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Abstract 
 
A Gram-Charlier distribution has a density that is a polynomial times a normal 
density. So, regarding the log-price returns in a European call option, we wish to 
substitute a generalized G-C distribution for the Black-Scholes two-parameter 
normal distribution. The paper shows that the generalized G-C distribution has to 
integrate to one, be nonnegative and the degree of its polynomial has to be even. 
Often used is the G-C density of normalized log returns, which is defined by the 
elliptical region of the restricted ranges of skewness and excess kurtosis. An 
exponential change of measure is used to price the European call option under 
G-C distributions. We next price the G-C European call option embedded in an 
equity-linked annuity and highlight the effects of skewness and excess kurtosis 
on the ratchet premium option values. The latter values are then computed with 
the B-S formula and G-C distributions. The comparison shows that, for both for 4 
and 6-parameter G-C distributions, the G-C values are lower than the B-S ones. 
In short, EIA ratchet premium option prices are significantly affected by varying 
skewness and/or kurtosis away from their Gaussian values. 
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