
chapter 6) Discreet Probability Distributions O

(chptT: Continous Prob. Dit.))

In cupt o and The will i tadue the papule
distributions of data that we

6.11Random Variables
In algebra we use i to represent a variable

Isolve for: x: :  3x+2=4(x-1)
In statisties our.variables are a numerica

outcom if an probability experiment
Let it = the number of heads that appear

afterytossilyscons outhoutable
is a random Variable

Examples of random variables

Numbers from the roll of adie
?= Height of a randomly chooser male

? Number of siblingschost tam i  ran bany

? Values at electriady bills in your
neighbor hood



Defi Discreet Random Vars represent data

that comes in chunks, or quanta

ext the number of eggs gathered in the morny

Continuous Random Van represents data

that allows farther refinement in a value
gallons of milk fon the con

Def) Probability distibuto for a discreet
random var specifies the probability

that 2 varables value has of being selected

0 8 1 5

8 . 1 1



Exi Sum of two dice (3)

Red and Blue dire
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? Prob. Distibuton Tally!

Sum Outcomes

2

3

4

10 11 1 2

6

7

8

9
1 0

1 2

1 2 , 2 1

13,22,31
1 4 , 2 3 , 3 2 4 1

15,24,33,42,57

16,25,34,43,52,61
26 ,35 ,44 ,5362

36,45,54,63

4 6 , 5 5 , 6 4
56,65

66

Freg.

1/36=0.028
2/36 =
3/36 =

4/36=0.101

5/36 =

6 3 6 = 5

5/36÷
4 / 3 6 =

3 /36=
2/36=
1/36=

? Prob. Hislogram

Freg
Area  =1 Rel

Frey
0.2

2

0.02310.050 vO

3 4 5 6
0.160

7 8 9 1 0 1 1 1 2

Probabilin Distrbui

2 4 5

- farthesum of twodice (table)

6 1 7 9 1 0 1 2

P(5) 0.028/0.056/0.0830.41/0.138/0.666 0.138 0.011 0. 0830.054 0.028
sum

1 0 0



@ Properties

EP (x )  =  1 .0

s u m o f  t w o  d i v e

0.028 +0-056 +0-083 +0-881-70-138+0.166

+0138 7011+0-083-10-054-70-028 = 1 . 0

? area under the probability histogram is 1

EXI ?P (sum=5) = 0.111 from the X vs. 1(X)
table

alla P(sum <5) = P(20-30-40,5)
= P(2) + P(3) +2 (4) +2(5)

=50.028 + 0.056+0.08+0:111

39% chance

0 . 3 8 9

= (0.39)

at falling a sumot surlers

area = 0.3.9.

EX ? P(sum > 5)

= 1 - P ( s u m  5 5 )

=1 - 0.39 = 0.61

0 . 6 1



5 ,
EX I  ( 4 5  s u m  5 7 )

7
=P(4) + P(5) +P(6) +I(7)

=0.083+0.111+0.13870.166= 0.498

@ The probability of a Randon Varickle having
a certach range of values is the area under
the prob. distributon between those ranges

rel. treg
£ (x, <8<72)

= a r e a  b e t t e r
Values x, 9x2

x , X2
ToTa l  a rea  =  1 .00

Agarh, the probability of a randon variable
telle us how tregrenth we can expect that outcome

EX For discreet data, toss two dice

(sum 4) =0.083
Grea

For continions data we do not address
I (Bessy has 4 sal. Still today only ranges 3,5-4.2g



mean value of a Random Variable (5)

EX Two dice Problem: Find the mean

to=2: (0028) +360-055) +460083) +500.111)

+6(8138) +760-166) +810.138) +960.111) +10(0.083)

+ 1 1 ( 0 0 5 5 )  + 1 2 ( 0 . 0 2 8 )  2 n d ) E x )
5

=7.00

23456/38910 12



A copputer Monitor is rarely perfect as thee
are over a millim pixels on the screen.

The following sampling process welded the
? prob. table

868) 0.2|01510.2|0.13E It of defectivepixels out of
factory

? Prob. Histogram 05f
0 . 2

0.141

0 . 2

2 3

18=1.2.
? mean ot 8 = mean defective pixels

=0 (02) +16015) +2<0-21 +3(0.1)

=1.2 def. Pixels Law of Large numbert

* This is also called the Expected Value, Ex

Consider a sample of 10 moniters

O r d e r  t h e s e  m o n t e r s

? ? = 1 . 2



D The Law of Large Numbers tells as that
the Larger the sample the closer own actual
number are to the expected (mathematical

numbers

* The mean of a random variable, Me.

is the mean of the population's variable
population

Same
M.=.[ $ - x



let I be the number of boys in a
family of 5 children. Theoretically, given
2 50:50 chance of a boy being born, we
produce the following probability table:,

NumuF? ?  X
Boys

P(X) ' 0.0311 0.156 0.312 0.313 10.1560.031

? Qi what is the expected number of boys born

in 2 family wl 5 children?

=0. 60.031) +1 60156) +2-60.313) +3.00.313/

+400.156) +5-(0.031)
= 2 . 5 0

E(X) = 2.501, not unexpected since we have

5 children and a 50:50 chance if
2 Boy.



@ Variance of a Random Variable

Recall vanance (std. dev. ) shows how spread out datais

Deft The variance of a random var is

whee  15=EX?P(X)

a n  o f t e n  e a s i e n  f o r m u l a  i s

D e f :  T h e  s t a n d a r d  d e v i a t i

i s
O f O s

. 2

Detective Pixels Problem revisited
2 3

168) | 0.2/0.540.210.1

use a  tab le  do  compute

0

?  - ? 8

0  -  1 . 2 = - 1 . 2

1  -  1 ? 2 = - 0 . 2
2 - 2 .  2 = 0 . 8
3 - 2 . 2 9 4 8

8 - 1 3 ) "

1.44 *
0.04
0.64
3 . 2 4

*

0 . 2

0 +5

0 . 2
0 . 1

I  (x) /

=

=

=

=

f  a  r a n d o m  v a r .

previou exayli

2
=  0 . 7 6 0 a n d  t h e Sto .  dev

0 . 2 8 8

0 . 0 2 0

0 . 1 2 8

0 . 3 2 4

0 . 7 6 0

+

= 0.760= 0.872



EX Roulette Table

? 38 pockets: 1 - 3 6
plus also a

w /  1 8  r e d
1 '8  b lack ' ,

g reen

o We bet if on redaIf red comes up you
I one more dollar?get the dollar back tolt black or green

come up you win It" (yonloose the dollar).

- 1

P(X)| 18+2

+ 1

18

3 8

=
1 + 1

20/38 18/38 0.5310.40

So then the expected winnings are

=EM 3 ) +41(135)

=28=1-0.0526 House always

? We see an expected loss. That is

exty time we play we expect a 5.26& log



Mineral Economists estimate a mining venture

has a 50.4 probability of 930 millin lose
0.5 probability of 20 millite profit
0.1 prob. of 540 million profit.

what is the expected tarrings every time they
start mining?

X - 3 0 M + 2 0 M  + 4 0 M
P ( X ) 0 . 4 0 . 5 0 . 1

So the expected profit is

78)=(-301) (04) +(zom)(0.5/+(40M/o.11
Ex=EM profitable, other wise they would

n o t  s t a r t


