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In developing this analysis a gravity model was employed. Gravity models are commonly used 

in location studies for commercial developments, public facilities and residential developments. 

First formulated in 1929 and later refined in the 1940s, the gravity model is an analytical tool 

that defines the behavior of a population based on travel distance and the availability of goods or 

services at various locations. The general form of the equation is that attraction is directly related 

to a measure of availability such as square feet and inversely related to the square of the travel 

distance. Thus the gravity model quantifies the effect of distance on the behavior of a potential 

patron, and considers the impact of competing venues.  

The basic formulation is that the interaction between two or more gaming venues is based on 

Newton's Law of Universal Gravitation: two bodies in the universe attract each other in 

proportion to the product of their masses and inversely as the square distance between them. 

Thus, expected interaction between gaming venue � and market area � is shown as: 

where �� = the gaming positions in gaming venue �, �� = the population in market area �, ��� = the 

distance between them, and k = an attraction factor relating to the quality and amenities to be 

found at each gaming venue in comparison to the competing set of venues. When this 

formulation is applied to each gaming venue gaming trips generated from any given zip code are 

then distributed among all the competing venues. 

The gravity model included the identification of 11 discrete market areas based on drive times 

and other geographic features and the competitive environment. Using our GIS software and 

CLARITAS database
1
, the adult population (21 and over), latitude and longitude, and average 

household income is collected for each zip code.  

Each of these market areas is assigned a unique set of propensity and frequency factors. Gamer 

visits are then generated from zip codes within each of the areas based on these factors. The 

gamer visits thus generated are then distributed among the competitors based upon the size of 

each facility, its attractiveness and the relative distance from the zip code in question. The 

1The GIS software used was MapInfo. This software allows for custom data generally in a tabular format with a 

geographic identification code (census tract, zip code, latitude and longitude, or similar identifier) to be mapped or 

displayed and integrated with other geographic census based information such as location of specific population or 

roadways. MapInfo is one of the most widely used programs in the geographic information systems industry. 

Nielsen Claritas is a vendor of demographic information located in the United States. Nielsen Claritas provides 

census demographic and psychographic data on a variety of geographic levels of detail ranging from census block 

groups and counties to postal zip codes. Their information is updated every six months and includes a current year 

estimate and provides a five year forecast for the future. The Innovation Group has utilized this data for inputs to its 

models for the last six years and has purchased full access to their demographic database for the entire United States. 



gravity model then calculates the probabilistic distribution of gamer visits from each market area 

to each of the gaming locations in the market.  

Each travel distance/time is evaluated to determine the likely alternative gaming choices for 

residents of the region. The model is constructed to include only those alternative venues that are 

considered to be within a reasonable travel time. These include competing casinos that have the 

potential to attract patrons, or siphon off visits from the market. Travel distances and time have 

been developed through use of our GIS system.   

The following section provides a description and definition of the various components of the 

model. 
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This measure is used to specify the number of patron trips to a gaming market, where an 

individual can make any number of separate visits in the course of a year. In order to estimate the 

gamer visits, market penetration rates, made up of the separate measures of propensity and 

frequency, are applied to the adult population in each zip code. A gamer visit can include more 

than one visit to a casino.  
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Propensity measures the percentage of adults who will participate in casino gaming within the 

zip code. This varies based upon a number of factors, which includes the number of gaming 

venues, their type (i.e. land based versus cruising riverboat versus dockside riverboat), games 

permitted, availability of other entertainment and leisure options, and most importantly distance 

from a gaming venue. Propensity in the inner market areas from 0-50 miles can vary between the 

high thirty per cent range in a single cruising riverboat market to the fifty percent range, or more, 

for multiple land based casinos with a well developed array of amenities. 
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This measures the average number of visits that an adult will make annually to casinos in the 

subject market. Frequency is a function of annual gaming budget as indicated by income 

variations, the number of venues in the market, the type of gaming facility and most importantly 

distance from a gaming venue. 
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Propensity also varies as a function of each market’s average market potential index (MPI) score. 

MPI scores are generated by Simmons Survey, a respected consumer research firm that conducts 

a nationwide survey of consumer behavior, including propensity to gamble at a casino. This 

score is an indication of the degree of likelihood that a person will participate in gaming based 

upon their lifestyle type. The MPI score inflates or discounts the participation rate of each zip 

code. For example, if a market area has an overall participation rate of 4.0 (propensity of 40% 

times frequency of 10), an MPI score of 120 for a particular zip code would effectively inflate 

the participation rate of that zip code to 4.8 (4.0 times 120%). The overall MPI score for the 

market area is a weighted average of all the zip codes within the area. 
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Win per visit varies not only by gaming jurisdiction, but also in some cases by individual 

facilities. Normatively, win per visit is a function of distance and income. Gamers traveling 

greater distances tend to spend more per visit, typically making fewer gamer visits on average.   
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Attraction factors measure the relative attraction of one gaming venue in relation to others in the 

market. Attraction factors are applied to the size of the gaming venue as measured by the number 

of positions it has in the market. Positions are defined as the number of gaming machines plus 

the number of seats at gaming tables. A normative attraction factor would be one. When this is 

applied to the number of positions in a gaming venue there is no change in the size of the gaming 

venue as calculated by the model and hence its attraction to potential patrons. A value of less 

than one adjusts the size of the gaming venue downwards and conversely a value greater than 

one indicates that the gaming venue has characteristics that make it more attractive. Attraction 

factors can be based on a number of components including branding, the level and effectiveness 

of marketing efforts, and the level of quality and amenities of a facility. Attraction factors are 

also adjusted to model the presence of natural and man-made boundaries which impact ease of 

access and convenience of travel in the market area.  

The sensitivity of the model to changes in these factors is not in the nature of a direct 

multiplication. For example, a doubling of the attraction factor will not lead to a doubling of the 

gamer visits attracted to the site. It will however cause a doubling of the attractive power of the 

gaming venue, which is then translated via non-linear equations into an increase in the number of 

gamer visits attracted to the gaming venue. This is based upon the location, size and number of 

competing gaming venues and their relationship to the market area to which the equation is 

applied. The variation of these factors is based upon The Innovation Group’s experience in 

developing and applying these models, and consideration of the existing visitation and revenues. 

The latter represents the calibration of the model and has been accomplished by adjusting 

attraction factors to force the model to recreate the existing revenues and patron counts. In this 

case attraction factors have been adjusted for each casino for each market area. This is based 

upon known visitation patterns. 


