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Agenda

e Course Questions
o Start Chapter 2 lecture

T 312

Chapter 2 Page 3



Lecture 3, January 30

Handouts

@ Lecture 3 Slides
@ Lecture 3 Marked Slides
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Lecture 3, January 30

Chapter 2

QOur goal is to understand, quantify, and model the type of variations
we encounter. When we incorporate the variation into our thinking
and analyses, we can make the informed judgments from our results
that are not invalidated by the variation.
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Lecture 3, January 30

Fundamental Definitions

— S"}’DC)\AS e

is an experiment that can result in different outcomes, even though
it is repeated in the same manner

Random experiment

Sample Space

is the set of all possible outcomes of a random experiment

Event

is a subset of the sample space of a random experiment
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Lecture 3, January 30

Examples of Random Experiments, Sample Space, Events

@ Consider the bead bowl

@ Consider the Texas Lottery’s Pick Three game (I am not encouraging
gambling)

| /%
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Lecture 3, January 30

Tree Diagrams

@Yﬂc} ovcler (5'/é>
2 BM\@‘S l/t)(unrm)

@ Tree diagrams are a useful tool for understanding sample spacés and

events. Apply to Pick Three game. )
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Lecture 3, January 30

Probability

S%’;"%fc\}m& USe_ /’?(\r I‘/\DJ\_Q Nm ang
Not @er(eﬁﬂefg

@ The probability of an event is the likelihood that it occurs

@ Probability is expressed as a number between 0 and 1

@ Probability of an event can be found by dividing the number of
outcomes of the desired events divided by the total number of
outcomes in the sample space (if all events are equally likely)

T 10/22
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(UEANSCEEPRIEI  Lecture 3, January 30

Counting Techniques

o Consider ordered versus unordered subsets ,\D O'(re;pof
Bewrel

o Ordered subsets (Permutations) QwS ) wawg
et 0&%}%[5 o
C(n—r) ( NE\AC\>
R :Kosfjl-eo)
‘%Unordered subsets (Combinations) 8 o L\a
h
C
Cpe N0 o0t < \ Y\c[w@@f
¢ rl (n —r)
@ Good idea to do a calculator check ( ,
=2 / 3 2)!
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MANE 3332.03 [ERSSIITER S EITETI ]

Axioms (Rules) of Probability

Probability is a number that is assigned to each member of a collection of
events from a random experiment that satisfies the following properties:

If S is the sample space and E is any event in a random experiment,
Q@ P(S)=1 o oakeccepd B Condaive, o
@ 0<PE)<1 emwgﬂnwllx set

© For two events E; and E; with E;NE =0

9 (oo rae )

8 P(ELUE) = P(E)+P(E) K
g@ C/a[f/ U ion 4 ép(\—f’\/g QH//LP

o Consider problem 2-70

\enn :b\\ﬁhwc& PlEVE) = bce f/)/’::B
== 12/2
Em:-}:/ ~P/E,ﬂ£_;3
W,
O O

O
qre 5106 CnbrseLion
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32.03 Lecture 3, January 30

Practice Problems - Single Event

COW@))W @Q SAN E’WU[
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Lecture 3, January 30

A Word of Warning

@ It usually looks very easy when | work a problem
@ | have been using statistics for almost 40 years
@ This is something you MUST practice

@ Rework class room examples and textbook examples

T 14/22
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03 Lecture 3, January 30

Probability of Multiple Events =7 & or More

———

Intersection: (\' (0? A = Peo( W

P (AN B) is “the probability of A and B occurring - \ O L”
U - sided de
Union: ""P

P (AU B) is “the probability of A or B (or both)"

Complement:

P (A") is “the probability of not A”
@ Venn diagrams are a very useful tool for understanding multiple events
and calculating probabilities

1rial '

- True (7-Bars R
%,_T%k;( g)) 9&333 — True

- (Bhky2) [ ApB) —7 B

T Siye of Sn?k:pmf’ CA ()B) 7 Sralt-
Ar4=-¢
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MANE 3332.03 Lecture 3, January 30

Addition Rules YA (g
Jest V0
@ Used to calculate the union of two events A K B

&Q‘V-“K P(AU B) = P(A) + P(B) — P(AN B)

@ If two events are mutually exclusive (AN B = () O
ﬂe‘;& P(AU B) = P(A) + P(B) ﬁ
Tk P o

e Consider problems 2-82 and 2-85

T 16/22
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MANE 3332.03 Lecture 3, January 30 %
Addition Rule for 3 or More Events o, @(A URu¢ Ub>

HN - 47N
(QS - N = P9 +Pm) TP +RD)
9.7 - - QANBY DAANS -prpnp)
P(AUBUC) = P(A)+ P(B) + P(C) — 0Oc¢ AN
_P(ANB) — P(ANC) — P(BN C) o B0<) P/B(’O}‘@/‘/Io)
wpansnc) TIEABID 10 0B0n Y P Hny
@ For a set of events to mutually exclusive all pairs of variables must +®( 6 /] </ b)

satisfy £y N E; = 0 — p(A/) E)/) <n \D>

@ For a collection of mutually exclusive events,

@ For three events

P(ElUEQUUEk)ZP(E1)+P(E2)++P(Ek)

T /2
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Lecture 3, January 30

Conditional Probability

@ Hayter (2002) states that “For experiments with two or more events of
interest, attention is often directed not only at the probabilities of
individual events but also at the probability of an event occurring
conditional on the knowledge that another event has occurred.”

@ The conditional probability of an event B given an event A, denoted

P(B|A) is B /M-7 B g)xk/@/\ 4

P(AN B)
P(BIA) = ———=
for P(A) >0
e Consider problems 2-99
| 18/22
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03 Lecture 3, January 30

Multiplication Rules

Covdhitind Pkl m%

@ This rule provides another method for calculating P(AN B)

oA B) = Fch )
P(ANB) = P(A|B)P(B) = P(B|A)P(A) —_—
@ This leads to the total probability rule P(Z)

' . {-}—
P(B) = P(BNA)+ P(BNA) _ T
= P(BJA)P(A) + P(B|A)P(A") % ];L 0l @4’/( ﬁfc
- (Geel ce
3

Vusorion Shishes PeRidy - =

L 19/22 L’ 5 ]
Peny= L

@ Consider problems from 3rd edition (next slide) and 2-129

PBIA = 4 5%
| —_— ng
Priy = &

Py ~ 3 (LN 2 (Y =0 o5
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Lecture 3, January 30

Example Problem 2-76

((/ (6. Samples of laboratory glass are in small, light pu:k-. @ / \3@-&:«\@ \qu\q ) } \ ., O;)

aging or heavy, large packaging. Suppose that 2 and 1% of

the sample shipped in small and large packages, respec- _

tively, break during transit. If 60% of the samples are B ( SDF@K ) [qv(j P\ Z .0 ’
shipped in large packages and 40% are shipped in small

packages, what proportion of samples break during

shipment?

p(/eqe\ g . b
Psnt)= -
Prhratc) = PObcek) s mtd) pemty + Phoak iy Floe)

—— = S BGAN 016
~ o1

<~

Figure 3: problem 2-76
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Lecture 3, January 30

Independent Events

& &

@ Two events are independent if any one of the follgwing is true:
@ P(A|B) = P(A)
@ P(B|A) = P(B)
© P(ANnB)=P(AP(B)

e Consider problem 2-146

T /2
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Lecture 3, January 30

Reliability Analysis

@ Reliability is the application of statistics and probability to determine 56 re 5
the probability that a system will be working properly

@ Components can be arranged in series. All components must work for
the system to work. m

P(system works) = P(A works)P(B works) é/' "déf)ww
@ Components can be arranged in parallel. As long as one covwﬂQ‘ /4'

works, the system works.

P(system works) =1 — (1 — P(A works)) x 1 — P(B works)g E]’_

o Consider problem 2-157 X )= NCW""‘QB

T 2/2
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Single event pp

Tuesday, February 4, 2025 11:07 AM

QUESTION 1
Consider a problem classified by 2 rows and 3 columns containing 200 observations. The table is described in the figure below and has the following cell counts: A=109, B=52, C=14,

Colums ) column 2~ Column 3

D=12, E=8, F=5. Let event S denote an item that occurs id pP(s). fov | A B C
2 P | E | F

N =200
Q/{he correct answer is not provided
e ()= ArBre oy tomr o s
O 0.6904 M aoa /
O 0.4001
O 0.095
O 0.125

Screen clipping taken: 2/4/2025 11:08 AM
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Tuesday, February 4, 2025 11:10 AM

QUESTION 3

Consider a problem classified by 2 rows and 3 columns containing 500 observations. The table is described in the figure below and has the following cell counts: A=306, B=47, C=92,

Coliian ) column 2 Column 3

D=17, E=26, F=12. Let event T denote an item that occurs in column 3. Find P(T).  Fo% | A B C 5 0 (O 9 ? 7 2‘
~ » | E |F 17 26 12

O The correct answer is not provided ) Y\ = S?P
D 0646 @(’T—S = l" (7>

) 0354 072 + /9——
) 0.146 | - <l a - 7 72‘
D 0854 = ?‘3’0@

Screen clipping taken: 2/4/2025 11:11 AM
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Single event pp

Tuesday, February 4, 2025 11:14 AM

QUESTION 5

Consider a problem classified by 2 rows and 3 columns containing 1000 observations. The table is described in the figure below and has the following cell counts: A=317, B=237, C=270,

D=11, E=46, F=119. Let event T denote an item that occurs in column 1, Find P(T). °% |

Yow )

O 0.389
£ 0.328 (ﬁ‘ _
O The correct answer is not provided

0.672

Screen clipping taken: 2/4/2025 11:15 AM
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Tuesday, February 4, 2025 11:16 AM

QUESTION 7

Consider a problem classified by 2 rows and 3 columns containing 300 observations. The table is described in the figure below and has the following cell counts: A=115, B=55, C=5,

Co\lumn | column - Column 3

D=16, E=12, F=97. Let event S denote an item that occurs in row 1. Find P(S"). % | A B C l ] 3’— S- {' 5_
2| D | B | F g 1 TF
N = 300

0.5833
0.6883

S s’y = 1-frs)= 1~ Al

0 The correct answer is not provided

o = [ s 2580

Screen clipping taken: 2/4/2025 11:17 AM | ’ +q ’. -—
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Problem 2.4.2
Tuesday, February 4, 2025 11:47 AM

PO -3 0B\ .2 PrANB)=.)

N - - V1 "D .
5 /A ) = ui—.sf_'}.? }*@)B o

Op (AVB) = Tk FB) et to e
e, | =
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PN PN B

€N P4 UBY = P + pep) - PANE)
((-3) F-r = of T
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Two event pp
Thursday, February 6, 2025 11:13 AM

Consider a problem classifie
A=69, B=41, (=13, D=251, E=

}

N
i [ A |
row L B

- 2 | J/{;
row3 C F T T—//b A5 SO
L 222
Prsour\ = Ps) #P@B = PEp
=3 £ 12> L]
- T4 X e

-~ 3/’%
L\V’OLL\ lgﬁw (o //5 CTHGIRIZ (A2 L

—_—

6—0@ — 509

- .5H

taining 500 obse! s. The table d cribed in the figure below and has hfllwg ell c

umns
8 d =0. Le!evedec ote an item that occurs | w2 nd event T denote an item that occi Iumn L
; N =300
v

Find P(S or T).

T
&
4

Chapter 2 Page 29



Two events pp

Thursday, February 6, 2025 11:25 AM

QUESTION 3

wma )

row |

P(S|T).

Nowl

m u Col
X | 9 [dens

O | oo | mtn

F|T

F
Rl PCS)T

M

Screen clipping taken: 2/6/2025 11:26 AM
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Two events

Thursday, February 6, 2025 11:31 AM

QUESTION 5

Consider a problem classified by 3 rows and 3 columns containing 100 observations. The table is described In the figure below and has the following cell counts:
A=36, B=40, C=0, D=11, E=0, F=0, G=6, H=7, and I=0. Let event S denote an item that occurs in row 3 and event T denote an item that occurs in column 1. Find

— ~ ~

rou-| A
9 1 3
&

FoLS

Q‘J‘”
¥
Lt
~
S
o
T

w U colenn

A
|
il 7~l,’ PCTI5N = E_@

Pl PCT) |

Screen clipping taken: 2/6/2025 11:35 AM QO[\ P ( 5\ 7 O
Dees 0t ayst | Becam PEO=

& 7
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Two events pp
Thursday, February 6, 2025 11:40 AM

Consider a problem classified by 3 rows and 3 columns containing 400 observations. The table is described in the figure below and has the following cell counts:
n item that occurs in row 3 and event T denote an item that occurs in column 1. Find

A=393, B=1, C=0, D=4, E=0, F=0, G=0, H=1, and |=1. Let event S denote a

o) L .,

qj—r——r*—-w 39> | 4
Vi & \ ¢

s H; S | ,(
)

7
eI e P /<
Forl P(T3) P(s )

Screen clipping taken: 2/6/2025 11:41 AM
S~
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-
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i

o | colean L
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Two events pp

Thursday, February 6, 2025 11:46 AM

Consider a problem classified by 3 rows and 3 columns containing 400 observations, The table is described in the figure below and has the following cell counts:

A=231, B=2, C=0, D=165, E=0, F=0, G=2, H=0, |=0. Let event S denote an item that occurs in row 2 and event T denote an item that occurs

rowl

-
andT).

row 2

T
H

+

n m b colwn |
| ™| |

T

snT) BSau]

[ P By

Screen clipping taken: 2/6/2025 11:47 AM
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Independent events
Tuesday, February 11, :

av-e. Aﬁﬁb jg\//epav@}»f
£

L)]g\ ?6 (—7 <—
5 k) 5 7| peA BN = PrA)
s 0SS e % .
A (D [YA/BS = 28 T 7% 7
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Series .
Tuesday, February 11,2025  11:30 AM —_— | QC/{'FW

PCowks\ = -8NP

\“‘ — 5V AR



Parallel

Tuesday, February 11, 2025 11:33 AM

P/sﬁs#wwdks) = - [(’ - 5(] ‘-7{)

— . Y75

—
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Qfsasm works) = .9 sp5) = - 7% &5 Y%
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Tuesday, February 11, 2025

11:40 AM
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