critical value for 85 confidence interval

critical value for 85 confidence interval is a fundamental concept in statistics that plays a crucial
role in hypothesis testing and confidence interval estimation. Understanding this critical value helps
researchers, analysts, and statisticians determine the range within which a population parameter is
expected to lie with a specified level of confidence. This article explores what the critical value for an
85% confidence interval is, how it is calculated, and its applications in statistical analysis. It also
discusses the differences between confidence levels, the role of the z-distribution and t-distribution,
and provides examples to clarify the concept. By the end, readers will gain a comprehensive
understanding of how to find and use the critical value for 85 confidence interval in various contexts.
The following sections will guide you through the essential aspects of this topic.

e Understanding the Critical Value in Confidence Intervals

¢ Calculating the Critical Value for an 85% Confidence Interval

¢ Applications of the Critical Value for 85 Confidence Interval

» Differences Between Confidence Levels and Their Critical Values

e Examples of Using the Critical Value for 85 Confidence Interval

Understanding the Critical Value in Confidence
Intervals

The critical value is a key component in constructing confidence intervals, which estimate the range
of values likely to contain a population parameter such as a mean or proportion. Specifically, the
critical value corresponds to the point on the probability distribution that marks the boundary of the
confidence level. For an 85% confidence interval, the critical value defines the cutoff points that
capture the middle 85% of the distribution, leaving 7.5% in each tail. This value is essential in
determining how wide the confidence interval will be and reflects the degree of certainty in the
estimate.

Definition of Critical Value

The critical value is a statistical metric derived from the chosen confidence level and the underlying
probability distribution. It indicates how many standard deviations away from the mean the interval
extends. This value is often symbolized as z* when using the normal distribution or t* when using the
t-distribution for smaller sample sizes.



Role in Confidence Intervals

The critical value acts as a multiplier of the standard error in the formula for confidence intervals. It
adjusts the width of the interval to reflect the desired confidence level. A higher confidence level
results in a larger critical value and a wider interval, while a lower confidence level, such as 85%,
produces a smaller critical value and a narrower interval.

Calculating the Critical Value for an 85% Confidence
Interval

Calculating the critical value for an 85% confidence interval involves understanding the distribution
used and the confidence level’s corresponding tail probabilities. Since the confidence level represents
the proportion of the distribution included in the interval, the critical value marks the z-score or t-
score at which the area outside the interval is split equally between the two tails.

Using the Standard Normal Distribution (Z-distribution)

For large sample sizes or when the population standard deviation is known, the standard normal
distribution is appropriate for finding the critical value. An 85% confidence level means 15% of the
distribution lies outside the interval, evenly divided as 7.5% in each tail. The critical value z* is the z-
score with 0.925 cumulative probability (100% - 7.5%).

Using the t-Distribution

When the sample size is small and the population standard deviation is unknown, the t-distribution is
used instead. The critical value t* depends on both the confidence level and degrees of freedom (df),
which relate to the sample size. Tables or statistical software can provide the exact t* value for an
85% confidence interval given the df.

Step-by-Step Calculation

1. Determine the confidence level (85%) and calculate the significance level a = 1 - 0.85 = 0.15.
2. Divide a by 2 to split the tails: 0.15/2 = 0.075.
3. Find the cumulative probability for the upper tail: 1 - 0.075 = 0.925.

4. Use a standard normal table or calculator to find the z-score corresponding to 0.925, which is
approximately 1.44.

5. If using the t-distribution, identify the degrees of freedom and consult a t-table for the critical
value at 0.925 cumulative probability.



Applications of the Critical Value for 85 Confidence
Interval

The critical value for an 85 confidence interval is used in various statistical analyses where estimating
the parameter with a specific degree of certainty is needed. Although 85% is less common than 90%,
95%, or 99% confidence levels, it is useful in situations requiring a balance between precision and
confidence.

Estimating Population Mean

Researchers use the critical value to construct confidence intervals for a population mean when the
exact value is unknown. An 85% confidence interval provides a narrower range, allowing a more
precise estimate but with less confidence than higher levels.

Hypothesis Testing

In hypothesis testing, the critical value determines the rejection region for the null hypothesis. For an
85% confidence level, the critical values mark the boundaries where test statistics indicate
statistically significant results at the 15% significance level.

Quality Control and Decision-Making

Industries utilize confidence intervals with varying confidence levels, including 85%, to assess
processes and make informed decisions. The critical value guides the tolerance limits and helps
balance risk and cost considerations.

Differences Between Confidence Levels and Their
Critical Values

Confidence levels specify the degree of certainty that the confidence interval contains the population
parameter. The critical value directly reflects the confidence level, affecting the width of the interval
and the probability of type | errors in hypothesis testing.

Comparison of Common Confidence Levels

Common confidence levels include 90%, 95%, and 99%, each with corresponding critical values that
increase as confidence increases. The 85% confidence interval uses a smaller critical value, resulting
in a tighter but less certain interval.

¢ 85% Confidence Level: Critical value approximately 1.44 (z*)

¢ 90% Confidence Level: Critical value approximately 1.645 (z*)



* 95% Confidence Level: Critical value approximately 1.96 (z*)

* 99% Confidence Level: Critical value approximately 2.576 (z*)

Impact on Interval Width

The critical value influences the margin of error by scaling the standard error. Lower confidence levels
like 85% produce narrower intervals, which may be preferred in exploratory studies but risk excluding
the true parameter more often.

Examples of Using the Critical Value for 85 Confidence
Interval

Practical examples illustrate how to apply the critical value for 85 confidence interval in statistical
calculations and interpretations.

Example 1: Estimating a Population Mean with Known
Standard Deviation

Suppose a sample mean is 50 with a known population standard deviation of 10 and a sample size of
100. To find the 85% confidence interval:

1. Calculate the standard error: SE = 10 /v100 = 1.
2. Find the critical value for 85% confidence: z* = 1.44.
3. Compute the margin of error: ME = 1.44 x 1 = 1.44,

4. Construct the interval: 50 + 1.44 - (48.56, 51.44).

Example 2: Using the t-Distribution for Small Samples

For a sample size of 15 with a sample mean of 100 and sample standard deviation of 5, the 85%
confidence interval is calculated as follows:

1. Degrees of freedom: df = 15 -1 = 14,
2. Critical value t* for 85% confidence and df=14 (from t-tables): approximately 1.345.

3. Standard error: SE =5/v15 = 1.29.



4. Margin of error: ME = 1.345 x 1.29 = 1.74.

5. Confidence interval: 100 + 1.74 - (98.26, 101.74).

Frequently Asked Questions

What is the critical value for an 85% confidence interval using
the Z-distribution?

The critical value (Z*) for an 85% confidence interval is approximately 1.44. This is found by looking
up the Z-score that corresponds to the middle 85% of the standard normal distribution.

How do you find the critical value for an 85% confidence
interval?

To find the critical value for an 85% confidence interval, calculate the area in each tail as (1 - 0.85) /2
= 0.075, then find the Z-score that corresponds to a cumulative area of 0.925 (1 - 0.075). This Z-score
is approximately 1.44.

Is the critical value for an 85% confidence interval larger or
smaller than for a 95% confidence interval?

The critical value for an 85% confidence interval is smaller than that for a 95% confidence interval
because a lower confidence level means less area is captured in the middle of the distribution,
resulting in a smaller Z-score (about 1.44 vs. 1.96).

Can the t-distribution critical value be used for an 85%
confidence interval?

Yes, the t-distribution critical value can be used for an 85% confidence interval, especially when the
sample size is small and the population standard deviation is unknown. The exact critical value
depends on the degrees of freedom and is found using a t-table or software.

Why might someone choose an 85% confidence interval
instead of a 95% confidence interval?

Someone might choose an 85% confidence interval to have a narrower interval with less margin of
error, accepting a higher level of uncertainty. This can be useful when a more precise estimate is
needed and slightly lower confidence is acceptable.

How does the critical value affect the width of the 85%



confidence interval?

The critical value directly affects the width of the confidence interval. For an 85% confidence interval,
the critical value of about 1.44 multiplies the standard error; a smaller critical value compared to 95%
means the interval is narrower, reflecting less confidence but greater precision.

Additional Resources

1. Understanding Confidence Intervals: A Statistical Approach

This book provides a comprehensive introduction to confidence intervals, including the concept of
critical values for various confidence levels. It explains the mathematical foundations and practical
applications of confidence intervals in statistics. Readers will gain insights into constructing and
interpreting intervals with different confidence percentages, including 85%.

2. Applied Statistics for Social Sciences: Confidence Intervals and Hypothesis Testing

Focused on social science research, this book covers essential statistical tools such as confidence
intervals and critical values. It discusses how to calculate and use confidence intervals at
unconventional levels like 85%, helping researchers interpret data with greater nuance. Practical
examples and exercises guide readers through real-world applications.

3. Statistical Inference: Theory and Practice

This text delves into the theory behind statistical inference, emphasizing the role of critical values in
hypothesis testing and interval estimation. It explores confidence intervals at various confidence
levels, including the less commonly used 85%, providing a solid theoretical background alongside
practical computation techniques.

4. Confidence Intervals Made Simple: A Guide for Beginners

Ideal for beginners, this book breaks down the concept of confidence intervals and the significance of
critical values in an accessible manner. It includes step-by-step instructions for calculating confidence
intervals at 85% and other levels, using clear examples and visual aids to enhance understanding.

5. Essentials of Probability and Statistics for Engineers and Scientists

This book offers a clear presentation of probability and statistics principles relevant to engineering
and science fields. It covers the calculation of critical values for various confidence intervals, including
the 85% interval, and explains their application in data analysis and experimental results.

6. Practical Guide to Statistical Data Analysis: Confidence Intervals and Critical Values

A hands-on guide that focuses on practical data analysis techniques, this book discusses how to
determine critical values for confidence intervals, including the 85% interval. It provides detailed
examples and software instructions to help readers apply statistical methods effectively.

7. Introduction to Biostatistics: Confidence Intervals and Their Applications

Targeted at students and professionals in health sciences, this book explains the use of confidence
intervals in biostatistics. It highlights the importance of selecting appropriate confidence levels, such
as 85%, and guides readers through the calculation and interpretation of these intervals in medical
research.

8. Statistical Methods for Psychology: Confidence Intervals and Critical Values
This text focuses on statistical techniques used in psychology, detailing how to compute and interpret
confidence intervals at different confidence levels. It emphasizes the role of critical values in



understanding data variability and decision-making, including the use of 85% confidence intervals.

9. Advanced Statistical Concepts: Confidence Levels and Critical Values Explained

Designed for advanced students and researchers, this book explores complex statistical concepts
including the derivation and use of critical values for various confidence intervals. It covers less
common confidence levels like 85%, offering in-depth explanations and mathematical proofs to
deepen the reader’s statistical knowledge.
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critical value for 85 confidence interval: Equivalence and Noninferiority Tests for
Quality, Manufacturing and Test Engineers Scott Pardo, 2013-09-19 In engineering and quality
control, various situations, including process validation and design verification, require equivalence
and noninferiority tests. Equivalence and Noninferiority Tests for Quality, Manufacturing and Test
Engineers presents methods for using validation and verification test data to demonstrate
equivalence and noninferiority in engineering and applied science. The book covers numerous tests
drawn from the author’s more than 30 years of work in a range of industrial settings. It provides
computational formulas for the tests, methods to determine or justify sample sizes, and formulas to
calculate power and operating characteristic curves. The methods are accessible using standard
statistical software and do not require complicated programming. The book also includes computer
code and screen shots for SAS, R, and JMP. This book provides you with a guide to performing
validation and verification tests that demonstrate the adequacy of your process, system, or product.
It will help you choose the best test for your application.

critical value for 85 confidence interval: Target AIIMS PG Entrance Madhan Jeyaraman,
Naveen Jeyaraman, 2018-08-21 entrance examinations of AIIMS. The material is prepared after a
thorough scanning of the latest textbooks, journals and research.
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critical value for 85 confidence interval: Statistical Analysis for Public Administration
Lawrence L. Giventer, 2008 The latest text for statistical/quantitative analysis and research methods
coursework, the Second Edition of Statistical Analysis for Public Administration explains how to use
statistical methods to help understand and respond to public problems. Organized around a series of
unique reference tables, this book simulates the problems public administrators routinely encounter
and diagnose. The tables guide students through applicable statistical methods for solving problems,
teaching both what to do, and how to do it. As a result, students will learn to recognize where
quantitative methods are useful, and apply the skills needed to solve real-world problems during
their professional careers in the public sector. Also includes homework problems for each chapter
with extensive answers, extra downloadable data sets, and practical exercises to reinforce learning.
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Reichenbacher, Jirgen W. Einax, 2011-02-16 Working in the lab, but unsure what your results
actually mean? Would you like to know how to apply trueness tests, calculate standard deviations,
estimate measurement uncertainties or test for linearity? This book offers you a problem-based
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approach to analytical quality assurance (AQA). After a short introduction into required
fundamentals, various topics such as statistical tests, linear regression and calibration, tool
qualification or method validation are presented in the form of exercises for self-study. Solutions are
provided in a clear step-by-step manner. Interactive Excel-sheets are available as Extra Materials for
trying out the various concepts. For professionals as well as graduate students confronted with
analytical quality assurance for the first time, this book will be the clue to meeting such challenges.

critical value for 85 confidence interval: Quantifying the User Experience Jeff Sauro,
James R Lewis, 2016-07-12 Quantifying the User Experience: Practical Statistics for User Research,
Second Edition, provides practitioners and researchers with the information they need to confidently
quantify, qualify, and justify their data. The book presents a practical guide on how to use statistics
to solve common quantitative problems that arise in user research. It addresses questions users face
every day, including, Is the current product more usable than our competition? Can we be sure at
least 70% of users can complete the task on their first attempt? How long will it take users to
purchase products on the website? This book provides a foundation for statistical theories and the
best practices needed to apply them. The authors draw on decades of statistical literature from
human factors, industrial engineering, and psychology, as well as their own published research,
providing both concrete solutions (Excel formulas and links to their own web-calculators), along with
an engaging discussion on the statistical reasons why tests work and how to effectively communicate
results. Throughout this new edition, users will find updates on standardized usability
questionnaires, a new chapter on general linear modeling (correlation, regression, and analysis of
variance), with updated examples and case studies throughout. - Completely updated to provide
practical guidance on solving usability testing problems with statistics for any project, including
those using Six Sigma practices - Includes new and revised information on standardized usability
questionnaires - Includes a completely new chapter introducing correlation, regression, and analysis
of variance - Shows practitioners which test to use, why they work, and best practices for
application, along with easy-to-use Excel formulas and web-calculators for analyzing data -
Recommends ways for researchers and practitioners to communicate results to stakeholders in plain
English

critical value for 85 confidence interval: Statistics for the Behavioral Sciences Susan A.
Nolan, Thomas E. Heinzen, 2011-02 Nolan and Heinzen'’s engaging introduction to statistics has
captivated students with its easy readability and vivid examples drawn from everyday life. The
mathematics of statistical reasoning are made accessible with careful explanations and a helpful
three-tier approach to working through exercises: Clarifying the Concepts, Calculating the Statistics,
and Applying the Concepts. New pedagogy, end-of-chapter material, and the groundbreaking
learning space StatsPortal give students even more tools to help them master statistics than ever
before.

critical value for 85 confidence interval: Business Statistics Ken Black, 2024 Business
Statistics uses current real-world data to equip students with the business analytics techniques and
quantitative decision-making skills required to make more thoughtful, information-based decisions in
today's workplace. Helping the student understand business analytics and the role that business
statistics plays in it, the book has infused the language of business analytics along with its
definitions, approaches, and explanations throughout the text. Continuing the tradition of presenting
and explaining business statistics using clear, complete, and student-friendly pedagogy, this
international edition includes new chapter cases reinforcing the vibrancy and relevance of statistics.
In addition, topical changes have been made in select chapters and problems have been revised in
all the chapters.

critical value for 85 confidence interval: Workshop Statistics: Allan J. Rossman, Beth L.
Chance, 2013-12-01 Shorn of all subtlety and led naked out of the protec tive fold of educational
research literature, there comes a sheepish little fact: lectures don't work nearly as well as many of
us would like to think. -George Cobb (1992) This book contains activities that guide students to
discover statistical concepts, explore statistical principles, and apply statistical techniques. Students



work toward these goals through the analysis of genuine data and through inter action with one
another, with their instructor, and with technology. Providing a one-semester introduction to
fundamental ideas of statistics for college and advanced high school students, Warkshop Statistics is
designed for courses that employ an interactive learning environment by replacing lectures with
hands on activities. The text contains enough expository material to stand alone, but it can also be
used to supplement a more traditional textbook. Some distinguishing features of Workshop Statistics
are its emphases on active learning, conceptual understanding, genuine data, and the use of
technology. The following sections of this preface elaborate on each of these aspects and also
describe the unusual organizational structure of this text.

critical value for 85 confidence interval: Handbook of Parametric and Nonparametric
Statistical Procedures, Fifth Edition David J. Sheskin, 2020-06-09 Following in the footsteps of its
bestselling predecessors, the Handbook of Parametric and Nonparametric Statistical Procedures,
Fifth Edition provides researchers, teachers, and students with an all-inclusive reference on
univariate, bivariate, and multivariate statistical procedures.New in the Fifth Edition:Substantial
updates and new material th

critical value for 85 confidence interval: DESCRIPTIVE AND INFERENTIAL STATISTICS.
Problems and solutions Méndez Suarez, Mariano, Descriptive and Inferential Statistics: Problems
and solutions is a handbook that condenses years of teaching experience in undergraduate and
graduate statistics courses, offering a clear and structured approach for students, professionals, and
academics. Each chapter provides a precise introduction to a statistical method, followed by
step-by-step explanations that facilitate not only theoretical understanding but also practical
application through solved exercises. The book stands out for adapting exercises to real-world cases
in fields such as Business Administration, Marketing, and Digital Business, making it an essential
tool for those aiming to make data-driven decisions. The proposed exercises, along with their
detailed solutions, allow readers to evaluate and consolidate their knowledge independently.
Designed both for self-study and as a complement to formal instruction, this manual covers
fundamental and advanced concepts, from data organization and measures of central tendency to
inferential analysis and the application of statistical models. The pedagogical clarity of the text
ensures an effective and accessible learning experience, even for those without a strong background
in statistics. This book is the ideal companion for those seeking to master statistical tools that are
essential for making informed decisions in business and digital environments.

critical value for 85 confidence interval: Guidelines for Quality Management in Soil and
Plant Laboratories Food and Agriculture Organization of the United Nations, 1998-01-01

critical value for 85 confidence interval: Vital Statistics William H. Sandholm, Brett A.
Saraniti, 2019 A probability and statistics text written with the needs of economics students in
mindVital Statistics offers an approachable, calculus-optional introduction to statistics with a careful
presentation of basic inference procedures. The text helps students develop intuitions about key
concepts in probability before providing a deep treatment of core ideas in statistics, making this the
ideal introductory text for economics students.

critical value for 85 confidence interval: Applied Engineering Statistics R. Russell
Rhinehart, Robert M. Bethea, 2021-11-01 Thoroughly updated throughout, this second edition will
continue to be about the practicable methods of statistical applications for engineers, and as well for
scientists and those in business. It remains a what-I-wish-I-had-known-when-starting-my-career
compilation of techniques. Contrasting a mathematical and abstract orientation of many statistics
texts, which expresses the science/math values of researchers, this book has its focus on the
application to concrete examples and the interpretation of outcomes. Supporting application
propriety, this book also presents the fundamental concepts, provides supporting derivation, and has
frequent do and not-do notes. Key Features: Contains details of the computation for the examples.
Includes new examples and exercises. Includes expanded topics supporting data analysis. The book
is for upper-level undergraduate or graduate students in engineering, the hard sciences, or business
programs. The intent is that the text would continue to be useful in professional life, and appropriate




as a self-learning tool after graduation - whether in graduate school or in professional practice.
Errata can be found here

critical value for 85 confidence interval: AP Statistics All Access Robin Levine-Wissing,
David Thiel, 2012-01-18 Everything you need to prepare for the AP exam, in a study system built
around you--P. [4] of cover.

critical value for 85 confidence interval: A Guide to Business Statistics David M. McEvoy,
2018-04-10 An accessible text that explains fundamental concepts in business statistics that are
often obscured by formulae and mathematical notation A Guide to Business Statistics offers a
practical approach to statistics that covers the fundamental concepts in business and economics.
The book maintains the level of rigor of a more conventional textbook in business statistics but uses
a more streamlined and intuitive approach. In short, A Guide to Business Statistics provides clarity
to the typical statistics textbook cluttered with notation and formulae. The author—an expert in the
field—offers concise and straightforward explanations to the core principles and techniques in
business statistics. The concepts are introduced through examples, and the text is designed to be
accessible to readers with a variety of backgrounds. To enhance learning, most of the mathematical
formulae and notation appears in technical appendices at the end of each chapter. This important
resource: Offers a comprehensive guide to understanding business statistics targeting business and
economics students and professionals Introduces the concepts and techniques through concise and
intuitive examples Focuses on understanding by moving distracting formulae and mathematical
notation to appendices Offers intuition, insights, humor, and practical advice for students of
business statistics Features coverage of sampling techniques, descriptive statistics, probability,
sampling distributions, confidence intervals, hypothesis tests, and regression Written for
undergraduate business students, business and economics majors, teachers, and practitioners, A
Guide to Business Statistics offers an accessible guide to the key concepts and fundamental
principles in statistics.

critical value for 85 confidence interval: General Technical Report RM. , 1988

critical value for 85 confidence interval: Bootstrap Estimation of Home Range Area Martin
George Raphael, Glen E. Brink, 1988

critical value for 85 confidence interval: Introductory Statistics for the Behavioral
Sciences Joan Welkowitz, Barry H. Cohen, R. Brooke Lea, 2012-01-10 A comprehensive and
user-friendly introduction to statistics for behavioral science students revised and updated Refined
over seven editions by master teachers, this book gives instructors and students alike clear examples
and carefully crafted exercises to support the teaching and learning of statistics for both
manipulating and consuming data. One of the most popular and respected statistics texts in the
behavioral sciences, the Seventh Edition of Introductory Statistics for the Behavioral Sciences has
been fully revised. The new edition presents all the topics students in the behavioral sciences need
in a uniquely accessible and easy-to-understand format, aiding in the comprehension and
implementation of the statistical analyses most commonly used in the behavioral sciences. The
Seventh Edition features: A continuous narrative that clearly explains statistics while tracking a
common data set throughout, making the concepts unintimidating and memorable, and providing a
framework that connects all of the topics and allows for easy comparison of different statistical
analyses Coverage of important aspects of research design throughout the text, such as the
correlation is not causality principle Updated and annotated SPSS output at the end of each chapter
with step-by-step instructions Updated examples and exercises An expanded website, at
www.wiley.com/go/welkowitz, with test bank, chapter quizzes, and PowerPoint slides for instructors,
as well as a second website for students with additional basic math coverage, math review exercises,
a study guide, a set of additional SPSS exercises, and more downloadable data sets

critical value for 85 confidence interval: Student Solutions Manual, Mathematical
Statistics with Applications ,
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