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EH6

Algorithm 1: Pseudo-code for the proposed framework

Input: Training dataset Xamri, Xsxp, C, Y, s ; network architectures Q. P, G. D, C and their parameters Og, Op, Og.
©p. O¢: an optimizer SGD and hyperparameters ¢, 77; loss control hyperparameters e, Qtgen. Qdiss el Oreg

1 Estimate the SNP mapping matrix M where m () = 3§ (1&;)1) /N,

2 while Network parameters not L'rrm’crqz'd do

3 | Draw data {‘cl\qfu xg]’\,p clbl y®) )L 4 Mini-batch is ignored for the brevity
: = ' 22 SN Fan
4 | Map the given SNP vector ey = {m( = ).m( e ) s N)}

s (n®,0®) @ (eéi%) # Encoding embedded SNP vector

b ( 7 . - (B
6 zéNJP — ‘Lt(b] +vo® ® e where e ~ N (0,1), e(Sl\?P +— P (ZSNP) ¥ Representation & reconstruction

7 ;i) +— —ape ELBO (9&19 zgg}, gp) # Reconstruction loss

8 z\?) + Concat zé’;fp (‘(b)) # Concatenating latent vector with demographic vector

9 (x(\?R[ a‘bJ) + G (z®) # Generating fake MRI and attentive mask

| Lk agn MSE (D (xih ) 1), L§) « o MSE (D (x{fx,) . 1) + 0 MSE (D (x{1) .0) # GaN Loss
11 (b 5 %C(a“" ® “;ARI) # Analyzing neuroimaging data

12 L(“] + agrFCE (y®,3® ) LM. + arg MSE (s(®,5®) # classification & regression loss
13 Bg + B¢ +5GD Lm —‘L.,(.n' r]) Op + &p +5SGD (L(b)'-r) # Update representation module

14 Op + Op +SGD Lfﬁbi]. ) B¢ + ©g + SGD (Lmu +L‘C]b,-’ + Lm r]) 4 Update association module

15 O¢ +— B¢ +SGD (Ldf r]) and/or SGD (LLQ) 1;) # Update diagnostician module respectively

H7
Task SVC/R PCA LPP [32] MLP-Concat [18] MLP-Fusion [16] Proposed
CN/AD AUC .8544 4+ .0170 .8454 4 .0350 8811 £ .0231 8 +.0195 ‘PU‘)l -+ ()711 .9231 £.0248
: RMSE 3770 2.684 + 2872 2.861 + .3093 5+ .2905 2 2.718 + .3025
CNIMCI AUC .6 L0476 .6070 £ .0651 .6309 £ .0449 ”)-LU +.0436 .6973 £ .0281
B RMSE 1.942 + .0949 1.926 £+ .1070 1.990 £+ .1031 1.801 4 .1730 1.803 + .0811
MCYpMCI AUC .6500 £ .0518 .6802 £ .0557 .6571 £+ .0790 7134 = .0615 7351 =+ .0355
SaRHR RMSE 1.900 =+ .0¢ 1.812 + 1306 1.733 & .0811
CN/MCI/ mAUC .0332 J 8 .6122 + .0263 7133 £.0513
AD RMSE .1100 .1308 2.580 %+ .1950 2.490 £ .1085
CN/sMCl/ mAUC .0493 L0638 .6931 £ .0510
pMCI/AD RMSE 1402 7 2.553 1+ .1322
=48
Task Case 1 Case 11 Case III Case TV Proposed
CN/AD AUC .8241 + .0270 .8320 +.0421 87724+ .0205 8818+ .0428 .9231 4 .0248
RMSE 3.540 + .3819 3.668 +.3968 3.304 + .2935  3.349 + .3492 2.718 £+ .3025
CN/MCI AUC 6417 + .05117 L6070 £ .0950 6610 + .0443 L6646 4 .0420 .6973 £ .0281
= RMSE 2.133 + .0855 1.992 + .1138 1.833 £+ .2069 2.016 + .4709 1.803 4+ .0811
SMCI/pMCI AUC 6388 £ .0860 6125 +.1047  .6841 +.2000 .6748 £.1109 .7351 +.0355
3 P RMSE 2.003 £ .1105 1.996 £ .0954 1.941 4+ .1319 1.906 £+ .0971 1.733 4 .0811

CN/MCl/ mAUC .6798 £ .0851 .6210 + .1209 .0406  .6833 £ .0318 .7133 £.0513

AD RMSE 2.688 £ 1860 2.533 £.1295 1776 2.570 4= .2025 2.563 4 .1908
CN/sMCI/ mAUC .6308 4 .0953 .6032 +.1370 (n()(J +.0373 .6581 +.0318 .6931 £ .0510
pMCIAD RMSE 2.881 £ .0571 2.790 £.1533 2,633 £.1090 2.631 % .1129 2.553 1 .1322

‘l
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