Worksheet Solutions
MATH 262 . Day 15

1. Suppose that 45% of the phone calls you receive are scam calls. Assume that the probability of a
scam call is independent from one call to the next. Let X be the number of calls you receive until
(and including) the next scam call.

(a) Whatis P(X = 3)?
2
P(X=2) = (0.55) (043) = 0136
ot scam calls J Tscam call
(b) If n is any positive integer, what is P(X = n)?

P(X=n)= (O,ss>“_l (0.45)

ot scam calls 2 ILSCMM coll
(c) Whatis E(X)?

E(X\—m’v 2.22

2. Let Y be the number of calls until (and including) the fourth scam call.
(a) Whatis P(Y = n)?

P(Y=n)= (% ‘) 0.45) (OSS> (0.45) = (") (04s)(055)

t—— + am call
R swom calls j\ T Pm)a . last scam ¢

in n-l calls )Orok« 2 Won - Scam
sam  Calls calls

(b) Whatis E(Y)?
L{
E<Y> = 045 = 88‘(

3. An interviewer must find 10 people who agree to be interviewed. Suppose that when asked, a
person agrees to be interviewed with probability 0.4.

(a) What is the probability that the interviewer will have to ask exactly 20 people?
o-l lo |
let X~ NB(r=i0, p=04), s P(X=20)= (§1) 64" (04)° = 0.0586

(b) What are the mean and standard deviation of the number of people that the interviewer will
have to ask?

- 0 (o.
E@)= - 2 wl(x)e R B0

6 =375 = 6.12
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4. If X has a geometric distribution with parameter p, and k is a positive integer, what is P(X > k)?

X>]< Means that  tHhe fist k trials ace ol Pn//ureg

Thus,| P(X>K) = (L-p)"| «— GEOMETRIC TAIL PROBABILITY

5. Scam calls, again. Suppose that 45% of the phone calls you receive are scam calls.

(a) What is the probability that none of the first 4 calls are scam calls?

X~ Geomeric (045)  P(X>4) =(0.55)' = 0.092

(b) If none of the first 4 calls are scam calls, what is the probability that none of the first 7 calls are
scam calls?

P(X>FwmX>4)  P(X>72)  (oss)
P(X>7 | X>4)= T (

P(X >4) h (0.s5)* :L@iﬁ =06t

This is P(x>g)

(c) If none of the first 4 calls are scam calls, what is the probability that none of the first 4 + k calls
are scam calls?

ek

POC> 4ok | 354) -‘i‘%‘%%g‘%« - (0.58)* = P(X> 1)

OBRSERVATION:  For X~ Geo(p) and integers O=<s<t,

&— MEMORYLESS
PROPERTY

of a 3eome4ric rv

P(X >+t ] X>53 = P(X>{'5>

INTERPRETATION:  The ua}%’nj Lime  until Yhe next  su cess

dOQS no T deper\ﬂ( on how Ma/\}/ \Cailuras you have a‘ready seen.
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BONUS: Show that }.;"_; k(l - p)k_lp = %. This proves that the mean of a geometric random variable is %.

’ - for |r/<1

~ . 2
Recall  the jeameﬁ:c Series: a+or +or’sar 4 =0

o aer=1p 0= (s g e = BF

So- Z(l’f-’)k:—rj}—l
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