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INFERENTIAL STATISTICS BY EXAMPLE: MICROSOFT EXCEL & EPI INFO 

Learning Objectives: 

 Statistical tests in Microsoft Excel. (Exercise 3, 4) 

 Statistical tests in Epi Info. (Exercise 4,  ) 

 Student t-test for two independent samples. (Exercise 1‒3, & 5) 

 Chi-square test. (Exercise 4 & 6) 

 Fisher exact test. (Exercise 7)  

Create in the Lab10 folder a new Microsoft Excel file named StatisticalTests.xlsx and a new Microsoft Word 
file named StatisticalTests.docx. 

EXERCISE 1 

A study has been conducted to compare the efficacy of a new drug in treatment of arterial hypertension. 
Systolic blood pressure decreased on average with 13.7 mmHg on subjects who received the new drug, and 
with 5.5 mmHg on subjects who received placebo. There has been tested if a significant difference between 
the two means exists and a p-value smaller than 0.001 was obtained [Giles TD, Khan BV, Lato J, Brener L, 
Ma Y, Lukic T. Nebivolol monotherapy in younger adults (younger than 55 years) with hypertension: a 
randomized, placebo-controlled trial. J Clin Hypertens (Greenwich). 2013 Sep;15(9):687-93. doi: 
10.1111/jch.12169. Epub 2013 Jul 16.] 

Provide an answer for the following requests in the StatisticalTests.docx file. In green you will find the 
solution for the first Exercise! 

1. Formulate the null hypothesis for this test: There is no statistically significant difference between the 
decrease in systolic blood pressure on subjects who received the new drug and the subjects who 
received placebo. 

2. Formulate the null hypothesis for this test: There is a statistically significant difference between the 
decrease in systolic blood pressure on subjects who received the new drug and the subjects who 
received placebo. 

3. Based on the obtained p-value, which hypothesis will be accepted? With a 5% risk of error, we reject 
the H0.  

4. Based on the obtained p-value, specify the decision for this test (the difference between these two 
decreases is statistically significant?): The decrease in systolic blood pressure on subjects who received 
the new drug proved to be statistically significant higher compared with the decrease in systolic blood 
pressure on subjects who received placebo. 

5. Explain the reason for chosen decision in Request 4:  

EXERCISE 2 

For the same new drug as presented in Exercise 1 the decreasing of the heart rate has also been 
investigated. The heart rate decreased on average with 10.7 heartbeats on subjects who received the new 
drug and with 2.4 heartbeats on subjects who received placebo. The heartbeats followed a normal 
distribution and the calculated statistical parameter was equal with 9.54 (critical value equal with 1.964). 
Therefore, it has been tested if a significant difference exists between the new drug and placebo in regards 
of heartbeats. 

1. Formulate the null hypothesis for this test: 
2. Formulate the null hypothesis for this test: 
3. Determine the critical region: 
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4. Determine the acceptance region: 
5. Based on the obtained results, which hypothesis will be accepted? 
6. Specify if the heartbeats difference between the two investigated groups is statistically significant: 
7. Explain the reason for chosen decision in Request 6: 

EXERCISE 3 

For the same new drug as presented in Exercise 1 the decreasing in diastolic blood pressure has been 
investigated. The diastolic blood pressure decreased on average with 11.8 mmHg (and a standard deviation 
of 8.8 mmHg, n = 423) for subjects who received the new drug and with 5.5 mmHg (and a standard 
deviation of 9.5 mmHg, n = 214) for subjects who received placebo. Diastolic blood pressure proved to be 
normal distributed and the variances proved not to be significantly different. The critical value for a 
significance level of 5% is equal with 1.964. 

1. Formulate the null hypothesis for this test: 
2. Formulate the null hypothesis for this test: 
3. Determine the critical region: 
4. Determine the acceptance region: 
5. Calculate in Microsoft Excel the value of statistical test. For calculation, insert a new sheet in the 

StatisticalTests.xlsx file and name it Exercise 3. Create in this sheet the following structure and used 
the provided functions: 

 

 For t(critical value) – cell B8 use the following formula: =ROUND(TINV(B7,B3+B6-2),3) 

 For S2 – cell B9 use the following formula: 
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formula in Excel is: =((B3-1)*B2^2+(B6-1)*B5^2)/(B3+B6-2) 

 For t(calculated value) use the following formula: 
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  where m1 = m(new drug), n1 

= n(new drug), m2 = m(placebo), n2 = n(placebo). The implementation of this formula in 
Excel is: =(B1-B4)/(SQRT(B9/B3+B9/B6)) 

 For p-value use the following formula: =T.DIST.2T(B10,B3+B6-2) 
6. Which hypothesis will be accepted? 
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7. Specify if the difference between the two decreases in diastolic blood pressure is statistically 
significant: 

8. Explain the reason for chosen decision in Request 7: 

EXERCISE 4 

For the same study as described in Exercise 1, in the group of subjects who received the new drug, 120 out 
of 427 were women while in the placebo group 95 out of 214 were women. A test has been applied to 
identify if there is any significant differences between the investigated groups (subjects who received the 
new drug and subjects who received placebo) in regards of gender. The test has been applied at a 
significance level of 5% and the critical value was equal with 3.84. 

1. Formulate the null hypothesis for this test: 
2. Formulate the null hypothesis for this test: 
3. Determine the critical region: 
4. Create in Microsoft Excel and fill with values the observed contingency table using the model presented 

below. For calculation, insert a new sheet in the StatisticalTests.xlsx file and name it Exercise 4. Create 
in this sheet the following structure and fill it with data presented above: 

 

Use the SUM predefined function to calculate the total for columns (Nebivolol and Placebo), rows 
(Women and Men) and respectively GrandTotal. 

5. Create in the same sheet theoretical/expected contingency table using the formulas provided below: 

 

 

6. Compute the value of statistical test (Chi-square test) using the formula: 
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where χ2 is Chi-square statistics, O = observed value, E = expected 

/theoretical value, r = number of rows in contingency table, c = number of columns in contingency 
table, f = frequency. 

To calculate the Chi-square statistics use the formulas as in the image below: 

=I3*G5/I5 =I3*H5/I5 

=I4*G5/I5 =I4*H5/I5 
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7.                                                  

Predefined Excel function that could be used to calculate the p-value associated to Chi-square statistics 
is CHISQ.TEST where Actual_range represents the observed values and Expected_range represents the 
expected values: 

 

8. Which hypothesis will be accepted? 
9. Specify if there is a statistically significant difference between the two groups in regards of gender: 
10. Explain the reason for chosen decision (Request 9): 

For the next 3 exercises apply the requests in Epi Info provide the answer to the questions in 
StatisticalTests.docx  file. Save the Nebivolol.xlsx file in the Lab10 and import all data from in Epi Info. 
 

EXERCISE 5 

Test whether there is a statistically significant difference between the average age by treatment (nebivolol 
or placebo).  
1. Apply the proper test using the Means option under Statistics in Epi Info: 
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2. Copy the obtained value of the statistical test and associated p-value (method Pooled) in the 

StatisticalTests.docx under the Exercise 5 heading. 

 
3. Is there any statistical difference between the two investigated groups? Motivate your answer. 

EXERCISE 6 

Test whether there is a statistically significant difference in terms of ethnicity (Hispanic vs. Non-hispanic) by 
treatment (nebivolol or placebo). 
1. Apply the proper test using the Tables option under Statistics in Epi Info: 

 
2. Write in the StatisticalTests.docx file under the Exercise 6 heading if there is any value in the 

contingency table smaller than 5 (yes/no). 
3. Specify the name of the test used to answer this question (Chi-square test if all values in the 

contingency table are higher than 5, otherwise it will be use the Fisher exact test). 
4. Write in the StatisticalTests.docx file the value of Chi-square statistics (Chi-square - uncorrected): 
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5. Knowing that the critical value is equal with 3.84, indicate whether there is a statistically significant 

difference using the obtained Chi-square value. Please explain why. 
 

EXERCISE 7 

Test whether there is a statistically significant difference in the occurrence of peripheral edema (swollen 
feet) by treatment (nebivolol or placebo). Provide the answers for the following questions in the 
StatisticalTests.docx file under the Exercise 7 heading. 
1. Indicate whether there is in the contingency table at least one cell with value smaller than 5 (yes/no): 
2. Provide the name of the statistical test proper to be used in this case. 
3. Write the p-value: 
4. Please indicate whether there is a statistically significant difference between the two groups according 

to peripheral edema. 


