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B.26 The probability of (X7, X3) lying in a small square with bottom left corner
(21, 22) and dimensions Azy x Axg is

P(l’l < X1 <z 4+ Dx,200 < X5 SSCQ—FAJJQ)
event A

= F(iCl + A£C1,£C2 + A$2) — F($1 + A$1,IE2) — F(.’El,ivg + Aivg) + F(£C1,$2)
(1)

It is convenient to introduce vectors

A.”L'l 0
el—|: 0 :|; 62_|:A.’E2:|7

and the gradient and Hessian at the point (z1,x2):
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We can then approximate equation (1) using Taylor expansion to second order
1
P(A) = F(z1,22)+ (e1+€2)"V + 5(61 +e3)"H(ep +e2)
1
- <F(1‘1, 1’2) +e1*V + 561*}[61)

1
— <F(1‘1, 1’2) + "V + 562*}[62)
+F(21,72) + o((Az1)” + (A2)?)

After cancelling the constant and linear terms we are left with the quadratic
term:
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P(A) = 5(61 +e2) H(ey +e2) — 561*H€1 — 562*H62
+o((Dwr)” + (Aw2)?)
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= 3 (e2"Hey 4 e1*Hey) 4 o((Ax1)” + (Axa)?)
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= mA.’EleQ + 0((A$1) + (ACBQ) )



