EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2005

Question 8 - Week of September 12

According to the definition of the beta distribution X on the interval (0,1) with integer

parametersa > 1andb > 1,thepdfis f(z) = %x“*l(l — )1,

Which of the following statements are true?

I If a=b then E(X)=1.

II. If @ =5 then Var(X) = <

8a+1
I1l. Ask increases, E(X") increases.

The solution can be found below.



Question 8 Solution

Since f(x) isapdf, it followsthat [,z (1 — z)' ' dz = % :

and thisisvalid for any integerSa and b.

Then E(X fo :cf fo a+b 1 2%(1 — 2)* " dx
. a+b b ((L+Z) 1)! alb—=1)! ¢
= b 1 [ fo (1—2) ldfc = @ Dlo-0! * Tatd)! — atb

(thisfollows by using a + 1 instead of a for the pdf).
Therefore, if a =b then E(X) = 1, so statement | istrue.

a+b 1 20 — _ (a+d=1) a+1)!(b—1)!
fo (1l -2) e = (a(—l)!(b—)l)! X ((a+)b(+1)!)

. (a+1) 2y ala+1) a+1
— (a+b)(atb+1) - If a =10 then E(X ) ~ (2a)(2a+1) 2(2;1) :

Thenwith a =b wehave Var(X) = ;2= — (5)* = £ — =

1 _
2(2a+1) 4a+2 ~ 4 T 4(4at2) 8a+4
Statement 11 isfalse.

2 1

E(Xk) fl kf 5 (La1+b 1)! a+k71(1 - x)bildac.
Since 0 < z < 1,ask increasesx |sralsedto ahigher power, so z°"*~! becomes smaller

numerically, and so does the integral. Statement 111 isfalse.



