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RESULTS/CONCLUSION

As a teenager that lives in Colorado, I constantly see people smoking marijuana and I have always 
wondered if the decision to legalize this product was the right choice. Using my knowledge of game 
theory, I modeled four legalization strategies to answer the question whether legalization would be 
the best or optimal choice.

While we are able to provide a good solution there are many factors that aren’t accounted for by 
using game theory for such a complex topic. The main thing that we all need to be able to do 
together is ensure that minors are not getting marijuana handed to them. While the government 
is getting A LOT of tax revenue from marijuana sales, they should use it towards educating teens 
and young adults in our community about the pros and cons. 

RESEARCH

Game Theory Usage

Colorado relies heavily on the sales of marijuana

Each payoff (x,y) is very specific to each player

Nash Equilibrium found by using a matrix

Pareto Optimal solution found by using a 
coordinate plane

While doing extensive research on this topic, I was 
amazed by how much Colorado’s economy relies 
on the purchase of marijuana. The taxes that go to 
the government have helped immensely with road 
construction, funding for schools, and health care.

On the contrary, there are a lot of downsides that 
occur  with the legalization of marijuana. Right now 
a big problem in our society is that minors are 
easily able to access this drug. Many producers of 
marijuana illegally sell it, so the government does 
not all the taxes they are supposed to receive.

This topic is extremely hard to find a definite 
solution, but using game theory I have used a 
simpler model to possible find the best solution.

PLAYERS:

Player 1 (column on left) is the Government, and 
Player 2 (top row) is the People of Colorado 
(society)

STRATEGIES FOR THE PLAYER 1:

‘A’ which is to legalize marijuana and ‘B’ which is to 
not legalize it.

(strategies continued above)

Game Theory Usage

STRATEGIES FOR THE PLAYER 2:

‘A’, to buy marijuana but the government will not 
collect taxes from these shops, so the owners 
keep all of the money

‘B’  to buy marijuana illegally through black 
markets for example (not government funded 
shops)

‘C’  – to buy Marijuana but physically cheat the 
government out of the taxes they are supposed to 
get from the given products

‘D’  – to buy Marijuana and give taxes to the 
government to help Colorado’s different projects 

As seen above I used movement diagrams (these can 
outline which strategies are better) to find the Nash 
Equilibrium. We ended up at (10,6) which basically 
means that both players cannot play a better move to 
maximise their strategy now. We then take all of our 
payoffs (that are in the from of a coordinate point) and 
plot it on a graph. To find the Pareto Optimal solution, we 
need to find that is farthest positive on the x-axis and 
farthest positive on the y-axis. This point is also (10,6) 
which is saying in this situation that (10,6) is the best 
possible solution (or optimal solution) for both players. 
This allows the government to legalize marijuana and 
that the people of Colorado should give back taxes so 
the government can use it to help society, such as 
putting stricter restrictions on who can buy it and 
teaching teens about the pros and cons.

To figure out the bes[t solution to this problem we have to use a matrix and define the respective players 
and their payoffs or actions (I assigned a specific number that defines how good an action is, 10 is the best)
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