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image7.png
Represent the event F as a "full-time worker” and the event Q
as a "part-time worker".

Represent The event A as "working for20 hours o less".

The probability P(4|@Q) represents the probability of working

20 hours or less given, that worker is part-time.
The conditional probability for an events A when an event Q is
given is represented as P(A|Q) = "nﬁ%@'

Write the value of n(A N Q) and n(Q).

n(ANQ) =T4+82
— 156

n(Q) = 308
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Substitute n(A N Q) = 156 and n(Q) = 308 in the formula
P(4]Q) = 2432 to calculate the valus of P(4]Q).

The probability of working 20 hours or less, given that the worker is
part-time is 0.5065.

156
PUQ =12

~ 0.5065
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The conditional probability for events A when an event F is
given i represented as P(4|F) = 2420

Represent the event F as a "full-time worker* and the event Q
as a "part-time worker".

Represent the event A as "working for 40 hours or more".
The probability P(A|F') defines the probability of working 40
hours or more given that work is full-time .

Write the value of n(A N F) and n(F).

n(ANF) = 691 + 377
— 1068

n(F) = 1274
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Substitute n(A N F) = 1068 and n(Q) = 1274 in the formula to
calculate the value of P(A|F).

The probability of working 40 hours or more given that the worker is
full-time is 0.8383.

1068
PAIF) = 5o

~ 0.8383
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Represent the event Fas “the respondent with a great deal of confidence in banks and
financial institutions* and the event @ as "the respondent with hardly any confidence in major
corporations”.

The event F N Q represents the respondent with a great deal of confidence in banks and

financial institutions and hardly any confidence in major corporations.

The probability P(F|@Q) represents the probabilty of having a respondent with a great deal
of confidence in banks and financial institutions given, that the respondent has hardly any
confidence in major corporations.

The conditional probability for events F' when the event Q is given, is represented as

P(F|Q) — 52,

Write the value of n(F N Q) and n(Q).

n(FNQ)=25

n(Q) =339
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Substitute n(F N Q) = 25 and n(Q) = 339 in the formula to calculate the value of P(F|Q).
The probability of having a respondent with a great deal of confidence in banks and financial
institutions given, that the respondent has hardly any confidence in major corporations is 0.0737.

25

339
=~ 0.0737

P(F|Q) =
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Assume that the event E represents the respondent with hardly any confidence in banks
and financial institutions and the event Q represents the respondent with hardly any
confidence in major corporations.

The event E N Q represents the respondents with hardly any confidence in major
corporations and respondents with hardly any confidence in banks and financial institutions.

The probability P(E|Q) defines the probability of having a respondent with hardly any
confidence in banks and financial institutions given that the respondent has hardly any
confidence in major corporations.

The conditional probability for events E and Q is represented as P(E|Q) = %.
From the table it is observed that the total number of respondents who belong to the set £
and Q are 201 thatis n(E N Q) = 201.
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The total number of respondents who belong to the set Q are 339.
n(ENQ) =201

n(Q) = 339
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Substitute n(E N Q) = 201 and n(Q) = 339 in the formula of conditional probability to
calculate the value of P(E|Q).
The value of P(E|Q) is 0.5929 (approximately).

201
P(EIQ) = 255

~ 0.5929
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Assume that the event D represents the respondent with a great deal of confidence in
major corporations and the event S represents the respondent with only some confidence in
banks and financial institutions.

The event D N S represents the respondent with a great deal of confidence in major
corporations and only some confidence in banks and financial institutions.

The probability P(D|S) defines the probabilty of having a respondent with a great deal of
confidence in major corporations given that the respondent has only some confidence in
banks and financial institutions.

The condtional probabilty for events D and  is represented as P(D|S) — %035

From the table it is observed that the total number of respondents who belong to the set D
and S are 172 thatisn(D N S) = 172.
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The total number of respondents who belong to the set S are 1044.
n(DNS) =172

n(S) = 1044
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Substitute n(D N ) = 172 and n(S) = 1044 in the formula of conditional probability to
calculate the value of P(D|S).
The value of P(D|S) is 01648 (approximately).

172

1044
2 0.1648

P(D|$) =
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Assume that the event Q represents the respondent with hardly any confidence in major
corporations and the event E represents the respondent with hardly any confidence in
banks and financial institutions.

The event @ N E represents the respondent with hardly any confidence in major
corporations and hardly any confidence in banks and financial institutions.

The probability P(Q)| E) defines the probabilty of having a respondent with hardly any
confidence in major corporations given that the respondent has hardly any confidence in
banks and financial institutions.

The conditional probability for events Q and E is represented as P(Q|E) = %

From the table it is observed that the total number of respondents who belong to the set @
and E are 201 thatis n(Q N E) = 201.
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The total number of respondents who belong to the set E are 606.
n(QNE) = 201

n(E) = 606
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Substitute n(Q N E) = 201 and n(E) = 606 in the formula of conditional probabilty to
calculate the value of P(Q|E).
The value of P(Q|E) is 0.3317 (approximately).

201
P@QIE) - =

~ 0.3317
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The probability of an event E is calculated as P(E) = %‘(’5}

such that n(E) and the n(S) are the number of elements in an
event E and sample space S respectively.

From the table it is observed that the total frequency of males is
0527 thatis n(M) = 0.527 and the frequency of all the
persons is 1000 that is 7(S) = 1.000.
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Substitute n(M) = 0.527 and n(S) = 1.000 in the expression "2

to calulate the probability of selecting a male.

0.527
= 0.527




image24.png
The probability for an event E is calculated as P(E) = %

such that n(E) and the n(S) are the number of elements in an
eventE and sample space S respectively.

From the table it is observed that the total frequency of color
blind person is 0.049 that is n(C’) = 0.049 and the frequency
of all the persons is 1000 that is n(S) = 1.000.

Use the formula of probability to calculate the probability of
selecting a color blind person.
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The probability for an event E is calculated as P(E) = %

such that n(E) and the n(S) are the number of elements in set
E and S respectively.

From the table it is observed that the total frequency of males
who are color blind is 0.042 that is n(} N C) = 0.042 and the
frequency of all the persons is 1000 that is n(S) = 1.000.

Use the formula of probability to calculate the probability of
selecting a male color blind person.

0.042

— =0.042
1.000
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The basic probabilty principle states that the probability of an
event E is calculated as P(E) = 25, where n(E) is the
number of elements in an event Eand n(S) is the number of

elements in a sample space S.

From the table it is observed that the total frequency of males,
color blind people and the male color blind person is 0527,
0049 and 0.042 respectively.

The value of n(M), n(C) and n(M N C) is 0527,0.049 and
0042 respectively.

The total frequency of the people is 1.000. This implies that the
value of n(S) is 1.000.
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Use the basic probability principle to calculate the value of P(M),
P(C)and P(M N C).

(A1)

P(M) =
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The addition rule of probability states that the probabilty for the union
of events M and C'is calculated as P(M) + P(C) — P(M N C).
Substitute P(M) = 0.527, P(C) = 0.049 and P(M N C) =
0.042 in the expression P(M) + P(C) — P(M N C) to calculate
the probability for the union of events M and C.

0.527 + 0.049 — 0.042 = 0.534




image29.png
The basic probability principle states that the probability of an
event E s caloulated as P(E) = {5}, where n(E) is the
number of elements in an event E and n(S) is the number of

elements in a sample space S.

From the table it is observed that the total frequency of color
blind person and the male color blind person is 0.049 and 0.042
respectively.

The value of n(C) and n(M N C) is 0.049 and 0.042
respectively.

The total frequency of the people is 1.000. This implies that the
value of n(S) is 1.000.
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Use the basic probability principle to calculate the value of P(C') and
P(MNC).

#()
n(s)
0.049

1.000
=0.049

P(C) =

P(MNC)
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The formula of conditional probability states that the probability of

event M such that event C'has already occurred is calculated as
P(MNC)

28

Substitute P(C') = 0.049 and P(M N C') = 0.042 in the formula of
conditional probability to calculate the probability of the event M

such that event C' has already occurred.

0.042 ~ 0.857
0.049
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The basic probabilty principle states that the probability of an
event E is calculated as P(E) = 25, where n(E) is the
number of elements in an event E and n(S) is the number of

elements in a sample space S.

From the table it is observed that the total frequency of color
blind people and the males who are not color blind is 0.049 and
0007 respectively.

The value of n(C') and n(M’ N C) is 0.049 and 0.007
respectively.

The total frequency of the people is 1.000. This implies that the
value of n(S) is 1.000.
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Use the basic probability principle to calculate the value of P(C') and
P(M'NC).

n(C)
n(S)
0.049
~ 1.000
—0.049

P(C)=

n(M'NC)
n(S)

0.007

1.000

- 0.007

P(M'NC) =
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The formula of conditional probability states that P(M’|C) =
P where M and C are two events.

Substitute P(C') = 0.049 and P(M’ N C) = 0.007 in the formula
of conditional probability to calculate the probability of the event 1’
such that the event C has already occurred.

0.007 ~0.143
0.049




image35.png
Identify the values of P(C), P(D) and P(C N D) from the table.
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P(C) = 0.0800
P(D) = 0.0050
P(C'N D) = 0.0004
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Represent the event F as "full-time worker” and the event Q as a "part-time worker".

Represent the event A as "0-19 working hours", event B as "20-29 working hours", event
C as "30-39 working hours", event D as *40-49 working hours" and event E as 50 or
more working hours".
The probability P(Q|E) represents the probability of a part time worker given, that
working hours are 50 or more.
The conditional probability for events Q when event E is given is represented as

_ n(gnE
P(QIB) = "S5
Write the value of n(Q N E) and n(E).

n(@QNE) =24

n(E) = 401
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The formula of conditional probability for an events C' when the event D is given,

states that P(C|D) = Z52) where € and D are two events.

Substitute P(D) = 0.0050 and P(C' N D) = 0.0004 in the formula of conditional
probability to obtain the value of P(C|D).
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0.0004
P(eIP) = o050

= 0.0800
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Two events A and B are said to be independent if P(A|B) = P(A).

The value of P(C|D) is equal to the value of P(C). Therefore, the events C' and
D are independent.
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Identify the values of P(D'), P(C') and P(D’' N C) from the table.

The common probability of the event D' and the event C gives the
probability of the intersection of an event D' and C which is equal to
0.0796.




image41.png
P(D') = 0.9950
P(C) = 0.0800
P(D'NC) = 0.0796
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The formula of conditional probability for an event D’ when event C'
is given states that P(D'|C) = ﬂ;{T”)Cl where D' and C are two

events.

Substitute P(C) = 0.0800 and P(D' N C) = 0.0796 in the
formula of conditional probability to obtain the value of P(D'|C).
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Two events A and B are said to be independent if P(A|B) =
P(4).

The value of P(D'|C) is equal to the value of P(D')Therefore, the
events D' and C are independent.
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The probability that the person passes the first test of drivers
licence is 0.75.

The complement of the event that a person passes the testis a
person fails the test for driving.

For an event K, the complement rule of probability is expressed
as P(K') = 1— P(K).

Use the complement rule of probability to calculate the
probability that the person fails the first test.

1-0.75=10.25
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Use the complement rule of probability to calculate the probability
that the person fails the second test.

0.80 = 0.20
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Substitute n(Q N E) = 24 and n(E) = 401 in the formula to calculate the value of P(Q|E).

24
PQIE) = o=

~ 0.0599
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Multiply the probability that the person fails the first test and the
probability that the person fails the second test to calculate the
probability that the person fails both the tests.

(0.25)(0.20) = 0.05
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The probability that the person passes the first test of drivers
licence is 075.

The complement of the event that a person passes the test is a
person fails the test for driving.

For an event kK, the complement rule of probability is expressed
as P(K') =1— P(K).

Use the complement rule of probability to calculate the
probability that the person fails the first test.

1-0.75=10.25
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Use the complement rule of probability to calculate the probability
that the person fails the second test.

1-0.80=0.20
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Use the complement rule of probability to calculate the probability
that the person fails the third test.

0.70 = 0.30
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Multiply the probabilities that the person fails the first test, the second
test and the third test to calculate the probability that the person fails
three times in arow.

(0.25)(0.20)(0.30) = 0.015
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Assume that the event A represents an American flight.

Add all the number of American flights to obtain the total
number of American flights.

The value of n(A) is 78114.

62,642 + 15,472 — 78,114
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Assume that the event I represents an on-time fiight. Therefore, the
event I N A represents an on time American flight.
Identify the value of n(I N A).

n(INA) = 62,642
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The expression P(I|A) represents the probability of an on time
flight given that the flight is American.

The formula to calculate the value of P(I|A)is P(I|A4) =

(I
3)

Substitute n(A) = 78, 114 and (I N A) = 62,642 in the

formula P(I|A) = ﬂn%l to caleulate the value of P(I|A).

The probability of an on-time flight given that the flight is
American, is 0.8019.

P(I]4) =

78,114
~0.8019
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Assume that the event D represents a Delta flight.

Add all the Delta fiights to obtain the total number of Delta
flights.

The value of n(D) is 79,070.

68,721 + 10,349 — 79,070
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Assume that the event I represents an on-time fiight. Therefore, the
event I N D represents an on time Delta flight.
Identify the value of n(I N D).

n(IN D) = 68,721
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Represent the event F" as a “full-time worker" and the event Q as a "part-time worker".

Represent the event A as "0-19 working hours", event B as "20-29 working hours", event
C as "30-39 working hours", event D as *40-49 working hours" and event E as 50 or
more working hours".

The probability P(A|F') represents the probability of 019 working hours, given that
worker is full-time.
The conditional probability for events A when event F is given is represented as
_ n(anF)
P(A|F) = 2480,
Write the value of n(A N F') and n(F).

n(ANF) =26

n(F) = 1274
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The expression P(I|D) represents the probability of an on
time flight given that the flight is Delta .

The formula to calculate the value of P(I|D)is P(I|D) =

(InD)
n(D)

Substitute n(D) = 79,070 and n(I N D) = 68,721 in the

formula P(I|D) = ﬂn%l to caloulate the value of P(I|D).

68,721
79,070
~0.8691

P(I|D) =
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Assume that the event S represents a Southwest flight.

Add all the Southwest flights to obtain the total number of
Southwest flights.

The value of n(S) is 115144.

91,664 + 23,480 = 115,144
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Assume that the event I represents an on-time flight. Therefore, the
event I N S represents an on time Southwest fiight.
Identify the value of n(I N S).

n(INS)= 91,664
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The expression P(I|S) represents the probability of an on time
flight given that the fiight is Southwest .

The formula to calculate the value of P(I|S)is P(I|S) =

(oS
n(s)

Substitute n(S) = 115,144 and (I N S) = 91,664 in the

formula P(I]S) = % to calculate the value of P(|S).

Therefore, the probability of an on-time flight given that the
flight is Southwest, is 0.7961.

91,664
115,144
~ 0.7961

P(1|5) =
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Assume that the event U represents a United flight.

Add all the United flights to obtain the total number of United
flights.

The value of n(U) is 48,497.

39,262 + 9235 = 48,497
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Assume that the event I represents an on-time flight.
Therefore, the event I 1 U represents an on time United flight.
Identify the value of n(I N T).

n(INU) = 39,262
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The expression P(I|U) represents the probability of an on time:
flight given that the fiight is United .

The formula to calculate the value of P(I|U)is P(I|U) =

w(I00)
(D) "

Substitute n(U) = 48,497 and n(I N U) = 39,262 in the

formula P(I|U) = ﬂﬂ%l to caloulate the value of P(I|T).

Therefore, the probability of an on-time flight given that the
flight is United, is 0.8096.

39,262
18,497
~ 0.8096

P(I[U) =
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Substitute n(A N F) = 26 and n(F) = 1274 in the formula to calculate the value of P(A|F)
The probability of 019 working hours, given that the worker is full-time is 0.0204.

2
PAP) = 37

~ 0.0204
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Represent the event F as a "full-time worker" and the event Q as a "part-time worker".

Represent the event A as "0-19 working hours", event B as "20-29 working hours", event C'
as "30-39 working hours", event DD represents *40-49 working hours" and event E as "50
or more working hours".

The probabiity P(B|Q) represents the probability of 20-29 working hours, given that
worker is part-time.
The conditional probability for events B when the event Q is given, is represented as

P(B|Q) — "B

Write the value of n(B N Q) and n(Q).

n(BNQ) =82

n(Q) = 308
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Substitute n(B N Q) = 82 and n(Q) = 308 in the formula to calculate the value of P(B|Q)
The probability of 20-29 working hours, given that the worker is part-time is 0.2662.

_ 8
"~ 308
~0.2662

P(B|Q)




