Paper: “Rational inattention and the informational margin of protectionism”

Appendix A:
Proofs of equations [11], [12], and [13]. 
We start by showing that the unconditional probability [11] is a function of policy dispersion. To obtain a closed-form solution, we employ the methodology outlined by Bertarelli (2025), who considers an RI gravity model with uncertain demand. Given the normality assumption, the expected profit is obtained by using a second-order Taylor approximation around the mean tariff 
[A1]				
and the corresponding variance is
[A2]				
where .
To simplify the notation, we will drop the  subscript and denote the profit made by a firm in country  when selling to destination  by . Using this notation, we can denote the prior distribution of profit [9] as , for . Let  and  be constants. The unconditional probability  is the expected value of  .
Define  and . Let , so that . 
Define variables:
[A3]		,
[A4]		,
[A5]		 and 
Second-order expansion:
[A6]	 	.
Using identities:
[A7]		,	 
[A8]		  for 
[A9]		
[A10]	 	
[A11]	 	
Gives:
[A12]	 	
To ensure internal consistency within the rational inattention framework, we require the unconditional choice probability to coincide with the expected value of the state-contingent choices, which leads us to impose the following fixed-point condition:
[A13]	 	
which has the following interior solution:
[A14]		
where  is a constant independent of .
Imposing the normalization condition () gives:
[A15]	 	
Solution:
[A16]	 	 
In the small variance case this solution can be approximated as follows:
[A17]		 
and 
[A18]		. 
Equation [A17] corresponds to the unconditional probability [11].
The next step relates to the export propensity [12]. We reintroduce the index , and substitute [A17] and [A18] in  to obtain the optimal conditional probability as follows: 
[A19]		
Given the expected profit [A1], we can express the cost threshold as 
[A20]		
where 
[A21]		 
is negatively correlated with the expected tariff and the information cost. Given [2], the probability that a firm has a cost below the threshold [A20] is [23].

The final step involves the gravity equation [12]. The sales from country  to country  can easily be calculated using condition , the expected profit [A1] and the profit variance [A2], as follows:
[A22]			
Hence, total exports from country  are:
[A23]		
Factor out  and substitute in [A22]:
[A24]		
It is established that the total expenditure of a given country must equal its total income. Therefore, the conditions  and  hold in equilibrium. Define  as the world income. Given the income share  defined as , let  denote the remoteness index expressed as
[A25]		.
This yields the gravity equation [13].

