Copulas - Theory & Project with R

1. Formulas for Marginal Probabilities

1.1

1.2

1.3

14

P(Xy <a)=F(a) =C(F(a)1) =C(uy, 1) =y
P(X, <b) = F,(b) = C(1,F,(b)) = C(Lup) =u,
PXi,>a)=1-PX1<a)=1-F(@=1-CF@,1)=1-Clu;,1)=1-uy

P(X,>b)=1-PX,<b)=1-F(b)=1-C(LEDL)=1-CLu)=1—-u,

2. Formulas for Joint Probabilities

2.1

2.2
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2.4

P(X; < a,X; < b) = Fi3(a,b) = C(Fy(a), F;(b)) = C(uy, uz)
P(Xl < a,XZ > b) = Fl(a) - Flz(a, b) =Uu — C(ul,uz)
P(Xl > a,X2 < b) = Fz(b) - Flz(a, b) = Uy — C(ul,uz)

P(Xl > a,XZ > b) =1 +F12(a,b) _Fl(a) _Fz(b) =1 + C(ul,uz) _ul _uz

3. Formulas for Conditional Probabilities

3.1

3.2
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3.5

3.6

3.7

3.8

_ P(Xi=aXpshb) _ Clugup) _ CQugup)
PX;<alX,<b)= P(Xp<h)  C(Lup)  u

_ P(X12a,X3;>b) _ uy—C(ug,up) _ uy—C(uy,up)
P(Xl <al XZ > b) - P(X,>b) - 1-C(1,uy) B 1-u,

_ P(X1>a,X55b) _ up—C(ugup) _ up—C(ug,uy)
P(X;>alX;<b)= P(X,<b)  C(lup) Uz

_ P(X1>aXp>b) _ 1+C(uauz)—ts—up _ 14C(uaUp)—Us—Up
P(Xl >a I XZ > b) - P(X2>b) - 1—C(1,u2) - 1-u,

) _ P(X;sbX1=a) _ C(uquy) _ C(uq,uyp)

PX,<blXi<a P(X1<a) Clud)  w

_ P(XpsbX1>a) _ up;—C(ugup) _ up;—C(uq,uy)
P(Xa <b1X,>a)= P(X;>a)  1-C(uy,1)  1-ug

_ PXp>bXi=a) _ ui—C(uqup) _ U —Cusup)
PX;>blXy<a)= P(X;2a)  Clup1) U1

_ P(Xp>b,X1>a) _ 1+C(uqux)—us—u; _ 1+C(Uqup)—uU—U,
P(X2>b1Xy>a)= P(X;>a) 1-C(uy,1) - 1-u,
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