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PART 1

In “End Positions in Backgammon,” you learn useful but simple odds for
bearing off with only two men left. Most good players already know this. But,
pood players, do not go away. Later you will learn facts about backgammon
that no one in the world has ever known before. As an introduction 1o end
pasitions, suppose you are White and it is your turn to roll in the position of
Figure 1. The doubling cube is in the middle.

Chuestions:
I, What is vour chance to win?
2. Should you double?
3. How much do you gain or lose by doubling?
4. If you double, should Black accept?
5. How much does Black gain or lose by accepting your double?

White wins only if he bears off an his next roll. So to help us solve end positions
of this type, we calculate a table of chances to take off two men in one raoll.
The exact result is piven in Table 1, and the chances to the nearest percent
are given by Table 2. To illustrate the use of Table 1, suppose you have a man
on the § point and a man on the 2 point. Table 1 gives 19 chances in 36 1o
take bath men off on the next rall, This means the exact chance you win in
ire 145 19436 = 0,5277... . Table 2 gives this to the nearest percent as 533
This answers Question 1.

To see how Table | s calculated, recall that there are 36 equally likely
outcames for the roll of two dice, These are hsted in Table 3 Think of the twao
dice as labeled “first” and “second”. 1emight help to use a red die Tor the "Arst”
die and a white one for the “second” die. Then if the red (first) die shows 5 and

Table 1. Chances out of 36 to bear
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Figure 1 Yo are White, it is your turn to rell, and the deubling cube is in the middle
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Table 3. The 36 cqg ely outcomues of the roll of twa d
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the white (second) die shows 2, we call the outcome 5-2. If instead the first
die shows 2 and the second die shows 5, this is a different one of the 36 rolls
and we call it 2-5, Qutcomes are named x-y where x 15 the number the first
die shows and v is the number the second die shows,

To seeethat White has 19 chances in 36 Lo win, we simply count winning
rolls in Table 117 either die shows at least 2 and the other shows at least 5,
White wins, He also wing with 2-2, 33, and 4-4. This gives the 19 (shaded)
winning outcomes in Table 3. As another example, suppose the two men Lo
bear off are both on the 6 point, Then if the twa dice are different, White can
not come off in one turn, Of the six doubles, only 3-3 ar higher works. This
gives 4 ways in 36 or 11%, in agreement with Tables I and A This simple
counting method produces all the numbers in Table 1.

Mow we are ready Lo answer Question 2: Should White double in Figure 17
The answer is Yes, and here’s why, We have seen that White wins on average
19 times o 36, I we call the stake 1 unit then, if he does not double, in
16 times he wins | unit 19 times and loses 1 unit 17 times for a gain of
7 units/36 tmes = 1/18 = 0.055... . If White does double, Black can either
accept or fold, Suppose Black accepts. Then the stakes are 2 units and a
calculation like the previous one shows White gains an average of 4 units/
36 times = 1/9 = 0.111 ... unit per time. White gains twice as much as if he
did not double, 1§ instead Black folds, then White wins | unit at once, which
15 even better.

This also answers the rest of the questions. Answer o Question 30 White
gains an extra 5,559 of a unit, on average, by doubling, Answer o Cuestion 4
Black should accept, He loses 19 unit on average by accepling and | unit for
sure by folding, This answers Ouestion 511 he makes the error of folding,
w9 unil or B9

The uselulness of Table 2 is generally limited 1o situations where you have
just one or two rolls left before the game ends. But it s surprising how often

he loses an ext

the table is valuable. Here are some more examples to help alert you to these
situations. In Figure 2, Black has the doubling cube. White has just rolled
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Figure 2 Black has the doubling cube. White has just rolled 2-1. Whal s the best move?

2-1. How does he play it? If Black rolls doubles on the next turn, he wins

al once and it won't matter what White did. S0 White only needs to consider
the case where Black does not roll doubles, Then White will have one more
turn and he wants to leave himsell with the greatest chance to bear ofl on that
turn, White can maove ane man from the 5 point 1o the 4 point and one man
from the 5 point to the 3 point, By Table 2, this gives him a 475, chance 1o
win il Black does not roll doubles, Or, White can move one man [rom the
S point Lo the 2 point, leaving the other man on the 5 point. This gives him
a 53% chance to win if Black does not roll doubles, se this is the best way
Lo play the 2-1.

In Figure 3, White's problem is to avoid a backpammon; if Black wins belore

Steps from Black owter hoard: 0 1 -2 3 4 5% B
Black's Outer Board Black's Home Board
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Figure 3. Whit just ralled 3 1 What s the best move!




48 Edward 01, Thorp
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Figure 3(a). Alter White plavs [rom bar to the black 5 point and Black does not roll doubles,

Steps from Black cuter board: 0 1 2 3 4 5§ 6
Blick™s Outer Board Blick s Home Board
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Figure (b}, Alter White plays both men 1o the Black 4 point and Black does not roll dowbles,

the white men escape Irom Black™s home board, Black will win 3 units.
Otherwise he will only gammaon White for two units. White must use the 4
o maove the man on the bar 1o the black 4 point {dotted cirele). White can
maove s man on (o the black 5 point in which case, if Black does not roll
doubles, White's situation on his last turnos shown o Figare 3a). The chance
[or White to remove both men from Black's home board on the next roll s
the same as the chance to bear off both men when one is an the 4 point and
the other is on the 2 point. By Table 2 this is G

Suppose instead White plays both men o the black 4 point. Then Figure 3(b)
shows the board i he survives Black™s next roll. His chance to save himsell

Posiions it Backgammaon 44

[rom backgammon 15 the same as bearing off twe men from the 3 pointin one
roll. Table 2 gives 479, Therefore the play in Figure 3(a) 15 best. 11 instead
White rolled 4-2 in Figure 3, he could play to leave his two back men on
the black 2 and 7 pomts, giving an 86%, chance (Table 2, man on 5 poimt and

man on O pomt) 1o escape Black™s home board on the next roll, Or he could

play 1o vie his two back men noe the black 5 and 4 points, This gives only
a 69% chance, 50 15 inlenor,

An outstanding book on backeammon is Magriel (1977). Most of Table |
appears there on page 404, A handy reference For practical play is the Doubleday
Drevice (19741 This handy cardboard wheel has most of Tuble 2 on the back.

Here are some guestions to check your understanding of what has been
discussed so far. Refer to Figure 2.

1. Should Black double, alter White makes the best move?

2. How much would Black gain or lose by so doubling?

3. Should White accept a Black double? If he does, instead of folding, how
much does he gain or lose?

4. What is the best way for While to play 3-2 in Figore 2/

PART Il

Mext we consider the complete exact solution to all backpammon positions
when cach player has only one or two men left in his own home board, This
is the ficst time this has ever been presented. Towas caleolated in 1975 by
Don Smaolen and mysell and kept 1o ourselves until now. However, lirst 1 have
acomment on Part [of this article,

Readers of Part I realize that it is often not practical or desirable to use
the tables during the game. Fortunately, many ol these situations are covered
by a handy role thal appeared, for instance, in a recent “Sheinwold on
Backgammaon™ column from the Los Angeles Times, Sheinwold considers the
situation in Figure 4. The problem is whether White should play the 2 so that
he leaves hus two men on 5 and 2 or on 4 and 3.

We salved this same problem when discussing Figure 2. We saw then from
Table 2 that leaving men on 5 and 2 is best because it gives White a 53%)
chance to get off on the next turn, whereas leaving men on 4 and 3 gives only
a 47% chance. Mow consider the general question: If you have to leave one
or two men alter your turn, what is the best “leave™ Assuming that the
positions between which you must choose have the same pip eount, the correct

rule, which Sheimwold gives, 15

Rude for leaving one or twe men,

(1) possible, leave one man rather than two,

CI you must leave two men, leave them on dilferent points, il possible,
(30 you sull have a choice, move ofl the 6 point,

I you are already off the 6 point, move the man on the lower point,
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ure 4, White rolls 62 and must bear a man off the 6 point. Flow should he play the 27

1t is casy to prove this rule is correct by using Table 2. This is shown again
here i condensed form as Table 4. To check the rule, we simply check
Table.4 for each pip count 1o see il it always tells us which of two “leaves™
Lo pack. For example, with a pip count of 6, part (1) of the rule says correctly
that O pt-6 ptois best. Then (2) says correctly that among the three remaining

Table 4, Percentage chances to bear ofl i one coll with ane or tao
men left (from Tahle 2).
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an the 1t 2l 1t q4 . 5 p. Gl |
i ITr Y LR, G LT |
LA pp 2 pips 3 pips 4 pips 5 pips |
Lt P100%] 1015, 9% b 6%,
L _ 2 pips I pips 4 pips S pips 0 prips
T2 a0 G 539
2 . o
4 pips Spips G pips 1 s
i 47, P
' 6 pips T plps Wi
o 1Y e
VT A pips
I
”_..___. 141 e
fpl.

1.3 Frd P ons e Back AN 5

L) positions, 3 plo 3 prois worst Inoa similar way, the rule s ve
i tuen for positions with pip counts of 4, 5 & 7 8 and 10, There s nathing

o check for pipcounts ol 1203 and 9 becawse the choices are equal ly pood for
these pup counts, There s nothing o check Tor counts of 11 and 12 because
for these pip counts there is only one choiee ol pasition

Maore examples lustrating the rule appear in Teannes and Trannes (1974)
You can use the rule to solve al once test siluations 40, 41, 42, and 42 The
authors give a rule {(page 94) bot it s neither as clear nor as simple as ours,

We proved the rule for leaving one or two men just Tor the case where vou
will have at most one more turn to play. In that case, the percentages in
Table 4 let us compare two positions to see which is better, What if there 13
a chance that you will have more than one turn? This could happen, for
instance, il we change Figure 4 so that Black has five men on the | point
instead of four. Then Black could roll nondoubles on his next turn, leaving
three men on the 1 point; White could roll 1-2 on his next turn, reducing his
S pl—2 plL position to one man on the 4 point; Black could roll nondouhbles
again, leaving one man on the [ point; and White then gets a second turn, It
turns oul that the rule gives the best choice apgainst all possible positions of
the opponent, not just those where vou will have at most one maore lurn Lo
play. (Mate: There is one possible unimportant exception that might arise, but
the corar s al mast g small fraction of a percent.)

Mow we return Lo the Thorp- Smolen solution of all endgames with jusi
ome o two men i cach home board, We will label home board positions as
Followws: 543 where there is o man on the 5 point and o man on the 3 point,
with the largest number first, With both men on say the 4 point, we call the
position 444 With anly one man on say the 5 point we write 5+ 0. Think of
the O as indicating that the second man is on the 0 = O point,

There are six home-board positions with one man, namely 10, 240, ...,
b0, There are 21 home-board positions with two men. Thus there are 27
one- or two-man positions for each player, (Note: In general, there are exactly
(5 + rl5t el home-board positions with exactly r men. There are cxactly
(6 + #1560 ! — 1 home-board positions with from one to r men, Thus since
r= 1315 possible in the actual game, there are a wotal of 216! 150 — | =
54,263 different home-board positions for one player. The symbol !, read “r
factorial™, means 1 x 2 x 3 x - xr, Thus ! =1, 21 =2 31 =5, 4! = 24,
el

Table 5 gives the ficst part of our solution, N tells Player s “expectation”
T has the move and 11 owns the cube, By I's expectation we mean the average
number of unins T ean expect 1oowin il the corrent stake is “one unit,” and il
tegy, OF course, il a plaver does not follow
the best strategy, his opponent can expect, on average, to do better than

both plavers follow the best 56

hle 5 indicales,
The A above 640 means tis column also applies 1o any count of up Lo
three pips: 1 +0, 240, 14 1, 340, 0r 2+ 1. The € above 640 means that this
column also applies 1o 4 +0, 3441, 5+0, a1 44 1. The A Tar Plaver 1 means
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gain or loss, rounded 1o the nearest percent when Player 1 it to move and Player 11 owns the doubling cube. Colu

labels refer to the [T home-board position and row labels refer to the | home-board position. Letters A and C {scc text) indicate other Pl

Table 5. Plaver T's expected

11 posions that are included with the given headings.
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Figguwe 8. 1t 15 Whate's turn. Black has the cube. Wha has the advantage? How much?

the sume us for Player 11 We illustrate the use of the table with Figure 5. It
5 White's turn 1o move so he becomes Player |, We look along the row 6+ 3
and the column 4 + 3. Table 5 shows Player I's (White's) expectation as 03 so
White has a 3% advantage. He expects to win on average 3%, (more exactly
L347) of the current stake. If the current stake is 31,000, White should accept
a Black offer 10 “settle™ the game if Black offers more than $25.40. If Black
offers less, White should refuse.

Table 6 gives the expected gain or loss for Player | when he has the move
and the doubling cube is in the middle, Unlike Table 5, in this case 1 has the
aption of doubling before he moves, 1 1 does not double, 11 will be able to
double on his next turn, 151 doubles, 11 then has the choice of sccepting the
double or folding. I 11 accepts, play continues with doubled stakes and I1 gets
the cube. IT 11 folds, he loses the current (undoubled) stake and the game cnds.
Table 8 tells whether I should double and whether 11 should accepl.

Table 7 gives the expected gain or loss for Plaver | when he has the move
and the doubling cube. In this case, I has the option of doubling before he
moves, However, in contrast to Table 6, il T does not double he keeps the cube
80 11 cannot double on his next turn, If 1 does double, 11 can accepl or fold.
Il he accepts, the stakes are doubled, play continues, and 11 gets the cube. If
cad 11 folds, he loses the current (undoubled) stake and the game ends.
Table § also tells whether | should double and whether 11 should accept when
I has the cube

In Part 11, we will show how 1o use the tables to play perfectly in any of
lhe 27 » 27

1es step by step, showing player expectation, doubling strategy,
thee best way to play cach roll,
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Table 6. Player T's expected gain or loss, rounded to the nearest percent, when Player 1 is to move and the doubling cube is in the middle. a
The column labels refer to the IT home board and the row labels refer to the I home board. Headings are interpreted as in Table 2. 3
Mhas— | AC 4+2 343 g
[ has | : 6+0 2+2 3+2 F+1 S+2 4+3 6+1 i+ 6+2 d44 G4+3 S+4 H-d 3+5 65 h+6 =
6+0A,C | 100 100 100 1040 1060 100 100 100 100 100 1K) 100 100 100 100 100
242 29 93 100 104 100 100 100 100 100 100 100 1060 100 100 100 10a
342 78 35 91 1040 1040 100 100 100 100 100 100 100 100 100 100 100
4+2.5+1 36 54 T2 38 1060 100 100 100 100 100 104 100 {{y 100 100 100
542 11 i) 32 53 05 100 100 100 104 100 100 100 100 100 100 100
3+3,4+3 ] 01 12 36 33 100 100 100 100 100 1060 1040 100 100 10 100
5+1 —17 —10 — s 19 70 39 100 100 100 104 106 100 100 100 100 100
543 -2z —15 —a 10 63 32 95 100 100 14 104 10 100 100 100 100
6+2 -28 =21 - 14 (] 57 77 91 98 100 100 1040 100 100 1000 00 100
4=d —39 —31 —13 —08 44 56 21 B3 26 100 100 100 100 100 100 100
H+3 —id —36 — 13 —-12 36 37 T2 20 BE 10 106} 100 100 100 100 100
5=4 — —37 — 20 —14 e 55 1 7 56 1061 100 100 100 100 100 100
Had —55 —aE —40 —23 13 = 50 58 67 23 41 92 100 100 100 100
3+3 —&7 —39 =51 — 335 —-01 21 39 47 56 74 E3 23 100 100 100 100
== —67 —39 -3l —36 —03 03 21 3 38 36 63 66 35 100 100 iy
f+6 —TE —71 —64 —a0 22 —10 —02 03 07 16 24 25 46 5 71 %6

Table 7. Player T's expected gain or loss, rounded to the nearest percent when Player 1 is to move and also has the doubling cube. Headings
are interpreted as in Table 2. The columns for 6+4, 5+ 5, 6+ 5, and 6+ 6 are the same as for Table 3 so they have been omitted.

1T has— A 3+l 412 3+3
1has | 2+1 440 530 431 &40 242 3+2 531 542 443 6+1  5+3  6+2  4xd4 B3 514
6+0AC 100 100 100 100 100 100 100 100 100 100 100 100 1040 100 100 100
2+2 89 &9 g B 29 95 100 100 100 100 100 100 100 100 100 100
3+2 & 7% 8 TH 78 25 91 100 100 100 100 100 100 100 100 100
442 541 35 36 56 36 56 64 72 8% 100 10K 100 100 100 100 100 100
5+32 11 11 18 24 29 32 34 53 o% 100 104 100 100 100 100 100
3+3,4+3 —06 o0 0g 15 21 24 27 36 83 100 100 100 100 100 100 100 —
-1 —17 =10 —00 06 13 16 19 25 0 89 100 100 100 100 0o 100 -
53 | -2 _—15 —ops 0z D& 12 15 pr) 53 82 o5 100 100 100 00 100 ©
622 | —23 -2 —10 —03 % 08 11 18 57 77 a1 S8 100 100 100 100 =
4+4 -3 31 -—20 -12 -04 —00 04 1 4 81 48 % 100 100 100 &
643 -44 36 —24 -1 —08 —0d 00 08 36 57 72 80 g8 100 00 100 =
S+4 —4 —37 =25 =17 -8 —05 -0l a7 34 55 11 78 26 100 10 100 B
6+4 56 —47 —-35 =24 — 15 - 14 —i0  —m 16 T 50 58 &7 43 91 22 it
S5 —67 —58 —4% 3 _37 —23 _I8 —10 08 71 39 47 56 74 83 &3 uk
G5 -67 —S5& —45 —37 =2 -2 _2:0 _I2 s 14 22 30 35 56 &5 86 =
&6+6 —78 —T0 —57 =49 _—41 —37 —33 —325 08 00 0% 13 17 25 30 0 o
g 3
3
o
=

&5
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b= .m._ 1“ Figare &, [ Tzannes and Teannes] Black is 1o move, The cube s in the middle. He doubles, Ts this
m M © o correct? Should White accept?
S ag
E o -
w o
. } .
8o 3 PART 111
E & ey :
o a |
- g B
a = = ™ " . ' " 3
£ 4 g| 22 Here we will illustrate and explain the use of the tables presented in Pare 11
2.5 w - Consider hrst Situation 74 from Tezannes and Tzannes (1974) This is shown
2RO 2 ] ; H i ' i y d
o w & i i Figure 61008 Black's turn 5o heas Player 1 Black doubles, Should he? 11
z - m. v \ he does, should White aceept? I the cube is in the middle, we look in Table &
i o - a row G4 0, column - [ Black should not double. If he does, White should
- Loy - L . e Ty s
25 by 2% . accepl. (This 15 correctly recommended by Tezannes and Trannes) Table 6
B2 L8 ; : ;
nw.. ol B = shows us that Black’s expectation under best play, which means nof doubling,
| m ..M % ..m_ 2 is —17% If instead Black has the cube, we use Tables 7 and 8, In this example
R = N ek :
e : e we pel exactly the same answer. This is not always the case, as we will see.
= Ty - - ' s p
m g % " I'his example is also easy (o analyee directly. If Black bears off in his next
e rl turn he will win. The chances are 15/36 (Table 1). I he does not bear ofl at
=g ] once, White will win and Black will lose. So if the current stake is 1 unit, and
= B =]
it m ‘B * Black does not double, Black's expected gain s + 1 unit = 15/36 — 1 unit =
MJ v & 5 21736 = —6/36 = — 163%,. Now suppose Black doubles and White accepts.
E=a|—e w " Then Black's expected gain is + 2 units = 1536 — 2 units = 21,36 = —12/3 =
wy | = & B, / i , 2 it i
m &4 | - = X z 8 =33%,. On average, Black will lose an extra 162% of a unit if he makes the
B ..m o M £ m. g mistake of doubling and White accepts,
g @7 . =1 -
Byeol|lXld gl &= B = 15 casy to see from this tvpe of reasoning that if Plaver [ has any two-man
g2 3 == v 2 .
w2 - i .v 5 23 Posttion and Player 11T will bear off on the next turn, then Player | should not
Mh.m - £ m. = m = double (i he can) when his chance 1o bear ofl in one roll is less than 50%,
m 2F = = == s If his chance 1o bear off is more than 50%, he should double. Referring to
LR | . the same Table | proves this rule which Tzannes and Tzannes cite Tor these
(- ,m._." o o= o i ipecial situations:
8 S |18 | | |
2% Flig|--Coamdamm—m v Fiatnn With double thiee, six-one, s Lwo
=] [ k ¥ i 4 T 4 F ;
ﬁ £ | =2~ e -1 ,H ra :_,. -+ o S S g e - (or anything worse)
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Ecep dumb, hope for the best,
Anything better, don’t delay,
Drouble the stakes with zest,

[he Trannes” and Trannes Situation T3 is similar

Here is a trickier situation that 1 do not think you could ligure oul without
bles 4 8. Suppose White has 6 6, Black as 4 44, White 15 on
roll and the doubling cube s in the middle. This is shown i Figure 7 How

_
does the game procesd for various rolls?

Blitck s Cuter Board Black™s Home Board
| f
AR I
___ | \ ___ __ ___ ___ 3
ey

e i

Figare 7. White to roll, The da
the pame proceed for vanoos rolls?

1 e

1 the meddle, Should White double™ How does

White is Player 1. He consults Table 6 and sees his expectation is 163, But
Table § tells White not to double. We now show how to use the table to play
optimally for a sample series of rolls. Suppose White rolls 3-1. How does he
play it? He can end up with 6+2 or with 5+ 3.

The rule from Part I says that 5+ 3 looks better because it gives him a
greater chance to bear off on the next turn, This is proven by the tables as
follows: after White plays, it will be Black’s turn. Black will be Player I with
4+ 4, White will be Player 11 with either 543 or 64 2. The cube will be in the
middle. Which is best for White? Consult Table 3. We find Player 1 (Black)
has an expectation of 885 if White has 543, whereas Black has 96% i White
has 6 - 2. White wants to keep Bla
543

The situation after White makes this move is shown in Figure 8. Black is
to roll and the cube is in the middle. Should Black double? Should White
aceepl? Table 8 says Black should double and White should accept. Table 6
says Black's expected pain 1s 887, of the L-unit stake, Next Black rolls 2-1.
He can leave 4 + 1 or 342, The rule lrom Part Tsays 4+ 115 better, To conlirm
this, note that after Black maves, White will be Player 1with 54 3, Black will
be Plaver 11 with either 4+ 1 or 34 2, and White will have the cube, Therelore

s expectation down so he plays Lo leave
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Figeure 8, White did not dowhle, then rolled 31 i Figure 2 and left 52 The cube is 10 the middle,

It iz now Black's turn, Black should double, White should accept, and Black's expectation 15 then
E&% of the T-unn stake,

we consull Tahle 7, not Table 6. 15 Black leaves 44 1, White's expectation is
2% of the current 2-unit stake. If Black leaves 342, White's expectation is
1 5%, Therefore Black leaves 44 1,

It is now White's turn, The situation s shown in Figure 9 The stake is
2 units, White's expectation is 2% of 2 units or 004 unit and White has the
cube, What should he do? Table 8 tells us White should not double. White now
rolls 52, leaving 100 Black does not have the cube, Table 5 gives his expee-

tation as 617 of 2 units or 1.22 units. He wins or loses on this next roll,

Black s Outer Board Black's Heme Board

o s Home .__.:.“__n_n.

ﬁs.mp..n_., U Black doubled, then rolled 21
White's 1

White dar

Sigare 3 and left 40 The stake 5 2 units, 115 now
5 2% ol the stake or 0004 umt. What shouold
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The tables show certain patierns thal help you to understand them belter,
For instance, lor a given position it 15 best for Player | to have the cube, Itis
next best for Player 1il the cube is in the middle and it is worst Tor Player |
lor Player 11 to have the cube. Therelore, for a given position, Player I's
expectation is greatest in Table 7, least in Table 5, and in-between in Table 6.
For instance, with Player 1 having 6+ 6 and Player 1T having 4+ 4, Player I's
expectation is 25% il he has the cube, 16% if it is in the middle, and 7% i
Player 11 has the cube, Sometimes two or even all three of the expectations
are the same. For instance, il Player 1 has 646 and Player 11 has 6+ 5,
Player I's expectation is 719, il he has the cube or if it is in the middle. If
Player 11 has the cube, Player I's expectation drops to 369,

Examination of the doubling strategies in Table 8 shows that the positions
where Player I should double and Player 11 should fold are the same whether
Player 1 has the cube or the cube is in the middle. Although this happens for
the two-man end positions we are analyzing here, it is not always true in
backgammon. The positions where Player 1 should double and it does not
matter if Player 1T accepts or folds are also the same in Table 8. But some of
the positions where Player | should double and Player 11 should accept are
dilferent. Il Player T has the cube Table 8 shows that he should be more
conservative. Intuitively, this is because il he has the cube and does not double,
he prevents Player I from doubling, whereas if the cube is in the middle
Player 11 cannot be prevented (rom doubling.

Table § leads to an example that will confound the intuition of almost all
players. Suppose Player 1 has 542 and has the cube, Consider two cases
(a) Player Il has 140 and (b) Player 1l has 64 0. In which of these cases
should Player 1 double? Clearly 6+ 0 is a worse position that 10, And the
worse the position, the more likely we are to double, right? So of the four
possible answers (double 140 and 64 0, double 1 40 but not 640, double
G40 but nat 140, do net double 140 or 64-0) we “know” we can eliminate
“double 1 40, do not double 6 + 07, right? WRONG. The only correct answer,
from Table &, is: Double 1 40 but do not double 64 0. Try this on your expert
friends. They will almost always be wrong, Il they do get it right they probably
were either “lucky” or read this column. In that case if you ask them io explain
why their answer is correct, they prabably will not be able to.

You may think that the loss would be slight by doubling 6 + 0 erroneously.
But you have an expected gain of 299 by not doubling (Table 7), whereas by
doubling it can be shown that your expectation drops (o only 11%,. The exact
explanation is complex. The basic idea, though, is that if Player 1 doubles
Player 11, Player IT aceepts, and Player | does not win at once, Player 11 can
use the cube against Player 1 with great effect at Player 11's next turn,

After this was written, Don Smolen pointed out to me that Jacoby and
Crawford (1973) discuss what is essentinlly the same example (they give
Player 11 441 instead of 640} on pages 116-117 of their excellent The
Backgammon Book. Table § shows that essentially the same situation ocours

1.1 End Positions in Backgammon 6l

when Player | has 54 2 and Player Il has 44 1, 540, 6 40, 2+2 0or34 2and
for no other two-man end positions,

___“_E:_. 5,6, 7, and § present, for the lirst lime anywhere, the complete exact
solutions 1o two-man endgames in backgammon. The tables were calculated
by a general method | have discovered for getting the complete exact solution
to all backgammon positions that are pure races (ie. the two sides are
permanently out of contact). The intricate and difficult computer programs
for computing Tables 5 through 8 were written by Don Smolen, so Tables §
___H_H.:_.:.._. 8 are our joinl work. Don was a compulter scientist at Temple
University. He is now trading stock options on the floor of the American Stock
Exchange. A skilled backgammon player, he won the 1977 American Stock
Exchange Tournament.




