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Applied Statistics for Data Science

TUTORIAL 1: REVIEW OF PROBABILITY: AXIOMS, RULES, AND
APPROXIMATION

Problem 1
s
Let A and B be events such that A ¢ B. Can A and B be_independent?
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Problem 2
An electrical system consists of identical components that are gperational with meabiliy

of other components. The components are connected in three subsystems, as shown in the figure. The
system is operational if there is a path that starts at point A, ends at point B, and consists of operational
components. This is the same as requiring that all three subsystems are operational. What are the

probabilities that the three subsystems, as well as the entire system, are operational?
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Problem 3 T

— ’
If P(A)—03 P(B)=0.2, and PgAﬂB)__Q,J A' AC A

determine the following probabilities:

a) P(A) = 1=P(A) = 1-03=03
b) PAUB) = P(A)+P(®)~ P(ANB)~02103-alz0d
c) PANB) = MBI -P(AMB) z02 =0\ = o'l
d PANB) = PCAY- P(ANB)z 0.3~ 0 =92
e) PAUB) = j-p(muB)= -0u =06
PA'UB) = e+ p(s) - P(AOB) = oRvo2-21z 0.8

B

P(A NR) = P(B)- P(AND)
P(EAR) ~p(R)- PRAB)




P(g /H) - 6:9¢ PCH) = 04 25/09/2023

M) = 0.35
PC6/H) =06 PCA) o
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Problem 4

Customers are used to evaluate preliminary product designs. In the past, 95% of highly successful
products received good reviews, 60% of moderately successful products received good reviews, and

10% of poor products received good reviews.

_f?: M
In addition, !400/2 of products have been highly successful, 35% have been moderately successful, and
25% have n poor products.

1) What is the probability that a product attains a good review? ~
2) If a new design attains a good review, what is the probability that it will be a highly successful
product?
3) If a product does nat attain a good review, what is the probability that it will be a highlsy successful
product? .. . 0. , o35 , p:2%
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Problem 5 = 005 x 04 — 20. 6536
) 06.05 X oM 40:35R0-U + 025 x0O4

A player is randomly dealt 13 cards from a standard gg—card deck.

(a) What is the probability the 13th card dealt is a king?
(b) What is the probability the 13th card dealt is the first king dealt
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