Answer on Question #63548 — Math — Statistics and Probability
The exponential distribution with rate parameter > 0 is a continuous distribution on
[0, o) with density

f(t)=pexp (—ut),t>0
Question

1. Compute the cumulative distribution function defined by
F (t):=P(X €0, t]).

Solution

The cdf is
1—eCH) ¢t >0

F(t)=P(XSt)=j f(t)dt={0 £ <0

1—eCH) ¢t >0

Answer: F(t) = {0 <0

Question

2. Compute P(s < X <t).

Solution
Ps<X<t)=PX<t)—PX<s)=1—e# —(1—e #) = # — e H,

t t
P(s<X<t)= f f)dt = f peCHD dt = —e (D |§ = e™HS — e 7HE,
S S

Answer: P(s <X <t) =e 5 —eH,

Question
3. Find P (Xe [1, 2] U [3, 4]).

Solution
P(X€[1,2]U[3,4]) =P(X<2)—-PX <1 +PX<4)—P(X<3) =
=l—-e—(1—-eM)+l—-eM—-—(1—-e3H)=eHte 3k _e 2t _eg 4 =

et —e? tet—1 (e*—1)(e?*+1)
eu B et




(eF-1)(e?H*+1)
etH

Answer:

Question

4. Compute the conditional probability P (X € [3, 4] | X € [1, 4]) .
Solution

P(X €[3,4]and X € [1,4]) P(X €[3,4])
P(X € [1,4]) ~ P(X €[1,4])

P(X €[3,4]|1X € [1,4]) =

_PX<4)—-PX<3) eF—e™ et-1 1

T PX<4)—-P(X<1) e H—e T e —1 elMteh+1

Answer: m.

Question

5. Compute the conditional probability P (X >t +s| X >5s) fors, t> 0.

Solution

P(X>s+tandX>s)_P(X>S+t)_e‘“(t+5)

P(X>t+s|X>s)=
( sIX > ) P(X > s) P(X > s) R

= e Ht,
Answer: P(X >t + s|X > s) = e ¥,

Question
6. Find the mean of the exponential distribution with rate parameter p > 0.
Solution
The mean is
EX = jootf(t) dt = j
0 0

1
=0-0—-eCH| =0+
u

tue 1O dt = —teCHO | P 4 | o1 gy =
0 0
B 1
"

1

. U

Answer: EX = m
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