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Probability forecast

aw X € [0, 1]
decision X = I(X/ > )

PoP

50% chance rain

Medical diagnosis
XeR
X =1I(X > x¢)

Appendicitis

white blood count



Loss (ky x) matrix

Optimal Naive Forecast

0y, = P(Y =1)

ONF =1(6,>~)=0



Model

L(y,=|6) = 6§(1 —011)" ¥
Qéllo—y)(l—x)(l _ golo)y(l—az) <
A

p(01)1; Ooj0 +0x) = p(01)1)p(0p)0)pP(0z)
~ “Beg, ,(0,0) x Beg, (0,0) x Beg,(0,0)"
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nQo0
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y,x) ~ Be(nii,no1)
y,x) ~ Be(ngg,n10)
y,x) ~ Be(n.1,n.q)

n11
ni11 + no1

npo T 110

n11 T Nno1
E(Oz|ly,z) =



Skill score

Y=1 Y=0
X=1| 0 9
Loss matrix X =0 1—~ O
EKONT) = 60,(1 —7)
= (91|19x + (1 - 90|O)<1 - 93:)) (1—7)
E(k") = 011027+ (1 — 0p)0)(1 — 02)(1 — )



E (kKON — E (kP)
E (kONF)
ex(‘91|1 — 7)
0y(1 — )

Skill : K;,,>0  Value: K, >0

P(Kfy > 0ly,x) «— P(61|1 > vy, x)



n11(1 —7) — no1y

Bl = G )@ =)

ni11 — No1
ni11 + 110

E(Kyoly,x) =



Example 1: Mammograms

922

Accuracy (XONF> = 97% Accuracy (XE> = 93%

_ 1

P(K1/0 > Oly,z) = P(01)1 > 1/2|y,z) = 10713



Continuous forecasts skill score

F; = P(Y =4,X <)
Ko o (1—7)F1—7Folo |
’ Hy(l_W)
—(1 —~)F F,
(1—7)F1+~ 01 — 1)
(1 —0y)y

(Io = 1(0y <))



Optimal decision point

.f(33|Y:O) 11— 0Oy

Bayesian classifier

ROC curve decision



Example 2: Appendicitis

X = I(White Blood Count > z.)

= 1 Cut open

= 0 Send home
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Example 3: Combine Two Forecasts: A, B € [0, 1]

X =I(wA+ (1 —w)B > ~)

(A= Humans, B = MOS)
If

A, B € {0,1}, Kg> Ky

Then
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P(Y=1/X)
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Actual forecast

X = I(wA+ (1 —w)B>~)
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