Riots Model Version 2

Technical Document (equations)

January/2004

About this Document

The objects and variables needed for this model are listed in the Coding the Society Model Structure Version-2 document. Each variable mentioned here that's already listed in that document will appear in italics. 

Math expressions used:

Exp(x) is the exponential function evaluated at x.

Abs(x) is the absolute value of x.

Sign(x) is a function that returns a 0 if x is 0, 1 if x>0 and -1 if x<0

Rexp(a,b,c) is equal to 1/(1+Exp(a+b*c))

You'll probably have to implement the last one.
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I. Computing DNP distance between the social class and the ruler and the govt.

Social class variables Govt_DNP-SocialClass_DNP distance and Ruler_DNP-SocialClass_DNP distance measure how similar are the Directly Negotiated Policies preferred by the social class and the DNPs the govt and the ruler respectively. For each of the 6 variables of the DNP type (civil rights, foreign affairs, etc) you have to compute:

Abs(SC-X)

then sum all 6 values and divide the result by 6, where SC is the social class preferred value for the policy and X is the ruler's or govt's value (from the Ruler's Govt Profile and Current Govt's Profile, respectively).

II. Computing PAFs

All PAFs are computed (and stored) at the social class level. In other words, each social class within each Ethnic Group in each province has this set of PAF values:

· Nationalistic Rebellion Feeling (NRF)

· Self Determination Feeling (SDF)

· Anti-Discrimination Feeling (ADF)

· Bad Policies Feeling (BPF)

· Poor Welfare Feeling (PWF)

· Revolutionary Feeling (RF)

· Replace Ruler Feeling (RRF)

Nationalistic Rebellion Feeling (NRF)

NRF=(1-DN)*Rexp(8,-13,NAT)

where:

DN is a dummy variable taking the value 1 if the govt nationality and the EG's nationality are the same and 0 otherwise.

NAT is EG's Nationalism.

Self Determination Feeling (SDF)

SDF=(0.4*(1-1.25*((1-0.5*Rexp(-10,20,PAL)*PI)*(0.4+0.6*Rexp(2,-15,PAL))-0.2))+0.4*PI+0.2*(1-ES))*p

where:

p=(H*PPW+K*CPW+A*BURPW+E*RPW+W*MPW)/(1-RULERPW)

H is the social class' social role value Human.

K is the social class' social role value Kapital.

A is the social class' social role value Administration.

E is the social class' social role value Ethics.

W is the social class' social role value Warfare.

PPW is the political power of the People's Political Block in the Current Govt Profile.

CPW is the political power of the Capitalists' Political Block in the Current Govt Profile.

MPW is the political power of the Military Political Block in the Current Govt Profile.

RPW is the political power of the Religious Political Block in the Current Govt Profile.

BURPW is the political power of the Bureaucracy Political Block in the Current Govt Profile.

RULERPW is ruler’s political power in the Current Govt Profile.

PAL is local govt's Province Autonomy Level.

PI is province’s Province Isolation.

ES is Empire Stability.

Anti-Discrimination Feeling (ADF)

ADF=0.5*FR+0.5*FE

where:

FR is EG's Religious Discrimination Factor.

FE is EG's Ethnic Discrimination Factor.

Bad Policies Feeling (BAF)

BAF=Rexp(10,-48,DNPD)

where:

DNPD is the social class' Govt_DNP-SocialClass_DNP distance.
Poor Welfare Feeling (PWF)

PWF=0.8*(1-Exp(-((HPCI/PCI)-1))+0.2*(1-AEL)

where:

AEL is province's Administration Effectiveness Level.

PCI is social class' Per Capita Income.

HPCI is social class' Historical PCI (this is a variable I forgot to include in the Coding the Society Model Structure document. Each social class should have a HPCI, which is a real variable)

Revolutionary Feeling (RF)

For each regime in the social class' support regime share vector (with the exception of the ruler's and conservative regimes), you have to compute this expression:

A=Rexp(50,-300,REGD)*S

where REGD is the Govt-Regime Distance and S is the vector component associated to that regime.

And then sum all A's to get RF.

Replace Ruler Feeling (RRF)

For each regime in the social class' support regime share vector (with the exception of the ruler's and conservative regimes), you have to compute this expression:

A=Rexp(50,-300,RERD)*S

where RERD is the Ruler-Regime Distance and S is the vector component associated to that regime.

Call B the sum of all A's.

RRF=(1-PI)*(B*8+C*6)/14

where PI is province’s Province Isolation and C is the social class' Ruler_DNP-SocialClass_DNP distance.

II. Computing Events Probabilities

Events that can be triggered (invoked) are:

· Verbally Exposing Discontent

· Riots

· Revolutionary Forces Formation

· Guerrilla Forces Formation

· Attempt to Murder the Ruler

· Military Coup

· Army Betrayal 

· Declaring Independence

· Rebel Duke

The probability of a social class i calling the event j is computed as:

P_ij=A_ij*((1-sign(CUS))*(1-0.3*KGB)*(0.6+0.4*CR)+sign(CUS))*(0.8+0.2*AGG)*(1-0.3*ES)*Rexp(C1,C2,CT_i+S_i)

where:

CR is govt's Civil Rights level.

ES is govt’s Empire Stability level.

CUS is the Civilization’s Unrest Status. 

AGG is Ethnic Group's Aggressiveness.

KGB is govt's Internal Intelligence Services level.

C1 is a event-specific constant.

C2 is a event-specific constant.

CT_i is the Circumstances Term of the social class i. (CT is a variable I forgot to include in the Coding the Society Model document. Each social class should have a CT, which is a [0,1] variable)

S_i is a weighted sum of the PAFs values of the social class i. Weights are event-specific.

A_ij is a social class dummy. It’s a constant defined by the game default setting or by a scenario designer, indicating if the social class i is allowed or not to call the event j.

Values for C1 and C2 are:

	Event
	C1
	C2

	Verbally Exposing Discontent
	9
	-13

	Riots
	9
	-10

	Revolutionary Forces Formation
	10
	-11

	Guerrilla Forces Formation
	10
	-11

	Attempt to Murder the Ruler
	9
	-8

	Military Coup
	9
	-13

	Army Betrayal 
	12
	-11

	Declaring Independence
	14
	-14

	Rebel Duke
	8
	-9


Values for weights for S_i are:

	Event
	PAF

	
	NRF
	SDF
	ADF
	BPF
	PWF
	RF
	RRF

	Verbally Exposing Discontent
	1
	1
	1
	1
	1
	1
	1

	Riots
	1
	0.4
	1
	0.6
	1
	1
	0.1

	Revolutionary Forces Formation
	0
	0
	0
	0.2
	0.2
	1
	0

	Guerrilla Forces Formation
	1
	0.1
	0.2
	0
	0.3
	0.1
	0

	Attempt to Murder the Ruler
	0
	0
	0
	0.2
	0.1
	0.3
	1

	Military Coup
	0
	0.1
	0
	0.3
	0.3
	0.5
	0.3

	Army Betrayal 
	0
	0
	0
	0.2
	0.2
	1
	0

	Declaring Independence
	0
	1
	0
	0.1
	0.2
	0.2
	0

	Rebel Duke
	0
	1
	0
	0.3
	0
	0
	0


* Example: To compute the probability for Army Betrayal for a given social class, S is equal to 0.2*PWF+RF+0.2*RRF (and the values PWF, RF and RRF are taken from the social class’ PAFs list).

Values for A_ij for the default social classes:

	Event
	Social Class

	
	Military
	Clergy
	Middle Class
	Aristocracy
	Workers
	Civil Servants
	Slaves
	Nobles

	Verbally Exposing Discontent
	1
	1
	1
	1
	1
	1
	1
	1

	Riots
	0
	0
	1
	0
	1
	0
	1
	0

	Revolutionary Forces Formation
	0
	0
	1
	0
	1
	0
	0
	0

	Guerrilla Forces Formation
	0
	0
	1
	0
	1
	0
	1
	0

	Attempt to Murder the Ruler
	1
	1
	0
	1
	0
	1
	0
	1

	Military Coup
	1
	0
	0
	0
	0
	0
	0
	1

	Army Betrayal 
	0
	0
	1
	0
	1
	0
	0
	0

	Declaring Independence
	1
	1
	1
	1
	1
	1
	0
	1

	Rebel Duke
	1
	0
	0
	0
	0
	0
	0
	1


IV. Updating the Circumstances Term

NOT YET RESOLVED

The value CT_i mentioned in section III, should be set to zero for now, until this section is developed.

V. Instructions for what to do when an Event takes place

Since an event is called by a specific social class within a specific Ethnic Group in a specific province, that info is directly available to determine the actions described next.

Verbally Exposing Discontent: A text box appears. Something like: “Sir, as one of the leaders of the [nationality] [socialclass] in [province], I have come to express you our discontent with several matters. Our main concern is [max] and we hope you give us soon a solution.” Here, [max] is the social class’ PAF with highest value. The player should be able to click a “details” button and know the full list of PAF values of that social class.

Riots: A random amount of infrastructure is destroyed in the province. The player receives a message like “The [nationality] [socialclass] rioted [province]! The damage caused is estimated at [$damage]. [max] was the main reason for these terrible actions.”

Revolutionary Forces Formation: One people’s military unit is created in the province. It is given a “revolutionary” status and a pointer to a regime should be stored in the unit too. That regime is the one with highest value among the regime support shares of the social class. A message appears like “People rises in arms in [province]! They speak of revolution and overthrowing the government, replacing it with a [regime]. Crash them immediately, Sir, before the movement gains momentum.”

Guerrilla Forces Formation: One people’s military unit is created in the province. It is given a “guerrilla” status and a nationality. That nationality is the one the Ethnic Group calling the event has. The message appearing is something like “People of the [nationality] nation are rising in arms in [province]. They claim we have no right to rule them and will try to expel us from what they consider their land.”

Attempt to Murder the Ruler: A random number between 0 and 1 is created. If the result is lower than 0.7-0.5*KGB, where KGB is govt’s intelligence services level, then attempt is successful and the regime with highest regime support shares value is passed to the procedure “Replace Ruler” (see section VIII). If the result is higher, a text box appears with something like “Attempt to murder the ruler, busted! Members of the [socialclass] of [nationality] in [province] were caught intriguing against you, Sir.”

Military Coup: The probabilities of the Military Coup event are averaged along all Ethnic Groups and all social classes in all provinces. A fraction (equal to that average found) of existing military units receive the “rebel” status and a pointer to a regime is stored in each of those units. That regime is the one with highest value in the support regime shares of the social class calling the event. The ruler receives a text message of the coup, something like “Military leaders have intrigued against you, Sir. These rebels are marching with their units to our capital!”. If the People’s Political Block in the Current Government Profile has 20% or more power, the player will be asked if he/she wants to call loyal citizens to fight the rebels, triggering a Civil War.

Army Betrayal: One military unit in the province receive “revolutionary” status and a pointer to a regime. That regime is the one with highest value among the regime support shares of the social class. The message the ruler sees is something like “One of our military units in [province] has betrayed us. They are now following revolutionary leaders who want to overthrow our government and replace it with a [regime]! Crash them immediately, Sir, before the movement gains momentum.”

Declaring Independence: Provinces surrounding the one that called the event, are checked to see if they join the independence movement. If the value of SDF in the same social class and Ethnic Group in each surrounding province is 0.5 or higher, the province is assumed to join. The ruler sees a message like this: “[socialclass] leaders in [province] have declared their emancipation from our rule! Other [number of other provinces joining] provinces are following them.” If the People’s Political Block in the Current Government Profile has 20% or more power, the player will be asked if he/she wants to call loyal citizens to fight the rebels, triggering a Civil War. If the Civil War is invoked by the player, a number of people’s military units are created in each province, given “rebel” status and a regime (defined by the highest value of the social class’ regime support shares). The number of units created is computed in the same way it’s described for the Military Coup event, but using the “Declare Independence” probabilities instead of the “Military Coup” ones. If the ruler doesn’t want a Civil War (or if it cannot be invoked), the insurrect provinces will form a new civilization.

Rebel Duke: The Minimum Province Autonomy Level (a province-level variable) is increased by 0.1. The message the ruler sees is “The local leaders have increased their effective control over the local administration in [province], without our consent. This will increase the efficiency of the local government, but will reduce our control over it from the central government.”

VI. Setting the Civ's Unrest Status

The civ-level variable CUS (Civilization Unrest Status) can take the values 0, 1 or 2, with 0 being the starting value (meaning “no internal unrest”). CUS is set to 1, meaning “under revolution”, when the number of Guerrilla Units in the map reaches X units, where X is a game constant to be determined. In the game turn when CUS is set to 1 (and only in that turn), the following should happen:

· Govt’s Empire Stability is halved.

· In every province, the event Revolutionary Forces Formation is checked again, but with an artificially augmented value for RF (20% higher). This simulates a call for revolution.

· A message is displayed to the player, announcing the beginning of the revolution. Also, if the People's Political Block Political Power in the Current Govt Profile is 20% or higher, the player is asked if he/she wants to call loyal people to fight the revolutionaries (invoking a Civil War).

CUS is set to 2, meaning “under civil war”, when the player accepts the offer mentioned above OR accepts a similar offer in the case of a province (or group of provinces) declaring independence OR accepts a similar offer in the case a military coup has taken place. In the game turn when CUS is set to 2, and only in that turn, the following happens:

· Govt’s Empire Stability is halved.

· For every Ethnic Group in every province, a weighted sum of its social class populations is made, where weights are the social class support shares for Ruler’s Govt Profile. The result (a measure of the number of people in that EG who support the ruler), is transformed via some factor TBD, in people’s military units (typical units for the age the player is in). The player holds control of these units.

· All revolutionary units present change status to “rebel unit”.

· A new button, called “Sign Treaty with Rebels”, becomes available for the player.

CUS is set (back) to zero when any of these conditions are met:

1. There’re no revolutionary or rebel units on the map (they were destroyed).

2. A revolutionary or rebel unit conquers the capital.

3. The ruler presses the button “Sign Treaty with Rebels”.

In the first case, no additional procedures are needed for the game to resume. In the second case, procedures described in section VIII must follow. In the third case, the ruler losses all provinces controlled by rebel units and they form a new civilization.

VII. Internal military opponents AI

There’re 3 types of internal military opponents. They’re Feudal Units, Revolutionary Units and Rebels. Their behavior is as follows:

Feudal Units: Stay in the province where they were created and defend the province from external attacks. The player may o may not consider the feudal units of one particular province, enemies, and attack them. If the player chooses to attack them, they’ll defend themselves normally.

Revolutionary Units: They try to capture the capital. If they succeed, the regime stored in the unit is passed to the procedure “Replace Government and Ruler” (see section VIII).

Rebels: If CUS=0 then they try to capture the capital. If CUS=2 then they try to capture as many provinces as possible. If rebels capture the capital, the regime stored in the unit is passed to the procedure “Replace Government and Ruler” (see section VIII).

VIII. Replacement of Ruler and/or Government

As described above, in the following cases the government and/or ruler profiles would be drastically changed:

· Successful attempt to murder the ruler.

· A Revolutionary Unit captures the capital.

· A Rebel Unit captures the capital.

In all cases and as mentioned before, a particular regime information is passed to a procedure called “Replace Government and Ruler” or “Replace Ruler”.

Replace Government and Ruler: The Current Government Profile is made equal to the regime information passed. The same is done for the Ruler’s Government Profile. The Government interface becomes unavailable to the player for a few turns.

Replace Ruler: Just the Ruler’s Government Profile is changed as described in the previous paragraph. The Government interface becomes unavailable to the player for a few turns.

