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By the end of the course students should be able to: 
• Perform hypothesis testing for comparing two independent means 

I. Sample versus population 
A. Last time we averaged all heights of students and got a curve that looks like this: 

B. Then, we predicted the likelihood of a random student having a certain height 
C. We used single students as an example last time, but we could also pick 3 or more 

students, and average their numbers, and predict what the odds are that they would fall 
into a certain height range 

D. If we pick 3 students, and average their numbers, this is called a sample. We say that it’s 
a sample with n = 3. 

E. Imagine an experiment: 
1. We randomly sample 3 students and average their heights. Their mean will fall 

somewhere on the curve 
2. Repeat step 1 a few more times 

F. What do we notice? 
1. It is more likely that the sample means will be near the population mean than not. 

Very likely near the middle and much less likely out on the tails 
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G. Now, let’s do an experiment. Say I come to class and I say that I took a sample of BME 
200 students, averaged it together, and got this. Do you believe me?  

H. Put another way, if I give you a sample, can you tell me if it’s from one population 
versus some other population? 

I. Here’s a more practical example: Let’s say I’m developing a new blood pressure drug. I 
give 10 people the drug and 10 people the placebo. I want to know if the drug lowers 
blood pressure. What I’m really trying to figure out is if the people on the blood pressure 
medication are a sample that comes from a different population than those on the placebo. 
1. If you start to look at the world in these terms, you can apply statistical testing to 

almost anything. 
J. Comparing two means - this is the whole idea behind statistical testing 
K. There are several types of tests when you compare means. The one we’re going to do is 

called “hypothesis testing the mean” 

II. Hypothesis testing 
A. Here are the steps 

1. Formulate a hypothesis. You will always know the mean of one population, called 
µ0. What you are testing is if your sample comes from a different population with a 
different mean, µ. There are two possibilities: 

• µ  µ0 
• µ  µ0 

Choose the one that is the opposite of what you want to test. For example, if you want 
to test that your measured sample comes from a population with a higher mean, then 
you would choose µ  µ0 . You write this “ ”. This is called the null 
hypothesis, . The null hypothesis is typically the hypothesis that represents no 
change. 

2. Select test statistic. We will be using t for the test statistic. This is known as a 
Student t-test and we will look up values from the t-table. 

3. Establish the significance level. This value determines how confident you want to be 
in your prediction. The most common value is 5%, written (p < 0.05). This percentage 
means that there is less than a 5% chance that you are incorrect about your prediction. 
Or, in other words, there is less than a 5% chance that Pr[reject Ho|Ho true]. 

Once you select your percentage, write it down like this: . Then, look up the 
t value from the table for your alpha value.  You will need to use this formula: df = 

≥
≤

≤ H0 : μ ≤ μ0
H0

α = 0.05

Page  of 2 5



n-1 to get the correct df value. For example, assume n = 25 and . Then df = 
25 - 1 = 24 so . 

4. Sketch a curve for your problem. This will help you visualize the problem. 
5. Compute the value for t. Compute the t value specific to your problem. Use this 

formula: 

  

Here,  is the population mean you are testing against. The value µ0 is the mean of 
your test sample, s is the sample standard deviation, and n is the sample size. 

6. Make the decision. Determine if your calculated t value falls within the rejection 
region. If so, reject . If not, you must not reject . 

III. Example. 

You work at a medical device company that makes hip implants. The company currently has a 
product on the market, AccuHip®, but marketing wants to start selling an “improved” hip 
design, the AccuHip Xtreme®.  Your task is to figure out if the AccuHip Xtreme lasts longer than 
the AccuHip. The company tells you that the AccuHip lasts an average of  cycles 
before failure. Since the AccuHip Xtreme is still a prototype, you can only measure 25 units, but 
you find that it lasts for an average of  cycles before failure. You know that the 
sample standard deviation is 48,732. Should the company adopt the AccuHip Xtreme design? 

α = 0.05
t.05 = 1.711

t =
X̄ − μ0

s

n

X̄

H0 H0

μ0 = 501,000

X̄ = 519,500
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IV. Student example.  

You work at a startup that is developing a new drug, Hypotensivil®, to treat hypertension (high 
blood pressure). Your job is to analyze the data from the clinical trials and make a 
recommendation to management about whether to proceed in marketing the drug. Management 
only wants to market the drug if it results in a reduction of systolic blood pressure below 

 mmHg for hypertensive patients. In the clinical trials, these were the results of test 
patients who received Hypotensivil®: n = 81 and the average systolic blood pressure was 149 
mmHg with a sample standard deviation of 29 mmHg. 

The company wants to be certain that the drug works, and suggests that you use a confidence 
level of 1%. Should the firm proceed with marketing the drug?

μ0 = 160
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http://statstutorstl.blogspot.com/2010/07/t-table.html
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