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« Knockoff study
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Knockoff study

2 x-S
X—3S 2
where U is orthonormal to the column space of X, C € R™P)*P satisfies CTC =
2§ —S271S >0, S is diag{s} and s=(sy, ... 5,) has nonnegative entries.

[XX1T[XX] = X=XU-x"1S)+UcC
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Knockoff study

1)
[X)?]T[X)?]z‘ZES ZES - X=X(10-2"1S)+0cC

where U is orthonormal to the column space of X, C € R™P)*P satisfies CTC =
2§ —SZ71S >0, S is diag{s} and s=(sy, ... 5,) has nonnegative entries.

X'™X=2—-Sand X'X =% 3
i X=A+X
ATX=KX-X)"X=2-5-32=-5 = ATX = =S
S=XX=U+X)TUA+X)=ATA+X—-2S = ATA=2S
Choose an orthonormal matrix U € R™(*~P) then A can be expressed as
A = XB + UC with B € RP*P, ¢ € R("=P)Xp
(MXxp)=MmXp)X(pXp)+(mXMn—p))x({(n-p)Xp)
Ur'X=XTU=0and UTU =1
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Knockoff study

1)
ZES > X=X(0-219+0UcC

where U is orthonormal to the column space of X, C € R™~P)*P satisfies CTC =
2§ —SZ71S >0, S is diag{s} and s=(sy, ... 5,) has nonnegative entries.

- X=A+X

- ATX = =S

ATA =28

A=XB+UC

UrX=XTU=0and UTU =1
—S=ATX=XT"A=X"XB+UC)=XB+0 = B=-X71§
2S =ATA=B"XT +CcTU")(XB+UC) =BTEsB+C'C
3 =Sz 1S+ CTC =>C'C=25-8x71s
X=A+X=XB+UO)+X=X-X2"1S+UC=X(0-2"1S)+UC
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Knockoff study

2)

T D R iy ot eeley o T
[XX] [XX]—‘Z_S . ‘ « X=X1-371S)+0Tc

where U is orthonormal to the column space of X, C € RP)XP gatisfies CTC =
2§ —SZ71S >0, S is diag{s} and s=(sy, ... 5,) has nonnegative entries.

« UTX =XTU=0and UTU =1
XTX =XT(X(01—-271S)+UC)=2(-271S)+0=2-5
TR = ((1 _sy—DxT 4 CTUT) (X(1—x271S) + TC)
(1) (2) (3) (4)
(MxB)=T-ST™HXTXA -2 = -5I-271S) =2 — 25+ Sz71S
(Mx@)=2)xB)=0 ~UTxX=XTU=0
2)x(4)= CTUT xUC =CT'c=25-S271s -~ UTU =1
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Knockoff study

2)

X—3S5
2
where U is orthonormal to the column space of X, C € RMP)*P satisfies CTC =

2§ —SZ71S >0, S is diag{s} and s=(sy, ... 5,) has nonnegative entries.

e UTX =XTU =0and UTU =1
XTX=Y—-25+Sy71s4+25—§53%"1g
=3

> XTX=Y—-Sand XTX =32

XX XA = | = S £ =X(1-3"15) +0c

[XX]T[XX] = ZES ZES‘ o X=X(0-x"1)+UcC
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