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

           
         


            


       
        
           





       
        






       
       


   
    
      


 



   
 

        

 
           
   
 

 
 
                  


  
     
   



   
  

 

  


 

  
  
  

    
 



  
   

 



    
    

            




         




       


 



  

   



 
  

 
  



 



 





 







 

 
  
  
        
   

  



  
  
  




   
        
         




       

            
          
          

 

          
         

         
          
          


          

           
         



          
        
 
           
         




      
  
   
 

   
 
   

 


 
       


   
 
    







  
 
        
 
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 


  


          

      
  
   

       

 


         
       


 

        
        

 

          
        
 

  



  


























exp. abs. freq. (Hogben/Levene)         97.895     84.211     17.895    200 
exp. abs. freq. (Cannings & Edwards)    97.948     84.105     17.948    200 
--------------------------------------------------------------------------- 
obs. rel. frequencies                    0.595      0.210      0.195      - 
exp. rel .freq. (without correction)     0.490      0.420      0.090      - 
exp. rel. freq. (Hogben/Levene)          0.489      0.421      0.089      - 
exp. rel. freq. (Cannings & Edwards)     0.490      0.421      0.090      - 
--------------------------------------------------------------------------- 
 
p = P(A) =   0.7000 
q = P(a) =   0.3000 
H0:{d,h,r}        s.e.(p) = s.e.(q) =   0.0281 
Ha:{p^2,2pq,q^2}  s.e.(p) = s.e.(q) =   0.0229 
 
P(chi-squared test without correction)   < 10^-6 
P(chi-sq. test with Yates' correction)   < 10^-6 
P(c.s. test w/ Hogben/Levene correct.)   < 10^-6 
P(c.s. test w/ Cannings & Edwards corr.) < 10^-6 
P(G or log-likelihood test without cor.) < 10^-6 
P(log-likelih. test w/ continuity corr.) < 10^-6 
P(Fisher's exact test)                   < 10^-6 
P(Haldane's exact test)                  < 10^-6 
 
'EXACT' BOOTSTRAP (1000 SIMULATIONS) ESTIMATES 
 
OBS. SAMPLE p = P(A)  = (2D+H)/2N        = 0.7000 
BOOTSTRAP EST. p                         = 0.7014 
 
EXACT PROBABILITY (1000 SIMUL.)          < 10^-6 
 
               normal approximation            bootstrap (1000 simul.) 
genotype      calc.P         95% C.I.        meanP  med.P      95% C.I. 
------------------------------------------------------------------------- 
   AA       obs. 0.595    {0.527,0.663}      0.597  0.595   {0.525,0.670} 
            exp. 0.490    {0.427,0.553}      0.492  0.490   {0.420,0.565} 
   Aa       obs. 0.210    {0.154,0.266}      0.210  0.210   {0.155,0.270} 
            exp. 0.420    {0.384,0.456}      0.419  0.420   {0.350,0.490} 
   aa       obs. 0.195    {0.140,0.250}      0.193  0.190   {0.140,0.250} 
            exp. 0.090    {0.063,0.117}      0.089  0.090   {0.055,0.125} 
------------------------------------------------------------------------- 

 
 
 Besides generating 1,000 populations in expected HW proportions 
{P(AA) = p2, P(Aa) = 2pq, P(aa) = q2}, the program simulates also 1,000 
populations with frequencies {d = D/N, h = H/N, r = R/N}, where D, H and 
R are the observed numbers of sampled genotypes AA, Aa and aa 
respectively. These population points are then plotted on an isosceles 
ternary diagram (Otto and Benedetti, 2000) that shows the HW parabola 
{p2, 2pq, q2} and its 95% chi-squared confidence intervals corresponding 
to the population of size N, represented by curves {p2 + pqFLL, 2pq(1-FLL), 
q2 + pqFLL} and {p2 + pqFUL, 2pq(1-FUL), q2 + pqFUL} with lower and upper 
limits FLL = + (3.841/N) and FUL = - (3.841/N) (Bautzer Santos, 2006; 
Graffelman & Camarena, 2008).  
 



  





           
           




         
          

          




  
 

           
         

            
 
         
           
   

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








        
   

 
   

 
       
  
      
  

 
          



 

         
         
 






        




        
   





           

         


       






        






















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