ELEMENTS OF PROBABILITY THEORY


Educational objectives
At the end of this practical work, the student will be able to:
· Calculate 
· empirical probability 
· of an event, 
· of the intersection of two events
· of the complementary event
· conditional probability
· Verify if two events are independent


SCENARIO
A representative sample was constructed to assess the community’s health status. For each person selected in the sample, the following information was collected: gender (M/F), age (years), and obesity (Yes/No). Each person's systolic pressure (mmHg) and diastolic pressure (mmHg) were measured by a trained volunteer. Based on expert control, it was determined for each person in the sample whether they had heart disease or not. The data has been centralized and is available on BD_Prob_LP.xlsx file
REQUESTS
1. Find out the size of the sample. Enter this information in the current spreadsheet under the data table.
2. What is the probability that if a person is taken randomly from the sample, it will be male? What is the probability that if a person is taken randomly from the sample, it will be a female? 
3. [bookmark: _GoBack]A person is considered a minor if he has not reached the age of 18 at the time of data collection. Check this for each person in the sample. What is the probability that if a person is taken randomly from the sample, that person is NOT a minor?
4. For each person, the diagnostic test defined as follows was applied:
· The test is positive if the systolic pressure is greater than or equal to 130
· The test is negative if the systolic pressure is less than 130.
Calculate the sensitivity, specificity, positive predictive value, and negative predictive value of this test regarding its ability to identify the presence or absence of heart disease in the work sample. Report the results in a table like this:
	
	Value (two decimals)

	Sensitivity
	

	Specificity
	

	Pozitive predictive value
	

	Negative predictive value
	



5. What is the probability that if a person is chosen randomly from the sample, that person will be an obese woman? What about the probability that if one of the men is chosen randomly, he will not be obese?
6. It is known that increasing age is a risk factor of Type 2 Diabetes. Is the age higher or equal than 65 years a risk factor for Type 2 Diabetes? Give the response near the calculated value or relative risk. 
7. It is known that in the sampled community, 20% of adults smoke and 25% of adult smokers suffer from heart disease. Based on the observations in the sample, determine whether the events {adult smoker} and {heart disease present in adults} are independent or dependent. For this, fill in a table like the following:
	
	Question
	Answer

	A={adult with heart disease}
	Pr(A)=?
	

	B={adult who smokes}
	Pr(B)=?
	

	A∩B = {heart disease on adult smoker}
	Pr(A∩B)=?
	

	Product of the probabulities
	Pr(A)*Pr(B)=?
	

	Verify the independence
	Pr(A∩B)=Pr(A)*Pr(B)?
	





Recap
1. Create the distribution chart for the GENDER variable
2. Create a chart to present the distribution of PAS by the TENSIONAL STATUS. 
3. For PAD, compute:
a. mean
b. standard deviation
c. median
d. 1st quartile
e. 3rd quartile
f. mode
g. skewness
h. kurtosis
4. Using the skewness value, what can you say about the simmetry of PAD variable?
5. Compute and interpret the value of the coefficient of variation for the variable PAD .
6. Which of the variables has more spreading: Age or PAD? Why?


