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PROBABILITIES 
EXERCISE 1
The file named Probabilities.xls contains data collected from 500 subject to whom three different diagnosis tests for Alzheimer disease had been applied. The gold standard test (a method or procedure that is widely recognized as the best available for a certain disease) was also been applied (GoldenTest). Beside the ID, gender and age of subjects included in the study, the Probabilities.xls contains the results for each test (GoldenTest, Test1, Test2, and Test3 columns).
1. What is the probability of Alzheimer in the sample? Use the data from GoldenTest column to answer this question 
2. Represent in a chart the distribution of Alzheimer disease in the sample. Use the data from GoldenTest column to answer this question
3. Which is the probability of Alzheimer disease among female patients? What about among the male patients?
4. Represent in a chart the relationship between Gender and Alzheimer disease in the sample. Use the data from GoldenTest and Gender columns to answer this question 
5. Calculate for Test1 the following probabilities:
· Create the 2×2 contingency table (GoldenText on columns and Test1 on rows). In the contingency table sort the data to have first positive results on both rows and columns.
· Under the contingency table compute:
i. Probability that a test result will be positive when the Alzheimer is present. 
ii. Probability that a test result will be negative when the Alzheimer is not present.
iii. Probability that the Alzheimer is present when the test is positive.
iv. Probability that the Alzheimer is not present when the test is negative.
6. Calculate for Test2 the following probabilities:
· Create the 2×2 contingency table (GoldenText on columns and Test2 on rows). In the contingency table sort the data to have first positive results on both rows and columns.
· Under the contingency table compute:
i. Sensibility of Test2 
ii. Specificity of test 2
iii. Positive predictive value of Test2
iv. Negative predictive value of Test2
7. Represent in a chart the distribution of age in the sample.
8. Represent in a chart the difference between the age in subgroup of people with Alzheimer disease and subgroup without Alzheimer disease.
9. It is known that increasing age is a risk factor of Alzheimer’s. Is the age higher than 65 years old a risk factor for Alzheimer?
a. Insert a new column named RiskAge to the right of the Age column.
b. Using IF function, display for each subject if she/he is at risk, knowing that the risk is positive (“yes” to be displayed in RiskAge (yes/no) column) of the person is olderor equal with 65 years.
c. Create the contingency table of RiskAge and Altzheimer (use GoldenTest)
d. What is the probability of Alzheimer in people older or equal to 65 years? 
e. What is the probability of Alzheimer in people younger than 65 years? 
f. Calculate the RD as the difference between the probability of Alzheimer in people older or equal to 65 years and the probability of Alzheimer in people younger than 65 years
g. Interpret the obtained results using the following rules:
RD = 0 ⟶ the age is not a risk factor for the Alzheimer disease
RD > 0 ⟶ older age increased the risk of Alzheimer disease.
RD < 0 ⟶ older age decreased the risk of Alzheimer disease
h. Calculate the RR by dividing the probability of Alzheimer in people older or equal to 65 years and the probability of Alzheimer in people younger than 65 years.
i. Interpret the obtained results using the following rules:
RR = 1 ⟶ the age is not a risk factor for the Alzheimer disease
RR > 1 ⟶ older age increased the risk of Alzheimer disease.
RR < 1 ⟶ older age decreased the risk of Alzheimer disease
10. Make a PowerPoint presentation. Save it with your name.
Title: Probabilities
Slide 2: Aim 
The objective of this study is to evaluate the performance of Test 1 and Test 2 in diagnosing Alzheimer's disease.
Method: Data were collected from 500 subjects who underwent three different diagnostic tests for Alzheimer's disease. Additionally, a gold standard test—recognized as the most reliable method for diagnosing this condition—was also administered. Information regarding the gender and age of the subjects included in the study was also gathered. 
Slide 3. Results
Copy the chart with the distribution of Alzheimer disease in the sample
Slide 4. Relationship between Gender and Alzheimer disease
Copy the chart with the relationship between Gender and Alzheimer disease in the sample
Slide 5. The computed parameters for Test1 (Se, Sp, VPP, VPN)
[bookmark: _GoBack]Slide 6. The computed parameters for Test2 (Se, Sp, VPP, VPN)
Slide 7. Appreciate which test is the best in determine the people with the disease.
       Appreciate which test is the best in determine the people with the disease.
Slide 8. Copy the chart for the distribution of age in the sample
Slide 9. Copy the chart which compare the age between subgroup of people with Alzheimer disease and subgroup without Alzheimer disease
Slide 10. Copy RD and RR and their interpretations.
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