
S6 Appendix. Estimation Strategy 

 
To estimate the average treatment effect of our messages in figure 1, we estimate the difference in 
expressed vaccination intentions at T2 as a function of a set of k-1 treatment status indicators 
(placebo group being the omitted value), and T1 vaccination intention: 
 

𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇2 =  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑆𝑎𝑓𝑒𝑡𝑦 + 𝛽2𝑇𝑟𝑒𝑎𝑡𝑁𝑜𝑟𝑚 + 𝛽3𝑇𝑟𝑒𝑎𝑡𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦

+ 𝛽4𝑇𝑟𝑒𝑎𝑡𝑆𝑒𝑙𝑓−𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦 + 𝛽5𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇1 + 𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑒 

 

Eq. 1 

 
Or in the pooled case: 
 

𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇2 =  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝐴𝑙𝑙 + 𝛽2𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇1 + 𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑒 Eq. 2 

 
Where e denotes the error term, and control variables include an indicator for respondent gender, a 
continuous variable for respondent age, a set of three indicators denoting level of education (high 
school denoting omitted value), an indicator for whether respondent is white, a set of two indicators 
denoting political ideology (liberal being the omitted value), an indicator for whether the respondent 
lives in a rural area. 
 
To estimate the effects of our messages on psychological drivers of vaccine hesitancy in Figure 2, we 
conduct a similar set of analyses, but swap out vaccination intention for psychological constructs 
“self-efficacy” (illustrated below) or “response efficacy” (not shown): 
 

𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦𝑇2

=  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑆𝑎𝑓𝑒𝑡𝑦 + 𝛽2𝑇𝑟𝑒𝑎𝑡𝑁𝑜𝑟𝑚 + 𝛽3𝑇𝑟𝑒𝑎𝑡𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦

+ 𝛽4𝑇𝑟𝑒𝑎𝑡𝑆𝑒𝑙𝑓−𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦 + 𝛽5𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦𝑇1 + 𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑒 

Eq. 3 

 
Or in the pooled case: 
 

𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦𝑇2 =  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝐴𝑙𝑙 + 𝛽2𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦𝑇1 + 𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑒 Eq. 4 

 
Instrumental variables regression using two stage least squares is used to estimate the effect of 
psychological drivers of vaccine hesitancy on vaccination intentions. This estimation procedure 
involves two stages, in which the exogenous treatment indicators are used in the first state to purge 
endogeneity from the observed psychological driver, and then subsequently using this exogenous 
source of variance to predict its relationship with vaccination intention: 
 



𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇2 =  𝛿0 + 𝛿1𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦 + 𝛿2𝑇𝑟𝑒𝑎𝑡𝑆𝑒𝑙𝑓−𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦

+ 𝛿3𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇1 +  𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑣 

Eq. 5 

𝑆𝑒𝑙𝑓 − 𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦𝑇2

=  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑆𝑒𝑙𝑓−𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦 + 𝛽2𝑉𝑎𝑐𝐼𝑛𝑡𝑒𝑛𝑡𝑇1 + 𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 + 𝑒 

Eq. 6 

 
Where v denotes the error term, and control variables include an indicator for respondent gender, a 
continuous variable for respondent age, a set of three indicators denoting level of education (high 
school denoting omitted value), an indicator for whether respondent is white, a set of two indicators 
denoting political ideology (liberal being the omitted value), an indicator for whether the respondent 
lives in a rural area. 
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