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Introduction 

• Value of statistical life (VSL) is estimated from the rate at which 
an individual would trade her money for a small change in her 
chance of dying.   

  VSL = MRS 

• Two approaches: 

1. Revealed preference – estimate tradeoff using information 
about individuals’ choices between jobs or goods that 
differ in monetary consequences and risk. 

2. Contingent valuation (CV) – ask survey respondents to 
state their WTP for a specified hypothetical risk reduction 
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Introduction (cont’d) 

• In theory, the WTP for a small risk reduction should be 
proportionate to the magnitude of the risk reduction. 

• However, in most CV studies, the WTP values vary less than 
proportionately to the risk reduction. 

 Derived VSL depends on arbitrary choice of risk reduction. 

• Objective: to test whether alternative methods of 
communicating risk enhance the sensitivity of estimated WTP 
to the magnitude of risk reduction. 

• Method: estimate WTP for an automobile-safety device (a side-
impact airbag) in 4 subsamples with different visual aids: a 
logarithmic scale, a linear scale, an array of dots, or no visual 
aid. 
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Theoretical Background 
• Assume individual maximizes the expected utility: 

𝐸𝑈 𝑝, 𝑦 = 1 − 𝑃 𝑢𝑎 𝑦 + 𝑝𝑢𝑑 𝑦  

where p = prob of dying, ua(y) = utility conditional on surviving, 
and ud(y) = utility conditional on dying. 

  𝑉𝑆𝐿 =
𝑑𝑦

𝑑𝑝
=

𝑢𝑎 𝑦 −𝑢𝑑 𝑦

1−𝑝 𝑢𝑎
′ 𝑦 +𝑝𝑢𝑑

′  

Assume 𝑢𝑎 𝑦 > 𝑢𝑑 𝑦 ; 𝑢𝑎
′ 𝑦 > 𝑢𝑑

′ 𝑦 ≥ 0 ; 𝑢𝑎
′ 𝑦 ≤ 0; and 

𝑢𝑑
′ 𝑦  ≤ 0. 

 VSL (MRS between mortality risk and income) increases with p 
and y. 

 For a small risk change (∆p), MRS should be nearly constant, 
and WTP should be approximated by (initial VSL)x ∆p.  
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Survey Design and Method 

• Data were collected from a random of US residents age 18+ by 
mixed mode (phone-mail-phone). 
• First interview collected socio-demographic data. 

• Second interview collected elicited WTP information. 

• Respondents were mailed surveys with appropriate visual aids, 
and asked about their WTP to reduce annual mortality risk 
associated with automobile crashes. 

• Respondents were told the initial and final annual risk levels if 
they chose to purchase an optional side-impact airbag on the 
next vehicle.  There are 2 versions: 

1. Initial risk is 2.5/10,000  and final risk is 1.5/10,000.  

2. Initial risk is 2.0/10,000  and final risk is 1.5/10,000. 
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Survey Design (Cont’d) 

• WTP was elicited using a double-bounded dichotomous-choice 
question format. 

• Respondents were randomly assigned a first bid amount with 
predetermine lower and higher follow-up bids. 

• Bid vectors are: {$50,$25, $100}, {$100, $50, $200}, 
{$200,$100,$400}, and {$400, $200, $800}. 

• The bid vectors produce a wide range of VSL from VSL less than 
$250,000 to VSL greater than $16 million. 

• 8 versions of visual-aid packets: 2 baseline levels of mortality 
risk (2.5 and 2.0 in 10,000) and 4 visual-aid groups (a linear 
scale, a logarithmic scale, an array of dots, and no visual aids). 
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Logarithmic Risk 
Scale 
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Linear Risk 
Scale 
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Table 1 Sample Statistics 
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Estimation of WTP 

Estimation equations are estimated using a lognormal 
distribution. 

“Risk change” is a dummy variable:  

equal to one for subsample presented with the larger risk 
reduction (1.0/10,000), and  

Equal to zero for subsample presented with the smaller risk 
reduction (0.5/10,000). 

The coefficient of “risk change” can be used to estimate the 
ratio of WTP for the larger risk reduction to WTP for the smaller 
risk reduction. 

If the WTP is exactly proportional to the two-fold absolute 
difference in risk-reduction, the expected value of the coefficient is 
ln(2) = 0.693. 
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Table 3 (Cont’d) 
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Results 

• The hypothesis that WTP is insensitive to the magnitude of risk 
reduction can be rejected for subsamples receiving the dots 
(p<0.01), the logarithmic scale (p<0.05), and the linear scale 
(p<0.08), but cannot be rejected for the group receiving no 
visual aid. 

• The hypothesis that WTP is proportional to the risk reduction 
can be rejected for the group receiving no visual aid (p<0.01), 
the linear scale (p<0.05), or the logarithmic scale (p<0.1), but 
not for the group receiving the array of dots. 

• The derived VSL is higher for smaller risk reductions because 
the estimated WTP is less than proportionate to the risk 
reduction.   
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Conclusion 

• This study finds important differences in the effect of 
alternative visual aids on sensitivity of estimated WTP to 
magnitude of mortality-risk reduction. 

• The estimates of WTP using the logarithmic scale and the array 
of dots are consistent with proportionality between WTP and 
risk reduction. 

• The average VSL for automobile-fatality risk is in the range of 
$3 to $4 million. 

• This suggests that visual aids have the potential for improving 
the communication of small probabilities in CV studies design 
to estimate WTP for reduction in mortality risks. 
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