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Supplementary Material to
A Two-Sample Test for Equality of Means in High
Dimension

S.1 Complete Proof of Lemma 1 of the Main Paper

Lemma 1 Let Xyj,...,X,; and Y1j,...,Y,; be independent identically distributed random
samples with Var(X,;) = of; and Var(Yy;) = 03; and EXy; = EYy; for all j = 1,...,p.
Assume that max{E|X;|'%, E|Y1;]'°,j = 1,...,p} = O(1) and that min{c?;,03;} > ¢ > 0.
Let

tij = n(Xnj = Ying)*{s7; + (n/m)ﬁgnj}_l

nj

where s2 and Y2, are the two sample variances and let m ~ n as n — oo. Then E(t2 i) =
1+n"tey; +n2d,; + O(n™?) for

Cnj = Tq;jz{afj + (n/m) 02]} + 27, 6{,“3]' + (”/m)QWéj}2 (S.1)

and

dnj = 7_4[{0% (n/m) 02]} {(M4] 30113‘) + (n/m)4(77£1j - 3033‘)}]
+ 7, G{Ulj (n/m) 02]}{(N4] (71]) (n/m)?’(??f;j _Ugj)}
— A My + (n/m)?i; Mg, + (n/m)*ng; )
=21, M (;)* + (n/m)° (nf;)*}
— 67 py + (n/m)P; Mtk — 2u0%; + (n/m)* (ng; — 2013;0%5)}
= 37, (kly — o1y) + (n/m)*(nfy; — 03) ¥
+ 67, {0l + (n/m)*o3; H{us; + (n/m)*ng; )
+ 37, 10{01g (”/m)gzj}{(ﬂzxj - Jilj) (n/m)?’(??i;j - U§j>}2
+ 127,y + (n/m)ng; {1y — 1) + (n/m)* (o — o))}, (52)

where 77, = {03, 4+ (n/m)o3;} and p; and nj; are the kth central moments of X1; and Yyj,

respectively.

Proof 1 (Expanded Proof of Lemma 1) For ease of syntazx, ignore the subscript j, and,
without loss of generality, assume that EX1; = EYy; = 0. Let A, = s2—o?+(n/m)(92,—03)
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and let t? be approzimated by the expansion

2 =n(X, - Y)X 2 = A, + 7,002 — 7 8A3 4 o OAT (S.3)

n

so that t2 = 124+ 0,(n™?). An expression for the expected value E(I2;) would thus involve the
quantities n, X E(X,, — Y ) 2AFY for k = 1,...,5. These expectations must be computed
such that they retain terms out to the order of O(n™3).

Let x1g({X; : j € B}) represent the joint cumulant of the random variables in the set
{X, : j € B}, where |B| is the cardinality of B. Then the formula

E(Xy ... Xy) = Sollpers ({X; 1 j € BY) (S.4)

from Leonov € Shiryaev (1959) gives the expected value of a product of random variables
in terms of joint cumulants, where ¥, denotes summation over all possible partitions of
{X1,..., X}, and g, denotes the product over all cells of the partition w. Using (S.4) to
compute E(X, — Y ,,)2AF L to within O(n=*)of their true values for k = 1,....5 involves
the joint cumulants tabulated below, where A=A,, X =X, andY =Y ,,.

0 1 2

0 L(X—7) (X —V.X—7)

1l xa(4) X2(A, X —Y) X3(A,X =Y, X —Y)

21 x2(AA) x3(A, A X —Y) Ya(AAX Y, X —Y)
33 (A A A) [ xa(AAAX YY) | xs(AAAX Y, X-Y)

If k(i,j) denotes the ijth member of the table of joint cumulants, then (A.6) gives

EX-Y)? = k(0,2)+0(n™
E(X -Y)*A = k(1,2) + k(0,2)x(1,0) + O(n™*) 6
E(X —Y)2A% = k(2,2) +2x(1,0)x(1,2) + £(0,2)x(2,0)
+26%(1,1) + £(0,2)K%(1,0) + O(n™%) (S.7)

E(X -Y)*A* = k(0,2)k(3,0) + 6rk(1,1)x(2,1)
+3k(2,0)x(1,2) + 3x(1,0)x(2,0)x(0, 2)
+6r(1,0)k*(1,1) + O(n™)

E(X -Y)?A* = 3k(0,2)k*(2,0) + 12x%*(1,1)k(2,0) + O(n™%) (S.9)
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after removing cumulant products of order smaller than O(n~*) and noting that k(0,1) = 0.

FEach cumulant is simplified using rules found in Brillinger (1981), and the formula

XX Xi) = (= 1) D (|| =1) T per E(Mie p X)) (5.10)

from Leonov & Shiryaev (1959) provides expressions for the simplified cumulants in terms of
moments. The cumulants are computed below, where each cumulant is either given exactly,

or is approximated to the order necessary for the cumulant products in (S.5)-(S.9) to lie
within O(n™*) of their true values.
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S.4

k(1,2)

k(2,0)

X -Y)=EX-Y)=0
(XY, X-Y)=EX-Y)?-{B(X-Y)}?
n Yo + (n/m)o;

x1(A) = E{(s*> = 0}) 4+ (n/m)(¥* — 03)} = —{o} /n — (n/m)o3 /m}
—n~ o} + (n/m)*0}
X2(A, X =Y) = x2o(X? = X7, X) + (n/m)x2(Y2 = Y,Y)
X2(X2 X) = x2(X 7, X) + (n/m)x2 (Y2 =Y",Y)
_ _ 5 —=2 —
nTIX2(XT, X)) = 0T N(BiXT A+ By XX, BiXG) + (n/m)xe(Y2 = YY)
— — n —_— _2 —
n=tpy —n (X 4+ XaXT, X5, Xq) + (n/m)x(Y2 =Y, Y)
— _ _ e _2 —
(n™h =07y + 172 (0 — Dxa(X1 Xa, X1) + (n/m)xa (Y2 =Y 7,Y)
(n™" = n7 )y + (n/m)(m™" —m™)n
GAX -V, X -Y) = (X2 - XX, X) + (n/m)xs(Y2 - Y",Y,Y)
n2xs (X7, X, X)) — n 73y (XE, X0, Xa) — no s (G XG, B X, 20 XG)
+(n/m)xs(Y2 - Y",Y,Y)
(n = n7?)(uy — o1) + (n/m)(m ™ — m™*)(n, — 03)
XZ(Aa A) = XZ(ﬁ - 727ﬁ - 72) + (n/rn)2X2<W - ?27W - ? )
Y2 (X2, X7) — 2(X2, X0) + (X0, X)) + (n/m)2xo (Y2 - Y, Y2 - Y
n” e (XT, X7) = 207 (B X7, B X7) + xa (B X X, 5 X7) )
+ n74{X2(ZiXi2> EiXiQ) - 2X2(Ei;£inXj> EiXiQ) + X2(Zi;éinXj, Zz’;éinXj)}
+(n/m) (Y2 -V, Y2-Y)
(n™h =272+ 07%) (i) — o) + 17 xe (Big Xi X, Big; Xi X5)
+(n/m) (Y2 -V, Y2-Y)
2(n—1)
n3

n=(n = 1% —n 7 (n —1)(n - 3)oy
+ (n/m)*{m=>(m = 1)%1; —m™(m — 1)(m — 3)o3}
(n™' =27y — (07! — dn"?)o]

+ (n/m)*{(m~" = 2m7)y — (M~ = Am 7)oz} + O(n™)

2

2

)

(n™' =202 + 0" (u, — o)) + ol + (n/m)2x2(w ~Y . Y2-Y )
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k(2,1)

k(2,2)

k(3,0)

k(3,2)

x3(X2, X2, X) + (n/m)2X3(W,W, Y)+O0(n?)
n”2 (X, X7, X0) + (n/m)*m ™ xa(YE, Y2, Y1) + O(n™?)
n=2 (s — 2p507) + (n/m)*m=2(ng — 2m303) + O(n™)
n” 2 {(us — 2u307) + (n/m)* (0 — 2m303)} + O(n™?)
i(AAX -V, X-7)
X -X XXX, X) + (n/m)>2 (Y2 -Y Y2 -V Y.Y)
nTxa(XT, X7, Xy, Xa) + (n/m)?m 7 xa (Y2 YE L, Vi) + O(n7Y)
n”[ug — 3oty — 2(py)* 4 207 + (n/m)*{nf — o3y — 2(13)* + 205} + O(n ™)
Y3(AAA) = x3(X2 - X X2 - X, X2 X))
+(n/mP(Y2 -V, Y2 -Y.Y2-7))
X3(ﬁ7 ﬁ, ﬁ) - 3X3(?7 F? 72)
43y (X2, X0 X)) + (X, X0 X0
+ (n/m)3xs(Y2 — VQ,W — YZ,W -Y
n”2xs(XT, XT, X7)
+(n/m)Pa(Y2-Y Y2 -Y Y2 -Y) +0(n?
n”{(ug — 3oty + 207) + (n/m)°(ng — 303y + 205)} + O(n™)
Ys(AAAX Y, X -Y)=0n"?

2

)

Plugging the above expressions into (S.5)—(S.9) and dropping terms of smaller order than
O(n™3) yields
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nt PE(X, —Yn,)? =1

nt, tE(X, = Yn)’A, = n7'n (W — of) + (n/m)P(n) — 03)]
—n~ 7, %ot 4 (n/m)’o3)
—n72 7, (= o) + (n/m)*(ny — 03)]

nt, S B(X, —Yn,)?AL = n7ln (W — of) + (n/m)P(n) — 03)]
+n7 %1, o] + (n/m)*03)?
—n7?7, Y [(2p) — 4ot) + (n/m)* (20 — 407)]
+ 20707, Ol + (n/m)?ns)?
—4n 7?7, Ol + (n/m)*ns] (s + (n/m)ns]
—2n7 %77 %07 + (n/m)*a3) (1) — o1) + (n/m)* () — 03)]
+ 0727, g — 3oty — 2(uh)? + 207)
+n 27, % (n/m)°[n — 3o3my — 2(nf)* + 209
+ O(TFS)

nt, PE(X, —Ym)?A) = 077, g — 3ot + 200 + (n/m)°(ng — 3031 + 209)]
—3n7%7, [0} + (n/m)?a3][(1) — o) + (n/m)*(n} — 03)]

[

+ 60727, [l + (n/m)*ns)[(ps — 2p507) + (n/m)* (ng — 21507))]
[
[

+ 30727, 8y — o) + (n/m)>(1y — 03)]
— 607?70 + (n/m)?a3] (s + (n/m)?n5]?
+0(n™?)

nt, E(X, —Yn)?A, = 30777, 0} 4 (n/m)o3)[(1y — of) + (n/m)*(n} — 03)]
+ 12072, 0y + (n/m)* )2 [(uly — o1) + (n/m)*(ny — 03)]
+ O(n_S)

Adding and subtracting these quantities according to the expansion in (S.3) and gathering
terms out of which n=' and n=% can be factored yields ¢, from (S.1) and d, from (S.2),
respectively, thus completing the proof.
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S.2 Additional Simulation Output

’ p =300, ¥, =3 Normal(0, 1) Innovations ‘

(&L =1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.07 0.04 0.09 |0.06 0.07 0.07 0.06 0.08 0.07
ARMA | 0.06 0.04 0.08 |0.06 0.07 0.07 0.07 0.08 0.07
LR 0.05 0.04 0.10 |0.06 0.06 0.07 0.08 0.09 0.07

90 120 IND 0.05 0.04 0.07 |0.06 0.06 0.06 0.07 0.08 0.06
ARMA | 0.05 0.04 0.06 |0.07 0.07 0.08 0.08 0.09 0.08
LR 0.03 0.03 0.07 |0.05 0.05 0.07 0.06 0.08 0.07

& =14 an/n+ b, /n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.07 0.04 0.09 |0.07 0.07 0.07 0.07 0.08 0.07
ARMA | 0.06 0.04 0.08 |0.07 0.07 0.07 0.07 0.08 0.07
LR 0.05 0.04 0.10 |0.07 0.07 0.08 0.08 0.09 0.08

90 120 IND 0.05 0.04 0.07 |0.06 0.06 0.07 0.07 0.08 0.07
ARMA | 0.05 0.04 0.06 |0.08 0.08 0.08 0.08 0.09 0.08
LR 0.03 0.03 0.07 |0.06 0.06 0.06 0.07 0.09 0.06

Table S.1: Type I error rates over S = 500 simulations with nominal size o = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15, 20 and for the
Ch-Q, SK, CLX tests under Normal(0, 1) innovations with ¥; = 3.

’ p =300, o = 2% Normal(0, 1) Innovations ‘

=1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.07 0.08 |0.05 0.05 0.06 0.05 0.08 0.06
ARMA | 0.04 0.03 0.04 |0.06 0.07 0.07 0.07 0.08 0.07
LR 0.05 0.05 0.04 |0.06 0.06 0.07 0.08 0.09 0.07

90 120 IND 0.07 0.12 0.07 |0.07 0.07 0.08 0.08 0.10 0.08
ARMA | 0.05 0.05 0.04 |0.07 0.07 0.08 0.08 0.09 0.08
LR 0.06 0.09 0.06 |0.05 0.06 0.06 0.07 0.08 0.06

& =1+ an/n+ b, /n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.07 0.08 |0.05 0.06 0.06 0.07 0.08 0.06
ARMA | 0.04 0.03 0.04 |0.09 0.09 0.09 0.08 0.09 0.09
LR 0.05 0.05 0.04 |0.06 0.06 0.07 0.08 0.08 0.07

90 120 IND 0.07 0.12 0.07 |0.08 0.08 0.08 0.08 0.11 0.08
ARMA | 0.05 0.05 0.04 |0.07 0.08 0.08 0.08 0.09 0.08
LR 0.06 0.09 0.06 |0.06 0.06 0.07 0.08 0.09 0.07

Table S.2: Type I error rates over S = 500 simulations with nominal size a = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15,20 and for the
Ch-Q, SK, CLX tests under Normal(0, 1) innovations with o = 23;.
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[ p=300,%; =%,

Centered Gamma(4,2) Innovations

& =1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CILX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.05 0.03 0.11 |0.05 0.05 0.06 0.07 0.07 0.06
ARMA [0.04 0.03 0.06 |0.07 0.07 0.08 0.08 0.09 0.08
LR 0.04 0.01 0.08 |0.06 0.06 0.07 0.06 0.07 0.07

90 120 IND 0.04 0.03 0.09 |0.06 0.07 0.07 0.08 0.09 0.07
ARMA | 0.04 0.03 0.07 |0.06 0.06 0.06 0.06 0.07 0.06
LR 0.04 0.03 0.06 |0.05 0.05 0.05 0.06 0.07 0.05

& =1+ an/n+ b, /n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CILX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.05 0.03 0.11 |0.07 0.08 0.09 0.09 0.11 0.09
ARMA | 0.04 0.03 0.06 |0.08 0.09 0.09 0.09 0.10 0.09
LR 0.04 0.01 0.08 |0.08 0.08 0.09 0.09 0.11 0.09

90 120 IND 0.04 0.03 0.09 |0.08 0.09 0.09 0.10 0.11 0.09
ARMA | 0.04 0.03 0.07 |0.07 0.07 0.07 0.07 0.07 0.07
LR 0.04 0.03 0.06 |0.06 0.06 0.07 0.07 0.08 0.07

Table S.3: Type I error rates over S = 500 simulations with nominal size a = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15,20 and for the

Ch-Q, SK, CLX tests under centered gamma(4,2) innovations with ¥ = 3.

[ p =300, 5, = 2%,

Centered Gamma(4, 2) Innovations

& =1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.05 0.06 0.06 |0.06 0.06 0.07 0.07 0.08 0.07
ARMA [0.05 0.04 0.03 |0.06 0.07 0.07 0.07 0.07 0.07
LR 0.04 0.07 0.04 |0.05 0.05 0.06 0.07 0.07 0.06

90 120 IND 0.05  0.08 0.09 [0.05 0.06 0.06 0.07 0.07 0.06
ARMA | 0.05 0.05 0.04 |0.06 0.06 0.07 0.07 0.08 0.07
LR 0.04 0.08 0.05 [0.05 0.05 0.06 0.06 0.07 0.06

v =1+an/n+by/n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.05 0.06 0.06 |0.08 0.09 0.09 0.09 0.11 0.09
ARMA [0.05 0.04 0.03 |0.07 0.08 0.08 0.09 0.09 0.08
LR 0.04 0.07 0.04 |0.09 0.09 0.10 0.10 0.11 0.10

90 120 IND 0.05 0.08 0.09 |0.05 0.06 0.06 0.07 0.08 0.06
ARMA | 0.05 0.05 0.04 |0.08 0.08 0.08 0.07 0.09 0.08
LR 0.04 0.08 0.05 |0.08 0.08 0.08 0.09 0.09 0.08

Table S.4: Type I error rates over S = 500 simulations with nominal size o = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15,20 and for the

Ch-Q, SK, CLX tests under centered gamma(4,2) innovations with X9 = 2¥;.
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[ p=300,%; =%,

Double Pareto(16.5,8) Innovations

& =1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CILX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.02 0.10 |0.05 0.05 0.06 0.06 0.08 0.06
ARMA [0.04 0.02 0.06 |0.06 0.07 0.07 0.08 0.08 0.07
LR 0.04 0.03 0.07 |0.06 0.06 0.06 0.06 0.08 0.06

90 120 IND 0.03 0.03 0.09 |0.05 0.06 0.06 0.06 0.07 0.06
ARMA | 0.05 0.04 0.03 |0.08 0.08 0.08 0.08 0.09 0.08
LR 0.05 0.04 0.05 |0.06 0.06 0.06 0.07 0.08 0.06

& =1+ an/n+ b, /n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CILX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.02 0.10 |0.05 0.04 0.04 0.05 0.05 0.04
ARMA | 0.04 0.02 0.06 |0.09 0.08 0.08 0.08 0.10 0.08
LR 0.04 0.03 0.07 |0.08 0.08 0.08 0.08 0.08 0.08

90 120 IND 0.03 0.03 0.09 |0.05 0.05 0.06 0.06 0.06 0.06
ARMA | 0.05 0.04 0.03 |0.09 0.09 0.09 0.09 0.09 0.09
LR 0.05 0.04 0.05 |0.06 0.06 0.07 0.08 0.08 0.07

Table S.5: Type I error rates over S = 500 simulations with nominal size a = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15,20 and for the

Ch-Q, SK, CLX tests under double Pareto(16.5,8) innovations with ¥; = ¥s.

[ p =300, 5, = 2%,

Double Pareto(16.5,8) Innovations

& =1 Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.06 0.07 |0.06 0.06 0.06 0.07 0.07 0.06
ARMA [0.04 0.03 0.03 |0.05 0.05 0.05 0.06 0.07 0.05
LR 0.05 0.04 0.06 |0.06 0.06 0.05 0.06 0.07 0.05

90 120 IND 0.05  0.09 0.04 |0.07 0.07 0.07 0.07 0.08 0.07
ARMA | 0.05 0.07 0.02 |0.08 0.08 0.09 0.09 0.11 0.09
LR 0.04 0.09 0.02 |[0.05 0.06 0.06 0.06 0.08 0.06

v =1+an/n+by/n? Parzen Window Trapezoid Window

n m Cov Ch-Q SK CLX|L=10 L=15 L=20|L=10 L=15 L=20

45 60 IND 0.04 0.06 0.07 |0.07 0.07 0.08 0.08 0.08 0.08
ARMA [0.04 0.03 0.03 |0.07 0.06 0.07 0.07 0.08 0.07
LR 0.05  0.04 0.06 |0.06 0.06 0.07 0.06 0.08 0.07

90 120 IND 0.05 0.09 0.04 |0.07 0.07 0.07 0.07 0.09 0.07
ARMA | 0.05 0.07 0.02 |0.09 0.10 0.10 0.10 0.12 0.10
LR 0.04 0.09 0.02 |0.06 0.06 0.07 0.07 0.07 0.07

Table S.6: Type I error rates over S = 500 simulations with nominal size o = .05 for the moderate-
and large-p GCT under the Parzen and trapezoid lag windows at lengths L = 10, 15,20 and for the

Ch-Q, SK, CLX tests under double Pareto(16.5,8) innovations with ¥y = 2.
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Power curves under normal innovations and equal covariance matrices
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Figure S.1: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences
B under IND, ARMA, and LR dependence (left to right) with Normal(0, 1) innovations and
Y1 = 2. Based on S = 500 simulations.
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Power curves under skewed innovations and equal covariance matrices
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Figure S.2: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences /3
under IND, ARMA, and LR dependence (left to right) with centered gamma(4, 2) innovations
and X7 = Ys. Based on S = 500 simulations.
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Power curves under heavy-tailed innovations and equal covariance matrices
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Figure S.3: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences /3
under IND, ARMA, and LR dependence (left to right) with double Pareto(16.5,8) innovations
and X7 = Ys. Based on S = 500 simulations.
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Figure S.4: Power curves at sample sizes (n,m) = (45,60), (90, 120) for the large-p GCT,
Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences 8 under IND,
ARMA, and LR dependence (left to right) with double Pareto(1.5,1) innovations and ¥, =
Ys. Based on S = 500 simulations.
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Power curves under heteroscedasticity, skewed innovations, and equal covariance matrices
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Figure S.5: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences
B under IND, ARMA, and LR dependence (left to right) with heteroscedastic centered
gamma(4, 2) innovations and ¥; = ¥y, Based on S = 500 simulations.
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Power curves under normal innovations and unequal covariance matrices
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Figure S.6: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences
B under IND, ARMA, and LR dependence (left to right) with Normal(0, 1) innovations and
Yo = 2¥4. Based on S = 500 simulations.
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Power curves under skewed innovations and unequal covariance matrices
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Figure S.7: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences /3
under IND, ARMA, and LR dependence (left to right) with centered gamma(4, 2) innovations
and Yo = 23;. Based on S = 500 simulations.
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Power curves under heavy—-tailed innovations and unequal covariance matrices
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Figure S.8: Power curves at sample sizes (n,m) = (45, 60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences /3
under IND, ARMA, and LR dependence (left to right) with double Pareto(16.5,8) innovations
and Yo = 23;. Based on S = 500 simulations.
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Power curves under ultra heavy tailed innovations and unequal covariance matrices
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Figure S.9: Power curves at sample sizes (n,m) = (45,60), (90, 120) for the large-p GCT,
Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences 8 under IND,
ARMA, and LR dependence (left to right) with double Pareto(1.5,1) innovations and ¥y =
233;. Based on S = 500 simulations.
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Power curves under heteroscedasticity, skewed innovations, and unequal covariance matrices
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Figure S.10: Power curves at sample sizes (n,m) = (45,60), (90, 120) for the moderate- and
large-p GCT, Ch-Q, SK, and CLX tests against the proportion of nonzero mean differences
B under IND, ARMA, and LR dependence (left to right) with heteroscedastic centered
gamma(4, 2) innovations and ¥, = 2%;. Based on S = 500 simulations.
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