is threatened by timber harvesting and the
associated loss of elk habitat. One issue
facing both the Montana Department of
Fish, Wildlife and Parks and the U.S. For-
est Service is to estimate the increment in
hunting benefits arising from the opportuni-
ties to harvest a trophy elk. Montana is also
known for its “‘wilderness” type elk hunts
in remote settings where hunters can avoid
seeing large groups of other hunters. How-
ever, maintaining such solitude is not with-
out its costs.

To quantify and compare the WTP for
hunting under current conditions, increased
opportunities to harvest trophy elks, and
the benefits of reduced congestion, a DC
CVM study of Montana elk hunting was un-
dertaken. This study also develops compar-
isons of the influence of different functional
forms on the benefit estimates.

Data Sources

The sampling frame was resident and
nonresident hunters with the appropriate
Montana big game hunting license and elk
tags for the Fall 1986 season. Based on the
guidelines of the Total Design Method pro-
posed by Dillman (1978), a mail question-
naire in booklet form was mailed with a
postage paid return envelope to the hunt-
ers. Following the procedures developed
by Dillman, a reminder postcard and fol-
low-up mailing of a replacement survey to
non-respondents was implemented. The re-
sponse rate after deleting nondeliverables
was 73 percent.

A series of three DC CVM questions was
asked about the most recent elk hunting
trip. First, hunters were asked a DC CVM
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question to value the most recent elk hunt-
ing trip. This was followed by a scenario
which asked each hunter to value the trip if
everything else had been the same, except
their chances of harvesting a six point
or larger elk were doubled. Lastly, each
hunter was asked a DC CVM question to
value the most recent elk hunting trip if
everything had been the same, except they
saw half as many hunters. The exact word-
ing of the questions are provided in Appen-
dix A. For more details see Loomis et al.
1988.

1V. ECONOMETRIC SPECIFICATION,
RESULTS, AND BENEFIT ESTIMATES

One functional form for dV which is con-
sistent with the indirect utility difference
model developed in Section II is the linear
specification. The linear logit model in-
cludes the bid amount and the number of
elk seen but does not contain the respon-
dent’s income:

YPAY = oy , B,BID + B.ELK [5]
where

YPAY = hunter’s yes/no response to the
willingness-to-pay question;

BID = the increase in trip costs the
hunter is asked to pay for the al-
ternative hunting conditions;

ELK = the number of elk seen on the
most recent hunting trip.

A second functional form for dV based
on a logarithmic specification is also devel-
oped in order to compare WTP estimates
across functional forms. As Hanemann
(1984) noted, this specification is not
strictly compatible with the indirect utility
difference model.

Continued examination of the logarith-
mic specification is justified for three main
reasons. As Johansson, Kristom and Miler
(1989) and Bowker and Stoll (1988) have
pointed out, the logarithmic specification
can be considered a first-order approxima-
tion to a well-behaved indirect utility func-
tion. Approximating the difference in indi-
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rect utility functions may be a reasonable
alternative to assuming the existence of a
common well-behaved indirect utility func-
tion for each respondent. The logarithmic
specification for discrete choice CV re-
sponses has the convenient property that
negative estimates for WTP are ruled out, a
property highlighted by Hanemann (1989).
Finally, on an empirical basis, a logarithmic
specification has been shown to outperform
the linear logit model derived from the indi-
rect utility difference model.

The logarithmic specification for the
logit model is:

YPAY = oy + B,In(BID)
+ ByIn(INC) + By(ELK) 6]

where, in addition to the variables defined
above,
INC = the income of the elk hunter.

Income is included in the logarithmic
specification of the indirect utility differ-
ence model. Hanemann (1984) demon-
strated that the linear specification of the
indirect utility function yields the only
model in which income effects do not ap-
pear. Hence the variables included in each
logit model are different in the two specifi-
cations. Bowker and Stoll (1988) take a sim-
ilar tack in comparing logit models which
were derived from the Hanemann (1984) in-
direct utility difference approach along with
a logarithmic specification. Both specifica-
tions examined here are consistent with
McConnell’s (1990) demonstration that en-
dogenous variables such as the number of
trips must be omitted from the valuation
function.

The maximum-likelihood estimates of
the two specifications are presented for al-
ternative quality levels of elk hunting in
Montana. The estimated logit equations for
a major elk hunting region in western Mon-
tana under current conditions, double
chances of trophy elk, and reduced crowd-
ing are examined in Tables 1 through 3.

Coefficient estimates are consistent with
prior expectations. For both the linear and
logarithmic models, the coefficient on the
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TABLE 1
Locit EqQuaTtions FOR CURrReNT ELk HUNTING
CONDITIONS
Current Conditions®® Linear Logarithmic
Intercept 0.1324 —1.4798
(0.9125) (—1.0198)
Bid Amount —0.0038 -0.7714
(—5.0695)* (—7.6355)*
Income 0.4475
(3.1816)*
Elk Seen 0.0022 0.0812
(1.1179) (2.4768)*
Model x? 36.215
Model x? 87.181
Percent Correct Predictions 69.85 71.31
McFadden R? 0.06 0.13
N 481 481

2 Asymptotic r-values in parentheses.
b Asterisk indicates significance at .01 confidence level.

bid amount is negative and highly signifi-
cant across all three quality levels. Higher
bid amounts are negatively related to the
probability of a yes response. Improve-
ments in the quality of hunting, represented
by more elk seen, increase the probability
that the respondent will pay the bid amount
to continue hunting. In the logarithmic
model, the coefficient on the income vari-
able is positive and significant for the valua-
tion of the alternative elk hunting condi-
tions. Respondents with higher incomes

TABLE 2

Locit EQuATIONS FOR DOUBLE CHANCES OF
HARVESTING A TrROPHY ELK

Bigger Elk
Conditions*? Linear Logarithmic
Constant 0.8063 1.4313
(5.4874)* (1.1305)
Bid Amount —0.0049 —-0.7794
(—6.7072)* (—-7.7789)*
Income 0.2232
(1.7572)
Elk Seen 0.0046 0.0488
(1.5424) (1.5905)
Model x* 67.330
Model x* 80.270
Percent Correct Predictions 64.87 63.20
McFadden R? 0.10 0.12
N 481 481

2 Asymptotic ¢-values in parentheses.
® Asterisk indicates significance at .01 confidence level.
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TABLE 3

LoaciT EQuaTioNs FOR REDUCED CROWDING FOR
ELk HUNTING CONDITIONS

Crowded Conditions®® Linear Logarithmic
Constant 0.6297 -0.9369
(4.2245)*  (—0.6887)
Bid Amount —0.0064 —0.8709
(~6.8263)* (—8.7368)*
Income 0.4561
(3.3822)*
Elk Seen 0.0041 0.0565
(1.4752) (1.7458)
Model x? 78.360
Model x2 112.107
Percent Correct Predictions 70.89 72.97
McFadden R? 0.12 0.17
N 481 481

2 Asymptotic ¢-values in parentheses.
® Asterisk indicates significance at .01 confidence level.

had a higher probability of a positive re-
sponse to the contingent valuation ques-
tion.

Summary statistics for the linear and log-
arithmic specification indicate the close
similarity between the fit of each model.
The results for the logarithmic model are
consistent with the estimates produced by
the linear model. Goodness-of-fit measures
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based on the McFadden R? and the percent-
age of correct predictions are highest for
the valuation of reduced crowding. The val-
uation of current conditions has the lowest
goodness-of-fit measures.

The probability of a yes response to the
WTP question is presented in Table 4 along
with the valuation of the alternative elk
hunting conditions. Standard errors for the
probability of a yes response are devel-
oped. These probabilities and standard er-
rors are summarized in Table 4 along with
the WTP measures for each hunting condi-
tion. The valuation of the opportunity to
harvest larger elk results in the highest
probability of a yes response, exceeding 50
percent of the respondents. The proportion
of yes responses for the valuation of a de-
crease in crowding conditions exceeds the
proportion of yes responses for the valua-
tion of current conditions. For valuation of
current conditions the probability of a yes
response is the lowest.

Empirical Results
The confidence intervals for WTP are

used to address three issues for valuing elk
hunting in Montana. First, the empirical

TABLE 4

MEAN AND 95 PERCENT CONFIDENCE INTERVALS ON WILLINGNESS TO PAY FOR
MonNTANA ELK HUNTING—RENORMALIZATION ADJUSTMENT

Reduced
Current Conditions Trophy Elk Crowding
Norm® Norm Norm
Linear Model
Upper Bound $264 $212 $213 $206 $218 $208
Mean 202 182 173 170 173 171
Lower Bound 160 15§ 143 143 144 143
Prob [Yes] .397 .524 .462
(0.025)* (0.025) (0.027)
Logarithmic Model
Upper Bound $263 $143 $382 $200 $276 $159
Mean 213 126 317 179 223 141
Lower Bound 171 110 260 160 180 124
Prob [Yes] .397 524 .462
(0.025) (0.025) (0.026)

3Standard error for Prob [Yes] noted in parentheses.
"Norm denotes the calculation of WTP using the renormalization procedure derived by Boyle

et al. (1988).
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relevance of the Boyle et al. (1988) renor-
malization procedure in evaluating WTP is
highlighted in the results. After demonstrat-
ing the impact of the normalization proce-
dure on mean WTP, two additional compar-
isons are presented based on the confidence
intervals which account for the normaliza-
tion. Second, confidence intervals are em-
ployed in a comparison of WTP derived
from alternative functional forms for the
logit model. Third, confidence intervals are
applied to test for significant differences in
the WTP for changes in the quality of hunt-
ing conditions.

The mean welfare measure is estimated
by using equation [4], which specifies the
expected value of WTP. The area between
the normalized cumulative distribution
function and 1.0 is integrated over the range
of bids. The results are presented in Table
4. The range of integration for calculation
of the welfare measures is truncated at
$1,100, the highest bid amount in the
sample.

The Krinsky and Robb approach (1986)
is applied to generate confidence intervals.
Based on 1,000 drawings from a multivari-
ate normal distribution with mean B and
variance-covariance matrix V, the 95 per-
cent confidence intervals for the welfare
measure are calculated and presented for
each logit equation in Table 4. (Ninety-nine
percent and 90 percent confidence limits
were also calculated and are available from
the authors.)

Comparing the Impact of the Renormalization
Procedure

In evaluating the quality changes for elk
hunting, the renormalization procedure ap-
pears to be empirically important in adjust-
ing WTP for the effects of truncation. The
mean WTP and the confidence intervals for
each specification are also calculated by in-
correctly neglecting any attempt to account
for truncation in the range of integration.
The effect of renormalization in this data
set is empirically larger for the logarithmic
specification as compared to the linear
specification.

February 1991

Using the renormalization procedure,
the logarithmic specification no longer
yields higher estimates of mean WTP
across each of the hunting scenarios. The
mean WTP derived from the logarithmic
model is lower than that for the linear
model for current hunting conditions and
reduced crowding in hunting when using
the Boyle et al. (1988) procedure. As dem-
onstrated in this assessment, the Boyle et al.
renormalization can change the ranking of
WTP estimates across alternative func-
tional forms. These findings highlight the
important role for confidence intervals in
testing for statistically significant differ-
ences in WTP estimates across functional
forms and alternative quality levels.

Comparing Functional Forms

The normalized mean WTP procedure
for current conditions derived from the log-
arithmic specification is lower than that
based on the linear specification. For cur-
rent elk hunting conditions the linear speci-
fication yields an estimate of mean WTP
which exceeds that derived from the loga-
rithmic specification by $56. Based on the
benefit estimates using the normalization
procedure, the 95 percent confidence inter-
vals for WTP for current elk hunting condi-
tions calculated from the linear specifica-
tion is significantly higher than that derived
from the logarithmic specification, because
the confidence intervals do not overlap.

For valuation of the opportunity to hunt
trophy elk, the logarithmic model yields an
estimate of mean WTP which exceeds that
derived from the linear model by $9. By
contrast, in valuing the hunting conditions
with reduced crowding, the mean WTP es-
timated using the linear model was $30
higher than mean WTP based on the loga-
rithmic specification. The differences in
valuation across functional forms are rela-
tively smaller than the difference obtained
for current elk hunting conditions. There-
fore, it is not surprising that for these two
higher quality levels, the differences in
mean WTP estimates between functional
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forms are not statistically significant at the
95 percent level.

Comparing Changes in Hunting Quality

Examining the logarithmic specification,
the mean WTP for doubling the chance to
harvest a trophy elk ($179) is larger than
the mean WTP measures derived for both
current conditions ($126) and for reduced
crowding conditions ($141). Based on the
95 percent confidence intervals, WTP for
doubling the chances of harvesting a trophy
elk exceeds the WTP associated with both
current hunting conditions and that associ-
ated with decreased crowding. The mean
WTP for reduced crowding is not signifi-
cantly higher than mean WTP for current
conditions. However, for the linear model
the mean WTP estimates for the three qual-
ity levels are not statistically different since
the confidence intervals overlap.

Differences in WTP for alternative hunt-
ing conditions may not be closely linked to
statistical significance of estimated coeffi-
cients in the logit models. The confidence
intervals are based on estimates of the pa-
rameter vector, denoted by 3, and the esti-
mated variance-covariance matrix, denoted
by V. The confidence intervals take into ac-
count the variability of the estimated coef-
ficients and interactions among the coeffi-
cients, information which is not available
by examining r-statistics alone.

A comparison of the logarithmic speci-
fication for current conditions and in-
creased chances of harvesting a trophy elk
illustrates this point. In the logarithmic
specification for current conditions, the co-
efficients on bid amount, income, and elk
seen are asymptotically significant at the
0.01 level. For improved chances of hunt-
ing trophy elk, only the bid coefficient is
asymptotically significant at the 0.01 level.
But the mean WTP for improved chances
of hunting trophy bigger elk exceeds that
for current hunting conditions based on the
95 percent confidence levels. Bowker and
Stoll (1988) have also confirmed that mod-
els with similar statistical fit may generate
estimates of WTP which differ dramati-
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cally, emphasizing the need to develop con-
fidence intervals.

The range between the upper and lower
bounds on WTP provides some information
for evaluating the precision of WTP esti-
mates based on the logit model. For the log-
arithmic specification, the width of the con-
fidence intervals between the upper and
lower bounds differed by no more than $40
across any of the alternative elk hunting
conditions.

V. CONCLUSIONS

Consistent with the findings of other re-
searchers, different functional forms do re-
sult in different mean estimates of net will-
ingness to pay. However, the confidence
intervals indicated that the differences be-
tween functional forms were not always
statistically significant. Proposed changes
in the quality of the elk hunting experience
also resulted in differences in the willing-
ness to pay for hunting. Confidence inter-
vals around the valuation of alternative elk
hunting conditions indicated that willing-
ness to pay for increased chances of har-
vesting a trophy elk was significantly higher
than the valuation of alternative elk hunting
conditions considered for the logarithmic
model.

The important role played by the renor-
malization procedure in evaluating WTP
was also highlighted in the empirical study.
When any renormalization procedure was
neglected the valuation of willingness to
pay was higher than when the Boyle et al.
(1988) procedure was used.

This research has suggested that meth-
ods for evaluating welfare measures for
non-market resources should examine not
only differences in mean willingness-to-pay
measures but also the confidence intervals
for the point estimates of WTP. Improved
econometric methods for estimating will-
ingness to pay should be supplemented
with explicit comparisons with alternative
methods using confidence intervals for the
estimated welfare measures. In this way
progress can be made in determining which
differences are real and which differences
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are of little significance. Future research
can then be directed at understanding the
important differences between alternative
methods and functional forms.

APPENDIX A
CVM QUESTIONS IN SURVEY

“The next questions ask you about your re-
cent elk hunting trip in Montana during the Gen-
eral Season.”

Current Condition CVM Question

“Would you still have made the trip if your
share of the expenses had been $X more?”’

... Yes —___No

‘‘Imagine everything about this last trip was
the same except that your chance of getting a 6-
point or better bull elk was twice as great AND
your trip costs $X more than your actual costs.
Would you still have made the trip under these
circumstances?

— ... Yes, I would have still made the trip
—. ... No, I would not have made the trip.”’

“‘Imagine everything about this last trip was
the same except you saw half as many hunters
as you actually did AND your trip costs were
$X more than they actually were. Would you
still have made the trip under these circum-
stances?

— ... Yes, I would have still made the trip
—-..— No, I would not have made the trip.”
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