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Main results

Table ES1. Survey responses and filters. The table shows the number of responses collected via the 
Qualtrics platform and the subsequent selection of qualified responses. Responses are collected 
between December 2019 and January 2020. A soft launch is implemented for the Florence sample 
on 3 Dec 2019, with 150 responses collected for validation. The full launch is then implemented in 
17 Dec 2019. The survey closes on 31 Dec 2019 for Florence and on 7 Jan 2020 for Michael.

Sample

Full Florence Michael

Total attempts (Started the survey) 9,457 5,326 4,131

 Screened out due to being unqualified (Location and truthful commitment) 2,013 230 1,783

 Started but did not finish (Exited the window, not screened out) 1,702 1,096 606

 Eliminated due to poor quality (Speeding and attention checks) 929 717 212

 Removed afterwards due to scrub report 163 133 30

Qualified attempts (Good completes) 4,650 3,150 1,500

Qualified response rate 49% 59% 36%

AFFILIATIONS: Molina—Department of Environmental Science and Policy, Rosenstiel School of Marine 

and Atmospheric Science, University of Miami, Miami, Florida, and Department of Economics, Miami 

Herbert Business School, University of Miami, Coral Gables, Florida; Letson  and Varkony—Department 

of Environmental Science and Policy, Rosenstiel School of Marine and Atmospheric Science, University 

of Miami, Miami, Florida; McNoldy—Department of Atmospheric Science, Rosenstiel School of Marine 

and Atmospheric Science, University of Miami, Miami, Florida; Mozumder—Department of Earth and 

Environment, and Department of Economics, Florida International University, Miami, Florida
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Table ES2. Summary statistics for survey responses. The table shows the summary statistics for all of the 
variables included in the analysis. The unit of observation is an individual respondent. Bids, order, and 
rate are not included as they, by design, are uniformly distributed. The table is divided as a function of 
the geographical sample, and then the differences between the two samples. The number of observa-
tions is 3,150 for Florence and 1,500 for Michael. For each variable, the respective units are presented in 
parentheses. Monetary variables are in 2018 dollar values. Statistical significance based on a two-sided t 
test for difference in population means. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Florence Michael Difference

Mean Std dev Mean Std dev Mean diff. Std error

Track

 Track answer 1 (1/0) 0.617 0.486 0.622 0.485 –0.005 0.015

 Track answer 2 (1/0) 0.590 0.492 0.581 0.494 0.009 0.015

Wind speed

 Wind speed answer 1 (1/0) 0.565 0.496 0.571 0.495 –0.006 0.016

 Wind speed answer 2(1/0) 0.550 0.498 0.548 0.498 0.002 0.016

Precipitation

 Precipitation answer 1 (1/0) 0.562 0.496 0.549 0.498 0.012 0.016

 Precipitation answer 2 (1/0) 0.537 0.499 0.543 0.498 –0.006 0.016

Control Set 1

 Income ($ × 103) 68.681 19.507 61.672 19.252 7.009*** 0.610

 Female (1/0) 0.697 0.460 0.752 0.432 –0.055*** 0.014

 Experience (1/0) 0.817 0.387 0.911 0.284 –0.095*** 0.011

 Evacuated (1/0) 0.187 0.390 0.175 0.380 0.012 0.012

 Voice (1–5) 2.708 1.273 2.871 1.277 –0.163*** 0.040

 Action (1–5) 2.597 1.218 2.792 1.236 –0.195*** 0.038

 Long risk perception (10–4–1) 0.203 0.349 0.141 0.287 0.062*** 0.010

Control Set 2

 Age 46.129 17.582 40.258 15.998 5.871*** 0.541

 Owner (1/0) 0.583 0.493 0.489 0.500 0.094*** 0.016

 Household tenure 15.458 113.085 17.540 155.076 –2.082 4.020

 Short risk perception (10–4–1) 0.150 0.294 0.105 0.242 0.045*** 0.009

 Hurricane insurance awareness (0–4) 2.900 1.081 2.981 1.085 –0.080* 0.034

 FEMA program awareness (0–4) 2.067 1.224 2.081 1.280 –0.014 0.039

 NFIP insurance awareness (0–4) 1.540 1.289 1.492 1.329 0.048 0.041

 Damage (1/0) 0.242 0.428 0.466 0.499 –0.224*** 0.014

 Household size 2.873 1.880 3.343 3.302 –0.470*** 0.076

 Coast distance (km) 105.645 88.655 70.827 63.816 34.818*** 2.556
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Table ES3. Survey responses as a function of the bid amount for Florence. The table shows the 
combination of responses for the range of the original bid. The unit of observation is the two 
voting decisions made by an individual respondent. Yes responses to the original bid result in an 
increment of 20% in the bid for the follow-up question, while No responses result in a decrease of 
20%, accordingly. Percentages relative to the total sample are in parentheses. The sample size for 
Florence is 3,150 responses.

Bid ($) No/No No/Yes Yes/No Yes/Yes

Storm track

1–10 113 (4%) 33 (1%) 48 (2%) 442 (14%)

11–20 170 (5%) 36 (1%) 67 (2%) 401 (13%)

21–30 206 (7%) 36 (1%) 48 (2%) 313 (10%)

31–40 250 (8%) 51 (2%) 74 (2%) 252 (8%)

41–50 246 (8%) 66 (2%) 70 (2%) 228 (7%)

Wind speed

1–10 125 (4%) 29 (1%) 48 (1%) 429 (14%)

11–20 218 (7%) 43 (1%) 47 (1%) 335 (11%)

21–30 269 (9%) 43 (1%) 57 (2%) 287 (9%)

31–40 259 (8%) 43 (1%) 57 (2%) 241 (8%)

41–50 287 (9%) 53 (2%) 50 (2%) 230 (7%)

Precipitation

1–10 170 (5%) 36 (1%) 56 (2%) 389 (12%)

11–20 210 (7%) 42 (1%) 61 (2%) 327 (10%)

21–30 239 (8%) 44 (1%) 67 (2%) 265 (8%)

31–40 275 (9%) 43 (1%) 60 (2%) 264 (8%)

41–50 277 (9%) 45 (1%) 43 (1%) 237 (8%)
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Table ES4. Survey responses as a function of the bid amount for Michael. The table shows the 
combination of responses for the range of the original bid. The unit of observation is the two 
voting decisions made by an individual respondent. Yes responses to the original bid result in an 
increment of 20% in the bid for the follow-up question, while No responses result in a decrease of 
20%, accordingly. Percentages relative to the total sample are in parentheses. The sample size for 
Michael is 1,500 responses.

Bid ($) No/No No/Yes Yes/No Yes/Yes

Storm track

1–10 57 (4%) 16 (1%) 24 (2%) 221 (15%)

11–20 92 (6%) 11 (1%) 36 (2%) 170 (11%)

21–30 93 (6%) 19 (1%) 29 (2%) 149 (10%)

31–40 104 (7%) 16 (1%) 30 (2%) 131 (9%)

41–50 133 (9%) 26 (2%) 30 (1%) 113 (8%)

Wind speed

1–10 65 (4%) 17 (1%) 25 (2%) 191 (13%)

11–20 91 (6%) 29 (2%) 36 (2%) 159 (11%)

21–30 98 (7%) 14 (1%) 27 (2%) 129 (9%)

31–40 131 (9%) 32 (2%) 29 (2%) 118 (8%)

41–50 145 (10%) 21 (1%) 31 (2%) 112 (7%)

Precipitation

1–10 86 (6%) 25 (2%) 21 (1%) 189 (13%)

11–20 113 (8%) 24 (2%) 35 (2%) 143 (10%)

21–30 105 (7%) 24 (2%) 15 (1%) 139 (9%)

31–40 122 (8%) 23 (2%) 23 (2%) 116 (8%)

41–50 133 (9%) 21 (1%) 33 (2%) 110 (7%)
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Table ES5. Estimation results for improvements in track forecast. The unit of observation is the voting decision made by an 
individual respondent. The table is split into three panels. Each panel works with a different sample: all respondents (full 
sample), only those residing in areas affected by Florence (Florence), and only those affected by Michael (Michael). Each 
column is a different estimation. ORDER represents the order in which the track attribute was shown to the respondent 
and takes values from 1 to 3. RATE is the rate at which the errors of the forecast product are reduced in the next decade. 
INCOME is the average yearly income in the respondent’s zip code. FEM is a binary indicator if the respondent self-
identifies as a female. EXP and EVAC are binary variables indicating if the respondent declared to have experienced 
the storm and/or if she evacuated, respectively. VOICE and ACTION are categorical variables taking values from 1 to 5 
depending on their beliefs that the survey will be considered by the authorities and if the results will lead to actual policy 
change, respectively. LRISK is the perceived chance that the respondent will experience a hurricane in the next 10 years. 
Control Set 2 includes controls for age, house ownership, length of residence in current household, short-term hurricane 
risk perception, awareness of insurance programs, damages experienced, household size, and distance from the coast. 
The full sample includes a binary indicator for storm. Sample sizes differ due to missing responses. Standard errors are in 
parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Full sample Florence Michael

ORDER –4.78*** –4.79*** –4.88*** –5.08*** –5.12*** –5.25*** –4.1** –4.02** –3.99**
(0.73) (0.72) (0.72) (0.87) (0.85) (0.86) (1.34) (1.33) (1.33)

RATE 0.65 0.66 0.84 0.70 0.49 0.51 0.54 1.14 1.79
(0.73) (0.72) (0.72) (0.87) (0.86) (0.87) (1.32) (1.32) (1.31)

Control Set 1

 INCOME 0.11*** 0.09** 0.11** 0.09* 0.10 0.06
(0.03) (0.03) (0.04) (0.04) (0.06) (0.06)

 FEM 3.36** 3.42** 2.80 3.13* 4.63 4.20
(1.29) (1.32) (1.50) (1.55) (2.49) (2.55)

 EXP 5.32** 4.21* 5.42** 5.29** 5.79 3.00
(1.66) (1.76) (1.84) (1.96) (3.80) (3.96)

 EVAC 3.65* 3.25* 2.21 2.44 7.05* 5.58
(1.57) (1.65) (1.85) (1.97) (2.98) (3.02)

 VOICE 2.72*** 2.88*** 3.10*** 3.27*** 1.91 1.93
(0.62) (0.63) (0.75) (0.76) (1.12) (1.12)

 ACTION 4.47*** 4.50*** 4.23*** 4.37*** 5.01*** 4.97***
(0.65) (0.66) (0.79) (0.80) (1.17) (1.16)

 LRISK 6.57*** 10.31*** 5.95** 10.26** 9.23* 11.11*
(1.82) (2.71) (2.04) (3.15) (3.94) (5.32)

Constant 42.40*** 6.79 5.21 42.94*** 8.57 4.19 41.68*** 3.55 8.64
(2.33) (3.86) (4.66) (2.58) (4.48) (5.55) (3.97) (7.19) (8.53)

Sigma constant 35.07*** 33.72*** 33.74*** 35.80*** 34.22*** 34.31*** 33.71*** 32.67*** 32.47***
(0.96) (0.92) (0.93) (1.23) (1.16) (1.18) (1.55) (1.50) (1.50)

Observations 4,650 4,644 4,581 3,150 3,148 3,117 1,500 1,496 1,464

Log likelihood –5,264.56 –5,131.50 –5,045.15 –3,571.41 –3,478.03 –3,437.35 –1,692.15 –1,650.17 –1,599.09

χ2 43.58 250.15 263.85 34.71 181.48 189.30 9.65 72.89 86.58

Control Set 2 X X X
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Table ES6. Estimation results for improvements in wind speed forecast. The unit of observation is the voting decision 
made by an individual respondent. The table is split into three panels. Each panel works with a different sample: all 
respondents (full sample), only those residing in areas affected by Florence (Florence), and only those affected by Michael 
(Michael). Each column is a different estimation. ORDER represents the order in which the track attribute was shown to the 
respondent and takes values from 1 to 3. RATE is the rate at which the errors of the forecast product are reduced in the 
next decade. INCOME is the average yearly income in the respondent’s zip code. FEM is a binary indicator if the respondent 
self-identifies as a female. EXP and EVAC are binary variables indicating if the respondent declared to have experienced 
the storm and/or if she evacuated, respectively. VOICE and ACTION are categorical variables taking values from 1 to 5 
depending on their beliefs that the survey will be considered by the authorities and if the results will lead to actual policy 
change, respectively. LRISK is the perceived chance that the respondent will experience a hurricane in the next 10 years. 
Control Set 2 includes controls for age, house ownership, length of residence in current household, short-term hurricane 
risk perception, awareness of insurance programs, damages experienced, household size, and distance from the coast. 
The full sample includes a binary indicator for storm. Sample sizes differ due to missing responses. Standard errors are in 
parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Full sample Florence Michael

ORDER –4.24*** –4.12*** –3.93*** –4.99*** –4.86*** –4.64*** –2.78* –2.73* –2.68*
(0.76) (0.74) (0.75) (0.96) (0.93) (0.94) (1.27) (1.25) (1.26)

RATE 0.47 0.32 0.36 0.40 0.24 0.24 0.52 0.38 0.36
(0.76) (0.74) (0.75) (0.95) (0.92) (0.93) (1.26) (1.23) (1.25)

Control Set 1

 INCOME 0.10** 0.10** 0.11** 0.11** 0.06 0.02
(0.03) (0.03) (0.04) (0.04) (0.05) (0.06)

 FEM 1.41 1.49 1.33 1.48 1.66 1.36
(1.35) (1.39) (1.64) (1.69) (2.38) (2.46)

 EXP 6.38*** 5.85** 5.22** 5.73** 10.38** 8.19*
(1.75) (1.85) (2.02) (2.16) (3.63) (3.83)

 EVAC 5.92*** 5.64** 6.17** 6.32** 5.26 4.37
(1.64) (1.73) (2.03) (2.17) (2.78) (2.87)

 VOICE 4.26*** 4.21*** 4.87*** 4.72*** 3.20** 3.15**
(0.66) (0.66) (0.83) (0.84) (1.06) (1.08)

 ACTION 4.25*** 4.37*** 4.53*** 4.72*** 3.62*** 3.68***
(0.68) (0.69) (0.87) (0.88) (1.10) (1.11)

 LRISK 2.90 6.32* 3.33 7.23* 2.73 4.19
(1.88) (2.85) (2.21) (3.42) (3.63) (5.22)

Constant 38.54*** 0.12 –2.41 39.91*** 0.25 –5.60 35.35*** 0.22 5.25
(2.43) (4.05) (4.85) (2.87) (4.97) (6.13) (3.68) (6.74) (8.06)

Sigma constant 35.07*** 33.72*** 33.74*** 35.80*** 34.22*** 34.31*** 33.71*** 32.67*** 32.47***
(0.96) (0.92) (0.93) (1.23) (1.16) (1.18) (1.55) (1.50) (1.50)

Observations 4,650 4,644 4,581 3,150 3,148 3,117 1,500 1,496 1,464

Log likelihood –5315.75 –5162.85 –5071.01 –3534.25 –3416.75 –3364.41 –1780.16 –1741.95 –1697.62

χ2 31.29 278.50 284.55 27.60 210.96 215.33 4.89 69.62 78.10

Control Set 2 X X X
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Table ES7. Estimation results for improvements in precipitation forecast. The unit of observation is the voting decision 
made by an individual respondent. The table is split into three panels. Each panel works with a different sample: all 
respondents (full sample), only those residing in areas affected by Florence (Florence), and only those affected by Michael 
(Michael). Each column is a different estimation. ORDER represents the order in which the track attribute was shown to the 
respondent and takes values from 1 to 3. RATE is the rate at which the errors of the forecast product are reduced in the 
next decade. INCOME is the average yearly income in the respondent’s zip code. FEM is a binary indicator if the respondent 
self-identifies as a female. EXP and EVAC are binary variables indicating if the respondent declared to have experienced 
the storm and/or if she evacuated, respectively. VOICE and ACTION are categorical variables taking values from 1 to 5 
depending on their beliefs that the survey will be considered by the authorities and if the results will lead to actual policy 
change, respectively. LRISK is the perceived chance that the respondent will experience a hurricane in the next 10 years. 
Control Set 2 includes controls for age, house ownership, length of residence in current household, short-term hurricane 
risk perception, awareness of insurance programs, damages experienced, household size, and distance from the coast. 
The full sample includes a binary indicator for storm. Sample sizes differ due to missing responses. Standard errors are in 
parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Full sample Florence Michael

ORDER –5.09*** –5.21*** –5.26*** –4.81*** –4.85*** –4.94*** –5.71*** –5.96*** –5.75***
(0.82) (0.81) (0.81) (1.00) (0.98) (0.98) (1.44) (1.43) (1.44)

RATE 0.26 0.44 0.62 0.04 0.00 0.12 0.75 1.27 1.44
(0.81) (0.79) (0.80) (0.99) (0.96) (0.97) (1.41) (1.40) (1.41)

Control Set 1

 INCOME 0.05 0.05 0.06 0.05 0.03 –0.01
(0.03) (0.03) (0.04) (0.04) (0.06) (0.06)

 FEM 4.19** 3.76* 5.29** 4.81** 1.60 0.88
(1.44) (1.48) (1.72) (1.77) (2.65) (2.74)

 EXP 4.47* 4.92* 4.15* 5.05* 5.90 5.93
(1.86) (1.97) (2.10) (2.24) (4.07) (4.32)

 EVAC 4.09* 4.25* 3.38 3.90 5.61 5.31
(1.74) (1.83) (2.10) (2.25) (3.09) (3.20)

 VOICE 4.26*** 4.37*** 5.07*** 5.21*** 2.74* 2.73*
(0.70) (0.71) (0.87) (0.88) (1.18) (1.20)

 ACTION 4.86*** 4.67*** 4.72*** 4.43*** 5.03*** 4.90***
(0.73) (0.74) (0.90) (0.92) (1.24) (1.25)

 LRISK 0.84 4.70 1.05 5.71 1.10 3.29
(2.00) (3.03) (2.31) (3.55) (4.07) (5.81)

Constant 39.02*** 2.22 1.22 39.35*** 1.45 1.34 39.24*** 7.62 8.84
(2.59) (4.31) (5.18) (2.96) (5.16) (6.42) (4.15) (7.50) (8.97)

Observations 4,650 4,644 4,581 3,150 3,148 3,117 1,500 1,496 1,464

Log likelihood –5,495.65 –5,342.61 –5,259.08 –3,710.59 –3,597.80 –3,544.70 –1,784.84 –1,741.40 –1,704.65

χ2 38.72 266.88 276.54 23.27 197.87 207.64 15.80 72.66 80.63

Control Set 2 X X X
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Latent class analysis
The latent class model follows from the main specification, but it requires several adjustments. 
In particular, we fit a latent class model where respondent i belongs to class s ∈ {1, …, C}, 
with C as the number of classes. The respondent’s class-specific willingness to pay (WTP) on 
choice occasion t for accuracy improvement would be given by

 log[WTPit(xit)] = xit
T βs + ζs + ϵist, (ES1)

where xit is a vector of observables per respondent that may depend on the choice at time t, 
and other individual characteristics that are fixed throughout the experiment i. The term ζs 
is a constant unobservable class s fixed effect, and ϵist ~ N(0, σS

2) is the idiosyncratic shock 
for each choice.

The model then assumes xit explains WTP, while zit explains class membership. Following 
the same procedure as in our main empirical model, if ϵist is normally distributed, the condi-
tional probability for the observed answers is then given by

 ; Yit = [0,0]
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 ; Yit = [1,0]

 ; Yit = [1,1]

Let πis(zit, αs) be the probability of an individual belonging to class s, with αs denoting the 
association between the respondent’s characteristics and latent class membership, s. The log 
likelihood can be written as

Table ES8. Average willingness to pay for hurricane forecast improvement: Sample means. The unit of observation is an 
individual respondent. The table has three panels with three columns each. Each panel works with a different sample: 
all respondents (Full Sample), only those residing in zip codes affected by Florence (Florence), and only those affected by 
Michael (Michael). Control Set 1 includes control for income, female respondents, having experienced the storm, having 
evacuated for the storm, the belief that the survey findings will be considered by the relevant agencies, the belief that 
the survey will lead to actual policy adjustments, and the self-assessed chance of experiencing a hurricane in the next 
10 years. Control Set 2 includes controls for age, house ownership, length of residence in current household, short-term 
hurricane risk perception, awareness of insurance programs, damages experienced, household size, and distance from the 
coast. Sample sizes differ due to missing responses. Averages used for willingness to pay (WTP) calculations come from the 
sample. Standard errors are in parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Full sample Florence Michael

WTP (storm track) 32.88*** 25.69*** 26.07*** 32.83*** 22.33*** 24.24*** 33.42*** 8.51* 10.19*
(1.80) (3.48) (3.57) (1.88) (4.00) (4.26) (2.89) (4.27) (4.36)

WTP (wind speed) 30.01*** 27.80*** 28.89*** 29.86*** 28.31*** 30.38*** 29.75*** 23.28*** 24.11***
(1.86) (3.51) (3.62) (2.06) (4.38) (4.52) (2.71) (4.93) (5.20)

WTP (precipitation) 28.87*** 21.83*** 21.63*** 29.76*** 23.39*** 25.67*** 27.89*** 10.04* 10.08*
(2.01) (2.90) (3.00) (2.16) (3.44) (3.84) (3.08) (4.02) (4.10)

Observations 4,650 4,644 4,581 3,150 3,148 3,117 1,500 1,496 1,464

Control Set 1 X X X X X X

Control Set 2 X X X
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Noting that in this model the number of classes is given exogenously, the model is identified 
under the assumption that respondents provide answers in multiple occasions and that idio-
syncratic shocks are independent across individuals. This model is solved with an expectation 
maximization algorithm.

The above model requires multiple choice occasions, which our sample does not have for 
a single forecast attribute. However, we approximate the setting by letting the evaluation of 
each attribute count as a different choice, while keeping track of the attribute via dummy 
variables. In particular, the variables in this model are

x it it i i

i i i

= {log[ ], log[ ], ,
, , ,

RATE INCOME FLORENCE
FEM EXP EVAC WINND PRECIPit it, },

with WIND and PRECIP as indicator variables taking a value of 1 if the attribute evaluated is 
wind speed or precipitation, respectively. In addition:

zit i i i i i i i= { , , , , , , }.VOICE ACTION TAX PERSONAL WORTH COSTLY TRUST

The variables included in this vector of determinants for class membership include the conse-
quentiality questions, but also a battery of indicators based on additional individual checks 
in our survey:

• TAX: “I believe that my taxes are too high already and am against any initiative that will 
increase them.”

• PERSONAL: “I feel that home and businesses in areas at risk should cover their own losses.”
• WORTH: “I believe that funding this project is well worth it to me.”
• COSTLY: “I would like to see these changes implemented, but cannot afford to pay much 

for it.”
• TRUST: “I do not trust the federal government to solve this serious problem.”

We run this model assuming two to six number unobserved classes, and report the model with 
three latent classes based on the Bayesian information criterion. The results are shown in the 
table below and suggest how the failure of scope may relate to different types of respondents. 
In particular, classes 2 and 3 are the only ones to pass a scope test. This issue resembles the 
observations in Hammitt and Herrera-Araujo (2018), and may indicate a high degree of het-
erogeneity in respondents. In particular, class 3 shows no difference in valuation regarding 
attributes, while class 2 assigns a higher value to storm track over both wind speed and pre-
cipitation. Note that the posterior estimates still suggest no statistical significance elasticity 
of the WTP with respect to the rate of improvement.

Calculating WTP with the estimates from the standard analysis would suggest average 
WTP is $15, $14, and $4.7 per household per year for continuing the trend (status quo) in im-
provements for storm track, wind speed and precipitation, respectively. Utilizing the posterior 
estimates increases these values to $19, $17, and $19, respectively.
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Table ES9. Estimation results for the latent class analysis. The unit of observation is the voting 
decision made by an individual respondent. Idiosyncratic shocks are allowed to be correlated 
between questions. Standard errors are clustered at the respondent level. Posterior standard 
errors come from a parametric bootstrap with 100 draws. Clustered standard errors are in 
parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Latent class

Standard analysis Class 1 Class 2 Class 3 Posterior

log[RATE] 0.1346 –0.3546* 0.1311* 0.1885* 0.0003

(0.1161) (0.1787) (0.0669) (0.0856) (0.2429)

log[INCOME] 0.2097 0.0627 –0.0281 0.1697 0.0582

(0.1220) (0.1901) (0.0710) (0.0972) (0.2179)

FLORENCE 0.0299 0.0684 0.0932* 0.0008 0.0583

(0.0716) (0.1102) (0.0411) (0.0517) (0.2407)

FEM 0.1942*** 0.2472* 0.0399 –0.0437 0.0782

(0.0729) (0.1132) (0.0428) (0.0556) (0.1312)

WIND –0.2864*** –0.5706*** –0.1394*** –0.1017 –0.2594*

(0.0811) (0.1235) (0.0471) (0.0580) (0.1287)

RAIN –3.5556*** –0.5004*** –0.1574*** 0.0157 –0.2105

(0.0805) (0.1198) (0.0465) (0.0668) (0.1907)

Constant 2.5928*** 1.4967 3.6107*** 3.5178*** 2.9397***

(0.5193) (0.8129) (0.3011) (0.3938) (0.3114)

Sigma constant 1.8325*** 1.2532*** 0.6378*** 0.2396 0.7070***

(0.0489) (0.0411) (0.0305) (0.1494) (0.0228)

Class size 0.30 0.40 0.30

Robustness checks

Table ES10. Representativeness of survey responses. The table shows differences between sample 
means and the ACS (2018) reported population mean for exposed areas. Exposed areas are those 
that experienced at least 30-mph wind due to a hurricane between 2006 and 2018. Statistical 
significance based on a two-sided t test for a difference between sample mean and the population 
mean on record. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Exposed 
population Full survey Florence Michael

Demographics Mean Mean Difference Mean Difference Mean Difference

Population 18–24 (%) 9.4 16.33 6.93*** 14.14 4.74*** 20.98 11.58***

Population 25–34 (%) 13.80 18.36 4.56*** 17.12 3.32*** 20.98 7.18***

Population 35–44 (%) 12.68 17.35 4.68*** 16.67 4.00*** 18.80 6.13***

Population 45–54 (%) 12.67 15.85 3.18*** 15.36 2.69*** 16.89 4.23***

Population 55+ (%) 29.19 31.87 2.68*** 36.55 7.36*** 21.93 –7.26***

Male (%) 48.17 28.54 –19.63*** 30.32 –17.85*** 24.80 –23.37***

Female (%) 51.84 71.46 19.63*** 69.68 17.85*** 75.2 23.37***

Household size 2.57 3.02 0.45*** 2.87 0.30*** 3.34 0.79***

Owner (%) 65.39 55.27 –10.12*** 58.29 –7.10*** 48.93 –16.45***

Renter (%) 34.61 44.73 10.12*** 41.71 7.10*** 51.07 16.45***

Income ($ × 103) 68.372 66.423 –1.949*** 68.681 0.309 61.672 –6.700***
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Fig. ES1. Comparison between sample and exposed population means. The figure compares the 
willingness to pay (WTP) estimated using the sample and the exposed population means. Each 
panel works with a different sample: all respondents (full sample), only those residing in zip codes 
affected by Florence (Florence), and only those affected by Michael (Michael). Exposed are those 
having experienced 30-mph hurricane wind or above between 2006 and 2018. Exposed popula-
tion means used for calculations come from the 2018 American Community Survey (ACS). The 
specification for both estimations includes Control Set 1 and Control Set 2. Specifically, Control 
Set 1 includes control for income, female respondents, having experienced the storm, having 
evacuated for the storm, the belief that the survey findings will be considered by the relevant 
agencies, the belief that the survey will lead to actual policy adjustments, and the self-assessed 
chance of experiencing a hurricane in the next 10 years. Control Set 2 includes controls for age, 
house ownership, length of residence in current household, short-term hurricane risk perception, 
awareness of insurance programs, damages experienced, household size, and distance from the 
coast. The full sample analysis includes an indicator for storm. Only significant coefficients are 
used for WTP calculations.
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Fig. ES2. Comparison between single and double bound estimations. The figure compares the WTP 
using a single and a double bound dichotomous choice procedure. Each panel works with a dif-
ferent sample: all respondents (full sample), only those residing in zip codes affected by Florence 
(Florence), and only those affected by Michael (Michael). The single bound model considers only 
the first response to each attribute evaluated, while the double considers the original answer to 
the bid, as well as the follow-up question. The specification for both estimations includes Control 
Set 1 and Control Set 2. Specifically, Control Set 1 includes control for income, female respondents, 
having experienced the storm, having evacuated for the storm, the belief that the survey findings 
will be considered by the relevant agencies, the belief that the survey will lead to actual policy 
adjustments, and the self-assessed chance of experiencing a hurricane in the next 10 years. Con-
trol Set 2 includes controls for age, house ownership, length of residence in current household, 
short-term hurricane risk perception, awareness of insurance programs, damages experienced, 
household size, and distance from the coast. The full sample analysis includes an indicator for 
storm. Only significant coefficients are used for WTP calculations.
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Fig. ES3. Comparison between income levels. The figure compares the WTP using different a dif-
ferent baseline year for the respondent’s income. The 2008 income is calculated using the 5-yr 
ACS, which estimates income levels throughout 5-yr periods. Each panel works with a different 
sample: all respondents (full sample), only those residing in zip codes affected by Florence (Flor-
ence), and only those affected by Michael (Michael). The specification for both estimations includes 
Control Set 1 and Control Set 2. Specifically, Control Set 1 includes control for income, female 
respondents, having experienced the storm, having evacuated for the storm, the belief that the 
survey findings will be considered by the relevant agencies, the belief that the survey will lead 
to actual policy adjustments, and the self-assessed chance of experiencing a hurricane in the next 
10 years. Control Set 2 includes controls for age, house ownership, length of residence in current 
household, short-term hurricane risk perception, awareness of insurance programs, damages 
experienced, household size, and distance from the coast. The full sample analysis includes an 
indicator for storm. Only significant coefficients are used for WTP calculations. Equal estimates 
follow from WTP estimates in which the coefficient for income is not statistically significant.
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Fig. ES4. Comparison between order specifications. The figure compares the WTP estimated us-
ing different specifications for the variable tracking the order in which attributes were shown 
to respondents. Each panel works with a different sample: all respondents (full sample), only 
those residing in zip codes affected by Florence (Florence), and only those affected by Michael 
(Michael). Order as continuous means ORDER enters the analysis as a continuous variable. Order 
as factor means ORDER is a set of dummies indicating the order in which the attribute is shown 
to the respondent. The specification for both estimations includes Control Set 1 and Control Set 
2. Specifically, Control Set 1 includes control for income, female respondents, having experienced 
the storm, having evacuated for the storm, the belief that the survey findings will be considered 
by the relevant agencies, the belief that the survey will lead to actual policy adjustments, and 
the self-assessed chance of experiencing a hurricane in the next 10 years. Control Set 2 includes 
controls for age, house ownership, length of residence in current household, short-term hurricane 
risk perception, awareness of insurance programs, damages experienced, household size, and 
distance from the coast. The full sample analysis includes an indicator for storm. Only significant 
coefficients are used for WTP calculations.
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Fig. ES5. Estimation with additional controls for respondent attitudes. The figure compares the 
WTP using individual checks that respondents provide at the end of the survey. Each panel works 
with a different sample: all respondents (full sample), only those residing in zip codes affected by 
Florence (Florence), and only those affected by Michael (Michael). Control Set 1 includes control 
for income, female respondents, having experienced the storm, having evacuated for the storm, 
the belief that the survey findings will be considered by the relevant agencies, the belief that 
the survey will lead to actual policy adjustments, and the self-assessed chance of experiencing a 
hurricane in the next 10 years. Control Set 2 includes controls for age, house ownership, length 
of residence in current household, short-term hurricane risk perception, awareness of insurance 
programs, damages experienced, household size, and distance from the coast. The full sample 
analysis includes an indicator for storm. Control Set 3 includes indicators for when respondents 
agreed with the following statements: 1) “I believe that my taxes are too high already and am 
against any initiative that will increase them”; 2) “I feel that home and businesses in areas at risk 
should cover their own losses”; 3) “I believe that funding this project is well worth it to me”; 4) “I 
would like to see these changes implemented, but cannot afford to pay much for it”; 5) “It was 
difficult for me to decide which option to choose”; 6) “I do not have enough information on this 
issue to make a comfortable decision”; 7) “I am not worried about hurricanes”; 8) “I did not read 
the information on the proposal carefully”; 9) “I do not trust the federal government to solve this 
serious problem.” Only significant coefficients are used for WTP calculations.



A M E R I C A N  M E T E O R O L O G I C A L  S O C I E T Y J U LY  2 0 2 1 E201

Table ES11. Estimates of the effect of past forecast error. The table shows the estimates when 
including an additional variable that measures the forecast error experienced by the respondent. 
Mean forecast error is measured as the average absolute difference between the 72-h predicted 
wind speed at the county level and the experienced wind speed for both Florence and Michael. 
The unit of observation is the voting decision made by an individual respondent. The table is split 
into three stacked panels. Each panel works with a different forecast attribute. Each column is a 
different estimation with a different set of controls. Specifically, Control Set 1 includes control 
for income, female respondents, having experienced the storm, having evacuated for the storm, 
the belief that the survey findings will be considered by the relevant agencies, the belief that 
the survey will lead to actual policy adjustments, and the self-assessed chance of experiencing a 
hurricane in the next 10 years. Control Set 2 includes controls for age, house ownership, length 
of residence in current household, short-term hurricane risk perception, awareness of insurance 
programs, damages experienced, household size, and distance from the coast. All analyses include 
an indicator for storm. Sample sizes differ due to missing responses. Standard errors are in 
parentheses. Significance levels: * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Storm track

Mean forecast error 0.08 0.02 0.03

(0.04) (0.04) (0.05)

Observations 4,650 4,644 4,581

Log likelihood –5,262.82 –5,131.39 –5,044.93

χ2
46.92 250.32 264.13

Wind speed

Mean forecast error 0.03 –0.03 –0.04

(0.04) (0.04) (0.06)

Observations 4,650 4,644 4,581

Log likelihood –5,315.45 –5,162.57 –5,070.78

χ2
31.86 278.96 284.86

Precipitation

Mean forecast error –0.03 –0.09 –0.08

(0.05) (0.05) (0.06)

Observations 4,650 4,644 4,581

Log likelihood –5,495.44 –5,340.76 –5,258.22

χ2
39.12 269.47 277.73

Control Set 1 X X

Control Set 2 X
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