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Microsoft Excel: Probabilities
Learning Objectives:

· Working with probabilities. (Exercise 1 - 6)
· Creating r×n contingency table [Data - Pivot Table and PivotChart Reports] and compute probabilities based on this table. (Exercise 5 & 6)

Exercise 1

A series of data had been collected in regards of new born baby boy reported to total number of births and year of births. Data are presented in the table bellow:

	Year
	Total no of births
	No. of baby boy
	Empirical probability of the birth of a male child
	Empirical probability of the birth of a female child

	1980
	22201380
	10953630
	
	

	1981
	22352630
	11029620
	
	

	1982
	22477700
	11091460
	
	

	1983
	22553070
	11128720
	
	

	1984
	22624500
	11165080
	
	

	1985
	22724830
	11214310
	
	

	1986
	22823470
	11261460
	
	

	1987
	22940430
	11319080
	
	

	1988
	23053550
	11374680
	
	

	1989
	23151560
	11422470
	
	

	1990
	23206721
	11449140
	
	

	1991
	23185080
	11435280
	
	

	1992
	22810030
	11213760
	
	

	1992
	22788960
	11200690
	
	

	1993
	22755261
	11176391
	
	

	1994
	22730620
	11156800
	
	

	1995
	22680950
	11123970
	
	

	1996
	22607621
	11080930
	
	

	1997
	22545920
	11041410
	
	

	1998
	22502800
	11012111
	
	

	1999
	22458020
	10984520
	
	

	2000
	22435200
	10968850
	
	

	2001
	22408390
	10949491
	
	

	2002
	21680970
	10568740
	
	

	2002
	21794790
	10642530
	
	

	2003
	21733550
	10606240
	
	

	2004
	21673320
	10571600
	
	

	2005
	21623840
	10543510
	
	

	2006
	21584360
	10521180
	
	

	2007
	21537560
	10496721
	
	

	2008
	21504440
	10477610
	
	

	2009
	21469950
	10457210
	
	


1. Create a new Microsoft Excel file named Data_PA07.xlsx and save it in the in Lab07 folder. Copy the above table in Sheet 1 and name it as Exercise 1.
2. Calculate for each year the probability of the birth of a male child. Use the following formula:

A = {birth of a male child}

Pr(A) = (number of favorable cases)/(number of possible cases)

3. Calculate for each year the probability of the birth of a female child.

Which from the bellow formula will be applying to calculate the probability of a birth of a female child?
a. For 2 incompatible events A and B: Pr(A(B) ( Pr(A) ( Pr(B)
b. Pr(() ( 0

c. Pr(nonA) ( 1 - Pr(A)

d. If A(B then Pr(A) ( Pr(B)

e. For any event A and B: Pr(AUB) ( Pr(A) ( Pr(B) - Pr(A(B)

f. If two events are independent: Pr(A(B) ( Pr(A) ( Pr(B).

g. If two events A and B are not independent, then
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h. For two not independent events A and B: 
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Exercise 2

1. Copy the following data in a new sheet of the Data_PA07.xlsx file. Rename the sheet as Exercise 2.

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Population
	224083900
	216809700
	217947900
	217335500
	216733200
	216238400
	215843600
	215375600
	215044400

	No of subjects admitted to treatment after drugs consumption (Total)
	21340
	19050
	20700
	15020
	15380
	19120
	24200
	36490
	53530

	No of male subjects accepted for treatment after drugs consumption
	17790
	14890
	13950
	10430
	10860
	14100
	19490
	30110
	40950

	PSAT
	
	
	
	
	
	
	
	
	

	PMAT
	
	
	
	
	
	
	
	
	

	PFAT
	
	
	
	
	
	
	
	
	


2. Compute for each year the following probabilities:

a. Probability that a subject to be admitted to treatment (PSAT).

b. Probability that a male subject to be admitted to treatment (PMAT).

c. Probability that a female subject to be admitted to treatment (PFAT).
Exercise 3

Let’s be the events:

A = {diastolic blood pressure of mother ≥ 95}

B = {diastolic blood pressure of father ≥ 95}

The Pr(A) and Pr(B) are given in the bellow Table:
	Country 
	Pr(A)
	Pr(B)
	Pr(AUB)

	Romania
	0.100
	0.200
	

	Canada
	0.003
	0.040
	

	USA
	0.050
	0.001
	

	France
	0.020
	0.030
	

	England
	0.009
	0.010
	

	Hungary
	0.009
	0.020
	

	Spain
	0.020
	0.010
	

	Bulgaria
	0.008
	0.009
	

	Russia
	0.040
	0.040
	


1. Copy the above data in a new sheet of the Data_PA07.xlsx file. Rename the sheet as Exercise 3.

2. Let suppose that both events A and B are independent. A family is considered as hypertensive if mother OR father is hypertensive. Compute for each country the value of Pr(AUB).
Exercise 4

Let A and B be two medical events. The probabilities of these events are given in the bellow table:

	Pr(A)
	Pr(B)
	Pr(A(B)
	Calculated_Pr(A(B)
	The events A and B are

	0.009
	0.100
	0.20000
	
	

	0.020
	0.003
	0.00006
	
	

	0.008
	0.050
	0.00040
	
	

	0.040
	0.020
	0.03000
	
	

	0.100
	0.200
	0.02000
	
	

	0.003
	0.040
	0.10000
	
	

	0.050
	0.001
	0.00300
	
	

	0.020
	0.030
	0.00060
	
	

	0.050
	0.010
	0.02000
	
	


1. Copy the above data in a new sheet of the Data_PA07.xlsx file. Rename the sheet as Exercise 4.
2. Compute the value in the Calculated_Pr(A∩B) column using the following formula:
Pr(A(B) ( Pr(A) ( Pr(B) if A and B are independent
3. Using IF function display in the “The events A and B are” column if the events A and B are independent of not (to be display in the cells “independent” or “dependent”).
Exercise 5
The file named Probabilities.xls contains data collected from 500 subject to whom three different diagnosis tests for Alzheimer disease had been applied. The golden test 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 are in columns GoldenTest, Test1, Test2, and Test3.
1. Copy the data from Probabilities.xls file into a new sheet of the Data_PA07.xlsx file and name this new sheet as Exercise 5.
2. Which is the prevalence of Alzheimer disease in the studied sample? 

a. Use the following formula: Prevalence = probability that a subject to have Alzheimer
3. Calculate for each test the following parameters: sensibility, specificity, positive predictive value, and negative predictive value.

a. For each test create the 2×2 contingency table (GoldenText on columns and Test1/Test2/Test3 on rows). In the contingency table sort the data to have first positive results on both rows and columns.
b. Under the contingency table compute the requested parameters using the following formula:

i. Sensibility (Se = Pr(T|A)) = probability that a test result will be positive when the Alzheimer is present. The following events are used in this formula: T = {Alzheimer test positive} and A = {Alzheimer positive = Golden test positive}
ii. Specificity (Sp = Pr(nonT|nonA)) = probability that a test result will be negative when the Alzheimer is not present.

iii. Positive predictive value (PPV = Pr(A|T)) = probability that the Alzheimer is present when the test is positive.
iv. Negative predictive value (NPV = Pr(non A|nonT)): probability that the Alzheimer is not present when the test is negative.
Exercise 6
The file named Probabilities.xls contains data collected from 500 subject to whom three different diagnosis tests for Alzheimer disease had been applied. The golden test 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 are in columns GoldenTest, Test1, Test2, and Test3.

1. Copy the data from Probabilities.xls file into a new sheet of the Data_PA07.xlsx file and name this new sheet as Exercise 6.
2. It is known that increasing age is a risk factor of Alzheimer’s. 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 older than 65 years.
3. Is gender a risk factor for Alzheimer? Use relative risk to answer to this question. Relative risk (RR) is the probability that a female subject to develop Alzheimer relative to the probability that a male subject to develop Alzheimer.
4. Is age higher than 65 years old a risk factor for Alzheimer? Use relative risk to answer to this question. Relative risk (RR) is the probability that a subject older than 65 years to develop Alzheimer relative to the probability that a subject younger than 65 years to develop Alzheimer.
Hints for Exercise 6
· For request 2 exercise 6 use the IF function (=IF(C2>=65,”yes”,”no”))
· For request 3:

· Create a contingency table with Gender on rows and GoldenTest on columns.

· Use sort option to have in the first column the positive values:
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· Copy the contingency table in empty cells and change it to look as the one in the image bellow:
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· Compute the relative risk for gender using the formula: RR = (99/283)/(25/217)
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· Interpret the obtained results using the following rules:

· RR ∼ 1 ⟶ association between exposure and disease unlikely to exist.

· RR >> 1 ⟶ increased risk of disease among those that have been exposed.

· RR << 1 ⟶ decreased risk of disease among those that have been exposed
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· For request 4: the hints are similar to those of request 3.
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