The effect of continuous shuffle machines on the game of Blackjack.

After around 8 months of studying blackjack, I very recently played a few hands of BJ in a casino where all of the BJ tables were serviced by CSMs (Shufflemaster one-2-six models). I played simple basic strategy, and left the table three units up after less than 20 hands. Considering everyone else at the table was losing, some players quite considerable amounts, this looked to me to be about as good as things would get. I let somebody else have my seat at the table.

This short session set me thinking however - is it possible to gain an edge in games serviced by these machines? What effect does using them have on the dynamics of the game? Are they really a good thing for the basic strategy player?

One of the selling points regularly highlighted by Shufflemaster Inc, (the manufacturers of CSMs) is that they help to reduce costs to the casino as only four decks of cards need to be used instead of six. This is also considered to be beneficial to players as the house edge off the top of a neutral shoe loaded with four decks is reckoned to be 0.35% (1), whereas for six decks it's 0.40%. So there's a benefit to the player of 0.05%. Who wouldn't want to play a game with a lower house edge? However, I think this is a simplistic and misleading view, and that the use of a CSM in place of a traditional shoe has a far more profound effect on a player's ability to walk away a winner.

Blackjack is the most popular casino game in the world for a very simple reason - people know it's beatable. The low house edge and natural variation within the game mean that anyone can win in the short term. Some players are fortunate to win time and again even though the overall expectation favours the house. But what is the basis for the variation in the game?

Largely the order in which the cards end up after being shuffled, although there are other factors - the particular ruleset in force for a game and, of course, how a player plays the hand he or she has been dealt. The combination of these variables therefore dictate whether a player is likely to win or not. For the remainder of this discussion, it should be assumed that the rulesets of comparable shoe and CSM dealt games are identical, and that perfect optimal basic strategy is played at all times by the players - this then eliminates two sources of variation and focuses on the variation resulting from only the order of the cards, something that a CSM id designed to continuously alter.

Before we go on, let's also look at the "house edge" (HE) for Blackjack. The house edge on a 6 deck shoe game, with the optional rules dictating that the dealer must stand on soft 17 (S17), allowing doubling down on any two cards (DOA), allowing doubling down after splitting (DAS) and with no surrender (NS) is around 0.40%. But how is this figure calculated? In essence it's a calculated average, based upon samples of millions of hands of computer simulated blackjack being played using optimal basic strategy. Of course, as with all averaging, there is the range of results that the average is calculated from, and in the case of Blackjack this range will include both positive and negative values for the house edge. The average HE will also vary with the number of decks of cards in play and the particular rules in use. In general though, a six deck shoe game is said to have an average HE of around half a percent for perfect basic strategy players. Players who do not play basic strategy will be giving the house a greater advantage than they need to.

In a shoe game, after being shuffled a proportion of the cards are cut out of play and then they're all placed in the shoe. Their order doesn't change again until the shoe is played out, the cut card appears, and they’re re-shuffled. It follows then, that as the order of the cards remain fixed for that shoe, the floating edge of the game, whether it favours the house or the player, also becomes fixed for that shoe. Effectively the composition that results from the shuffle up makes each game unique from a point of view of the edge. This edge can be in the player's favour (up to around 3.5%) or the house's favour (up to around 4.5%). This variable is dictated by those cards that are in the cut off portion of the shoe that won't be played, and the composition of those cards that will.

In BJ, tens and aces favour the player, and low cards favour the house. More high cards in play are good for the player, and more low cards good for the house. In a 6 deck shoe with a deck and a half of cards cut out of play, with a perfectly equal distribution of high cards and low cards across the six decks, the 78 cards in the cut off portion would contain 6 Aces and 24 tens/pictures. If all 78 cards were aces and tens - the maximum possible - then there would be an additional 48 cards in this portion. Divide this by the number of decks in play, and assuming each additional card per deck average represents around half a percent the house edge will be boosted by an additional 8 x halves of a percent (giving a total of 4.5%). Inversely, if all of the cards in the cut of portion were low cards then this would reduce the house edge by 8 x halves of a percent (giving a net edge on that shoe of 3.5% in the player's favour). These figures will fluctuate as the proportion of cards cut out of play are increased or decreased - the "penetration" as this is known has a profound effect on the edge of any particular game.

So the composition of every shoe is different - different order of cards, different cards in the cut off portion. Some shoes will be player friendly (with a player advantageous edge) and some will be unfriendly (with a higher than average edge in favour of the house). Where players refer to shoes or dealers as being "hot", it's usually where they've stumbled upon a succession of friendly shoes and where players are winning significantly more than they're losing as a result of the edge being in their favour.

Next question, What proportion of shoes is it reasonable to expect will be friendly or unfriendly? Applying the laws of normal frequency distribution if we were to look at a sample of 100,000 randomly shuffled, 75% penetration 6 deck shoes, around 49,500 would have a player favourable edge and 50,500 would have a house favourable edge - the difference taking account of the averaged house edge of half a percent. To put this in perspective, if a regular player played 200 shoes over a year an average 99 of them would carry an edge in his/her favour.  This doesn't mean to say that players are guaranteed to win when playing those 99 shoes, only that on balance of probability they will win more often than they lose. Statistically 200 shoes is just not a significant enough sample on which the averages can be expected to even out.

There is also the consideration that within the playable portion of the shoe (224 cards) the distribution of high and low cards won't be perfectly even. It may be that of, say, 114 high cards in the playable portion (resulting in a player edge of 1.5%), 70 of them are located in the first two decks. In this case, most of the 1.5% overall edge on the shoe will be taken advantage of in the first 5 rounds or so (assuming a full table of 7 players), and after that the advantage will have passed. It's therefore possible to be playing some hands at a disadvantage even though a shoe is overall favourable. As a sideline note, this is the essence of counting cards - counting cards doesn't alter the edge of any shoe, but gives an indication when to bet big within each shoe, and when the advantage has passed and it's time to leave the table or bet the table minimum.

From the above, one can conclude that the natural variation within the composition of 6-deck shoes is such that on many occasions players of all abilities can play with an advantage over the house.  So how does the introduction of CSMs affect all of this?

There are two profound effects that CSMs have on the traditional shoe dealt game.

Firstly, players will never have an advantageous edge for any significant amount of time if playing a CSM dealt game. A CSM ensures that the order of the cards in play will constantly change, and therefore the peaks and troughs of advantage and disadvantage are evened out and become that of the average of an infinite number of shoes - roughly half a percent in favour of the house. Assuming that none of the cards just played and returned to the CSM are immediately redealt (only the manufacturers can confirm this or not – and they remain tightlipped on the subject), there would be a degree of latency within the recycling of played cards and this would introduce a degree variation. But a player advantage would require a full table of seven players to be playing, occur far less frequently and last for only one, or perhaps two rounds. Overall these instances would be of negligible benefit.

The second consideration is that there is no down-time needed to shuffle the cards as there is with a shoe, and so around 20% more rounds can be dealt per hour when servicing a game with a CSM. More hands dealt equates to more profit for the casino, and profits come from players losing. It's as simple as that.

The combination of the two factors above mean that a game serviced with a CSM has a vastly reduced the "it could be my night" factor, and should be viewed in the same way as any other negative expectation game. The player advantageous peaks in the floating edge, that previously allowed anyone to win on the night, are reduced to virtually nothing. Coming out ahead is far less likely.

So if you must play Blackjack where a CSM is used, play the game for entertainment by all means and treat the HE as the cost of the entertainment enjoyed. But don't be under any illusion that it's the same game as the traditional shoe dealt one which can smile on the fortunate. CSM dealt blackjack is a losing game, and on balance of probability you'll lose your money a lot faster too. Your choice !

Newb99

UK based novice blackjack player.  

1 Taken from http://www.wizardofodds.com, based on the following rules: Dealer stands on soft 17, Double down allowed on any two cards, split any two cards, double after split allowed, split up to four times, no hitting or doubling split aces, no surrender. Rounded to two decimal points. Sincere thanks to Michael Shackleford for his sterling work in creating and maintaining this site.

