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In cluster analysis, the group membership of the individual observations is 
determined such that:

1. The various groups are as heterogeneous as possible and the observations 
within a group are as homogeneous as possible

2. The various groups are as homogeneous as possible and the observations 
within a group are as homogeneous as possiblewithin a group are as homogeneous as possible

3. The various groups are as homogeneous as possible and the observations 
within a group are as heterogeneous as possible



In hierarchical cluster analysis, the agglomerative methods: 

1. Start treating the entire sample as a cluster

2. Start treating each statistical units as a cluster

3. Stop the process treating each statistical units as a cluster

In hierarchical cluster analysis the distance is a key information, and it’s In hierarchical cluster analysis the distance is a key information, and it’s 

computed for: 

1. Numeric variables

2. Categorical variables

3. Both  



We may represent the hierarchical cluster analysis using a dendogram. 

Considering the following dendogram, at distance level of 70, how many 

clusters we individuate?

1. 2 clusters

2. 3 clusters

3. 4 clusters3. 4 clusters



Considering the Minkowski distance: 

when m=2 we obtain the: 

1. Chebicev distance

2. Manhattan distance

3. Euclidean distance



In hierarchical cluster analysis, the single linkage method is based on: 

1. The minimum distance between two clusters

2. The maximum distance between two clusters

3. The average distance between two clusters



Among the non-hierarchical cluster, the K-means method is the 

most popular. It is based on: 

1. The centroids calculation

2. The density calculation

3. Both 3. Both 



The non hierarchical cluster partitioning method (i.e. k-means): 

1. Begins with an initial indication of variables choice
2. Begins with an initial definition of hierarchical structure
3. Begins with an initial solution in terms of number of clusters

Example using R: 
CAanalysis=kmeans(standardized data matrix, number of clusters)



Which of the following sentences is true?

1. the k-means partitioning technique doesn’t allow objects to 

change group membership through the cluster formation 

process

2. the k-means partitioning technique allows objects to change 

group membership through the cluster formation processgroup membership through the cluster formation process

3. The hierarchical cluster technique allows objects to change 

group membership through the cluster formation process
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The product between a row vector and a column 
vector is: 

1. a matrix
2. a scalar
3. a diagonal matrix



Given two vectors a and b, such that : 

The product between a x b is: 
1. 10
2. 42
3. 18



Given the matrix A= 

the transpose matrix A’ is:

1. A’ = 1. A’ = 

2. A’ =

3. A’ = 

1



Given the matrix A =

the trace of A = tr(A) is:
1. 50
2. 12
3. 15



Given two matrix A and B, such that: 

The det(A*B) is:
1. 20
2. 38
3. -261



A normal continuous distribution is characterized by: 
1. a bell shape
2. a difference between median and mean
3. a random variable which has a finite theoretical 

range



Simple linear regression analysis is used to:

1. Explain the impact on the dependent variable of changes in 
independent (explanatory) variable X

2. Explain the independent variable using a dependent variable

3. Explain the independent variable using 2 or more 
dependents variables dependents variables 

Y (dependent variable)      X (independent variable)

One dependent variable explained by one independent variable
We try to explain the impact on Y caused by changes in X



Considering the Simple Linear Regression analysis, the least 
squares method identifies the regression coefficients by finding 
the values that: 

1. Minimize the difference between Y and X
2. Minimize the sum of the squared differences between Y and 
3. Maximize the sum of the squared difference between Y and 
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Considering the Simple Linear Regression analysis:
1. b0 is the estimated mean value of Y when X is 0
2. b0 is the estimated mean value of Y when X is 1
3. b0 is the estimated change in Y when X changes by 1 

unit

b0 = Ȳ - b1x1



Considering the following output

we can say that: 
1. The correlation between “pubb” and “vendita” is negative1. The correlation between “pubb” and “vendita” is negative
2. The correlation between “prezzo_panna” and “vendita” is negative
3. The correlation between “pubb” and “pubb” doesn’t exist



Among the following, which is not an assumptions of linear regression model ?

1. Linearity assumption (between y and x)
2. Independence assumption
3. Discrete distribution assumption



Considering the following output, 

the coefficient of determination is: the coefficient of determination is: 
1. 0.934
2. 0.105
3. 0.904



Considering the following output,

The estimated linear regression model is: 

1. Y = 0.5262- 0.1569*X
2. Y = 1.6699 + 0.9645*X
3. Y = 0.9645+ 1.6699*X



Considering the following output,

The T-statistic value is: 
1. 10.641
2. 1.6699
3. 1.833 



Considering the following output,

The performed analysis concerns: 
1. Simple linear regression
2. Multiple linear regression
3. Hierarchical Cluster 



Considering the following output,

which percentage of Y variability is explained by the model?
1. Around 10%
2. Around 59%
3. Around 62%



Considering the following output,

we reject the null hypothesis that all the regression coefficients are equal to 
zero: thus, we can say that there are sufficient evidence about the predictive 
capability of our model…at which level of confidence level?

1. 90%
2. 95%
3. 99.9%



Lab using RLab using R



Profiling countries 
by their food consumption



Research questions: 
Can we profile countries categories observing 

their food consumption? What results we may 
achieve? 

Database: 
eatingeating
Method: 
Cluster Analysis

Please, perform the analysis and write-up a 
small dissertation on the topic and results



Example
in a word document set up all the following sections

• Title
• Contents 
• Introduction (contextualizing the issue)
• The dataset 
• The research questions and the variables of interest• The research questions and the variables of interest
• The statistical method applied 
• Discussion of the main results and comments
• Final conclusions 
• Appendix = script and commands’ description
• References


