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Applying Probability Distributions

• A survey conducted by International Society for Training and Development 

reported that on overage an employee receives 32 hours of training per year. 

Suppose the number of hours of training is uniformly distributed across all 

employees varying from 0 to 64 hours. What percentage of employees receive 

50 hours or more of training?

• As a result of another survey, it was estimated that, on average, it costs $3,270 

to hire an employee. Suppose such costs are normally distributed with a 

standard deviation of $400. Based on these figures, what is the probability that 

a randomly selected hire costs more than $4000? What percentage of 

employees is hired for less than $3000?



Definitions
Continuous random variables take on values at every point over a given interval. 

• Examples:

• Sampling the volume of liquid nitrogen in a storage tank

• Measuring the time between customer arrivals at a retail outlet

• Measuring the length of newly designed automobiles

• Measuring the weight of grain in a grain elevator at different points of time 

• Continuous Probability Distributions

• Uniform distribution

• Normal distribution

• Exponential distribution 

• t distribution

• Chi-square distribution 

• F distribution 



Uniform Distribution
Suppose a production line is set up to manufacture bolts in lots of five per minute 

during a shift. When the lots are weighed, variation among the weights is 

detected, with lot weights ranging from 41 to 47 grams in a uniform distribution 

41 47

P(X)

Area = 1

P (41 x 47) = 1

P (43 x 45) = ?

P (x 41.5) = ?

P (x 46.5) = ?



Uniform Distribution

Height of the distribution:

Mean:

Standard Deviation:

Probability:



Applications
• Suppose the amount of time it takes to assemble a plastic module ranges from 

27 to 39 seconds and that assembly times are uniformly distributed. Describe 

the distribution. What is the probability that a given assembly will take between 

30 and 35 seconds? Fewer than 30 seconds? 

• According to the National Association of Insurance Commissioners, the average 

annual cost for automobile insurance in the United States in a recent year was 

$691. Suppose automobile insurance costs are uniformly distributed in the 

United States with a range from $200 to $1,182. What is the standard deviation 

of this uniform distribution? What is the height of the distribution? What is the 

probability that a person’s annual cost for automobile insurance in the United 

States is between $410 and $825? 



Application
How long does it take to download a two-hour movie from the iTunes store? 

According to Apple’s technical support site, support.apple.com/HT201587, 

downloading such a movie using a 5 Mbit/s broadband connection should take 18 

to 24 minutes. Assume that the download times are uniformly distributed 

between 18 and 24 minutes. If you download a two-hour movie, what is the 

probability that the download time will be: 

a) Less than 19 minutes? 

b) More than 23 minutes? 

c) Between 20 and 22 minutes?

d) What are the mean and standard deviation of the download times? 



Normal Distribution

• It is a continuous distribution.

• It is a symmetrical distribution about its mean. 

• It is asymptotic to the horizontal axis.

• It is unimodal.

• It is a family of curves.

• Area under the curve is 1 



Normal Distribution

A Normal Distribution is characterized by two 

parameters: 



Normal Distribution
Calculating P (X x) when X is normally distributed:

= 3

= 2

P (X 5) = ?



Standard Normal Variate
• Z is normally distributed with 𝜇 = 0 and 𝜎 = 1

• Area under the normal distribution curve between 𝜇 = 0 and any point (Z = z) is given 

in a standard normal distribution table

• Any random series (X) can be converted to a standard normal variate Z = (X – 𝜇)/ 𝜎

𝜇 = 7
𝜎 = 2



Application
According to National Environmental 

Protection Agency (EPA) data, on average 

there is 4.43 kgs of waste generated per 

person in the country per day. Suppose 

waste generated per person per day in the 

country is normally distributed with a 

standard deviation of 1.32 kgs. If a person is 

randomly selected, what is the probability 

that the person generates more than 6.00 

kgs of waste per day? 

P (X 6) = ?

Z = (6 – 4.43) / 1.32 = 1.19

P (X 6) = 0.5 – 0.3830 = 0.117



Application
Using this same waste-generation example, if a person is randomly selected, what 

is the probability that the person generates between 3.60 and 5.00 kgs of waste 

per day? 

Step 1: Convert 3.6 and 5.0 in z scale

Step 2: Find the probabilities associated with these z values

Step 3: Calculate probability of P (3.6 x 5.0)

Excel Formula:

Prob =NORM.DIST(X, , , c = TRUE / FALSE)#

# Note that excel calculates cumulative probability from -∞ to X



Application
A particular 10-inch (diameter) clay pipe 

weighs, on average, 44 kgs, and pipe 

weights are normally distributed in the 

population. If 74.22% of the pipe weights 

are more than 40 kgs, what is the value 

of the standard deviation? 

Z = (40 – 44) / 𝜎

What value of Z gives a probability of 

0.7422?

-0.65 = (40 – 44) / 𝜎

𝜎 = 6.154

Excel Formula:

Z =NORM.INV(Prob, 𝜇, 𝜎)#

# Note that excel calculates cumulative probability from -∞ to X


