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ACCOUNTING

Understanding slot machine math can be daunting for
even the most seasoned individual. You do not have to be

an accountant, analyst, or even a statistician to understand 
the fundamentals of slot math.  The take-away is to know why
this math is so important in monitoring performance and
compliance at your property.

Slot machine math will assist in determining:

• Whether a machine is performing as the vendor intended.

• The customers’ preferences for a machine on the floor.

• How much is reinvested in a customer with players club 
rewards.

To determine whether an individual slot machine is per-
forming as the vendor intended we
first need to know the benchmark.
This benchmarking information can
be obtained from the probability
accounting report or “PAR work-
sheet.”  Typically, this worksheet is
provided by the vendor at the purchase
date and is based on the game software
purchased. Often, when game soft-
ware is purchased, the vendor pro-
vides many different choices of game
themes that can be turned-on for the
customer to select from. In the follow-
ing example, a machine with only one
active game theme will be utilized.
Although PAR worksheets can span
from just a few pages to hundreds of
pages, typically, only four pieces of
information are focused upon: 

1. The payback percentage – this is the theoretical 
percentage of what the customer should retain. 

2. The hold percentage – this is the theoretical percent-
age of what the casino should retain.  

3. The confidence interval – the probability that the 
payback and hold percentages will fall within the 
parameters set by the manufacturer (provided by the
vendor, usually a 90% or 95% probability). 

4. The volatility index   – determines the frequency and size
of the payouts on a machine. It is presented on the PAR

worksheet as a number. The bigger the number, the
more volatile the machine is.  

For example, say that a customer inserts a $100 bill and plays
$100 of credits on a machine.  According to the PAR worksheet,
the theoretical payback percentage is 92%. If the machine
behaves perfectly (which would most likely not be true in real
life due to the low amount of play), the customer should have
$92 left over in credits before cashing out. The casino would have
made $8 based on the theoretical hold percentage.  Expanding
on this example; over a period of one month customers play
237,000 games on the machine, yet the casino only holds 4%
for that month. The question is, given the information provided
by the vendor, is it acceptable to have a 4% hold rather than the
8% theoretical hold previously experienced?     

Based on the math and with a 90% confidence interval pro-
vided by the vendor, the casino will hold between 3.38% and
12.62%. Therefore, it is likely that the machine in this example
is performing within expectations given the volume of play. If the
result was not within expectations, the most common procedure
would be to perform an investigation on the machine. 

The customers’ preferences for a machine on the floor can
be determined through evaluation of which game themes a 
customer plays the most. By reviewing the metered credits
played for the various game themes offered on each machine, 
management can determine the favored game and is better
suited to design the casino floor. However, it is also important
to understand how the favored game can change the theoretical
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payback/hold percentages for the machines. In the previous
example, the benchmark provided was based on one game
theme played. On a machine with several game themes offered,
a weighted average theoretical percentage must be utilized in
order to capture the most accurate payback and hold percent-
ages. In this example, three game themes will be offered.  
To determine the weighted average payback/hold, the vendor’s
theoretical payback percentages per game theme and metered
credits played per game theme must be known. The basic 
calculation is as follows:

According to the metered credits played above, the customers
prefer the Paleoman game. The benchmark to be used in the
future will be 93.58% theoretical payback to the customer, or
a 6.42% theoretical hold for the casino.  

A means to determine how much is reinvested in a customer
with players club rewards would be the reinvestment formula.
When the players club decides how many points to provide 
players based on their play, often it is not translated into what
the dollar cost will be to the casino. Using the same informa-
tion above, how much the customers would have earned in 
players club rewards and how the theoretical hold can affect the
reinvestment percentage can be calculated. For this example,
the players club only offers cash back:  

Whether or not this percentage is too large depends on the
internal budgeting for the players club. To illustrate the effect
of the changes in the reinvestment percentage, use the same
information, but change the theoretical hold percentage:

It is important to note that the casino reinvests the same 
dollar amount regardless of the hold percentage, thereby 
making the reinvestment percentages much larger on smaller

theoretical holds (an inverse relationship). It is also important
to review these numbers consistently to ensure that the 
reinvestment percentage aligns with the intention of the 
players club.

In summary, the basics of slot machine math are not all that
complicated. Don’t be afraid to ask questions, delve into PAR
worksheets, or have the ‘numbers people’ describe how they 
calculated the information. Often, when the math is over-
looked, it can be very costly to the casino.  ®
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