how can we calculate a cutoft to separate the high reproducibility 1Cs from the
low reproducibility I1Cs?

—

Once we calculate Reproducibility (M C4) , Reproducibility (M C5) , ..., Reproducibility (M C, ),

K = number of ICA runs
nc = number of extracted ICs in each run
n = length of each IC

mgm) = n X 1 vector of the jth IC from mth ICA run

unique integer associated with
each component in each run

1...n¢c [nc—|—1]...2nc [(K—l)nc—l—l]...KnC
run 1 run 2 run K

cross-realization cross-correlation matrix (CRCM) G

randomly label IC ¢ from run [ as IC d from run s.
produces one realization of ICs under Hy.

Hy: Null hypothesis is that none of the ICs are reproducible. Hence we can
This random labelling

random labelling

p(i) #p(j) it i # j
integers 1,2... Knc

random permutation of integers

———— — permuted integers p(1

),p(2)...p(Knc)

p(1)...p(nc)  plnc+1)...p(2nc) p(K—1)nc+1)...p(Knc)
—~ " — \/_/
run 1 | Hyg run 2 | Hyg run K | Hy
diagonal nc X ne block matrices
are ignored in component matching
reproducibility calculation for 1 realization of ICs under H
r~ ™
We repeat the reproducibility calculation for R realizations of ICs (e.g. . (1) (2) (K)
R = 100) under Hy using the random labelling process described above. Suppose matched component 1, M7 consists of the matched 1Cs Lig oLy 5oLy

This gives us a distribution of ”Reproducibility” values under Hy. Each
realization of Hg produces nc "null” reproducibility values.

Hence for R realizations we get R X n¢ values that define the null distribu-
tion for testing the observed reproducibility values Reproducibility (M C;).

Denote the vector of this "null” reproducibility values by Reproducibility .,

Calculate p-values for Reproducibility

Form the K x K cross-correlation matrix Hpy;c, between the matched compo-
nents in MCy. The (a,b)th element of this matrix is simply Hasco, (a,b) =

|corrcoef (a:(a), az(-f)) |. The normalized reproducibility of M C; is then defined

la )

as: P
2
Reproducibility (M C;) = ((K — 1)K) S: y: Hyreo, (a,b)
a=1 b=a-+1

1))
>0

Gim(i,7) = |corrcoef(x;

o maximal element of G occurs in Gy, at position (i, j)

e Hence component ¢ from run [ matches component j from run m

e Denote this matched component by MC,

o element (aq,7) is the maximal element in the jth column of G1,,

o element (i,b1) is the maximal element in the ith row of G;
e In this case, a1 = b;.
e Therefore we zero out the a;th row from Gq,.,r=1,... K
e Similarly, we also zero out the bith column from G,1,r=1,..., K

(zeroed out rows and columns in this case are shown in Orange)

Add component a; from run 1 to MC}

e clement (a9, j) is the maximal element in the jth column of Gy,

e clement (7, bs) is the maximal element in the ith row of Gys

e In this case, as # by and Gaoy,(as,j) > Gia(i, bo)
e Therefore we zero out the asth row from Go,.,r =1,..., K
e Similarly, we also zero out the asth column from G,5,r=1,..., K

(zeroed out rows and columns in this case are shown in Blue)

Add component as from run 2 to MC}

After processing G,.,,,r # [,m and Gy,.,r # [, m we also

e Zero out the ith row of GGj- and ith column of G,; forr =1,..., K

e Zero out the jth column of GG, and the jth row of G,,,,- forr=1,..., K

(zeroed out rows and columns in this case are shown in Green)

>

Reproducibility p-value for MC; =
Observed value of Reproducibility (M C})

{[number of Reproducibility ,,,;; = Reproducibility(M C};)] + 1}

(Rnc + 1)

>

Distribution of ”Reproducibility”
values under null hypothesis Hy

Reproducibility




