A Appendix: Detail calculation for Sections 2 and 3

This part is a supplement to Sections 2 and 3 and contains detailed proof for referees’ conve-

nience(only for review process).

A.1 Calculation for the proof of Theorem 2.2
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Verification of A, :
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Verification of Aj :
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A.2 Calculation for the proof of Theorem 2.3
Verification of T 11) :
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The second equality can be seen as follows: Summing over ¢, from 1 to p, we see that
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Verification of T
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Verification of Tc(fcl?,) :
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The second equality can be seen as follows: Summing over cg and ¢ from 1 to p and ¢; over from 1
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Verification of Tc463 :

T(22) = OZb{OCQbOCG% Teyeg T OcgbOcocs xClC(i}
cacy § : E xcwfcy:g 004(:5 g g
€ ley — Uy

c1,c5=1ca,i=1 b#cs ce=1

p
+ z : z :Oib{002b00605x0106+006b00205$0106}}

b=n+1cs=1 ECS
. Cyin Cyiby, =
= D —_— .. _— F
(ODiee (2, g+ 2 - gy O e
b£1 btn
. U7 U2 /
= {O,D E . E — VO Y.,
{ 1 lag(b7&1 (El—fb)gl’ ’ o (En_fb)gn) 1}43

The second equality can be seen as follows: Summing over ¢4 and ¢ from 1 to p ano over ¢;
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Verification of Tc(ff’?,) :
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A.3 Calculation for Proposition 2.2

Put a = 1/(p + n + 1) and apply Theorem 2.4 with ¢ = a(ly +¢/TrST) (k =1,2, ..., n).

Then we have, for k=1, 2,..., n,
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But we have
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Since the coefficients of {Tr (S1)2/(Tr S§T)2}t is evaluated as
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we have
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This completes the proof.

A.4 Calculation for the proof of Theorem 3.2

Verification of A, :
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Verification of Ag :
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A.5 Calculation for Theorem 3.3
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Verification of ch§2) :
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Verification of Tm3 :
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A.6 Verification of the third equation in Lemma 4.2
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A.7 Calculation for Proposition 3.2

Put a = 1/(p+ n) and apply Theorem 2.4 with oy, = a(x +t/Tr W) (k=1,2, ..., n). Then
we have, for k=1,2,..., n,
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Therefore we have
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This completes the proof.
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