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Giuseppina Guagnano *, Maria Rita Sebastiani *

A PROPOSAL
FOR MEASURING GLOBAL
SUBJECTIVE SATISFACTION

Abstract: In many fields of social studies it would be useful to measure the degree 
of global satisfaction (or agreement) of a population based on individual opinions 
about several aspects. Some examples regard, for instance, the measurement 
of customer satisfaction, of students’ or graduates’ opinions about university 
teaching, of subjective well-being and so on. This problem concerns the more 
general framework of measuring complex phenomena that are not directly ob-
servable and hence approximated by a set of elementary (one-dimensional) in-
dicators. The problem of synthesizing a set of variables thus arises. A common 
solution is to construct a composite indicator, which synthesizes all the ele-
mentary indicators by means of a weighted average. There is a widely developed 
statistical literature on this subject. Here we propose an alternative approach. 
We consider a set of elementary variables that are observed in a population. 
Each variable represents the individual degree of satisfaction about one of sev-
eral aspects related to the complex phenomenon. In aiming to synthesize them, 
starting from their joint distribution, we define a new variable that measures 
global individual satisfaction. To evaluate the degree of global satisfaction for the 
entire population, we propose a normalized index, which takes values between 0 
(maximum dissatisfaction) and 1 (maximum satisfaction). Specifically, this index 
measures the distance between the observed distribution of the new variable and 
the theoretical one, which refers to the situation of maximum dissatisfaction (all 
individuals are not at all satisfied for every aspect).

Keywords: degree of satisfaction, composite indicators, distance measures.

1. Introduction

The problem of measuring the degree of satisfaction of a popu-
lation based on individual opinions has been widely discussed in 
literature; see for example, the measurement of customer satisfac-

* Sapienza - University of Rome, Rome, Italy.
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tion, of students’ or graduates’ opinions about university teach-
ing, of subjective well-being and so on (Bini et al., 2009; Cassel 
and Eklöf, 2001; Hayes, 1998; Krueger, 2009; Piccolo, 2008).

This problem concerns the more general framework of meas-
uring complex phenomena that are not directly observable and 
hence approximated by a set of elementary (one-dimensional) in-
dicators. Moreover, such indicators are often measured by ordinal 
categorical data, since they express attitudes or opinions that are 
surveyed by means of a questionnaire and are encoded in a Likert 
scale (Likert, 1932) going from ‘strongly disagree’ (or ‘strongly dis-
satisfied’) to ‘strongly agree’ (or ‘strongly satisfied’), or vice-versa. 
In other words, their attributes can be ordered (by ranks) but can-
not generally be interpreted on a numeric scale, except in some 
specific cases. This occurs, for instance, when it can be assumed 
that the distances between any two adjacent categories are equal. 
In such cases, the original ordinal variables can be quantified 
by assigning numerical scores to their categories. In literature, 
there are several quantification methods, such as transformation 
by expert ratings, estimation from item text and optimal scaling 
(Băltătescu, 2002; Hensler and Stipak, 1979; Herzel, 1974; Ca-
sacci and Pareto, 2014).

Referring to the general problem of measuring a multidimen-
sional phenomenon, there are different approaches on how to use 
information coming from elementary indicators. On the one hand, 
it can be useful to aggregate them in order to construct a syn-
thetic measure of the phenomenon intensity. A common solution 
for quantitative elementary indicators is to construct a composite 
indicator by means of a weighted average. This approach requires 
a subjective choice about the aggregation formula and the weight-
ing structure. There is a widely developed statistical literature on 
this subject (for instance, see OECD, 2008; Saltelli, 2007). On the 
other hand, it seems appropriate to use original data, without any 
aggregation, since elementary indicators are often heterogeneous 
and the aggregation could imply an information loss.

We propose an index that measures the degree of global satis-
faction of a population synthetically, based on n individual eval-
uations of several aspects. In particular, we consider the case 
where such evaluations are expressed on an ordinal scale. Here 
we avoid introducing any arbitrary hypotheses about the cate-
gories, and then we consider the ordinal nature of elementary 
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indicators. Concerning the construction of a synthetic measure, 
we adopt a different approach from the classical methodology of 
composite indicators, as we illustrate in the next section.

2. The proposed method

Let us consider a set of elementary indicators that represent 
the degree of individual satisfaction (or the level of agreement) 
about a set of aspects of life, or a product, or a service. Let us sup-
pose that each variable takes a finite number of ordered levels (for 
instance going from ‘strongly satisfied’ to ‘strongly dissatisfied’) 
and that it is observable on a population. As a particular case, 
we can consider the four levels used in the iStat Multipurpose sur-
vey on households - aspects of daily life: 1) ‘very very satisfied’; 
2) ‘quite satisfied’; 3) ‘not much satisfied’; 4) ‘not at all satisfied’ 
(iStat, 2006).

In the literature, many methods were suggested for construct-
ing indices of satisfaction on a specific aspect. For example, re-
ferring to previous four levels scale, a simple index can be ob-
tained by dividing the number of satisfied people (very or quite) 
by the number of respondents. This index, however, underesti-
mates the effective degree of satisfaction, since it does not consid-
er ‘not satisfied’ people. Recently Casacci and Pareto proposed an 
interesting method (Casacci and Pareto, 2015). They considered 
data from the aforementioned iStat survey regarding the citizen’s 
opinions about the level of satisfaction for some aspects of daily 
life (financial position, health, family relations, friend relations, 
free time). For each variable, the authors compared the percent-
age distribution of the Italian population in year t with the anal-
ogous distribution referring to a hypothetical population where 
all people were ‘not at all satisfied’. Their idea was that, as the 
observed distribution was further from the one of maximum dis-
satisfaction, so the level of satisfaction would be higher for the 
aspect corresponding to that variable. Consequently, the authors 
proposed measuring the degree of satisfaction by calculating the 
distance between the two distributions. Specifically, they applied 
a quadratic index of dissimilarity for ordinal data (Leti, 1983). 
Moreover, for evaluating how high the degree of satisfaction was, 
they applied a normalization procedure to this index, thus obtain-
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ing the corresponding normalized one with values between 0 and 
1 (meaning, respectively, maximum dissatisfaction and maximum 
satisfaction). They applied this index separately to each variable. 
This method seems preferable compared to other ones already 
known in the literature. In particular, it does not need to quantify 
the values of ordinal variables and it makes it possible to take 
into account the different levels of satisfaction that have been de-
clared by the satisfied people, without aggregating them into one 
category as other methods do.

However, currently the authors have only focused on a one-di-
mensional perspective of satisfaction, calculating the values of 
the normalized index for one variable at a time. In fact, individual 
satisfaction about life, or a product, or a service, concerns simul-
taneously all the different aspects that affect it. Consequently, it 
could be interesting to measure the degree of global satisfaction 
from a multidimensional perspective, taking into account all the 
aspects simultaneously.

In trying to generalize the proposal of Casacci and Pareto into 
a multidimensional perspective, we could pursue this aim by de-
fining a new variable, whose values depend on the specific degree 
of satisfaction expressed for each of the elementary indicators si-
multaneously, i.e. a variable able to express the general degree 
of individual satisfaction. We could then compare its observed 
distribution with the theoretical one corresponding to maximum 
dissatisfaction, i.e. to the hypothetical situation where all people 
were ‘not at all satisfied’ for all the aspects simultaneously.

Let K, M and n be the number of elementary indicators, of their 
categories and of individuals, respectively. Without losing general-
ity, we assume that the first and the M-th category correspond, 
respectively, to the best and the worst judgements, as in the case 
of the iStat Multipurpose survey.

Starting from the K indicators let us define a new variable X 
that takes the same M categories, as follows:

X = 1 if all the indicators are equal to 1;
X = 2 if all the indicators are equal to 2;
…;
X = M if all the indicators are equal to M.

Let Xfm and XFm be the relative frequency and the correspond-
ing cumulative one, respectively, for the m-th level of X, 1 ≤ m ≤ M. 
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Furthermore, let Xfm
* and XFm
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aforesaid theoretical distribution, where: Xfm
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A limitation shown by this index is that in measuring the degree 
of global satisfaction, it does not take into account those individ-
uals that are partially satisfied for at least one aspect, though dis-
satisfied for other ones. Thus the index underestimates the global 
degree of satisfaction.

We can overcome this problem by defining another variable Y, 
that represents the global satisfaction and that takes M + 1 cate-
gories as follows:

Y = 1 if all the indicators are equal to 1;
Y =  2 if all the indicators are at most equal to 2 and at least one 

of them is equal to 2;
…
Y =  m if all the indicators are at most equal to m and at least 

one of them is equal to m;
…
Y =  M if all the indicators are at most equal to M and at least 

one of them is equal to M but not altogether;
…
Y = M + 1 if all the indicators are equal to M.
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An example with K = 2 indicators and M = 4 is illustrated in 
Table 1.

Tab. 1 - Example of the possible values for the variable Y ‘global 
satisfaction’, in the case of two indicators with four order levels.

Indicator1
Indicator 2 1 2 3 4

1 Y = 1
Y = 2

Y = 3 Y = 42
3
4 Y = 4 Y = 5

Now, analogously with the procedure for IS1(h), let Yfm and YFm 
be the relative frequency and the corresponding cumulative one, 
respectively, for the m-th level of Y, 1 ≤ m ≤ M + 1. Furthermore, let 
Yfm

* and YFm
* be the analogous quantities for the aforesaid theoret-

ical distributions, where: Yfm
* = YFm

* = 0 for m ≠ M, while Yfm
* = 

YFm
* = 1 for m = M + 1.
Then, a second index of global satisfaction for the entire popu-

lation could be defined as follows:
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whose maximum value is equal to 1. Therefore, IS3(h) is just a normalized index. 

 
 

3. Conclusions 
 
 
We have proposed a method for measuring the global degree of satisfaction (or 

agreement) for an entire population on the basis of several elementary indicators 
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tained from IS2(h), by excluding the individuals completely dissat-
isfied for all the aspects (the right buttom in Table 1), coherently 
with the purpose of the index and with some classical satisfaction 
indices. Consequently, we define:
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whose maximum value is equal to 1. Therefore, IS3(h) is just a 
normalized index.

3. Conclusions

We have proposed a method for measuring the global degree of 
satisfaction (or agreement) for an entire population on the basis 
of several elementary indicators simultaneously. More precisely, 
we have defined three different indices, each focusing on specific 
subsets of individuals to be included/excluded from the analysis.

Future work will concern the distributional properties of the 
indices, so that they could be used for statistical inference.
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