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Problem 1: Fill in the Blanks [20 points]

This problem consists of unrelated parts. which can be answered separately. Fill in

the blanks for each question. Yon do not need to justify your answers.

Part 1: Data Analysis

A marketer wants to understand the number of mnobile phones that each Thai citizen
owns. The marketer surveys a samnple of 1,000 Thai citizens and collects the following

data.

Number of mobile phones owned | Number of Thai citizens | Relative frequency
0 40
1 800
2 100
3 60
Sum 1,000

(a) [2.5 points] Fill out the relative frequencies in the above table.

(b) [2.5 points] Find the sample proportion of Thai citizens who own two or more

mobile phones.

Answer =

Part 2: Random Experiment,

A student rolls two dice together and record the faces that show up. Suppose that
each dice consists of three faces: A, B, and C. Furthermore, suppose that the two dice

are identical, so that the order of their faces in an outcome is unimportant.
(a) [2.5 points] Identify the sample space.

O =

(b) [2.5 points] Let E denote an event that none of the two dice rolls to face A.

Identify all outcomes in event E.

E =
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Part 3: Souvenir Shop

A souvenir shop sells two types of products: postcards and key chains. Of all cus-
tomers who enter the souvenir shop, 20% purchase nothing, 30% purchase postcards,

and 60% purchase key chains.

(¢) [5 points] Suppose that a customer enters the souvenir shop. Find the probability

that the customer will purchase a postcard and a key chain.

Answer =

(d) [5 points] Given that a randomly-selected customer does not purchase a key chain,
find the conditional probability that the customer purchases a postcard.

Answer =




Ezchanged: 605404600 Regulur: 50705038

Problem 2: Data Transformation [20 points]

A sample 7, 3, ... .. 210 of size ten is transformed into another sample ¥, Y2, - .., Y10,
where
2 - .
y; = —3x; + 4, 1=1,2,3,....
The sample mean and sample standard deviation of xy,zs....,x10 are
Ir= -2, s = 8.
respectively.

(a) [10 points] Find the sample mean of ¥, y2,- .., y10-
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(b) [10 points] Suppose that an additional measurement z,; is available where z1; = 0.

Find the sample mean of yy, yo. .. .. Y10s Y11

5
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Problem 3: Music Playlist [20 points]

A playlist consists of 2 Japanese songs, 3 English songs, and 5 Thai songs. Suppose

that songs in the playlist are shuffled in a random order.

(a) [10 points] Find the probability that the two Japanese songs do not appear next

to each other in the playlist.
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(b) [10 points] Find the probability that a Thai song is first or second in the playlist.

-3
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Problem 4: Library Service [20 points

A library opens daily from Gam to 6pm. Historical data indicate that 20% of library
visitors arrive in the morning (6am—10am), 30% arrive at midday (10:0lam-2pm). and
50% arrive in the afternoon (2:01pm-6pm). In addition, 70% of all morning visitors
check out (borrow) library books, while 40% of the midday visitors and 60% of the
afternoon visitors check out library books.

Suppose a visitor is randomly chosen.

(a) [10 points] If this visitor checked out a library book, what is the probability that
the visitor arrived in the morning?
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(b) [10 points] If this visitor did not check out a library book, what is the probability

that the visitor arrived in the afternoon?
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Problem 5: Coin Tosses [20 points]

A coin has the probability of 0.7 to turn head. This coin is tossed five times in a

row. Assumnie that successive tosses are independent.

(a) [10 points] Find the probability that the Ist toss turns head and the 2nd toss

turns tail.

10
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(b) [10 points] Find the probability that one of the five tosses turns head and the

remaining four tosses turn tail.

11
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Axioms of probability:

1. The probability of any event A is non-negative: P {A} >0

2. The probability of the sample space equals one: P{Q} =1

3. If Ay, As, A, ... are pairwise disjoint events. then P{UZ 4;} = Y ;o) P{A;}

e The probability of the null event equals zero: P {0} =0

o Ifevents Ay, As, ..., A, are pairwise disjoint, then P {U}_, A;} = P{A;}

e For any event A, P{A'} =1-P{A}

1.—4L]

e The probability of any event A is at most one: P{A} <1

e For any two events 4 and B, P{AUB} =P{A} +P{B}-P{AN B}

e For any three events A, B, and C.
P{AUBUC}=P{A}+P{B}+P{C}

—P{ANB}-P{ANC}-P{BNC}+P{ANBNC}

. . ) A

e When outcomes are equally likely, P{A} = %ﬂ

o The product rule: the ﬁumber of k-tuples is nyngng- - - ny

12

=
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P{A;B}z%ﬁ{—g—}@-

P{ANB} = P{A}P {B| A} = P{B}P {4] B}
P{Al ﬁ.AQﬁA:;} =P {A.3| AQﬁA[} P{Agl ‘41} P{}h}

The law of total probability: Suppose events Ay, As, ..., A, partition the sample
space 2. Then the probability of any other event B equals

(B} =3 P{B|A}P {4}
i=1

Bayes’ theorem: : Suppose events Ay, As, ..., A, partition the sample space () and
have the probabilities P{A4,}.P{A4s},... .P{A,}. Let B denote any event that
has a chance to oceur, i.e., P{B} > 0. Then the posterior probability of A; given
that B has occurred is

P{4;nB} _  P{B|A4;}P{4;}

-P{Aj'B} = P {B} - ?___IP{B|A1‘,}P{A1}

for each index j =1,2,....n.
e Events A and B are independent <= P {A| B} = P {4}
<= P{B| A} =P{B} < P{ANB} =P{A}P{B}

e Events A, Ay, ..., A, are mutually independent iff for every size k € {2.3....,n}

and for every subset of indices i1.19, ... .7t. the probability of an intersection
equals the product of probabilities:

P{A;, N4, ﬂ'--ﬂAik} =P{A;} P{A”}P{A,k}
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