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Black Belt Master Class — Chapter 17 Lecture 2 — Exam & Solutions
QUESTIONS:

1. What is the Central Limit Theorem?
e |t states that the mean of a sample will always be equal to the population mean.
e |t describes the distribution of sample means, which becomes approximately normal regardless of the
population distribution when the sample size is sufficiently large.
e |tis atheorem that defines the control limits in statistical process control.
e |t states that all data points in a sample must be normally distributed.

2. If you know the population standard deviation (o), the sample size (n), and want to calculate the
probability of a sample mean falling within a certain range, which probability distribution should you use?
e Poisson distribution
e Normal distribution
e Exponential distribution
e Binomial distribution

3. The Central Limit Theorem states that the distribution of taken from the same

population will be normally distributed.
e Individual Values

e Sample Ranges

e Sample Values

e Sample Means

4. I|dentify the statement below regarding the Central Limit Theorem that is false.
e The central limit theorem applies to sample mean values
e The central limit theorem holds true for sample sizes larger than 30
e The central limit theorem only holds true when sampling from a population that is normally distributed
e The central limit theorem tells us that the distribution of sample means will be normally distributed

5. Why is an organization's culture so important to continuous improvement?
e [t affects the financial performance of the organization
e [t establishes the structure of the organization
e [tinfluences employee engagement and participation in improvement efforts
e [t determines the physical layout of the workplace
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6. Which Statement below regarding the Central Limit Theorem is true?

e The Central Limit Theorem cannot be used if the distribution being sampled from is not normally
distributed.

e The Central Limit Theorem is only used in descriptive statistics, not inferential statistics

e The Central Limit Theorem can be applied even if you’re sampling from a distribution that is not normally
distributed.

e The Central limit theorem does not apply to hypothesis testing

7. You’'ve sampled 25 units from a population whose variance is 100. What is the standard error of the
distribution of sample means?

o 2
o 4
e 5
e 20

8. You're calculating the 95% confidence interval for the population mean, where the Z-score is 1.96. You’ve
taken 100 samples and the population standard deviation is 5. What is the margin of error for this
confidence interval?

e (.98
e 196
e 349
e 526

9. What mathematical theorem are the control chart limits based on in Statistical Process Control (SPC)?
e Pythagoras' Theorem
e Central Limit Theorem
e Chebyshev's Theorem
e Law of Large Numbers

10. What is the key responsibility of a coach within a Six Sigma project?
e Conducting data analysis and statistical modeling
e Monitoring and evaluating team performance
e Providing technical expertise and guidance
e Offering training and skill development opportunities
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SOLUTIONS:

1. What is the Central Limit Theorem?
e |t states that the mean of a sample will always be equal to the population mean.
e It describes the distribution of sample means, which becomes approximately normal regardless of the
population distribution when the sample size is sufficiently large.
e ltis atheorem that defines the control limits in statistical process control.
e |t states that all data points in a sample must be normally distributed.

The Central Limit Theorem states that when you take random samples from any population, the distribution
of the sample means will be approximately normal, regardless of the shape of the population distribution,
as long as the sample size is sufficiently large.

2. If you know the population standard deviation (o), the sample size (n), and want to calculate the
probability of a sample mean falling within a certain range, which probability distribution should you use?
e Poisson distribution
e Normal distribution
e Exponential distribution
e Binomial distribution

The probability of a sample mean falling within a certain range, given the population standard deviation and
sample size, is calculated using the normal distribution.

3. The Central Limit Theorem states that the distribution of taken from the same
population will be normally distributed.

¢ Individual Values
e Sample Ranges
e Sample Values
e Sample Means

The Central Limit Theorem states that the distribution of Sample Means taken from the same population
will be normally distributed. This means that if you repeatedly take random samples from a population,
calculate the mean for each sample, and plot those means, the resulting distribution will resemble a normal
(bell-shaped) curve, as long as the sample size is sufficiently large (typically around 30 or more). This is a
fundamental concept in statistics that allows us to make important inferences about populations.
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4. ldentify the statement below regarding the Central Limit Theorem that is -
e The central limit theorem applies to sample mean values

e The central limit theorem holds true for sample sizes larger than 30
e The central limit theorem only holds true when sampling from a population that is normally
distributed

e The central limit theorem tells us that the distribution of sample means will be normally distributed

The Central Limit Theorem does NOT require the population being sampled from to be normally distributed.
It actually works under a broader set of conditions. The key requirement is that the sample size should be
sufficiently large (usually around 30 or more) to approximate a normal distribution for the sample means,
regardless of the population's original distribution. The original population can follow any distribution, not
just a normal one, and the Central Limit Theorem will still apply as long as the sample size condition is met.

5. Why is an organization's culture so important to continuous improvement?
e |t affects the financial performance of the organization
e |t establishes the structure of the organization
e Itinfluences employee engagement and participation in improvement efforts
e |t determines the physical layout of the workplace

An organization's culture is crucial to continuous improvement because it directly impacts employee
engagement and participation in improvement efforts. A culture that values and supports continuous
improvement fosters an environment where employees are motivated to contribute their ideas and efforts
towards positive changes.

6. Which Statement below regarding the Central Limit Theorem is true?
e The Central Limit Theorem cannot be used if the distribution being sampled from is not normally
distributed.
e The Central Limit Theorem is only used in descriptive statistics, not inferential statistics
e The Central Limit Theorem can be applied even if you’re sampling from a distribution that is not
normally distributed.
e The Central limit theorem does not apply to hypothesis testing

The Central Limit Theorem is a fundamental concept in statistics that allows you to approximate the
sampling distribution of sample means as approximately normal, even when you're sampling from
populations that are not normally distributed. As long as the sample size is sufficiently large (usually around
30 or more), the Central Limit Theorem holds, and it is a crucial tool in inferential statistics for making
inferences about population parameters based on sample statistics.
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7. You've from a population whose variance is 100. What is the standard error of the

distribution of sample means?

o 2
e 4
e 5
e 20
The Standard Error of the distribution of standard means = 7 - i = E =2
Vo255

In this problem statement, we’re given the variance (02 = 100), and to calculate the standard deviation(o),
we must take the square root of 100 to get 10.

The standard error of the distribution of sample means, often denoted as SE or SEM, is a measure of the
variability or dispersion of sample means when you draw multiple random samples from a population. It
guantifies how much the sample means are expected to vary from one sample to another.

8. You’re calculating the 95% confidence interval for the population mean, where the Z-score is 1.96. You've
taken 100 samples and the population standard deviation is 5. What is the margin of error for this
confidence interval?

e 0.98
e 1.96
e 349
e 526
o 5
The margin of error of the distribution of standard means = Za * — = 1.96 * =0.98

9. What mathematical theorem are the control chart limits based on in Statistical Process Control (SPC)?
e Pythagoras' Theorem
e Central Limit Theorem
e Chebyshev's Theorem
e Law of Large Numbers

The Central Limit Theorem states that when you take random samples from any population, the distribution
of the sample means will be approximately normal, regardless of the shape of the population distribution,
as long as the sample size is sufficiently large.

This allows us to randomly sample from a population, and monitor the sample mean values over time, while
also using the normal distribution to calculate the control limits for the control chart.
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10. What is the key responsibility of a coach within a Six Sigma project?

e Conducting data analysis and statistical modeling

e Monitoring and evaluating team performance

e Providing technical expertise and guidance

e Offering training and skill development opportunities

A coach within a Six Sigma project plays a crucial role in developing the skills and capabilities of team
members. Their key responsibility is to offer training and skill development opportunities to enhance the
team's knowledge and expertise. They provide guidance, share best practices, and help team members learn
new tools, techniques, and methodologies related to process improvement.

By offering training and skill development, the coach supports the team's growth and ensures they have the
necessary skills to contribute effectively to the project.
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