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Deep Feature Selection 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

- Why use a correlation structure
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peqUred B M

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=X1-2"19+0cC

1
e X=|(0[,2=]1,27t = 1]
—1
~ ~ 1 ~
e X=X(A-=-X19+U0c=10|(1]=|1]S)+ UC
—1

CAU AutoML LAB 4



Deep Feature Selection study
peqUred B M

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=X1-2"19+0cC

* The closer S is to 1, the more significant the feature statistic W is..

« Ex) Lasso coefficients:

If S is close to O, the lasso coefficient is almost the same, making

meaningful comparison difficult.
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Deep Feature Selection study
peqUred B M

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

X=X1-2"19+0cC

. [XX|T[XX] = ‘ZES > : °|=6
=> covariance matrix of augmented design matrix
=> positive semi-definite matrix
(referenced by Covariance matrix page of Wikipedia)
« 2 methods for calculating S

Semi-Definite Program (SDP)
Equi-correlated
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1 XS e .
G = ‘Z “ ¢ 5 ‘ Is positive semi-definite matrix,

IFF 2X—S>0and 2S—-SX71S>0

Equi-correlated knockoffs:
Sj = 2Amin(E) A1, where X/ X; = 1 —s;, diag{s} < 2X"X

=> minimize |(X] X;)|
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peqUred B M

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=X1-2"19+0cC

e Ul'X=0and UTU =1
- Deterministic U

1: Perform QR decomposition |X 0,5, | = [Qx Qo] R

2: U« Q,
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Thyroid Associated Ophthalmopathy Research

» Ats2hEl MO0 EEO| IHEHEl 95

e Train: 7| &2 M|AHIEH O|M 2t=2 El AX 3 H|O|E{ Al

T WAZ 2AZ  AlMlE
AX 1 %k 50% 24 50% < 50%
AX2 o 900 °f 90% ©F 90%  °f 90%
AX 4 °%F90% <4 90% < 90%
AX 5 °F50% 24 50% 2 50%

=> ol d X0 x1273 S{A] M OAMEO[H 2= XALD HOte HX
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« AtS2tEl MM O|M REO| C=XQl Hs
e Train: CO 2 — O|HH0| == AM[|2HIE[O|M 2t=2F CO 2 250%
CO 2 - O| 0| =A™ E[O|H 2t=2F CO 3 50%
4 28 U AJAIZA
CO2 EBE%F 90% 0|4t
CO3 TNAo=z 4|
=> 2tz ==
CO 2: CHEF 250+ 1,023*0.9=1200/1273% &2 HE 1™ &
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- Sf2 Xlaliglofet HE:

X

all

2tz ol =210|A AE &Y 8l N
- CO3 M| HIE| oM
- AX 1~5F =204 X|Ht M| | O]M

_ oto} of2atel M AME|O|M 0]S LR TE

rQ Mo
-

- &2 = OB Al HIEF S 2 Activity IHY &
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- HE A

- 2HSEY =2 13 0|4 AX
-2 E8129 17 of4
!
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