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widespread use, it seems as though few executives understand how
a discount on loss affects the underlying mathematics of casino
games1. This is a serious statement, as gaming is a core product, if not
the core product, for many of these executives. Without knowledge
of discount mechanics, management can severely damage the
earnings of a gaming property. Therefore, understanding the
potentially devastating effects of discounts is not only of vital
importance, it is also a critical responsibility of casino executives.

Cost of a Discount
A discount on loss effectively reduces the casino’s advantage.

Consider the following example. Let’s assume that management
replaces the double-zero roulette wheels with single-zero wheels.
The double-zero wheels have a 5.26 percent house advantage, while
the single-zero wheels have a 2.7 percent house advantage. In effect,
this exchange would reduce the house advantage by 48.7 percent
((0.0526 – 0.027) / 0.0526). Discounts on loss have the same effect, as
they alter the house advantage of the games. For example, the
casino can expect to win only a portion of the player’s losing wager
under the terms of a discount. 
Before implementing a discount on loss program, casino

executives must understand how the discount affects the house
advantage, the cost of the discount, and how to establish a program
that encourages play. Surprisingly, many existing programs actually
provide an incentive for players to minimize play. Most importantly,
the program design must ensure that an acceptable amount of
profit is produced.

Discount Cost Framework
A discount on loss of 10 percent seems straightforward to most

gaming executives. However, math involving probabilities is often
more difficult than it appears, especially with regard to setting up
the problem to be solved. The math related to discounts is no
exception. To demonstrate this point, consider the subtleties
associated with the following cost principles:

• Within the context of the expected value formula, the cost of the
discount is dependent upon the game’s outcome probabilities and
the amount of the discount.

By

Discounts on loss were originally used to entice players to pay
outstanding gambling debts. In the late 1970s and early 1980s, when
few jurisdictions offered gambling, there were few premium players.
Although the gaming action of these players pales in comparison to
that of today’s high rollers, they were great players for their time.
Consider the early 1980s, an era before gambling debts were legally
collectible. In those days, casino executives had few options for
dealing with players who refused to pay outstanding gambling
debts.
These early high rollers were known to play for dozens of hours

during a single trip, breaking only to eat and sleep. When their trip
ended, casino executives could be holding in excess of $1 million in
signed markers. (This was a much more considerable sum in the
1980s than it is today.) At this point, management would attempt to
collect the debt, which often became a waiting game. 
When a player applied for casino credit, he was asked how he

planned to settle any outstanding debt. Typically, the terms of the
credit allowed for a maximum of 45 days in which to settle
outstanding debts. Unfortunately, players often failed to adhere to
the stated terms of the collection policy. It was not unusual for a
gambling debt to remain outstanding for periods in excess of one
year.
As a result of these extended collection periods, the discount on

loss was born. This incentive was originally conceived to encourage
early settlement of outstanding gambling debts. From those humble
beginnings, discounting has grown into a remarkably expensive
marketing tool. The primary use of discounts has also changed, as
casino marketers have transformed a collection incentive into a play
incentive.
To some degree, discounts are offered by nearly all major U.S.

casinos and many other casinos throughout the world. Yet, despite

Editor’s Note: The following article is an excerpt from the book, Principles
of Casino Marketing, written by Jim Kilby and Anthony F. Lucas. We
feature an extended version of this article on our website. You can find
out more about their book at www.principlesofcasinomarketing.com.

Casino Enterprise Management SEPTEMBER 2011 www.CasinoEnterpriseManagement.com72



• The cost of the discount is dependent upon the number of hands
or rounds played. 
• The cost of the discount is dependent upon the volatility of the

wagering activity, with respect to the dollar amount wagered per
decision.
• The cost of the discount is affected by the bet’s payoff odds.

Game Probabilities and Discount Magnitude
If a player receives a 10 percent discount, the casino is returning

10 percent of the dollar amount lost by the player. Thus far, the cost
appears to be 10 percent. However, this is where the misconception
begins. The cost of a discount is not the percentage of the actual loss
returned to the player. In fact, the cost of the discount should be
thought of in terms of the percentage decrease in house advantage
resulting from the offer. For instance, let’s assume the customer plays
one hand of baccarat and wagers one unit on the player proposition.
The payoff on a winning player-side wager is one to one. The
probabilities associated with baccarat outcomes are as follows:

Player hand win = 0.4462466
Banker hand win = 0.4585974
Tie = 0.095156

In this scenario, the player’s expected value would be computed as
follows:

(0.4462466 * 1) + (0.4585974 * -1) + (0.095156 * 0) = -0.012351

Alternatively stated, the player would be expected to lose 1.2351
cents per dollar wagered. If a 10 percent discount on loss carries a
cost to the casino of only 10 percent, then a discount, after one hand,
should reduce the expected value (1.2351 cents) by 10 percent.
However, that isn’t the case. Per the terms of the discount, the player
would only lose 90 percent of his wager on losing hands, but he
would win 100 percent of it on winning hands. Remember, the
player-side wager carries a one-to-one payoff. Plugging these revised
terms into the previous formula, the following result is produced:

(0.4462466 * 1) + (0.4585974 * -.90) + (0.095156 * 0) = +0.03351

Remarkably, the player would now be expected to win 3.351 cents
of every dollar wagered. In summary, the bettor has gone from a
disadvantage of 1.2351 percent to an advantage of 3.351 percent. A
discount after one hand costs the casino its entire advantage and
more! In fact, the casino suffers a 371 percent decrease in the house
advantage. Of course, any decrease in excess of 100 percent turns
the game in favor of the player, making this a startling result.

Principle: The cost of the discount is dependent upon the game’s
outcome probabilities and the amount of the discount.

Number of Decisions
If a player were to play two consecutive hands before receiving

the discount, the difficulty of the math increases. After playing two
hands, the player could have won the first and lost the second, lost
the first and won the second, tied/pushed the first and won the
second, etc. Figure 1 shows a tree diagram that illustrates all of the
possible two-hand outcomes. 

gaming operations marketing

www.CasinoEnterpriseManagement.com SEPTEMBER 2011 Casino Enterprise Management 73



gaming operations marketing

Figure 1: Possible Outcomes for Two Hands of Baccarat

Table 1 summarizes Figure 1 by listing all possible outcomes, their
associated probabilities and the resulting expected value. In this
case, the expected value represents the player disadvantage.

Table 1: Summary of Figure 1

The player’s expected value divided by the total wager of two
units equals the player’s disadvantage. If the sign were reversed, it
would represent the house advantage. That is, a player disadvantage
of -1.235 percent results in a house advantage of 1.235 percent. The
following equation computes the player disadvantage on the player-
side wagers.

-0.02470 / 2 = -0.01235, or -1.235 percent2

However, with a 10 percent discount, the player forfeits only a
fraction of the loss incurred over the two-hand period. When the
player wins, he is paid the full amount. The probabilities of the
outcomes do not change; only the cash flows associated with the
player’s losing outcomes are revised. These revised outcomes
produce an increased expected value for the player. In fact, the
increase is profound, as it transforms the previous player
disadvantage into a player advantage. Table 2 summarizes the effect
of the discount on the player’s expected value.

Table 2: Effect of 10% Discount

The following equation computes the player’s new expected
value:

0.02609 / 2 = 0.01344, or 1.344 percent

Note that this is a positive value, reflecting a house disadvantage.
That is, a 10 percent discount after two hands decreases the casino’s
game advantage by 209 percent (i.e, from 1.235 percent to -1.344
percent). Of course, any decrease in the house advantage equal to or
greater than 100 percent will result in negative cash flows for the
casino. In fact, management must retain at least enough t-win to
cover operating costs.
Remember, in the first example, the player also received a 10

percent discount but played only one hand. In the one-hand
scenario, the 10 percent discount decreased the casino’s house
advantage by 371 percent. By increasing the number of hands
played from one to two, the same 10 percent discount decreased the
casino’s game advantage by 209 percent. Although neither result is
profitable for the casino, it demonstrates an important point. That is,
as the number of decisions increases, the cost of the discount
decreases, all else held constant. 

Principle: The cost of the discount is dependent upon the number of
hands or rounds played.

Wagering Volatility
In the previous example, the two-hand outcome distribution was

based on the assumption of a constant wager. Such wagering
behavior is often referred to as flat betting. When the amount of a
player’s wager remains constant, the casino’s discount cost is
minimized. However, as the player varies the amount of his wagers,
the cost of the discount increases. To demonstrate this phenomenon,
let’s assume the player makes two wagers: $1 on the first hand and
$10 on the second hand. Figure 2 shows a tree diagram that
illustrates all the possible two-hand outcomes of such a scenario.

A B A x B

Outcome Probability Product

-1.8 0.21031 -0.37856

-0.9 0.08728 -0.07855

0.0 0.41835 0.00000

+1.0 0.08493 0.08493

+2.0 0.19914 0.39827

1.00000 0.02609 Expected Value
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A B A x B

Outcome Probability Product

-2 0.21031 -0.42062

-1 0.08728 -0.08728

0 0.41835 0.00000

1 0.08493 0.08493

2 0.19914 0.39827

1.00000 -0.02470 Expected Value
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Figure 2: Two-Hand Outcomes in Baccarat – Uneven Wagering Table 3 summarizes Figure 2 by listing the net gain or loss (A)
along with the compound probabilities of each possible two-hand
outcome (B). The products of each net gain/loss and its associated
probability (A x B) are summed, producing the player disadvantage,
or expected value.  

Table 3: Two-Hand Outcome Distribution and Expected Value –
Uneven Wagering

gaming operations marketing

Win $10

.44625

.44625

.09516

.09516

.45860

.45860

.44625
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.45860
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Tie

Tie
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Tie
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Lose $1

Win $10
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A B A x B

Outcome Probability Product

+11 0.199136 2.19050

+1 0.042463 0.04246

-9 0.204648 -1.84183

+10 0.042463 0.42463

0 0.009055 0.00000

-10 0.043638 -0.43638

+9 0.204648 1.84183

-1 0.043638 -0.04364

-11 0.210312 -2.31343

1.000000 -0.13586 Expected Value
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The following formula computes the player’s disadvantage by
dividing the expected value from Table 3 by the total amount
wagered over the two hands of baccarat:

-0.13586 / $11 = -0.01235, or -1.235 percent

Of course, by reversing the sign from negative to positive, this
quotient also represents the house advantage. As always, before any
discount, the house advantage on player-side wagers in baccarat is
1.235 percent. However, if the player is granted a 10 percent discount
on loss, the player’s expected value becomes positive. Alternatively
stated, the casino’s expected value becomes negative. Table 4 shows
the computation of the player’s expected value.

Table 4: Effect of 10% Discount – Uneven Wagering

The following formula computes the player’s advantage, after the
discount, by dividing the expected value from Table 4 by the total
amount wagered over the two hands of baccarat:

0.32768 / $11 = 0.0298, or 2.98 percent

This player advantage of 2.98 percent is increased from 1.34
percent in the previous example. The player advantage computed
from the previous example (1.34 percent) was also based on a two-
hand scenario; however, flat betting was assumed. The increase to
2.98 percent was caused by the introduction of wagering volatility.
That is, by varying the amount of the bets from the first to the
second round, an increase in the player advantage occurred.

Principle: The cost of the discount is dependent upon the volatility of
the wagering activity, with respect to the dollar amount wagered per
decision. 

Effect of Payoff Odds
The cost of the discount is also affected by the bet’s payoff odds.

This principle is most germane to roulette play. Consider the double-
zero roulette player who always wagers on propositions with 1:1
payoffs, such as red, black, odd, even, etc. All else held constant,
discounting the losses of this player will cost the casino less than

discounting the losses of a roulette player who always places bets on
single numbers. A winning single-number wager is paid at a rate of
35:1. 
To demonstrate the effect of the payoff on the cost of the

discount, let’s first examine the cost of a discount when players
wager on propositions that pay 1:1. These bets are also known as
even-money wagers. Next, we will examine the effects of the same
discount on players who place single-number wagers. Table 5 lists all
possible outcomes, the probability of each possible outcome, and
the resulting expected value for players who make even-money
wagers.
From Table 5, the casino can expect to win 5.26 percent of every

dollar wagered. How will a 10 percent discount affect this house
edge? Table 6 lists all possible outcomes, the probability of each
possible outcome, and the resulting expected value for players who
make even-money wagers. However, in Table 6, the player’s expected
value is computed after considering the effect of a 10 percent
discount. Further, this revised expected value is computed after a
single spin of the wheel.

Table 6: Effect of a 10% Discount – Even-Money Roulette Wagers

In this case, the cost of the 10 percent discount is 100 percent of
the game’s base advantage. That is, the house would relinquish its
entire advantage. Management should expect to earn nothing from
this player. 
Next, the house advantage associated with single-number roulette

wagers is computed. Table 7 lists all possible outcomes, the
probability of each possible outcome and the resulting expected
value for players who make single-number wagers. 

Table 7: Single–Spin Outcome Distribution and Expected Value –
Single-Number Roulette Wagers

The expected value of 5.26 percent from Table 7 is common to the
double-zero wheel, when no discount is applied. Table 8 also
contains all possible outcomes, the probability of each possible
outcome, and the resulting expected value for players who make
single-numbers wagers. However, the expected value in Table 8
includes the effect of a 10 percent discount. Notice that the casino
no longer wins one unit from the player. The casino now wins 90
percent of one unit.

A B A x B

Outcome Probability Product

+11.0 0.19914 2.19050

+1.0 0.04246 0.04246

-8.1 0.20465 -1.65765

+10.0 0.04246 0.42463

0.0 0.00906 0.00000

-9.0 0.04364 -0.39274

+9.0 0.20465 1.84183

-0.9 0.04364 -0.03927

-9.9 0.21031 -2.08208

1.000000 0.32768 Expected Value

A B A x B

Outcome Probability Product

1.0 0.47368 0.47368

-0.9 0.52632 -0.47368

0.00000 Expected Value

A B A x B

Outcome Probability Product

35 0.02632 0.92105

-1 0.97368 -0.97368

-0.05263 Expected Value
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Table 8: Effect of a 10% Discount – Single-Number Roulette
Wagers

The 10 percent discount proves to be disastrous, as the casino’s
advantage is decreased by 185 percent. Here, the discount has
created a player advantage of 4.474 percent. In summary, the same
10 percent discount reduced the house advantage by 100 percent
when applied to even-money wagers, but reduced the house edge
by 185 percent when applied to single-number wagers. Although
both cases are completely unacceptable, the effect of the payoff on
the cost of the discount becomes clear.

Principle: The cost of the discount is affected by the bet’s payoff odds.

Equivalent Wagers
Whenever the casino’s advantage is decreased via changes to the

game advantage or through a discount on loss, it is important to
understand the effects of such actions on the casino’s profitability.
For instance, if management were to exchange the double-zero
roulette wheels for single-zero wheels, the game’s advantage would
be reduced from 5.26 percent to 2.7 percent3. Such a change would
reduce the casino’s advantage by 49 percent. This means that a
player wagering $513 on a double-zero wheel will generate the
same t-win as a $1,000 bettor at a single-zero wheel. This occurs in
spite of the fact that $513 is only 51.3 percent of $1,000.
Unfortunately, most casino executives would prefer the $1,000

bettor to the $513 bettor. However, the $513 bettor should be
preferable, as both players will generate the same theoretical win;
however, the outcome distribution of the $513 bettor will feature a
much smaller standard deviation. Because the t-win is the same, the
reduced outcome volatility of the $513 bettor should make him
more attractive to management. Alternatively stated, why would
management accept increased risk without an increased return?
That is, why suffer potentially extreme outcomes for no additional t-
win? Table 9 compares the t-win and standard deviation produced
by the two bettors after 300 spins.

Table 9: Comparison of Outcome Distributions – Single-Zero v.
Double-Zero Bettors
(Assume 300 spins and even-money wagering)4

From Table 9, notice that the t-win is nearly identical, while the
standard deviation of the single-zero player is nearly twice that of
the double-zero player. Not only is the double-zero player’s outcome
distribution less volatile, but it is also easier for casino marketers to

find $500 bettors. Per the central limit theorem, as the number of
same-sized bettors increases, the relative volatility of the collective
outcome distribution decreases. That is, as the number of same-sized
bettors increases, the likelihood that the casino’s actual win/loss will
be near its theoretical win also increases. In the end, the more same-
sized bettors casino marketers can attract, the less likely it becomes
that management will suffer outcomes that are wildly divergent
from the casino’s t-win. 
The lesson here is that discounts not only decrease the game’s

advantage, but they also retain the standard deviation of the larger
bet. To this point, discounts can have further-reaching effects than
most might imagine. For example, increased earnings volatility leads
to missed earnings projections, which in turn leads to increased cost
of capital in equity markets. As casino marketers in most public
gaming companies are fond of discounts, management must be
mindful of the fallout from the practice. That is, any increases in the
cost of capital could certainly affect a company’s expansion and
development plans, among many other things.

1 Salmon, J., Lucas, A.F., Kilby, J., & Dalbor, M. (2004). Assessing discount policies and practices within the casino industry. 

Gaming Research & Review Journal, 8(2), 11-25. Binkley, C. (2001, September 7).  Reversal of fortune. Wall Street Journal, 

pp. A1, A8.

2 Player disadvantage on player-side wagers from Kilby, J, Fox, J, & Lucas, A.F. (2004). Casino Operations Management, 2nd 

ed., New York: Wiley, p.216.

3Kilby, J, Fox, J, & Lucas, A.F. (2004). Casino Operations Management, 2nd ed., New York: Wiley, p. 150.

4 T-win and standard deviation computed using Casino Marketing Manager software, version 3.3.2. This software was 

designed to calculate the cost of discount offers. Free trial-downloads available at JimKilby.com. 
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Game Wager Payoff Odds Theoretical
Win

Standard
Deviation

Single-zero $1,000 1:1 $8,108 $17,314

Double-zero $513 1:1 $8,100 $8,873

A B A x B

Outcome Probability Product

35.0 0.02632 0.92105

-0.9 0.97368 -0.87632

0.04474 Expected Value

To read the rest of this article,
visit CEM’s web exclusive area of
the website at www.aceme.org/
web-exclusives. You can also visit
the book’s website at www.
principlesofcasinomarketing.com. 
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