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Constructing a 90% confidence interval is a fundamental procedure in statistical analysis,
allowing researchers and analysts to estimate a population parameter with a specified
level of confidence. Central to this process is identifying the correct critical value, often
referred to as the "score," from the appropriate probability (z) table or t-table. This critical
value determines the margin of error around the sample estimate, which in turn influences
the width of the confidence interval. In this comprehensive guide, we will explore how to
find the score in Cell B7 for a 90% confidence interval, emphasizing the significance of
probability tables, the steps involved, and best practices for accurate calculation.

Understanding Confidence Intervals and Critical
Values

Before diving into the specifics of finding the score, it’s important to understand the core
concepts underlying confidence intervals.

What Is a Confidence Interval?

- A range of values calculated from sample data that is likely to contain the true population
parameter (mean, proportion, etc.).

- The confidence level (e.g., 90%) indicates the proportion of such intervals that, in the
long run, will contain the true parameter if the process is repeated multiple times.

Role of Critical Values in Confidence Intervals

- Critical values (scores) set the bounds for the margin of error.
- They are derived from probability tables and depend on the desired confidence level and
the nature of the data (normal distribution, t-distribution, etc.).



Choosing the Correct Probability Table

The type of probability table you consult depends on the data's characteristics and the
parameter being estimated.

When to Use a Z-Table (Standard Normal Distribution)

- Population standard deviation (o) is known.

- Sample size is large (typically n = 30).

- Data is approximately normally distributed or the sample size is large enough for the
Central Limit Theorem to apply.

When to Use a T-Table (t-Distribution)

- Population standard deviation (o) is unknown.
- Sample size is small (n < 30).
- Data follows a normal distribution or approximately so.

In most practical cases involving sample means with unknown population standard
deviation, the t-distribution is appropriate, especially for small samples.

Locating the 90% Confidence Level Critical Value

The critical value, often denoted as z or t, depends on the confidence level. For a 90%
confidence interval:

Understanding the Confidence Level and Significance
Level

- Confidence Level (CL) = 90%
- Significance Level (a) =1 -CL = 0.10
- Since the interval is two-sided, each tail has an area of a/2 = 0.05.

Finding the Critical Value from the Z-Table

- Look for the value corresponding to an area of 0.95 to the left of the critical value.
- The z-score associated with 0.95 cumulative probability is approximately 1.645.
- This is the value you locate in Cell B7 if using the standard normal distribution.



Finding the Critical Value from the T-Table

- You need the degrees of freedom (df), typically n - 1.

- For a 90% confidence interval, find the t-value corresponding to the upper 5% in the t-
distribution with df degrees of freedom.

- The t-values are tabulated for various degrees of freedom; select the one matching your
df.

Step-by-Step Guide to Find the Score in Cell B7

To systematically find the critical value for constructing your 90% confidence interval,
follow these steps:

Step 1: Determine the Type of Distribution Needed

- Decide whether to use the z-table or t-table based on known parameters and sample size.

Step 2: Identify the Confidence Level and Corresponding
Area

- For 90% confidence, the total area in the middle of the distribution is 0.90.
- The area in each tail is 0.05 (since 0.10 divided equally).

Step 3: Consult the Probability Table

- For a Z-Score:

- Find the z-value where the cumulative area from the left is 0.95.

- In most z-tables, locate 0.9500 in the body of the table to find the corresponding z-score,
which is approximately 1.645.

- For a T-Score:

- Calculate degrees of freedom (df = n - 1).

- Find the t-value in the t-distribution table corresponding to the upper 5% tail for your df.
- For example, with df = 20, the t-value is approximately 1.725.

Note: If your sample size is large, the t-distribution approximates the standard normal,
and you can use the z-value (1.645).

Step 4: Input the Critical Value into Cell B7

- Enter the obtained value into Cell B7, which will then be used in your confidence interval
calculations.



Practical Application and Examples

Let's look at practical scenarios demonstrating the process.

Example 1: Large Sample with Known o

- Sample size: n = 50

- Population standard deviation: o known

- Confidence level: 90%

- Since o is known and n = 30, use the z-table.
- Find z-value for 0.95 cumulative area: 1.645.
- Enter 1.645 into Cell B7.

Example 2: Small Sample with Unknown o

- Sample size: n = 15

- Population standard deviation: unknown

- Degrees of freedom: df = 14

- Confidence level: 90%

- Use the t-table:

- Find t-value for df = 14 at 0.95 cumulative probability.
- From the t-table, t = 1.761.

- Enter 1.761 into Cell B7.

Best Practices for Accurate Critical Value
Selection

Ensuring correctness when selecting the score from probability tables is essential for valid
confidence intervals.

e Always verify the distribution: Confirm whether z or t-distribution applies based
on data and known parameters.

e Use precise tables: Consult the latest and most accurate tables or statistical
software for critical values.

 Round appropriately: Typically, keep several decimal places for the critical value to
maintain accuracy.



¢ Adjust for degrees of freedom: In t-distributions, always match your df when
selecting t-values.

¢ Leverage software tools: Statistical software and calculators can compute critical
values instantly, reducing manual errors.

Summary and Final Thoughts

Finding the correct score from the appropriate probability table is a crucial step in
constructing a 90% confidence interval. Whether using the z-table or t-table, the key is
understanding the underlying assumptions, confidently determining the confidence level's
corresponding area, and accurately locating the critical value. By following the outlined
steps—identifying the distribution, determining the area, consulting the correct table, and
inputting the value into Cell B7—you ensure precise and reliable confidence interval
calculations.

Remember, the critical value directly influences the margin of error, and thus the
precision of your estimate. Accurate selection of this score ensures that your confidence
interval truly reflects the level of certainty you aim to communicate. Mastering this
process enhances the quality and credibility of your statistical analyses, whether in
academic research, business decision-making, or data-driven projects.

In conclusion, always double-check your parameters, use the correct distribution table,
and confidently interpret the critical values to produce valid confidence intervals. With
practice, locating these scores becomes a straightforward step that significantly
contributes to the integrity of your statistical inference.

Frequently Asked Questions

What is the purpose of finding a score from the
probability table in cell B7 when constructing a 90%
confidence interval?

The score, often called the z-score, helps determine the critical value needed to calculate
the margin of error for the confidence interval at 90% confidence level.

Which probability table should I refer to for finding the



score in cell B7?

You should use the standard normal distribution table (z-table) to find the z-score
corresponding to a 90% confidence level.

How do I interpret the score obtained from the
probability table in cell B7?

The score represents the number of standard deviations from the mean needed to capture
90% of the distribution's area, which is essential for constructing the confidence interval.

What is the approximate value of the score for a 90%
confidence interval?

The approximate z-score for a 90% confidence interval is 1.645.

Why is it important to find the correct score from the
probability table in constructing confidence intervals?

Using the correct score ensures the confidence interval accurately reflects the desired
confidence level, providing valid statistical inferences.

Can I use a t-distribution table instead of a z-table for
this purpose?

Only if the sample size is small and the population standard deviation is unknown;
otherwise, for large samples, the z-table is appropriate.

How does the score in cell B7 relate to the margin of
error calculation?

The score multiplies the standard error to determine the margin of error, which is added
and subtracted from the sample mean to form the confidence interval.

What steps should I follow after finding the score from
the probability table to construct the 90% confidence
interval?

First, locate the z-score in the table, then multiply it by the standard error to find the
margin of error, and finally add and subtract this margin from the sample mean.

How do I verify that the score I found in cell B7 is
correct for a 90% confidence level?

Check that the area to the left of the z-score corresponds to 95%, since for a two-tailed



90% interval, each tail has 5% of the area, and verify the z-score matches the standard
normal table value of approximately 1.645.

Additional Resources

Understanding How to Find the Score from the Appropriate Probability Table to Construct
a 90% Confidence Interval

Constructing confidence intervals is a fundamental concept in inferential statistics,
allowing statisticians and researchers to estimate population parameters with an
associated level of confidence. One crucial step in this process involves determining the
appropriate critical value (or score) from the probability (or z) table that corresponds to
the desired confidence level—in this case, 90%. This detailed guide will walk you through
the significance of this step, how to find the score, and the practical considerations
involved.

Introduction to Confidence Intervals and Critical
Values

A confidence interval provides a range of values within which the true population
parameter (such as the mean or proportion) is expected to lie with a specified level of
confidence. For a 90% confidence interval, we are asserting that if the same sampling
process is repeated numerous times, approximately 90% of the calculated intervals will
contain the true parameter.

Key components involved in constructing a confidence interval:
- Sample statistic (e.g., sample mean, sample proportion)
- Standard error (measure of variability)

- Critical value (score) from the probability table
- Confidence level, which determines the critical value

The critical value acts as a cutoff point on the standard normal distribution (z-distribution)

or t-distribution, indicating how many standard errors away from the mean we need to go
to capture the specified confidence level.

Why Is the Score from the Probability Table
Important?

The score, often called the critical value, is essential because it quantifies the number of



standard errors that must be traversed to ensure the confidence level’s coverage. For
example, for a 90% confidence level, the score indicates the z-value such that the middle
90% of the distribution is between -z and +z.

In essence:

- It defines the margin of error when constructing the interval.
- It ensures the probability that the interval contains the true parameter is exactly 90%.

Without this score, the confidence interval cannot be accurately constructed. The process

thus hinges on precisely locating the critical value corresponding to the desired
confidence level in the probability table.

Step-by-Step Process to Find the Score in Cell B7
for a 90% Confidence Interval

The process involves several key steps, which will be elaborated below:

1. Understanding the Confidence Level and Its Implication

- Confidence level: 90%

- Significance level (a): 1 - confidence level = 0.10

- Alpha split for two tails: Since the confidence interval is symmetric, a/2 = 0.05 on each
tail.

This means that:

- 5% of the probability lies in the lower tail
- 5% in the upper tail

2. Identifying the Corresponding Probability in the Table

The critical value corresponds to the point on the standard normal distribution (z-
distribution) where the cumulative probability is:

- For the lower tail boundary: 0.05
- For the upper tail boundary: 0.95 (since the middle 90% is between these two points)

3. Using the Standard Normal (Z) Table

- Locate the cumulative probability closest to 0.95 in the z-table.
- The z-score associated with a cumulative probability of 0.95 is approximately 1.645.

Note: The value 1.645 is a standard critical z-value for a 90% confidence interval, but it's
always good practice to verify through the table.



4. Finding the Critical Value in Cell B7

Assuming Cell B7 is part of a spreadsheet, such as Excel, which contains the critical z-
value, the formula or manual lookup involves:

- Manual table lookup:

- Find the cumulative probability closest to 0.95.

- The corresponding z-score is approximately 1.645.

- Using Excel:

- Use the function "=NORM.S.INV(0.95)" which returns approximately 1.645.

In most cases, for a 90% confidence interval, the critical value is +1.645.

Deep Dive into the Calculation and Practical
Application

1. Interpreting the Critical Value

The value 1.645 (or -1.645 for the lower bound) indicates that the sample mean (or other
statistic) plus or minus 1.645 standard errors captures the middle 90% of the distribution.
This is foundational for calculating the margin of error:

\[
\text{Margin of Error} = z {\alpha/2} \times \text{Standard Error}

\]
2. Constructing the Confidence Interval

Once the critical value is known, the entire confidence interval can be constructed:

\[
\text{CI} = \text{Sample Statistic} \pm (\text{Critical Value} \times \text{Standard

Error})
\]

For example, if:

- Sample mean (\(\bar{x}\)) = 100
- Standard error (SE) = 2

then:
\[

\text{CI} = 100 \pm (1.645 \times 2) = 100 \pm 3.29
\]



which gives the interval (96.71, 103.29).
3. Adjusting for Different Contexts

While the z-distribution is used for large samples (n > 30) or known population standard
deviation, smaller samples may require the t-distribution. In such cases, the critical value
would be obtained from the t-table based on degrees of freedom:

- Degrees of freedom (df): n -1
- Critical t-value: T(a/2, df)

For a 90% confidence interval with small samples, you would not use the z-value of 1.645
but instead find the appropriate t-value.

Practical Considerations in Finding the Score

1. Choosing the Correct Distribution

- For large samples (typically n > 30) or when the population standard deviation is known,
the z-distribution applies.

- For small samples or unknown population standard deviation, the t-distribution is
appropriate.

2. Using Software and Tables

- Probability tables: Standard z-tables are available in most statistics textbooks and online
resources.

- Excel or statistical software: Functions like "NORM.S.INV()" (Excel), "gqnorm()" in R, or
“stats.norm.ppf()” in Python’s scipy library make it straightforward.

3. Ensuring Accuracy

- Always verify the cumulative probability matches the confidence level’s tail probability.
- Use tables or functions with sufficient decimal precision.
- Remember that the critical value is symmetric: =z for two-sided intervals.

4. Common Critical Values for Confidence Levels

| Confidence Level | Critical Z-Score | Approximate Value |
I I | |

| 90% | 1.645 | Standard value |

| 95% | 1.96 | |

| 99% | 2.576 | |




Common Mistakes to Avoid

- Using the wrong distribution: Confusing the z-distribution with the t-distribution when
the sample size is small.

- Incorrect tail probabilities: Forgetting to split the significance level for two tails.

- Misreading tables: Not interpolating correctly or misreading the critical value.

- Neglecting the context: Assuming the population standard deviation is known when it
isn't, and vice versa.

Summary and Final Recommendations

Finding the score from the appropriate probability table to construct a 90% confidence
interval is a crucial step that ensures the accuracy and reliability of your statistical
inference. The process involves understanding the confidence level, determining the
corresponding tail probabilities, and locating the critical z-value in the standard normal
distribution.

Key takeaways:

- For a 90% confidence interval, the critical z-value is approximately +1.645.

- Use the cumulative probability of 0.95 (or 0.05 for the lower tail) in the z-table.

- Confirm whether a z-distribution or t-distribution is appropriate based on sample size
and whether the population standard deviation is known.

- Utilize software tools for precise calculations, especially when dealing with non-standard
confidence levels or small samples.

By following these steps and considerations, you ensure the confidence interval you
construct is statistically valid and meaningful, providing a reliable estimate of the true
population parameter.

In conclusion, correctly identifying the score from the probability table is fundamental in
the process of constructing a confidence interval. It bridges the gap between the desired
confidence level and the statistical measure needed to capture the true parameter within
the specified range, underpinning sound statistical analysis and decision-making.
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