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Understanding How to Find Probabilities Using the Z Table

Find the Following Probabilities By Checking The Z Tablei) P(Z>-1.23)ii)P(-1.51)iii)Z0.045 involves
understanding how to interpret the standard normal distribution table, commonly known as the Z table.
This table provides the cumulative probabilities associated with Z-scores, which are standardized values
indicating how many standard deviations an element is from the mean. Mastering the use of the Z table is
essential in statistics, especially in hypothesis testing, confidence interval estimation, and various probability

calculations involving normal distributions.

Basics of the Standard Normal Distribution and the Z Table

What is the Standard Normal Distribution?

The standard normal distribution is a special case of the normal distribution where the mean (p) is 0 and the

standard deviation (o) is 1. It is symmetric around the mean, representing the distribution of Z-scores.

Understanding Z-scores

o A Z-score measures how many standard deviations an element is from the mean.
e It is calculated using the formula: Z= (X -p) / 0.

e Positive Z-scores indicate values above the mean, while negative Z-scores indicate values below the

mean.

What is the Z Table?

The Z table provides the cumulative probability, P(Z < z), which is the probability that a standard normal

random variable is less than or equal to a given Z-score.



Typically, the table lists Z-scores to two decimal places along the rows and columns, showing the area to

the left of that Z-score.

How to Use the Z Table to Find Probabilities

Step-by-Step Process

1. Identify the Z-score for your problem.

2. Locate the first two digits of the Z-score on the leftmost column of the table.
3. Locate the second decimal place of the Z-score along the top row.

4. Find the cell where the row and column intersect; this gives you P(Z < z).

5. Use symmetry properties of the normal distribution when needed (for Z-scores less than 0, for

example).

Special Cases in Probabilities

e For Z-scores less than zero, the table directly provides P(Z < z).
e For Z-scores greater than zero, you can subtract the table value from 1 to find P(Z > z).

e For negative Z-scores, note that P(Z < -z) = P(Z > z) due to symmetry.

Calculating Specific Probabilities from the Z Table

1. Find P(Z > -1.23)



Step 1: Find P(Z < -1.23)
- Look up Z = -1.23 in the table.

- Since tables usually provide P(Z < z) for positive Z, note that P(Z < -1.23) is equivalent to 1 - P(Z < 1.23).
- Find P(Z < 1.23) in the table.

Step 2: Use symmetry property
-P(Z<-123)=1-P(Z<123).

Step 3: Calculate P(Z > -1.23)
“P(Z>-123) =1 - P(Z < -123).

Numerical example:

- Suppose P(Z =< 1.23) = 0.8907 (from the Z table).
- Then, P(Z < -1.23) =1 - 0.8907 = 0.1093.
- Therefore, P(Z > -1.23) = 1 - 0.1093 = 0.8907.

2. Find P(-1.51)

Clarification: Interpreting the probability

- The notation P(-1.51) is incomplete; it likely refers to P(Z < -1.51) or P(Z > -1.51).

- Assuming the most common interpretation: P(Z < -1.51).

Step 1: Locate Z = -1.51 in the table

- Find the row for -1.5 and the column for 0.01.
- P(Z < -1.51) is directly given.

Step 2: Use the table value

- Suppose P(Z < -1.51) = 0.0655 (from the Z table).

Result:

- P(Z < -151) =~ 0.0655.



3. Find Z for a given probability: Z0.045

Understanding the notation: Z0.045

- 70.045 likely refers to the Z-score corresponding to a cumulative probability of 0.045.

Step 1: Find the probability in the table

- Look for the probability closest to 0.045 in the body of the Z table.

Step 2: Find the corresponding Z-score

- For example, if P(Z < z) = 0.045, then z = -1.70 (the approximate Z-score).

Result:

- 720.045 ~ -1.70.

Summary of Key Points

The Z table helps convert Z-scores into probabilities and vice versa.

For Z-scores greater than zero, subtract the table value from 1 to find P(Z > z).

Symmetry of the normal distribution allows for easy calculation of probabilities for negative Z-scores.

Finding Z-scores from probabilities involves locating the probability in the table and reading off the

Z-score.

Practical Applications of Using the Z Table

Hypothesis Testing

- Determine critical Z-values for significance levels.



- Calculate p-values based on Z-scores.

Confidence Intervals

- Find Z-scores corresponding to desired confidence levels.

Quality Control and Risk Assessment

- Assess probabilities of certain outcomes occurring within normal variation.

Conclusion

Mastering how to find probabilities using the Z table is a fundamental skill in statistics. Whether you are
calculating the probability that a Z-score exceeds a certain value, finding the probability below a specific Z-
score, or deriving the Z-score from a probability, understanding the structure and application of the Z table
is essential. Practice with different Z-scores and probabilities will strengthen your ability to interpret and

analyze data involving the standard normal distribution effectively.

Frequently Asked Questions

What is the probability P(Z > -1.23) using the Z-table?

P(Z > -1.23) is equal to 1 minus the cumulative probability P(Z < -1.23). From the Z-table, P(Z < -1.23) =
0.1093, so P(Z > -1.23) = 1 - 0.1093 = 0.8907.

How do I find P(Z > -1.23) using the Z-table?

Find P(Z < -1.23) in the Z-table, which is approximately 0.1093. Then subtract this value from 1: P(Z >
-1.23) =1 - 0.1093 = 0.8907.

What is the probability P(-1.51 <Z < 0)?

First, find P(Z < 0) = 0.5 and P(Z =< -1.51) = 0.0655 from the Z-table. Therefore, P(-1.51 <Z <0) =0.5 -
0.0655 = 0.4345.

How do I determine P(-1.51 < Z < 0) from the Z-table?

Look up P(Z < 0) = 0.5 and P(Z < -1.51) = 0.0655. Subtract the smaller from the larger: 0.5 - 0.0655 = 0.4345.



What is the probability P(Z < 0.045)?

Using the Z-table, P(Z < 0.045) ~ 0.5180.

How can I find P(Z < 0.045) using the Z-table?

Locate 0.045 in the Z-table's body, which corresponds to P(Z < 0.045) ~ 0.5180.

What does the probability P(Z > -1.23) tell us in a standard normal
distribution?

It indicates the area under the curve to the right of Z = -1.23, representing the probability that a standard

normal variable exceeds -1.23, which is approximately 0.8907.

Additional Resources

Find the Following Probabilities By Checking The Z Table is a fundamental skill in statistics, especially
when working with the standard normal distribution. This process allows statisticians and students alike to
determine the likelihood of a random variable falling within a specific range or exceeding certain bounds
by consulting the Z table, also known as the standard normal table. Understanding how to interpret and
utilize the Z table is crucial for hypothesis testing, confidence interval estimation, and various other
statistical analyses. This article will thoroughly explore how to find the probabilities for the given Z scores:
P(Z > -123), P(-1.51), and Z = 0.045, using the Z table.

Understanding the Z Table and Its Significance

Before delving into specific probability calculations, it is essential to understand what the Z table represents

and how it is used.

What Is the Z Table?

The Z table provides the area (probability) under the standard normal curve to the left of a given Z score.
The standard normal distribution is a symmetric bell-shaped curve with a mean of 0 and a standard

deviation of 1. The Z score indicates how many standard deviations an element is from the mean.



Why Use the Z Table?

- To find probabilities corresponding to raw scores in a normal distribution.
- To determine cumulative probabilities from the mean to a specific Z score.
- To facilitate hypothesis testing and confidence interval calculations.

- To convert raw data to standardized scores for comparison.

Features of the Z Table

- Typically, the table displays Z scores in the rows and the hundredths place in the columns.
- The entries represent the area to the left of the Z score.

- The table is symmetric about Z=0; for negative Z scores, the area can be derived using symmetry.

Calculating P(Z > -1.23)

This probability asks: what is the likelihood that a standard normal variable exceeds -1.23?

Step-by-Step Procedure

1. Identify the Z score: The Z score given is -1.23.

2. Consult the Z table for P(Z < -1.23): Since the table provides the area to the left, find the value for Z =
-1.23.

3. Use symmetry for negative Z scores: Alternatively, since the table usually provides positive Z scores,
understand that P(Z > -1.23) = 1 - P(Z < -1.23).

Finding P(Z < -1.23)

- Locate Z = 1.23 in the Z table (positive value).
- From the table, P(Z < 1.23) = 0.8907.
- Because the distribution is symmetric, P(Z < -1.23) =1 - P(Z < 1.23) = 1 - 0.8907 = 0.1093.



Calculate P(Z > -1.23)

- Since P(Z > -1.23) = 1 - P(Z < -1.23), and P(Z < -1.23) = 0.1093,
- Therefore, P(Z > -1.23) = 1 - 0.1093 = 0.8907.

Conclusion

The probability that Z is greater than -1.23 is approximately 0.8907, or 89.07%. This indicates a high

likelihood that a value exceeds -1.23 in a standard normal distribution.

Pros and Cons of This Method

- Pros:

- Straightforward and quick for standard Z scores.

- Utilizes symmetry, reducing the need to look up negative values separately.
- Cons:

- Requires familiarity with the table's layout.

- Slight inaccuracies if the table is rounded or incomplete.

Calculating P(-1.51)

The notation P(-1.51) is often shorthand for P(Z < -1.51), assuming the context of probabilities in the

standard normal distribution.

Step-by-Step Procedure

1. Identify the Z score: Z = -1.51.
2. Find P(Z < -1.51): Use the Z table or symmetry.



Locating the Z Score in the Table

- Find Z = 1.51 in the table.
- From the table, P(Z < 1.51) = 0.9345.
- Since the Z score is negative, P(Z <-1.51) =1 - P(Z < 1.51) = 1 - 0.9345 = 0.0655.

Result

- The probability P(Z < -1.51) = 0.0655, or 6.55%.

Implication

This low probability indicates that a value falls more than 1.51 standard deviations below the mean only

about 6.55% of the time in a standard normal distribution.

Features and Considerations

- Features:

- Direct application of the symmetry property.
- Useful for tail probability calculations.

- Considerations:

- Ensure clarity on whether the probability refers to the left tail or the entire distribution.

Finding Z = 0.045

The expression Z = 0.045 is a specific Z score, and the goal is to find the probability associated with it,
typically P(Z < 0.045), which is the cumulative probability up to this Z score.

Step-by-Step Procedure

1. Identify the Z score: Z = 0.045.
2. Consult the Z table: Find the value for Z = 0.04 and Z = 0.05, then interpolate if necessary.



Locating Z = 0.045 in the Z Table

- Find Z = 0.04: P(Z < 0.04) = 0.5160.
- Find Z = 0.05: P(Z < 0.05) = 0.5199.

Since 0.045 lies halfway between 0.04 and 0.05:

- Interpolated probability:

\[ P(Z < 0.045) \approx P(Z < 0.04) + \frac{0.045 - 0.04}{0.01} \times [P(Z < 0.05) - P(Z < 0.04)] \]
\[ = 0.5160 + \frac{0.005}{0.01} \times (0.5199 - 0.5160) \]

\[ = 0.5160 + 0.5 \times 0.0039 \]

\[ = 0.5160 + 0.00195 = 0.51795 \]

- Rounded to four decimal places: 0.5180.

Interpreting the Result

- The probability that Z is less than 0.045 is approximately 0.5180, suggesting a slightly greater than 50%

chance that a value falls below this Z score.

Key Features

- Features:

- Precise estimation through interpolation enhances accuracy.
- Useful for small deviations from the mean.

- Considerations:

- Interpolation introduces minor approximations.

- For exact values, a detailed table or calculator may be used.



Summary and Final Thoughts

The process of finding probabilities using the Z table is a core element of statistical analysis involving the

normal distribution. For each of the cases discussed:

- P(Z > -1.23) is approximately 0.8907, indicating a high likelihood.
- P(Z < -1.51) is approximately 0.0655, representing a small tail probability.
- P(Z < 0.045) is approximately 0.5180, just over half.

Understanding how to interpret the Z table enables quick, efficient probability calculations, which are

invaluable across various statistical applications, from hypothesis testing to confidence interval construction.

Additional Tips for Using the Z Table Effectively

- Always confirm whether the table provides areas to the left or right.
- Use symmetry properties to simplify calculations for negative Z scores.
- When in doubt, interpolate for Z scores not directly listed.

- Practice with different Z scores to build familiarity with the table layout and entries.

Conclusion

Mastering the use of the Z table to find probabilities is essential for anyone involved in statistical analysis.
Whether interpreting tail probabilities, cumulative areas, or specific Z scores, this skill enhances the
understanding of the normal distribution and strengthens the foundation for more advanced statistical
methods. Through careful reading, symmetry utilization, and interpolation, one can accurately determine
the likelihoods associated with any Z score, thereby making well-informed decisions based on statistical

data.
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