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Algorithm 1 Constructing MCS using AMac

1: Using the data (X, Y) and a criterion f, perform parameter estimation and ranking
of the models to obtain ordered models ,-"L"I_I.r = {EL:I?, ey IL:I?U} and their corresponding
parameters {EL:I?, !f:?], i=1,..,N.

2: Choose a set of probability weights a; for models ﬂ.:I?,E =1,.., N, satisfying EJN=1 a = 1.

3: Keep the data X unchanged, and generate new data ﬁ.[b],b =1,..B,i =1,..Nunder
the models {ﬁ.:I?, giJP], i=1,..,N, respectively.

4: Calculate the values of fy;(X, Y) for each candidate model in the candidate model set

M using (X, 1‘]-[&]] and sort them in ascending order:
[ i b
Fap X < a0 <o < o (6,01,

Resulting in an ordered sequence of models: A:IJ[.‘I;], IL:IJ[.ﬂ,. e j‘ln;Ij[E:,]\‘r
5: Repeatsteps 3and4fori=12,...,Nandb =1,2,...,B.
6: Calculate the empirical probabilities of MEI = M?, MF.Z = M?, . .,MEN = M?:

1

P(M}; = M?) = 5

B
NI e Li=1,,N.
o1 (Miy=Mi)

7: According to Equation (6), calculate for any € {1,--- ,N}:
Obtain
P(M;) = { P(Mops = K1), P(Maps = M), -+, P(Mope = 81%) }.
8: Based on the resorting of candidate models in descending order of P(M ), we obtain
My = {M], M5, ..., My}
9: By calculating

k

S P(Mopr = M) 2 1—4,

=1
we determine the minimum value of k, and the 1 — & confidence set for M,y is
M* = (MO, KLS,...., K10}
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Figure 1. ECP and ECP/AM for AMac and Mac at a confidence level of a = 0.1.
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MSPO OO O

Algorithm 2 Alasso-lars (AL): the construction algorithm for MSP

1: Compute the least squares estimate § = (jy,..., fp) under the full variable set, and
calculate @; = l{lﬁfl,j =1,..p.

2 Definex} = x;/w;,j =12,.., p.

3: Solve the lasso problem shown in Equation (8) using the lars-lasso algorithm:

: 4
B = argmin||Y - XBII* +An ) Iyl ®)
j=1

4: Assuming that the lars-lasso algorithm takes a total of N steps to solve Equation (8),
save the model M; consisting of nonzero variables at each step and let M, = {M;,i =
1,...,N} = {M,1 =1,.., N*} be the new set of candidate models. Here, M;,l = 1,..., N*
are mutually distinct models.
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Figure 3. Running time of the four methods.
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(a) sigma = 2.0 (b) sigma = 2.0
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(a) 90% confidence level (x = 0.1) (b) 95% confidence level (a = 0.05)
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