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ABSTRACT
After decades of an intensive academic career, with research activities having a strong statistical and
quality background, I was given the opportunity of running twice for election to the National Par-
liament of Portugal. This article is mostly about the challenging experience of being a Member of
Parliament from 2009–2015. I aim to provide sufficient evidence to convince the reader that statistical
thinking, quality tools, and fact-based approaches are necessary to better governing. These tools and
approaches can help to provide a better understanding of how Parliaments work and some of the
strongest features of their organizational culture. Routine application of these tools can yield better
results, increased efficiency and efficacy in Parliaments, politics and in public policy making.
For that purpose, I provide specific illustrations, which show how I applied statistical tests, varia-

tion analysis, clustering, and Bayesian interpretations to several situations relatedwith the Portuguese
Parliament. The goal of this article is to provide enough support to show that: (i) statistical or quality
thinking and tools can help to better understand and improve Parliaments, as well as come up with
better evidence-based decisionsmadeby politicians; and (ii) Parliaments and societies are likely to get
better ifmore peoplewith a sound statistical background accept the challenge of becomingMembers
of Parliament, at least for a while.

Introduction

I discovered a passion for applied statisticsmostlywhile
being a PhD student at MIT. I remember how Box,
Hunter, and Hunter (2005), John Tukey (1977), and
Box andDraper (1998) were amongst the classical text-
books that made it happen. They were also sources
of inspiration for a Ph.D. thesis titled “Data-Driven
Learning Frameworks for Continuous Process Analysis
and Improvement”, completed back in 1993. Since then,
I have been conducting research and teaching activities
at theUniversity of Coimbra,mostly in the field of data-
driven Process Systems Engineering.

With such a background, the invitation to run for
election asMember of the Portuguese Parliament came
as a surprise. At the time, 2009, I was Vice-rector of
the University of Coimbra and advisor to the Presi-
dent of Portugal for higher education. Unexpectedly,
I was then invited to represent my district (Coimbra)
and party, the Social Democratic Party (PSD), in the
National Parliament. PSD is one of the two leading par-
ties in the country. The other leading party is the Social-
ist Party or PS.

CONTACT Pedro Manuel Saraiva pas@eq.uc.pt Chemical Engineering Department, University of Coimbra, Rua Silvio Lima, – Coimbra, Portugal.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/lqen.

At the time, I had to make a choice, about whether
to keep things pretty much as they stood, or give it a
try. I wanted to do more than just blame politics and
politicians for not being concerned or able to address
societal challenges in an efficient or useful way. Three
societal paradoxes, at the crossroads of quality, statis-
tics, politics and politicians, played a major role in
making my decision. First, we are not applying enough
quality or statistical thinking and tools to domains
where they might provide important benefits and lead
to large impacts, regarding politics and politicians.
Second, the world is becoming ever more complex
and data intensive, but politics and politicians are
moving to less and less content in their speeches and
decisions. They often rely on sound-bites to convey
messages. Third, society would benefit from having
more Members of Parliament and politicians with a
good statistical or quality background, but not many
such professionals are willing to serve.

Furthermore, it is important not to forget about
the monetary impact related to the quality of poli-
cies and political decisions. Quality professionals, are
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accustomed to working on projects with potential
monetary impact generally less than a million euros.
By contrast, when we deal with policy making and
decisionsmade byGovernments and Parliaments, their
non-quality costs and impacts can be much larger.
Here wrong or suboptimal solutions can often cor-
respond to societal losses on the order of billions of
euros. Indeed as recognized by Zonnenshain, Naveh,
and Halevy (1998), “the cost of non-quality is one of
the major sources of national waste” and public poli-
cies have a lot to do with such losses.

All of the above arguments lead to a strong hypoth-
esis that tremendous potential societal gains and
impacts can derive from approaches leading politics
and politicians to avoid simplistic solutions at the
surface of any debate. Rather politicians better serve
their constituents by addressing increasingly com-
plex problems in a complex world by: (i) searching
for deeper knowledge, root causes and correspond-
ing solutions; (ii) adopting evidence, science and fact-
based approaches to decision making; (iii) applying
systems quality and statistical thinking, data collection
and analysis; and (iv) making speeches having much
more substance.

In light of all the above arguments, I had no other
choice but to accept this challenge. I ended up being
elected for two consecutive terms, one in the opposi-
tion and the other supporting Government. This work
focusses on perspectives driven from Quality Man-
agement (Sampaio and Saraiva 2016) and Statistical
Thinking (Hoerl and Snee 2012) resulting from my
tenure as a member of Parliament (MP) from 2009–
2015. In the following, I express most of the material
in a qualitative and non-technical manner.

Quality and statistics can be quite powerful when
they are also applied to political organizations or even
territories. In doing so, larger scopes and ambitions can
be formulated at several layers of geographical scale,
ranging from local to global levels (Conti 2003), from
quality in our communities to quality of countries or
even in the world, as well as democracy quality.

In retrospect, these six years of my life dedicated
to political positions: (i) corresponded indeed to a
quite rewarding experience; (ii) have shown the poten-
tial benefits for Parliaments and politicians to adopt
a stronger evidence-based approach to discussion and
decision-making, going deeper into the understand-
ing of problem root causes; (iii) make me believe that
quality and statistical thinking can play an important

role for Parliaments to move in such a direction; and
(iv) have shown that societies will benefit a lot from
having Members of Parliament with a sound quality
and statistical background.

In the forthcoming sections I reflect on a number
of different but interconnected topics, dealing with my
parliamentary experience, and some of the inspiration
coming from it. This also resulted in newways of think-
ing or the identification of different types of projects
that can be carried out based upon “macroquality”
challenges. In this journey, this article will refer to:
(i) the need and benefits of deeper analysis and
evidence-based politics; (ii) some parliament organi-
zational culture features; (iii) examples of supervised
learning and classification; (iv) a Bayesian analysis of
divergences; (v) definitions of clusters and unsuper-
vised learning; (vi) illustrations of uses and misuses
of data; (vii) a sample of how simple quality or sta-
tistical approaches may be helpful; (viii) the power
and impacts of fact-based analysis and reasoning; (ix)
“macroquality” challenges and how statistical tools can
help to address them; and (x) some final thoughts and
conclusions.

Unique features and challenges of Parliaments

As was mentioned before, it is paradoxical that cur-
rently societal problems are becoming more complex
while discussions held in the political arena are simplis-
tic or shallow. The 140 character limit of twitter exacer-
bates this problem. If not taken seriously, this paradox
may lead to societies that handle issues without ever
considering root causes.

To overcome these quite dangerous limitations,
deeper and stronger evidence-based policy making is
needed. This evidence-based paradigm can also be
quite helpful in reaching broader agreements between
different parties represented in Parliaments. By defini-
tion, objective facts are nonpartisan and have no right
or left ideologies attached to them. My personal expe-
rience as MP has shown how broader convergences of
positions can be obtained froma gooddata-based start-
ing point. This way it becomes easier to focus discus-
sions, positions, and even to achieve larger final voting
consensus. In the end, one of the main conclusions I
did come up with is that “in Parliaments, facts can be
your best friends”.

While being a MP, I recollect a sample of 20 areas
(Table 1) where in particular I felt that a more
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Table . A samples of  issues where a proper scientific approach
and technology assessmentmay result in better quality of political
decisions and strong positive impacts.

Incentives for promoting the use of renewable energies
Performance of low cost vs. premium gas
Approval of drugs for being supported by national health system
Use of stem cells and genomics/DNA information
Clinical trials, bioteries, animal testing
Public policies for Research, Development, Innovation, and Entrepreneurship
Medical prescription by ICD code
Medically assisted procreation
Living will
Large bandwith and digital television coverage
Electricity/gas price formation and tariffs
Regulations for specialized professional activities
Public private partnerships proper evaluation and cost/benefit analysis
Transportation alternatives for people and goods
Large infrastructure investments (such as airports or high-speed trains)
Areas for the active promotion of clusters
European patents
Positions regarding HORIZON  Program
Digital contents intellectual property rights and data access
Incentives for promoting the use of renewable energies

scientific approach, including proper technology
assessment efforts in the Parliament, would lead to
much better results and decision making quality.
This is already recognized by some Parliaments, that
do have in place their own independent technology
offices, or other related agencies, aimed at providing a
professional analysis of relevant topics, to improve the
quality of parliamentary discussions and political deci-
sion making. That is the case namely in the European
Parliament, UK, Germany, Israel, or Switzerland.

Therefore, I ammore than ever a strong believer that
societies and Parliaments have much to gain by adopt-
ing evidence, data-driven, and fact-based approaches,
with quality, systems and statistical thinking, to sup-
port political decision-making. At the same time, one
should go much deeper into proper problem under-
standing, discussion, and identification of root causes
(going from “a zero to a five consecutive whys mind-
set”), before moving into the definition and approval of
possible solutions or decisions.

Of course, all of these paradigms will be made much
easier to adopt if further quality professionals play the
roles of politicians or at least help them in coming
up with an appropriate usage of quality and statistical
tools. But such a change will also benefit from a more
global effort to fight quantitative illiteracy and promote
higher levels of statistical thinking and understanding
of quantitative or qualitative data among citizens and
societies. If voters end up becoming more literate and
knowledgeable in these areas, there would be a much
smaller acceptance for data misusages from the side of
politicians to “justify” a pre-determined position. This

would then also lead to better policies, political deci-
sions, and laws. Furthermore, different attitudes, bet-
ter aligned with quality engineering, will be adopted
by candidates and politicians, since well-informed and
trained citizens will demand for such an evolution to
occur.

The adoption of quality and statistical thinking
paradigms is powerful for gaining better understand-
ing of behaviors regarding politics, politicians, as well
as of some key parliamentary organizational culture
features. Parliaments are unique types of entities. One
of their main features, in terms of organizational cul-
ture, derives from the fact that MP and parties do have
a strong orientation with regards to some key quan-
titative indicators (such as the number of MP needed
for getting approvals, gross domestic product (GDP)
growth, or unemployment rates). Although sometimes
these may end up not being the most relevant ones for
the creation of global societal value, or used in the best
possible ways. But this implies that at least some kind
of number-driven attitude is already present, as we will
see next with some examples. That being the case, the
creation of some introductory bridges betweenMP and
statistical reasoning can be facilitated, if one explores
such a kind of pre-existent data orientation.

A number that MP always take into account is the
total number of MP, which in the case of Portugal is
equal to 230. Several issues surrounding this number,
with clear impacts over Parliament behaviors, are the
following ones: (i) on the minds of many MP, what
they do is strongly related with the final goal of keep-
ing their 1/230 “market share” of seats available at the
Parliament. They will try to do whatever is necessary to
assure a reelection for the next term. Maximizing this
probability becomes closer to what economists would
call their utility function; (ii) similar approaches are fol-
lowed by the corresponding parties, at amore aggregate
level. Each one of them tries to maximize an objective
function that corresponds to their number ofMP in the
next elections, with the hard equality constraint that the
overall summust equal 230; and (iii) also on a daily and
weekly basis MP make computations to find out possi-
ble combinations of parties that will produce amajority
of votes in favor or against all kinds of proposals being
discussed.

Some of these features and constraints do create
a difficult and complex optimization formulation.
They are obvious in Parliaments, where the number of
MP is often fixed by the National Constitutions. But
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there are similar situations elsewhere, in other types
of organizations. Namely at universities, where a rel-
atively fixed number of faculty positions are available
for certain areas of knowledge, leading also here to
the lack of possible collaboration, or even unhealthy
competitive processes within a single department or
between departments. Generally, all departments want
to grow under sometimes severe resource constraints
where the number of available positions is fixed. This
is similar to the situation in Parliaments where the
limit on the number of MP, however, is explicit.

If one looks at such an organizational setting from a
systems and operations research perspective, it is easy
to understand that many individual and party related
local optimum solutions are adopted in Parliaments.
This often makes it difficult for Parliaments to achieve
results close to what would be the corresponding global
optimum options for the countries. That also explains
why in Parliaments we typically do find out aggressive
environments (with MP seeming to be almost always
fighting verbally against each other, sometimes even
usingwords and language that would not be considered
appropriate in schools or other types of organizations).
That happens because conflicting partial objective
functions compete against each other. However, as was
exemplified above, one must not forget that possibly
similar behaviorsmight occur at any other type of orga-
nization under similar settings. In a company where
the single goal of each department would be a maxi-
mization of its number of employees, but at the same
time the overall total number of employees is kept con-
stant, similar conflicts and behaviors emerge as well.
Since in that company for one department to increase
others would necessarily decrease, and given that each
department does have as its mission to get as large as
possible, strong internal competition will appear, and
fights are likely to become quite common, just as in
Parliaments.

If we examine the time evolution of the number of
MP in Portugal for any given party, across several elec-
tions, it can be seen that such a variable is typically
quite unstable and not by any means kept under sta-
tistical process control. This can be seen from a very
simple run chart (Figure 1) for the case of Portugal.
Whenwe look at data available since democracywas re-
established, back in 1974, there are points clearly out-
side the control limits, and a boxplot does illustrate that
the dispersion of values obtained becomes larger in the
most recent times (since 1988), of larger election results

Figure . Run chart for the number of MP elected by the Social
Democratic Party (PSD) across the different general elections that
took place in Portugal between  and .

unpredictability. These results do show how difficult it
is to manage or predict this variable. At the same time,
one must deal with measurement frequencies that are
quite low, since new values are obtained only every four
years or so, when a new general election takes place. To
make things evenmore difficult to manage, rather than
getting a smaller variation, as is usually aimed in terms
of quality management, in the most recent decades dis-
persions of results have actually increased, not just in
Portugal but also in many other countries. Voting pat-
terns and their translation into MP numbers now have
muchmore uncertainties and forecasting errors associ-
ated with them, as a result of additional “noise factors”
that did come into place, as well as changes in the par-
tisan landscapes of many countries.

One of the most powerful and useful contributions
for making bridges between parties and promoting
convergences tomore global optimum solutions in par-
liaments therefore relies on the adoption of data-driven
and fact-based arguments. They end up facilitating
cooperation modes that otherwise it would be much
more difficult to handle, given the variety of objec-
tive or utility functions being pursued by individual
Members of Parliament and their parties. Furthermore,
well-known statistical tools and quality management
approaches help us to come up with an easier under-
standing for parliamentary behaviors, as we will also
show in the forthcoming paragraphs.

Statistical tools and Parliament understanding

Parliaments and MP are not only used to take into
account certain quantitative indicators, but also the
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Figure . Physical location of MP according to their parties in the
plenary sessions (each zone illustrates the region corresponding to
a particular party represented in the Parliament).

meaning of given categorical variables, so that classifi-
cation and supervised learning help us also to get a bet-
ter understanding of Parliaments. Itmay be appropriate
to remember then that within the scope of supervised
learning one is faced with a set of examples, including
several independent variables defined in the X space,
together with the corresponding known classes those
examples belong to, usually expressed by means of a
categorical variable, Y.

Under the context of Parliaments, it derives almost
automatically from their democratic representative
nature the fact they are organized according to an obvi-
ous number of categories that correspond to the parties
with elected MP. This also implies that the categorical
variable that corresponds to such parties, or coalitions,
becomes critical for a proper understanding of behav-
iors. In the case of Portugal, this variable is defined as
Y = {CDS, PSD, PS, CDU, BE}, with this set contain-
ing the acronyms of the five Parliamentary Groups that
were elected. The relevance of such a categorical vari-
able becomes quite clear even from the point of view of
the physical location of the several MP in the plenary
sessions of the Portuguese Parliament (Figure 2), with
well-defined regions of seats corresponding to the dif-
ferent parties. That being the case, a very simple “Near-
est Neighbor” classifier can predict exactly, except for
the seats located in the borderlines between parties, to
which party a particular MP belongs.

At a more aggregate level, and deriving also from
my experience across two legislatures, one in the
opposition and the other supporting the Government,

Figure . A more aggregate view of MP from a classification per-
spective and with regards to the relationships between Govern-
ments and Parliaments.

one can consider and understand that there are at
any given time two main groups of parties, and the
corresponding MP, as defined in the Y space. This
turn, they correspond to more simple and aggregate
views, with Y = {Opposition, Government Support}.
This binary variable is easy to understand. Having tried
both values for this variablemyself, under two different
legislatures, I felt clearly how that corresponds to quite
different mindsets and attitudes. But even more so at
certain critical moments, like the one that corresponds
to the annual public budget discussion and approval at
the National Parliament. In such moments, it becomes
evident, after some feature extraction, that optimistic
versus pessimistic views, opinions and comments
made by MP about how the country is doing and the
quality of government public policies or choices allow
for a conceptual statistical classification framework to
be adopted (Figure 3). A clear definition can be made
for the corresponding linear discriminant function
that separates MP from these two classes. Under such a
framework, the relationships, interactions and negotia-
tions ofGovernmentwith the Parliament and its parties
can be seen, from a statistical thinking paradigm, as
being focused on the definition and management of
the corresponding discriminant functions. In order to
assure that they lead to a combination of parties trans-
lated into having more than half of the MP supporting
the budget or other initiatives presented by theGovern-
ment for Parliament approval. This also implies, under
this specific symbolic and conceptual representation
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(Figure 3), that the line separating both categories of
MP must be such that, in the case of Portugal, at least
116 MP lie on the upper right half-plane defined by
it. Government relationships with the Parliament do,
therefore, under this perspective, correspond to an
appropriate management of this, sometimes unstable,
line slope. From one year to the other, or one vote to the
other, there is always the risk of having certain parties
orMPmove fromone to the other side of this classifica-
tion. Continuous negotiations between Governments,
Parliaments, and their MP are, in this context, nothing
other than critical discriminant function definitions,
with nonlinearities coming into place especially when
certain votes are needed to come up with a majority
to support certain controversial proposals. To include
additional less usual sub-clusters of MP above the
line that separates “No” from “Yes” positions, clas-
sification “algorithms” can become somewhat more
complex, with possibly a set of nonlinear and dynamic
discriminant functions that need to be defined and
managed. For that purpose, other classification or
statistical tools, such as nearest neighbor, support
vector machines, classification trees or case-based
reasoning methodologies can also be used for deeper
learning and understanding of this process of interface
management between Governments and Parliaments.

Keeping the same overview of parliamentary com-
positions as consisting mainly of two categories of MP
depending on whether parties are in the opposition or
supporting Governments, a Bayesian view allows us
to understand why lots of divergent positions are the
daily routine in a Parliament. Large consensus can also
be obtained, from time to time, but that is not the case
most of the time. The underlying nature for such an
aggressive and almost universal split of positions, from
a Bayesian perspective, can be seen as deriving from
the existence of rather strong prior odds. These either
depend on the simplified opposition/government sup-
port statistical categories of MP, or can come also from
the strong ideological roots associated with the sev-
eral parliamentary parties. To illustrate this point, in
Table 2 we describe a hypothetical situation showing
that even proposals coming from a very good Gov-
ernment are very unlikely to receive approval or be
supported by MP belonging to an opposition party.
This very simple Bayesian view lets us understand bet-
ter why in general discussions in the Parliament tend
to be of a quite strong contradictory or even aggressive
nature. Because for driving MP positions, when they

Table . A hypothetical Bayesian analysis example that explains
why Parliamentary divergences are so common.

Assume that a very good Government is running the country, and as
such the probability of a proposal coming from it to be good for the
nation is quite high, and let´s call such a probability

P(A)= .
Let P(B) represent the likelihood of having a MP that stands in

opposition to the Government, to vote in favor of a proposal coming
from the Government, which is quite low, given the corresponding
prior odds. Let’s call such a probability

P(B)= .
Finally, consider also the probability of being under the presence of a

good proposal coming from the Government, given that it was
approved by opposition MP, which needs to be particularly high. Let’s
call such a probability

P(A/B)= .
Therefore, the final likelihood of having any MP from opposition to

support even very good Government proposals ends up being rather
small, as empirical evidence shows but the Bayes´ theorem helps to
understand, since we then would get

P(B/A)= [P(A/B)×P(B)]/P(A)= (.× .)/.= .

speak under that role, Bayes theorem comes into place
and dictates their mutual behaviors, corresponding in
almost every occasion to divergent views or opinions
over the same reality. Different opinions and conclu-
sions will be typically extracted from it, and justified
using namely contradictory arguments, data inter-
pretations, or even sometimes, if needed, somewhat
“creative” data analysis, as we will exemplify later on.

Now, that we have used supervised learning to help
us understand Parliaments, it is important to stress
that after a certain period of time acting as aMP (inmy
case on the order of two years), one can see ourselves
moving quite easily from supervised to unsupervised
classification modes. And we can find other MP clus-
tering approaches, not based only upon the parties
connected with each particular MP. As opposed to
supervised learning, within the scope of unsupervised
learning, one is faced just with a set of examples,
including a number of independent variables in the
X space, but without any information regarding the
corresponding classes those examples belong to. Under
unsupervised learning contexts, these classes, usually
expressed by means of a categorical variable, Y, have to
be derived just from the data made available, namely
by looking at similarities and distances computed from
features found in the X space.

With appropriate feature extraction, it then becomes
possible to guess what party a particular MP does
belong to, just by observing the contents of what they
tend to say, when and how they do it. Having addi-
tional knowledge available, built from experience (for
me after four years), positions of MP became more
predictable. That is, I couldmake good estimates about
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what is going to be stated or guess by anticipation
the positions that are about to come from most MP.
I could therefore reach good prediction capabilities,
within acceptable error margins, beforehand about
what a particular MP is going to say. This may also well
mean that I was already reaching a saturation point
in the learning curve connected with my cumulative
experience as a MP. When this does happen, and one
can classify, just by listening, almost all MP into the
corresponding parties and main underlying motiva-
tions, it becomes self-evident that a transition has been
made from supervised to unsupervised learning stages
of parliamentary analysis.

Once that stage of parliamentary experience and
exposure has been reached, other less obvious cate-
gories of MP, from a more global and nonpartisan per-
spective, can derive from a conceptual cluster analysis.
Under an unsupervised learning mode, features can be
extracted thatmay result in the creation of other classes
of MP, not strictly based upon the parties they belong
to. For instance, clusters of MP from different parties
can be defined and identified according to the predom-
inant driving forces that determine their behaviors.
Such predominant driving forces can be associated
with what in economics are usually known as being
individual utility functions, similar to each other
across groups of MP that belong to several parties.
Frommy own analysis, made after around two years of
experience in the Parliament, this may essentially lead
to the consideration of a conceptual model comprising
six clusters (from A–F in Figure 4), composed of MP
having in common features that can be illustrated on
a plane (Figure 4). That can be done according to the
following two dimensions of main individual motiva-
tions and previous life experiences, as expressed taking

into account: (i) whether they are individuals with
their own professional careers or have mostly been
always politicians; and (ii) their dominant motivations
and goals being either to get exposure and visibility
(media driven), follow very strictly party ideological
rules and instructions (ideology driven), or mostly try-
ing to identify, address, and solve the country’s main
structural challenges and problems (society driven).
These two dimensions, taken together, result in a total
number of six possible MP clusters (such as the one
corresponding to MP that are simultaneously “Media
Driven” and “Professional Politicians”), with strong
similarities in the way MP in each of such clusters do
behave and in the roles they play in the Parliament. Still
referring to Figure 4, the adoption of quality-based or
statistical thinking approaches does seem to be much
easier to achieve when we are dealing with clusters C
and F (the natural allies for breeding this type of culture
in the Parliament), and particularly more difficult with
regards to cluster A (MP in this cluster will require
more pedagogical effort to understand the benefits
from such paradigms to be adopted in the political
arena). This type of cluster analysis is quite helpful in
terms of letting you know who can be your quickest
allies, across different parties, in promoting more
evidence-based and country centered parliamentary
decisions or initiatives. You can also use this conceptual
framework to understand, across parties, what types of
utility functions are connected with several particular
groups of MP. Therefore, quite often a proper and
deeper understanding of similarities and dissimilar-
ities across MP, not based strictly upon the parties
they represent, can help in coming up with better
approaches, alliances for supporting certain initiatives,
and ways to understand Parliaments. Rather than the

Figure . A conceptual cluster analysis of MP and their closeness to the adoption of quality-based and statistical thinking approaches,
together with a rough subjective idea for the number of MP mostly associated with each cluster.
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ones you get by using only the more obvious but some-
times shallow party-based view of MP and clusters
of MP.

Uses andmisuses of data in Parliaments

Parliaments are data intensive organizations, where
both quantitative and qualitative information is con-
veyed daily. This is not to mention the large amounts
of documents it does exchange with other international
entities, such as the European Parliament, EUROSTAT
(statistical office of the European Union), or OECD
(Organisation for Economic Co-operation and Devel-
opment). But the Bayesian view in parliaments often
leads different parties and their MP to come up with
opposed interpretations over the same basic reality,
facts and data sets. According to their own utility func-
tions, and depending on whether they are supporting
the Government or stand in its opposition, MP take
certain positions or arguments, sometimes regardless
of what the corresponding data, evidences or realities
happen to be. This sets the ground for quite peculiar,
creative and sometimes strongly biased approaches for
data (mis)handling. Some of the data interpretations
and (mis)understandings commonly found in parlia-
ments can be better understood under the following
key “empirical principles”, built from my own experi-
ence: (i) If you torture the data long enough, they will
confess to almost anything you want; (ii) If you take
enough partial derivatives, any country will show good
or bad news; and (iii) If you keep stratifying samples, a
leading (good or bad) position can always be found.

Therefore, Parliaments spend a lot of time discussing
numbers. These discussions are even more prevalent
when countries are facing times of crisis, as it happened
to be the case for Portugal in recent years. But such a
discussion is almost always contaminated with strong
partisan biases that tend to search for good or bad news
(un)related with data, often manipulated or distorted.
We will next explore further such types of parliamen-
tary data (mis)handling through a couple of examples.

For instance, consider the results obtained for Por-
tugal in terms of innovation, according to the annual
European Innovation Scoreboard results (European
Commission 2016). The evolution of the SII-Summary
Innovation Index (Figure 5), based upon which coun-
try innovation rankings are produced, both for Por-
tugal and the European Union (EU) average, does
show positive progress. But not much convergence

Figure . Evolution of the European Innovation Scoreboard results
corresponding to the Summary Innovation Index for both Portugal
(lower curve) and the European Union average (upper curve).

was achieved, since the gap between Portugal and
the EU average remains, in 2015, similar to the one
found back in 2004. However, if you are a MP looking
for some data-based arguments to say positive things
about national innovation policies, and their results,
you can always claim that Portugal has been improv-
ing. If you need to go one step further, and want to
find a “good” comparative performance, after several
attempts, it is almost always possible to come up with
numbers to support such an argument. For instance,
by stating that Portugal was the EU country with the
largest annual SII increase (over 8%) between 2006 and
2010. If you are “lucky” enough, just by forcing this
alternative view over the same data set, headline news
may even end up saying that Portugal is the country
with the best innovation performance in the EU (not
mentioning that what is at stake is just the first deriva-
tive average over 2006 and 2010). In the political arena,
if the original data does not support your goals, one can
always try to take derivatives over a certain period of
time, andmaybe by doing so you will be able to get val-
ues closer to what you “need”.

If one looks at the historical roots of statistics,
it becomes evident that official statistics have always
played a major role, as one of the key driving forces
for the discipline in government. The noble aim of offi-
cial statistics is to provide politicians with appropriate
data to support their decisions. As an example, the first
census may have taken place as early as 3800 BC in
Babylonia, to allow for proper estimation of food needs.
Despite such a long experience with respect to the pro-
duction of official statistics, as well as all the knowledge
available inmany well-known national or international
statistical agencies, there is still room for significant
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improvements in this area. Although some exceptions
can be found, for instance regarding the PISA (Pro-
gramme for International Student Assessment) OECD
results (OECD, 2016), where statistically significant
differences, or the absence of them, are pointed out,
in most occasions national performances are presented
without making the corresponding uncertainties avail-
able. This fact quite often encourages political speeches
in the Parliament to comprise rather fuzzy statements
about the evolution or performance of any given indi-
cator. For instance, rather than saying with statistical
significance that Portugal is above or stands below a
certain average value for the EU countries, other less
meaningful wordings are employed. For instance, if
the national performance for a given indicator stands
below the average, but the goal of a certain MP is to
provide an optimistic view, he may rather say, in a
vague way, that the value of this indicator for Portugal
is staying “aligned” with international performances,
without ever defining clearly what the fuzzy word-
ing “staying aligned with an average” is supposed to
mean. Although the message that is conveyed, without
any sound statistical evidence, corresponds to trying to
make others believe that we are performing at the level
of the other countries, even if sounder evidence may
point otherwise.

Furthermore, and even though no measurement
uncertainties are usually taken under consideration,
very strict rules, with “zero tolerances”, are often
assumed by politicians, national and international
agencies. For instance, under the scope of the EU there
are penalties associatedwith StateMemberswith a pub-
lic deficit (Public Revenues – Public Expenses) equal or
above 3% of GDP. This threshold is assumed without
consideringmeasurement uncertainties corresponding
to public deficit computations or even questioning the
rationale for such a strict threshold of 3% to be applied.
That being the case, many celebrations, criticisms or
discussions end up having no sound statistical basis.
As may well happen around an increase or decrease of
0.1% on the country unemployment rates, if the corre-
sponding measurement uncertainty happens to be on
the order of let’s say 0.2%.

On a similar note, a recent and interesting article
(Nolan, Perla, and Provost 2016) performed a proper
statistical process control analysis regarding the U.S.
quarterly GDP growth rates ranging from 1996–2016.
A characterization of common causes of variation over
this variable does show that in the corresponding time

series of values only one observation stands outside
control limits, in the fourth quarter of 2008. However,
even awell-known specialized newspaper, after looking
into these numbers in a less qualified way and without
a proper understanding of this variable variation, came
up with quarterly comments for this indicator such
as the following ones, from 2013–2016: (i) “Economy
Shows Signs of Gearing Up”; (ii) “Growth Rebound
Stokes Fed Debate”; and (iii) “GDP Growth is Disap-
pointing”. As the authors of the above article appropri-
ately do point out, “the economic losses associated with
the misinterpreted variation in quarter-to-quarter data
include the consequences of actions taken by individ-
uals and institutions based on nonexistent trends such
as potentially raising or lowering the U.S. interest rate,
which carries profound economic implications”, with
costs to societies that are many times on the order of
several billions of euros.

All the above evidence shows that there seems to
be a large room for bringing “metrology”- based ideas
and concepts into the ways macroeconomic indica-
tors are defined, presented, or discussed. Otherwise,
many discussions or decisionsmay end up beingmean-
ingless. Therefore, further work needs to be regularly
conducted in the field of official statistics, with addi-
tional insights regarding the proper handling and pre-
sentation, whenever appropriate, not just of data, but
also of the corresponding uncertainties. As pointed out
by Kenett and Shmueli (2016, 2017), there is a lot to
be gained if official statistics reinforce their levels of
“information quality”, since they need to be appropri-
ately defined and used to be useful, and “official statis-
tics play a critical role” in the context of “increased
availability of data sources and ubiquity of analytic
technologies”.

As was already mentioned, often many MP are “tor-
turing” data, to come up with apparently good or
bad news, depending upon their parties. One possi-
ble way for doing so is also to explore seasonal trends,
without comparing homologous periods of time. For
instance, if one looks into time series of unemploy-
ment rate values for Portugal (Figure 6), it can be seen
that they follow a volatile and unstable evolution across
the years, with seasonality on top of that, expressed at
several time scales. A more detailed analysis, obtained
by zooming into monthly values, does point out that
it is the case that unemployment rates go up from
August to September, due to peak summer tourism
activities in August as well as large numbers of people
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Figure . Evolution of unemployment rates (%) in Portugal across
the years.

(e.g., teachers) that start looking for jobs every Septem-
ber. By examining monthly unemployment data over a
decade, between 2004 and 2014, in a total of 11 obser-
vations comprising the differences of unemployment
rates between September and August, just one of them
was negative, and only by 0.1%. This means that the
probability of going up between these two months is
above 0.9, and the corresponding hypothesis test does
confirm that its average change value is positive, reflect-
ing a structural seasonal phenomenon. However, it is
not uncommon to get comments in this regard every
Autumn, when MP do use these values to convey the
message that unemployment is increasing in the coun-
try, as numbers “apparently” will support, and media
coverage will repeat at least 90% of the time.

From a quality control point of view, sometimes
specifications are defined and taken for granted in a
very rigorous but somewhat strangeway, at the national
as well as the EU zones. One of such specifications cor-
responds to stating that all countries must have a level
of public debt placed below 60% of the corresponding
GDP. However, reality shows that the majority of the
EU countries have been and still are clearly falling
outside of these specification limits (Figure 7). With
clear signs that we are dealing here with what might be
called a process that is both highly unstable and inca-
pable. In terms of process capabilities, we are thus on
the opposite extreme of conformance, away from any
sort of six sigma or reasonable AQL performance, with
a 60% nonconformity rate. But rather than having this
reality lead to a deeper discussion about the underlying
process capabilities, deviations, tolerances, differentia-
tion between special and common causes of variation,
ways for improving performance or eventually revis-
ing specifications, such a lack of conformance is just

Figure . Evolution of public debt as a percentage of gross domes-
tic product for the European Union countries, and its comparison
with the assumed specification (staying below %).

repeated every year. No serious systemic approach
or efforts to understand the underlying reasons that
may explain such results are made by National or
European politicians. And no one even tries to find out
if the adoption of such specification limits in the first
place makes sense as it stands (no sound statistical or
scientific judgment has shown why it should be 60% as
opposed to let´s say 50% or 70%). Another common
strategy for coming up with “outstanding” good or bad
performance in an indicator has to do with the way
you stratify a given sample of data. For instance, an
MP may state that “Portugal is the most competitive
Ibero-American country in the EU with less than
40 million people”, while another MP would say that
“Portugal is the least competitive Ibero-American
country in the EU with less than 40 million people”.
And both would in some sense “be right and not
lying”, since Portugal ends up being the only European
Ibero-American country with less than 40million peo-
ple. If you stratify samples up to this point, you may
reach a point where both MP may be right, although
their observations end up being totally meaningless.

As a final remark, connected with all of the above
examples and concerns about parliamentary data
(mis)interpretation, it is important to take seriously
how much societal improvement might be obtained if
basic “data rights” were to becomemore protected from
the now so common MP or media data misuses. Such
data misuses may be conducted either on purpose or
only due to the lack of an appropriate basic statistical
training. There is much to be gained if some basic data
analysis and fact-based thinking becomes more com-
mon among politicians, opinion makers, and journal-
ists. That would result in better decision making and
savings on the order of several billions of euros. To any
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investment in this type of training efforts would corre-
spond a tremendous societal net present value, as well
as a very short-term payback time.

Achieving better results in Parliaments through
quality and statistics

Given the kind of organizational culture that domi-
nates Parliaments, as described above, one can find
considerable room for more fact-based approaches,
namely through the simple usage of some basic quality
or exploratory data analysis tools. Here we provide a
few examples of what that may represent. Quality and
statistical thinking can therefore both help to under-
stand and to improve the activities of Parliaments
and MP, and this section tries to illustrate this second
component.

Application of basic quality and statistical tools

An approach that I have adopted consists of comparing
word counts over certain critical documents, to find
out possible substantial semantic differences regarding
some key issues, although many other more elaborate
data analytics tools may also be employed for similar
purposes. By doing so it is sometimes possible to
uncover how different semantics are used to convey
different messages, depending on the end users of such
documents. Or how, as time goes by, reality checks lead
to evolutions that make of what a Government actually
does something quite different from what it expected
to do and promised to do in the election campaigns. As
a specific example of this type of comparison, we report
here how two documents of a similar size (around 120
pages and 12,000 words each), and produced one just
a couple of months after the other, do indeed have
significant differences over some keywords counts, as
evidenced by a simple statistical test comparing pro-
portions (Figure 8). The first document corresponds to
the Government Program, discussed in the Parliament,
which broadly speaking states the priorities and main
initiatives that a newly elected Government proposed
for Portugal. It is mostly used for national purposes,
at the beginning of a new legislature period of four
years. A couple of months later, the same Government
produced another document, mostly used for discus-
sion and negotiations with the European Commission,
also after discussion in the Parliament, the so-called
Stability and Growth Program. This second document

Figure . Word count comparison between the Government Pro-
gram (PG, right columns) and the Stability and Growth Program
(PEC, left columns).

is particularly relevant not for national but for interna-
tional purposes, under the scope of the EU. Although
both have similar scopes of analysis, dealing with the
priorities and measures for Portugal in the forthcom-
ing 3–4 years, basic text mining tools allow us to see
that they seem to adopt quite different perspectives. By
comparing through word counting certain keywords
across both documents, we found out for instance that
the Government Program does refer to public expen-
diture, debt, deficit, or unemployment much less often
than the Stability and Growth Program, which was
presented to the European Commission just a couple
of months later. Apparently, this couple of months is
enough for the Government running the country, after
experiencing all the demands in place coming both
from Portugal and the EU, to significantly change its
perspectives, as reflected in these important strategic
documents.

Nowadays, quite comprehensive text mining or
analytic tools are available and can be applied to pro-
duce deeper studies conducted over different kinds
of documents being written, discussed, and voted
in Parliaments. It is desirable to use such tools to
extract key features, main messages, similarities, and
differences across them, this being also an interest-
ing field for further applications to emerge, since the
lives of Parliaments and MP are quite intensive in
terms of the number of words being said or written
daily.

In a similar two-way comparison mode, often there
is much discussion regarding the so-called “left” vs.
“right” dominant political ideologies and their impacts
over societies. When one tries to find out such differ-
ences from a data perspective, sometimes they seem
to be more of a myth than of a reality. For the sake
of illustration, we can look at time longitudinal data,
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Figure . Time evolution for the Portuguese public deficit (as a %
of gross domestic product), considering years with a left (dark) or
right (light) majority in the Parliament.

regarding the evolution of the Portuguese public deficit
(as a percentage of GDP), over a period of 40 years,
ranging from 1976–2015. Then, we considered, for
each of those years, whether there was mostly a major-
ity of MP from left or right parties in the Portuguese
Parliament (Figure 9). By looking at the corresponding
boxplots and statistical tests, no significant differences
of averages were found, although strong autocorrela-
tion is present, possiblymeaning that what really drives
these values has more to do with other exogenous and
structural factors, rather than with parliamentary
compositions. This was also found to be the case for
other macroeconomic indicators, where evident pat-
terns could not be associated with the corresponding
alternating Parliament compositions, as opposed to
what one might expect just by listening to the common
“left to right” exchanges of arguments and political
opinions.

Basic quality tools, such as flowcharts or cause-and-
effect diagrams, can also help to improve the concep-
tual clarity of laws being produced in Parliaments. As
an example, when time came for discussing andmaking
changes to the law addressing academic careers at pub-
lic higher education institutions in Portugal, I decided
to build a very simple one page visual scheme for better
understanding all the possible situations under consid-
eration, rather than relying only on the complex set of
paragraphs and sentences spreading across many dif-
ferent pages and paragraphs of text in the law draft
presented for discussion and analysis. After a while, it
was rewarding to realize that most MP belonging to
the education committee, where the discussion took
place, were focusing arguments and suggesting changes
around my simple one page flowchart summary of the
contents, rather than over the somewhat tedious and
rather confusing original text, full of articles, clauses,

and sub-clauses. This also helped to assure that no
forgotten situations or inconsistencies between differ-
ent articles of the law remained in the final version.
Curiously enough, some years later questions about the
exact interpretation we did have in mind at the time
were raised by national courts, and once again going
back to the original flowchart provided a much easier
and precise answer, as opposed to looking at the text
that ended up being published as the final law approved
by the Parliament.

I have no doubt that laws would become better,
easier to understand, and able to avoid intrinsic con-
tradictions or infinite loops around certain clauses if
Parliaments were to adopt, whenever appropriate, the
good habit of coming up with and publishing simple
visual tools for explaining the situations and underly-
ing logic that the text is supposed to follow. In doing
so, amongst other advantages, one would also be able
to improve legislation quality by: (i) screening and
removing potential inconsistencies between articles
or paragraphs; (ii) avoiding the possible existence of
infinite loops, with clause remissions to a number of
other clauses that may end up going back to a never
ending labyrinth; (iii) supporting a much easier, well-
focused, and constructive discussion about alternatives
and changes amongst the different MP involved in the
discussion; and (iv) making communication easier,
leading also to laws that media and average citizens
can understand, with their essentials being captured
and presented by a simplified visual representation of
contents.

In an analogous context, the use of a simple fish-
bone diagram or application of the 5 consecutive whys
principle can make a substantive difference between
remaining at a shallow discussion or going after root
cause analysis and getting into the real problems of any
given society. As an illustration of what this may rep-
resent, under the context of a Parliament, we can start
with a look over perception data collected from citizen
surveys that point out that Portugal stands in a very
low position (26th) when one compares the overall life
satisfaction average values obtained across the 28 EU
countries. Rather than remaining at the tip of the ice-
berg, further exploration of one branch of a cause and
effect diagram, combined with the 5 whys, does show
that part of the underlying reasons for that to be the
case have to do with high unemployment rates (above
10% for a number of years). This results from a lack
of significant economic growth (less than 2.5% GDP
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Figure . Going from the surface to the root cause analysis for
some of the major societal challenges facing Portugal.

growth since 2001), which is due mainly to reduced
amounts of exports taking place. Partially due to
reduced productivity levels, discussions and measures
were necessary to reinforce the national structural
competitiveness (Figure 10). Once we reached this
point, it was possible to set up a working group, within
the scope of the Parliament Committee for Economic
Affairs, to address ways of reinforcing sustainable,
structural and resilient competitiveness in Portugal.
This would not have been possible if the discussion
had remained at the first level, without enough con-
secutive why´s being considered. Such a deeper view
also allowed me to make what I believe to be the first
time that a conceptual triple integral was presented
in a parliamentary plenary session. It was aimed at
explaining that such a competitiveness model does rely
mostly on the cumulative effects over time, people,
organizations, and territories of an integrand function
that corresponds to the product of quality, innova-
tion, and entrepreneurship, as being the major driving
force for building a future of increased well-being in
Portugal.

Fact-based analysis and the collapse of amajor bank

An interesting example of parliamentary activity, to
which I dedicated almost six full time months of my
experience as MP, corresponds to the role for which
I was elected, as rapporteur for a special Parliamen-
tary Inquiry Commission. This commission was set up
to study the circumstances that led to the bankruptcy,

back in 2014, of BES, a private bank (the third largest
one in the country, with two million customers and
800 branches), after 145 years of being in business. Its
bankruptcy, among costs for the other banks, required
a public investment of about 4 billion euros, to protect
customers and lead to the creation of a new bank out of
the proceeds.

At the beginning, almost everyone considered that
filing a good final report, supported by different par-
ties, was going to be an “impossible mission”, due to
the complexity of what was at stake and the time and
resources available for conducting the work. There was
a wide variety of ideological positions coming from
the 24 MP belonging to this commission, chosen by
the several parties represented in the Parliament, with
different views about the financial world and the bank-
ing systems in general.

However, with strong dialog, some hard work, good
project management and, most of all, an evidence-
based approach (facts do not belong to any parties or do
they have political ideologies attached, neither do they
belong to any preconceived school of thought about
banking activities), we produced a final report and con-
clusions that were recognized as being of high quality
and received wide approval from all the MP that stood
in the commission. That happened regardless of their
parties and against most of the prior odds one might
have about how the final report would be perceived by
such a large variety of MP.

For preparing and writing the report, several tools
or basic principles were quite valuable. These included:
(i) appropriate “mass balances” that I had learned from
Chemical Engineering classes of industrial stoichiom-
etry (money could not disappear from my spread-
sheets, in spite of all the movements performed across
the world); (ii) order of magnitude simplifications and
applications of the Pareto rule (to focus on the criti-
cal issues, and not so much on the details, in this case
meaning that I had to get used to the idea that cash-
flows of less than 100million euros represented details,
since they corresponded to less than 0.6% of the over-
all size of the problem, estimated in the end as being
of around 18 billion euros); and (iii) significant data
compression efforts (a final report of 416 pages, with
5.3 MB was produced from 55 auditions lasting almost
300 hr and corresponding to around 8,000 pages of
written statements, as well as 50 GB of compiled doc-
umentation, therefore representing just 0.01% of the
total information collected).
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Figure . Simple visual representation of the main sources
of problems and allocations of resources that resulted in the
bankruptcy and resolution of a major bank in Portugal (BES), with
values corresponding to millions of euros.

To handle such a demanding task, always looking
for information quality (Kenett and Shmueli 2017), a
main source of inspiration came from some of the well-
known statistical learning paradigms. This came from
George Box, who stated that continuous iterations
between inductive and deductive steps (Box 2000) are
critical for learning purposes and knowledge creation.
Continuous creation and testing of hypotheses did
take place at the same time that I always made an
effort to adopt simple visual ways for presenting and
representing information, knowledge or main conclu-
sions. I used figures such as the one presented here
(Figure 11), that shows the “perfect storm” the bank
went through, leading to a drainage of resources on the
order of 18.4 billion euros. This corresponds to half
the amount of its deposits, resulting in the bankruptcy
of the original bank. Such a simple visual explanation
of what happened occupies just half a page, but to get
here months of data-based screening, evaluation and
inspiration were needed. Its size of 40 KB is equivalent
to only 0.8 ppm of the total data made available to the
inquiry parliamentary commission, but it illustrates
clearly the following main categories of atypical money
that did flow out of the bank: (i) 5 billion euros for
supporting the non-financial part and the top of this
large conglomerate group of companies, GES, with
over 300 organizations operating in 50 countries and
having 30,000 employees (Espírito Santo International
[ESI] and GES); (ii) 3.9 billion euros related with the
bank activities in Angola (Banco Espírito Santo Angola
[BESA]); (iii) 3.5 billion euros regarding overvalued
assets and some last minute transactions, just before
the bank was forced to a resolution by the national

central bank (other operations); and (iv) 6 billion
euros of deposit withdrawals in the last month of BES
operations (deposit withdrawals).

In the end, this systematic adoption of quality man-
agement and statistical thinking paradigms paid off. It
comprised a well-defined approach to data compres-
sion, data-based learning, feature extraction, continu-
ous hypothesis formulation, refinement or testing, and
some “designed experiments”, that included different
rounds of questions made across auditions. All these
were applied on an almost daily basis, together with
quite rigorous quality planning, control, and improve-
ment, complemented with strict project management
practices. Risk analysis was also applied, taking into
consideration the most important critical factors that
needed to be kept under control, namely through trace-
ability measures aimed at reducing the probability of
having information leaks to take place while the report
was being prepared. As opposed to what had always
been the case in similar circumstances, it was pos-
sible to assure that the report conclusions and con-
tents were presented and discussed first hand in the
Parliament, without any sort of previous press related
leaks of information. This systemic oriented work and
mindset, taken very seriously from the first and to the
last minute, allowed us to separate and remove sev-
eral types of random or induced noises from the anal-
ysis. This allowed for extracting useful information
fromopinions and facts for coming upwith knowledge,
learnings and conclusions. That allowed us to explain
what happened, and also for the commission to gen-
erate a strong set of 70 recommendations, aimed at
improving the quality and levels of trust associatedwith
the Portuguese banking system.

After all these efforts, and as a very rewarding out-
come, not only was the report quality widely recog-
nized by media and opinion makers, but all the facts
identified were unanimously approved in the commis-
sion. Furthermore, there were no MP votes against the
70 recommendationsmade, and in the final overall vot-
ing of the report amongst the committee members, it
received 13 yes votes, 1 abstention, and 1 no vote (from
a single MP who stated that this had to do mainly with
the fact that his party does believe that all banks should
be state owned, and not so much with disagreements
regarding report contents). Therewas a consensual vot-
ing pattern that is unusual under the context of the Por-
tuguese Parliament, and even more so given the sub-
jectmatter studied and discussed. I believe that this was
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made possible mostly due to the data-based approach
that was followed across this large-scale parliamentary
project.

After the completion of this particularly intensive
process, I did come up with “twelve commandments”
for playing the role of rapporteur under the scope of
a Parliamentary Inquiry Commission. Some of these
commandments are strongly connected with quality
and statistical-based principles. Here are three: (i) facts
are indeed your best arguments, since they do not have
attached any ideological biases, and are, by definition,
nonpartisans; (ii) do not leave for tomorrow what you
can report accurately today; and (iii) do not leave for
tomorrow the hypothesis that you can build or test
today.

Overall, this peculiar and unique experience, given
its special nature and dimension, has helpedme to rein-
force, by an additional empirical real-life experience,
that with quality and statistical-based mindsets and
approaches even in parliaments the almost impossible
can indeed be made possible.

Macroquality issues handled with statistical
tools: The European quality scoreboard

The role played as MP has also reinforced my strong
beliefs that statistics and quality management can play
a significant role in addressing particularly complex
societal challenges, and this inspired me now to get
involved and lead some projects in this area, as will be
shown in this section. Indeed, applications of quality
and statistical approaches can be quite helpful across a
large variety of scales, both in terms of time and space
(Saraiva 2015). There are many interesting opportu-
nities that can be addressed at what I have coined
as being “macroquality” challenges (Figure 12). To
address these challenges, we define problems and come
up with solutions or conclusions at the country or
international levels and over time scales that may take
years to complete. To complement the more common
usages of quality engineering to products, processes or
organizations, there is therefore room for dealing with
quality at the level of municipalities, regions, coun-
tries, or even the world. As we move to a “Big Data”
world, full of large, complex, and unstructured prob-
lems (Dibenedetto, Hoerl, and Snee 2014), as well as
to the so-called VUCA (standing for Volatility, Uncer-
tainty, Complexity, andAmbiguity) environment, there
are plenty of opportunities for quality professionals to

Figure . Amultiscale taxonomy of quality related opportunities,
challenges, and approaches.

get involved in a wide variety of such “macroqual-
ity” challenges and problems. Just as there has always
been room for dealing with both “microeconomics”
and “macroeconomics”, multiple scales can be adopted
for dealing with quality problems, going all the way
from “nanoquality” to the less common but extremely
relevant and impactful scale of “macroquality” (Saraiva
2015).

In the past, I have pioneered and conducted a num-
ber of projects in this field of macroquality, includ-
ing namely: (i) statistical analysis and modeling of ISO
9001 diffusion across regions and countries (Saraiva
and Duarte 2003); (ii) adaptation and application of
regional barometers to measure, from an integrated
perspective, the levels of quality achieved at given terri-
tories (Orey and Saraiva 2016); (iii) usage of structural
equation models to understand employee satisfaction
at the level of particular organizations, but also lead-
ing to national aggregated results (www.onrh.org); and
(iv) application of structural equation models to define
perspectives and priorities for the definition and imple-
mentation of a national quality policy (Saraiva et al.
2010).

The intensive experience lived in the Parliament,
between 2009 and 2015, has reinforced my interests
in these types of analysis, particularly reflected also
now in the World State of Quality (WSQ) project, that
I have been developing since 2016. After I realized
that international views and rankings are currently
performed over many domains, such as Competitive-
ness, Innovation, or Entrepreneurship, but were still
missing in terms of overall evaluation and comparisons
of performance regarding quality. As a first stage for
this project, we have defined and implemented our
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Figure . European Quality Scoreboard underlying structure of dimensions and indicators.

framework to cover the 28 EU countries (European
Quality Scoreboard-EQS), and are now expanding
results to additional countries.

After data collection for each of these 28 countries,
corresponding to a set of 10 dimensions and 21 quality-
related indicators (Figure 13), and their statistical treat-
ment, we produced the first conclusions deriving from
this project.

The complete sets of results, including the final
country quality profiles and rankings, are provided in
the available WSQ report (Saraiva et al. 2017). Thus,
here we will focus our attention on some of the conclu-
sions derived from the multivariate statistical analysis
that was performed over this “macroquality” data set,
comprising 28× 21 values. In particular, we would like
to underline the following topics and results achieved:
(i) when four groups of seven countries are considered,
taking into account the overall final scores (OEQS)

obtained, we can easily see the diversity of geographi-
cal performance that is obtained (Figure 14); (ii) such a
variety of situations is curious and important to under-
stand the quality realities in the EU geography, where
no single country outperforms or underperforms the
others over all the indicators considered, each of them
presenting relative strengths and weaknesses; (iii) first
applying Principal Component Analysis (PCA) to the
data set, we can see that one principal component
explains approximately 45.5% of the total data varia-
tion, meaning that there is a clear and strong corre-
lation backbone linking a large portion of the indi-
cators; (iv) all countries seem to fit under a common
underlying PCA model, with the possible exception of
Luxembourg, which falls somewhat outside the cor-
responding zone of confidence (Figure 15); (v) sev-
eral types of clustering techniques were also conducted
over the same sets of data, aimed at identifying relative



18 P. M. SARAIVA

Figure . Country performances according to European Quality Scoreboard  scores.

Figure . PCA analysis: scores plot for the first two PCs, with %
confidence level perimeter.

similarities and closeness (or lack of them) across
the 28 EU countries, according to the positions they
occupy in themultidimensional space that corresponds
to the 21 EQS indicators considered; (vi) as a first result,
portrayed here under the format of the correspond-
ing constellation plot (Figure 16), one can see from
an hierarchical clustering perspective that in the last
agglomeration there are twomajor groups of countries,
one corresponding to 12 countries (that include all of
our EQS Leading countries, and 5 of the top 7 Fol-
lower countries), and the other with the remaining 16
countries (corresponding to all of the EQS Lagging and

Figure . Cluster constellation plot with European Quality Score-
board positions for the  European Union countries.

Moderate countries, as well as 2 of the Follower coun-
tries); (vii) a more detailed geographical analysis also
points to the apparent existence of closely connected
countries, having similar quality profiles according to
the set of 21 indicators considered, pointing towards
a diversity of quality cultures, journeys or “ways” for
its interpretation and implementation; (viii) such is the
case for the “Scandinavian quality way” (Finland, Swe-
den and Denmark), the “Southern Europe quality way”
(Spain, Greece, Portugal and Cyprus) or the “Eastern
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Figure . Summary of quality profile and  European Quality Scoreboard results for Portugal.

Europe quality way” (Croatia, Slovakia, Hungary, Esto-
nia, Latvia, Lithuania, and Poland); and (ix) given its
special role as an indicator of overall quality perfor-
mance, when we considered perceived Quality of Life
as a dependent variable, and performed several types of
multiple regression analysis, using the other variables
as independent variables, 60% of the response variabil-
ity ended up being captured by only two predictors,
one having to do with the country´s wealth genera-
tion capabilities (such as the Global Competitiveness
Index), and the other onewith dispersion of wealth dis-
tribution (such as the Gini Coefficient). This last result
is particularly curious also from a basic quality and sta-
tistical thinking point of view: to achieve high overall
perceived macroquality, we must take into account not
only that one has to be able to come up with high aver-
age wealth performances, but also to achieve the small-
est possible dispersion of wealth distributions across
the corresponding populations.

At a countrywide level, we were also able to come up
with 28 national quality profiles (Figure 17), thus lead-
ing to the identification of strengths and weaknesses
(typically in the extreme quartiles of ranking positions
achieved by any particular country), that may help in

the definition of appropriate customized targets, prior-
ities, and policies for further promotion of quality in
the different nations studied.

Many more details can be provided, as we try to
move to include non-EU countries in future work, but
we hope that this sample of evidence-based results is
able to illustrate the potential of proper statistical anal-
ysis conducted over macroquality related data. This is
an area where we believe that many other interesting
quality engineering opportunities and challenges can
be found.

Some final thoughts and conclusions

As many of us did learn from George Box, there is a
lot to expect from statistical and quality thinking as we
face several huge societal challenges in this data inten-
sive 21st century (e.g., Industry 4.0, Internet of Things,
Big Data, Machine Learning). Even more so, since
we live in an ever stronger knowledge environment:
“the quality movement will undergo healthy changes
over time and may even be called by different names;
however, insofar as it is a catalyst to the generation of
new knowledge, it is here to stay” (Box 2000).
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For that to be the case, in the communities of qual-
ity or statistical thinking and practice it is impor-
tant to communicate in simple terms, especially when
addressing the quite relevant world of politics and
politicians. At first it may be better not to mention
most of the technical jargon that lies behind what
is being done. We may get along better if we rather
focus on evidence-based outcomes, presented under
user friendly formats, aimed at helping to achieve sig-
nificant improvements at multiple levels. If we are able
to do so, increased recognition for our contributions
will be obtained, and more statisticians or quality pro-
fessionals will also be asked to lead efforts related with
new societal realities, rather than relying for that pur-
pose just on other “new professions” (such as data sci-
ence and data scientists). Simple visual tools conveying
powerful messages are particularly helpful under this
type of context, that being also part of the reason why
traditional Shewhart Statistical Process Control charts
have survived now for almost 100 years (they convey
importantmessages about process behavior in a format
that is easy to follow, explain, and understand).

At another level, it may also be important to create
more harmonized and larger consensus about ways to
solve problems under structured approaches, rather
than adding methodologies one after the other, with
different names but having many things in common.
Statisticians and quality professionals need also to get
better prepared for dealing with trends in the quality
world, which is going increasingly to: (i) deal with
adaptation and flexibility; (ii) become mandatory
for survival and results driven; and (iii) be strongly
related with innovation, data analysis, products, and
operations management (Sampaio and Saraiva 2016).

If one takes these issues into consideration, then
bridges with Parliaments, politics, and politicians will
also become easier to establish. After having won some
initial challenges, interactions between quality or sta-
tistical thinking and Parliaments may then result in
further and deeper learning opportunities. Just as a
simple example of the kind of pedagogic efforts that
may need to be conducted, while in the Parliament I
often remembered some of the lessons learnt from the
Deming funnel experiment. It conveys a simple but
yet powerful way to understand the adverse effects of
tampering with a process, when excessive changes or
adjustments are made without a proper understanding
or characterization of the underlying variation. There-
fore, such adjustments just make things even worse. If

more and more politicians happen to know some of
these concepts, this may end up having strong implica-
tions for societal evolution and improvement. Namely,
this may lead to removing the common situation that
occurs every time there is a new President, Prime-
Minister, or Parliament. The new government imme-
diately introduces changes over the changes made by
the previous politicians in charge. This is done without
any sound analysis of previous results, trends, or even
confirming if enough time went by for enabling such
results evaluations to be made over systems with large
time-dependent dynamics (such as education, social
security, healthcare, or taxes). Nevertheless, new poli-
cies are forced into place. In many occasions, from a
statistical thinking paradigm, Parliaments and coun-
tries by doing so are therefore paying the price of use-
less additional societal variation due to the lack of sta-
ble policies. That is the result of the “natural” tendency
to reverse previous decisions and manage decisions
under a constant wish to change just for the sake estab-
lishing ownership of a policy instead of improving a
policy’s efficiency or efficacy. Sounder understandings
of variation on the side of politicians might prevent or
at least reduce the large intensity of permanent over-
adjustments that often take place in Parliaments and
Governments, one election after the other. Appreciat-
ing variation could also provide a good example of how
statistical thinking and training may help change the
way politics and policies are discussed, conducted, and
managed. It would therefore be worthwhile thinking
about how to build pedagogical tools and initiatives to
reinforce training in this area for MP and other politi-
cians.

Winston Churchill once said, “Democracy is the
worst form of government, except for all the oth-
ers”, and Parliaments are, of course, a central piece
with regards to how societies live under democratic
paradigms. They carry out very relevant and useful
missions, as my rewarding experience as MP has also
shown. That experience was long enough to realize
also how Parliaments and politics can be better under-
stood and sometimes improved by adopting quality,
evidence-based, and statistical thinking approaches.

For that to become a reality, I have no question,
drawing from my own journey, that having MP with a
strong professional background in quality or statistics
is something worthwhile pursuing and considering, for
mutual benefits. If that starts to be the case more often,
I do believe that this will reinforce the contributions of
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quality and statistics to the progress of our societies and
in the world. I hope that this article illustrated, through
a sample of specific examples and thoughts, that this is
indeed the case.My examples were presented as a hum-
ble tribute to all that I learned and will keep learning
from Stu Hunter and other inspiring top-level statisti-
cians across the planet.

Therefore, the community of quality engineers and
readers of this journal can provide in several ways
powerful contributions to reinforce, at multiple lev-
els, quality democracy. We live in a world where it is
becoming increasingly evident how important it is for
quality democracy not to be taken for granted. Since
it rather needs to be constantly preserved, promoted,
nurtured, and continuously improved.
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