Chapter 2 Estimating Frequencies

Estimation

estimator, consistency, unbias, variance, efficiency and sufficiency

Multinomial Genotypic Counts

Multinomial distribution & hypergeometric distribution
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Multinomial moments
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Within-population variance of allele frequencies
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Confidence interval for p
Under Hardy-Weinberg equilibrium
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Indicator variables
)(ij :{ 1, if allele j of individual i B type A

0, otherwise
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E(ISA): Pa
E(Xi?): Pa
E(Xijxij'): Paa
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E(F2) = P2+ (Pa+ Pas — 2P2)
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Var (P,) = 2n(PA + Pan = 2Py)

Within-population covariance of allele frequencies

Example:
(1) MN blood groups
(2) Pgm locus in mosquito
(3) esterase locus

Total variance of allele frequencies

Genetic sampling & statistical sampling
Dirichlet & multinomial distribution
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In a random mating population
Var (P,) = Py(1— PL)0 + P, (1- PA)lz_nH

= Pa(1-Pa)0
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f =
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With random mating, F =& and f =0
Fisher’s approximate variance formula

Numerical resampling: The Jackknife and Bootstrap
Maximum likelihood estimation

L(Pa) & L(Py, f)

Properties of MLE
Bailey’s method for MLE
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f(l-f)2-f)
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Iterative solutions of likelihood equations
The EM algorithm
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Example 1: Frequencies of genotypes and phenotypes for ABO blood
groups. Alleles A,B,O have frequencies p,q and r.

Genotype  Phenotype Count Expected Frequency Estimated Count
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AO 2pr Nao =[21/(p+20)] Ny
BB 2 Noe =[a/(q+20)] N

B ng q BB [a/(q+21)] B
BO 2qr Ngo =[2r/(q+2r)] Ng
AB AB n AB 2 pq nAB
00 O Ny r? No

. 1 x « p4r' n, Ny
p :%(ZnAA"'nAo +nAB) = —

p+2r'n 2n
== q+r' n_A+nAB e ' n, r n_BJanO
g+2r'n 2n p+2r'n  g4+2r'n  2n

p' =1-y/(ng +ng)n g =1-{(ng+n,)n r' =n,/n
Example 2: Gametic frequencies: p, .
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Within-population inbreeding coefficient
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Method of moments
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Bayesian estimation

P(A,B)
Pr( A)

Pr(B | A) =

Summary

Homework: Exercise 2.1 (page 88)
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