Text S1: POE models before transformation




We use and  (or , ) to denote the POE, from maternal and paternal origin, respectively. We extended the usual functional (Func-Usual) model (3) to the POE functional (Func-POE) model by incorporating a POE parameter into the model, and similar steps were carried out for the usual statistical model (Stat-Usual) (5) and resulted in a POE statistical model (Stat-POE). 
[bookmark: _GoBack]Model 1: POE functional (Func-POE) model:

Under the usual coding approach, the genotypic value could be expressed as

. (A1)
      That is 

. (A2)
       The inverse is 

,

. (A3)

Simply, we could express genotypic value on the number of the paternal or maternal reference allele, as follows:

. (A4)
 Model 2: POE statistical (Stat-POE) model:









From multiple linear regression, . consists of three of the four regression parameters, ,,and. is a vector of  andinformation and

. (A5)






is the observed trait phenotype and when those observations perfectly fit the genotypic values in ideal situation. Therefore, we could get the expression of the three parameter in , as . Additionally, the dominance effect. After combining the coding of the additive effects and dominant effects, adjusting the coding for the intercept term, finally we got 

. (A6)

can also be expressed as 

. (A7)
The inverse is 

.
It could be also expressed as 

, (A8)
which is equal to

. (A9)
     This relation between the functional model and the statistical model parameters is 

. (A10)




    Then, we transformed these two models to two equivalent models (10) and (13) by re-parameterization using, for the functional model and ,  for the statistical model. These two frameworks are equivalent to some extent, whereas the transformed one is more straightforward than this original framework for nominating the overall genetic effect and POE separately.
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