Recap

De-biased or De-sparsified Lasso
consider

200 = xU) _ x(-30)
— Lasso residuals from XD vs. XD = {xXK); k£ )
40 = argmin_ || X0 — X045+ A/H’V\h

build projection of Y onto Z0):

yT 70 0 Z(x(k))Tz(j) 0 eTz0)

(XU»TZU)Y;;QQ{ P K (XW)TZ0)

)
bfés



estimate bias and subtract it:

— ( X(k))T XU R
bias =>_ Spvrzm Lk
k7 standard Lasso

~» de-biased/de-sparsified Lasso estimator
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not sparse! Never equal to zero forallj=1,....p
computation: for computing all b;, j=1,...,p

~ p+ 1 Lasso fits
i.e. O(pnpmin(n, p)) = O(p?n?) comp. complexity if p > n



Theorem 10.1 in the notes
assume:

> ¢~ N(0,02)
> \; = Cj/log(p)/nand |ZV)|3/n> L >0
> so = o(v/n/log(p)) (a bit more sparse than “usual”)

> ||3 - B°l1 = Op(so+/log(p)/n)

(i.e., compatibility constant ¢2 bounded away from zero)
Then:
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plugging-in &: ~ confidence intervals/hypothesis testing for ﬁj‘.’

oW s ———(b— 8)) = N(0,1) (j=1,...,p)



more precisely:
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(Wi, ..., Wp)T ~ Np(0,Q), Q5= 1Y, max_[A] = 0p(1)

.....



test for group hypothesis: for G C {1,...,p}

Hog: B =0vje G
Ha : 3j € G such that ) # 0

under Hp g:
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max o \f— i| = max|W;, + A;| < max | W;
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distr. simulated

and plug-in & for o



Why the 1/1/n convergence rate?

de-biased/de-sparsified Lasso is considering
» low-dimensional components {Bjo;j € A} with |A| small

> V(b — 8%) = N(0, ) ¢ep Vi),V = lim nCov(b)
JeA J /€A

for large |A|: the sum would blow up the variance and the
scaling with v/n is not correct

» high-dimensional 3° and ¢,,-norm:

Vb= 3%|s ~ maximum of p dependent Gaussian r.v’s

~ C/log(p)
N———
under independence/weak dependence

~» +/log(p)/n convergence rate



