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The method and code published in
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Lecture Notes in Computer Science |1848:42-53.
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rs/chung.2019.CNI.pdf
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Matlab code

http://www.stat.wisc.edu/ mchung/transpositions

Given vector data X,y and the the number of
permutation per_s the permutation test is done by

[stat_s, time_s] = test_permute (X, y, per_s)

Given the the number of transpositions per_t, the transposition
test is done by

stat_t=[];

for i=1:1000
[stat, time] = test_transpose (X, y, per_t/ 1000);
stat_t=[stat_t; stat];

end



http://www.stat.wisc.edu/~mchung/transpositions
http://pages.stat.wisc.edu/~mchung/transpositions/matlab/test_permute.m
http://pages.stat.wisc.edu/~mchung/transpositions/matlab/test_transpose.m

Standard permutation test
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Computing stat. at each permutation is the usual computational bottleneck



Limitation of permutation test

Serious computational bottleneck in large sample
brain imaging studies.

) Need to permute million voxels.

2) Compute the statistic for each permutation.

The proposed transposition test will bypass the
computational bottleneck.



What is transposition?
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How statistics change over a transposition
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Mean and variance function changed incrementally




Online computation over transpositions

/() =Y ay wx) =Y (o - 227)
om  JI=1 J=1 OBm+2)

T-stat computation per permutation O(4m+4n+20)

T-stat computation per transpositions O(35)



Subject labels

Two groups mix quickly over transpositions
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DTI study: structural connectivity difference
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possible transpositions in twin data

More complex example

Permutation is the composition of two types of permutations

MZ-twins
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Permutation within twins

Permutation between groups

Db Q
1 JRp— |
SN N
(I (I
_||H“|J P
nlm.-!“m“
PS> D
LU LU
= a\
oL g
& S
A —
fa\ &\
= =

— 2
= 8
P [ P [
ST T N
SN
I I
= a
g ap)
& S
ISR
“1_II.“1_
P D
(I (I
— o
a\ A
= =

™ AN
i

= 3




More complex example: twin correlation under transpositions

MZ-twins DZ-twins
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and between groups and between groups

p-value is computed by determining the empirical distribution of
Correlation under random transpositions



