
what is the critical value for a 90 confidence
interval
what is the critical value for a 90 confidence interval is a fundamental question in statistics
that pertains to hypothesis testing and confidence interval estimation. Understanding the critical
value is crucial for interpreting the range within which a population parameter is expected to lie
with a given level of confidence. This article explores the concept of critical values, particularly
focusing on the 90% confidence interval, and explains how to determine and use this value in
statistical analyses. Key statistical concepts such as the standard normal distribution, z-scores, and
significance levels will be discussed to provide a comprehensive understanding. Additionally,
practical examples and formulae will illustrate how critical values are applied in real-world
scenarios. By the end of this article, readers will have a clear grasp of what the critical value for a 90
confidence interval means and how to calculate it effectively.

Understanding Critical Values in Statistics

The 90% Confidence Interval Explained

How to Find the Critical Value for a 90 Confidence Interval

Applications of the 90 Confidence Interval Critical Value

Common Misconceptions and Important Considerations

Understanding Critical Values in Statistics
Critical values are essential components in inferential statistics used to define the boundaries of
acceptance or rejection regions in hypothesis testing and to determine confidence intervals. A
critical value corresponds to a point on the probability distribution that marks the cutoff where the
probability of observing a value more extreme is equal to the significance level (alpha). Essentially, it
helps in deciding how unusual a sample statistic is under a given assumption about the population.

The Role of Critical Values
Critical values serve as thresholds against which test statistics are compared to make decisions
about population parameters. They are especially important when constructing confidence intervals,
where the goal is to estimate a range likely containing the true parameter. The critical value
determines the margin of error and thus influences the width of the confidence interval.

Types of Distributions and Corresponding Critical Values
Depending on the nature of the data and sample size, different distributions are used to find critical



values:

Standard Normal Distribution (Z-distribution): Used when the population standard
deviation is known or the sample size is large.

Student’s t-Distribution: Used with smaller sample sizes when the population standard
deviation is unknown.

Chi-Square and F Distributions: Used in variance and regression analyses.

For a 90% confidence interval, the standard normal distribution is commonly used when conditions
are met, making the critical value a z-score.

The 90% Confidence Interval Explained
A 90% confidence interval indicates that there is a 90% probability that the interval calculated from
a sample contains the true population parameter. This confidence level reflects a balance between
precision and certainty, where a higher confidence level leads to a wider interval and vice versa.

Confidence Level and Significance Level
The confidence level (90% in this case) relates directly to the significance level (alpha), which is the
probability of rejecting the true parameter. For a 90% confidence interval, the significance level is
10% or 0.10, which is split equally between the two tails of the distribution in two-tailed tests,
leaving 5% in each tail.

Interpretation of the 90% Confidence Interval
When interpreting a 90% confidence interval, it means that if the same population is sampled
multiple times and intervals are constructed each time, approximately 90% of those intervals will
contain the true population parameter. It is not a probability statement about the parameter itself
but about the method used to generate the interval.

How to Find the Critical Value for a 90 Confidence
Interval
Finding the critical value for a 90% confidence interval involves identifying the z-score that
corresponds to the middle 90% of the standard normal distribution. This critical value is used to
calculate the margin of error in interval estimation.



Step-by-Step Calculation
The process to find the critical value includes the following steps:

Determine the confidence level (90%) and calculate the significance level (alpha = 1 - 0.90 =1.
0.10).

Divide the significance level by 2 to account for both tails in a two-tailed test (0.10 / 2 = 0.05).2.

Find the z-score corresponding to the cumulative probability of 1 - 0.05 = 0.95 in the standard3.
normal distribution.

The z-score found at 0.95 cumulative probability is the critical value for the 90% confidence4.
interval.

Critical Value for 90% Confidence Interval
Using standard normal distribution tables or statistical software, the critical value (z*) for a 90%
confidence interval is approximately 1.645. This means that 90% of the data lies within ±1.645
standard deviations from the mean in a normal distribution.

Formula Incorporating the Critical Value
The general formula for a confidence interval is:

Confidence Interval = Sample Statistic ± (Critical Value) × (Standard Error)

For a 90% confidence level, the critical value of 1.645 is multiplied by the standard error to
determine the margin of error.

Applications of the 90 Confidence Interval Critical
Value
The critical value for a 90% confidence interval is widely used in various fields such as business,
healthcare, engineering, and social sciences to make informed decisions based on sample data.

Estimating Population Means
When the population standard deviation is known or the sample size is large, the 1.645 critical value
is used to construct confidence intervals for population means to estimate the average with 90%
confidence.



Quality Control and Risk Assessment
In quality control, the 90% confidence interval critical value helps determine if a process meets
specifications or if adjustments are necessary, providing a quantifiable risk level.

Polling and Survey Analysis
Pollsters use the 90% confidence interval critical value to report the range within which the true
population parameter, such as a proportion or mean, likely falls, helping to understand public
opinion with quantifiable certainty.

List of Common Uses

Scientific research and experimental data analysis

Market research and consumer behavior studies

Clinical trials and medical statistics

Financial forecasting and economic modeling

Educational assessment and policy evaluation

Common Misconceptions and Important Considerations
Understanding what is the critical value for a 90 confidence interval also involves recognizing
common misunderstandings and the assumptions underlying its use.

Misconception: Probability of Parameter Being in the Interval
One frequent error is interpreting the confidence interval as having a 90% probability of containing
the true parameter after the interval is calculated. In reality, the confidence level pertains to the
long-term success rate of the method, not the probability of any single interval containing the
parameter.

Assumptions for Validity
The accuracy of the critical value for a 90% confidence interval depends on several assumptions:

The data are randomly sampled and independent.

The sampling distribution of the statistic is approximately normal, which is generally true for



large samples due to the Central Limit Theorem.

The population standard deviation is known or the sample size is sufficiently large when using
the z-distribution.

When to Use t-Distribution Instead
If the sample size is small and the population standard deviation is unknown, the t-distribution
should be used instead of the z-distribution. The critical value then depends on the degrees of
freedom and will be larger than 1.645 for a 90% confidence interval, reflecting greater uncertainty.

Frequently Asked Questions

What is the critical value for a 90% confidence interval?
The critical value for a 90% confidence interval is typically 1.645 when using the standard normal
(Z) distribution.

How is the critical value for a 90% confidence interval
determined?
The critical value for a 90% confidence interval is determined by finding the z-score that
corresponds to the middle 90% of the standard normal distribution, which leaves 5% in each tail,
resulting in a critical value of approximately 1.645.

Does the critical value for a 90% confidence interval change
when using a t-distribution?
Yes, when using a t-distribution for a 90% confidence interval, the critical value depends on the
degrees of freedom and is generally slightly larger than 1.645, especially for small sample sizes.

Why is the critical value for a 90% confidence interval 1.645 in
the Z-distribution?
Because 90% confidence means 5% in each tail of the normal distribution, the z-score that cuts off
the upper 5% is approximately 1.645.

How can I find the critical value for a 90% confidence interval
using statistical tables?
You can look up the z-table for the value corresponding to 0.95 cumulative probability (since 90%
confidence means 5% in the upper tail), which gives a critical value of about 1.645.



Is the critical value for a 90% confidence interval always the
same for all sample sizes?
No, if the population standard deviation is unknown and the sample size is small, you use the t-
distribution, and the critical value varies with degrees of freedom. For large samples or known
population standard deviation, the critical value is approximately 1.645.

What role does the critical value play in constructing a 90%
confidence interval?
The critical value determines the number of standard errors to add and subtract from the sample
mean to create the interval that likely contains the population parameter with 90% confidence.

How do I calculate the critical value for a 90% confidence
interval using software like R or Python?
In R, use qnorm(0.95) to get 1.645 for the Z-distribution. In Python's scipy library, use
scipy.stats.norm.ppf(0.95) to get the critical value.

Can the critical value for a 90% confidence interval be
negative?
The critical value itself is positive and represents the magnitude of the z- or t-score. The confidence
interval uses ± the critical value to cover both tails of the distribution.

Additional Resources
1. Statistical Inference: Understanding Confidence Intervals and Critical Values
This book provides a comprehensive introduction to statistical inference, focusing on the concept of
confidence intervals and the role of critical values. It breaks down the calculations for different
confidence levels, including the 90% confidence interval, and explains the underlying theory in an
accessible way. Readers will gain a solid foundation in hypothesis testing and estimation techniques.

2. Practical Statistics for Data Analysis: Confidence Intervals and Critical Values
A practical guide aimed at data analysts and students, this book covers how to compute and
interpret confidence intervals using critical values from various distributions. It includes step-by-
step examples for the 90% confidence level and discusses the importance of choosing the correct
critical value in real-world data scenarios. The book also offers exercises to reinforce learning.

3. Introduction to Probability and Statistics: Critical Values and Confidence Intervals Explained
This introductory text explains probability concepts and statistical methods with a focus on
confidence intervals and critical values. It details how to find the critical value for a 90% confidence
interval using the z-distribution and t-distribution. The clear explanations and examples make it ideal
for beginners in statistics.

4. Applied Linear Statistical Models: Confidence Intervals and Hypothesis Testing
This advanced book delves into linear models and their statistical inference tools, including



confidence intervals for parameter estimates. It addresses how to determine critical values for
various confidence levels, including 90%, and applies these concepts in regression analysis. The
thorough treatment makes it useful for graduate students and professionals.

5. Statistical Methods for the Social Sciences: Confidence Intervals and Critical Values
Designed for social science researchers, this book explains how to use confidence intervals and
critical values to interpret statistical results. It emphasizes the 90% confidence interval and how to
find its critical value in different testing scenarios. The book combines theory with examples drawn
from social science research.

6. Essentials of Biostatistics in Public Health: Confidence Intervals and Critical Values
Focusing on biostatistics applications, this book teaches how to calculate and use confidence
intervals in public health studies. It highlights the critical value for 90% confidence intervals and
explains its significance in medical research. The text also covers hypothesis testing and data
interpretation.

7. Statistics for Engineers and Scientists: Critical Values and Confidence Interval Calculations
This book caters to engineers and scientists needing a practical understanding of statistics. It details
how to find critical values for confidence intervals, including the 90% level, and how to apply these
in experimental data analysis. The straightforward approach and numerous examples help readers
master statistical inference.

8. The Art of Statistical Learning: Confidence Intervals and Critical Values
Blending theory and application, this book explores statistical learning methods with an emphasis on
confidence intervals and critical values. It explains how to derive and use the critical value for a 90%
confidence interval in various models and data contexts. Readers will appreciate the blend of
mathematical rigor and practical insights.

9. Fundamentals of Statistical Reasoning: Confidence Intervals and Critical Values
This foundational book introduces statistical reasoning with a focus on confidence intervals and their
critical values. It provides clear guidance on how to determine the critical value for a 90%
confidence interval and interpret the results. The book is ideal for students and professionals
seeking to build strong statistical intuition.
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