Recap

have developed a theory for analyzing prediction of Lasso ~»
with high probability:
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without requiring any condition on X (except scaled columns)

if we want to analyze 3 — ° (in a certain norm) we need
conditions on X (e.g. X(®) = —X(") causes non-identifiability)



Sparse eigenvalues

suppose X0 = X°
then:
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idea: restrict to small sub-matrices
~» sparse eigenvalues (Meinshausen & Yu, 2009)

Fn(m) = __min  (Nn(Es):18] < m)

SC{i,p
BB

2 .
— n(m) =
i 8201 8lo<m 18113

Then: if we require ¢2. (Sy + So) > O:
since [|6 — 8%lo < sy + So We obtain

0 =[X(0 - B%)5/n > ¢rin(se + s0)[16 — 5°|I3
~ 0 =0



Conclusion:

if we restrict to sparse vectors @ with at most the sparsity of 3°,
i.e., [16]lo = so < [[8%0 = So

~» can identify the regression paramter vector if $2. (2s9) > 0
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