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2. Preprocess
3. Active Learning

4. Incremental Learning
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Input: labeling budget B, Strategy (parameters)
Output: at every time iteration output classifier L
Initialize: labeling expenses b « 0

1 repeat

2 | receive incoming instance X
3 | if b < B then

/fbudget is not exceeded
4 if Strategy (X ,parameters) = true then
5 request the true label y of instance X
6 update labeling expenses b ;
7 update classifier L with (X, v);
8§ if L, exists then
9 |_ update classifier L, with (X, v);
10 if change warning is signaled then
1 L start a new classifier L,:
12 if change is detected then
13 L replace classifier L with L,:

14 until forever;
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Input: incoming instance X, trained classifier L,
threshold adjustment step s € (0, 1]
Output: labeling < {irue, false}
Initialize: initialize labeling threshold # < 1 and store
the latest value during operation

1 J; < argmaxy Pr(y|X;), where y € {1, ...,c};
if Pr(¥|X;) < & then

(]

/fluncertainty below the threshold
3 | decrease the uncertainty region 8 < #(1 — s);
4 | return labeling < true
2
6 else
/fcertainty is good
7 | make the uncertainty region wider & < (1 + 5);
8 | return labeling < false
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Input: incoming instance X, trained classifier L,
threshold adjustment step s € (0, 1], proportion of
random labeling v € (0, 1), budget B

Output: labeling < {true, false}

Initialize: initialize labeling threshold & < 1 and store

the latest value during operation

if y < v, where n ~ U[0, 1] is random then
if change detected then
L cut the training window

return labeling < RANDOM(B)

[

[}

else
L return labeling < VARUNCERTAINTY(X,, L, 5)
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Input: labeling budget B
Output: labeling < (true, false} indicates whether to
request the true label y; for X,

1 generate a uniform random variable & € [0, 1]:
2 return labeling < 1(¢ < B)
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