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1 | Present data in charts and tables Ql-—Part A 2
2 | Compute measures of location and measures of variability Ql-—PartB 2
3
4 | Distinguish between discrete, continuous random variables Ql-PartC 2

and probability distributions
5
6 | Analyze measures of location and measures of variability Ql-—PartD 1
7
8 | Compute probability models for a given problem. Q2 —Part A 1.5
9 | Implement probability methods to solve real-world problems. | Q2 — Part B 1.5




Question 1: -

A traffic analyst is studying the number of traffic accidents occurring at a particular intersection per
month over a period of 50 months. The data collected is summarized below:

Number of Accidents per Month (X) | Frequency
0 8

1 12

2 15

3 10

4 4

5 1

(A)

Present the above data as a Probability
Distribution Table.

Total Months =8+ 12+ 15+10+4+1 =50
Frequency of x

Create an appropriate chart to represent the PMF.

Probability Mass Function (PMF) of Accidents per Month

P& =x) = Total Months 02s e
Number of Accidents | Frequency | Probability :E_‘“"
per Month (X) P(X) 3
0 8 8/50 =016 ||
1 12 12/50 = 0.24 o0
2 15 15/50 = 0.3 00
3 10 10/50 = 0.2 —
4 4 4/50 = 008 000 ¢ ! Numberosz(ndentspE?MDnlh x) ! ’
5 1 1/50 =0.02
' (B) Poinisa2 CLO#2 |

Calculate the expected number of accidents per
month.

5

E[x] = Z xiP(X =x;)

i=0

E[x] = (0)(0.016) + (1)(0.24) + (2)(0.3)
+ (3)(0.2) + (4)(0.08)
+ (5)(0.02) = 1.86

Calculate the variance of the number of accidents
per month.

5

E[x?] = inzP(X =x;)

i=0

E[x?] = (02)(0.016) + (12)(0.24) + (22)(0.3)
+ (32)(0.2) + (42)(0.08)
+ (52)(0.02) = 5.02

Var(x) = E[x?] — E[x]?> = 5.02 — (1.86)?
= 1.5604
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' (C) ot

Define discrete random variable and probability
distribution.

A random variable that can take on a countable number
of distinct values. Each possible value has an associated
probability

A table, formula, or graph that provides the probabilities
P(X=x) for all possible values of a discrete random
variable X.

Explain how the data provided represents a
discrete random variable and its probability
distribution.

The data represents a discrete random variable because
the number of accidents per month X can only take
integer values from O to 5. Each possible number of
accidents has a specific frequency and associated
probability based on observed data.

The Probability Distribution is constructed by
calculating the probability of each possible value of X
occurring, forming a probability distribution table. This
table shows the likelihood of each number of accidents
happening in any given month.

(D) PO

intersection

the intersection each month.
The variance of approximately 1.56 suggests there is so

mean.

Analyze what the computed expected value and variance in Part B indicate about traffic safety at the

The expected value of 1.86 accidents per month indicates that, on average, there are approximately 2 accidents at

standard deviation is V1.56 = 1.25, indicating that the number of accidents typically varies by about 1.25 from the

me variability in the monthly number of accidents. The

Question 2: POinisag
| (A) PoRSNS CLO#8 |

From the Probability Distribution Table in
Question 1, determine the probability that in any
given month, there are exactly two accidents at the
intersection.

From the table in Question 1: P(X = 2) = 0.30

' (B) PO
Using the same Probability Distribution Table,
calculate the probability that in any given month,
there are at most three accidents at the
intersection.

The probability of at most three accidents per month:

PX<3)=PX=0)+PX =1)+P(X=2)

+P(X=3)
= 0.16 + 0.24 + 0.30 + 0.20
=0.9

Best Wishes

Dr. Mostafa Elhosseini

Professor of Al — Taibah University
Page 3 of 3



