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APPENDIX
A. DISTRIBUTION OF THE TEST STATISTIC UNDER A LOCAL ALTERNATIVE

In this section, we derive the distribution of () 4 under the local alternative Hy,, : 3y = n~"/2by with
the true parameter value for @ being vy and 6 being 0y, = (af, n~/?b])T. Recall that

S(6) = lsgu((?)pu:lll - Z G1(0TWi) {Y; — u(0"W,) } W,

Let 0[-[0 = (Oég, OT

T 1)" and consider the parameter space for 6 as Qy,, = {(a”,n""/?b")T |l —

apl| + ||b|| < €} for some constant C. Let C,.,(6) be the empirical version of

C’U/LL (C’LL’U
(Cvu CU’U

_ [E{G:(afU)uUT} E{G(efU)uVT}

Cum = E{G:(afU)VU'} E{Gy(alU)VVT}

obtained by replacing expectatlons by averages over the data. For the initial estimator, we consider

B = ,BRQL( ), where 0RQ£< ) = {aBQL( )T 5RQL( )T}T is the solution to S(8) — A(0T, BT =
and the tuning parameter A\ satisfies A — Ay > 0 as n — oo.

We first derive asymptotic properties of é\RQL(/):). By a uniform law of large numbers (Pol-
lard, 1990), S(6) — A(0T, 81T — S(8) = E{S(6)} and C,.,(0) = 9S(8)/00T — C,.,(8) =
OE{S(0)}/00", uniformly in @ € €, in probability, as n — oo. Thus under H,, for any
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Cr = Op(n~"?%), SUDg- 00y, || <Cn ww(0%) — waH —, 0 as n — oo. The uniform conver-

gence implies that under Hy,,, Orqr(\) — Op,, — and agL — g — 0 in probability, as n — oo. For
the asymptotic distribution of Orqr (), by a Taylor series expansion,

/ {ORQL( ) 9H1 } - { ww<9T) (Opuxpu quxp> } 1/2 {S(e ) — X(OT,ﬁg)T} ,

OPXPu A]Ip Xp

for some 8" such that Hé\T — Oy, || < HéRQL(X) — Oy, ||- Tt then follows from the consistency of
OroL(A) and the uniform consistency of C,,,, (@) that

22 {Brar (V) = O, } = {CO0) 10 28(0,,) + 0,(1), where €LY = (T Fr ).

(Cvu va + /\OHpo

Thus letting B — = [—{Cupu + MoLpxp} TCoCpl, {Coju + AoLpxp} '], we have nI/QB\RQL(/):) =
bo + BgAO)nIMS(OHm) + 0,(1). Similarly,

n?(agL — ap) = C;'n'/?S,(0p,) + 0,(1) = C;! {n2S,(0m,,) + Cuwbo} + 0,(1). (A.1)

Next, for the distribution of §U, by a Taylor series expansion and (A.1),

&—ao

gv = nl/ggv{(agb Ole) b= n1/2SU(0H1n) —n'/? [Cou, Coo] (_nl/gbo) + 0p(1)
= — CouCpin'’?S,(80) + n'/?S,(0m,,) + (Cpy — Cp,Cpi ) by + 0,(1)
= A,n'?S(04,,) + Cybo + 0,(1).

On the other hand, by the central limit theorem, n'/2S(8y, ) — €,, in distribution as n — oo, where
€w ~ N(0,0°C,,). Therefore, as n — oo,

E” R N
n1/2BRQL(>\)

Furthermore, K — & in probability as n — oo. It follows from the continuous mapping theorem
that under Hy,,, Q4 = n||S, ® Z||3 converges in distribution to Q 4(bg) = ||(bg + IB%f,AO)sw) ® (sg +
A,e,) @ k|3, as claimed.

So + A,e,

in distribution.
by + BYe,,
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Fig. 1. Estimated marginal log-odds ratio of the SNPs (open circles) along with their 95% confidence intervals (thick solid lines).
Show also are the SNP’s p-values if they are less than 0.05.
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Fig. 2. LD structure of the 86 SNPs of the ASAH1 gene and the 232 SNPs of the FGFR2 gene from the Hapmap.
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