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Contingent Valuation and Revealed Preference 
Methodologies: Comparing the Estimates f o r  

Quasi-Public Goods 

Richard T. Carson, Nicholas E. Flores, Kerry M. Martin, and Jennifer L. Wn'ght 

ABSTRACT. A literature search provides 83 stud-
iesfrom which 616 comparisonsof contingent valu-
ation (CV)to revealedpreference(RP) estimates are 
made. Summary statistics of the CVIRP ratios 
are provided for the complete dataset, a 5 percent 
trimmed dataset, and a weighted dataset that gives 
equal weight to each study rather than each CV/RP 
comparison. For the complete dataset, the sample 
mean CV/RP ratio is 0.89 with a 95 percent confi-
dence interval [0.81-0.961 and a median of 0.75. 
For the trimmed and weighted datasets, these sum-
mary statistics are (0.77; [O.74-0.811; 0.75) and 
(0.92; [0.81-1.031; 0.94)) respectively. f ie Spear-
man rank correlation coeficients between the CV 
and RP estimates for the three datasets are 0.78, 
0.88, and 0.92. (JEL Q21) 

I. INTRODUCTION 

Beginning with Knetsch and Davis (19661, 
the comparison of contingent valuation (CV) 
estimates for government-provided, quasi-
public goods with estimates obtained from 
revealed preference (RP) techniques, such 
as travel cost analysis and hedonic pricing, 
has played a key role in assessing the valid-
ity and reliability of the contingent valua-
tion method. In their assessment of the con-
tingent valuation method twenty years later, 
Cummings, Brookshire, and Schulze (1986) 
placed considerable emphasis on comparing 
estimates from eight studies that used both 
contingent valuation and revealed prefer-
ence techniques for similar quasi-public 
goods.' The assemblage of studies in Cum-
mings, Brookshire, and Schulze (1986) em-
phasized the shift from treating revealed 
preference techniques as the "truth," to-
ward the realization that revealed prefer-
ence estimates are random variables which 
are sensitive to details such as commodity 
definition, the functional form used in esti-
mation, and other technique-specific as-
sumptions such as the value of time and the 
number of sites in a travel cost study. 

As a result of this shift, comparisons be-
tween contingent valuation and revealed 

preference estimates are generally assumed 
to represent tests of convergent validity 
rather than criterion validity. Tests of crite-
rion validity are possible when comparing 
an estimate to a value known to be the 
truth. Tests of convergent validity are possi-
ble when two or more measurement tech-
niques are potentially capable of measuring 
the desired quantity, but both techniques do 
so with error.' In a convergent validity test, 
neither of the measures is assumed to be a 
true measure of the c~nst ruct .~  

This paper presents the results of a 
meta-analysis that seeks to summarize the 
available information to provide readers with 
the broadest ~ossibleoverview of how CV 
estimates for iuasi-public goods correspond 
with estimates obtained from revealed pref-
erence techniques4 Through an extensive 
search of both the published and unpub-
lished literature, we have located 83 studies 
that provide 616 comparisons of contingent 
valuation to revealed preference estimates. 
The studies considered provide value esti-
mates for a wide variety of quasi-public 

Carson is associate professor of economics, Univer-
sity of California, San Diego; Flores is assistant profes-
sor of economics, University of Colorado, Boulder; 
Martin and Wright are staff members, Natural Re-
source Damage Assessment, Inc. We wish to thank V. 
Keny Smith and an anonymous referee for helpful 
comments and Heather Sears for research assistance. 
Any remaining errors are the authors'.'The eight studies Cummings, Brookshire, and 
Schulze (1986) considered were Knetsch and Davis 
(19661, Bishop and Heberlein (1979), Thayer (19811, 
Brookshire et al. (19821, Desvousges, Smith, and Mc-
Givney (19831, Sellar, Stoll, and Chavas (1989, Brook-
shire et al. (1989, and Cummings et al. (1986). 

See Mitchell and Carson (1989) for a discussion. 
Even some field experiments which have previ-

ously been considered to have resulted in criterion 
comparisons (Mitchell and Carson 1989) are probably 
best thought of as convergent comparisons due to 
sampling variability and the role of statistical modeling 
assyptions in obtaining the RP estimate. 

For an overview of meta-analysis techniques, see 
Hedges and Olkin (1985) or Cooper and Hedges (1994). 
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goods.' We look at everything from the 
value of a recreational fishing day on the 
Blue Mesa Reservoir in Colorado to the 
value of a statistical life estimated from 
national occupational risk data. There is a 
substantial amount of variation between the 
goods considered, between the changes in 
the goods valued, and between the specific 
implementations of the valuation tech-
niques used. There is also variation both 
across and within studies and in how closely 
the goods in different CV and RP compar- 
isons actually match up. 

This variation is both a strength and a 
weakness. It allows for a meta-analysis that 
favors a "big-picture" view: if there is a 
strong signal that CV, as a general valuation 
approach, substantially under- or overesti- 
mates quasi-public goods' values relative to 
revealed preference techniques, one is likely 
to see it in a sample as large as ours. Small 
effects and subtle interactions between par- 
ticular types of goods and very specific as- 
pects of the valuation techniques used may, 
however, be missed. 

11. STUDY INCLUSION CRITERIA 

To help find studies that contain both CV 
and RP estimates, we systematically re-
viewed entries in the Carson et al. (1994) 
bibliography of over 1,600 contingent valua- 
tion papers. To be eligible for inclusion in 
our sample, a study must provide at least 
one contingent valuation estimate and one 
revealed preference estimate for essentially 
the same quasi-public good.6 The goods val- 
ued are various forms of recreation (mostly 
outdoor), changes in health risks, and 
changes in environmental amenities such as 
air pollution, noise pollution, water pollu- 
tion, or parks. Consumers (individuals or 
households) had to have been interviewed 
to obtain contingent valuation estimates. 
Thus, we did not include studies where the 
respondents were not consumers, for exam- 
ple, Bohm's (1984) study of local govern- 
ments' willingness to purchase statistical in- 
formation. Furthermore, we considered only 
contingent valuation estimates of willing-
ness to pay (WTP); we excluded estimates 
based on willingness to accept compensa- 

tion or on contingent behavior response^.^ 
In addition, we excluded estimates from any 
technique which were not designed to cap- 
ture net willingness to pay/consumer sur-
plus such as actual trip expenditures. Other- 
wise, we have tried to include all available 
study estimates. 

Due to well-known, potential biases in 
relying upon only the published literature to 
summarize research findings, we spent con- 
siderable effort searching the unpublished 
literature including theses, dissertations, 
conference papers, and government r ep~r t s .~  

This meta-analysis differs from others that have 
appeared in the environmental economics literature. 
These have focused on either one valuation technique 
and one type of commodity (see, e.g., Smith and Kaoru 
1990, Smith and Huang 1993) or on comparing two 
techniques for one type of commodity (see, e.g., Walsh, 
Jolyson, and McKean 1992). 

There are a number of papers comparing revealed 
and stated preferences for private goods. Some of these 
report comparable estimates (e.g., Horowitz and Lou- 
viere 1990) while others do not (e.g., Neill et al. 1994). 
However, because of the manner in which they are 
provided, private goods differ fundamentally from pub- 
lic goods with respect to incentives for truthful prefer-
ence revelation both in actual and survey contexts. As a 
consequence, drawing inferences about private goods 
from the analysis reported in this paper is problematic. 'We do include CV estimates derived from willing- 
ness-to-drive questions if they were intended to be 
directly compared to a travel cost estimate. CV ques-
tions phrased in terms of willingness to give up other 
goods are not included. No comparisons between CV 
willingness-to-pay estimates and actual willingness to 
accept compensation (e.g., Bishop and Heberlein 1979) 
are used. However, our initial investigation suggested 
that CV/RP ratios in such comparisons are almost 
alwtys substantially below 1.0. 

Berg (1994, 401) underscores this position based 
on his study of publication bias by noting "If the 
meta-analysis is restricted to published studies, then 
there is a risk that it will lead to biased conclusions. 
This is especially problematic in that one of the major 
advantages of meta-analysis is that the aggregation of 
data can lead to effect size estimates with very small 
variance, giving the impression of conclusiveness in 
circumstances where the summary estimate is biased. 
That is, the resulting inferences may not only be wrong 
but appear convincing." In this case, a priori one might 
expect that publications would tend to favor the two 
extremes, that is, cases where the study resulted in 
either nearly identical CV and RP estimates or those 
where the estimates were highly divergent. A sensitivity 
analysis of this issue is presented in a later section of 
this paper. 
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We have also drawn upon the rapidly grow- 
ing nonmarket valuation literature from 
studies conducted outside the United 
state^.^ 

The studies we examined span almost 
thirty years, 1966-94. The earliest study is 
Knetsch and Davis's (1966) well-known con- 
tingent valuation-travel cost comparison of 
outdoor recreation in Maine. The latest 
study considered is Choe, Whittington, and 
Lauria (1994), who value the opening of a 
polluted urban beach in the Philippines. 

Multiple estimates from a single study 
are provided when the study valued multiple 
goods. This is common, for instance, in situ- 
ations where respondents were interviewed 
at several recreational fishing locations and 
travel cost and contingent valuation esti- 
mates were made for each location (e.g., 
Duffield and Allen 1988) or where different 
levels of a good were valued (e.g., Shechter 
1992). Multiple estimates are also provided 
when a study used different analvtical as- 
sumptions Smith, ~ e s v o u i ~ e s ,  and 
Fisher 1986) in making the CV and/or RP 
estimates. In such cases, we considered all 
of the possible comparisons between the CV 
and RP estimates for the good in question. 
Studies often show a clear preference for a 
particular estimate and provide a rationale 
for the choice. However, the choice of a 
particular estimate is subjective, and when 
facing the same choices, different re-
searchers may undoubtedly make different 
choices. To maintain as neutral a position as 
possible, we considered all available com- 
parisons made explicitly in the study or 
which are easily inferred. 

We coded the revealed preference tech- 
niques used in the papers into five broad 
categories. The first of these is single-site 
travel cost models (TC1). The second is 
multiple-site travel cost models (TC2). The 
third is hedonic pricing (I-IP). The fourth is 
averting behavior (AVERT) which includes 
expenditure and household production 
function models not already included in TC2. 
The last category includes the creation of 
simulated or actual markets (ACTUAL) for 
the good.'' There are 295 TC1,183 TC2,62 
HP, 28 AVERT, and 48 ACTUAL compar- 
isons with CV estimates. 

We have also coded the goods valued 
into three broad classes. The first class, 
recreation (REC), includes studies that val- 
ued outdoor recreation such as sport fishing, 
hunting, and camping. The second class, en- 
vironmental amenities (ENVAM), includes 
studies that valued changes in goods such as 
air and water quality. The third class, health 
risk (HEALTH), includes studies that val- 
ued small reductions in environmental or 
work-related health risks. There are 432 
REC, 163 ENVAM, and 21 HEALTH esti- 
mates. There is a considerable correspon- 
dence between the general class of good 
being valued and the RP technique used. 
This is particularly true of outdoor recre- 
ation where single- (TC1) and multiple-
(TC2) site travel cost models are generally 
used. 

111. COMPARISON STUDIES 
CONSIDERED 

Table 1 displays the comparison studies 
used in our meta analysis. Within the table, 
the studies are grouped into five categories 
based on their revealed preference method- 
ology: TC1, TC2, HP, AVERT, and AC- 
TUAL. Within each revealed preference 
methodology, the studies are organized 
chronologically. 

IV. SUMMARIZING THE 

CV/RP RATIOS 


Table 2 summarizes the CV/RP ratios 
treating the dataset in three different ways. 
The complete sample uses each individual 

In addition to a sizeable number of non-U.S. 
studies available in English, we have also used several 
CV and RP comparisons from non-English language 
studies as summarized in Navrud (1992a). 

lo It should also be noted that several of these 
studies value goods which may have both direct and 
passive use values. Because many of the respondents 
surveyed were potential direct users of the valued 
goods, these studies are included for the sake of com- 
pleteness. In some instances, the actual/simulated mar- 
kets contained strong incentives for free-riding and 
hence, the CV/RP ratios from these studies may be 
biased upward. 



Author 

Knetsch & Davis 
(1966) 

Beardsley (1971) 
Shechter, Enis, & 

Baron (1974) 
Bishop & Heberlein 

(1979) 
Smith (1980) 
Thayer (1981) 

Haspel & Johnson 
(1982) 

Johnson & Haspel 
(1983) 

Duffeld (1984) 
Bojo (1985) 

Michaelson & 
Smathers (1985) 

O'Neil(1985) 

Loomis, Sorg, & 
Donneuy (1986) 

Smith, Desvousges, 
& Fisher (1986) 

Farber & Costanza 
(1987) 

Hanley & Common 
(1987) 

Adamowicz (1988) 
Duflield & M e n  

(1988) 
McCollum, Bishop, 

& Welsh (1988) 
Navrud (1988) 
Ralston (1988) 
Schelbert et al. 

(1988) 
Bockstael, McConnell, 

& Strand (1989) 
Brown & Henry 

(1989) 
Hanley (1989) 
Harley & Hanley 

(1989) 
Huppert (1989) 
Johnson (1989) 

White (1989) 
Navrud (1990) 
Rolfsen (1990) 
Loomis, Creel, & 

Park (1991) 
Navrud (1991a) 

Navrud (1991b) 
Sieviinen, Pouta, & 

Ovaskainen (1991) 

Carson et aL: Contingent Valuation 

TABLE 1 
COMPARISONSTUDIES 

Good Valued 

Outdoor recreation of a forest area in northern Maine 

Recreation on Cache la Pandre River, Colorado 
Preservation of Israel's Mt. Carmel National Park from 

limestone quarry expansion 
Goose hunting in Wisconsin's Horicon Zone 

Outdoor recreation at Cullaby Lake in Oregon 
Prevention of geothermal development in Santa Fe 

National Forest 
The impact of proposed surface mining to be located 

near Utah's Bryce Canyon National Park 
The impact of proposed surface mining to be located 

near Utah's Bryce Canyon National Park 
Kootenai Falls recreation in Montana 
Preservation of a nature reserve in Vaalaa Valley, 

Sweden from forest harvesting 
Recreation usage of public campgrounds in the 

Sawtooth National Recreation Area 
Recreation on the West Branch of the Penobscot River 

and the Saco River 
Cold-water fishing in Idaho 

Water quality improvements in the Monongahela River 
basin in Western Pennsylvania 

Recreation at Terrebonne Parish wetland system in 
South Louisiana 

Recreation in Queen Elizabeth Forest Park in Scotland 

Bighorn sheep hunting in Alberta, Canada 
Trout fishing on 17 Montana rivers 

Wisconsin Sandhi Deer hunting permits 

Freshwater fishing, River Vikedalselv, Norway 
Recreation at Reelfoot Lake, Tennessee 
Recreation in Zurichberg forest, Switzerland 

Chesapeake Bay water quality improvement 

Viewing of elephants on wildlife safari tours in Kenya 

Recreation in Queen Elizabeth Forest, Scotland 
Recreation at three U.K nature reserves: Island of 

Handa, Loch Garten, and Blacktoft Sands 
Salmon and striped bass fishing in California 
Recreational fishing at Blue Mesa Reservoir and the 

Poudre River, Colorado 
Recreation at Belmar Beach in New Jersey 
Salmon and sea trout fishing, River Audna, Norway 
Salmon and sea trout fishing in the Gaula River, Norway 
Deer hunting in California 

Brown trout fishing, Lauvann and Gjerstadskog Lakes, 
Norway 

Salmon and sea trout fishing, River Audna, Norway 
Recreation at a regional recreational area near Helsinki 

Number of RP 
Comparisons Technique 

2 TC1 

1 TCl 
6 TCl 
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Author 

Mungatana & Navrud 
(1993) 

Choe, Whittington, 
& Lauria (1994) 

Binkley & Hanemann 
(1978) 

Vaughan & Russell 
(1982) 

Desvousges, Smith, 
& McGivney (1983) 

Harris (1983) 
Sutherland (1983) 
ECO Northwest 

(1984) 
Devlin (1985) 

Donnelly et al. 
(1985) 

Sellar, Stoll, & 
Chavas (1985) 


Walsh, Sanders, & 

Loomis (1985) 


Wegge, Hanemann, 
& Strand (1985) 

Loomis, Sorg, & 
Donnelly (1986) 

Milon (1986) 
Mitchell and Carson 

(1986) 
Smith, Desvousges, 

& Fisher (1986) 
Sorg & Nelson 

(1986) 
Young et al. (1987) 
Walsh, Ward, & 

Olienyk (1989) 
Duffield & Neher 

(1990) 
Richards et al. 

(1990) 
Walsh, Sanders, & 

McKean (1990) 
Willis & Garrod 

(1990) 
Duffield (1992a) 

Darling (1973) 
Loehman, Boldt, & 

Chaikin (1981) 
Brookshire et al. 

(1982) 
Blomquist (1984) 
Gegax (1984) 
Brookshire et al. 

(1985) 
Gegax, Gerking, & 

Schulze (1985) 
Blomquist (1988) 

Land Economics 

TABLE 1 
COMPARISON
STUDIES(Continued) 

Good Valued 

Wildlife viewing in Lake Nakuru National Park in Kenya 

Recreation at an urban beach which had been closed, 
Davao, Philippines 

Beach recreation in Boston 

National freshwater fishing 

Water quality improvements in the Monongahela River 
basin in Western Pennsylvania 

Recreational fishing in Colorado 
Water-based recreation in the Pacific Northwest 
Recreational fishing of three different sites in the Swan 

River drainage basin 
Recreation associated with firewood collection in 

Colorado National forests 
Steelhead fishing trips in Idaho 

Recreational boating on four lakes in East Texas 

Recreation on 11 Colorado rivers recommended for 
protection under the Wild and Scenic Rivers Act and 
on a second group of rivers in the state 

Marine recreational fishing in Southern California 

Cold-water fishing in Idaho 

Artificial reef in South Florida 
Change in national amount of fishable quality water 

Water quality improvements in the Monongahela River 
basin in Western Pennsylvania 

Elk hunting in Idaho 

Small game hunting in Idaho 
Effect of tree density on recreational demand for six 

recreational sites in Colorado 
Deer hunting in Montana 

Recreation at national forest campgrounds in Northern 
Arizona 

Pleasure driving/sightseeing along 11 rivers in the 
Colorado Rocky Mountains 

Open-access recreation on inland waterways in the 
United Kingdom 

Sportfishing in South Central Alaska 

Amenities at three urban lakes in California 
Changes in air quality in Los Angeles and the 

San Francisco Bay 
Improvements in Los Angeles air quality 

Lake and high-rise views, Chicago 
Job-related risk reduction 
Housing locations inside and outside Los Angeles County's 

special earthquake study zones 
Job-related risk reduction 

Lake and high-rise views, Chicago 

February 1996 

Number of RP 
Comparisons Technique 

6 TC1 

4 TC1 
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TABLE 1 
COMPARISONSTUDIES(Continued) 

Author GoodValued 
Number of 

Comparisons 
RP 

Technique 

IADB (1988) 
Pommerehne (1988) 
d'Arge & Shogren 

(1989) 
~ h d a l l '& Kriesel 

(1990) 
Shechter (1992) 

Three types of housing structures 
Road and aircraft noise in Basle, Switzerland 
Water quality in the Okoboji Lakes region of Iowa 

25 percent reductions in both air and water pollution in the 
United States 

Air pollution in the Haifa area, Israel 

3 

1 

4 

HP 

HP 

HP 

Eubanks & 
Brookshire (1981) 

Hill (1988) 
John, Walsh, & 

Moore (1992) 
Shechter (1992) 

Elk hunting in Wyoming 

Reduction of risk of breast cancer mortality 
Mosquito abatement program, Jefferson County, Texas 

Air pollution in the Haifa area, Israel 

3 

12 
1 

12 

AVERT 

AVERT 
AVERT 

AVERT 

Bohm (1972) 
Kealy, Dovidio, & 

Rockel (1986) 
Hoehn & Fishelson 

(1988) 
Sinden (1988) 
Boyce et al. (1989) 
Bishop & Heberlein 

(1990) 
Hoehn (1990) 

Essenburg (1991) 
Duffield (1992b) 

Public television program in Sweden 
Preventing additional damages from acid rain to the 

Adirondack region's aquatic system 
Visibility levels at the Hancock Tower Observatory in 

Chicago 
Soil and forest conservation in Australia 
Preventing destruction of a Norfolk pine tree 
Wisconsin Sandhill Deer hunting permits 

Visibility levels at the Hancock Tower Observatory in 
Chicago 

Water system in Philippine village 
Purchasing water rights for Big and Swamp Creeks in 

Montana 

10 
2 

3 

17 
1 
3 

3 

1 
8 

ACTUAL 
ACTUAL 

ACTUAL 

ACTUAL 
ACTUAL 
ACTUAL 

ACTUAL 

ACTUAL 
ACTUAL 

TABLE 2 
CV/RP ESTIMATESFOR THREESAMPLETREATMENTS 

Statistic 


Mean 

Standard Error 

Maximum 

99% 

95% 

90% 

80% 

75% 

70% 

60% 

50% 

40% 

30% 

25% 
20% 

10% 

5% 

1% 

Minimum 

N 

Complete Sample Trimmed Sample Weighted Sample 
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CV/RP ratio as an observation." The 
trimmed sample uses the remaining data 
after trimming off the smallest 5 percent 
and largest 5 percent of the CV/RP ratios. 
The weighted sample uses the mean CV/RP 
ratio from each study as that study's obser- 
vation.12 For each of the three treatments, 
we have provided the mean, the standard 
error of the mean, the maximum and mini- 
mum observations, the median (the 50th 
percentile), a wide range of other per-
centiles of the sample distribution, and fi-
nally, the sample size. 

Each of these treatments of the data has 
advantages and disadvantages. Statistics cal- 
culated from the complete sample effec- 
tively treat comparisons from the same study 
as being completely independent (i.e., corre- 
lation equal to zero) with respect to the 
information they contain. In contrast, the 
weighted sample effectively treats the corre- 
lation between comparisons from the same 
study as one. Reality lies between these two 
extremes. Consequently, the confidence in- 
tervals for the complete sample will tend to 
be too small and the summary statistics will 
be disproportionately influenced by studies 
contributing a large number of comparisons. 
In contrast, the weighted sample's confi-
dence intervals will tend to be too large and 
the summary statistics will give equal influ- 
ence to each study. The trimmed sample is 
based on the concept of an a-trimmed mean 
which is the most common univariate statis- 
tical procedure used to deal with the possi- 
bility of gross outliers which may have an 
arbitrarily large influence on the estimate of 
the mean CV/RP ratio (see, e.g., Barnett 
and Lewis 1984; Bickel and Doksum 1977). 

For the complete sample, the estimate of 
the mean CV/RP ratio is 0.890 with a 95 
percent confidence interval [0.813-0.9601 
and a median ratio of 0.747. For the trimmed 
sample, the estimate of the mean CV/RP 
ratio is 0.774 with a 95 percent confidence 
interval [0.736-0.8111 and a median of 
0.747.13 For the weighted sample the mean 
CV/RP ratio is 0.922 with a 95 percent 
confidence interval [0.811-1.0341 and a me- 
dian of 0.936.14 

Figure 1depicts a nonparametric density 
estimate of the complete sample using a 

11 As much of the discussion on comparing CV and 
RP estimates, beginning with Cummings, Brookshire, 
and Schulze (1986), has been cast in terms of the 
percent by which one approach differs from the other, 
the CV/RP ratio is used as the dependent variable in 
much of the analysis that foIlows. Looking at the ratios 
also has the advantage that the ratios are not sensitive 
to the scale of the data. We do examine whether the 
conclusions of our analysis change if the RP/CV ratio 
or the difference between the two estimates is used as 
the variable of interest instead. 

IZ The differences between the estimates from this 
treatment of the data and the complete and trimmed 
samples are due largely to the weighting (using the 
mean of each study's ratios) which reduces the influ- 
ence of studies that provide multiple estimates. 
Adamowicz (1988) accounts for 72 comparisons; 
Desvousges, Smith, and McGivney (1983) combined 
with estimates from Smith, Desvousges, and Fisher 
(1986) account for 48 comparisons (both use the same 
data); McCollum, Bishop, and Welsh (1988) and Wegge, 
Hanemam, and Strand (1985) both account for 42 
comparisons; and White (1989) accounts for 24 com- 
parisons. Twelve other studies provide between 10 and 
17 comparisons. Because we are considering ratios 
which are bounded below by zero and unbounded 
above, averaging is understandably sensitive to large 
ratios within studies. 

13 Some of the most extreme CV/RP ratios come 
from a small number of studies and are subject to 
several qualifications: Smith, Desvousges, and Fisher 
(1986) (4 of the 10 largest ratios and 7 of the 10 
smallest ratios) whose purpose was to pick assumptions 
which demonstrated how an analyst's judgment plays a 
very important role in the development of both CV and 
TC estimates; Shechter (1992) (2 of the largest 10 
ratios) who used an RP estimate, which was one-tenth 
and one-twentieth the sue of two other RP estimates 
for the same change, to compare with different CV 
estimates; Sellar, Stoll, and Chavas (1985) (2 of 10 
smallest ratios) who obtained two negative net willing- 
ness-to-pay values; and the ECO Northwest study (1984) 
where the two CV estimates were five times higher 
than one of the two RP estimates, but one-half the size 
of the other RP estimate. The other large CV/RP 
ratios that are excluded from the trimmed sample come 
from Adamowicz (19881, Bishop and Heberlein (1990), 
Duffield (1984,1992b), Eubanks and Brookshire (19811, 
Hanley (19891, Johnson (19891, Kealy, Dovidio, and 
Rockel (19861, Loomis, Creel, and Park (1991), Milon 
(1986), Navrud (1991b), Sutherland (1983), and Wegge, 
Hanemann, and Strand (1995); and the other small 
CV/RP ratios from Desvousges, Smith, and McGivney 
(1983), Hanley (1989), Harris (1983), Haspel and John- 
son (19821, White (1989) and Wegge, Hanemann, and 
Strand (1985). 

14 An alternative weighting scheme which is more 
robust to large outliers and also avoids giving dispro- 
portionate influence to studies with multiple estimates 
is to use the median ratio from each study (rather than 
the mean). Doing this results in a N = 83 dataset of 
CV/RP ratios with mean 0.820 with a 95 percent 
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COMPLETE DATASET: NONPARAMETRIC DENSITY ESTIMATE 

MEAN = 0.89 
95% CONF, INTERVAL 
0.81-,961IdEDIAN = .75 
N = 616 

/ 

RATIO OF CONTINGENT VALUATION TO REMALED PREFERENCE ESTIMATE 

FIGURE 1 
COMPLETE NONPARAMETRIC ESTIMATEDATASET: DENSITY 

simple kernel density estimator first pro- 
posed by Wegrnan (1972; see also Silverman 
1986, and Statistical Sciences, Inc. 1993) with 
a width parameter of 0.5. Most of the den- 
sity falls below a CV/RP of 2.0 with almost 
70 percent of the mass to the left of a 
CV/RP ratio of 1.0. This figure also shows a 
fairly long, but very shallow, right tail that 
would be even longer (to just past 10) if we 
had not cut it off at 6, which is the first time 
the density estimate has a relative frequency 
of zero. Figure 2 depicts the nonparametric 
density estimate for the trimmed sample. 
Because the maximum CV/RP ratio is 
slightly greater than 2.0, one can see that 
almost all of the density lies to the left of 
1.5 with over 80 percent to the left of 1.25. 
Figure 3 depicts the nonparametric density 
estimate for the weighted sample. This fig- 
ure shows a very pronounced peak at about 
1.0, with over half the density to the left and 
a thicker, but much shorter, right tail than 
Figure 1. 

The analysis provided is not invariant to 
whether the CV estimate is chosen as the 
numerator of the ratio (as above) or as the 

denominator. One could instead look at the 
ratio of the RP to CV estimates. For the 
complete dataset, one gets a mean value of 
5.671 with a 95 percent confidence interval 
of [4.189-7.1531 and a median estimate of 
1.338. This estimate, which suggests that the 
RP estimates are on average over five times 
the CV estimates, is driven by the several 
large outliers noted earlier. Using the 
trimmed dataset, we estimate a smaller, but 
still large, mean RP/CV ratio of 2.626 with 
a 95 percent confidence interval of 
[2.351-2.9021. For the weighted sample, the 
mean RP/CV ratio is 3.542 with a 95 per- 
cent confidence interval of [2.029-5.0571 and 
a median of 1.416. Thus, looking at the 

confidence interval [0.729-0.9121 and a median of 0.858. 
There are also 7 pairs of studies which have substantial 
overlap in the data analyzed (e.g., Desvousges, Smith, 
and McGivney 1983; Smith, Desvousges, and Fisher 
1986). Treating these pairs as individual studies (N= 
76) results in only a small change in the summary 
statistics for the weighted sample (a mean CV/RPratio 
of 0.936 with a 95 percent confidence interval of 
[0.819-1.0521 and a median of 0.938). 
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RP/CV ratios suggests that RP estimates 
are on average considerably larger than their 
CV counterpart. 

We can also directly test whether the 
quantity (CV - RP) is different from zero. 
Doing so rejects the null hypothesis in favor 
of the alternative that the difference is neg- 
ative with t-statistics of -7.31, -6.19, and 
-2.58 for the complete, trimmed, and 
weighted datasets, respectively. One can also 
conduct a traditional vote-counting analysis 
(see, e.g., Bushman 19941, which ignores the 
magnitude of the difference by assigning a 
value of 1for those comparisons where the 
CV estimate is greater than the RP estimate 
and a value of 0 otherwise. For all three 
treatments, the null hypothesis that the 
vote-count is equal to zero can be rejected 
using a sign test in favor of the alternative 
that the average vote is less than zero (2-
statistics = 17.13, 15.57, and 5.44 for the 
complete, trimmed, and weighted samples, 
respectively). All three samples suggest that 
there is almost a 70 percent chance that, for 
a randomly drawn comparison, the CV/RP 
ratio will be less than one. 

V. VARIATION WITH RP 

TECHNIQUE, CLASS OF GOOD, 


PUBLICATION, AND TIME 


We regressed the CV/RP ratios from the 
trimmed dataset on a set of dummy vari- 
ables representing the RP technique used. 
The coefficients are defined relative to the 
single-site travel cost models (TC1) which is 
the omitted category. These results are 
shown in Table 3 with the t-statistics ,re- 
ported based on the White (1980) het- 
eroskedasticity-consistentcovariance matrix. 
The estimated coefficients suggest that the 
CV estimates run about 20 percent lower 
than the TC1 counterparts, about 30 per- 
cent lower than their TC2 counterparts, a 
little less than 40 percent lower than their 
HP counterparts,15 about 20 percent lower 
than their AVERT counterparts and are, on 
average, indistinguishable from their AC- 
TUAL counterparts. 

We further regressed the CV/RP ratios 
from the trimmed dataset on a set of dummy 
variables for the broad class of goods val- 

TABLE 3 

REGRESSION
OF CV/RP ON RP 

TECHNIQUEUSED 

Parameter Estimate t-Statistic 

Intercept 0.8014 28.55 
TC2 -0.1039 -2.21 
HF' -0.1813 -3.18 
AVERT 0.0335 0.51 
ACTUAL 0.2348 3.91 

N = 555 R~ = .051 

TABLE 4 

REGRESSION OF
OF CV/ RP ON TYPE 

GOODVALUED 

Parameter Estimate t-Statistic 

Intercept 0.7706 34.06 
ENVAM -0.0107 -0.23 
HEALTH 0.1450 1.64 

N = 555 R2= .004 

ued. These results are shown in Table 4 
with the t-statistics similarly calculated.16 
They suggest that the HEALTH goods may 
have CV/RP ratios closer to 1.0 relative to 
the other two categories of goods, although 

l5 These findings lend support to the Brookshire 
et al. (1982) assertion that hedonic price estimates for 
discrete changes should usually exceed CV willingness- 
to-pay estimates. 

l6 It is possible to use the parameters in Tables 3 
and 4 to assess the influence of the inclusion or exclu- 
sion of a particular RP technique or type of good. This 
can be done by noting that the mean CV/RP estimate 
is simply the sum of the intercept and the weighted 
parameter estimates where the weights are the percent 
of the sample in each category. To recalculate the 
weights from dropping one or more categories, the only 
additional information needed is the original number 
of observations in each category (i.e., TC1 = 272, TC2 
= 152, HP = 62, AVERT = 23, ACTUAL = 46, REC 
= 400, ENVAM = 134, HEALTH = 21). For instance, 
one may want to drop the comparisons with HP studies 
because the assumptions necessary to identify con-
sumer surplus in hedonic models are often question- 
able (doing so changes the original mean CV/RP esti-
mate from 0.775 to 0.795), or to drop the ACTUAL 
comparisons because some of these RP estimates came 
from situations which had strong incentives for free- 
riding (mean CV/RP ratio goes from 0.775 to 0.7521, or 
to drop the health studies because of frequent diffi-
culties with either perceived or conveyed health im- 
pacts (mean CV/RP goes from 0.775 to 0.770). 
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this conclusion should be tempered by the 
smaller number of CV/RP estimates in the 
HEALTH catego 
nificant t-statistic. X and the marginally sig- 

We also regressed the CV/RP ratios on a 
dummy variable representing those studies 
that had been published in an academic 
journal or as a chapter in an edited volume 
(PUBLISH). The results for the three treat- 
ments are summarized in Table 5 with the 
t-statistics based on the White standard er- 
rors. The results suggest that the CV/RP 
ratios from studies that are published are 
closer to 1.0 than those from studies that 
are not published.18 Consistent with our ex- 
pectations based on the publication bias lit- 
erature (Berg 1994), the variance for the 
published studies using the complete dataset 
is much larger than that for the unpublished 
set ( p  < 0.001; Bartlett's test for equal vari- 
ance). 

Another question which we were able to 
examine is whether CV/RP ratios exhibited 
any notable fluctuation over time.19 Using 
the complete sample, we regressed a set of 
dummy variables representing studies pub- 
lished (or, if unpublished, dated) prior to 
1984 (99 observations; 17 studies; PIYEAR), 
those published between 1984 and 1989 (363 
observations; 36 studies; P2YEAR), and 
those published after 1989 (154 observa- 
tions; 30 studies; P3YEAR) with PlYEAR 
as the omitted category. The results of the 
regression, shown below, suggest that the 
CV/RP ratios do not exhibit any statistically 
significant difference between these three 
time periods: 

A similar conclusion results using both the 
trimmed and weighted samples. We also 
regressed the year of the study on the CV/ 
RP ratio. Using the complete sample sug- 
gests that the date of the study does not 
significantly impact the ratios (t-statistic = 
0.494) and this is also true using both the 

TABLE 5 

REGRESSION
OF CV/ RP ON PUBLISH 

Complete Trimmed Weighted 
[ N  = 6161 [ N  = 5551 [ N  = 831 

Parameter Estimate Estimate Estimate 
(t-statistic) (t-statistic) (t-statistic) 

Intercept 0.8272 0.7555 0.8731 
(18.15) (33.18) (11.70) 

PUBLISH 0.1838 0.0632 0.1168 
(2.29) (1.48) (1.02) 

trimmed and weighted datasets (t-statistic 
= -0.087 and -0.266, respectively). 

An obvious next step is to conduct a 
more detailed analysis of this data using 
additional variables which show the specific 
details of the contingent valuation imple- 
mentation, a finer partitioning of the RP 
techniques, and potential indicators of relia- 
bility such as sample size and standard er- 
rors. Our efforts to conduct this analysis, 
however, have been greatly hindered by the 
curse suffered by other meta-analyses of 
nonmarket data (e.g., Smith and Kaoru 
1990): incomplete reporting of the necessary 
details. With rapidly declining sample sizes 
due to missing data and a large set of dummy 
variables, we found we were soon identify- 

l7  Results based on the complete dataset are quite 
similar in both relative and absolute magnitude for the 
various RP techniques with the exceptions: TC1 has an 
intercept term of 0.9392, AVERT has a significant 
positive coefficient, and ACTUAL has an insignificant 
positive coefficient. Neither the HEALTH nor EN-
VAM dummies are even marginally significant in the 
regression equation using the complete dataset. '' This same results holds, although not quite as 
strongly, if the definition of a published study is ex- 
panded to include government reports (t-statistics on 
PUBLISH for complete, trimmed, and weighted sam- 
ples are 1.72, 0.66, and 1.17, respectively). We can also 
directly test whether the quantity (CV/RP for the 
published studies - CV/RP for unpublished) is dif- 
ferent from zero. Doing so using the complete sample 
results in t-statistics of - 1.90 for the more limited 
definition of published studies and a t-statistic of -1.80 
for the expanded definition. 

l9 This analysis should be interpreted cautiously as 
there is often a lag between when a study is actually 
conducted and the year in which the study results are 
published. 
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ing individual studies with particularly large 
or small CV/RP ratios. 

However, some general observations may 
be warranted which are along the lines of 
the meta-analyses of contingent valuation, 
travel cost analysis, and hedonic pricing 
which have previously been performed 
(Smith and Kaoru 1990; Walsh, Johnson, 
and McKean 1992; Smith and Huang 1993; 
Smith and Osborne 1994). The single-site 
travel cost models produce higher CV/RP 
ratios on average than do the multiple-site 
models. This is largely because many TC1 
models do not include any value for travel 
time while most TC2 models make some 
allowance for travel time costs. TC2 models 
also tend to be more elaborate with some 
visitors coming from long distances to one 
or more of the sites examined. Estimates 
from the TC2 models are often presented 
using different functional forms, some of 
which produce quite large RP numbers. He- 
donic pricing and averting/household pro- 
duction models are quite sensitive to the 
particular functional form and attributes 
used, and can generate a wide range of RP 
estimates from the same dataset. The CV 
estimates vary with the treatment of outliers 
and protest responses, the functional form 
used with discrete choice CV data, and the 
payment mechanism used. CV estimates are 
undoubtedly sensitive to how well the good 
is described and whether the respondents 
believe the good can be provided (Mitchell 
and Carson 1989). RP estimates are also 
sensitive to the researcher's assumptions 
about a good's input costs (Randall 1994) 
and characteristics (Freeman 1993XZ0 

VI. 	CORRELATION BETWEEN CV 
AND RP ESTIMATES 

Looking at the average CV/RP ratio does 
not directly address whether CV and RP 
estimates tend to move together. Even if the 
average CV/RP ratio is close to one, it is 
still possible for the correlation coefficient 
between the CV and RP estimates to be 
close to zero. The convergent validity of the 
two measurement techniques is closely tied 
to the presence of a significant correlation 
between the estimates derived using the 

different techniques, although how large 
such a correlation should be is an open 
question. A correlation framework in this 
case can also be linked to a measurement 
error model where neither of two available 
measurements is error free and the two 
techniques may measure the desired quan- 
tity in different units such as gallons and 
liters. 

We provide two measures of correlation, 
the Pearson correlation coefficient and the 
Spearman rank-order correlation coeffi-
cient. The Pearson correlation coefficient is 
the ratio of covariance of the two measures 
to the square root of the product of the 
variances of the two measures. The Spear- 
man correlation coefficient is a nonpara-
metric measure which first individually rank 
orders the values obtained from the two 
measurement approaches and then calcu- 
lates the Pearson measure using the ranks 
as the data. It tends to be less sensitive to 
outliers and differences in scale than the 
Pearson measure. 

For the complete sample, the Pearson 
coefficient is 0.83 and the Spearman coef- 
ficient is 0.78." For the trimmed sample, 

20 For instance, recreationists' costs of travel may 
differ greatly from the researcher's assigned costs or 
lake users may be unaware of an invisible toxin known 
to the researcher. In both cases, there is a divergence 
between the researcher's assumptions and the con-
sumer's perceptions. 

21 In an earlier version of this paper, we reported 
Pearson correlation coefficients in the 0.4 to 0.7 range. 
While there has been a substantial increase in the 
number of comparisons since that version, the principal 
change has been placing all of the estimates at the 
individual consumer level rather than the aggregate 
level. Originally, aggregate CV and RP estimates had 
been entered into our database for a small number of 
studies, because it was not immediately obvious how to 
obtain the preferred consumer level estimate from the 
aggregate estimate in those studies. The CV/RP ratios 
from these studies tend to be quite erratic relative to 
the studies with more complete reporting. These large 
and highly variable aggregate estimates had a very 
large influence on the magnitude of the estimated 
Pearson correlation coefficient. We have devoted con- 
siderable effort to extracting the appropriate individual 
agent level estimate from the aggregate estimate in 
these studies. In only one instance, the early Darling 
(1973) CV/HP comparison, is it impossible to deter- 
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these two measures are 0.91 and 0.88, re- 
spectively, while for the weighted sample 
they are 0.98 and 0.92, respectively. As ex-
pected, both of these datasets show higher 
correlation than the complete dataset since 
in the trimmed dataset, the most divergent 
observations have been dropped and in the 
weighted dataset, CV and RP estimates 
which were divergent in one direction have 
often been averaged with those divergent in 
the opposite direction. In all three datasets, 
both the Pearson and Spearman correlation 
coefficient are significantly different from 
zero ( p  < 0.001). 

In any finite sample, estimated correla- 
tion coefficients may be sensitive to the 
scale of the data.22 The largest estimate in 
the sample is a RP estimate of 5,920 (CV 
estimate 4,650) from the Brookshire et al. 
study (1982) on the increased value of a 
house due to being outside rather than in- 
side an earthquake zone in the greater Los 
Angeles area. There are six comparisons 
with CV or RP estimates above 2,000, four 
valuing housing characteristics and two valu- 
ing big game hunting. Dropping these com- 
parisons reduces the correlations a small 
amount, and dropping the much larger 
number of comparisons ( N  = 53) with CV 
or RP estimates above 1,000 reduces them 
somewhat more (i.e., pearson [0.81, 0.85, 
0.921 and Spearman [0.77,0.85,0.91], for the 
three samples, respectively). Dropping the 
106 comparisons with a CV or RP estimate 
above 500 results in a sizeable reduction in 
the Pearson correlation coefficients for the 
full and trimmed samples, but not for the 
weighted sample (0.60, 0.64, 0.90). The 
Spearman correlation coefficients, which are 
less sensitive to scale, remain largely un- 
changed (0.72,0.81,0.90). All of the Pearson 
and Spearman correlation estimates are sig- 
nificantly different from zero ( p  < 0.001) 
and suggest that if the RP estimates are 
systematically varying with the nature of the 
good being valued, then so are the CV esti- 
mates. 

One can also regress the RP estimate on 
the CV estimate. Depending on the sample 
used, the coefficient on the CV estimate 
ranges from 0.9 to 1.4 and is always highly 
significant. The intercept term is always pos- 

itive and tends to be reasonably large and 
quite significant for treatments where the 
coefficient on the CV estimate is near or 
below 1.0. One of the more interesting and 
best fitting regression models was found by 
taking the average RP and CV estimates 
from the 83 studies as the observations when 
the averaging is performed using the 
trimmed dataset rather than complete 
d a t a ~ e t . ~ ~The resulting regression equation 
is given by: 

RP- ESTIMATE 

where the White t-statistics are in parenthe- 
ses and the adjusted R2 is 0.98. The high 
R2 suggests that, after eliminating a fraction 
of the between studies variance by trimming 
off the overall smallest and largest 5 percent 
of the CV/RP ratios and eliminating all 
within study variance by averaging, the CV 
and RP estimates are very closely linked. 
Furthermore, the reciprocal of the coeffi- 
cient on the CV estimate (0.79) is almost 
identical to the mean CV/RP ratio (0.78) 
from the trimmed data. 

VII. OTHER COMPARISON 

APPROACHES 


While the comparison of WTP estimates 
from CV and RP methodologies is certainly 

mine the exact rule, or a close approximation, for going 
from the aggregate to the individual level estimate. As 
the Darling estimates are in millions of dollars, we 
divided these estimates by $1 million to make them 
consistent with the scale of most of the other estimates. 

22 Note that the CV/RP ratios are not sensitive to 
the scale of the data. For the purpose of calculating the 
CV/RP ratio it does not matter whether the CV esti- 
mate is in 1972 dollars or 1994 dollars, or for that 
matter, pounds or kroner, as long as the RP estimate is 
in the same units. Similarly, it does not matter whether 
individual or aggregate estimates are used. 

This procedure still results in one obsewation per 
study because no study has CV/RP comparisons where 
all of the study ratios are in the largest or smallest 5 
percent of the 616 ratios contained in the complete 
data set. 
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the most popular way of comparing these 
two approaches, it is not the only way. An-
other approach is to compare estimates of 
the fraction of a particular population who 
say that they will undertake a given activity 
with the fraction who actually undertake the 
activity. For example, Carson, Hanemann, 
and Mitchell (1987) look at the correspon- 
dence between the estimate of the percent 
who say in a survey that they will vote for a 
water quality bond issue (70-75 percent) 
and the percent actually voting in favor of it 
(73 percent). Kealy, Montgomery, and Do- 
vidio (1990) find that 72 percent of those 
who said they would donate money to the 
New York Department of Environmental 
Conservation to reduce acid rain in the 
Adirondacks actually did so several weeks 
later. This percentage increased to 92 per- 
cent in a subsample in which the future 
payment obligation was strongly stressed." 

In contrast, Seip and Strand (1992), using 
members of a Norwegian environmental 
group as interviewers, found that only 10 
percent of respondents who indicated they 
would be willing to pay a specified member- 
ship fee for the group actually did so when 
solicited a month later. Navrud (1992b) con- 
ducted a similar exercise, but this time sam- 
pling people who had sent in a reply coupon 
from a full page World Wildlife Federation 
(WWF) newspaper advertisement in Nor- 
way. While Navrud's study showed the ac- 
tual percentage joining the environmental 
group as several times that of Seip and 
Strand's study, it emphasizes the difficulty in 
drawing a close correspondence between a 
vague initial request which potentially in- 
cludes ideological support for the environ- 
mental group's public goals and the actual 
private good purchase of membership in the 
group.= 

It is also possible to compare price and 
substitution elasticities. Those who have 
done so (e.g., Bergstrom, Rubinfeld, and 
Shapiro 1982; Cummings et al. 1986; Thomas 
and Syme 1988), generally found the elastic- 
ity estimates to be quite similar. Still an- 
other approach is to compare the utility of 
different choices from stated preference (SP) 
and RP models using the suggestions of 
Louviere and Timmermans (1990) for recre- 

ational modeling. In some cases, it is possi- 
ble to directly compare parameters esti-
mated from different models (see, e.g., Hen- 
sher et al. 1989, and Mu 1988). 

WI.CONCLUDING REMARKS 

Our examination of 83 studies containing 
616 CV/W comparisons for quasi-public 
goods finds that CV estimates are smaller, 
but not grossly smaller, than their RP coun- 
terparts. For the complete dataset, 1.0 is 
just outside the upper end of the 95 percent 
confidence interval [0.81-0.961 for the mean 
CV/W ratio (0.89).26 For the trimmed 
dataset, one can clearly reject the hypothe- 
sis that the mean CV/RP ratio (0.77) is 1.0 
in favor of the alternate hypothesis that it is 
less than one. For the weighted dataset, the 
mean CV/RP ratio (0.92) is not significantly 
different from 1.0 using a 5 percent two- 
sided t-test. The median CV/RP ratios range 
between 0.75 and 0.94 depending upon the 
treatment of the sample. Most of the den- 
sity lies in the range of CV/RP ratios of 
0.25 to 1.25. The Pearson correlation coef- 
ficient between the CV and RP estimates 
varies between 0.60 and 0.98, depending on 
the sample considered; the Spearman rank 
correlation coefficient varies between 0.72 
and 0.92. In every case, the correlation co- 
efficient estimates are significant at p < 
0.001, thus providing support for the conver- 
gent validity of the two basic approaches to 
nonmarket valuation of quasi-public goods. 

Some CV estimates clearly exceed their 
revealed preference counterparts, and 
therefore one should not conclude that CV 

"The number of subjects who declined to donate 
after earlier saying they would was only slightly larger 
than the number of subjects who said they would not 
donate but who actually did so. 

25 It can also be shown that the incentive structure 
of the two-step mechanism used in Seip and Strand 
(1992) and Navrud (1992b) should lead to over-pledging 
in the suwey market and free-riding in the actual 
market. 

26 By carefully selecting a small subset of study 
estimates, one could argue either that the CV/RP ratio 
was almost always 1.0 or that it was almost always 
substantially larger or smaller than 1.0. Of course, any 
such selection should be carefully justified. 



94 Land Economics Februaly I996 

estimates are always smaller than revealed 
preference estimates. Such comparisons can, 
however, play a prominent role in discus-
sions of whether there is a general need to 
"calibrate"; that is, t o  adjust contingent val- 
uation estimates upward (Hoehn and Ran-
dall 1987) or downward (Diamond and 
Hausman 1994). Based on  the  available CV/ 
RP comparisons summarized here, arbitrar- 
ily discounting CV estimates by a factor of 
two or more, as some have proposed, ap-
pears to  be  unwarranted. C V / R P  ratios of 
greater than 2.0 comprise only 5 percent of 
ou r  complete sample and only 3 percent of 
our  weighted sample. Indeed, applying a 
discount factor of 2.0 or greater to  the  CV 
estimates used in our  analysis would result 
in "adjusted" CV estimates that, in almost 
all cases, diverge from the estimates ob-
tained from observable behavior, rather than 
converge. 
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