Appendix of ”Adaptive Consensus Clustering for
Multiple K-means via Base Results Refining”

Appendix A: Derivation of Eq.(10)

We have
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Let £1 = tr (A*XXTART), £y = tr (30, GIFMXTAR), £5 = tr(ATA),
and £y = |A — (I4+ D 2 WD~ 2)/2|/%. Then we compute the partial derivative of
L1, Lo, L3, and L4 w.r.t. A respectively.

Defining an auxiliary variable U = Ak, according to the chain rule, we have
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where J¥ € R™*" is a single-entry matrix, whose the (i, j)-th element is 1 and other
elements are all Os. Then, it is easy to verify that
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Denoting B =3"" _| XF™TG™T we have
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Moreover, we have
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and by denoting C = (I+ D~2WD~2)/2, we have
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To sum up Egs.(3), (4), (5), (6), we obtain
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Appendix B: Derivation of Eq.(12)
We have
wmin 7 = A[W — FJ}% — Str(ATD i WD} ®)
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Denote Z, = |[W — F||%, I, = tr(ATD WD~ 2), Iy = tr(ATW), 7, =

tr(D-*WTD " 'WD~ %), Z; = tr (ED—%WD—%), and Zs = |W — VJ[2..
We have
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Now, we consider the derivative of Z,. Taking D;; = Z:Zl W, into Zs, we have
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Reformulating it to the matrix form, we have
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Similarly, the derivative of I is
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Now, we consider Z,. We have
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Reformulating it to the matrix form, we have
givé =2D'WD™! — diag (D™? (W'D'W + WD 'W'))17.  (16)
To sum up Eqgs.(9), (13), (10), (16), (14) and (11), we obtain
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