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Two Sample Equivalence Test for Means

Use to determine if there is statistical evidence to demonstrate that two population means are within a
specified difference of each other (i.e., “equivalent”).

Coating.jmp (Help > Sample Data Folder > Quality Control)

Equivalence Test for Equivalence Of TWO Mean v ~'Oneway Analysis of Weight By Product
1. From an open JMP data table, select Analyze > Fit Y by X. N . :
Select one or more continuous variables from Select Columns, click Y, ijz : )
Response and a categorial variable for X, Factor. Click OK. Here we 19 :
chose Weight for the Response and Product for the Factor. " . .

3. From the report window, select Equivalence Tests > Means under the
red triangle.

Type of Test

© t-Test  Wilcoxon Test

4. Specify the the Alpha Level and the difference between the two means Yeraoss Assnption
© Equivalence (Two-Sided) © Pooled Variance
considered practically equivalent (i.e., Margin of Equivalence). Click OK. e B Qg Eas
Margin and Alpha
Here we chose an alpha of 0.025 (i.e., 1 - 2(0.025) = 95% Confidence S —
Level), and a difference of +/- 3. i e Apha |00zl
. . . . . . -A U‘ A

The Null and Alternative Hypothesis in this Equivalence Test is:

Ho: pa —puB<-30rpa —pug23 vs. Hai-3<pa —pup<3 O AllPairwise

With Control

* This approach is known as “Two One-sided t-tests” (TOST).

e Rejecting the Null Hypothesis in favor of the Alternative is concluding there is enough statistical evidence
to believe the population means are within +/- 3 of each other. In other words, “They’re Equivalent”.

e The framework of an Equivalence Test reverses the roles of the Null and Alternative Hypothesis in a
traditional hypothesis test where the hypotheses are: Ho: pla = 1s vs. Ha: pa # .
In the traditional test, if the data does not produce enough statistical evidence to believe the Alterantive
Hypothesis, it does not mean that statistical evidence was produced to believe the Null Hypothesis.
Instead, the data simply did not produce enough statistical evidence to reject it.

JMP will display results of the two separate one-sided tests and (1 — 2a) Confidence Interval, along witih a
graph comparing it to the Margin of Equivalence. The Null hypothesis is rejcted in favor of the Alternarive
when the largest p-value is less than a.. When this is the case, the (1 — 2a) Confidence Interval will be
completely within the Margin of Equivalence as in this example.

v TOST Tests

Std Error Lower Bound Upper Bound Lower Bound Upper Bound Two-Sided Two-Sided Assessment
Product -Product Difference of Difference t Ratio t Ratio p-Value p-Value Max p-Value Lower 95% Upper 95% (a=0.025)
A B -1.77833 0.4408636 2771076 -10.8386 ) 0.0048* -2.67870 -0.877970 Equivalent
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All Pairwise Comparisons for Product's Two-sided
95% Confidence Intervals for the Difference
Specified Practical Equivalence Interval = (-3,3)

Note: Conducting a traditional two-sample t-test comparing the two means will result in a p-value of 0.003. That
is, enough statistical evidence to conclude the means are not equal. The equivalence test done here provided
statistical evidence that the means are not different from each other by more than 3.

Visit Oneway Analysis > Additional Examples of the Oneway Platform > Example of an Equivalence Test in JMP
Help to learn more.



