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Notice

ProBJ software and documentation are distributed in the public domain for amusement only. They are provided "as is" and are subject to change without notice. No warranty of any kind is made with regard to the software or documentation. The author shall not be liable for any related errors, omissions, or statements leading to any incidental or consequential damages of any nature. Permission to copy the whole, unmodified ProBJ package only is granted, provided that the copies are not made or distributed for sale.

Introduction

ProBJ is compatible with the HP48 S and G series calculators. It consists primarily of machine code and uses System RPL for initialization and memory allocation. It may be used from any port or user memory. ProBJ provides an interactive blackjack playing interface for players with skill levels from basic to card-counting. Many rules and settings are easily configured using scrollable interfaces. During play, the recommended playing strategy (e.g., hit, stand, double down, split) can be displayed for the specific player hand and visible dealer card. Between rounds, tables of playing strategies can be reviewed and edited. ProBJ requires UFL fonts 1 and 2 and one variable named ‘BJDat’ that contains the card data, statistical data, and user-configured settings. Because of the numerous playing strategies, several versions of ‘BJDat’ have been provided for different player levels and house rules. Configured playing and betting strategies allow a simulation to be run that can play over 25,000 rounds in a minute. Using Emu48, a simulation can play over 300,000 rounds in a minute on an Intel386.

Basic Assumptions of Play

-The player plays the dealer one on one with no additional players.

-A blackjack pays off at 3:2. Thus, with a bet of $5, a blackjack by the player pays $7.5.

-A blackjack by the player and a blackjack by the dealer tie, or push.

Bugs

Although I have not been able to find the cause, a simulation produces statistical results that are slightly different than results from well regarded commercial software. The results of each round can be saved during a simulation, an incorrect strategy play or bank total may reveal the error. Please let me know if you can help correct this problem or are willing to try.

Version Changes

08-02-02:
Original release

08-27-02:
Clear Low Battery Status Bit in PrtStatus for ChkLowBat (see thanks) 
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1.1.
Deal

The glossary at the end of this document provides definitions of some terms.

1.1.1.
Hit

Deals an additional card to the player’s current hand. If the player’s hand busts, the dealer will have to play his hand out as in a real casino, but his hand may not be displayed. To view the dealer’s final hand, press “Rview”, 1.5.

1.1.2.
Stay

Takes no additional cards for current hand. If no split hands are remaining, the dealer plays his hand, which is then displayed.
1.1.3.
DDown (Double Down)
Doubles bet for the current hand and takes just one additional card. Rules for doubling are set in 1.4.1.1.

1.1.4.
Split

When the player has a hand of just two cards of equal value, he may put up additional money equal to the original bet to split his hand. Each card is then played as a separate hand. Rules for splitting are set in 1.4.1.1. Cards of equal value may be split including any ten-valued cards such as a Jack and a King.
1.1.5.
Srndr (Surrender)
The surrender option is only available if selected in 1.4.1.2. If selected, a confirmation menu appears with its own “Rcmd” key for the player’s hand and visible dealer card. It is never recommended to surrender a soft hand. Configurable playing strategies for surrender are available.

1.1.6.
Rcmd (Recommend)

While held down, this displays the recommended playing strategy (i.e., hit, stand, double down, or split) for the particular player hand and visible dealer card. It provides separate information when Insurance is offered or Late Surrender is being confirmed. It displays the running and true counts for the two configured card-counting strategies (A and B). The “A” count is the Hi-Lo strategy and the “B” count is the “Halves” strategy unless modified in 1.4.4. Stanford Wong describes both counting strategies in his book in the recommended book list. If configured for card counting, the playing strategy may be based on the true count (the running card count is used sometimes but the strategies in the versions of ‘BJDat’a provided use the true count). Pressing “MTH” is equivalent. The insurance count is not configurable. When it is a positive value, the player should take insurance. A value greater than zero indicates that the number of ten-valued cards remaining to be played is more than half as great as the number of non-ten-valued cards remaining. Because Insurance pays off at 2:1, this is a winning situation for the player. Most card counting schemes have an associated value at which insurance is recommended. This insurance count is the most accurate method for determining the favorability of taking insurance and is meant as a check of the counting system’s recommendation. Players not counting cards should never take insurance because the house has an inherent edge.

1.2.
Bank

Sets the bank value. “ENTER” saves changes; “ON” discards them. If the bank goes below 0, underflow rolls the bank below its maximum value. Underflow and overflow do not corrupt the statistical data or create any problems.

1.3.
Bet

Selects the value of the bet. “ENTER” saves changes; “ON” discards them. The amounts to choose from are determined by the settings in 1.4.3. If more than six bet values are available, the NXT key displays the additional values.

1.4.
Confg

1.4.1. (Confg Page 1) Main Configuration

The up and down arrows scroll around these options . Options are toggled with the ”+/-“ key. “ENTER” saves changes; “ON” discards them.

1.4.1.1.
House

Players may always double a hard 11.

· “Double Down on 8s” If this option is set, then the player will be allowed to double down on a hard eight with two cards.

· “Double Down on 9s”

· “Double Down on 10s”

· “Double Down on Split Hands”

· “Double Down on Soft Hands”

· “Resplit Non-Ace Pairs” If split, aces are hit only once and may not be split again. This options determines whether non-Ace pairs may be split again. The maximum number of splits is 3, which yields 4 hands.

1.4.1.2.
Misc

· “Insurance Available” makes insurance available. If not counting cards, never take insurance. If a simulation is to be run when cards are not to be counted, then do not select this option so that insurance will not to be taken.

· “Late Surrender Available” (See “Basic Blackjack Definitions”)

· “Dealer Hits Soft 17”: If checked, the dealer will hit a soft 17 instead of standing on it.

· “Dlr No Check Hole Card for BJ” means that the dealer does not check to see that he has 21 before the player doubles or splits. If the dealer finds that he has 21 after the player has placed more money on the table for doubling or splitting, the player loses all the additional money bet. Enabling this option also disables insurance.

1.4.1.3.
Decks

The “+/-“ and “+” keys increment; “-“ decrements the highlighted quantity. “ENTER” saves changes and “ON” discards them. This option sets the number of decks to be used. It also sets the penetration (shuffle point) for each possible number of decks. If you not count cards, the penetration does not matter. If you count cards, then you want as many cards as possible to be dealt before shuffling. Good penetration is about 75% of the cards. Thus for a six-deck game, 234 cards would be dealt before shuffling. Once the specified number of cards has been dealt, shuffling occurs after completion of the current round.

1.4.1.4.
Shuff

This forces a shuffles and returns to the main page. This does not create a new set of cards. It merely shuffles the existing cards. A card counter may want to shuffle if the count has become unfavorable. Of course, he cannot normally just ask the dealer to shuffle in a real casino. He would have to stop playing until the next shuffle or find a new table.

1.4.2. (Confg Page 2) Playing Strategies

Blackjack is a game in which the statistically optimal play can be calculated for any situation. These playing strategies may be viewed in entirety between rounds or displayed for just a particular play while playing by pressing the “Rcmd” softkey (1.1.6). They are also used during a simulation in which enough rounds may be played to produce statistically meaningful results. The dealer’s upcard is shown across the top of each table and corresponds to different columns. The player’s hand is shown along down the left side of the table and corresponds to different rows. The arrow keys allow scrolling around the tables. If just viewing, pressing the “F” softkey will return to the main menu without saving. “ENTER” saves changes and “ON” discards them.

1.4.2.1.
Hard

This allows setting the playing strategies for hard hands totaling 12 through 16. Any hard hand totaling more than 16 should stand. Playing strategies for hard total of 11 through 8 are found in the “DDown” (double down) strategies. The “+/-“ key toggles the available plays. If the play is dependent on the card count, then the “+” and “-“ keys adjust the count. For instance, Hi-Lo counting strategy recommends that a player stand with a hard 16 when the dealer shows a ten and the true card count is equal to, or greater than, 0.

1.4.2.2.
Soft

This displays the playing strategies for any soft hand. If the player’s hand is an Ace, 4, and 2, then look at the strategy for “Ace,6”. There is no entry for soft 21 (always stay). The option “Dh” means to double down if possible, else hit. The option “Ds” means to double down if possible, else stay. This may apply if doubling is not available for soft hands or the hand consists of more than 2 cards.

1.4.2.3.
DDown (Double Down)

Player has a hard hand totaling 8 through 11 that may be doubled. It is assumed that any hard hand of less than 8 should just be hit.

1.4.2.4.
Split

Player has a pair of cards of equal value that may be split. This also includes any pair of cards each valued 10 such as a King and a Jack. There is no entry for a pair of Aces as it is assumed that those hands are always split.

1.4.2.5.
Srndr (Surrender)
See “Basic Blackjack Definitions” for a definition of surrender. Notice that there are separate rules for surrendering a pair of 8’s and any other hard total of 16.
1.4.3. (Config Page 3) Betting Strategies

1.4.3.1.
Bets1

Use the up and down arrows to move the highlight. Use the “+/-“ and “+” keys to increment; use the “-“ key to decrement. The dollar amounts available are multiples (0 to 19) of the amount set in 1.4.3.3. In a simulation, this sets the amount to be bet in dollars at each count. In interactive play, these selections determine the values available when “Bet” is pressed. It is assumed that the bet will increase with higher counts. If not counting cards, different bets would be used when the player “felt” that the deck(s) were favorable, or the player needed to reduce the bet because the available bank was low. When counting cards, the player may not necessarily place bets as great as the upper amounts determined by the optimum bet calculations in order to draw less scrutiny.

1.4.3.2
Bets2

Like BetsA this also sets betting amounts but for higher card counts.

1.4.3.3.
Units

This sets the value of the chips being used. A person typically plays with the same valued chip and just uses more or less of them when betting. Pressing “ENTER” causes the bet selection menu to be displayed.

1.4.3.4.
Misc

· “Take Insurance” sets the count at which insurance is taken during a simulation. If not counting cards, never take insurance. If a simulation is to be run when cards are not to be counted, do not select the “Insurance Available” option in 1.4.1.2.

· “Shuffle” sets the count at which the cards are shuffled during a simulation. A card counter may want the cards shuffled if the count has become very unfavorable. Of course, he cannot just ask the dealer to shuffle. He would have to stop playing until the next shuffle or find a new table. Setting this to “-6” means that the deck is never shuffled until the shuffle point (the specified penetration) has been reached (1.4.1.3).

1.4.4. (Confg Page 4) Card Counting Strategies

ProBJ allows tracking two different counting strategies for the sake of comparison. Simulations use the “A” card-counting weights for any count-based strategy decisions.

1.4.4.1.
A:A-5

Assigns card counting weights to Ace through 5 for card counting strategy A. “Initial Count” is the starting card count after a new shuffle. The individual card values are then added to (or subtracted from) this running count as they become visible.

1.4.4.2.
A:6-K

Assigns card counting weights to 6 through 10 for card counting strategy A. Any 10-valued card is treated identically. Thus, 10, Jack, Queen, and King are all assigned an identical card counting weight.

1.4.4.3.
B:A-5

Same as 1.4.4.1, except for strategy B.
1.4.4.4.
B:6-K

Same as 1.4.4.2, except for strategy B.
1.5.
Rview

Allows reviewing up to a little over a hundred played rounds. The hands are stored in temporary memory. Exiting ProBJ or pushing data to the stack from within ProBJ will cause any saved round data to be lost. Starting a simulation will also lose existing data although simulation rounds may be saved if specified in 2.3.1.2. The bank amount and the running and true counts shown are the values at the end of each round. Any doubled hands are identified, but surrender and insurance are only evident by inspection of the change in the bank total.

1.6.
Count

Displays the same information as “Rcmd” (1.1.6) without recommending a playing strategy. Pressing “MTH” is equivalent.

2. Main Page 2

2.1.
Count (Card Counting Practice)

2.1.1
Go

Flashes cards to practice card counting. Speed and quantity are set in 2.1.3. “ON” cancels. Holding down “Count” displays the current counts. The card counting weights for each card are set in 1.4.4.

2.1.3.
Cfg

The count pairs option is useful to practice counting a table of cards after the initial deal. Instead of counting every card separately, only count cards after every player has been dealt two cards (in an actual playing situation).

2.1.4
Spike

Hold this down to have cards taken out of the deck and then display the resulting count. This can be used to produce a favorable count for the remaining cards to be dealt, i.e., to spike the deck(s).
2.1.5.
Count

Same as 1.6.

2.2
Stat

To understand the statistical information provided, the recommended websites or books may help. The Excel spreadsheet also provides many of the calculations. The accepted practice is to use unit bet values instead of actual dollar figures. I have displayed actual dollar amounts based on the unit chip value set in 1.4.3.3 for “Min Opt Bank” (Minimum Optimal Bank), “AvBt” (Average Bet), and “OpBt” (Optimum Bet). Internally, the calculations are done using unit bet values, though. Changing the chip value, therefore, does not change the accuracy of these calculations. Standard deviation (SD) is always based on unit bet values. Thus for a bet of $10 with a chip (unit) value of $5, 2 units are bet.

2.2.1.
Stat1

Displays the deck penetration (shuffle point) and numbers of cards in play. It also shows the betting strategies. Betting is shown as the count and the corresponding dollar amount bet at that count. For example, -4:5, 1:10, 2:25, 3:40 means that $5 is bet at any count less than 1, $10 is bet at counts greater than or equal to 1 but less than 2, $25 is bet at counts greater than or equal to 2 but less than 3, $40 is bet at any count greater than 3. The count will refer to either the running or true counts as set in 2.3.2.

2.2.2
Stat2

· The bank is the current bank amount in dollars followed in parentheses by the percentage change since the statistical information was last initialized.

· “Expectation/round” is the average gain, or loss, for all played rounds since initialization of the statistical data. Since initialization, the change in the bank amount should equal this amount multiplied by the number of rounds played and the unit bet value (1.4.3.3).

· “SD/Round” (Standard Deviation/Round) is an important measure of the uncertainty of future outcomes. Because the outcome of blackjack is random, you can still be losing money after playing many rounds. If you have an expectation/round of .02, a standard deviation of 3, and are using $5 chips, after 1000 rounds you would expect to have (within one standard deviation),

$5*.02*1000 +/- $5*3*(1000)^1/2

=$100 +/- $474

· “Unit SD/Round” shows the standard deviation based on a unit bet for each hand. If betting unit bet value is $1 as set in 1.4.3, then this will be the same as the SD/Round.

· “SCORE”, Standardized Comparison Of Risk and Expectation, was established by Don Schlesinger and is discussed in his book in the suggested book list. It is meant to be a linear measure of a game’s value based on the expectation and standard deviation. Thus if one game has a SCORE that is twice that of another, then that game supposed to be twice as profitable.

· “Min Opt Bank” is the bank amount given the expectation and the standard deviation. This amount carries a risk of ruin of 13.5%, which is a higher risk than most experienced players would be comfortable using. 13.5% means that if you play a large number of rounds, then you will have a 13.5% chance of losing all your money at any point. The book by Don Schlesinger discusses risk of ruin.

· “IBA” (Initial Bet Advantage) is the total of all winnings divided by the total of all the initial bets. An initial bet is what’s placed on the table before any cards are dealt. Any additional money used for insurance, splits, or doubles is not included in the sum of initial bets.

· “IBA SE” gives the standard error of the initial bet advantage. It takes a multiple of 100 rounds to yield an error 10 times smaller given identical standard deviations.

2.2.3
Stat3

Displays the information for rounds at various card counts. This is good because you can see just how much the player’s odds improve at favorable card counts.

· “TC” (True Count) or “RC” (Running Count) as set in 2.3.1.2.

· “%” shows the percentage of rounds dealt with starting counts of –5 through +10 (true or running).

· “ev%” (Expected Value) shows the expectation per round at each count. If the expectation is 1% with a unit bet value of $10, then, after 10 rounds, the expected payoff would .01x10x$10=$1.

· “AvBt” (Average Bet) shows the average of all the bets at a particular count.

· “OpBt” (Optimum Bet) shows the ideal bet in dollars given the expectation and standard deviation. A negative value indicates that the minimum bet should be placed at those counts. This column demonstrates that using basic strategy but increasing bets at higher counts can yield an expected winning situation for a player.

· “Ins%” (Insurance) shows the percentage gain from insurance bets at each count. Because insurance pays 2 to 1, the maximum gain is 200%, and the maximum loss is 100%. Like “ev%”, a positive value indicates winning results.

2.2.4.
>Stk

Pushes a string of statistical information to the stack. This will erase the buffer for played rounds review (1.5).

2.2.5.
Init

Initializes all statistical data. This also saves the current bank value for the percentage of bank calculation. Thus, don’t do this operation and then change the bank amount (only the percentage of bank statistic would be in error, though).

2.3.
Sim (Simulation)

2.3.1.
Run

Starts, or resumes, a simulation. Pressing and holding “ON” for one second will interrupt a simulation (the key is checked every 256 rounds). If an interrupted simulation is restarted, only the number of rounds left to play when the simulation was last stopped will be played. If “Run” is pressed after a simulation has played the specified number of rounds, then the simulation will attempt to run additional rounds. If the main batteries become low during a simulation, ProBJ will be completely exited after saving current results (batteries are checked every 65,536 rounds). The bank value is not updated unless “Save Sim Rounds For Review” is selected although all other statistical data is still valid.
2.3.2
Cfg (Sim Options)

· “Load Hands with Load Cards” See 2.3.1.3

· “Adjust Bet with Count” Adjust bet as the count changes as set in 1.4.3. If not set, then the bet used for all rounds will be the existing bet. SETTING THIS OPTION REQUIRES CARD COUNTING. Proper strategies will increase the win rate considerably (This could cause misleading results for someone using basic strategy but not counting cards. It does show, however, that a substantial gain occurs if someone uses basic strategy but increases bets at high counts).

· “Use Floored True Count” If not set, then the running count is used for playing and betting strategies.

· “Save Sim Rounds For Review” If set, the most recent 100 or so hands are saved for reviewing and the bank value is updated. This setting does not affect the collection of statistical data except for the change in bank values. This option should only be used for running small simulations because it slows down a simulation by about 30%.

· “Sim Bin Data to Stack” puts a table of raw sim numbers on the stack after a simulation has ended or been interrupted by pressing “ON”. This table represents the results of a simulation. The result of each round causes one of the values in this table to be incremented. The Excel spreadsheet StatBinTable allows this string to be pasted directly into it. The Excel function “Data”/”Text To Columns” fills in the columns once the information has been pasted into the first column of the Excel spreadsheet. If results from the simulation are the only statistical data that have been collected since the last initialization of stats, then the computations in the Excel spreadsheet will match exactly the results shown in ProBJ 2.2.2 and 2.2.3. Interrupting a simulation may push multiple tables to the stack. Selecting this option does not slow down a simulation.

2.3.3
Load

If the “Load Hands With Load Cards” option is set in Sim/Cfg, then these cards will be used for every hand in either interactive play or a simulation. The dealer’s hole card and any other cards used by the player will be drawn from the shuffled deck(s). The load cards will have been removed from the deck(s), though.

2.3.4.
Hands

Pressing “ENTER” at this display sets the remaining number of rounds to be played in a simulation. The displayed number does not reflect the number of rounds that have been simulated. Exiting via “ON” from the display will not change the remaining number of rounds to be played. After a simulation has completed, the number of rounds set to play in a simulation underflows to #FFFFFFFFh.

2.4.
VDeck (Verify Deck(s))

This verifies the integrity of the deck(s) in play. The number of each different card value is verified for the number of decks in play. It runs transparently at start up and causes a shuffle if bad. The optional check provides a sanity check when the cards seem particularly lousy.

2.5
About
Source Code

If anyone wants the source code, just let me know. I used Jazz on Emu48 with port 1 merged. A single directory contains all the objects to be compiled. All the definitions for the ROM entry points are located in a single table. Updating this table with 49 entries should be fairly easy.

BJDat Variable

‘BJDat’:  ProBJ requires one library data object named ‘BJDat’ that contains card data, statistical data, and user-configured settings. Several versions of ‘BJDat’ are included in the ProBJ package for different house rules, numbers of decks, and use of basic strategy or card counting. Configuring BJDat for different playing and betting strategies can be done from within ProBJ but can be time consuming. Load the appropriate version of ‘BJDat’ in the same directory as ProBJ for your particular game and playing strategy.

Basic Strategy Versions: Use one of these versions of ‘BJDat’ if not counting cards. The house generally has a slight edge in the long run if these strategies are played perfectly (typically about one half a percent, which is better than most casino games). Because of the volatility of blackjack, these strategies may result in significant losses, though. As always, use good judgement with regard to the inherent risk of gambling. These strategies do not change if the dealer hits soft 17. They do change slightly, however, if the dealer does not check to see if he has 21 before players may place additional bets for splitting and doubling (European no hole rule). These versions still use the cards counting strategies discussed, but none of the recommendations require those values.

Never take insurance if not counting cards (If running a simulation, do not select the “Insurance Available” option in 1.4.1.2., which would be equivalent to never taking insurance.)

BJDatBasicMultDAS:
Multiple deck, Doubling after splitting allowed

BJDatBasicMultNoDAS:
Multiple deck, Doubling after splitting NOT allowed

BJDatBasicSingleDAS:
Single deck, Doubling after splitting allowed

BJDatBasicSingleNoDAS:
Single deck, Doubling after splitting NOT allowed

Hi-Lo Strategy Versions: Use one of these versions of ‘BJDat’ if counting cards using the most common card-counting method, Hi-Lo. Other counting strategies may be configured by the user. Most plays are the same as basic strategy except for the 22 most profitable deviations as identified in Blackjack Attack, Second Edition by Don Schlesinger. Using just these deviations provides over 90% of the possible gains of using all possible card-counting deviations. These strategies do not change if the dealer hits soft 17.

When using the Hi-Lo card counting strategy, take Insurance at a true count equal to or greater than 3.

BJDatHiLoMultDAS:
Multiple deck, Doubling after splitting allowed

BJDatHiLoMultNoDAS:
Multiple deck, No Doubling after splitting allowed

BJDatHiLoSingleDAS:
Single deck, Doubling after splitting allowed

BJDatHiLoSingleNoDAS:
Single deck, No Doubling after splitting allowed

Recommended Blackjack Books

Wong, Stanford. Professional Blackjack. La Jolla: Pi Yee Press, 1993. (Reference for most common card counting strategy, Hi-Lo)

Schlesinger, Don, Blackjack Attack, Second Edition, RGE Publishing, 2000 (Good discussion of many blackjack topics)

Vancura, Olaf and Fuchs, Ken, Knock-Out Blackjack, Huntington Press, 1998 (The easiest counting strategy, requiring no true count conversions)

Recommended Blackjack Websites

http://www.bj21.com/
(general discussions and information)

http://www.bjmath.com/main.htm
(discussions regarding mathematical topics related to blackjack)

http://www.qfit.com/cvbj.htm
(premier software for practicing blackjacks)

http://www.sba21.com/
(premier software for running simulations)

Thanks

Eric Rechlin for www.hpcalc.org

Christoph Giesselink for the HP48 Emulator

Mika Heiskanen and Jan Brittenson for the Jazz Library and their posted messages

Andre Schoorl for the UFL Library and the source code for the associated package of utilities

Cyrille de Brebisson for his assistance with the shuffling algorithm

Richard Steventon, Andre Schoorl, and Will Laughlin for Java Library source code that I used for my configuration displays

Raymond Hellstern, Jonathan Busby, and Detlef Mueller for help with ChkLowBat

Blackjack Glossary
-Basic Strategy does not require card counting and provides the statistically optimal play given the player’s hand and the dealer’s upcard. The house generally has a slight advantage even if these strategies are played perfectly.

-Blackjack is a combination of an ace and a ten-valued card (i.e., Ten, Jack, Queen, or King) with the first two cards dealt to either the player or the dealer. A player’s blackjack pays 3 to 2. Thus with a bet of $10, a blackjack pays the player $15. If the dealer and the player each have a blackjack, then the result is a push or tie. If only the dealer has a blackjack, the player simply loses the original bet.

-Card Counting. Blackjack is one of the few casino games that occasionally provides the player an advantage over the house. Card counting is used to determine when the deck is favorable. During these times, a player should raise his bet or make different strategy decisions. There are many different methods to count cards. Given the appropriate amount of practice, most people can become proficient. In general, it is advantageous to a player if the remaining cards to be dealt consist of an increased proportion of tens and aces. To count cards, a player has a starting value and then adds or subtracts from that value depending on the cards seen. Some card counting techniques use the running count and some use the true count.

-Double Down. When a player doubles a hand, he puts up an additional amount of money equal to the original bet and receives just one additional card. This may seem like a poor play but is actually a very profitable decision under the correct conditions.

-Doubling Down After Splitting (DAS). Allowing a player to double down on split hands provides an advantage to the player. An example would be a player splitting a pair of 8’s. He would put up an additional amount of money equal to the original bet to split the 8’s into two separate hands. The player would automatically receive one additional card for each split 8. As an example, if one of the new hands totaled 11 and the dealer showed a 9, the player could then double that hand.

-Hard Hand. A hard hand has no aces that are valued as 11. Thus, an 8 and a 4 is a hard total of 12, and an 8, Ace, and 5 are a hard total of 14

-Insurance is offered after the player and dealer have been dealt two cards and the dealer shows an ace. A player puts up half of his original bet to take insurance. If insurance is taken and the dealer has a blackjack, then the insurance bet is paid off at 2:1. If the dealer does not have 21, then the player losses his insurance bet and play continues. If a player has a blackjack and also wins insurance, then the original bet is pushed, but he wins two times his insurance bet. Thus, the result is a win equal to the original bet. If a player has a blackjack and also losses an insurance bet, then he wins 1.5 times his original bet on the blackjack but loses his insurance bet. Thus, the result is a win equal to the original bet. Players not counting cards should never take insurance. Averaged out over all plays, the house has an advantage.

-Playing Strategy determines the correct play given the dealer’s upcard and the the player’s hand. For players counting cards, certain plays are also based on the card count.

-Running Count is the count that results from a starting count and the addition and subtraction of values based on the cards seen. Hi-Lo card counting starts with a count of 0. Add one for every 2, 3, 4, 5, and 6. Subtract one for every ace and ten-valued card (10, Jack, Queen, and King).

-Soft Hand has an ace valued as 11. Thus, an Ace and a 4 are a soft total of 15, and a 2, 4, and Ace are a soft total of 17 or a hard total of 7.

-True Count. The running count should be adjusted for the number of remaining cards in play. In other words, the true count reflects the running count in proportion to the number of cards remaining. The true count is the running count divided by the number of remaining decks. ProBJ uses the following formula, TC=Floor(RC*52)/(Number_Of_Cards_Remaining)). Flooring the result means that 1.5 floors to 1; 0.5 floors to 0; -0.8 floors to –1; and –1.5 floors to –2. Flooring is the most modern method as opposed to rounding or truncating. Thus if the running count is 6 and there are 5 decks remaining, the true count is Floor((9*52)/(5*52))=Floor(1.8)=1.0.

-Surrender. In a few casinos, a player may surrender his first two cards and lose only half his bet. The player does not play the rest of his hand. This form of surrender, which is offered only if the dealer does not have blackjack, is called “late surrender”.
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