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Executive Summary 
 The purpose of this report is to review the methodologies undertaken to calculate 

the house edge and the analysis behind the optimal payout structures and rules for the 

proposed casino game, Jacks. Player enjoyment was taken into account in addition to 

overall balance of the game in the calculation of the house edge. It was found through a 

simulation based statistical analysis that 3 decks should be used for the game. The 

optimal number of cards dealt to the dealer is 6 and the dealer should be allowed to 

keep 4 of those cards. The most important aspects of the simulation based statistical 

analysis, however, relate to the payout structures for the Jackspot bet and the Qualifying 

Hand. The ideal payout structure for the Call and Jackspot bets should be as follows 

given a Qualifying Hand of 20 (the reasoning for this will be explained in the report): 

Winning Hand Ante Bet Call Bet Jackspot Bet 
Winning with 0 Jacks 1 To 1 1 To 1 Lose 
Winning with 1 Jacks 1 To 1 1 To 1 1 To 1 
Winning with 2 Jacks 1 To 1 1.5 To 1 4.5 To 1 
Winning with 3 Jacks 1 To 1 2 To 1 17.5 To 1 
Winning with 4 Jacks 1 To 1 3 To 1 35 To 1 

 

This payout structure would leave the house with about a 2.0% edge and a player 

standard deviation in dollars per hour of about $11.17. The player standard deviation in 

dollars per hour is a useful metric because it is a proxy for the swings that can be 

expected. The methodology and findings are presented in more detail in the report. 
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Game Rules and Structure 
 The game rules and structure are presented first in order to provide a familiarity 

with the game and a starting point for the analysis. The objective of the game of Jacks is 

for the player to end up with a lower scoring hand than the dealer. For the purposes of 

this game, Jacks are worth zero points and Kings, Queens, and Tens are worth 10 points. 

Aces are worth 1 point and all other cards are worth their face value. The player and the 

dealer are each dealt 6 cards. The player’s cards are dealt first with two down and four 

up. The player then makes a decision, based on the value of his or her hand, to exchange 

up to two cards in the 4 card hand for up to two of the remaining unknown “Chance” 

cards. Once the decision is made by all players, the dealer reveals the 6 card hand and 

chooses the lowest 4 card combination. If the player’s hand is lower than the dealer’s 

hand, the player wins.  

 The betting for the game is based on a three-bet system. Initially, the player places 

an ante bet that pays 1:1 if the player wins, otherwise, the player loses this bet. Once the 

cards are dealt, the player can opt to continue with the hand and place a Call bet. Finally, 

similar to a “pairs plus” bet in 3-card poker, the player can place a Jackspot bet which 

pays off based on the number of jacks in a player’s hand. This game results in a fairly 

simple basic strategy that was used as an assumption for the remainder of the analysis. 

Specifically, since the expected value of any given “Chance” card is about 5.7, players 

should trade any card 6 or greater in exchange for the “Chance” card(s). 
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Analysis 
 Based on the rules above, a statistical analysis was undertaken in order to optimize 

the rules and payout structures for the game. The analytic method chosen for the game 

was based on simulations. Simulations are also known as the Monte Carlo method and 

they are used when a closed form mathematical solution to a given problem is unable to 

be determined or where the closed form solution would take far too long to obtain. In 

this case, given the number of changing variables, the closed form solution would be 

nearly impossible to calculate. The simulation method of analysis creates outcomes based 

on the average of a large number of trials where the rules of the game can be specified 

precisely and altered one at a time in order to see the effect on the calculated outcomes. 

Matlab provides an environment where this methodology can be applied in a 

straightforward manner and it was the software program utilized for this analysis.  

 The first analysis that was undertaken was the determination of the optimal 

number of decks. This was done by holding the other variables constant and varying only 

the number of decks in the shoe. The analysis showed that as the number of decks 

increased, the house edge decreased. Similarly, the player standard deviation in dollars 

per hour increased with the number of decks. Playing with only 1 deck allowed for too 

great of a house advantage, and a lower standard deviation for the player. On the other 

hand, playing with a full 6 deck shoe reduces the house edge to a point where the payout 

structure has to be altered in order to account for the reduction in the advantage to the 

house. The trade off between these two aspects of the structure of the game favors the 

use of 3 decks overall, which would allow for more generous Jackspot and Call bet 

payouts and, therefore, an increase in player enjoyment.  

 The next analysis to be undertaken was the assessment of the payout structures 

for the Call and Jackspot bets. These payout structures directly relate to house edge and 

player enjoyment. Larger payouts favor the players whereas smaller payouts favor the 
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house. The achievement of balance between the two with respect to maximizing player 

enjoyment results in the creation of an exciting casino game. In order to properly assess 

the optimum payout levels, a simulation analysis was conducted whereby the call bets 

were varied first in order to see what structure would lead to a good balance. It was 

determined that a more gradual payout structure was called for in order to leave more 

payout for the Jackspot bet. The Jackspot bet thus became the focus of the analysis and 

in order to assess the best payout structure, the following table was created:  

Jackspot Bet Payout Structure 
0 Jacks 1 Jack 2 Jacks 3 Jacks 4 Jacks     

0 1 5 20 40 Edge Stdev 
0 1 4.35 17.40 34.80 0.22% $11.26  
0 1 4.30 17.20 34.40 0.56% $11.20  
0 1 4.25 17.00 34.00 0.87% $11.09  
0 1 4.20 16.80 33.60 1.19% $10.96  
0 1 4.15 16.60 33.20 1.41% $10.87  
0 1 4.10 16.40 32.80 1.70% $10.86  
0 1 4.05 16.20 32.40 2.00% $10.77  
0 1 4.00 16.00 32.00 1.98% $10.69  
0 1 3.95 15.80 31.60 2.35% $10.63  
0 1 3.90 15.60 31.20 2.39% $10.57  
0 1 3.85 15.40 30.80 2.86% $10.51  
0 1 3.80 15.20 30.40 3.00% $10.47  
0 1 3.75 15.00 30.00 3.21% $10.38  
0 1 3.70 14.80 29.60 3.41% $10.31  
0 1 3.65 14.60 29.20 3.87% $10.20  
0 1 3.60 14.40 28.80 4.13% $10.15  
0 1 3.55 14.20 28.40 4.49% $10.05  
0 1 3.50 14.00 28.00 4.45% $10.07  

 

 Based on the above table, it is clear that as payouts become less generous, the 

house edge increases and the player standard deviation in dollars per hour decreases. The 

starting point of [0 1 4.35 17.40 34.80] was chosen because it was at that point that the 



 

 6 | P a g e  

house advantage was about equal to 0. The house must have an advantage for the game 

to be a possible addition to the casino portfolio of floor games. On the other hand, high 

payouts attract players and large swings in dollars per hour add a level of excitement to 

the game. Typically, a house edge of between 0.5% and 4.5% exists for games of this 

nature. As a result, the analysis was limited to about this range. While individual casinos 

can choose their optimum house edge on a case by case basis, the house edge of 1.98% 

provides an excellent mix between payout structure, player enjoyment, and house 

advantage. In this case, the house wins about 2 cents for every dollar wagered and the 

player retains a relatively high and even numbered payout structure in addition to a 

variation of over $10 on a bet of 1 dollar. This payout structure assumes no qualifying 

hand limit. Adding that aspect to the analysis significantly altered the recommendation.  

 The relationship between house edge and qualifying hand was found to be highly 

non-linear, and, as a result, very useful in assigning the optimal payout structure. The 

results of the analysis are presented in the table below:  

Qualifying 
Hand 

House 
Edge 

Standard 
Deviation 

40 2.13% $10.69  
39 1.99% $10.69  
38 2.07% $10.71  
37 2.20% $10.65  
36 2.16% $10.66  
35 2.43% $10.61  
34 2.11% $10.69  
33 2.06% $10.70  
32 2.26% $10.66  
31 2.12% $10.70  
30 2.38% $10.64  
29 2.28% $10.71  
28 2.70% $10.67  
27 2.51% $10.74  
26 3.14% $10.64  
25 3.41% $10.65  
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24 3.44% $10.64  
23 3.89% $10.64  
22 3.80% $10.60  
21 4.32% $10.60  
20 4.44% $10.57  
19 4.38% $10.55  
18 4.01% $10.56  
17 3.86% $10.48  
16 3.10% $10.51  
15 2.43% $10.43  
14 1.25% $10.40  
13 0.20% $10.35  
12 -1.72% $10.35  
11 -3.68% $10.40  
10 -5.24% $10.32  
9 -7.21% $10.32  
8 -8.82% $10.30  

  

 Pictorially, the peak house edge at a Qualifying hand of 20 is very clear:  
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 As a result of this analysis, it was concluded that the Qualifying Hand of 20 should 

be used and the Jackspot bet payout structure simulated again given that value for the 

Qualifying hand. The results of the analysis were as follows: 

Jackspot Bet Payout Structure 
0 Jacks 1 Jack 2 Jacks 3 Jacks 4 Jacks Edge Stdev 

0 1 5 20 40 -0.79% $12.08  
0 1 4.95 19.80 39.60 -0.35% $12.01  
0 1 4.90 19.60 39.20 -0.17% $11.88  
0 1 4.85 19.40 38.80 0.29% $11.82  
0 1 4.80 19.20 38.40 0.51% $11.71  
0 1 4.75 19.00 38.00 0.63% $11.71  
0 1 4.70 18.80 37.60 1.06% $11.59  
0 1 4.65 18.60 37.20 1.19% $11.54  
0 1 4.60 18.40 36.80 1.78% $11.38  
0 1 4.55 18.20 36.40 1.68% $11.35  
0 1 4.50 18.00 36.00 1.75% $11.32  
0 1 4.45 17.80 35.60 2.23% $11.22  
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0 1 4.40 17.60 35.20 2.36% $11.14  
0 1 4.35 17.40 34.80 2.75% $11.06  
0 1 4.30 17.20 34.40 3.16% $10.98  
0 1 4.25 17.00 34.00 3.28% $10.92  
0 1 4.20 16.80 33.60 3.38% $10.86  
0 1 4.15 16.60 33.20 3.58% $10.79  
0 1 4.10 16.40 32.80 3.82% $10.71  
0 1 4.05 16.20 32.40 4.02% $10.68  
0 1 4.00 16.00 32.00 4.33% $10.59  
0 1 3.95 15.80 31.60 4.84% $10.47  
0 1 3.90 15.60 31.20 4.87% $10.42  
0 1 3.85 15.40 30.80 5.17% $10.34  
0 1 3.80 15.20 30.40 5.42% $10.26  
0 1 3.75 15.00 30.00 5.62% $10.25  
0 1 3.70 14.80 29.60 5.52% $10.21  
0 1 3.65 14.60 29.20 5.73% $10.11  
0 1 3.60 14.40 28.80 6.43% $10.01  
0 1 3.55 14.20 28.40 6.42% $9.97  
0 1 3.50 14.00 28.00 6.66% $9.90  

 

 Based on the above table, a payout structure around [1 4.5 18 36] and [1 4.45 17.8 

35.6] should be considered. Given that starting point, the payout structure of [1 4.5 17.5 

35] was tested and it was found that the house edge associated with that Jackspot bet 

payout was 1.99% with a player standard deviation of $11.17. This structure is thus 

recommended going forward.  
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Conclusion 
 It is the conclusion of this report that the game of Jacks provides an attractive 

tradeoff between house edge and player enjoyment when structured properly. The 

recommendation that follows from this report includes the Qualifying Hand, structured 

payouts, and number of decks detailed in the analysis. Overall, casinos can alter the game 

as they see fit in order to adjust their edge and the estimation (in standard deviation 

terms) of player enjoyment. That being said, most applications of the game would likely 

be close to the recommendation of this report.  

 


