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Understanding the M414 Chapter 3 Worksheet 4 Z
Score Answers

M414 Chapter 3 Worksheet 4 Z Score Answers is a critical topic for students engaged in
statistical analysis. The z-score, or standard score, is a measure that describes a value's relationship
to the mean of a group of values. In this article, we will explore the concept of z-scores, how to
compute them, their significance in statistical analysis, and provide a detailed look into the answers
for the M414 Chapter 3 Worksheet 4.

What is a Z-Score?

A z-score indicates how many standard deviations an element is from the mean. It is calculated using
the following formula:

\[

Z = \frac{(X - \mu)}{\sigma}
\]

Where:

-\(Z\) = z-score

-\( X'\) = value in question

-\(\mu\) = mean of the data set

-\(\sigma\) = standard deviation of the data set

The z-score can be positive or negative, indicating whether the score is above or below the mean,
respectively.

Significance of Z-Scores

Z-scores have several significant applications in statistics, including:

e Standardization: They allow for comparison between different data sets.

* Identifying Outliers: Values with a z-score greater than 3 or less than -3 are typically
considered outliers.

e Probability Calculations: They are used in determining the probability of a score occurring
within a normal distribution.



Calculating Z-Scores: Step-by-Step Guide

Calculating z-scores involves a few straightforward steps. Below is a guide to help you compute a z-
score effectively:

1. Find the Mean: Add all the values in the data set and divide by the number of values.

2. Calculate the Standard Deviation: Use the formula for standard deviation:
\[
\sigma = \sqrt{\frac{\sum (X - \mu)”~2}{N}}
\]

3. Apply the Z-Score Formula: Substitute the mean and standard deviation into the z-score
formula.

Let’s consider an example:

Example Calculation

Suppose we have the following data set representing test scores: 70, 75, 80, 85, 90.

1. Calculate the Mean:

\[

\mu = \frac{70 + 75 + 80 + 85 + 90} {5} = 80
\]

2. Calculate the Standard Deviation:

\[

\sigma = \sqrt{\frac{(70-80)"~2 + (75-80)"~2 + (80-80)"2 + (85-80)"2 + (90-80)"~2}{5}} =
\sqrt{50} \approx 7.07

\]

3. Calculate the Z-Score for a Score of 85:
\[

Z = \frac{(85-80)}{7.07} \approx 0.71
\]

This result indicates that a score of 85 is approximately 0.71 standard deviations above the mean.

Interpreting Z-Scores

Once you have calculated the z-scores, interpreting what they mean is essential. Here are some key
points to consider:



» Positive Z-Scores: Indicate a value above the mean.
* Negative Z-Scores: Indicate a value below the mean.

e Z-Scores of 0: Imply the value is exactly at the mean.

In the context of a normal distribution, approximately 68% of the data will fall within one standard
deviation of the mean (z-scores between -1 and 1), about 95% will fall within two standard deviations
(z-scores between -2 and 2), and about 99.7% will fall within three standard deviations (z-scores
between -3 and 3).

M414 Chapter 3 Worksheet 4: Z Score Answers

The M414 Chapter 3 Worksheet 4 typically includes a series of problems where students are required
to calculate z-scores based on given data sets. Below, we will outline some common problems and
their answers based on hypothetical data:

Problem Set and Answers

1. Problem 1: Given the scores: 60, 70, 80, 90, 100. Calculate the z-score for the score of 70.
- Solution:

- Mean (\( \mu\)) = 80

- Standard Deviation (\( \sigma \)) = 15.81

- Z-score = \(\frac{(70 - 80)}{15.81} \approx -0.63\)

2. Problem 2: Given the weights (in kg): 55, 60, 65, 70, 75, calculate the z-score for the weight of 75
kg.

- Solution:

- Mean (\(\mu\)) = 65

- Standard Deviation (\( \sigma \)) = 7.07

- Z-score = \(\frac{(75 - 65)}{7.07} \approx 1.41\)

3. Problem 3: In a survey, the ages of participants are: 20, 25, 30, 35, 40. Find the z-score for the age
of 30.

- Solution:

- Mean (\(\mu\)) = 30

- Standard Deviation (\( \sigma \)) = 7.07

- Z-score = \(\frac{(30 - 30)}{7.07} = 0\)

Conclusion

Understanding the M414 Chapter 3 Worksheet 4 Z Score Answers is essential for mastering



statistical analysis. Z-scores provide a standardized way to interpret data, allowing for meaningful
comparisons across different data sets. By learning how to calculate and interpret z-scores, students
can gain valuable insights into the distribution and characteristics of their data.

Whether you are working through the M414 assignments or simply looking to improve your statistical
knowledge, grasping the concept of z-scores is a fundamental skill that will serve you well in various
analytical contexts. Keep practicing with different data sets, and soon you will be proficient in
calculating and interpreting z-scores with confidence.

Frequently Asked Questions

What is a Z-score and why is it important in statistics?

A Z-score measures the number of standard deviations a data point is from the mean. It is important
because it helps standardize scores on different scales, allowing for comparison across different
datasets.

How do you calculate a Z-score?

To calculate a Z-score, subtract the mean of the dataset from the individual score and then divide the
result by the standard deviation: Z = (X - 4) / 0.

What does a Z-score of 0 indicate?

A Z-score of 0 indicates that the data point is exactly at the mean of the dataset.

Can Z-scores be negative, and what does that signify?

Yes, Z-scores can be negative. A negative Z-score indicates that the data point is below the mean.

What is the relevance of Z-scores in hypothesis testing?

Z-scores are used in hypothesis testing to determine how far away a sample mean is from the
population mean under the null hypothesis, allowing statisticians to assess the significance of results.

How can Z-scores be used in identifying outliers?

Z-scores can help identify outliers by indicating how far a data point is from the mean; typically, a Z-
score greater than 3 or less than -3 is considered an outlier.

Where can | find the Z-score answers for worksheet 4 in
chapter 3 of M414?

The Z-score answers for worksheet 4 in chapter 3 of M414 can typically be found in the course's
online portal or by consulting the course instructor for guidance.
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