BINARY INSTANCE-SPECIFIC COST LEARNING

i - ifi bservation:
A T et 40 QO 2
@ Define “frue class” as cost minimal class
Y BEAHRREE A IARREILGO 1] — cO[o])
Cost-Sensitive Lt [Rayt’3 w?

x(7) 1 1 0 0
x@ 1 2 0 1
x(3) 7 3 1 4
@ ‘Now solve weighted ERM:  Learning goals
@ Instance specific costs

Rorp(8) = 3w (vyw;-}d(ww))

@ NB: Instances with equal costs are effectively ignored.
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i MULTICLASS/COSTSPECIFIC COST LEARNING

| o Consider g =2 - Vanilla GSLiis'specialcase ofinstance specific, O O X
l use'cl) same for'all x() ofthe samewlags ~ - -
@ Defir rue class” as cost npinimal CJRsé class x O
@ Define observation weights:| =1l — p'={@
. X X
1 I 1 D () 0
7 1, ]

° ﬁor two‘x‘ f) with’ yx¥ 2ﬁa{ndy =3:
| c1] c2] c3] yl)
,xU) ‘/\‘0“ ,‘1\ 2\
AN x(Z‘) L W LY I \‘X v N
x® 1 0 1 2
o NB (4 > it al
@ Setc [y ’]— 0 i.e. zero cost for correctpredictlon
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CSOVO tASSme STS

o Let DM = {(x!’) RSl ey leder xR&itance specific

° B(Hﬁ\pk? ame for all x'"/ of the same class
el cfje]claet [3)
x) o1 -2 3
xBH111 0 o1 A
,‘_Lx(3)!2“ 00 37
@ ldea: Reduction prinéiple o binary case (weighted fit) by

one -versus- on? (OVO)
< dl

X'
o For class jvs. k:

o How to deal with|theé label )22 () €an Be ngither j nor k.

» How to deal with|the jcosts c¢Mj] and c“( 0[k]? “
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When ' training<a binary classifier f6:%)) for class j vs. k,
» ExanGhoose cost min class from pair arg m|nHJ ¢V as

i
|
I ground truth ‘
e Sample wei / 2 costs
‘C“)U] - C({)[ku 1 : 1
@ Example continued:y ! ( ‘
| ® ldea Hd Fl L e lZL ' '[NI Ufivsal,, f 1 ws:2] pv'[1vs 2]

Wx“', se8ne (O 0/2 1 2
CCU I R 1 1/0 2 1
radess Vs ki o 3 2/0 2 2

o Hol e¥pdal elife)hec™isi | c""2vs 3harifasidier w2 vs 3)
x 0 2 3 1,23 2 1

o JipW todeal wifh the costs|c!”/[gand ¢'V[kly 1
x1#) 2 0 3 03 2 3

®
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o Example icontinued oy classifier / for

slass j vs. f
dasSs [ VS

¥ vs 3] W vs 3]

o w,r :l_cfi?‘[u c"‘lP-l \c“’[ﬁl ¥t vs 8ln
nd@ruth 2 3 013 1 3
xf‘n‘ 0. " 0
Qarhple nply diff between the 2 costs
o x'z;"‘ ! [‘ C‘ ei ?‘ 0 Sil [; i o ntl : .
ap everythnng up:

© Repeat stepd and 2:fordifferent (5. k)

ntinued:
#orclass; vs. k transfor

all (?(“) ) to

0 ’Pre ict’ usnng the votes fro aIHU k),

° Theqretl al guarantee
test costs of final classifier < 2

2 1

1k test cost of £U-K).,

__ [
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