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Theorem
Theorem 1. Let s ≤ p/2 and l ≥ s two integers such that either

1. we have s + l ≤ p and lφmin(s + l) > sφmax(l) and set

κs,l =
√

φmin(s + l)

(

1−
√

sφmax(l)

lφmin(s + l)

)

> 0, µs,l =

√

φmax(l)

l
.

2. we have φmin(2s) > θs,2s and set

κs,l =
√

φmin(2s)

(

1− θs,2s
φmin(2s)

)

> 0, µs,l =
θs,2s

√

sφmin(2s)
.

Then, with probability at least 1−C1(ε, δ, γ′)p1−
γ′

1+ε , we have for any α > 0,

||f̂ D − f0||22 ≤ inf
λ∈Rp

inf
J0⊂{1,...,p}
|J0|=s

{

||fλ − f0||22 + α
Λ(λ, Jc0 )

2

s

(

1 +
2µs,l

√
s

κs,l

)2

+ 4s

(

1

α
+
1

κ2s,l

)

(||ηγ′ ||ℓ∞ + ||ηγ ||ℓ∞)2
}

where Λ(λ, Jc0 ) = ||λJC
0

||ℓ1 +

(

||λ̂D||ℓ1 − ||λ||ℓ1
)

+

2
.



Local Theorem

Theorem 2. Let J0 ⊂ {1, . . . , p} be fixed. Suppose that for some constants

κJ0 > 0 and µJ0 > 0 depending on J0, we have for any λ,

||fλ||2 ≥ κJ0 ||λJ0 ||ℓ2 − µJ0
(

||λJC
0

||ℓ1 − ||λJ0 ||ℓ1
)

+
. (LA(J0, κJ0 , µJ0))

Then, with probability at least 1−C1(ε, δ, γ′)p1−
γ′

1+ε , we have for any α > 0,

||f̂ D − f0||22 ≤ inf
λ∈Rp

{

||fλ − f0||22 + α
Λ(λ, Jc0 )

2

|J0|

(

1 +
2µJ0

√

|J0|
κJ0

)2

+ 4|J0|
(

1

α
+
1

κ2J0

)

(||ηγ′ ||ℓ∞ + ||ηγ ||ℓ∞)2
}

,

with

Λ(λ, Jc0 ) = ||λJC
0

||ℓ1 +

(

||λ̂D||ℓ1 − ||λ||ℓ1
)

+

2
.
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Boxes
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Haar

0 0.2 0.4 0.6 0.8 1
0

5

10

15

20

25

‖f − f̂ ‖2 = 1.09
‖λ̂‖0 = 8



Fourier + Boxes
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Fourier + Boxes + Haar
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Minimal penalty
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Dantzig and Dantzig+LS
n = 500 n = 1000 n = 2000
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Boxplots n = 500
Dantzig/Lasso Dantzig/Non adapt. Dantzig Dantzig/Dantzig+LS
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Boxplots n = 2000
Dantzig/Lasso Dantzig/Non adapt. Dantzig Dantzig/Dantzig+LS
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Dantzig / Lasso f1/f2
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Dantzig / Lasso f3/f4
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Dantzig / Non adaptive Dantzig f1/f2
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Dantzig / Non adaptive Dantzig f3/f4
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Dantzig / Dantzig+LS f1/f2
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Dantzig / Dantzig+LS f3/f4
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Lasso vs Dantzig
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Lasso vs Dantzig
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Lasso vs Dantzig
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Lasso vs Dantzig
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Lasso vs Dantzig
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