A Normal Distribution Has A Mean Of -68 And A
Standard Deviation Of 6. Find The Z-score For A
Data Value

Understanding the Normal Distribution with a Mean of -68 and

Standard Deviation of 6

A Normal Distribution Has A Mean Of -68 And A Standard Deviation Of 6. Find The Z-score For A Data
Value is a common problem encountered in statistics that helps us understand how individual data points
relate to the overall distribution. The concept of the Z-score is fundamental in statistics because it
standardizes data points, allowing us to compare scores from different distributions or understand how

unusual a particular data point is within its distribution.

In this article, we will explore the concept of the normal distribution, the calculation of the Z-score, and
how to interpret it, especially in the context of a distribution with a mean of -68 and a standard deviation of

6. We will also include practical examples and step-by-step calculations to solidify your understanding.

The Normal Distribution: An Overview

What Is a Normal Distribution?

A normal distribution, often referred to as a bell curve, is a probability distribution that is symmetric about
the mean. Most data points cluster around the mean, with fewer points appearing as you move further

away in either direction. The key features of a normal distribution include:

- Symmetry around the mean

- The mean, median, and mode are all equal

- The shape is determined by the mean (center) and standard deviation (spread)

- The empirical rule applies: approximately 68% of data falls within one standard deviation, 95% within

two, and 99.7% within three



The Significance of Mean and Standard Deviation

- Mean (p): The average value of the dataset. In our case, p = -68.

- Standard Deviation (0): Measures the dispersion or spread of data points around the mean. Here, o = 6.

Understanding these two parameters allows us to analyze data points in relation to the distribution.

Calculating the Z-Score: Definition and Formula

What Is a Z-Score?

A Z-score indicates how many standard deviations a data point (X) is from the mean (p). It provides a

standardized way of comparing data points across different distributions.

The Z-Score Formula

The formula for calculating the Z-score of a data value X is:
\[ Z = \frac{X - \mu}{\sigma} \]

Where:

-\(Z\) = Z-score

-\( X'\) = data value

- \( \mu \) = mean of the distribution

- \(

\sigma \) = standard deviation

Using this formula, you can determine whether a data point is typical or unusual within the distribution.

Applying the Z-Score Formula: Step-by-Step Guide

Suppose you are given a data value \( X \) and need to find its Z-score in a normal distribution with mean
\( -68 \) and standard deviation \( 6 \).

Step 1: Identify the data value \( X \).



Step 2: Write down the mean \( \mu = -68 \) and standard deviation \( \sigma = 6 \).

Step 3: Plug the known values into the Z-score formula:

\[ Z = \frac{X - (-68)}{6} \]

Step 4: Simplify the numerator:

\[ Z = \frac{X + 68}{6} \]

Step 5: Calculate the Z-score for the specific \( X \).

Example 1: Find the Z-score for \( X =-80\)

Applying the formula:

\[ Z = \frac{-80 + 68}{6} = \frac{-12}{6} = -2 \]

Interpretation: The data point \( -80 \) is 2 standard deviations below the mean.

Example 2: Find the Z-score for \( X = -62\)

Applying the formula:

\[ Z = \frac{-62 + 68}{6} = \frac{6}{6} = 1]

Interpretation: The data point \( -62 \) is 1 standard deviation above the mean.

Summary of Calculations

| Data Value (\( X \)) | Z-Score Calculation | Z-Score (\( Z \)) | Interpretation |

|-mmmmmm e e [mmmm e |=mmmmm e |
| -80 | \( \frac{-80 + 68}{6} = -2 \)| 2| 2 SD below the mean |

| -62 | \( \frac{-62 + 68}{6} = 1\) | 1|1 SD above the mean |

| -68 (mean) | \( \frac{-68 + 68}{6} = 0 \) | 0 | Exactly at the mean |



Interpreting Z-Scores in Context

Understanding the Z-score allows you to determine how typical or atypical a data point is within the

distribution.

- Z-score of 0: The data point equals the mean.

- Positive Z-score: The data point is above the mean.

- Negative Z-score: The data point is below the mean.

- Z-score of =1: The data point is one standard deviation away from the mean.

- Z-score of 2 or more: The data point is quite far from the mean, possibly considered unusual.

Using standard normal distribution tables or calculators, you can find the probability associated with a Z-

score, which indicates the proportion of data below that point.

Using Z-Scores to Find Probabilities

Once you've calculated a Z-score, you can determine the probability that a data point is less than (or greater

than) that value.

How to Find Probabilities

1. Identify the Z-score for your data point.

2. Use a Z-table or calculator to find the cumulative probability \( P(Z \leq z) \).
3. Interpret the probability as the proportion of data less than your data point.
Example: Probability of Data Being Less Than \( X = -80\)

From the previous example, \( Z = -2 \).

Using a Z-table, the cumulative probability for \( Z = -2 \) is approximately 0.0228.

Interpretation: About 2.28% of data points fall below \( -80 \).

Practical Applications of Z-Scores

- Identifying Outliers: Data points with Z-scores less than -3 or greater than 3 are often considered outliers.
- Standardizing Data: Comparing scores from different distributions.

- Probability Calculations: Finding the likelihood of a data point falling within a certain range.



Conclusion: Mastering Z-Score Calculations in Normal

Distributions

Calculating the Z-score in a normal distribution with a mean of -68 and a standard deviation of 6 is a
straightforward process once you understand the formula and its components. By standardizing individual
data points, you can compare them relative to the overall distribution, assess their rarity, and determine

probabilities associated with them.

Remember, the key steps involve identifying the data value, applying the Z-score formula, and
interpreting the result within the context of the distribution. This knowledge is essential for statistical

analysis, hypothesis testing, and making informed decisions based on data.

Additional Tips

- Always double-check your data values and parameters before calculation.
- Use online Z-score calculators for quick results when handling multiple data points.

- Practice with different means and standard deviations to strengthen your understanding.

By mastering Z-score calculations, you enhance your ability to analyze data effectively, interpret

distributions, and communicate statistical insights confidently.

Frequently Asked Questions

What is the formula to calculate the Z-score in a normal distribution?

The Z-score is calculated using the formula: Z = (X - u) / o, where X is the data value, u is the mean, and o

is the standard deviation.

Given a mean of -68 and a standard deviation of 6, how do you find the Z-

score for a data value of -80?

Using the formula Z = (X - )/ 0, Z =(-80 - (-68)) / 6 = (-12) / 6 = -2.

‘What does a Z-score of -2 indicate in a normal distribution?

A Z-score of -2 indicates that the data value is 2 standard deviations below the mean.



How can I interpret a Z-score of 1.5 in the context of this distribution?

A Z-score of 1.5 means the data value is 1.5 standard deviations above the mean of -68.

If a data point has a Z-score of 0, what is its actual data value?

The data value is equal to the mean, so it is -68.

Why is calculating the Z-score important in understanding data within a

normal distribution?

Calculating the Z-score standardizes data points, allowing comparison across different scales and

understanding their position relative to the mean.

What is the significance of a positive versus a negative Z-score in this
distribution?

A positive Z-score indicates a value above the mean, while a negative Z-score indicates a value below the

mean.

How would you find the data value corresponding to a Z-score of 2 in this
distribution?

Using X=p+Zo, X=-68+26=-68+12=-56.

Additional Resources

Understanding Z-scores in the Context of a Normal Distribution with Mean -68 and Standard Deviation 6

When analyzing data within a normal distribution, one of the most fundamental tools at our disposal is the
concept of the Z-score. The Z-score allows us to standardize individual data points, facilitating comparisons
across different datasets or distributions. In this comprehensive review, we will explore the calculation of
the Z-score for a data value when the distribution has a mean of -68 and a standard deviation of 6. We will
delve into the theoretical underpinnings, practical applications, detailed calculation steps, and interpretative

insights associated with Z-scores.



Introduction to Normal Distributions and Z-scores

What Is a Normal Distribution?

The normal distribution, often called the Gaussian distribution, is a symmetric probability distribution
characterized by its bell-shaped curve. It is one of the most important distributions in statistics because
many natural phenomena tend to follow this pattern, especially when the data results from the sum of

many small, independent effects.

Key features of a normal distribution:

- Symmetry around the mean.

- The mean, median, and mode are all equal.

- The distribution is fully described by two parameters:

- Mean (u): The central value.

- Standard deviation (0): The measure of spread or dispersion.

In our context, the distribution has:

- Mean (p) = -68
- Standard deviation (o) = 6

This indicates that the data centers around -68, with most data points falling within a range defined by the

standard deviation.

What Is a Z-score?

A Z-score, or standard score, measures how many standard deviations a data point (X) is from the mean. It

transforms data from its original scale into a standard scale with a mean of 0 and a standard deviation of 1.

Mathematically, the Z-score is expressed as:

\

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

Where:

- X = the data point in question.



- 1 = the mean of the distribution.

- 0 = the standard deviation.
Interpretation:

- Z > 0: The data point is above the mean.
- Z < 0: The data point is below the mean.
- Z = 0: The data point equals the mean.

- The magnitude indicates how far and in which direction the data point deviates from the average,

measured in standard deviations.

Context of the Given Distribution

Our specific distribution has:

- Mean (p) = -68
- Standard deviation (o) = 6

Understanding these parameters is crucial for any calculation involving data points. For example, if we are

given a data value X, the Z-score tells us how unusual or typical that value is within this distribution.

Calculating the Z-score for a Data Value

General Steps

Given a data value (X), the process to find its Z-score in this distribution involves:

1. Substituting the known values into the formula:

\[
Z = \frac{X - (-68)}{6}

\]

2. Simplifying the numerator:



\[
Z = \frac{X + 68}{6)
\]

3. Computing the division to get the Z-score.

Note: The critical aspect is knowing the specific data value X for which you want to find the Z-score.

Example Calculation

Suppose we want to find the Z-score for a data value, say, X = -56.
Step-by-step calculation:

1. Write the formula:

\[
Z = \frac{X + 68}{6}

\

2. Plug in the value:

\[
Z = \frac{-56 + 68}{6}

\]

3. Simplify numerator:

\
Z = \frac{12}{6}

\

4. Divide:
\
Z=2

\

Interpretation: The data point -56 is 2 standard deviations above the mean of -68.



Understanding the Significance of Z-scores

Interpreting the Z-score

The Z-score provides a standardized measure that allows us to interpret how extreme or typical a data point

is within the distribution.

- Z = 0: The data point is exactly at the mean (-68).

- Z > 0: The data point is above the mean, with larger Z indicating further deviation.
- Z < 0: The data point is below the mean.

- Z = 1: One standard deviation above the mean.

- Z = -1: One standard deviation below the mean.

- Z = 2: Two standard deviations above the mean.

-7 = -2: Two standard deviations below the mean.

In our example, Z = 2 means the data value is quite high relative to the distribution, lying two standard

deviations above the mean.

Using Z-scores to Find Probabilities

Z-scores are instrumental in calculating probabilities associated with data points in the distribution. Using

standard normal distribution tables or software, one can find:
- The probability that a data point is less than a certain value.
- The probability that a data point falls within a specific range.

- Percentiles and cumulative probabilities.

For example, a Z-score of 2 roughly corresponds to the 97.5th percentile, indicating that approximately
97.5% of data falls below this point.

Additional Considerations and Applications



Estimating the Likelihood of Data Points

Suppose you want to determine how typical a specific data point is within the distribution. For that:

- Calculate its Z-score.

- Use standard normal distribution tables or calculators to find the cumulative probability associated with
that Z-score.

- Interpret the probability in context.

For example:

- Z = 0 corresponds to a 50% percentile.
- Z = %1 corresponds to approximately 16% in the tails beyond £1 SD.

- Z = +2 corresponds to about 2.5% in the tails.

This helps in hypothesis testing, quality control, and other statistical analyses.

Confidence Intervals and Z-scores

In inferential statistics, Z-scores are used to construct confidence intervals. For a known standard deviation,

the 95% confidence interval around the mean is:

\
\text{Mean} \pm Z_{0.025} \times \sigma

\

Where \(Z_{0.025}\) is approximately 1.96, corresponding to the 97.5th percentile. Using the parameters:

\
-68 \pm 1.96 \times 6

\]

which results in:

\
-68 \pm 11.76
\

So, the interval is approximately:

\



[-79.76, -56.24]
\]

Any data point within this interval is considered typical with respect to the distribution at the 95%

confidence level.

Deeper Dive: Variations and Complex Scenarios

Multiple Data Points and Z-scores

Calculating Z-scores for multiple data points allows analysts to:

- Identify outliers, which are data points with Z-scores beyond *3.
- Compare data points across different distributions.

- Standardize scores for machine learning models or statistical analyses.

Implications of a Negative Mean

Having a negative mean like -68 can sometimes cause confusion, especially for those used to positive means.

It's essential to interpret the Z-score with the correct understanding that:

- The data is centered around -68.
- Data points above -68 will have positive Z-scores.

- Data points below -68 will have negative Z-scores.

This highlights the importance of paying attention to the sign and magnitude of both the mean and the data

point.

Limitations and Assumptions

- The calculation assumes the data is normally distributed. If the actual data is skewed or follows a different
distribution, the Z-score may not accurately reflect probability or percentile.
- The standard deviation must be known or estimated accurately for precise calculations.

- For small sample sizes, other methods (like t-scores) may be more appropriate.



Practical Tips for Calculating Z-scores

- Always confirm the distribution parameters before calculation.
- Use calculator functions or standard normal tables for quick probability estimates.
- Remember that the Z-score formula is straightforward but requires careful substitution.

- Use software tools like Excel, R, or Python for large datasets or complex calculations.

Summary and Final Thoughts

Calculating the Z-score for a data value in a normal distribution with a mean of -68 and a standard deviation
of 6 is a fundamental skill in statistics. It transforms raw data into a standardized metric, enabling easy

comparison, probability estimation, and interpretation.
Key points:

- The Z-score formula is \( Z = \frac{X - \mu}{\sigma} \).
- For a mean of -68 and o of 6, the formula simplifies to \( Z = \frac{X + 68}{6
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