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Popper 11

0 x<0
x3
. . .. F(x)=1— 0<x<3
1.Suppose X is a continuous rv with ,}\ 27
o 1 x23

Find P2< X <3)

P(Xf-%) - P(X<x)
E13/92/37 P((Lz X(b) - F(b) — F[a,)

d. 26/27 —

e.none of these
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The Exponential Distribution
Def. A random variable X has an exponential distribution with rate

parameter A > 0, if its cumulative distribution is

| 1-e™ x20 -
P[X(’Q F(x)—{ o %zex

with density function

f(x)z{ S —

0 x<0 0
_1 . L
‘U—)‘ Sb /)\‘ }A’
0'2=%
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R command pexp( A)or dexp( A for probabilities antqexp(quanti le, 1)

for quantiles.
P(X<e)= quantile



Ex: Suppose the time a child spends waltlng at for the bus as a school bus
stop 1s exponentially distributed with me lnutes. Determine the
probability that the child must Walt at least 5 minutes on the bus on a given

morning. N = \/3 X7 5) = \_ X 4'3) |— F[S)
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What 1s the median wait time?
PX¢e)=.5 . 2o %&”P('g’m
F( \ 5 <
¢’ =5 y
S =g

\n (&) = "¢



The Gamma Distribution
We say that X has a Gamma Distribution with parameters @ >0 and >0 if
X has p.d.f.
1
> f(y)= Sl
P (a)p

e 0<y<oo

Note: Here F(a) - _[0 w'e™ dw (The Gamma Function)

I'(something) can be computed by gamma(something) using R.

EX]l=pu=0af and V(X)=0" = o3’ DR

Interpretation of the Gamma Distribution: \[
If X has gamma distribution with parameters & >0 and >0 then X
represents the amount of time it takes to obtain o successes, where

1 : .
B= PR (A = expected number of occurrences is one time interval).

A\



Some graphs of possible pdf’s for the Gamma Distribution:
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Special Cases of the Gamma Distribution:

1
1. If e=LB= 7 then X is said to have Exponential Distribution with

parameter \.

2.1f = %’ﬁ =2 then X is said to have Chi-square Distribution with

_ 1 (rfz)—le_ y/2

parameter r. In this case /() r(r/2)2" Y , 05y <ee,



x|l b
R commands l, \
dgamma(x, shape, rate)

pgamma(x, shape, rate) M=o b A = ol b*

g s, i) asab Sedt luft
rate = 1/p o = 4 g;ﬁﬁ

A

a. Find @ and
h\!;fx‘ﬁ"r\

b P(X<12)= P%&MMLLB)LM\/B) =561 > .5

. P(6<X<12)= (X 2\D - Py é(a\ _
l ~\
d. Where iL; the median in relation to the mean? IP&é XB - 5 ('; 1 /)
£ 1L %%Q/S\mﬁ D41y

e. What is the 95™ percentile for this distribution? X= 1ol

N oy
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foth Bt L

Plxee)= .0

1(}(11““(,%) 4,‘/3) = 23.2b



The Normal Distribution

If X has normal distribution with mean p and variance ¢°, then X has pdf
f(x)= 1 exp{—(x_ﬂ) } — o0 < X < 0o,

270 20?

and we write X ~N(u.0%),

Properties of the normal distribution:
1 [_r(x)ar=1

2.E[X]=p.
?),\f.':lr()()=o'2 ,



The graph of /* is well-known as the bell-shaped curve below.
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Definition: The standard normal random variable is Z, where Z~N %OJ) :

and the cumulative distribution function for Z is @ given by
1

F_q)(z):P(ZSz):I_: ™" dw

[\ 2z .
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Example: If Z is the standard normal random variable, determine:
(a) P(2<215) [f5ami in R studiy

> pnorm(2.15)

[1] 0.9842224 é
(b) P(2<Z<3) =procm (3)- prorin(3) —norm [, )

=, 0215 §" 5t oro V\bt‘mUL
(©) P(z>2) . |- Prorm) = 0223 =0, b=
R Qs we Qeove owr
(d) P(—ISZS1)5 P( \Z\ {.\3 = PﬂOfmU) - P“er{\("\\: . 68 &7
(e) P(—1.4<Z<2.01); P“ocm(Q-OD"‘ Pf\UfML-L'-l) =) P(_Dé%f\)
= ,3970

0 P(z>-157) _|_ pr\bf"\L-\.Sﬂ

=943
p(z <)) o

Z72



In addition to calculations like those above, we can use the entries in the
table to find the percentiles, 4, , such that 7 (Z < Zp) =P.

Ex: Find the 95" percentile, €0.95. Qbrw i (,ﬁ\ 5’) =1, L4YS

& /35//

Detetiihe the 75® . 50 and 99™ percentlles
v\orm[‘lb') AY %norm( G4 = 2320
= b"l“[i D _/\
Can you use the 7_5th percentile to determine the 25.th percentile? — |

- e m(.15) - %nof"m (15)

Ex: Find a value of ¢ so that P(Z<c)=0.7704
por m (TT0

Find a value of ¢ so that P(Z>c¢)=0.006_
nol N\ c\q\”

JM\J 1




Find a value of ¢ so that P(-¢<Z<c)=0.966
‘«(\B“(LU}JK

Find a value of ¢ so that ¥ (!Z| > C) =0.05



Popper 11

A forest products company claims that the amount of usable lumber 1n its
harvested trees ayerages 172 cubic feet and has a standard deviatien of 12.4

cubic feet. Assume that these amounts have approximately @

distribution.

2. The median height of the trees is
a.165
b.178
c.150

72

e.impossible to tell with the given information



3. If X is a continuous random variable, then P(X 22)=
A\ S Ve U

@1-1—)(}( <2)

b.1-P(X <1)
c.P(X>2)
d.1- P(X <3)

e.none of these

4&5 = A



