Exercise 1.

55.20, 18.06, 28.16, 44.14, 61.61, 4.88, 180.29, 399.11, 97.47, 56.89, 271.95, 365.29, 807.80

Calculate the population mean:______________
Calculate the mean value of the sample 55.20, 18.06, 28.16, 44.14 ________________
What do you observe when comparing the two values obtained?
________________________________________________________________________
Is there a method to ensure that the sample mean approximates the population mean?
_________________________________________________________________________

Exercise 2.
Calculate the median of the following sample:
96, 78, 90, 62, 73, 89, 92, 84, 76, 86
________________

Exercise 3.
Calculate the mean, median, and mode of the following declared incomes: 
€ 800 milioni
€ 100 milioni
€ 100
€ 100
€ 100
€ 1
€ 1
€ 1
€ 1
Mean __________     Median __________   Mode __________

If you were politician “A” seeking to demonstrate economic growth during your term in office, which value would you present to the media? ______________

If you were politician “B” aiming to discredit politician “A,” which value would you present to the media? _________________________________________________________________________

What is the advantage of knowing the median?
_________________________________________________________________________

Exercise 4.
Calculate the mean and median of the following declared incomes:
€ 100.000.001
€ 100.000.000
€ 99.999.999
Mean __________	median _____________

The mean is the same as in the previous exercise. Do you notice any differences in data dispersion between the two sets? _________________________________________________________________________

Is there an advantage to knowing both the mean and the median of a data set? _________________________________________________________________________

Is there a parameter that, together with the mean, could immediately indicate differences in data dispersion between the two exercises?
_____________________

Exercise 5.
Calculate the range of the following data set:
x1=x2=x3=…=x1000= € 1.000.000
x1001= € 1
_________________________________________________________________________

Do you believe the range provides a “truthful” estimate of the actual data dispersion? If not, why?
_________________________________________________________________________

Exercise 6.
Calculate the mean, variance, and standard deviation of the following sample: _________________________________________________________________________

Exercise 7.
If the sample size increases, what happens to:
a) Standard deviation __________________________________________________________
_____________________________________________________________________________
b) standard error______________________________________________________________
_____________________________________________________________________________

Exercise 8.
IQ data for 100 individuals follow a Gaussian (normal) distribution. The mean score is 100, with a variance of 100. How many individuals have an IQ between 90 and 110? Between 80 and 120? Between 80 and 90, and between 110 and 120? How many have an IQ below 80 or above 120?
[image: standard%20deviation%20graph]_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Exercise 9.
In statistics, what is the correct ascending order?
☐	Population		Statistical unit		Sample
☐	Statistical unit		Sample		Population
☐	Sample		Population		Statistical unit

Exercise 10.
Statistics:
a) Descriptive statistics produce a _______________
b) Inferential statistics extrapolate data from the _______________ to the _______________

Exercise 11.
Can Quality Control in a pharmaceutical company be considered a type of statistical analysis? If yes, why?
_________________________________________________________________________

Exercise 12.
All students enrolled in Pharmacological Assays and Dosages have a fever of 39°C. The lecturer administers 1000 mg of paracetamol to half of them. The next day, only those who took paracetamol are fever-free.
What is the null hypothesis?
_________________________________________________________________________
What is the alternative (experimental) hypothesis? _________________________________________________________________________

Exercise 13.
How is the significance level indicated, and what is the threshold value commonly used in statistics? ____________
For an observed difference to be considered statistically significant, P must be ______ than α.

Exercise 14.
You wish to assess whether systolic blood pressure increases among CTF students as they progress through their academic years (possible stress-related effects?).
Systolic pressures recorded in the 1st and 4th year:
1st year: 120, 80, 90, 110, 95 mmHg
4th year: 105, 130, 145, 125, 115 mmHg
Calculate the difference between the two means:
_________________
Statistical analysis yields a P-value of 0.034.
What are your conclusions?
_________________________________________________________________________
What are the biological implications of this analysis? _________________________________________________________________________
_________________________________________________________________________

Exercise 15.
A pharmaceutical company is testing a new drug aimed at reducing tremors associated with Parkinson’s disease. A computer-based test will measure patients' ability to remain still on a target (score ranging from 0 = no ability to 100 = maximum ability).
Considering individual and daily variability, what kind of experimental design would you adopt with 22 patients?
Which statistical test would you use?
_________________________________________________________________________
_________________________________________________________________________
To assess whether the positive effects are due to the placebo, patients scoring between 20 and 25 are selected. How would you proceed with the study? _________________________________________________________________________
_________________________________________________________________________
As a follow-up, the company decides to determine the therapeutic dose. Patients are randomly assigned to five groups, each receiving a different dosage.
What is the null hypothesis?
_________________________________________________________________________
_________________________________________________________________________
After data collection, what statistical test will you apply?

Exercise 16.

 Two new antihypertensive drugs, “A” and “B”, have been tested on hypertensive patients. The asterisks above the “drug A” column indicate that P < 0.001 versus control.



How would you interpret these results, and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Exercise 17.
We want to investigate whether there is a relationship between the number of Pharmacological Assays and Dosages exam enrolments and the number of students passing. The data collected from the most recent exam sessions are:

	iscritti
	10
	8
	26
	54
	66
	22
	59
	13
	20

	passati
	4
	7
	12
	22
	31
	3
	4
	8
	12



What type of graph would you use to represent the data? Which statistical analysis would you perform? What result did you obtain? Does the result change if you exclude the 6th and 7th columns?
_________________________________________________________________________

Exercise 18.
You conducted a survey on the satisfaction levels of CTF students regarding the Pharmacological Assays and Dosages course at the University of Siena and the Catholic University of Rome.
Satisfied students:
63 out of 100 surveyed in Siena
400 out of 1000 surveyed in Rome
What calculation must you perform before deciding which university has the higher satisfaction level?
_________________________________________________________________________

Exercise 19.
The Mayor asks you to assess the satisfaction of citizens after the construction of a new football stadium. Where would you draw your sample from?
☐ Supporters of the local football team
☐ Female university students
☐ Citizens aged 60–80 years
☐ Residents of the neighbourhood where the stadium is located
☐ The entire adult population
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