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Outline

« Knockoff study

« Thyroid Research Project Report
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Knockoff study

 Input: X,y,q,0,P where X is design matrix, y is response vector, g is target FDR
level, 0 is a optimization strategy for calculating s and P is a calculating
method for feature statistics.

» Output: Not-null feature set S
Step 1: Calculate knockoffs
X(X,0) =X(1 - (X"Xx) diag{s}) + UC.
Step 2: Calculate feature statistics W(X,X,y,P) = P(X,X,y) = Wy, ..., W,).
Step 3: Calculate threshold T
T(W,q)=min{T € {|W;|:i € [p]}{0}:

[{i€[p]: W;=-T}|
{ielp]:Wi=T} vl

< q}

if nul, T = oo,
Finally, S = {i € [p]: W; = T}
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Knockoff study

CXRIXR = |X7X XTR| | XX XTX - diag(s}
XTx XTX|l [XTX — diag{s} XTX
¢ XJTX]{ — XJTXk for VJ, k
« VITyv _ vT -
X]Xk—X]Xk for‘v’]-‘,tk F, F; Fp
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Knockoff study

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

XTXx XTX — diag{s}
XTX — diag{s}) XTXx

XTx XTX
XTx XTX

[XX]"[xX] = =

X(X,0) =X(1 - (XTX) ldiag{s}) + UC.
where U is orthonormal to the column space of X

and CTC = 2diag{s} — diag{s} (XTX)™ 1!



Knockoff study

W; = (largest 4 such that X; or X; enters Lasso path)

Degree of Freedom

5. 1 2 3 8 8 9 10 11 12 1314
+1 ifX; entersbeforeX;  « —— —_—
. Lot 3 o~
—1 if X; enters after X sl » -
. e . 1 o} [ | - o
minimize ||y = XBI13 + A11B11: e
2L e ——
3 I.
0 10 10 10

{i€lp]:wi<-T}|
{i€ [pI]Q:WViVZT}|V1 < q}

T(W,q)=min{T € {{W;|:i € [p]}{0}: |
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