Appendix - Managing the complexity of the democratic backsliding
problem with root cause analysis and feedback loop modeling
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Comparison of theories to the analysis

This section compares then theoresin Figure 1 to the analysis in Figure 5 (on
the next page). Both figures are from the paper.
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1. Agency-Based Theories
This theory has three links initscausalcltmind f i t s i n Figure 50:¢

(1) Democratic backsliding

(2) Backslidingdecisions made by politicians

(3) Politicianbehavior factors, like personal attributes, intellect, strategies used,
interaction with other parties, commitment to democracy, etc.

The first cause is link 2. The cause of that is link 3. Link 2 is assumedtte be
root cause. It can be resolved by somehow changing the factors to imdddeate
preferences and commitment to democrdtys is a superficial solution force and can be
added to our social force diagram, as shown in Figure 3. The four boldedaneddls
this theory sees. The rest of the probl embs
right tools.

AgencyBased Theories can neither fully explain the problem or solve it because
they are superficial. Improvingpolitician behavior factorss a low leverage point,
because the root cause force exerts a greater force badksdiding decisions made by
politiciansnode. Pleading with politicians and encouraging them to be more moderate
and more committed to democracy has not and will nokwar matter how well done.



Democratic Backsliding Problem Problem Mode New

Social Force Diagram Symptoms Change Symptoms
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main root cause is low political truth literacy.

Figure 5. Social force diagram of the democratic backsliding problem. What the eight theory
families of Figure 1 explain is shown, except family 7. Each explains only a small piece of the
puzzle. None penetrate to the fundamental layer.

2. Political Culture Theories

This theory never answers the question of what cqusggal cultureto be the
way it is. Why do those leaning toward authoritarianism appear? The Dueling Loops
model shows how, if political truth literacy iswpthe dominant loop will be The Race to
the Bottom, where political cultureof lying, corruption, elitism, destruction of
democratic institutions, Athe end justifies
undesirablgolitical outcomes

This theorymostlyf i t s i n F34, singerpelitical bulurebefenences
determine political outconsevia elections.



3. Political Institution Theories

Waldner and Lustexplain how this theory faces a glaring weakness: Institutions
are objects of manipation by powerful actors, who are the source of backsliding rather
than the institutions themselves. This theory is thus a form of the first thedrts in
box 1.

4. Political Economy Theories

These are heavily based on datasetscantparative analysis. Correlation is not
cause. Waldner and Lust note these studies
causality.o The hypothesis that the four va
could just as easily run the other wais theory mostly fits in box 2, since the main
proof of superiority of democracy is economic performance.

5. Social Structure and Political Coalitions Theories

The Dueling Loops model incorporates this theory. The two opposing loops, the
left and right, arenega coalitions. Each is in turn composed of many smaller coalitions.
Loop competition for the same uncommitted supportensbined with the unresolved
root cause of low political truth literacy causes voters to polarize into the left and right.
The highe thefalse meme sizéhe more extreme the polarization. Democratic systems
are currently easily polarized by authoritarians using deception.

Examining polarization scores for 53 countries across 170 national elections,

Orhartf found that affective polaation correlates highly with backsliding and concluded
polarization is a primary factor driving backsliding. Reviewing the literature for
explanatory factors of backsliding, Orhan identified six groups of factors at the macro
level and six groups at thicro level. One of the latter is ideological polarization.

Analyzing the backsliding data, Svolifound that after 2000, 80% of democratic
breakdowns resulted from executive takeover
voters support politicianswhon der mi ne democracy?0 Svolik r
aninherent vulnerability Voters are often faced with a choice between two valid but
conflicting concerns, demaocratic principles and partisan appeals. Autocrats like Chavez,

Orban, Erdogan, and Putine x c e | at exploiting precisely t
results found that voters fAare indeed will/|
partisan interests. o

Our analysis found that this inherent vulnerability arises from the inherent
advantage of #h Race to the Bottom. The attractive powefatde memesaxceeds the
attractive power ofrue memeslf political truth literacy is low, this allows aspiring
autocrats to use deceptive appeals based on populism, nationalism, racism, and so on to
gain notjust more supporters, but highly partisan supporters. Competition to gain the
most supporters and give ruling elites the most power leads to extreme polarization.

How then can extreme polarization be curtail&dter, McCoy, and Luke
addressed this quést. From a social force diagram point of view, they identified the



Acauseo of perhigouspolaribatiomfmotassince VDem data shows
polarization correlates with backslidingericious polarizationa form of identity
pol i tthecdsvisionofsociéty into mutually distrustful Us versus Them camps in
which political identity becomes a social identifyhis] fosters autocratization by
incentivizing citizens and political actors alike to endorse nondemocratic action.
The social force diagram in Figure 5 shows where polarization fits into our
analysisPernicious polarizatiorof votersis intermediate cause 3.
According to polarization theory, the leverage point to resolve the cause is
capacities to prevent or reverpernicious polarizationThe general solution goals
and grategies actors opposing backslidingcan.useThi s consi sts of Atw
opposition goals and four different strateg
conclude that:

We expect these strategiesmore effectively reduce pernicious polarization and reverse
autocratization trends, particularly if the opposition actors use innovation in their
strategies and practicgdby] creating new electoral coalitions and crafting messages
tha® . Examples sutas the 2019 municipal elections in Istanbul and Budapest suggest
[these strategies can work].

We respectfully doubt these strategies (as well as those proposed by others to
directly reduce polarization) will have anything more than a modest effect,decitery
do not resolve the backsliding problembés ro
From the viewpoint of rigorous root cause analysis, the causal structure of Somer,
Mc Coy, and Lukeds anal-nodeicaisaliclsainoneFgurees ent ed b
running fromgoals and straggies actors opposing backsliding can teskacksliding
from democracy to authoritarianisriVhat they and many other polarization researchers
cannot see is anything except those six nodes. Further analysis using root cause analysis
would | eadHYodaeki egt i®me pol ari zation appe
extreme polarization be solved?0 The WHY qu
fourth intermediate cause sficcessful political deceptioRrom there they could ask
more WHY gquestions, peneteato the fundamental layer, and find the elusive root cause.
Figure 5 explains why thgoals and strategies actors opposing backsliding can
useis a superficial solution. It pushes on the low leverage poicagédcities to prevent
or revers pernicious parizaton. That cannot rpersi@ousve t he fical
polarizationof voterbecause thatés not the root cause.
become polarized by clever political deception.
This theory describes box 3.

6. International Factors Theories

Here the primary agent of change on a democracy is an external international
actor. Our analysis shows any agent can be the source of political deception. The ease of
doing this encourages international actor invention, as widely seen in cases likedhe use



external propaganda by authoritarian states
image abroad, and to promote the acceptability and spread of authoritafidiisrarror
in this theory is its incompleteness. It explains so little it cannot ketadend high
leverage point solutions.
The main way international actors attempt to promote backsliding is
misinformation, so this theory fits in box 4.

7. Catalogues of Prevention and Response Theories

The research pattern in these theories usesnao process steps: (1) Describe
the problem. (2) Develop solutions by identifying solution gaps and filling them. Missing
is step 1.5, diagnosis. This is best performed by a suitable form of root cause analysis.

If the root causes are unknown, solutienl invariably be superficial. For
example, the long list of 77 specific policies in the latest Brookings Institution
Democracy Playbook are not based on root cause analysis. None address the main root
cause of low political truth literacy. The closesttitome appears to be Commitment 3.
Depoliticize the Democratic Processes, A. Commitments for State ActoisP2o0 | i t i c a |
partiesé should | i midte moeaddr £ WwWlhnte aneOUus @ ra
Referring to our social force diagram, this #®&an of misinformation correction, a low
leverage point. It is naive to assume that a #ighg political party will or even can
follow this policy. Deceptive populist authoritarian appeals are far too powerful for
policies like this to overcome.

As a esilience example, the introducticio a recent Democratization special
issue on resilience of democracies states that:

From a functionalist point of view, one can distinguish three possible reactions of political
regimes to internal and external chagjes:

(1) The first stresses the ability to withstand without (major) changes.

(2) The second emphasizes the ability to adapt through internal changes.

(3) The third adds the ability to recover after initial damage and disorder.

Each of thee three reactions is a leverage point to be pushed on with specific
solutions, which are the gaps to fill. The leverage points have much intuitive appeal.
However, because identification of these leverage points is not based on root cause
analysis, theyra low leverage points and will lead to superficial solutions.

For exampl e, consider the first theontri bu
very new finding that a strong legislature is important for safeguarding democracy and
providing onsetrebence¢ . 06 Rephrasing, the solution is

mostly politicians working for the common good. In our social force diagram, this
solution pushes on the low leverage pointnaire of the truthn an attempt to revolve the
intermediatecause otlection of politicians not working for the common gobllis will
fail since itdéds a superficial solution.



Highly complex smoothly running social systems are not designed. They evolve
incrementally. Once the main root cause of the democratikshadiaog problem is
resolved and the mode change occurs, the new root cause force will keep the problem
solved and evolve the system as necessary. This will include building the equivalent of
the Athree possible react ihesolsed mdode,the ed above
democratic system wil | automatically fAwanto
This theory doesndét fit neatly into any
so many superficial solutions.

8. Long-Term Non-Cultural Theories

John Gerring, in a chapfeexamining Lag-Run Factors, describes how while
other theories deal witfiproximal cause® which are causes of democratic behawio
that can b changediongterm theories aréstructural fatorsd thatchange slowlyor not
at all. Some are cultural, such edigions European wulture,andcolonialism Others are
nontcultural, such as ggoaphic factorgnotablydistance fom the equatoanddistarce
from naturaharbourg), natural resources, weathand agricultural suitality. Thenon
cultural theoriegorm this theory family Since they canndie changed, they cannot be
causes and are not in Figure 5.

9. Misinformation Theories

A large literature on theote of misinformation in backsliding has appeared.
PuddingtoAw r i t e sontrol lofanformation is the most important achievement of
todayos gener at iThre-Defabematrboyd®epaftinsiudes a
section orMisinformation Multiplyinga n d f o uEwidence $shawts thdt autocratic
governments spread disinformation to improve their reputation both domestically and
internationallyd The problem is so acute that two gr

iMi sinfoomat henr i sTeh evofril rdsmi dset.ep'* i n Larry D
Aaut ocr astdoesp tpwedgureamo i s ADemoni ze the oppo
unpatriotico, a form of deception. The four
broadcasting, politicize it,anmda ke it an i nstrumentAsof rul i ngq
discussed in the paper, Benkler, Faris,and RoBérte und a fApr opaganda f e
and a fireality checko feedback |l oop that co

to the Bottom and Race tbe Top.
This theory family describdsigure s box 4, as summarized in the paper:

I f t he duaessiubpeliticalideceptipthen the solution is intuitively obvious:

some form ofmisinformation correctiona low leverage poirt The reasoning is that if
people belige statements that are not true, then that can be corrected by providing
citizens with corrected versions of deceptive statements pointing out the truth. Superficial
solutions to do this afactchecks, articles, social media posts, news, etc. pointintheu
truth.



10. Fukuyamads Three Main Causes Theory
Fukuyamads t hweeee main causes

(1) A polarizing divide based on identity politics.

(2) Appearance of the global internet and social media.

(3) The decline in authority of trusted traditional soamstitutions (like large
news organizations) for facts and news.

Fukuyamads three main causes deal with t
and thus are not in the four boxes on the superficial layer of Figiedeal with The
Dueling Loops of the Political®veiplace simuition model of Figure 6 ithe paper.

The first cause, an ideological divide of the left and right, corresponds to the two
dueling loops

The second cause, use of the internet and social media by the right to amplify
falsehoodsgorresponds to a mechanism for exploiting the inherent advantage of the

RacetotheBottom Soci al media conversations and pl
spread and amplify falsehoods in a vicious

the balancingnfluence of traditional media and the opinions of others with different and

more truthful viewpoints. Aédemocracy [ i s]

technological processes that [have] overwhelmed our collective capacity to tell truth from

fals e h o oiBe I0i berately introduced ficomputation
di sinformation campaignso via social medi a

undermining democracy.

The third cause, erosion of reliable sources of politirdarmation, is a standard
strategy used by authoritarians to | ower a
been greatly facilitated by technology evolution, as over time the internet has allowed
(less reliable) social media to displace (mof@bde) traditional mediaThis cause is a
techhique toincrease the percentagefalse memea persons exposed to.

System dynamics model description

A small insight model

The Dueling Loop®f the Political Powerplacaodel follows the long tradition
of usingsmall system dynamics modelsfiod andcommunicate powerful insights
(oftencounteintuitive) to the public and policy maketésuchasl ay Forrest er 0s
World2 model (56 variables) Because the Dueling Loops modél {ariables) is easily
understood and exhibits clear behavio fAi mportant 1insights rega
policy f ail ur es cl8The ultimateusoucce iy teerueresolv@d root cause.

Small insight models entail estimated parameters for archetypical/exploratory use
or as manymeasured parameteas feasibldor actual cased.he DuelingLoops of
model was based almost entirely on estimatéer the Truth Literacy Training study
was complete, we were able to calibridteL TQ and AAQnodes The values used are

8



describedateralong with the simulation runklsing modeler judgement based on
system observation plus calibrating the high leverage points with study results, the
Dueling Loops model was tuned to give realistic behavawer the full range of the high
leverage pointdalse meme sizandinfluence per degenerate rationalist
A model is calibrated by measuring factors in the real world, using those values in
the model, and running the model to compare its dynamic behaviour to that in the real
world. Model structurés thenimprovedas needetb narrow the gap between model and
realworld behaviour to an acceptable level.
System dynamics modelirgpproximatesas pr o b | e mpby commatng vi our
graphs of model behaviour to graphs of collected data in the real avatlcefining the
model until graph agreement is good enaudiwever, the main purposets generate
useful insights by understanding the probl e
analyst knows WHY variougroblemb e havi our occurahbehatidur a model
resembles problem behavipandmodel structure makes complete sense and
corresponds to the real world, then it is a useful model, whether its variables are fully
calibrated or not.
Models with high calibration are said to be quantitativelei Those with low
calibration are qualitative models, as isoUihe1971World2 model used a mixture of
estimated and measured paramefers.6 s s u ¢ ¢ @sl978 was fullWealibiatéd3
which increased the total number of varialftesn 56to about 320'°



How the model works

The Dueling Loops of the Political Powerplace . . . . _

[ - of lie on
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influence per influence al e
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Powerful Special size

deégirgigll'ate Degenerate Interests RC
Supporters undetected
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Figure 5. System dynamics model of the democratic backsliding problem. Unit conversion nodes
like one dollar and one year are not shown, as these have no effect on model behavior. Legend:
As in the causal loop diagram in the paper, an arrow from node X to node Y means X causes
change in Y. Solid arrows are a direct relationship, meaning as X increases so does Y, or as X
decreases so does Y. Dashed arrows are an inverse relationship, meaning as X increases Y
decreases and vice versa. Dotted or gray arrows are constants, indicating X remains constant. R

and B signify reinforcing and balancing loops.

The paper explained how tbhausal loop diagram worke@ihat diagram was a higkvel
summary of the system dynamics simulation moEgjure 5. The model contains many

more nodes (variables) in order to simulate the model.
System dynamics is a simulation modeling languagentioaélsthe structure of a

system in terms of its feedback loa®d stocksand how that structure causeshaviour
change over time. The goal of system dynami

10



systemsé to understand t heigmsnoneeffeativeof pol i cy
pol i®ies. o
The three boxes are what system dynamics
most importanfactorswhose behaviour you are trying to understand usually
correspond to physical objects, such as people, money, and pol&ti@ks form the
backbone of a system dynamics mo@ddjectst | ow bet ween stocks accic
The model uses four rates to move supporters from one stock to another
The model useB a w k icamce@ oinemes andgnemeticreplication®! A meme
is copied information capable of affecting behavidAll memes are learned from others,
either directly from other people or indirectly through a transmission medium such as
books, television or social mediaReplication isalso callednemeticinfection. A person
is infected by a meme when it enters and is accepted by theirIimthe. model a meme
is a statement that is true or false.
The model uses the conceptoémeticinfection to determine thdegeneration
rate and therationalism rate Looking at the Race to the Bottoomdetected false memes
is used to calculatgercent infecteavith falsehoodsAfter a delay ofl year?? which is
incubation timethe infection matures enough to causedisgeneration rateThis causes
Uncommitted Supportete move to thédegenerate&Supporterstock. The Race to the
Top works inthe samenanner.
People dondét stay infected f elhadesr. Some
this with the twarecovery ratenodes. Average length of infectiond8 years?® which is
infection lifetime This cause8.3% (1/30 = .033)f those in thdegenerate Supporters
andRational Supporterstocks tarecover each year and move baskheUncommitted
Supportersstock.
All this mimics what we see in the real world. People are exposed to a mixture of
true andfalse memesia TV, social media, article®ooks,conversations, et Depending
ontheir LTQ and AAQ, some of thalse memebecomeactionablefalse memegAFM).
This causes three things:

(1) AFM is subtracted fronflalse memet calculateundetected false memes

(2) AFM is added tdrue memeso calculatdarue memes plus actionable false
memes

(3) AFM causes some degenerates to see the truth and desert. AFM is used to
calculatedesertionfraction (Figure §. This andinfection lifetimeare then used to
calculate thelegenerates recovery raté the desertion fractions greater than
zero, this incrases the recovery rate.

Two constants define the differabetween the two main loopahich otherwise
are equal in their attractive powén the Race to the Toppnstant true meme sice
always one. It can never change, because the attractivenbsdrfth cannot be
inflated. But in the Race to the Bottofalse meme sizanges from one and ppecause
the attractivgpowerof a meme can be inflated with deception. This constant is changed

11



to different values in the simulation runs. Each changesepits aoptimumdeception
strategy AHow much | ying can | get away with tc
supporters?o

<actionable false memes>
<true memes> ~~__

N
<false memes> "~__
- N
NN
S

Desertion due to S

Repulsion to Deception \
perceived

B2 percent

deception

desertion fractiV
FA 2

effect of AAQ

effect of PDM on desertion

on desertion

<appropriate
action quotient>

Figure 6. Variables used to calculate the desertion fraction. This forms part of a fourth important
feedback | oop thatés not on the main model .

The ability to inflate the attractiveness of a meme gjikie Race to the Bottom an
inherent advantageepresented byndetected false memé&she Race to the Top has no
correspondingnode, likeundetected true mem&nce there is no deception to detect in
the truth. This advantage is the main root cause of why the Race to the Bottom is
dominant most of the time, since LTQ and AAQ are presently low

For simplicity, we usually say thmain root cause is low political truth literacy.
Political truth literacy is DTQ. DTQ equals LTQ times AAQ.

For further detail, the modebnsiders influence. In the Race to the Bottom loop,
influence per degeneratenes the number ddegenerate Suppats equalsdegenerates
influence For simplicity, one unit of influence equal diaése memerhe Race to the
Top has corresponding nodes.

The simulation model is a reasonable approximation of how the root cause, low
leverage point, and high leverage gomthe social force diagram workVithout the
simulation model, it woulthave beemmpossibleo correctly explainthe superficial and
fundamental layers of the social force diagrévie would have never found what appears
to be the main root cause ansltivo high leverage points.

As simple as th®ueling Loopamodel looks, construction dtiefirst version
took about three yeard/hen we began, we had no idea what would be found on the
fundamental layer of the problefortunatelywe had the guiding mal of root cause
analysisandeventuallyidentifiedthe basic feedback loop structure that appears to exist
in all large political systems.
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Simulation runs

This section shows how the modelhavesising a series of simulation runs.

100 100
Run 1 Run 8
percent rationalists
percent rationalists / degenerates
L d tes and rationalist i T T
egenerates and rationalists rationalists
0 0
Runs 2 and 3 Run 9
percent rationalists degenerates percent rationalists degenerates
T e wwwuwuwwwwwwwmﬁwwwwwwwu
L= ="— e e L ] )
rationalists rationalists
Run 4 Run 10 Solved Mode
percent rationalists degenerates ) )
percent rationalists
—f"‘*%-—_ _______-;:i-o:azs:s__- L~ degenerates and rationalists
Run 5 Unsolved Mode Run 11 percent rationalists
percent rationalists degenerates o e e ]
rationalists
rationalists T i degenerates
Run 6 Run 12
percent rationalists degenerates Pl - rationalists
/ // percent rationalists
s e /
-“-‘_',—--"-'___—'————— ——————— -
rationalists My,
". degenerates
Run7 Run 13
percent rationalists percent rationalists
J degenerates / degenerates
..i',..-——' ————————————— T —————] l“I-ﬂ---"’_'-_-'__-"—--——————--..__.
P rationalists - rationalists
0 10 20 30 40 50 0 10 20 30 40 50
Years Years
Simulation Runs
Model Settings Run 5 is the problem to solve. Run 10 is the solved mode.
1 2 3 4 5 6 7 8 9 |110]| 11|12 | 13
False meme size 1 151151154948 |34 | 2 1.3 1 49 | 49 1
LTQ — Logical truth quotient 0 0 NA | 20% | 20% | 30% | 20% | 30% | 40% | 50% | 50% | 70% | 50%
AAQ - Appropriate action quotient 0 NA | 0 |20%|20% |20% | 30% | 30% | 40% | 50% | 50% | 70% | 50%
DTQ - Democratic truth quotient 0 0 0 | 4% | 4% | 6% | 6% | 9% [16% | 25% | 25% | 49% | 25%
Influence per degenerate 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 300

Results

Percent rationalists at end of run 50% [ 41% | 41% | 42% | 34% | 38% | 42% | 43% [ 49% | 50% | 82% | 94% | 41%

Figure 7. Simulation run graphs, settings, and results. Before a run, the four settings are set to
the values shown. The model is then simulated. Results are then measured.



Each model simulation run is a logical expent The result tells us howgertain things
in the real worlccan be expected teehave given particular starting conditiond his
form of experimentation is orders of magnitude faster and cheaper thavor&l
experimentationThis explains whysysten dynamicamodeling is so usefuhot just on
business problems (where the tool was born)jrbtiie social sciences where reairid
experimentation islow, expensive, dmpossible.

Experimentinputs are the constants chang€dese aréalse meme siz€TQ and
AAQ. While listed as a model setting, DTQ is not on the model but is calculated in the
table for greater understanding. DTQ equals LTQ times AR®. outpubf interestis
percent rationalistscalculated by:

percent rationalists = Ration8lpporters /
(RationalSupporters Degenerat&upporters)

Percent rationalistsneasures dominance of the Race to the Top loop. The higher
the percentthe lower democratic backsliding is because fewer people have degdnerat
Figure 7shows B simulation runs. All begin with 4Degenerate Supporterd0
Rational Supportersand 20Uncommitted Supporter3his gives a total of 100
supportersin all runsinfluence per degenerate rationalistare equal and never
changedWhen a simulation run begins, neither side has an advantage thatept
provided by the model settings.

Run 1. The first run shows how when neither side (rationalists and degenerates) has an
advantagepercent rationaliststays unchanged at 50%. The numiferationalists and
degenerates rise everdg some neutralists move to the other two stddkgher side has

an advantage sindalse meme size 1 andlogical truth quotien{LTQ) or appropriate

action quotien{AAQ) equas zerg causing DTQ to beera

Run 2. False meme size raised from 1 to 5. While telling small lies offers only a
small advantage, over time it accumulates into a large one.F&ftgearspercent
rationalistsfalls to 41%. This is enough for degenerates to win most elections
I n this run LTQ equal s zfasememesseo AAQ does
detected, there can never be actionable false memgsincefalse mememinus
detected false memegualsactionable false memes

Run 3. This run keep$alse meme sizat 1.5, and instead has AAQ equal to zero.
Because of this, LTQ d adetestaddaise meameéquadsr , si nce
actionable false memes

Asinrun 2, DTQ is effectively zero and graph behaviour is identical to run 2.
Runs 2 and 3 demonstratatbothhigh leverage points must be pushed on for political
truth I iteracy solutions to worKk. Let s do
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Run 4. Like runs 2 and 3, this run keefaésse meme size at 1.Bowever, both LTQ and
AAQ are set to 20%, causing DTQ to equa.4Vhile DTQ is quite low, this is enough
to make a small difference. At the end of the parcent rationalistdias risen from 41%
to 42%.

Run 57 Unsolved Mode Social agents are adaptii@egenerate politicians are clever

enough to adjust the sizelds to the optimum size: not too big and not too small. The

effect of size of lie on detecti@ma lookup tableRigure § whosecurve reflect how as

the size of a |ie grows, iitods moAssizeeasily d
rises from 1o 50, the percent detected 8$@m zero to 100%The second curve,

memetic infectivity effecis used to calculajgercent infected with falsehoodsdthe

truth.

100% '/,K_ T 100% ' /

percent /jact of size of lie percent | i

detected on detection infected o . :
memetic infectivity effect

0% o%/ ‘ ‘

1 false meme size 50 0 memes per year 200,000

Figure 8. Lookup table values for two curves. Input is the x axis; output is the y axis. Both are
non-threshold model curves (non-S curves), very similar to those observed in respiratory disease
infection.?* The disease curves use probability of infection instead of percent detected or percent
infected.

Visual experimetation with the running model shows the optimfaise meme size
4.9. Compared to thprior run this gives the degenerates a much larger advantage of 34%
percent rationalistswhich is 66% degenerates.

Based on th&ruth Literacy Trainingstudy andsysten observation, we
hypothesize that in most political systems both high leverage points (LTQ and AAQ) are
low, atabout 2%. Runb5 thus reflects approximate reabrld behavior and ishat
system dynamics calls theference mode. It is the problem to sole, run we keep
referring back to as we iterate the model and design the other runs.

In run 5 the system is in the unsolved mode. Powerful feedback loop forces are
locking the system into a usually dominant &&z the Bottom among Politicians.
What 6s driving these forces is the unresolyv
social force diagram.

The valueof 20%for LTQ and AAQ are calibrated frogroup 1 (control group)
in the study. Gup 1 LTQwas 8%in the first study22%beforethe follow up refresh
training, and20%after the refresh training. These average roughly 20%ARg
scores wer@5%, 59%, and 20%.he 59% is an aberration due to the large confidence
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intervals and the (accidentally) eadieliow up statementslhus, these also average
about 20%.
Using the World Values Survey, Noel and Theftarport that 24.7% of
respondents place themselves on the left, 30.3% on the center, and 45.2% on the right.
This gives gercent rationalist®f 24.7% / (24.7% + 45.2%) = 35%, which compares
favorably to the 8% rationalists in ru. This is another form of model calibration.
Because political truth literacy is low, the Race to the Bottom is the dominant
loop most of the timewherefi S p e ¢ i dslnow take peeceelence over the common
good. éwe now |ive in a diminished democrac
the public sphere by partisan XTHeeRadetogues an
the Bottom is not dominant all the time, base loop dominance changes back and forth
due to a variety of reasons beyond the scope of this paper.

Runs 6 and 7. The question arises, which of the two high leverage points (LTQ and
AAQ) has the highest leverage? Rérend7 allow experimentation to answer this
guestion.

Run 6 raises LTQ from 20% to 30% and leaves AAQ at 20%. The result is an
optimumfalse meme siz&f 4.8 and 38%vercent rationalistsRun 7 sets LTQ back to
20% and raises AAQ from 20% to 30%. The result is an optifialse meme siz&f 3.4
and 42%percent rationalists

Comparing the two runsesults showhat pushing on the LTQ high leverage
pointraisedpercent rationalistgl percentage point&ut pushing on the AAQ point
raised it 8 points. AAQ has roughly twice the leverage of LTQ. This is fortunate, since
AAQ training is much easier than LTQ traininget 6 s r evi ew why.

AAQ training (aka voteraining) consists of learning two simple rules:

(1) Penalize the Deceivérlf you discover a politician has attempted to deceive you,
then when you vote or take action you should strongly oppose the politician or the
source of the deception. This will have tiffect of reducing attempted deception.

(2) Support the Truth Tellar If you discover a politician has told the truth, then
when you vote or take action you should strongly support the politician or the
source of the truth. In this manner we encourage tnotie tellers.

LTQ training in the study consists of learning how to spot 6 fallacies and flawed
application of the Strong Evidence Ruléis requires learning dozens of rules and the
procedure of how to apply the Personal Truth Test, which is a much larger taskethan th
two rules of AAQ training.

Runs 8, 9, and 10These simulation runs push on the two high leverage points equally to
determine how muchTQ and AAQmust be raised to solve the problem.

The pattern is alsTQ andAAQ rise,more lies are detected and acted upon. This
cause®ptimumfalse meme size fall. Politicians are adaptive. Here they adapt by
reducing the size of their liés reduce chance of detectiorhey are trying to slip
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smal |l er 1 i es t hrandigworkgBetibwoltkeohlg up doexértaim s e s
point

1 Run8.AsLTQ and AAQrisefrom 20% in run 5o 30%in this run optimum
false meme sialls from 4.9to 2 Percent rationalistgises from 34%to 43%

1 Run 9.As LTQ and AAQ rise still further to 40%, optimuialse meme sizalls
to 1.3.Percent rationalistsises to 49%.

1 Run 10.Finally,as LTQ and AAQ rise to 50%, optimuigse meme sizalls to
1, its lower limit Percent rationalistsises to 50%, its uppdéimit. Raising LTQ
and AAQ further has no effect, sinfadse meme sizeannot be less than one.

Run 10 represents the solved mode w&asl acounterintuitive discovergffering
deep insight, a frequent occurrence when using system dynamics modelwepicare
probl embés f ee d.hWaexpecteddhat@ds @ and AAQrose,rmere
degenerates would move to the Race to the Top and that loop would become dominant
because it contained the most supporters.

But thatoés not what t Themoods shenstheptwoe di ct s w
loops will end their perpetual duel and effectively merge into one lm@@ause now both
loops compete for supporters by telling the trdthe two feedback loops behave as one,
because they have the sameme size of one.

Optimumfalse meme sizalls from 4.9 in run 5 td in run10. This corresponds
to the right moving from an extreme fiaght false ideologyto atruth-basednoderate
position one so moderate thiike the raionalists,they too pursue the common good.

They are now moderates, not degenerates. There vdiffeesnces of opinioamong
political parties and politiciangnterpretations of what common good goals are
paramount and how to achieve them will per8sitif LTQ and AAQarehigh enough,
citizens will elect politicians who can nomork together in harmony

Movement from partisan extremes to thederate centre eliminates support of
authoritarianism. In his examinationtbie left and right in politicasystems, Bobbfd
explains why

€ . the modern political universe is made up of two entirely separate axes: left/right and
liberty /authoritarianismé the two axes in politics combine to produce four categories:
the extreme right, the moderate right, thederate leftand the extreme lefl.he

extremists are authoritarian, and do not accept the rules of democracy, and although the
moderate left and moderate right disagree over the question of equality, they accept the
same rules for the political game.

TheDuel ing Loops model empl oys the si ngl e a
extreme right, the moderate right, the moderate left, and the extrera&\bén
supporters move from extreme to moderate po
political game, O prassulle tobackskde h Bobboobsawbads,
t he fAincl usi ve lefhand dghteease tb barvormatuadyslysiven
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totalities like two sides of a coin which cannot both be seen at the same time; they
become two parts of a whole, a dialectic totalify

Runs 11and 12. Some Race to the Bottom factions will adapt to rising DTQ by
moderating toward thgolitical centre But we expect others will not. They will continue
to promote their deceptidmased faright ideology. How would the model behave if
instead of moderatingheright choseto continue a strategy of deception?

Run 11 shows what happens whereas of choosing an optimufalse meme
sizeof onethat maximizes the number of their supportargroupfeels so locked into
their own false ideology that they do not adapt at all from run 5. Even though LTQ and
AAQ have risen to 50%, the degenerateskstiith the saméevel ofliesused in run 5
The result is 82% rationalists, which means 18% degenerates.

In run 12,LTQ and AAQ are raised still further to 70%he result is 6%
degeneratesf LTQ and AAQwere raisedtill more to 80%not shown)only 3%
degeneratewould remain

We feel anything over about 80% is not realistic in the immediate flues
though the study was able to raise LTQ and AAQ to about 80% andraid¥ag
political truth literacy tahathigh alevel in a large population wiirobablytake
generations. However, wio expect that raiag it to mediumlevel of about0%for
swing voters and the yourng quitepracticalin the short term, in less than ten yedra
state isstronglycommitted togpreserving democracy.

Runs 11and12 deal with the problem of faight minorities who despite their
smallpercentage of the population, have a significant effect on the political systam.
democracy the rights and desires of minorities must be redpmutieaddressed. 18%
of voters(run 11)promote a faright ideology a nation will be too distracted to focus
efficiently on highly demanding problemEhis may beseen in the disproportionate
influence fafright groups can have, such as the authdaitgpopulist wave in Europe of
Le Pen in France, the Austrian Freedom Party in AustriiaSweden Democrats in
Swedenwho emerged fromiolent neeNazi groups in the late 1980sand the mis
named Center Party and Forum for Democracy parties in therhdetth® In Germany,
Denny?® found that the faright Alternative for Germany (AfD), even though national
polls show only 10% support,

époses a significant and complex threat to t he
organized and openly hostile to theasibinding other political actors, the German far

right has outperformed its electoral support in shaping German society. In 2020, [one of
Germanyo6s intelligence agen-wingestremiststnported t hat
Germany has increased to 33,360whom 13,300 are thought to be willing to commit

violence.

The vote share for populist parties in 32 European democracies with a lower or
single house of parliament rose from 5.3% in the 1950s to 12.4% in the®010s.
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Historically, the far right is whe authoritarian support begirBut it cannot begin if
political truth literacy isnedium orhigh.

Runl1l3 T he p ap e The affechof seaal nediaafdlse mdme amplification has
become quite large and continues to gébWowever, this amplification only gives the
Race to the Bottom a further advantage because of the unresolved root cause of low
political truth literacy Once the root cause is resolved, amplification no longer works.

Run 13 models this amplification lxycreasingnfluence per degenerafeom
200 to 300Influence per rationalistemainsat 200.This approximates the amplification
effect, since it causes the Race to the Bottom to inherently have 50% more memes than
the Racetothe Tog.hat 6 s a apeuge advant

The result is that optimurialse meme size still one.Percent rationalistgalls
from 50% in run 10 to 41%. Butihd o e s n 6 t madedererate politieianga ares e
now telling the truth. In the real world, run 13 corresponds to a democradathat
swung to the righdue to amplificationbut is not dysfunctional. Healthy cooperative
political debateamong moderateaboutdifferences of opinion prevails, rather than
dysfunctional polarization.

Experimentation shows thatarting with run 13if false meme size raised from
1to 4.9and LTQ and AAQ are raised to 70%, the result is about the same as run 12.

Far-right behaviour

While much further research is requiréuk analysis andanodel tell us that by
raisingLTQ and AAQfrom low to mediumthe main root cause of democratic
backsliding cartheoreticallybe resolvedAs that occursmost on the right will move the
centre, where healthy political discourse will prevastead of debilitating polarization.
The rest of the ght (the far right) will cling taheir false beliefs due to tleceptive
power of motivated reasoning, a weltablished theory explaining how biased decision
making works®? The theory explains why once a person is fooledstriangfalse
political bdiefs, the person becomes highly partisan and their false beliefs are
unshakable.

Thefarr i ght 6 s hremumnedoftrethbased @argusnentbat they mostly
cannot be changed. HBQnaadvAd@reducesahie ahility gfth@a nat i o
far-right to recruit new members via deceptibmtheory, over the long term the far right
will gradually diminish to such a low percentage that they will have little political
impact. This is speculation, howevelow various rightwing groups can best be moved
to the centeor eliminatedaltogethelis an importanareafor further research.

Additional solution elements

The paper found the main root cause of democratic backslidintpwamolitical truth
literacy. The high leverage point for resolving the roatige igaise political truth
literacy from low to highThe paper describedkeysolution element for doing that
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Truth Literacy Training Thatelement igart of a larger body of work which designed a
comprehensiveollection ofsix solutionelementsfor the purpose of illustrating how
democratic systems caiffifectively push on the high leverage point.

The solution elements described below should be semuglssketches of what
is possiblerather than weltesearched proposaWhile roudh sketches, the elements are
described in some depth to illustrate their feasibilitye solution elements are:

Solution element 1. Freedom from Falsehood

This serves as the foundation for rest of the solution elements by passing a new law:
Citizens novwhave the legal right to freedom from falsehood from sources they must be
abletotrustThese sources i ncl ud encladingpolificcaesy vant s o
public employees, and corporations. A servant is an ayeployed ocreated bya
political systenmto do something useful for humanity. All servants must remain
subservient ttilomo sapienand keep the interests of humans above their own.
What is not prohibited by law is permitted by implication. Therefore, if people do
not have the legalrighto Fr eedom from Fal sehood, then b
thoseseeking power an positions of power to manipulate citizens by the use of spin,
lies, fallacies, soothing haffuths, the sin of omission, and all the forms of propaganda
available. Thisnanipulation has become such a large problemJdzjues Ellylone of
the greatest French philosophers of th& @&ntury, concluded that:

...propaganda is today a greater danger to mankind than any of the other more grandly
advertised threats hanginger the human race. Propaganda is the expression of opinions
or actions carried out deliberately by individuals or groups with a view to influencing the
opinions or actions of other individuals or groups for predetermined ends and through
psychological maipulation. The strength of propaganda reveals, of course, one of the
most dangerous flaws of demaocracy. ... [successful] propaganda renders the true exercise
of [democracy] almost impossibté.

People are intuitively coming to the conclusion that Freefilom Falsehood is
essential, especially for politicians. For example, in in 2007 Julian Burnside, a prominent
Australian barrister, advocated exactly tHgitalics added)

The Future Summit, being held in Melbourne this week, is a hotbed of ideagrsoluti
and attempts to imagine a better world. Global warming, reliance on fossil fuels, the
growing gap between rich and poor, all have been debated by academics, captains of
industry, religious, community and political leaders.
But one solutiord put forward yesterday by the top silk Julian Burnside,dQC
met with more acclaim than any other, and r ec:ée
want to make things bettdrsuggest we introduce a law that makes it an offence for
politicianstolie 6 he told the conference.
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Burnside intuitively sensavhat ouranalytical approacfound: that political
deception is so damaging to democracy it should be illégdlong as the democratic
model lacks the fundamental right of Freedom from Falsehowdait incomplete and
too easily compromised model.

Freedom from Falsehoamteatesa new explicit goalor democraticsystems
Implementing this goal requires the other solution elements.

Solution element 2. No Competitive Servant Secrets

Secrecy is a form of deceptiobhis solution elementlso a new lawprevents public
servants from usingny form ofsecrecy to their own advantage.

A public servant is any entity that exists to serve the people, such as politicians
and publicly createdrtificial life forms like corporations and governmental agencies.
Ensuring the accountability, integrity, and equity of public servants must be possible at
all times. If public servants can keep certain information secret, then Freedom from
Falsehood carot be implemented, because in too many cases there would be no way to
discern the truth.

The importance of politician ratings

Before describing the next two solution elemeRtdjtician Truth Ratings and
Politician Corruption Ratingsye need to examirthe importance of politician ratings.

A rating is a (hopefully) reliable, objective measuréhef quality ofsomething.
Industrialized societies thrive on ratings because they allow people to make better
decisions more efficiently. People love to comparegs using one simple number.

Ratings are everywhere. There aiae ratings, new car quality ratindsond
ratings, stock ratings, chess ranking ratings, school quality ratings, credit reéings,
safety ratings, hospital qualityf-care ratings, hikig trail ratingsfilm ratings, andnany
more.In the US,Consumer Reports alone rates thousands of products a year for quality,
using63testing labs130 researcheranda327-acre automotive test traékCredit
ratings are so essential to a smoothly running global financial system that corporate and
sovereign credit ratinggencieemployed 6,000 analysts and supervisogsrtaluce 2.1
million different ratings in 209,

But when it comestotheratings¢ i zens need theThem®st, t he
are many niche rating$ but noneof proper focus

The most important repeated decision the average citizen makes is not which
wineorcat o buy. | t 6 s theihgoverhneent.elhaededisiaieeominesu n
everything in a democratic systeits quality of managemernts goalsijts laws its
services for citizens, and all the little things taéiecta p o p u guality iofdife. 6 s

Ratings provide the objective truth about the quality of somethimgy provide
crucial information that would be too expensive and time consuming for citizens to
collectthemselves. Given that the most important decision the average citizen makes is
who to vote forthe most important ratings a democracyare politician ratingsthat
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focus orhowmuch a politician can be trusted to work for The People instead of
themselves and powerful special intere$tss level of trust can be measureih
Politician TruthRatingsandPolitician Corruption Ratings. Voters now have answers to
twoquestions: AHow much can | trust this pol
trust this politician to work for the common good, rather that powerful special interests
due to corruptiof 0

High pesonal political truth literacy alone is not enough. What matters is
effectivepolitical truth literacy. Thatan beachieved by personal political truth literacy
(via Truth Literacy Trainingsupplemented bselevant, reliable informatio.he most
crucial part of hat information can be provided in the formwb solution elements:
Politician Truth Ratings and Politician Corruption Ratings. Additional information, in a
nortratings form, can be provided with two additional solution elements: Quality ®f Lif
Index and Sustainability Index.

Solution element 3. Political Truth Ratings

Thismeasurst he average | evel of trut htodreateaa pol it
rating of a politiciands trAlsipatant t hi ness i n
politicianswould receivePolitician Truth Ratings, though it would take some time to
ramp up the program.
Creation of rating scores follows this process for a politicldme claims in
campaign speeches, ads, articles, speeches once in office, andreaentified.
Inconsequential claims are removed, such as remarks about the weatatistically
valid random sample of thremainingclaimsis taken Eachclaimis then rated for truth.
The average becomes the truth ratifigis may seem like an expensive burden, but most
importantclaimsare repeatedespecially during campaign®nly the first occurrence
requires new work.
|l td6s possi bl e ¢IWirg by poblificiare will de cequireslx c e s s i v
However, the most efficient penalty is not a fine. It is public knowledge a politician
broke trust with the citizens of his or her country and lied.
A truth rating is the probtadwetiue. Foy a pol i
exampleduringa political campaign between two leading candidates, their updated
Truth Ratings would come out. They might say that candidate A aver@getiuye,
while candidate B averaged 70%6 in Figure 9 Unless extremely higecepion-based
polarization was presentugss which candidate would probably win ¢hection at that
pointi n the publicds mind? Or suppomiet the two
difference in ratings. Then issue differences would determine who won.
Or suppose one candidate said she had a plan for accomplishing something and
the opposing candidate claimed the plan was faulty and would not workiuilineaters
would examine the plamate it for probable effectivenesand use that in calculating the
ratings. Voters could look up the details behind the ratings if interested, and find out why
the plan would or would not work, or why a particular statement was Tdigefurther
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investigation would also have the effect of raising their personal ttethdy, since the
fallacies involved would be identified and discussed.

Politician A — Truth Ratings

Top Issues for US Truth rating )
Voters in 2016 on this issue L VIVE ”io,,//
O Vs

Economy 18% ,\\o‘x o Vil ., )04/
Terrorism 45% Sf & // =

. . 2 7
Foreign policy 30% 5 4 Z
Health care 37% 5 »
Gun policy 28% ’Z f

. . °) Politician =
Immigration 52% /»/r Truth Rating S

. . s N
Social security 48% 40%
Education uc —
Environment 26% Too many fallacies

0% 50% 100% . ) o
Click on an issue to see statements on that issue by this politician. Analysis showed the main reason Politician A
Click here to see more issues. UC means unable to calculate scoreld so low was flagrl:‘:mt Lfse °_f popul_ar
because there were not enough claims on this issue for a falla.mes. Fo‘r example,i You're either with us or
meaningful rating. Source of issues: PEW Research Center, survey against us” is a false dilemma fallacy. You can also
June 15-16, 2016. be undecided, neutral, or both a little for and a
Promise The Promise Rating is based on a random sample little against a policy.
Rati of 125 promises made over the politician’s career This rating is based on a random sample of 350
ating that have had time enough for the outcome to claims over the last five years.
35% be known. Click here to examine the promises.

Politician B — Truth Ratings

Top Issues for US Truth rating
Voters in 2016 on this issue WIVE "top,
Economy 77% \o?\& o " /)()/L
. & Vi

Terrorism 85% ES \\\ /// O

. . > >
Foreign policy 92% S Z
Health care 63% s} »
Gun policy uc “; bolitici i

L Q olitician =
Immigration 60% 1? Truth Rating &
Social security 74% - 70% =
Education 64% S
Environment 86% Well prepared

0% 50% 100% ) L )
Click on an issue to see statements on that issue by this politician. The ma_nn reason Politician B_ s.cored so high was
Click here to see more issues. UC means unable to calculate fextenswe v_veII prepared pc.>5|t|on papers on the
because there were not enough claims on this issue for a |m.p0rtant‘|ssues. Most claims were quotes from
meaningful rating. Source of issues: PEW Research Center, survey | this material, so they were carefully thought out
June 15-16, 2016. positions with high truth ratings.
Promise The Promise Rating is based on a random sample This rating is based on a random sample of 350
Rati of 125 promises made over the politician’s career | claims over the last five years.
ating that have had time enough for the outcome to
68% be known. Click here to examine the promises.

Figure 9. Example of how published Politician Truth Ratings for two politicians competing in an
election could look. The graphic might appear in a newspaper article or be used in a TV news
show.

Those doing the ratings would be certified rating organizations, ones with no conflict of
interest and therefore ngorofit. If an organization doing a series of ratings was credible
and the public trusted the ratind$)e Drive for Rating Excellencefeedkack loop
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(shown later) would begirRoliticians would compete to see who could be the most

trustworthy and therefore the most helpful. While things would not be perfect, campaigns

would become based on reason and truth rather than deception. As politegans
competing on the basis of the truth about what they can do for the common good, the
Race to the Top Among Politiciangeedback loop would go dominant and the health of
democracy would be restored.

The equivalent of Politician Truth Ratings is slpwppearingn factcheck
journalism The best example we found is the work of PolitiFact. Claims to be checked
are not randomly selected, which PolitiFact acknowledid&® don o6t check
everything a candidate says, but focus on what catchey®asesignificant,
newsworthy or potentially influentiaDur ratings are also not intended to be statistically
representative but ¥ o show trends over

How cl ose Pol ittthratags méyde sean irable 1 The datais
from a NewYork Times articlé® using data from PolitiFact. The table is based on
statements from 2007 to 2015 jesidential candidates and some current and former
officeholders The table is sortefilom most to least dishonassing the Mostly False of
Worse colunn. R signifies a member of the Republican party. D signifies the Democrat

party.

Table 1. Fact-check results for 17 US politicians.

Candidate Party Mgrswo[:rz:ase M%s;tlly_/rléue
Ben Carson R 84% 4%
Donald Trump R 76% 7%
Ted Cruz R 66% 22%
Dick Cheney R 59% 30%
Rick Santorum R 55% 22%
Carly Fiorina R 50% 28%
Marco Rubio R 40% 38%
Lindsey Graham R 34% 34%
Chris Christie R 32% 41%
Rand Paul R 32% 47%
Joseph Biden D 32% 39%
Jeb Bush R 32% 48%
Bernie Sanders D 28% 54%
Hillary Clinton D 28% 51%
Barack Obama D 26% 48%
Martin O6Ma D 25% 19%
Bill Clinton D 24% 50%

Thecandidates are sorted the Mostly Fals@r Worse columnThis column

t

approximates Politician Truth Ratings, though the values in the column measure percent

false rather than percent true, agigure 9 The strong pattern is Republicans lie much
more than Democrat&xcept for Jeb Bush, all Republicans are abovédthizontal line
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and all Democrats are belowRepublicans averagel% Mostly False or Worse, while
democrats averad®%. This data is one more confirmation of fhresencef the
Dueling Loopsstructure

Solution element 4. Politician Corruption Ratings

This measurebow corrupt a politician isin a similar manner to Politician Truth

Ratings. Corruption excludesterdeception, since Politician Truth Ratings measures

that. Corruption ratings would need to be done regularly, perhaps every two years. The
running average of the | ast ten years or so
ratings would become as routiaed cost about as much as a Hig\el security check.

Ratings of government corruption exist,
Corruption Perceptions Ind&andt he Wor | d Banksés Corftrol of
Politician Corruption Ratings, howee r , measur e alegepoeci fic pol i-
corruption. This requires definirfgolitician corruptiomin terms of application usend
determininghow to measure it.

For use in a rating, we definelfiician corruptionasactiors by a politician that
unduly favournarrowspecial interests or the politician themseifthe opinion othe
electorateThis aligns withwhat Farrale® found b be the emerging consensus when the
corruptiondefinitiondebates ended inthe 1976sCor r upt act sarefulyr e vi ew
calculated decisions [based on individual chpibat maximized benefits for the parties
involved, but which wultimately came at a co

Cultures varyEach political system would need its own list of corrupt actions
such adribery,large campaign donationdark moneyembezzlemenfavouritism,
coercion, criminal activity, and so oAi.particular actiomeed not be explicitly illegal, as
the law is often behind the timddarrow special interestacludecorporations,
industries, organizations, other nations, other politiciiieds, family,etc
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Solution element 5. Sustainable Quality of Life Index

The purpose of this index is to provitee correcexplicit democratic system goal. The
topmostgoal of ademocray is to promote the general welfare itd entirepopulation(as
opposed tahe welfare ofa smallautocraticruling group in a stable mannento the far
future® This goalcan bemore rigorousharticulated aso optimize longterm quality of
life for all. The goal has two components: letggm and quality of life.

(1) The longterm componentests orthe concept of sustainability, which we define
as the ability to continue a defined behaviour indefinitéby. a society to be
sustainable, all three pillars of sustainability (environmental, social, and
economic) must be sustainabfe.

(2 Theiquali t & fwdmpdnanktdnsists of those factors deemed important
to a particular population, such isysicalhealth, happiness, and lifespan.
AQual ity o fsynbnynioasith tberconamion good.i s

Combining these two components into a single ghride topmost goal of a
democracy ign optimal sustainable quality of lifeThat goal is thé&ustainable Quality
of Life Index which isthe multiple ofits two componentsThe equatiomnd
abbreviationsare

Sustainable Quality of Life IndefSQLI) =
Quality of Life Index(QLI) x Sustainability IndexSl)

The Quality of Life Index (QLI)

NumerouQLIs have appeared, such as @enuine Progress Indicatof
ecological economists t he Economi st 6 BhQu alnibtsy Go fo slsi fNe t
Happiness Indexhe United Nations Human Development IndardtheOECDO6 s Bet t er
Life Index All use a collection of factors to calculate an overall index.
The most mature appears totheOECD 6 s B dndeax@igurell(. Thes
index demonstrates that an adequate QLI is easily implemérskntly its index
ranges from zero to ten. This would be changed to zero to 100% for use in the above
equation. If an approach like the Betterd_ihdex was used, its factors and weights
would have to satisfy all nations, not just OECD membdeosvever, in its present form,
the index is already a reasonable version of an adequate QLI.
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Figure 10. OECD Better Life Index.*®> Using eleven factors, the index is measured every two
years for all OECD members plus several non-members. The index is on the left axis and ranges
from zero to ten. Measurements for Switzerland are shown. To illustrate that factor importance
varies across countries and people, website visitors can adjust the factor weights to their own
preference, as the example has done. Country indexes are then recalculated using those
weights. The first three factors (housing, income, and jobs) are material living conditions. The rest
are quality of life factors.

The Sustainability Index (SI)

QLIs are much easier tmplementthan Slssincemostquality-of-life data isusually
already being dtected by government3he rest is relatively easy to collect, using
existing data or initiating surveys

By contrast, implementing an adequate Sl is so difficult it appears to have not yet
been doneNone of the 13 B thatMori andChristodoulod® exanined were capable of
providing an adequate basis for a complete City Sustainability Index (CSl). A CSl is the
same as a national or global SI. Only the scale and system boundary has changed. No
adequate basis forcmmpleteSI has emerged since Mori a@tiristodoulow eesearch in
2010.

A complete Sl isnoredifficult than a QLIbecause data must be collected on all
three pillars. h additionjt musti ncor por at e me & shiee requiements of Dal
of environmentasustainability:

(1) Renewablaesource: The rate of harvest should not exceed the rate of
regeneration (sustainable yield)

(2) Pollution: The rates of waste generation from projects should not exceed the
assimilative capacity of the environment (sustainable waste disposal)

(3) Nonrrenewable resourced he depletion of the nerenewable resources should
require development @omparablegenewable substitutes for that resource.
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