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Abstract

Western societies are increasingly facing higher levels of political polarization
and social unrest. Scholars seek to examine variables that may drive or predict
political instability using comparative political theories that typically involve
extensive use of inferential statistical methods. This paper explores a different
path which shows the use of mathematical modelling to forecast the political
unrest in Chile, the Latin American country. The model is based on the struc-
tural-demographic theory proposed by Goldstone (2017) and subsequently re-
fined by P. Turchin and A. Korotayev (2020). In short, the main contribution of
this paper is to apply and test other hypotheses that can explain the rise of po-
litical stress, such as dissatisfaction with austerity policies reminiscent of ne-
oliberal orders followed by most Latin American countries, and/or the intense
competition for surplus caused by rapid social mobility.

Keywords: structural-demographic theory, political instability, Latin Ameri-
ca, Chile.

Introduction

Revolutionary waves of the 21* century are actively reshaping the World
System that emerged in the aftermath of the fall of the Soviet Union. Broadly
speaking, there is a compelling debate over how national tensions originate.
Scholars believe that they might be related to the deterioration of the world
economy and the rise of many inequalities that has led to the decline of living
standards for many unqualified workers as well as outright conflicts between
states which is closely related with the United States' diminished influence over
other nations and foreign relations (Grinin and Grinin 2023; Goldstone, Grinin,
and Korotayev 2022).
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From an epistemological perspective, academics who address political sta-
bility or instability typically focus on sociological or historical causes as their
primary explanations. Through the identification of these patterns, they are able
to establish correlations between different types of political events, often using
statistical methods within the comparative politics framework. Furthermore,
one of the challenges in working with explanatory models is that many of these
variables interact dynamically with each other. Thus, it is necessary not only to
understand the patterns of societal instability, but also to delve into the non-
linear complexity of the problem itself.

In this article, we consider another way of analyzing political instability for
a case study by modelling the predictive factors contributing to political unrest
using a structural-demographic model in the context of Latin America. The
main goal of this study is to test some hypotheses by manipulating specific var-
iables contained in the mathematical model in order to see its effectiveness and
accuracy in forecasting social unrest in Chile, a country that has experienced
unprecedented waves of protest during 2019 (Gonzalez and Moran 2020;
Olivos, Ayala, and Leyton 2022; Somma et al. 2020) leading to what scholars
call a ‘constitutional moment’ (Ackerman 1993), a process that twice failed to
bring about institutional changes desired by citizens.

Many authors have previously attempted to investigate political instability
in Latin America by examining how political regime stability can correlate with
micro and macroeconomic outcomes controlling for specific social characteris-
tics such as cultural diversity and political factionalism that can predict levels
of regime instability. Some suggest that the problem with Latin American re-
gimes can be related mostly to their political structures; presidential regimes
combined with low GDP per capita might actually weaken democracies
throughout the region (Przeworski 2009). Others point out that the stability of
democratic regimes might be more related with the openness of their economies
and trade relations than controlling internal strife (Blanco and Grier 2008).
More recent works refer to Latin American countries as ‘hybrid states’, in that
they are weak in providing public goods, but are strong in violating citizens'
human rights and are controlled by powerful elites (Mainwaring and Pérez-
Linan 2023).

Our case selection is based on various significant events that have recently
shaken the core narratives of societal progress and economic development.
Chile is a country that is no stranger to the concept of political instability. Its
history of recent regime transition and democratic consolidation as well as eco-
nomic prosperity has certainly made it an outlier compared to its neighbors. But
this discourse is at odds with the harsh reality, that Chile is experiencing one of
the biggest political crises since its regime change in the early 1990s. Over the
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last three decades, Chile has seen mass mobilizations, general strikes, and hun-
dreds of protests, that set the stage for the 2019-2020 Chilean Spring, one of
the largest protests in Chilean history.

The authors and experts are convinced that the cause of this social outburst
was, among other things, grievances associated with the neoliberal socio-
economic order (Somma et al. 2020). If so, then this ‘Chilean Spring’ should be
understood as just an expression of systemic anomalies. But, formally speaking,
it is imperative to try to improve on structural reasons throughout modeling
what is actually contributing to Chile's political instability, a matter which
could be solved, for example, with the structural-demographic model.

Having identified the main objective of this paper, it is necessary to de-
scribe its reading sequence: the first section of this paper consists of a brief
description of the model proposed by P. Turchin and A. Korotayev (2020), the
second section presents the rationale for choosing the case study, including an
overview of its recent political history and the potential structural factors that
may be contributing to social unrest at both national and regional levels. The
third section of this paper presents a detailed explanation of the selected varia-
bles, their sources, and the methods used for imputation to ensure a harmonized
database. It is followed by a section of our modeling results and discussions
that deals with a new hypothesis that could explain societal fractures for the
Chilean context. At the end of the paper, there is a section of conclusions that
exposes limits and virtues in applying the structural-demographic model for
this specific case, and how manipulating some of its features could help to
demonstrate different hypothesis regarding how political unrest builds up over
time.

1. The Structural-Demographic Model

The structural-demographic model mostly acts as a parsimonious manifes-
tation of the Structural-Demographic Theory (SDT), a holistic framework that
has been developing over the years by a number of prominent authors in the
field (Goldstone 2017; Korotayev et al. 2011; Ortmans et al. 2017; Turchin
2013, 2016; Turchin and Korotayev 2020). As this article aims only to apply
SDT in addition to elucidation of some of its underlying theory and logic, it is
advisable for readers who require a more detailed explanation of the model to
refer to the cited works.

Going back on reviewing its main components, it is rather important to
acknowledge that this model does not predict triggering events that could un-
dermine social cohesion or political stability. Essentially, what the SDT pro-
vides is a model that encompasses long-term social pressures leading towards
civil tensions in a more general sense, for instance, wide spread protests, riots,
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strikes, civil wars, and other expressions of internal disharmony. In general, the
SDT model pertains to a range of components that are intricately intertwined
with political conflict. They are related to the population structure, the ruling
class, and the state apparatus, each representing specific elements that are
closely associated with political strife.
¥ = MMP* EMP* SFD (Eq. 1)
Having explained the main premises of the STD model, the main predicted
variable the model outputs is called the Political Stress Indicator (PSI, or ¥, see
Eq. 1), which is modeled by the interaction of the Mass Mobilization Potential
(MMP), the Elite Mobilization Potential (EMP), and a State Fiscal Distress
(SFD) indicator. As implicitly stated above, these last three indexes match up
with the central entities the SDT deals with: the population structure, the elites,
and the state.

N,

]:["b Ay s (Eq. 2)

MMP index is calculated with the inverse relative working-class wages
w ', an urbanization index N,/N and the proportion of the 20-29 year popula-
tion cohort. These components are embedded in the idea that the youth bulges
are politically destabilizing because of increased education attainment, un-and-
underemployment in urban contexts, and both job and elite positions that en-
hance intra-competition. Also, it goes without mentioning, those members be-
longing to this age cohort are particularly more susceptible to political radicali-
zation and mobilization than their older more established counterparts (Gold-
stone 2017; Ortmans et al. 2017; Turchin 2013). Research has shown that, with
minor variations on lag times and scale, political instability in Chile, and in
other Latin American countries, were preceded by these specific demographic
transitions (Zinkina and Andreev 2020).

MMP =w"'

EMP =& £ le:’le (Eq. 3)
SN s

The next index represents the elite overproduction and competition, denot-

ed as Elite Mobilization Potential or EMP, in which the first component &’
is analogous to the w’, representing the elite relative income scaled by GDP
per capita. As it is powered by minus one, it should provide a measure of intra-
elite competition in the economic domain. The second term represents the same
but for the political sphere, especially in the arena of governmental affairs. If
we assume that the demand for elite positions is proportional to the size of the
elite class, E, then the supply of such government positions will only grow in
proportion to the total population, N, which interacts with the constant number
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of government employees, s, making it a hierarchical and highly competitive
sphere.
When it comes to the dynamics of relative elite numbers, e, this is calculat-
ed with the following differential equation:
de  w,—w

= s Eq. 4
i Hy " (Eq. 4)

where wy and 4 serve as scaling parameters, helping to determine whether
there are case-specific trends in upward or downward social mobility in socie-
ties (Turchin 2013). Parallel to the former calculation, relative income, ¢, as-
sumes that elites divide among themselves the amount of surplus produced by
the economy. Dividing that amount by the numbers of elites, £, and scaling it
by GDP per capita, £ would be obtained by the following:

1-wAi
E =
e

(Eq.5)

Once provided a simplified form, ¢ is therefore computed with the relative
wages, w, the share of elites, e, relative to the entire population, A, which re-
presents the proportion of the entire labor force of a population at any given
time.

The final component of the political distress equation is the State Fiscal
Distress, which is established by the following :

SFD :g(z_r), (Eq. 6)

where Y represents the national debt, G — Gross Domestic Product, and the sec-
ond term is the degree of distrust in the government and its institutions, given
that 7, which means trust is being subtracted by 1, therefore, it actually indi-
cates distrust, the other possible outcome from a probabilistic perspective.

By using this model Ortmans et al. (2017) and Turchin and Korotayev
(2020) correctly forecasted for countries such as the United States and the Unit-
ed Kingdom the trends of political destabilization that will occur for the next dec-
ades for each country. Those increasing levels of instability are specifically
arising from generalized immiseration, intra-elite conflict, state or government
fragility regarding debt levels, and citizens' distrust. However, the same authors
warn about some limitations of the SDT model itself, such as working within
periods or secular waves or not taking into account external factors that can
contribute or spill over into internal social unrest (i.e., wars, revolutions, efc.).



Hypotheses Testing for the Structural-Demographic Model 171

USA PSI

90
80
70
60
50
40
30
20
10

|

1945
1949
1953
1957
1961
1965
1969
1973
1977
1981
1985
1989
1993
1997
2005
2009

2001
2013
2017

Chile PSI

90
80
70
60
50
40
30
20
10

0 0000000000000000000000°°

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

Fig. 1. PSI for the United States and Chile
Notes: The grey line represents the forecast results.
Source: Turchin and Korotayev (2020); and the author's database' for the Chilean case.
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Preliminarily, it should be noted that the PSI model, based on SDT, exhib-
its only gradual and relatively modest growth in stress indicators for the select-
ed case study, in contrast to the trend observed in the United States over the
past three decades. The preliminary results obtained so far can be explained by
two possible reasons: first, small changes in PSI are enough to cause instability
in Chile, indicating a low level of social cohesion or institutional resilience.
A possible second reason could be that the SDT model requires adjustment of
some of its components in order to better represent the selected case study,
which is something this paper intends to demonstrate.

It is also worth noting that Chile is a different country compared with the
U.S. or U.K. political history. One commonality between many Latin American
countries is their recent transition to democratic regimes. Another distinct char-
acteristic is that Chile is facing a new era of reform and a number of political solu-
tions that were designed to quell the widespread national protest and general
strikes that marked the final trimester of 2019. Despite the attempts to win the
popular vote, politicians advocating for substantial improvements to the politi-
cal system ultimately failed to secure the necessary votes at the ballot box.

Returning to the model's results, one can state that adjusting some of the
parameters of the model could improve the forecasting and predicting of socio-
political tensions in the Chilean context. In order to achieve this, it would be
reasonable for the readers to understand what causes instability in this particu-
lar context, and how this could be related to a more regional trend in Latin
American politics.

2. Case Selection and Global Latin American Context
2.1. Sources of Political Strife in the 21%*-Century Latin America

From the SDT perspective, Latin America as a region fosters conditions for
citizens' dissatisfaction or overall distrust with the governmental institutions.
For example, according to other studies, demographic changes had played a
significant role in the onset of political instability in Chile and other Latin
American countries during the last century (Zinkina and Andreev 2020). In
addition, the region's history of high levels of inequality and corruption has also
contributed to the problem.

Latin America is a highly unequal region in which most elites have re-
mained intact even after most countries gained independence from their former
colonial masters. But in the last decades of the 20" century, many of the same
countries underwent neoliberal restructuring after failed industrialization at-
tempts. This path was paved by the interventionism of the United States and its
support of Latin American military regimes at that time. This neoliberal trend
brought not only limited government when it came to economic decisions, but
also restricted spaces for civil society alienating their influence from most poli-
cy decisions. As these policies were mostly delineated and devised by techno-
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cratic groups, citizens began to criticize them and became increasingly dissatis-
fied with their institutions. From the citizens' perception, behind every euphe-
mistic formality that often lead to austerity decisions, democratic institutions in
the region are mostly tools for maintaining the privileged classes (Brown 2020).

Together, these conditions contributed to the recent emergency of right-
wing populism in the region, especially in Chile, Brazil, Colombia, and current-
ly in Argentina, fueled by discourses centered on corruption scandals, in which
the established left-wing parties were deeply implicated (/bid.). Demonstrating
how ideological spectrum has significantly changed over these last few years,
the right-wing factions that once feared left-wing uprisings started to gain
ground among the general population and mobilize them against the traditional
political establishments (Grinin and Grinin 2023).

2.2. Background of Chile’s Political History

Chile's political history during the last decades of the 20™ century was
marked by different regime transitions. The 1973 coup d'état overthrew Presi-
dent Allende's Popular Unity government, and was followed by a brutal on-
slaught on their former political supporters of the previous administration and
on the population itself. Only after 15 years of autocratic rule, a referendum
was held in October, 1988 which decided whether the military regime would
continue or whether the country should hold democratic elections, initiating a
political transition to a more democratic type of regime instead of a military-
power structure.

However, at the beginning of this newly founded democracy, incumbent
politicians did not touch much of what had been done during the 17 years of the
military dictatorship. During the previous regime, the Junta managed to adopt a
new constitution for the country, later reformed by President Ricardo Lagos
(2000-2006), and to set up a new private pension system, among other ex-
tremely liberalized public provisions.

In the years to come, protests, general strikes, mass mobilizations and
many other forms of public demonstrations became a common theme for criti-
cizing the legacy of those autocratic institutional arrangements. Interestingly
enough, many of these were organized by secondary and postsecondary stu-
dents. In a way, this democratic period can certainly be described as a challeng-
ing transition of power from militaristic appointees of the old regime to more
civic and democratically orientated institutions but limited opportunities for
public participation (Brown 2020).

2.3. Contextualizing Chile’s Socioeconomic Issues and Social
Unrest

Focusing on the issues that might explain the levels of social unrest in
Chile in recent decades, many of these could be summarized as follows: recent
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shocks of massive immigration waves, the cost of living crisis, and the cost of
higher education. In addition to those problems, many recent cases of political
corruption have contributed to massive citizens' disapproval of politicians as a
whole, so institutional distrust has increased dramatically over the years (Gam-
boa and Segovia 2016).

Nevertheless, it was not until October 19, 2019 that public demonstrations
of discontent reached a turning point for Chile's political institutions. These
were the largest protests in the history of the country and were held because of
the increase in public transport fares and police violence against the initial riot-
ers (Somma et al. 2020), which paved the way for months of public demonstra-
tions, violent protests, looting, and civil violence, resulting in the unfortunate
loss of lives, thousands of people injured, and many companies going out of
business.

After intense negotiation between political parties, the Chilean congress
came up with a solution that would quell protestors and demonstrators all over
the country called ‘Acuerdo Por la Paz Social y Nueva Constitucion’ (Agree-
ment for Social Peace and New Constitution). Their plan was to call for the
election of a group of representatives that would lead this new political process
and draft a new constitution for the country that would be later ratified by its
citizens in an upcoming referendum. Even though the Pinochet-Lagos Constitu-
tion fosters division among the Chilean population, the new proposal redacted
by the Conventional Constitution was ultimately rejected on September of 2022
giving a landslide victory for the more centered-right politicians. After this,
Chile's congress again launched the second editing process for the new consti-
tution for 2023 with the promise for a more technocratic approach by introduc-
ing an Expert's Commission, a selected group of lawmakers exclusively nomi-
nated by congressmen and current members of the Senate. Once again this new
proposal ended up being rejected in December 2023 by a 12-point margin and
lower voter turnout.

Interestingly, all these events happened in a period of somewhat stable
economic performance, and the more reason this tends to escape the under-
standing of many politicians and political commentators. In fairness, inside the
South American region, Chile is somewhat of an economic miracle as some
analysts like to frame it. Even in recent years of the economic deceleration,
a trend that is often seen in developing countries, Chile has consistently shown
steady growth rates explained mostly by its monetary stability and fiscal re-
sponsibility. All this makes it more counterintuitive for some pundits to under-
stand or explain the current wave of massive social unrest.

A deeper look at what is happening at the economic level also reveals sig-
nificant trends and changes. During the last three decades, the economy and
state provisions have moved away from the traditional neoliberal logic imposed
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during Pinochet's dictatorship towards a more mixed one mostly, by lessening
its hyper-focused social security system with greater public spending and more
generalized welfare programs. In addition, a number of reforms were gradually
introduced, such as setting a minimum wage, expanding public health care with
relatively good access and coverage, improving housing programmes, and set-
ting new standards for public and private education. On the whole, the provi-
sion of public goods and services has generally increased. All of these have led
undoubtedly to an improved general well-being of the Chilean population over
the last 30 years.

The Chilean economy has repeatedly demonstrated financial stability under
various administrations, and even with the vast reforms mentioned before, the
country's risk historical indices suggest that it is inherently favorable for foreign
investors. The same can be said in regard to sovereign risk ratings given by
specialized agencies like S&P. Similarly, the 2022 referendum on a new consti-
tution which led to a crushing defeat for more progressive and left-wing politi-
cal parties and activists, might have even contributed to easing some of the
economic uncertainties that many political and economic elites had over the draft
proposal. Besides, the latest left-wing administration has also contributed to a
favorable economic environment, by responsible fiscal tightening and increas-
ing social spending in targeted areas such as healthcare and infrastructure. For-
eign investment levels have maintained some stability in recent years even after
the pandemic which had a stressing effect on public budgeting.

To sum up, the country is currently experiencing a double crisis: 1) high
levels of political instability due to political unrest and, 2) the fiscal stress
caused by the SARS-CoV-2 pandemic which has essentially created high levels
of inflation. Although, it is worth noting that Chile has shown to the world that
it has a privileged position for increasing debt ceilings through financial in-
struments such as sovereign bonds along with targeted expansionary fiscal pol-
icies.

However, a recurring theme about Chile's economic performance is that it
seems to be overshadowed by its high levels of economic inequality. This is
clearly illustrated by the historically high Gini coefficients, although it is fair to
point out that economic inequality has been declining during the last decades in
Chile according to official data. It is far from being low and still demonstrates a
low deviation even when taken into account the fiscal intervention that makes
for an accrued index (i.e., after taxes and transfers).

Some authors believe that the ever-increasing political pressures in the
country can be interpreted as a demand from citizens to increase state involve-
ment and spending (Siavelis 2017; Gonzalez-Bustamante 2019). Yet, politi-
cians are seemingly more willing to push for more incremental measures or
mean-tested policies, often citing the most common reasons, such as avoiding
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high inflation rates and the need to repel populism in politics. But, again, those
in the legislative or government branches tend to respond to public uprisings
and massive protests. This is well illustrated by the student protests of 2011,
spokespersons of the myriad of student movements that participated in those
rallies tended to agree in criticizing the ulterior commercial motives of higher
education institutions as well as denouncing the banking institutions involved in
giving student loans. Continuous demonstrations proved to be an effective force
for bottom-up democracy. Politicians in government and Congress were forced
to implement more regulations and policies: lowering student loan interest
rates, providing financial aid for those who lack the income, and more notori-
ously tuition-free college for the economically disadvantaged groups of society,
although this policy was enacted during Michelle Bachelet's second administra-
tion from 2014-2018 and not during Sebastian Pifiera's first administration
from 2010-2014.

But even with those new policies working in favor of most working-class
families, the problem with such educational reforms is that they are more fo-
cused on increasing the numbers of graduates than creating economic condi-
tions for their optimum employment, like national fostering industries. Educa-
tion policy assumes that tertiary education is a way to gain social mobility, but
it can also lead to increased competition in many skilled job markets because of
the increased supply of university and college graduates. Albeit, Chilean human
capital has reached an all-time high record in the country's history, the mixed
outcomes in terms of educational investment returns are not surprising
(Rodriguez, Urzta, and Reyes 2016; Hastings, Neilson, and Zimmerman 2013).

In a sense, many policymakers believe that Chile's extreme inequality can
be tackled through tertiary education. A meritocratic belief that often collisions
with Chilean elitism, that could be described as a form of restrictive networking
that only provides the best economic opportunities for exclusive members of
society by hindering, for example, job hiring for outsiders (Cardenas and Her-
nandez 2020; Undurraga 2019), showing an intense manifestation of segrega-
tion in terms of schooling among the privileged higher upper classes (Moya and
Hernandez 2017; Wai and Lincoln 2016), and, of course, demonstrating how
advantageous job positions are reserved for the elite and their networks.

3. Method and Variables Choice: Applying the PSI Model

Having examined Chile's socioeconomic factors of instability, it is neces-
sary to produce the structural demographic forecast proposed by Turchin and
Korotayev (Turchin 2013, 2016; Turchin and Korotayev 2020). There are many
public datasets available across several national and international institutions,
but some specific variables require some processing to make their values better
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fit the format used in the original model, especially those that need currency
conversion from Chilean pesos to US dollars.

The modelling of the relative wage, or the term w in the equation, has to be
drawn from various sources, so a step-by-step guide is necessary to point out all
our procedures that were involved, firstly, to obtain the two main components
to calculate the relative wage as close as possible to the variables presented
in the cited paper (Officer and Williamson 2013). Relative wages data has to be
yearly contextualized by processing the databases of the Earnings and Labor
Cost Survey, an instrument that is carried out monthly by the National Institute
of Statistics (NIS). The primary goal of this survey is to collect information
from companies and other formal institutions about payrolls, worker's wages,
hourly earnings, occupation, as well as some other series indicators. One of the
challenges in working with this database is its time series, yet the amount of
methodological changes it has undergone over the last decades makes its varia-
bles or estimates difficult to compare with each other, but fortunately there are
techniques to solve these issues.

It is also worth noting that this survey can be summarized in four time-
series data collections, the first of which contains observations from April 1993
to December 2005 with 1993 as its base index, the second one starts from Janu-
ary 2006 and ends in December 2009 with 2006 as its base, the third one starts
in January 2009, it is based in that same year and ends in June 2017. Finally,
there is the 2016 series which is also based that same year; this particular series
continued to provide monthly information until more series are made publically
available.

Based on these considerations, one should to calculate and convert the rela-
tive wages component of the model, the cost of unskilled labor, and the produc-
tion worker hourly compensation into nominal US dollars. In order to calculate
the cost of unskilled workers, the average wages of these workers are divided
by their average working hours. While calculating the production worker hour-
ly compensation, the same group of workers was chosen since the survey does
not actually provide a clear distinction between unskilled labor and blue-collar
workers. Although it contains one variable that classifies occupation according
to ISCO 88 standard, nonetheless the displayed codes used in older versions of
the surveys do not entirely match the aforementioned standard.

Afterward, each value representing the average production hourly compen-
sation and the cost of unskilled labor was placed in the respective year. All se-
ries were given their own column because it is easier to create a single trend.
And for each missing year observation, a simple splicing technique was per-
formed which is also called the retropolation approach by some authors (Prados
de la Escosura 2017). This mathematical method helps to connect every base
year with the subsequent series: 1993, 2006, 2009, and 2016. Splicing methods
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are widely used by national accountants because these methods help to fill in
the missing values of one series with a time period that matches the values of
another; in this case, the time period was represented by the variable ‘Year’, so
the splicing method applied can be written as the following formula (see Eq. 7):

Y":[ijxXt,forOStsT (Eq. 7)

' T
This formula states that in order to create a new series (¥*), one should
accept a reference vector with its last benchmark series (¥;), which is then re-
scaled to an earlier or subsequent observation of the other series (X,) with the

ratio between the new and old series in the year (7), where both are overlapping
(Y; / X;). Hence, the following formula can be used to estimate a consecutive

or a previous observation:
Yo =(Y /X)X, (Eq. 8)

t

From a mathematical perspective, this procedure is constructing one series
out of many by treating the other base years as separated vectors inside our data
matrix. To resemble the structural-demographic model proposed, we need to
construct a solid trend with the oldest possible base index like the one presented
in Officer and Williamson's data (2013).

Since not all series overlap, specifically, the one that starts in 1993 and
ends in 2005 with the one that starts in 2006 and ends in 2009, there is a miss-
ing connecting value for the proposed splicing technique. To solve this issue,
one value was interpolated by using a simple linear regression method for the
year 2006's missing value. This method was also used to forecast other two
response variables: the costs of unskilled labor and production workers' hourly
compensation, borrowing Wubetie's (2017) specification, which is simplified as:

Yij = Boi + Puijtij + €; (Eq. 9)

The above states that i represents every value, and j stands for the time pe-
riod interval of each series. In short, £ and £, are the intercept and slope pa-
rameters, and & is the error term, which is assumed to be normally distributed,

that is, ¢ ~ N ( u,o’ ) However, it should be noted that Wubetie (2017) cau-

tions for the use of this method because it is known that not all socioeconomic
variables may follow Gaussian distributions, a tendency that tends to force cor-
relations and underestimate the standard errors of the coefficients as well the
variance of the imputed values.
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Therefore, there may arise the problems with the dataset consistency re-
garding the relative wage component of the model. The sampling method of the
Earnings and Labor Cost Survey has changed considerably over the years, thus
making it somewhat unfit for this kind of time series analysis. Even the Nation-
al Institute of Statistics warns about the limitations in splicing different year-
based series. Another problem related to the data consistency is in relying sole-
ly on unweighted survey data, which can be seen as dependent on biased esti-
mators making it a source of critique from an econometric viewpoint. However,
in defense of the procedures chosen for the analysis, it should be highlighted
that it is not by any means trying to generate a set of consistent estimators or
coefficients, its goal is to create multiple reliable trends for inclusion in the
structural-demographic forecast model.

As mentioned above, the entirety of the processed Earnings and Labor Cost
Survey's values had to undergo a currency conversion from Chilean pesos
(CLP) to US dollars, by adjusting the currency value to the average nominal
exchange rate for the observed period obtained from the Chilean Central Bank
and the Chilean Internal Revenue Service websites. In addition, GDP per capita
was taken from the World Bank's open data site, as was the urbanization index,
while the A4,y » term was taken from the population projections of the National
Institute of Statistics, and, at the same time, public debt scaled to GDP was tak-
en from the Chilean Ministry of Finance.

Regarding the final variable, the survey data on trust in institutions was
collected from the CEP Institution (Centro de Estudios Publicos, in Spanish), a
non-profit foundation in Chile that provides information about local politics
and public policy. The trust survey is usually conducted twice a year, so in or-
der to harmonize the data it was decided to average the results for each year
results.

To conclude this section, it is relevant to explain and expose every method
and technique applied in constructing our database and closing gaps between
years and specific observations. Despite many constraints regarding the data
sources and collection methods there are enough to provide a consistent 20 to
30-year dataset that will prove to be useful for applying the structural-
demographic model.

4. Results and Discussion

As can be seen in the first figures, the structural-demographic model shows
rather poor results when forecasting Chile's political instability. Especially
when compared to the US results, many variables seem to be weak predictors
of political stress, such as institutional distrust and national debt, even if the
relative wages indicator does display some degree of popular immiseration
which should contribute to the mass mobilization potential.



180 Sebastian Ascui Gac

In fact, the data and the sources chosen definitely play a role in this result,
but it is also worth mentioning whether there is any validity in the model itself.
Due to its simplified form, there are many things the model cannot predict, as it
was already stated above. The challenge is to connect Chilean political cycles
of unrest and instability with what the model deduces from a given set of varia-
bles. Interestingly enough, manipulating some of them can help in creating a
more reliable forecast that correctly summarizes the last three decades of Chile-
an democracy. But these procedures should be theoretically motivated, not just
for modelling commitments alone.

Assuming that the SDT model requires distinct values to operate as inputs,
this paper defines four new hypotheses to explore potential outcomes or model
responses to changes. The first output (1) shows the level of political stress in
the United States as a benchmark; the second output (2) assumes everything
in the model is correct and slight changes in political stress (or ¥) are enough
for driving unrest in Chile. The third output (3) eliminates Real Debt from the
equation, as the country debt levels show little variance so much over the years.
The fourth output (4) explores the idea that Real Debt levels complementary
probability, i.e. (1 — Real Debt) is what might be pushing stress levels in Chile,
since it is expressing people's desire for more public spending. Finally, the fifth
output (5) addresses the hypothesis that relates to the assessment of workers'
wages relative to their response to social mobility expectations based on how
much surplus in the economy is available for them.
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1 — Real Debt (4)
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Fig. 2. Model Manipulation Results for Chile PSI

Notes: Grey lines represents the forecast values for 2, 3, and 4 graphs. For Graph 5, the
forecast starts after year 2019.
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Source: Data from the author's database?.

One of the primary hypotheses deals with the National Debt variable by
exploring two options on how to improve the accuracy of the prediction and
forecast. Thus, by examining the results presented in Graphs 3 and 4, we can
arrive at a practical explanation of the mechanism underlying the change in the
variables. In short, the two main manipulations made in the structural-demo-

% Data upon request. E-mail: sebastianascuigac@]n.hk.
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graphic model were based on: 1) accepting that public debt does not contribute
to the state or fiscal distress index for this case, so it is better to eliminate it
from the equation; or 2) another solution to recalculate it as a complementary
outcome in probabilistic terms, which means (1 — National Debf).

Empirically speaking, the outcome was based on the reasonable assump-
tion that government expenditure has little effect on the State Fiscal Distress
Index, given that spending has not exceeded 37 % of Chilean GDP since 1991.
But, it is also reasonable to assume that fiscal austerity might be fueling citi-
zens' dissatisfaction with government or public institutions. The researchers
who have analyzed distrust towards Chilean institutions note that, specifically,
high levels of disaffection towards politics are generally observed in political
parties and governmental institutions (Siavelis 2017). However, in part these
findings have also been able to account for citizen consensus in favor of big
government, that is, research has shown that Chileans are keen on calling for
more public goods and services, and support introducing more regulations to
the economy (/bid.; Gonzalez-Bustamante 2019).

Chile's annual budget is a tightly constrained process that involves differ-
ent branches of the government and legislature, which is ultimately approved
by Congress. This creates the need for ruling parties and opposing ones to in-
tensify negotiations and possible adjustments. In a way, strict institutional con-
trol over public spending and debt can increase political instability or at least
have a negative outcome in regard to political stress.

Going over the second hypothesis, on whether relative wages could have a
considerable effect on increasing society stress, when elevating the aforemen-
tioned variable, w, to whatever value over 1, which is the standard value for the
model, this drastically changes the outcome of the model that forecasts amassed
stress levels for the second decade of this century. Thus, as an alternative for
model manipulation, increasing the initial value of w makes sense, given that
specialists have pointed out that social mobility in Chile is relatively fluid for
most of the population (Torche 2005). Also, A, or the proportion of the popula-
tion in the labor force, cannot assume the standard value of .5, as population
structure has shifted over the last 30 years into a more aging population and the
real proportion should be near .4. Although testing these alterations provides
similar output responses for the model.

5. Conclusion

The normal assumptions of the SDT do not seem to fit the case study, and
while the variable selection can be perceived as problematic these are still
proxy analogs of the standard model. By using specific approaches tackling
these challenges, this study offers valuable insights into how adjusting a politi-
cal stress model could work for a developing country like Chile.



184 Sebastian Ascui Gac

One interesting outcome that is worth highlighting is that every displayed
output shows small changes in PSI in 2006 and 2011, with a notorious — but
relative — increase in the second decade of the 21 century. The aforementioned
levels of political unrest correspond to the various cycles of protests that Chile
has undergone in recent years, including the 2011 student uprisings, as well as
the riots that occurred in 2019, making it clear that the STD model proves use-
ful for representing intricate or even small secular cycles of state and social
fragility that Chileans are still currently dealing with.

Pushing the boundaries of what is considered traditional thought in the
structural-demographic theory shines light on other possible mechanisms that
could explain social unrest in a rather stable economy in the region. By review-
ing the case study, if National Debt can be rewritten into a different analytical
category that appeals to the dissatisfaction with austerity or nullifies its exist-
ence altogether, and at the same time shows accurate depictions of Chilean po-
litical strife along with how surplus and relative wages are increasingly being
contested by an ever-growing number of elite producers and/or stagnant levels
of social mobility.

At present, there is an urgent need for research on political pressures that
can lead to state meltdowns, making it a reliable field for models that can clari-
fy the structural weakness of some societies. But also, applying these types of
constructs for some can be misleading as to the particular nuances concerning
idiosyncrasies of each society, because in the end, this paper can be perceived
as reality fitting a model and not the other way around. Nonetheless, any form
of manipulation and recalibration of a model should be conceptualized in a the-
oretical manner, rather than solely as a methodological aspect for fitting values
which could end up contributing to self-fulfilling outputs and shallow results.

After all, there are many theories to explain what makes the region an un-
stable place for current politics. Explanations usually appeal to a generalized
sentiment revolving over stagnant decline of inequalities and the overall dissat-
isfaction with their governments' institutions (see Goldstone, Grinin, and Koro-
tayev 2022; Gonzalez and Moran 2020; Mainwaring and Pérez-Lifian 2023). It
is apparent that upcoming administrations in Latin America, with a specific
focus on Chile, may adopt populist ideals (Brown 2020), especially to tackle
new challenges such as organized crime. Unfortunately, it is highly unlikely
that these governments address the root causes of the structural instabilities that
may actually generate political unrest.
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