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_ complete solutions
rer'anllle* FLIL S X =XZ + LY co—— 7 = V(] — S)VT and L* = UySUT

SVD(X) = UyZyVyf S is any block-diagonal matrix that satisfies two constraints:

SN

1) its blocks are compatible with Zy, i.e., if (Zx);;# (Zx)j;, then §;; =0
2) both S and I — S are positive semidefinite.
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Accuracy = — AAAI 2017
Table 1: Comparisons of different methods on simulated streams.
KDD Cup 99 Forest Cover MNIST

Algorithm Accuracy F-measure Accuracy F-measure Accuracy F-measure
iForest+KNN 0.8674+0.01 | 0.882+0.04 | 0.707£ 0.02 | 0.742+£0.08 | 0.720 & 0.06 | 0.593 £ 0.05
LACU-SVM 0.85340.05 | 0.8274£0.02 | 0.702£ 0.07 | 0.752+0.11 | 0.752 £ 0.01 | 0.697 &+ 0.04
SAND-F 0.88040.03 | 0.8924 0.03 | 0.7994£ 0.02 | 0.771£0.03 | 0.725 £0.04 | 0.622 £+ 0.03
ECSMiner 0.85740.03 | 0.8524+0.06 | 0.823=L 0.05 | 0.794+0.02 | 0.745 +=0.07 | 0.641 £ 0.03
SENC-non-MaS | 0.7924 0.08 | 0.72240.13 | 0.633£0.02 | 0.651£0.05 | 0.701 & 0.07 | 0.652 £ 0.06
SENC-MaS 0.8974 0.03 | 0.9024+0.02 | 0.792+ 0.04 | 0.752+£0.07 | 0.817 = 0.05 | 0.710 £ 0.09

Table 1: F1, Precesion and Recall for seen classes 2,3,5 in MNIST dataset (NIPC means number of instances per class)

Measure NIPC | OC-SVM  MOC-SVM l-vs-Set  OVR-SVM NNO ASG-SVM

. Fl 100 398+.033  4464+.028  488+.046  .552+.021  424+.013  .570+.029
Z 1000 | .389+.026  .437+.027 5424043 .612+£.013  421+.010 .624+.024
O Precision 100 330+.037 4144033 .3364+.051  .398+£.019 367012 .539+.027
S ) 1000 | .314+.027 .374+£.031  .3884.048  .534+.017 .379+.011 .566+.022
A Recall 100 S502+.031 .4844+.030 .882+.046  .898+.024  .501+£.014 .605£.031
‘ 1000 | .511£.029  .525+£.027 .897+.044 716£.014 4744+.012 .697+.025

Z Fl 100 645+.035 9184+.031  .882+.048  .895+.023  702+.012  .933+.030
= 1000 | .617£.031 .905+£.029  .8974+.044 930+.016 .7224+.011 .935+.026
“':J Procision 100 736+.036 9414+.034 .983+.049  .987+.020 .763+.014 .957+.028
3 ) 1000 | .726+£.027  .944+.033  .986+.043 .968+.018 .763+.012 .966+.024
% Recall 100 ..?77:|:.032 897+£.032  7524+.053 .818+£.025 .650+.013 .911+.034
1000 | .538+.030 .870+£.028 .7894+.048 .896+.013 .685+0.01 .907+.026

IJCAI 2017



com p are Wlth mn | st Algorithm 1 Solving Problgm (6) b}f Inexgct ALM. '
Initialize: 7 = .J = 0.L = S = 0.F = 0.Y] =
0,y = 0,Y3 = 0,0 = 1078, max, = 105, p = 1.1,
and ¢ = 1075,
while not converged do
1. Fix the others and update .J by setting J =
arg min ;%HTH* + 31— (Z + Yo /)%
2. Fix the others and update S by setting S =
arg ming %{||8||,r - %||S — (L +Y3/p)||%.
3. Fix the others and update Z by setting Z = (I +
XTX) Y (XT(X—LX —E)+J+(XTY, =Ys)/10).
4. Fix the others and update L by setting L = ((X —
C—— ) XZ—-E)XT+S5+WMXT —Va)/m)y(1+-XXT)~1,
5. Fix the others and update £ by setting £ =
areming A/ gyl | Ell1 + 05| — (X — XZ — LX +
N | Y”MP; /M| £l £ = (
6. Update the multipliers by Y7 = Y; + (X — X7 —
LX—-FE)Ys=Yo+u(Z—-J),Ys=Ys3+pu(L—-25).
7. Update the parameter p by o = min(pp, max,,).
8. Check the convergence conditions: || X — X7 —
LX —FEl||lo <&, ||Z—=T||eo <z, and ||L— 5|0 < .
end while




[ o 0 0 0 o0 0 0 0 0
0. 0. o0 0 0 0 o0 189 253
0. o0 0 0]
[ o 0 0 o o0 0 0 0 o
0. 0. 0 0 0 0 151 246. 253.
0. o0 o0 0]
[ o 0 0 0 o0 0 0 0 o
0. 0. 0. 0 0 100 244 252. 192.
0. o0 0 0]
[ o 0 0 o o0 0 0 0 o
0. 0. 0. 0. 43 246 252, 200. 1L
0. o0 0 0]
[ o 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 3 170. 253. 245. 73. 0.
0. o0 o0 0]
[ o 0 0 o0 o0 0 0 0 o
0. 0. 0. 97. 252. 252 87. 0. O
, 0. o0 0 0]
min[|Z||, + |IL|[. + [IE|l; s.t.X=XZ+LX+E [ o 0 o0 0 o 0. o0 o
ZL 0. 0. 0. 222. 240. 151. 13. 0. O
0. o0 o0 0]
[ o 0 0 o0 o0 0 0 0 o
0. 0. 189. 253. 206. 0. 0. 0. O
0. o0 0 0.1
* min||Z|l. + ILll. s.t.X = XZ + LX C o o o o o o o o o
Z,L 0. 85 250. 253. 102 0. 0. 0. 0.
0. o0 0 0]
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