
Appendix C: Estimating Average Marginal Effects and Elasticities 

We use the prediction functions from the Apollo package in R to estimate both the 

average marginal effects (AME) and elasticities for the extensive margin model (Hess and 

Palma, 2019a, 2019b). The procedures for estimating AMEs and elasticities from a random 

parameters logit are nearly identical, but we indicate two places where these procedures differ. 

We use Monte Carlo simulation to consistently estimate these marginal effects and elasticities of 

the random parameters in our model.  

Let X represent a variable whose AME and elasticity we are estimating. For each choice 

occasion faced by individual i, we first drew 1,000 βi values and then calculated the 

corresponding baseline choice probabilities using the original, unaltered data for all variables 

aside from X. For X, we use the original unaltered data for continuous variables, and set X = 0 

across all trip alternatives for discrete variables.  

We then perturb X in trip alternative one for each choice occasion n and re-estimate the 

choice probabilities across the same individual and choice-occasion specific 1,000 βi draws as 

used for the baseline choice probabilities. When estimating the AME of a continuous variable, 

we perturb variable X by adding ∆c for continuous variables or ∆d = 1 for discrete variables to 

each Xn. ∆c is defined as .001 of the standard deviation of a continuous variable.1,2 

We estimate both own marginal effects and elasticities of alternative-specific attributes 

(e.g., price, congestion) and cross effects on the probability of opting-out (i.e., of choosing the 

outside option). For demographic variables that only enter the regression through interactions 

with “optout”, we estimate own marginal effects and elasticities with the choice to not take a trip, 

as well as cross effects with alternative 1.  

In order to estimate the average marginal effects of each observation for each of the 1000 

draws for a given alternative, we perform the following calculation for each of the 1000 draws j 

𝐴𝑀𝐸𝑗 = σ
𝑃𝑟𝑛𝑗
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1 We perturb only the Xn of alternative 1, not that of alternative 2. As a robustness check, we also tried perturbing only

alternative 2 attributes, and found only trivial differences in our results, as expected in an unlabelled choice experiment. 
2 When estimating elasticities for a continuous variable, ∆c = 0.01Xold. 
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where 2148 is the total number of choice occasions in the sample, n is the choice occasion, j is 

the draw, and ∆ is the amount by which the variable was perturbed.3 This transformation leaves 

us with a matrix of AMEs or elasticities by alternative for each of the 1,000 sets of draws. When 

discussing average marginal effects and elasticities, we describe the distribution of effects across 

all draws of unobserved heterogeneity.  
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3 When estimating elasticities, Δ is replaced with 0.01 × 𝑃𝑟𝑛𝑗

𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒. 


