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Proof of Theorem 1: Tt is clear that P(w(!), (")) <
FOQ(wD), since (w = w1 ¢ = 0) is a feasible
solution for problem (10). So,
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YO Slw® = WY <@ T —aw ). (1)

The LHS is lower bounded by v g(w®=)T (w(t) —
w(t=1) + Llw® — wl=D|2 1 Then, we would
have p(w(t)ﬁ(t)) > 7(t)g(w(t—1))T(W(t) — W(t—l)) 4
wlD[2 > I g(w D)2 So,

~2Z2 (w2 < Pw®,40) <
Yo Maxy Q(W(t)) = ~v9D. It is clear that in problem
(5), R = Cmax{maxm ||Bij||,maxi ||B1H} ]
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Proof of Theorem 2: The algorithm terminates un-
der two conditions. We show under either of the two
conditions, the algorithm terminates after finite steps.

1) Condition 1: As shown in step (8) of Table 1, if 5(*)
is below a specific threshold €1, the algorithm termi-
nates. It is clear that the method cannot execute the
step (7) to step (9) more than log %/1og(n) times.

2) Condition 2: Suppose the conditions stated in step
(4) hold. By rearranging Eq.(1), we can get: ¢() +
QW) =W ) < — 5 [wl —wl=D2. S0, [0+
Q(w') —Q(w'™h)| > D)2 > =67 Tt
means that, each executlon of step (4) to step (6) will
decrease F(w) by at least %92. Since F(w) is upper
bounded by E and lower bounded by 0. Step (4 )

step (6) cannot be executed for at mos

<)||Wt)_

By summarizing these two conditions, we can conclude

that the total number iterations should not exceed
2F

log = /log(n) + 5%

Here, to avoid confusion, g(w(tfl)) =gt—1.

The problem (5) is upper bounded by nC, since
(w=0,§ = 1),i = 1,...,n is a feasible solution.
So, the maximum number of required iterations is
log £ /log(n) + .

mo2
Proof of Theorem 3: The Rademacher Complexity
of Fg can be calculated as:
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where  j7 = argmax; wl B;;, W} =
argmaxy | Y., 03\ max;ep, W. By and
wi = argmaxw |y ., (1 — 0;)\; maxjen, w! Bj;|.
It can be seen that the Rademacher Complexity is
composed of two different parts. The first part is
mainly derived from the multiple instance setting,
while the second part is from the traditional setting.

Proof of Theorem 5: It is clear that
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If ¢y < Oy, max{g—fa,l — %(1 — a)} = g_?a7 So,
max{g—fa, 1- g—f(l —a)}Cy 4+ (1 —a)Cy = g—faCl +
(1 - a)OQ = (5.

IfCy < O, max{%a, 1— g—f(l —a)}=1- %(1 —a),
So, max{g—fa, 1- %(1 —a)}C + (1 —a)Cy = (1 —

g—f(l - a))C’l + (1 - a)C'Q == Cl.

By summarizing these two conditions, we can get the
conclusion.l]



