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Executive Summary – Parker Brother’s Proper Property Probabilities (in Monopoly)

Problem Statement

The Monopoly board game by Parker Brothers is one of the most popularly played board games in America. Though the distribution of landing on a space is largely determined by the roll of two dice, the use of Chance cards, Community Chest cards, and Go-To-Jail space change these probabilities. Our task is to examine the significance of these probabilities in determining a properties’ value to the players. 

Model

We created our model using two methods – the first used convolution, and the second used the concept of regeneration points. Both models involved the creation of a matrix, GoTo, in which P(i,j) was the probability of moving from location i to location j in one roll. Both methods were used to solve for the long-term probabilities associated with being on any location on the board. 

Data

Data concerning movement from Chance and Community Chest cards as well as the costs and revenues associated with each property were obtained from a Monopoly board game.

Analysis

Our model was used to answer several questions related to the expected revenue associated with each property. These metrics were combined with information on the costs of purchasing and developing properties to come up with a metric of the time until payback (TUP), which we used to rank the most desirable properties. From this analysis, we determined that the most desirable color group of properties, based on the lowest time until payback, is the orange group of properties. The second metric used was the number of dice rolls needed to generate a certain amount of profit. Based on this analysis, if a profit of level below approximately $8000 is desired, the orange group of properties is most desirable. At higher profit levels, the green properties become the most desirable. 

Conclusions and Recommendations

The probabilities associated with being in any position on the board vary, as do the costs and revenues associated with each properly. Given this, players should use metrics such as the time until payback, or time until a certain profit, to determine the relative values of different properties. Based on our analysis and these metrics, the orange group of properties is the most valuable to players for low desired profit levels, while the green properties are more desirable for higher profit levels. 

