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Source:  Jim Grayson, Ph.D. and Mia Stephens



Avinash Kaushik on Lean Analytics  | http://www.kaushik.net/avinash/lean-analytics-cycle-metrics-hypothesis-experiment-act/
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One Variable
Mean: Hypothesis Testing
Mean: Confidence Interval
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Understanding CIs

6

JMP Start Statistics, 4e (SAS Press)

OpenIntro Statistics, 2e
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Confidence Interval Principle
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Every confidence interval is constructed as:

Point Estimate   ± Confidence Level Multiplier * Standard Error

Every confidence interval is attempting to “capture” the population 
parameter and is interpreted as:

We are X% confident [insert confidence level] the true (but unknown) 
population parameter is between  [lower CI limit] and [upper CI limit]
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Confidence Interval
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Confidence Intervals
Parameter Estimate Lower CI Upper CI 1-Alpha
Mean 18607.97 18323.38 18892.56 0.950
Std Dev 11207.48 11009.85 11412.39 0.950

Red Triangle: Confidence Interval | 0.95

Source: Equity Data | Distribution Platform

JMP Start Statistics, 4e (SAS Press)
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One Variable
Mean: Hypothesis Testing
Mean: Confidence Interval

10Developed by Jim Grayson, PhD



Hypothesis Test Principles
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Every hypothesis test has these elements:

1. There is a null (Ho) and alternate (Ha) hypothesis – since the null cannot be proved we put 
what we hope to find in the alternate hypothesis. The null hypothesis is always a hypothesis 
of “no difference”

2. There is a test statistic (the particular form depends on our question and data) – this is 
needed because we need a way of deciding between our hypotheses

3. We construct (compute) the test statistic
4. We compare the value of the test statistic against a reference distribution (this reference 

distribution depends on our data type and our test statistic) 
5. This comparison of the test statistic to the reference distribution gives us a probability 

(called a p-value) of seeing this value for the test statistic when the null hypothesis is indeed 
true 

6. We compare this p-value against some predetermined threshold called alpha (or cut off) and 
if the p-value is less than alpha we state our conclusion of rejecting the null and accepting 
the alternate

7. Stated conclusions will be one of two statements:
a. We reject the null and accept the alternate recognizing we have a “p-value” chance of 

being wrong in our conclusion – this is called a Type 1 error
b. We fail to reject the null 
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Test Distribution
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JMP Start Statistics, 4e (SAS Press)

JMP Start Statistics, 4e (SAS Press)
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Testing Mean (HT)
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Red Triangle: Test Mean | supply value
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Insurance Profits
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Data set: Insurance Profits_GE11 | Source: Business Statistics 3e

A manager wanted to see how well 
one of her sales representatives was 
doing, selected a sample of 30 policies 
and wants you to construct a 95% CI 
for the mean profit of the policies sold 
by this sales rep 



Insurance Profits
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Data set: Insurance Profits_GE11 | Source: Business Statistics 3e



Insurance Profits
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Data set: Insurance Profits_GE11 | Source: Business Statistics 3e

A manager wanted to know if there’s 
evidence that the mean profit of 
policies sold by this sales rep is less 
than $1500



Insurance Profits
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Data set: Insurance Profits_GE11 | Source: Business Statistics 3e



Insurance Profits
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Data set: Insurance Profits_GE11 | Source: Business Statistics 3e

There is not enough 
evidence in this sample of 
policies to indicate that the 
true mean is below $1500

UST1
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UST1 User Support Test, 5/21/2015



Two Variable:  
Continuous Response 
and Categorical Factor
Difference Between Two Means
• Hypothesis Testing
• Confidence Interval

20Developed by Jim Grayson, PhD



21

Data source:  run10Samp (openintro stats, 2e)

Developed by Jim Grayson, PhD

We would like to estimate the average difference in run times for men and 
women using the run10Samp data set, which was a simple random sample of 
45 men and 55 women from all runners in the 2012 Cherry Blossom Run.
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Analyze | Fit Y by X

Means/Anova/Pooled t
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Two Variable:  
Continuous Response 
and Categorical Factor
Difference Between Two Means
• Hypothesis Testing
• Confidence Interval
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Multiple Variable:  
Continuous  Response with 
Categorical Variables
ANOVA
F Test
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Source: Equity Data 
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JMP Start Statistics, 4e (SAS Press)
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OpenIntro Statistics, 2e

OpenIntro Statistics, 2e
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College departments commonly run multiple lectures of the same
introductory course each semester because of high demand. Consider a 
statistics department that runs three lectures of an introductory statistics 
course. We might like to determine whether there are statistically 
significant differences in first exam scores in these three classes (A, B, and 
C). Describe appropriate hypotheses to determine whether there are any 
differences between the three classes.

The hypotheses may be written in the following form:

H0: The average score is identical in all lectures. Any observed difference 
is due to chance. 
HA: The average score varies by class. We would reject the null hypothesis 
in favor of the alternative hypothesis if there were larger differences 
among the class averages than what we might expect from chance alone.

Example 5.34, Open Intro Statistics | Data set: classData
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