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METHODS
+  To obtain fheexpectation and vadance of statistcd power, we fist parttioned 2
widerargeof probable eflect waes into alarge number of smal, equal and non.

Fig 1 Caloulation of the expectation of ststical power:a demorstation

*  Based on the defnition of varance, we calculated hevarance of power.

+ The statistcal powersof the ntenals, weghted by their probabilites, areused ©
abtan a kernel dersity estimate of the dstibution of stats 3cal power

+ Based on the expec ition and varance of statstical power, we derived the formula to
calodate the expecied number of sgrificant SNPs, E{X), and variance explained by
hesgnfcant SNPs, VariX).

* Wevaldated the dedved formulae by smulating 100 GWASS with given pammeters,
countrg the number of sgnificant SNIPs and calculating e vadance explaned by
hese SNPs. Comparison between e thearetical (orange and green dots) and
empirical fvolin plots) msults is shown infFg. 2

+ Wealso predict the pohygenic score (PGS ) prediction accuacy based on derved
formule.

APPLICATION
We Compamed results predicted by our model 10 the reported GWASS on haight BMI,
and maor depmssve dsorder and found agreement.
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Table 1. Theomtical versus reported number of ind ependent SNPsand varance

explaned by these SNPs
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RESULTS

1. Destribution of statistical power to detect caus 3l SNP s becomes 2 bimod of with the incmaseof
samp be size.

1. To Predict the expectation and variance of the number of indepen dent significant SNPs

© EQX)=mmgax s m{lom ) Ep)

* Vardl) = murgn{1- a) + m{larg) [Edp K 1-E{p) )} varip ], p s statistical power.

Thearetical values ar thew 95% confidence intervals averlap with the empncalresults, which
valdated ourderwed formulae (Fig. 2).
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Fig 2 Theoretical versus empirical number of ind ependent sgnifcant SNPs and
ariance explained by hese SNPs (m = S0k, 1= 099 K 0.4, case mtio & 0.5 forbinary walt)

1 To predict the polygen i scom (PGS) predic Son acoumcy
« Among the methods %o construct PGS, the condiiond expectation E(f|1) or the lbcal TOR (3]
method, is dways the best in terms of the prediction accwracy.

* With modenate sample sae, LAGSO | outperiorms p vadue thresholding [5] and ardinary least
SQUam estimate. Mowever, when sample saels lage enough, palue thresholding is 350 able to

gve acourate polygenic predicton
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Fg. 3 Predicting predic 1on accuracy of PGS constructed by vadows of dhvinkage mathod




