Recap

Inference in high-dimensional linear models: p-values and
confidence intervals

one cannot use the bootstrap or subsampling for approximating
the distribution of the Lasso

it is inconsistent due to non-Gaussian limiting distribution of the
Lasso

if an(BLaSSO;j — 5/‘-)) — Z,Z ~ non-Gaussian distribution F

then  an( Blusey —Prassos) 7= Z in probability
N——
bootstrapped



De-biased or De-sparsified Lasso

consider (as in partialing-out):

20 = X0 _ x(D50)
= Lasso residuals from X0) vs. X(=) = {x(0); k = j}
49 = argmin_ [|X0 — XCD 5+ Ajll7]4

build projection of Y onto Z0):

YTz B 0 (XUNT Z0) 0 4
X0 = 2 o200 Ok xayz0
Y=XB0+¢ k#j

bias



estimate bias and subtract it:

i ( X(k))T Z() .
bias = L B
k#j
standard Lasso

~» de-biased/de-sparsified Lasso estimator

N yTz() XNTz(0) .
(XUNTZU) poy (XUNTZU)
j
not sparse! Never equal to zero forall j=1,...,p
computation: for computing all b;, j=1,...,p

~ p+ 1 Lasso fits
i.e. O(p  npmin(n,p) )= O(p?n?) comp. complexity
—_———

comp. Compl. of Lasso 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:

(x(/))Tz(/)/n A'
1ZD]|2/+/n

plugging-in &: ~ confidence intervals/hypothesis testing for ﬁj‘.’

oW s ———(b— 8)) = N(0,1) (j=1,...,p)



more precisely (since ¢ is assumed to be Gaussian):

o (XU )TZ(I /n b
V20 1Z02/v/n
(W1,-- Wp)" ~ Np(0,9Q), ;=1

plAjl = 0p(1)

5/) Wf"’A/'

,,,,,



can test
Ho, : 5] =0 versus Hy; : B] #0
can also test group hypothesis: for G C {1,...,p}

Hog: B =0vje G
Ha : 3j € Gsuch that 8 # 0

under Hy g
4 (XU Z0 /)
max o f— b = max W + Al < max | W;

N——
distr. simulated

and plug-in & for o



