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Supplementary 

Appendix A: Risk neutralization 

We assume an exponential pricing kernel of the following form: 
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This implies that 
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In order to determine the form of the risk-neutral distribution of the shocks, we consider the moment-
generating function 
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Under the Q measure, we have 
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Using the no-arbitrage condition above implies that 
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Now we can re-write the returns equation under the risk-neutral measure and condition variance as 

follows:  

1, 1, 1, 1, 1,

1, 1, 1,

*
1, 1, 1,

1

2
1

( )
2
1

2

i t i t i t i t i t

i t i t i t

i t i t i t

R r h h h

r h h

r h h

 

 



    

  

  

   

   

  
 

2
1, , , ,

* 2
, , ,( )

i t i t i t i t

i t i t i t

g g g

g g

   

    
   

   
. 

Appendix B: VIX calculation under the risk-neutral GARCH-MIDAS models 

Under the risk-neutral measure, we have: 
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We can deduce that 
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Finally, we get the expression for VIX as follows: 
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where tM   denotes the number of days in the t month, A  , B  , C  , and D   are functions of the 

parameters, satisfying 
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