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S1 Proofs

PrOOF OF LEMMA 2.1. Let 15(1) <o < I:’(no) be the ordered values of {]51, cel If’no}
Note that P(j) < Pln—ng+j) forall 1 < j < ng. Therefore, the original stepwise procedure
rejects less number of null hypotheses, and hence has less number of falsely rejected null
hypotheses, than the corresponding stepwise procedure where the p-values corresponding
to the false null hypotheses are all very close to zero. Thus, the lemma follows.
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PROOF OF THEOREM 3.1.
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Now, for any r > k and i < ny,
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The inequality follows from the assumption (1), since {V > k, R > r} is a decreasing set
for a stepwise procedure. Thus, we get
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Applying Lemma 2.1 to (S51.2), we get

k-FDR < %ip{fzno >k P, < ak}.

i=1

Let R;?l denote the number of rejections in the corresponding stepwise procedure based
on the ordered values ]5((1_;) <. P(( R of {Pl, cee Pno} \ {PZ} and the ng — 1
critical values ou,—pny4+2 < -+ < ay,. Then, for any k < r < ng, we notice that, when our

procedure is a stepup procedure
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whereas, for a stepdown procedure, we have
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Thus, for a stepwise (stepup or stepdown) procedure, we get

no No

%Zzpr{ﬁfgﬁl —r LB <ay} (S1.5)
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As explained in (S1.3) and (S1.4),

{R(_Z) =r— 1,]51- < ak,ij < an,n0+r} = {R(_EQ_]) =r— 2,-151' < akapj < anfn(rH“}v
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for a stepup procedure, and

{Rfl_i)l =7r— I,Pi < ak,Pj < Oén—n0+r} C {R(_i’_j) =7r— 2,]51' < ozk,ﬁj < an—n0+r}7

0
for a stepdown procedure, where Rgl;igj ) is the number of rejections in the corresponding
stepwise procedure involving {]51, .. .,Pno} \ {R,PJ} and critical values ou,—py4+3 <
-+ < ay. Thus,

no no no
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The inequality follows from the fact that

n—nyg+r n—ng+k
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for all £ < r < ng. Since for r > k,
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with the inequality following due to the property (1) and the fact that {R( b2d) >

nog—2
r — 2, P; < oy} is decreasing, we have
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The theorem then follows by considering the maximum of the right-hand side in (S1.6)
over the set of values of ng.

PROOF OF (8). Since the p-values are independent and o; = {i Vk}GB/n,i=1,...,n
we see from the first line in (S1.5) that

k-FDR < T%ﬁipr{}%no_lzr—l} MPr{Rno_lzk—1},

the desired inequality.
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PrROOF OF THEOREM 5.1. Define p;j, = P {]52 €loy_1,04,V>EkR= r} , given a set

critical values 0 = ap < a1 < --- < . Then, from (S1.1) we have,

k—FDR:ii%Pr{If’igar,VZk,R:r}:iii “pijr
r=k i=1 r=ki=1 j=1
DNIPIETED 3 D o
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S LECEY
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Let o; = (i V k)ay /k, for some fixed 0 < o, < 1. Then,
k—FDRgnO% 1+ Y % . (S1.7)

j=k+1

The theorem then follows by considering ay = ka/n {1 + Z?:kﬂ %} in (S1.7).
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Figure 1: Power of two k-FDR stepdown procedures in the case of independence with
parameters n = 200,k = 5,d = 2 and a = 0.05.



