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SEMESTER 1

SOLUTIONS TO QUIZ PROBLEM 10

Suppose (X1, Y1) , (X2, Y2) , . . . , (Xn, Yn) is a random sample from the joint probability density
function

fX,Y (x, y) = x + y

for 0 ≤ x, y ≤ 1.

We follow the four-step procedure to find the limiting bivariate extreme value distribution of
(Mn,1,Mn,2), where Mn,1 = max (X1, X2, . . . , Xn) and Mn,2 = max (Y1, Y2, . . . , Yn). The first step
is to find the marginal cumulative distribution functions of X and Y . The marginal probability
density functions of X and Y are
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respectively. So, the marginal cumulative distribution functions of X and Y are

FX(x) =
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respectively.

The second step is to find the max domain of attractions of X and Y . Clearly, w (FX) = 1 and
w (FY ) = 1. Since

lim
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1 − FX(1 − tx)

1 − FX(1 − t)
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FX belongs to the Weibull limit. Also since

lim
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FY belongs to the Weibull limit too.

The third step is to find the norming constants. The formulas are

an = w (FX) − F−1X

(
1 − 1

n

)
= 1 − F−1X

(
1 − 1

n

)
,

bn = w (FX) = 1,

cn = w (FY ) − F−1Y

(
1 − 1

n

)
= 1 − F−1Y
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)
,

dn = w (FY ) = 1.

To find F−1X
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)
, we set

FX(x) =
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which implies
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√
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The valid root is
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√
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So,
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√
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Similarly, to find F−1Y
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y2

2
+

y

2
= 1 − 1

n

2



which implies
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.

The fourth and the final step is to determine the limit of [FX,Y (anx + bn, cny + dn)]n. The joint
cumulative distribution function of (X,Y ) is

FX,Y (x, y) =
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=
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Hence, the limiting bivariate extreme value distribution is

G(x, y) = lim
n→∞
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= lim
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