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(CEPS/INSTEAD and K.U. LEUVEN)

	Methodology and Statistics Test

	General Instruction

Statistics and Methodology is a major subject in the IMPALLA programme although not the main one. As the schedule during the academic year is very dense it is quite important for the candidates to prepare themselves in order to have reasonable chance to master the demands. Thus, try to do your best, but do it yourself!


	Applicant’s family name / surname
	


Question 1
Consider the following frequency table with scores on a variable X of individuals from a population.

	X
	Frequency
of X

	2
	4

	3
	7

	4
	8

	5
	16

	6
	13

	7
	8

	8
	3

	11
	1


a. What is the average score of X?

b. What is the variance of X?

Question 2
Consider the table of Question 1. Assume that two individuals are randomly selected from the population with replacement.

a. What is the probability that the first individual scores a 3?

b. What is the probability that both individuals score a 3?

c. What is the probability that the first individual has the same score as the second individual?

Question 3

The weight of persons in a country is normally distributed with a mean equal to 70 kg and a standard deviation equal to 12 kg. 

a. What is the probability that one person randomly selected from the population has a weight larger than 80 kg?

b. Elevators take into account that people in the elevator on average can weigh up to 75 kg. That is, when the elevator is built for five people, the elevator is no longer safe when the sum of the weights of the five people is larger than 375 kilo. 

Consider two elevators. Both can handle an average weight of 75 kg when the elevator is full. One elevator is small and can take 4 people, the other elevator is large and can take 10 people.

Question: If the elevators are full of people, which elevator is most likely to be unsafe?

Answers: (i) the small one, (ii) the large one, (iii) both are equally likely to be unsafe

Please, motivate your answer.

Question 4

 Variable Y is predicted with variables X1 and X2 in the following regression equation: 

Y = 4 + 2X1 – 3X2.

a. Which value of Y do you predict for X1 = 0 and X2 = 0?

b. For which combinations of X1 and X2 do you predict a value of Y equal to 0?

c. Question: Which predictor, X1 or X2, is a better predictor of Y? Choose from:

(i) X1
(ii) X2,

(iii) there is not enough information available to answer this question

Please, motivate your answer.
Question 5

A person of an insurance company has collected data on damage and recovery costs after a fire. To his surprise, he found a positive relationship between the number of firemen extinguishing the fire and the damage and recovery costs. Can you explain what is going on here?
Question 6

A doctor wants to assess his effectiveness to cure people. He asks his patients to fill out a small questionnaire before his consult. The questionnaire contains questions on the happiness and health of patients. Then, a week after the consult, he calls his patients by phone and asks them to fill out the same questionnaire again. To the doctor’s satisfaction, on average the happiness and health increased dramatically in one week time. He concludes that he is very effective in curing people.

Question: Point out at least two problems of the way the doctor assesses the effectiveness of his consult
Question 7

A researcher assumes that there is a correlation between the happiness of people and the welfare of the state they live in. How would you investigate this hypothesis. How would you measure the central theoretical concepts and how would you collect your data. Just state some of the main points. Do certainly not write more than a third of a page (A4).

