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Abstract The card counting technique known as back-counting is treated 
analytically.  The true count at which the back-counter should optimally enter the game is 
derived, based on maximizing his effective yield.  That entry count is found to be in the 
range of +2 to +3 for a typical 6 deck game, depending on the back-counter’s risk profile.  
If he also adopts an “exit” strategy (abandoning play at a table whose true count has 
dropped below a lower threshold) and optimizes the entry and exit counts simultaneously, 
he can improve his performance slightly further; the optimal exit count is between -2 and 
-3.  Since the risk of ruin is very low, he may in addition choose to bet more aggressively 
than he would if not back-counting; or, conversely, to “flat bet”.  Criteria are examined 
for “departure” (abandoning the observation of a table whose true count has yet to reach 
the entry threshold).     
 
 
Introduction 
 
A playing technique discussed in several books on blackjack (Wong (1993), pp.72-81; 
see also Schlesinger (2005), pp.160-163 and Vancura and Fuchs (1998), p.99) and 
usually referred to as “back-counting” (or, after a leading proponent, “Wonging”) 
involves tracking the cards dealt at a table while standing behind it and not otherwise 
participating.  The back-counter starts his tracking count immediately following a shuffle, 
where the expected return is negative.  When and as the count subsequently indicates that 
the expected return has become positive, the back-counter sits down and starts playing; 
he continues playing at the table until either the next reshuffle or he elects to leave, and 
then repeats the procedure.   
 

Back-counting has become a standard technique for serious blackjack players, 
either solo or as part of a team; it is regarded as significantly adding to the player’s 
advantage while also making detection of card counting by the casino more difficult.  
Casinos, as they’ve come to appreciate the threat posed by back-counting, have countered 
with the rule change of forbidding players from joining a table except during a shuffle; 
or, most severely, of introducing machines which continuously shuffle discarded cards 
back into the shoe.  These measures, however, have not yet been universally adopted.     
 

Although it is intuitively clear that back-counting performs better than does 
betting at the table steadily from the shuffle onward (“playing all”), an analysis 
quantifying that improved performance has not appeared in the blackjack literature to our 
knowledge.  Here we supply an analytical treatment of back-counting and optimize its 
performance improvement, using the tools developed in our previous article on optimal 
betting (Werthamer (2005), to be referred to OB-I; citations of equations, etc. there will 
be prefixed by I-).  We first derive the optimal entry count, based on playing the 
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remainder of the shoe until its reshuffle.  Next we examine exit, subsequent to entry but 
prior to the reshuffle, and derive the optimal entry and exit counts jointly.  Finally, we 
consider the circumstances under which it becomes advisable to depart from a table 
where entry has not yet occurred.  
 
Entry 
 
Analysis 
 
We start with certain assumptions about the player and the table he’s at:   
1) the game is being played with more than one deck, 1D > , so that the expected return 

0R  for the first round after a shuffle is negative and has variance 2σ ; 
2) the cards are reshuffled after a shoe penetration F ; 
3) the player is tracking the dealt cards using one of the usual balanced counting methods, 
such that the true count immediately after a shuffle is 0γ =  and the expected return 
becomes positive, 0R > , for true counts greater than a cross-over, 0 0γ > ; 
4) entry is allowed between any successive rounds, not just at shuffles. 
 
 The back-counter enters the game only when the true count first reaches the 
threshold 0Eγ ≥ γ .  Thus we need the probability of this occurring, conditional on the true 
count being zero immediately following a shuffle.  But this probability is similar to the 
probability of ruin, i.e., of the player’s capital C  first reaching zero from its initial value 
of 0C , a problem solved in OB-I.  We showed there (Eq. I-15) that the cumulative 
probability of ruin after N  rounds, at a bet B  per round, is 
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is the distribution of capital after N  rounds, in the absence of ruin.  (The distribution is 
like that of Eq. I-5, but with normalization such that ( / ) ( , ) 1d C B p C N =∫ .)  
Furthermore, it satisfies the drifting diffusion equation  
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Then the probability of ruin first occurring at round N  is just 
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 Also, the distribution of true counts was shown (Eq. I-25) to be 
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ρ γ τ = − τπτ  

,       (5)  

 
where we now use a notation that makes explicit that the distribution is contingent on the 
initial condition of zero true count at zero penetration.  We here introduce a fictitious 
“time” parameter, 52 / (1 )f D fτ ≡ − , with f  being the current penetration, i.e., the 
fraction of the shoe already dealt (an extra factor of 52 appears in τ  because the true 
count is defined as running count per deck undealt).  We call τ  “time” because the 
distribution is easily shown to satisfy the diffusion equation 
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where τ  plays the mathematical role that time does in the physical diffusion process. 
Thus there is a close analogy in their evolution between the distributions of capital and of 
true count (compare Eqs. 3 and 6), which permits us to exhibit the probability of the true 
count first reaching Eγ  at “time” Eτ  as the analog of Eq. 4, 
 

1{ , 0,0} ( / ) { , 0,0}E E E E E Eρ γ τ = γ τ ρ γ τ .      (7)  
 
Next, given that the true count Eγ  is first reached at Eτ , the subsequent evolution of the 
true count distribution is again a solution of Eq. 6 with those initial conditions, 
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generalizing Eq. 5.  Finally, the distribution of true counts experienced by a back-counter 
who bets only after the true count has first reached Eγ  is the convolution of distributions 
7 and 8: 
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Although the integration in Eq. 9 looks problematic, it can in fact be carried out in closed 

form.  The key is to change integration variable to 2 1 1
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the u  integral now has a known closed form (again change the integration variable, this 
time to ( ( ) / ) /E Ev u u= − γ γ − γ τ ; or look it up, e.g. in the Mathematica program) with 
the result that 
 

[ ]{ , } { , 0,0} ( ) ( ) exp( 2 ( ) / )E E E E Eρ γ τ = ρ γ τ Θ γ − γ +Θ γ − γ − γ γ − γ τ ,   (11) 
 
where Θ  is the standard unit step function.  The exponential in the second term reduces 
the probability of experiencing true counts less than the entry threshold (since they can be 
reached only subsequent to entry).  Substituting Eq. 5 into Eq. 11 permits a reduction to 
just 
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where E Eγ γ γΓ ≡ − + , which generalizes Eq. I-25.   
 
 To convert this expression into an equivalent distribution of expected returns 
rather than true counts, we follow the argument leading from Eq. I-25 to Eqs. I-26 and I-
27.  The key point is that the expected return is a linear function of γ , which here we 
write in the form 0 'R R Rγ = + γ .  For multiple deck games, where 0 0R < , the expected 
return becomes positive for true counts above a positive threshold 0 0 / 'R Rγ = − ; for 
single-deck games, however, 0 0R ≅  and so 0 0γ ≅ .  In either case, 0R  and 'R  must be 
determined by computation; for 4- and 6- games, the result leads to 0γ  conveniently close 

to +1.  Then the distribution of expected returns, 0{ } ( ' ) { , }E ER d R R Rρ = γ δ − − γ ρ γ τ∫ , is 
normalized to unity over R .  Substituting Eq. 12 and averaging over many reshuffles at a 
penetration F , the remarkably simple form emerges, 
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where 0 ' 0E ER R R≡ + γ ≥  and ' 52 / (1 )R R f D f∆ ≡ − .  The distribution for ER R≥  is 
identical to that without back-counting (Eq. I-26), while for ER R≤  it is just the mirror 
image: the distribution is symmetrical about ER R= , and not about 0R R=  as it is 
without back-counting. 
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Given the back-count returns distribution, Eq. 13, and a betting strategy ( )B R , the 
yield is 

( ) ( )E EY dR B R R R
∞

−∞

= ρ∫ .        (14) 

 
We choose the entry threshold Eγ  so as to maximize the yield.  
 
Evaluation 
 
To understand the quantitative implications of back-counting, we return to the typical 
blackjack game from OB-I: a shoe with 6D =  decks dealt to a penetration of 0.8F = , 
reshuffle return of 0 .005R = −  with variance 2 1.26σ = , and cross-over to positive returns 
at true count of 0 1γ = + .  First of all, the distribution ( )E Rρ is so closely related to that 
evaluated in OB-I that the numerical and graphical work shown there can be extended to 
back-counting with little additional effort.  Our previous graph of ( )Rρ , Fig. I-2, can be 
redrawn almost trivially to show ( )E Rρ  for several values of ER , here Fig.1.  The 
symmetry about ER  is obvious, as is the substantially reduced weight for negative R . 
 

Also, the “missing” probability, the area under the curve of ( ) ( )ER Rρ −ρ , can 
easily be computed: for our model game the area is 0.392 when 0ER = .  Thus this back-
counter spends almost 40% of his time observing, waiting for the return to become 
positive.  If we instead graph ( ) / 0.608E Rρ , whose integrated weight is now unity, we 
obtain the curve in Fig. 2.  Since this looks just like ( )Rρ  but shifted to the right by 

0 .005R = , we conclude that the back-counter, during the time he’s actually sitting and 
playing, has a yield improvement of that amount vs. playing all.  After including the 
considerable time he spends merely observing, his overall yield improvement is only 
about 60% of this, but worthwhile nonetheless.  The relative time the back-counter 
spends observing is even greater for the higher entry thresholds, two-thirds or more at 
true counts above +2, as shown in Table 1.  But despite spending the majority of his time 
observing, the optimal back-counter still enjoys superior performance. 
 
Table 1.  Fraction of casino time spent observing, prior to entry 
  
Entry threshold, Eγ      +1   +1.5    +2   +2.5    +3 
Observing fraction   0.392  0.523  0.623  0.702  0.764  
 
Next, we expand on the two player examples considered in OB-I: the “Lifetimer” (results 
of playing a million rounds with initial coverage of a thousand) and the “Weekender” 
(results of playing a thousand rounds with initial coverage of a hundred); for both 
examples the bet spread is 10.  Without back-counting, the two players each have a 
continuum of optimal betting ramps available, illustrated in Fig. I-4, depending on the 
balance they choose between yield and risk.  But neither endpoint of the curves - of 
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maximum yield nor of minimum risk – is desirable, since small changes in ramp slope 
there make much larger changes in performance.  Better is some intermediate point along 
the curves.  One choice would be the HJY point, shown in Fig. I-4.  Another would be the 
point that maximizes the effective yield per unit of risk - although not shown in Fig. I-4 - 
that we’ll call the minmax (or MM) point; it occurs at lower yield and risk than the HJY 
point.  In Table 2 we list the slope and performance measures of these various points. 
 
Table 2.  Performance of various betting strategies without back-counting 
 
      Bet ramp slope  Effective yield ratio  Risk of Ruin  
Lifetimer 
 Min         .36   .009        .063 
 MM         .52   .013        .074 
 HJY         .94   .017        .118 
 Max       2.22   .019        .193 
Weekender 
 Min         .12             -.005        .007 
 MM       2.80   .006        .136 
 HJY       9.37   .015        .409 
 Max     19.94   .016        .491 
  
The Lifetimer, an intensive and well-capitalized player, is likely to prefer higher yield 
and to accept more frequent sessions ending in ruin; for him, the HJY point seems 
sensible.  The Weekender, on the other hand, is likely to prefer lower risk and to accept a 
reduced yield; for him, the HJY point seems much too aggressive and the MM point more 
reasonable.  As we explore back-counting quantitatively, we’ll start the Lifetimer off with 
the HJY slope, the Weekender with the MM slope.    
 

But even a back-counter is not without a risk of ruin, so the effective yield ratio 
and risk, Eqs. I-19, still apply after substituting ( )E Rρ  for ( )Rρ .  In Table 3 we show the 
effective yield ratio and risk of ruin computed (using Mathematica, as throughout this 
paper) for each player example; for convenience, we also reproduce the relevant rows 
from Table 1. 
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Table 3.  Performance parameters for back-counting with various entry counts 
 
    Effective yield ratio  Risk of Ruin  Bet ramp slope 
Lifetimer 
   HJY   0.0171      0.118      0.937 
   1.0Eγ =   0.0228      0.063          0.937 
   2.40Eγ =   0.0251      0.045      0.937 
   2.26Eγ =   0.0265      0.094      2.0 
Weekender 
   MM   0.0061         0.136      2.796  
  1.0Eγ =   0.0111         0.103      2.796 
  2.90Eγ =   0.0134         0.078      2.796 
  2.87Eγ =   0.0141        0.095      3.0 
   
For each of the two examples, the respective first rows show the performance with 
optimal betting but without back-counting.  The second rows show the performance 
improvements – both higher yield and lower risk, even with the same bet ramp – from 
back-counting with entry at the true count cross-over, for which the expected return is 
zero.  The third rows show the still further improvements from maximizing the effective 
yield with respect to the entry count Eγ .   
 

Furthermore, since back-counting so reduces the risk, the players could consider a 
more aggressive bet ramp: the fourth rows give the performance of a steeper ramp (slope 
2.0 for the Lifetimer, 3.0 for the Weekender) and optimal entry threshold, displaying 
even higher yields although higher risks as well.  Nevertheless, at less than 10%, these 
risks are tolerable.  Even the Weekender thereby achieves an effective yield ratio of 
almost 1 1/2%; the Lifetimer’s exceeds 2 1/2%!   
 

Oppositely, and much more conservatively, the back-counters could instead 
choose to “flat bet” after entry, i.e., bet a fixed amount irrespective of count, as suggested 
by Wong to help camouflage the card counting.  Each player still achieves the slightly 
positive effective yield ratio of .0024, at an optimal entry threshold of 3.17Eγ = .  The 
risk is negligible, since the entry count is high and the variance of the amount bet is so 
much less than with a ramp. In fact the risk is so low that the back-counter might well 
choose a flat bet much above his base bet when not back-counting, even though his 
coverage would drop and his risk wouldn’t be so low.        
 
Exit 
 
Thus far we’ve assumed that the back-counter, once he’s entered the game, remains in 
until the shoe is reshuffled.  But some authorities suggest (e.g., Vancura and Fuchs 
(1998), p.132) that he leave the table - we’ll call it “exit” - when the true count drops 
below the +1 value at which the expected return crosses from positive to negative.  We’ll 
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analyze the more general situation of exit at a true count Xγ , and choose it jointly with 

Eγ  to maximize the yield. 
 

Without exit, the distribution of true counts following entry is given by Eq. 12, 
and satisfies the diffusion equation, Eq. 6.  With exit, the modified distribution { , }EXρ γ τ  
for Xγ ≥ γ  at time τ  must still satisfy Eq. 6 but now with the boundary condition 

{ , } 0EX Xρ γ τ = .  This boundary condition is the analog of that for ‘survival’, dealt with in 
OB-I.  The solution brings in a ‘reflection’ about Xγ : 
 

221{ , } exp exp
2 22

X
EX

    ΓΓ
ρ γ τ = − − −   τ τπτ     

,     (15) 

 
where 2X X E EΓ ≡ γ − γ − γ + γ .  The straightforward verification that Eq. 15 satisfies 
both the diffusion equation and the exit boundary condition is sufficient to demonstrate 
its uniqueness; the result can also be obtained via the route of taking the asymptotic, 
continuum limit of Eq. I-6 for the analogous survival problem.  Equations 15 and 12 are 
compared schematically in Fig. 3, for the same game parameters as in Figs. 1 and 2.  
 
 With the true count distribution Eq.15 in hand, the effective yield and risk can 
again be computed, for our typical game and representative players; the optimal entry and 
exit conditions can be determined by maximizing the effective yield.  These are listed in 
the first rows, respectively, of Table 4.   
 
Table 4.  Joint optimal entry and exit true counts; optimal exit without back-counting 
 
    Entry  Exit  Effective       Risk 
    count  count  yield ratio       of ruin 
 
Lifetimer: slope 0.937  2.164  -2.927    0.0256       0.0427 

   2.40   −∞     0.0251       0.045 
   0  -4.595    0.0213       0.0748 

  
 

Weekender: slope 2.796 2.489  -2.247    0.0138       0.0780 
    2.90   −∞     0.0134       0.078  
    0  -2.500    0.0103       0.0960 
  
 
Introducing the exit strategy allows the optimal entry count to be lowered; but while 
exiting also increases the effective yield and reduces the risk (compare with the 2nd rows 
of Table 4, reproduced from Table 3), these improvements are very slight: back-counting 
prior to entry has already removed much of the probability of negative-return counts, and 
exit prior to reshuffle reduces the likelihood of subsequently reaching high positive true 
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counts.  The optimal exit count (between -2 and -3) is well below the +1 value previously 
suggested by others. 
 

Furthermore, a strategy of exit even though not back-counting (i.e., entering only 
at a shuffle) is not a full substitute for back-counting with entry at Eγ .  Table 4 lists (3rd 
rows) the optimal exit counts with 0Eγ =  and shows that the resulting effective yield, 
while an improvement over playing all, is substantially below that for entry without exit.   
 

Finally, Fig. 4 shows, for the Weekender, a contour plot of effective yield versus 
entry and exit counts; the corresponding Lifetimer’s plot is qualitatively similar.  The 
reduction in the yield-maximizing entry count can be observed as the exit count is raised.  
The breadth of the contour curve around the optimum shows that the back-counter has 
flexibility to adjust his entry and exit counts to make the thresholds more convenient to 
implement in practice.  Also visible, along the two axes, are the local yield maxima for 
entry without exit, and for exit without entry.  
 
Departure 
 
The longer the back-counter observes a shoe without its true count reaching the entry 
threshold the lower is its probability of doing so going forward.  Furthermore, even 
starting from a shuffle the entry threshold may not be reached at any time prior to the 
next reshuffle; such entry-less shoes are the more likely the higher the threshold.  These 
features raise the question as to whether (and, if so, when) a back-counter who hasn’t yet 
been able to enter should abandon a shoe before its reshuffle and switch to another table, 
an event we’ll call “departure”.  We’ll focus on selecting a penetration at which departure 
is advisable, independent of the current true count - although a strongly negative count 
would, strictly, imply an earlier departure than would a count only slightly below the 
entry threshold (see Schlesinger, 2005, pp. xx).  We feel that departure predicated on both 
penetration and true count together is too complex to be practical.  
 

In order to develop quantitative tools for selecting a departure point, we first 
derive an expression for the probability ( )EP τ  of entry as a function of a prior time τ .  
This is given by the probability of reaching, following the shuffle, an intermediate point 
( , )γ τ  with the condition Eγ < γ , convolved with the conditional probability of 
subsequent entry from that intermediate point: 
 

1( ) { , , ) { , 0,0}
F E

E E E EP d d
τ γ

τ −∞

τ = τ γ ρ γ τ γ τ ρ γ τ∫ ∫ .     (15)  

 
After substituting Eqs. 5 and 7 and performing the Eτ  integration, 
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∫  ,     (16)  
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which can be evaluated numerically.  (Alternatively, the γ  integration in Eq. 15 could be 
carried out first, also in closed form, and the Eτ  integral evaluated numerically; a 
reassuring check on our computations is that we obtain identical results either way.) 
 

Equation 16, when evaluated for our typical game, is plotted in Fig. 5 for several 
values of 0/Eγ γ : the monotonic decrease with increasing τ  is evident.  Also in Table 5 
we show the fraction, 1 (0)EP− ,  of all shoes throughout which entry never occurs, for 
our 6 deck game; these fractions are non-negligible – around one-third for optimal 
thresholds.   
 
Table 5.  Fraction of shoes without entry  
 
Entry threshold, 0/Eγ γ       +1  +1.5    +2   +2.5    +3 
Entry-less fraction       0.135 0.201             0.266             0.329             0.390 
 
Subjectively, the back-counter should probably depart at a penetration where the 
probability of entry has dropped to about half its initial value; a rough rule of thumb, 
from Fig. 5, would be at about half the reshuffle penetration - in our typical game at 
around 0.4f  . 
 

Another, more sophisticated way to approach departure is to consider the “value” 
of staying: the total yield to be expected from the remainder of the shoe, forward from a 
time τ  prior to entry.  This “value”, ( )V τ ,  is convolved from the likelihood of entry at 
some time Eτ  subsequent to τ , and the yield from optimal betting once entry has 
occurred: generalizing from  Eq. 15, 
 

1( ) ( , ) { , , } { , 0,0}F E

E E E E EV d Y d
τ γ

τ −∞
τ = τ γ τ γρ γ τ γ τ ρ γ τ∫ ∫ ,    (17) 

 
where the contingent yield (extending the analysis leading to Eq. I-19b) is 
 

( , ) ' ( ') ( ') ' { ', ' , }
F

E

E E E EY d B R d
τ

∞

−∞
τ

γ τ = γ γ γ τ ρ γ τ γ τ∫ ∫ .     (18)  

 
We put the exit option aside here.  Of the four integrals in the expressions 17-18 for 

( )V τ , two ( Eτ  and γ , in that order) can be carried out in closed form.  The resulting 
expression,  
 

2 '1 1( ) ( ) ( ) ' exp Erfc
2 '2 ' '( ' )

F
EV d B R d

τ

τ

γ τ ττ γ γ γ τ
τπτ ττ τ τ

∞

−∞

   −ΓΓ
= −     −   
∫ ∫ ,  (19) 
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despite appearing formidable, is still readily computed. 
 

Figure 6 shows ( )V τ  for our previous example of the Weekender at a 6 deck 
game, with several choices of entry point.  In each case the value declines with 
increasingτ , and in fact turns negative.  The region of negative values occurs because of 
a combination of circumstances: for larger τ  the probability of entry has decreased, 
fewer rounds remain from entry to reshuffle, and the pack remaining after entry has less 
chance to reach high positive true counts.  
 

Even if the back-counter hasn’t departed previously based on some other 
criterion, the cross-over to negative value is a strong signal for departure.  Focusing on 
this cross-over as a departure criterion, ( ) 0DV τ = , we see that the departure time Dτ  
increases with increasing entry count Eγ .   In Table 6 we list the corresponding 
penetrations Df  for the Weekender, according to this criterion of cross-over in value. 
 
Table 6.  Departure penetration 
 
Entry threshold, Eγ      +1          +2          +3          +4          optimal 
Departure penetration, Df    0.24       0.39       0.50       0.57           0.49 
 
The Lifetimer’s results are very similar.  Our earlier and rougher rule of thumb, departure 
at a penetration of roughly 0.4, is consistent with these.  
 
Synthesis 
 
Back-counting is a playing technique clearly offering dramatic advantages for a skilled 
card counter.  By not entering a game until the expected return is solidly positive, rather 
than negative following a shuffle (for multi-deck shoes), the counter can boost his edge 
per round to as much as +2% or more while also reducing his risk of ruin.  Performance 
enhancements of this magnitude dwarf those available from such maneuvers as adjusting 
the play of a hand depending on the true count. 
 

We’ve found that the entry count which maximizes the effective yield lies 
typically in the range +2 to +3, depending on the player’s profile (especially his 
capitalization).  With an entry threshold of this size, the back-counter spends the majority 
of his time observing and waiting for the entry condition to be met.  (Team play, with 
spotter(s) and a ‘whale’, cuts out much of this wait time and so is economically 
effective.) 
 

If the player also adopts an exit procedure, leaving the table when the true count 
falls to around -2 to -3, he gains further benefits: although his performance improves 
slightly further, more significant is that his optimal entry count is lower and he spends 
less time observing.  Finally, a back-counter, observing a table for which the entry 
condition has not been met even at penetrations around 40%-50%, is better off switching 
his attention to a different, newly shuffled table. 
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The performance gains from optimal back-counting are so large that variant 

betting strategies become attractive.  For example, the player could choose to flat bet, 
rather than use the optimal bet ramp, and still achieve a small positive yield with 
negligible risk.  And/or he could reduce his capital coverage, by either increasing his bet 
scale for fixed capital or vice versa, and thereby accelerate his cash flow while giving up 
the risk reduction otherwise offered by back-counting.  These many options, dependent 
on the individual temperament and style of the player, are left to be explored in more 
detail elsewhere; here the framework has been established. 
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Figure 1.  Distribution of expected returns, entry at 0/ 1,0, 1ER R = − + . 
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Figure 2.  Normalized distribution of expected returns, 0/ 1,0ER R = −  
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Figure 3.  Distribution of true counts, 0/ 1ER R = + , with and without exit. 
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Figure 4.  Contour plot of effective yield vs. entry and exit counts, Weekender example. 
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Figure 5.  Probability of subsequent entry as pack is dealt, entry counts 0/ 1, 2,3, 4Eγ γ = . 
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Figure 6.  Value of subsequent entry as pack is dealt, entry counts 0/ 1, 2,3, 4Eγ γ = . 

 


