Appendices

Supplementary Materials for "Identifying diagnosis-specific genotype-
phenotype associations via joint multi-task sparse canonical
correlation analysis and classification" by Lei Du, Fang Liu, Kefei Liu,
Xiaohui Yao, Shannon L. Risacher, Junwei Han, Lei Guo, Andrew J.
Saykin and Li Shen, for the Alzheimer’s Disease Neuroimaging Initiative.

A Convergence analysis
‘We have the following theorem for the MT-SCCALR Algorithm.
Theorem 1. The Algorithm 1 decreases the objective in each iteration.

Proof. Since we need to optimize V and U alternatively, both the
convergence of Eq. (13) and Eq. (19) should be provided.
Firstly, we use V to denote the updated v, V. to denote the updated
v and so on. From Eq. (18), we have
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According to the Lemma 1 in (Wang et al., 2012b; Nie et al., 2010), we
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Then plugging them into Eq. (1) for multiple times regarding each
feature respectively, we arrive at
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Writing this inequations into matrix form yields
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Thus the objective decreases in each iteration.

Using the same method, we can prove that the objective also decreases
in each iteration when optimizing U. Then combining both conclusions
together, we obtain the following inequations

LLr(U, V) + Lscca(U, V) +0(0) + (V)

< LrLr(U,V)+ Lscca(U,V) +Q(U) + Q(V)

This finally completes the proof.
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