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Introduction 
 

This paper is adapted from an assignment from one of my classes, POLS-Y 204, 

Institutional Analysis and Governance, taught by William Bianco at Indiana University. The 

assignment addressed an example of game theory. The game was between the two players, 

the public and police, with the public having the choice to speed or not to speed, and the police 

having the choice to enforce or not to enforce speeding laws. The following tables were used 

within the assignment and are used as examples within the paper to show the different payoffs 

and effects of increased penalty for committing a crime, in this example speeding. Through this 

specific and simple example of game theory, I will examine how game theory can be applied in 

policymaking, and emphasize the importance of awareness and research needed for creating 

laws. I think it is crucial to look more in depth at this idea and how we can better correct the 

injustices of our society, especially in a time of social unrest, where we find the topic of racial 

inequality more present in our daily lives. 

My goal in writing this paper is to review this specific case study and relate it on a larger 

scale to government today and the policies that affect our daily lives today. Often, we hear of a 

solution for a problem, and don’t think about the unintended consequences of the action or 

policy, and as you will see below, can affect individuals going about their everyday lives. It is 

extremely important that government works towards a better life and a better society, but it is 

also important that we test and consider the effects of a law in order to ensure that it would 

prove beneficial for our society. Without doing research and analysis, we will never truly know if 

something is beneficial or harmful, and often the effects of a law aren’t known until decades 

later, which emphasizes the importance of taking precautions prior to creating a law.  
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The Game Theory of Speeding 
 

First, I will examine the game theory example between the police and the public, with the 

choice to speed or not to speed for the public, and to enforce or not enforce the speeding laws 

for the police. The following table illustrates the payoffs for the public and the police, and how 

each benefits from the actions taken by themselves and the other individual. 

 

As noted in the caption, with regards to the payoffs of the public, the value of c1 is 

greater than the value of a1, and the value of b1 is greater than the value of d1. This means that 

the public has a greater payoff of not speeding than speeding, given that the police are 

enforcing the law. However, when the police do not enforce the law, the public has a greater 

payoff speeding than not speeding. Similarly, for the police, the value of a2 is greater than the 

value of b2, and the value of d2 is greater than the value of c2. This means that the police have a 

greater payoff of enforcing the law than not, given that the public is speeding. Additionally, they 

have a greater payoff of not enforcing the law, given that the public is not speeding.  
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The table includes circles to represent the higher payoff for the players, as discussed 

above. The following results in a situation where there is no Nash equilibrium, a case where one 

player’s optimal choice aligns with the other player’s optimal choice. When there is a Nash 

equilibrium, the players will continue to choose the same choice over and over again, once it is 

established that they will have the highest payoff if the two players coordinate and choose the 

optimal choice. However, in this case, that situation does not exist. This results in the outcome 

that the players are constantly switching between the two choices, and attempting to “out game” 

the other player. For example, if the public knows that the police do not enforce speeding laws 

on the weekends, there is a greater probability that the public will speed on the weekends. 

Similarly, if the police know that the public only speeds after 8:00 pm, there is a greater 

probability that the police will enforce speeding laws after 8:00 pm. 

Using this example, we can begin to examine how a player chooses their behavior 

based on their expectations for the other player. As noted in the two examples in the last 

paragraph, the players will switch their choice if they know for certain what the other player will 

choose. This idea is the foundation for examining game theory within politics and policymaking. 

To further explore this idea, we can use algebra to assign probabilities to these two 

choices, and how the payoffs of both players affects each probability. 
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The symbol p* is the probability that the public chooses to speed, and the symbol q* 

represents the probability that the police choose to enforce the law. To find p, first assign p to 

the probability that the public will choose to speed, and (1-p) to the probability that the public will 

choose to not speed. We can expand on this idea by including the values of the payoffs. (It is 

important to note that we use the payoffs of the police in this equation, since we are examining 

their payoffs with regards to what the public chooses to do. We do this since we already 

assigned a probability for which action the public will make, so the choice is for the police to 

decide given their two potential payoffs, given that the public have made the choice to speed or 

not to speed. In order to analyze the probability that it occurs, we need to look at the actions the 

other player will take, while holding one of the player’s payoffs constant.) We can create the 

equation, 

 
(p * a2) + ((1-p) *  c2) = (p * b2) + ((1-p) *  d2) 

 

to represent the total probability of the public’s choices, given the variables as their 

payoffs. The left side of the equation represents the choice for the police to enforce the law, 

while the right side of the equation represents the choice for the police to not enforce the law. 

We obtain these values by multiplying the probability of the public’s choice by the payoff of the 

police, given the probability of the public in the cell. To further simplify this equation, we can use 

algebra to group together the values of p and (1-p). 

 
p(a2 - b2 ) + (1-p)(c2 - d2) = 0 

 

Now, we can multiply out the value of (1-p), to leave just p. 

 
p(a2 - b2  - c2 + d2 ) + (c2 - d2) = 0 

 

Finally, we can move the values that are not attached to p over to the right side of the 

equation, and divide everything attached to p, to result in the final equation. 

 
p* = (d2 - c2) ÷ (a2 - b2  - c2 + d2 ) 
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The process for finding q is the exact same, just switching q to resemble the probability 

that the public will choose to speed, and (1-q) to resemble the probability that the public will not 

choose to speed, and then carrying out the same process to simplify the equation. It is also 

important to note that the final equation of q is multiplied by -1. If you carry out the function as 

shown above, the equation results in: 

 
q* = (d1 - b1) ÷ (a1 - c1 - b1 + d1) 

 

but can easily be multiplied by -1 and can match the function provided above to result in 

the equation: 

 
q* = (b1 - d1) ÷ (b1 - d1 + c1 - a1) 

 

Now, let's consider real values in the equation, that still satisfy the constraints 

above of (c1 > a1), (b1 > d1), (a2 > b2), and (d2 > c2). 

 

 

 

The following values can easily be inserted back into a table as shown above to result in 

the following table. 

 Enforce Not enforce 

Speed 2,7 7,6 

Not speed 3,4 5,7 

 
Using the above values, we can use the probability equations we created above to find 

the probability for each of the players and their choices. 
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p* (public speeds) = (7 - 4) ÷ (7 - 6 + 7 - 4) 
p* (public speeds) = ¾ 

(1-p*) (public does not speed) = ¼ 
 

q* (police enforce) = (7 - 5) ÷ (7 - 5 + 3 - 2) 
q* (police enforce) = ⅔ 

(1-q*) (police do not enforce) = ⅓ 
 

By using the equation we found, and by assigning random values, we can 

discover the probabilities for each of the players and the choices that they will make for the 

given payoffs. As we can see, the most likely outcome for the public is to speed, and for the 

police to enforce the law. We can further multiply out the probabilities to figure out the 

probability that each cell will occur. 

 

 Enforce (⅔) Not enforce (⅓) 

Speed (¾) 2,7 (½ ~ 0.50) 7,6 (¼ ~ 0.25) 

Not speed (¼) 3,4 (⅙ ~ 0.17) 5,7 (1/12 ~ 0.08) 

 
The total probability of the table is 1, as there is no other event that can occur other than 

the four cells listed. To further explore the idea of probabilities, and how the payoffs of the other 

player influences a player’s choice, we can see how the probabilities are influenced if we 

increase the penalty for the public if they are caught speeding. As we can see, that is the most 

likely scenario in the table, and it would be likely for lawmakers to want to decrease the 

likelihood that the public would choose to speed, as it results in dangerous streets and 

accidents.  

For this example, we will make  a1 change to the value of -10, a drastic decrease in 

payoff for a member of the public caught speeding. We will remake the probabilities and display 

them in the table for the updated payoff. 
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p* (public speeds) = (7 - 4) ÷ (7 - 6 + 7 - 4) 
p* (public speeds) = ¾ 

(1-p*) (public does not speed) = ¼ 
 

q* (police enforce) = (7 - 5) ÷ (7 - 5 + 3 + 10) 
q* (police enforce) = 2/15 

(1-q*) (police do not enforce) = 13/15 
 

 Enforce (2/15) Not enforce (13/15) 

Speed (¾) -10,7 (1/10 ~ 0.1) 7,6 (13/20 ~ 0.65) 

Not speed (¼) 3,4 (1/30 ~  0.03) 5,7 (13/60 ~ 0.22) 

 
As we can see, the value of the first cell, where the public speeds and the police enforce 

the law has decreased from 0.5 to 0.1. Therefore, the law to increase the penalty for speeding 

has deterred the public from speeding and the roads are much safer now. The law has worked 

exactly as the politicians had wished. 

If only this was the case. We can notice that the probability of the first cell has 

decreased, but it is also important to note that the probability of the public to speed has not 

changed, even though we altered the payoffs. Since the probability of each relies on the payoffs 

for the opposite player, by altering the payoffs for the public, we changed the probability for the 

police. The probability of p* is still ¾ and the probability of (1-p*) is still ¼. Therefore, the roads 

are no safer and there is no less speeding occurring. The only change was that the police are 

not enforcing the law as much, resulting in fewer tickets and less government revenue. 

By using basic game theory examples, and evaluating a case study, we can see how the 

goal of laws and policies can be misconstrued from the eventual effect of the law. In this 

example, it was a simple idea to just increase the penalty for speeding, and it made sense that it 

would deter the public from speeding if they knew they would have a higher punishment from 

doing so. However, we can use this case study to see the effects of the bill and how it would 

change the behavior of each of the two players. If we were using this example to suggest how to 

create safer roads and less speeding, we would want to alter the effectiveness of policing, and 

increase the payoffs that police receive from enforcing speeding laws. By doing so, we would 

want to decrease the value of p*. Let’s revisit the equation for finding the probability of p*. 
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p* = (d2 - c2) ÷ (a2 - b2  - c2 + d2 ) 
 

The two ways that we can make the value of p* smaller is by first, decreasing the 

numerator, in this case, (d2 - c2) or by increasing the denominator, in this case, (a2 - b2  - c2 + d2). 

Since c2 and d2 are present in both, the easiest way to approach this would be to alter the 

values of a2 and b2 to create a larger denominator. Since the value of a2 is positive and b2 is 

negative, we would need to increase the difference between them to make a larger 

denominator. Let’s use a2  = 10 and b2 = 1. This way, we increased the difference from 1, when 

a2  was equal to 7 and b2 was equal to 6, and increased the difference to 9. It is also important to 

know that even though we changed the values, it still fits into the constraints we required above 

for the values of our variables. 

p* (public speeds) = (7 - 4) ÷ (7 - 6 + 10 - 1) 
p* (public speeds) = 3/10 

(1-p*) (public does not speed) = 7/10 
 

q* (police enforce) = (7 - 5) ÷ (7 - 5 + 3 - 2) 
q* (police enforce) = ⅔  

(1-q*) (police do not enforce) = ⅓  
 

 Enforce (⅔) Not enforce (⅓) 

Speed (3/10) 2,10 (1/5 ~ 0.20) 7,1 (1/10 ~ 0.1) 

Not speed (7/10) 3,4 (14/30 ~  0.47) 5,7 (7/30 ~ 0.23 

 

As we can see, the values in the table have decreased the probability that the public will 

speed, and maintained the original value of the probability that the police will enforce the 

speeding laws. This change of payoffs has resulted in the originally desired solution, one that 

decreased the probability of speeding and makes the streets safer. By examining a case study, 

and using random values, we can explore the outcomes of altering the payoffs and see how it 

affects the probability of the behavior of the players. 

We can use this principle to continue to research and study the effects of laws and how 

they change the behavior of the public and the agency that enforces that law. Obviously, real life 

doesn’t mirror a simple two person, two choice game theory table, but by breaking the problem 

down to a basic example, we can look in depth at the various effects that it has on the two 

players. 
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Conclusion 

 

It is also important to note that the action we took to “fix” the solution is not necessarily 

the correct answer either. By increasing the payoff of police to enforce the law, and decreasing 

the payoff for police to not enforce the law also skews the behavior of policing. Although it does 

not alter the probability that they will enforce the law, it can alter the actions that they take when 

choosing to enforce the law. For example, one way to alter the payoff for policing would be to 

introduce a quota that sets a minimum number of speeding tickets that the police agency must 

enforce within a certain month. This would increase the reward for giving a member of the public 

a speeding ticket, and decrease the reward for letting them go without a ticket. However, when 

we examine their actions throughout a month, the reward of the police from doing so is lower in 

the beginning of the month, and then climbs sharply at the end of the month in a rush to meet 

the quota. 

We must also consider how this affects society, and how the changing behavior of the 

police agency can affect their overall reputation within the city or town. We must also consider 

how this would affect police to become more finicky with speeding, and could lower the 

threshold for a speeding ticket. For example, the police could not give speeding tickets unless 

the driver was going 10 miles per hour over the limit, but if they are in a rush to meet the quota, 

they can lower the threshold to 5 miles per hour over the limit so that they can quickly increase 

the number of tickets before the end of the month. By doing so, this can damage the validity of 

policing and cause a discrepancy in the punishment between people who were pulled over at 

the beginning of the month and those who were pulled over at the end of the month. 

For an agency that is in charge of enforcing the law, it is critical that it does not damage 

the validity and honesty of its work. In order to “fix” our problem, we altered the reward for 

policing, which in turn can affect the behavior of police. Even though the public would speed at 

the same rate and the police would pull over the public for speeding at the same rate, the 

probability that the police would hand out tickets for speeding would be altered throughout the 

month. This is a dangerous possibility to consider, as it would alter the reputation of the police 

agency, and would create public unrest in the differing experiences with police, simply by the 

timing of when they were pulled over. 
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Within politics and lawmaking, it is important to consider how the law affects the behavior 

of the public and the agency that enforces the law. In this case, the solution would still be to 

increase the reward for enforcing the law and decreasing the reward for not enforcing law. The 

challenge with this example is to find a solution that would not lead to altered behavior 

throughout the enforcement, and would not lead to an increased reward for falsifying evidence 

or an increased reward for being finicky within the boundaries of the law. 


