Appendix B
Derivation of 
[image: image1.wmf]ˆ

ˆˆ

,,

j

g

gl

 and 
[image: image2.wmf]ˆ

2

e

s

 for the M-step of the EM algorithm
In the M-step we assume 
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Derivation of 
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As the Dirac Delta function doesn’t have a derivative we replace it in the prior by a DE with parameter 
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 (to indicate a Spike at 
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 is very large).  Later we let 
[image: image11.wmf]S

®¥

l

 to derive 
[image: image12.wmf]ˆ

j

g

 for the DD prior. The log posterior in equation (6) becomes 


[image: image13.wmf](

)

(

)

(

)

(

)

(

)

log,|loglog

log

2

e

mm

11

jjS

22

j1j1

2

mmnm

2

n

1

jjSjjeiijj

2

2

j1j1i1j1

pz1z1

zg1zgybg

s

glgl

lls

==

====

µ+--

éù

ëû

æö

------

ç÷

èø

åå

åååå

zgy


Using this log posterior we calculate 
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 as follows
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Differentiating equation (B1) with respect to 
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 we obtain the following: 
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where 
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. Setting this derivative to zero and rearranging, we obtain the following expression for 
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where 
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 are defined in equation (7).  So with no SNP prior (
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 conditional on all other SNP cML estimates. Equation (B3) can be rewritten as
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where 
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 is the posterior mode when the DE with parameter 
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 is the only prior, while 
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 is the posterior mode when the DE with parameter 
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 the estimate of SNP effect j can be calculated as follows
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Equation (B5) includes the constraints that if 
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Derivation of 
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Differentiating equation (B1) with respect to 
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 we obtain the following:
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Setting these derivatives to zero, we obtain the following formulae for 
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where 
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 is the vector of SNP posterior probabilities at iteration k, 
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 is a vector of ones, 
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 is the average posterior probability of a SNP being in LD with QTL.  
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 is the inverse of the weighted average of the absolute value of the estimated SNP effects.  This result is not unexpected given that the ML estimator of 
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