Math 245 - Probability and Statistics October 15, 2014

Other Continuous Distributions

e Weibull Distribution. A random variable X is said to have a Weibull distribution with parameters
a and B (a> 0,8 > 0) if the pdf of X is

flz) = ;‘_axa—le—(w/ma 2> 0

Remarks:

1. B(X) = 8T (1 + é)

2. Var(X) = 2 {r <1 + %) - [P (1 + é)F}
3. F(z) =1—e @A) x>0

4. When « = 1, this distribution reduces to the exponential distribution with parameter A = %

e Lognormal Distribution. A nonnegative r.v. X is said to have a lognormal distribution if the r.v.
Y = In(X) has a normal distribution. The resulting pdf of a lognormal r.v. when In(X) is normally
distributed with parameters p and o is

f(z) = —e— e~ )i r>0
2mox -

Remarks:
1. BE(X) = erto°/2,
2. Var(X) = 62’””’2(6"2 -1)
3. Fla) = P(X <a) = ® (w)

o

e Beta Distribution. A random variable X is said to have a beta distribution with parameters «, 3
(a >0,8>0), A, and B if the pdf of X is

f(x) 1 P(a+6)<x—A>a—1<B—x>ﬁ—l A<n<B

T B-AT(aT(B)\B-A B—A
Remarks:
[0
L B(X) = A+ (B=4): ——
(B - 4)%p

2. Var(X) =

(a+B)*(a+B+1)
3. When A =0, B = 1, this distribution is called the Standard Beta Distribution.
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¢ Homework problems:
Section 4.5: pp. 177-178; # 73, 77, 79, 81, 84.



v
with v degrees of freedom. A random variable X is said to have a t-distribution with parameter v if

the pdf of X is

VA
e Student t—distribution. If V ~ x?(v) and Z ~ N(0, 1), then X = \/TT follows the t—distribution

flx) = 7“(” +1)/2) (1+ x2/u)_(”+1)/2 —0o< T <00
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parameters v and 5. A random variable X is said to have an F-distribution with parameters v1 and
vy if the pdf of X is

e F—distribution. If V] ~ x%(v1) and Vo ~ x%(v2), then X = follows the F'—distribution with

r (1/1+V2) %Vl %Vz 1p-1
flz)= 2 )M . x>0
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— d1=2, d2=1

d1=5, d2=2

° d1=100, d2=1
3 \ d1=100, d2=100
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