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The Doubling Strategy in Backgammon

by Peter Max Friis Jensen

It is basically assumed that you are familiar vilitte Rules of Backgammon and the most common BackgenGlossary.

1. When you are presented to a Double
When you are presented to a double you got twailpibisss leaving outbeavers. You can accept or reject (take or drop).

« If you reject you loose the value (say 1) of thbecbefore it was given.
« If you accept the game continues. If you do nobutde and there is ngammon or backgammon you will win or loose the new val
(say 2) of the cube.

This gives the following probabilistic consideratso The easiest way when considering to accepbea iuto evaluate from the situation wt
you loose the former value of the cube (say 1)hedrop situation.

« If you accept and loose you really only loose Hiadf value (say 1) of the cube.
« If you accept and win you really win one and a tfadf value (say 3) of the cube.

If risk considerations are ruled out by assumirsl neutrality this means that you want to acceptdlibe when you have 1/(1+3)=25% (3
take-point). The reason is that by accepting the cube yduhadf the value (say 1) of the cube to have thench of gaining one and a half
value (say 3) of the cube.

Another way to illustrate this very important poisito imagine that you play 4 games. In each gexaetly the same position arise in which
have 25% winning chances (no cube evaluation) lamaube is still centered at 1. All of the 4 gayesr opponent doubles. If you drop in all
games you lose 4 points. Now if you take all 4 cutsed do not redouble you will on average win 2ioin one of the games and lose 2 poir
three of the games. This means that in all the Megawill lose 6-2=4 points. This means that if ydminot redouble you have a bordiee
decision when you have 25% winning chances.

In the considerations above | used a number ohgssons.

First | did not considepeavers.

Second | did not consider redoubles. This meantyiia never exploitethe value of holding the cube.

Third I did not considegammons and backgammons.

Finally | assumed risk neutrality. | will not commteon this assumption since small distortions &k @ttitude can be very bad for y
game. If you have problems with risk attitude |@est you play for less money.

1.1 Beavers

Basically you want to Beaverhen you are ahead in the game because the dedigés not influence the optimal plays. You cameveave
when you are a little behind in the game as | @alinment on irthe value of holding the cube.

1.2 The value of Holding the cube

When you get the cube you will be the only one tiwate the option of doubling. This has nmegative value since you get more possibilitie
your game and because you can always omit to doiible reason the value is positive in rtawial positions (i.e. not last roll positions
positions with no winning chances) can be illugtdaby the following little chain of thoughts.

Let us say you have accepted a cube and have 24#6ngichances. Then in a little more than those »4%he games you will at some pc
reach a position where you have more than 80% winohances. If you then give the cube your opp&méeist play is to reject. This "stei
away some of his winning chances (that was corsitler the original 100924%=76% winning chances) since he in these positiat not be
able to win the less than 20% of the games he wwirldvithout the cube.

When consideringpeavers this effect has a larger impact since there ishmanger from 24% to 80% than from e.g. 49% to 80%s means th
you much more often will get the opportunity oféaling" some of your opponent's winning chances.

Of course this reasoning works both ways. |.ea# hegative value for you when your opponent hitidsube.

It is not the best strategy always to wait untiliyjmve more than 80% winning chances to give theulgle. More about this iwhen to double.
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1.3 Gammons and Backgammons
Gammons have a very big impact on cube decisidmis.ckn be illustrated by the following calculagon

Consider a position where you have 33% winning cearand no Gammon or Backgammon chances but yponept is winning a Gammon
33% of the games and no Backgammons. Leaving douldes (seéhe value of holding the cube) by accepting a cube on 2 you will lose 33
4+ 34% * 2 - 33% * 2 > 1. This means that youlae#er of rejecting a cube even though you have @&%ing chances.

The formula | used is very simple and the genéralgt to use when considering a double theoreticg@til leaving out redoubles). Befc
formulating it generally | need the following defions.

« Xw = Your normal winning chances (no gammon or backgan)
+ Xg = Your gammon chances

e Xp = Your backgammon chances

» Yw = Opponent's normal winning chances

+ Yg = Opponent's gammon chances

e Yp = Opponent's backgammon chances

Formula for your equity:
Xy *1+Xg*2+%*3-yyw*1-yg*2-yp*3

The number you get from this formula is the expéctember of points you win (your equity). If 2 timthis number is larger thah ¢your equit
> -0.5) you should accept if you are doubled. Asvjmusly discuses the matters are not that sinfigfeeireverse is true (sée value of holding
the cube).

Although the formula is simple it is very hard teeut over the board. Therefore most players chtmsevelop an intuition and use heuristic
decide when to accept or reject a double rathertifyéng to use the exact formula.

1.4 Take-point

The analysis will get much more complicated, se & good idea to have some simplifying vocabul@ihe notion of a take-poing exactly suc
a thing.

A takepoint is the winning chances you will have to havée able to accept a cube. As mentioned eahigerig basically 25% in money ga
but as discussed earlier bakie value of holding the cube andgammons and backgammons may influence the breaking point of when to acce
reject a double.

Consideringhe value of holding the cube you have to make an adjustment to less than 2586.Will depend on how volatile the position is
this adjustment is very complex. Only heuristica e&d your estimate here. Besides this the adjusttiseso small that the uncertainty in y
evaluation of your winning chances will make spegdinuch effort adjusting your take-point this wadiaulous.

Consideringgammons and backgammons in the take-point is also very hard since the takdrop of a cube depend on six inputs namglyxg,
Xbr Yw» Ygr @nd ¥y (They sum to 100%). These inputs are very hardeasure in one number. Backgammon is a very congalme and therefc
it may be a good idea to simplify matters. Thetfirng most people do is to ignore backgammonss Bhactually half the step to only use
take-point. Therefore the take-point is often bot always used even in positions whgeenmons and backgammons matter. Players then ji
roughly adjust the take-point for gammons when @atithg the position or simply ignorgammons and backgammons (this is very dangero
since they have a big impact on the correct cubelliva).

Computers use equity in stead of winning chanceshwthe takepoint is based on. An equity is the expected nunabfgroints won in th
position. It is sometimes adjusted tbe value of holding the cube. This approach is very hard to use for a humamuee chances and risks
much more intuitive and easy to interprete.

The notion of a take-point becomes even more inapodnd complex imatch play when considerinthe match take-point.

2. When to Double?

Basically you would like to play for more points @hyou are ahead in the game (beavers). Although this may seem to make doub
decisions simple it does not. The main point ig §@u give up your option of doubling later and feasons stated earlier (sthe value of
holding the cube) this has a nopositive value on your winning chances (unless yapponent rejects the cube). This means that yeengyou
opponent are going to accept would like to wailcagy as possible with giving him the cube. The tpemn" is that your opponent need
always accept the cube. This makesket losers a very important issue.
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2.1 Market Losers

When you consider if you should double you showaidsider what will happen during the next excharfg®lts. If your opponent have no chal
of reaching a position where he has a drop you ldhoever double because there is no way you cam yosir market This means that |
doubling you will just give up some winning chanegthout gaining anything in return because you Wéve the option of giving the cube
your next turn.

The thing you gain by doubling is the differencéviEen your opponenttake-point and his winning chances after a market loosindghamge c
rolls.

This means that the doubling decision depends errddeoff between the winning chances you give up by renadver the cube and yc
opponent's expectet loss due to rolling a marlagity exchange after his take.

Therefore the volatilityof the position is important to your cube actiénposition with a small volatility is almost nevardouble/take since t
market losers are very small (if there are any).

2.2 Sufficient conditions

Over the board it can be very hard to use the abppeoach. This means that only heuristics caryaidwhen you are considering a double.
thing | will present here is some sulfficient coratis for not wanting to play for more points. These exact and will not be fulfilled when y
have a double according to the above mentioneeé-téd

Xw 2+ XgF A+ X 6 -y 2-Yg*A-Yp 6 <Xyl xg* 2+ X 3 -y l-Yg*2-yp*3

This simply reduces to considering whether youlsieind in the game. If the above formula is adpidte changes in the winning chance:
handing over the cube the left side of the inedyalgn will decrease. Non gammonish last roll poss will be a double if the inequality is |
fulfilled!

Again in match play this inequality becomes much more complex and mapé because a match equity table is used whercgosidenwhen to
double in matches.

2.3 The Doubling Window

With correct play the above considerations willeafiead to positions where you have a correct @doabt your opponent will have a take
over the board it can be very hard to use the abppeoach. The doubling-point is an easier heariktit rely on a simplification of theifficient
conditions. Analog to thetake-point above rough adjustments for gammons and backgamiaanade to the overall winning chance need
want to play for more points (approximately 50%yakn it is important to stress that this is a neagsand not sufficient condition.

The space between thake-point and the doubling-point is called the doubling vamd Roughly speaking you need to be inside the dog
window to have a correctly given accepted cube.id\gze notion of a the doubling window becomes miarportant inmatch play where yo
considerthe match doubling window.

2.4 Too good

If you wait to long before doubling or an extremmerket loser is rolled a position can be reached where you Ishoot double because yt
position is too good. This can easily be seen byfallowing example.

You have reached a position where you have a 50%mgm chance and no backgammon chance. Your opp@netruggling with a 25% (r
cube) winning chance and no gammon or backgammanceh If you double here you will surely win thduea(say 1) of the cube but by ne
doubling you will also expectedly win the valuetbgé cube. You will have the option of doubling tated thereby "stealing" some of y
opponent's winning chances witch makes it bettewait with the double. Actually the option of doidg later will probably drive yot
opponent's winning chances down to less than 5%lardfore making it a big mistake to double.

The 50% gammon versus 25% loosing chance was blimgeiThis can be genneralized to whenever yowe liaice as much gammon chanc
your opponent's winning chance. In this caseatssifficient but not nessesery condition. This &sb give us a nice little heuristic that are ut
when choosing between a safe move and a risky dmatnish move. If you give up some winning charmcgédin a larger chance of winn
gammon this will only be correct if you gain twiae much gammon chance as the winning chance yeuwgivTo realize this imagine that
win all of the games normally. If you win gammoruywill win one point more. If you loose you loose@ints compared to your normal \
situation.

You should be very careful when playing a too gpaogition because big mistakes are usually made (meaay mistakes are usually m
playing on in a not too good situation). It shobkl said that you can even play on when your exgdesienings are less than the value of
cube. The thing to consider are market gainersdppmsite ofmarket losers). If you have a gammon chance and no market gaiymr will no
have a double no matter how small the gammon chance
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2.5 Centered cube

The initial doublées special in the respect that you do not giveryapponent the option of doubling since he hasadyegot it (both players ha
value of the cube). You only take away your own option. This giveslightly more aggressive cube handling since @38 in winning chanc
from handing over the cube is smaller when it istered (see the above mentiotieatie-off).

In money game most players use the Jacoby rule. e will distort things because you do not gammons and backgammons in your non-
doubling calculations. Of course this may furthdwance the initial double because the part thasidens doubling normally has the lar
gammon and backgammon chances.

3. The cube in Matches

As mentioned earlier cube handling in matches much more complicated. The reason is thatayewnow trying to maximize your chance
winning the match rather than just maximizing tlxpexted number of points that you win. Maximizinguy match winning chances (MW
make some points more important than others.

The easy example is that when you are one point fsnning the match you do not care if you win améwo points. The second point have
value at all. It is easy to see that this phenomeaiso have an influence at other match sc@easimons and backgammons makes the handlir
even more complex. Although these distortions ckahg game most of the above guidelines are skidlzant to match play.

In matches the important thing to remember is hoanynpoints you and your opponent have left befovéraer is found. It does not mal
whether you are ahead 5 to 4 in a 9 point mat@dr@ahead 1 to 0 in a 5 point match. In both sd@natyou are ahead 4 away to 5 away.

A special rule that matches are played with isGnawford rule It is applied because the match score leaderfagé a smaller value of the e
than is reasonable.

3.1 The Match value of Holding the cube and Mandaty doubles

As in money game it often still havevalue to hold the cube. Sometimes though the cube difsyou are ahead 2 away to 4 away and tak
initial cube you will never redouble since you eaver improve your MWC this way. In this situatiboes not have any value that you holc
cube. The only indirect value is that your oppordogs not have any value by the option of doubling.

Sometimes the cube is so much alive that you hawaradatory doubleThis means that you should double on the figdll®pportunity. If you
opponent will win the match if he wins this gameuyaight as well give him the cube now. In matcheis not matter whether your oppol
overshoots the target. In a 5 point match a victor-0 is as good as one on 9-0.

On last roll positions your opponent will not getlence to give his mandatory redouble. This m#iesube handling much more aggressive.
3.2 The Match Take-point

Normally thetake-point is calculated ignoringammons and backgammons and the redouble option. This is also true foranes. The way th
the problem is approached is to evaluate your M\WWi@irae relevant senarius:

1. Your MWC if you drop.
2. Your MWC if you take and lose this game.
3.  Your MWC if you take and win this game.

To calculate your match take-point you simply useformula (using the above given three relevamases):

risk #1 - #2
Takepoint = =
risk+gain #1 - #2 + #3 - #1

This formula can be generalized to inclgdenmons and backgammons but still ignoring the redouble option. We willegthe following data:

Your MWC if you drop.

Your MWC if you take and lose.

Your MWC if you take and lose gammon.
Your MWC if you take and lose backgammon.
Your MWC if you take and win.

Your MWC if you take and win gammon.
Your MWC if you take and win backgammon.

NouokrwhE
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As in the money game section | define:

« Xy = Your normal winning chances in this game (no @am or Backgammon)
+ Xg= Your Gammon chances

e Xp= Your Backgammon chances

» Yw = Opponent's normal winning chances

+ Yg = Opponent's Gammon chances

« Yp = Opponent's Backgammon chances

To calculate when you have a take (the enhancedpaint) you use the following formula (using th®w®e given seven relevant senarius):
Xy * (H5 - #1) + g * (#6 - #1) + g * (7 - #1) >y * (#1 - #2) + Y5 * (HL - #3) + y, * (#1 - #4)
It is easy to includenandatory redoublesin the above formulas.

As for themoney game take-point if this formula is fulfilled you should acceptybu are doubled. As previously discuses the mattershot th:
simple if the reverse is true (sé® match value of holding the cube and mandatory redoubles). If the cube dies (maybe viareandatory
redouble) the formula includinggammons and backgammons will be exact! I.e. you have a take if and onlytifs fulfilled. If you like you ca
reduce the formula to the simple gammon or backgammon version by assuminggexp=yg=yp="0" and y,=(1-xy).

The take-point viewed from the other side of tharldds called the cash-point. I.e. cash-point =%40Gake-point.

Normally the MWC for various scores is found inadula e.gKit Woolsey's match equity tabl@his table is quite old and most comp
programs use newer tables. Some of these can hd féa the source of GNU Backgammon.

Some people like to use approximating formulaserathan a table do not recommend this since the approach spescise and a table is m
intuitive.

3.3 When to Double in Matches?

This question is one of the most complicated irkgammon. As in money ganmearket losers play a key role here. This has to be measur:
against the roll sequences where you wish you badaubled (and did not double) including MWC ahematch value of holding the cube.

If you lose your market after you doubled you hgaéed the difference between your expected MWEliing the uncertain outcome of 1
game) and your MWC given your opponent droppedctitee. If you doubled and experience a sequencellsfwhere you wish you had 1
doubled you have lost some MWC.

This means that the doubling decision depends etr#deeff between the MWC you give up by sequences d$ mehere you wish you had r
doubled and your opponent's loss in MWC due tongla market loosing exchange after his take.

Sufficient conditions for not wanting to play for the double amount @irps (the match double-point) can be found igrgpigammons and
backgammons and the later redouble option. The way that tloblem should be approached is to evaluate your MAMGur relevant senarius:

Your MWC if you double and win this game.

Your MWC if you double and lose this game.

Your MWC if you do not double and win this garegals your MWC if your opponent drops).
Your MWC if you do not double and lose this game.

rPwNPE

Note that you have already used three of these wberalculated thmatch take-point. To calculate your match doulgeint you simply use tt
formula (using the above given four relevant sergri

risk #2 - #4
Doublepoint = =
risk+gain #2 - #4 + #1 - #3
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As you can see your opponent's match doubling peitit©0% minus your doubling point. The formula ¢engeneralized to includgmmons
and backgammons but still ignoring the redouble option. We willegthe following data:

Your MWC if you double and win this game.

Your MWC if you double and win gammon this game.

Your MWC if you double and win backgammon thisnga

Your MWC if you double and lose this game.

Your MWC if you double and lose gammon this game.

Your MWC if you double and lose backgammon tlamg.

Your MWC if you do not double and win this garegyals your MWC if your opponent drops).
Your MWC if you do not double and win gammon théme.
Your MWC if you do not double and win backgamntlois game.
10. Your MWC if you do not double and lose this game

11. Your MWC if you do not double and lose gammadae game.

12. Your MWC if you do not double and lose backgamrios game.

©CNoarWNE

To calculate when you do not want to play for tloeille amount of points (the enhanced douydadiw) use the following formula (using
above given twelve relevant senarius):

X * (L - #7) + g * (#2 - #8) + 3 * (#3 - #9) <y * (#10 - #4) + y * (H11 - #5) + y, * (#12 - #6)

It is easy to includenandatory redoubles in the above formulas. If you like you can redtioe formula to the simple rgammon or backgammon
version by assuminggxxb:yg:yb:"O" and y,=(1-xy). It is important to stress that the formula idyosufficient conditions for not wanting
play for more points. This means that if you havasa roll position and the formula is not fulfitlesou have a correct double (if you are tomt
good).

This limit can work as an important guide line whem evaluate how much MWC you give up by doublmgl experience a sequence of
where you wish that you had not doubled. Anothaitlthat some people like to use is there awmatch take-point or the opponent's match (
doublepoint given that the opponent takes a cube now.r&levant question they ask them self is how fagsdihe opponent have to turn
game around before he can consider a redouble of bisurse tell them something about what they giwdy doubling now.

The initial double is also special at some matares since youmatch take-point at the current cube level 1 is also relevant es¢hsituation
As in money game this theoretically gives a littlere aggressiviitial cube handling than if you hypothetically owned the cube at Ielel

3.4 The Match Doubling Window

We have some simplifying vocabulary that can easencunication (important to learning) abaube handling in matches. Thedoubling window
is exactly such a thing. It is defined as the waebetween thenatch take-point and thematch double-point. It is easy to realize that this car
generalized to includgammons and backgammons (no longer as an interval) anghndatory redoubles.

The doubling window is just a heuristic. Many otheuristics may aid you in your search for the ectrcube handling. To list some of the
need some definitions:

TP = yourtake-point before you have doubled.

reTP = yourtake-point if your opponent redoubles after you have doubled.

DP = yourdouble-point now (equals 100% minus your opponeddable-point).

reDP = yourdouble-point after the game has been doubled (equals 100% maursopponent'double-point).

CP = your opponenttske-point now seen from your side of the board (your cashtpehich equals 100% minus your opponetele-
point).

If you are the leader in the match the relevamte(f@ouble-) points will often look something likgs (where TP*=CP):

0% 100%_
' TP reTP DP reDP TP* '

The doubling windows (intervals) are:

« [DP;CP] = Your doubling window! This window doestrmmontain any information about redoubles but ahly distance to the po
where you do not want to play for the double amafgoints.

« [TP;DP] =100% minus your opponent's doubling wiwdwmow.

o [reTP;reDP] = 100% minus your opponent's doublimgdew after he has taken.

Page6 of 12



M@xFriis' Doubling Hom-page http://xfriis.dk/maxfriis/bg

| suggest that you keep it simple by focusing pritpan your own doubling window but other relevavindows (intervals) are:

« [reDP;CP] = Your redoubling window. For mandatoegloubles this window is absurd. The reDP will tinenmally equal 100%. TI
window can sometimes be of some use since itgelisething about how soon you can expect a redouble.

« [TP;CP] = The market window. Well it tells you wkeyou can expect takes (including your own).

o [reTP;CP] = Your ranarket window. As for the redoubling window thisndow can be of some use since it tell somethingitabow
soon you can expect a redouble.

o [TP;reTP] = Your initial takgpoint window. This window tells you something abbotv much more aggressive you should handle i
cubes.

3.5 Too good in Matches

The evaluation of when you at@o good in matches is not surprisingly more complex thambney game. To give an understanding of the
the first thing | will do is ignore backgammons ahd opponent's gammon chances=pg=yg="0"). The following MWC is needed:

Your MWC if you double and win this game.

Your MWC if you double and win gammon this game.

Your MWC if you double and lose this game.

Your MWC if you do not double and win this garegals your MWC if your opponent drops).
Your MWC if you do not double and win gammon thésne.

Your MWC if you do not double and lose this game.

ouMwWNE

With this the too good-point and the enhantae-point (both is not points like the others but is deriwed similar manner; hence the nan
can be reduced to the following formulas (usingaheve given six relevant senarius).

The too good-point:

Xy * (#4 - #4) + ) * (#5 - #4) >y, * (#4 - #6)
The opponent's enhancttke-point:

yw ¥ (#4 - #3) > ¥ * (#1 - #4) +>@*(#2-#4)

It is easy to see that if the first formula (the gmodpoint) is fulfilled you do want to play on for ganam Even when this formula is not fulfill
it is sometimes correct to play on for gammon. irhportant thing to observe is market gainers (thposite ofmarket loosers). This has to k
weighted up against the gain in MWC by moving tlsttoo good-point.

This means that the too good decision depends etradesff between the MWC you gain by sequences of noligre you move past the -
good-point and the loss in MWC due to rolling a kedrgaining exchange now.

The too goodhoint can also be used in another way. If you acegood and have a checker play decision wherecgauncrease your gamn
chance and your opponent's winning chance by mdyaid what will be the correct play? The answehét if you increase your gammon che
times (#5 - #4)/(#4 - #6) more than your opponeagdis in winning chances the bold play is corré¢s. - #4)/(#4 - #6) is called the gammon price
or gammon value depending on which side of thedgau look at it from.

The gammon price is calculated as follows.

gammon risl #5 - #4
Gammon price (GF = =
winning gair #4 - #6

This meens that the gammon price is the cost ¢ihngegammoned relative to the gain from winningeTammon value is the gain from winr
gammon relative to the risk of loosing. l.e. yoamgnon price is your opponent's gammon value andttier way around.

The gammon price can be used to ajust yake-point. If you imagine a position where you do not hawgaenmon chance éxxb:O) your sel
and your opponent have a gammon chanc% @fp~0). What will your winning chance (y have to be before you have a take? The answer is:

Gammon adjusted take-point (GTgXy= TP + GP *

where TP is the normédke-point and GP is your gammon price after a double/taket dan check this by assuming=xy=yp=0 and y,=1-x,-
Yg: and isolate y in the enhancetike-point.
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3.6 Examples

Here | comment some interesting scores (all up vy 5 away with a non mandatory cube). The (tdkeble) points are evaluated on
basis of Ortega & Kleinman's match equity tablerfrd. Kleinman & A. Ortega, "Backgammon With the @& Neil Kazaross", 2001. This ¢
more tables can be found via the source of GNU Backnon Copying and distribution of verbatim and modifieersions of the tables
permitted in any medium provided the copyright o®tnd this permission notice are preserved. TP,@R,reTP and reDP is explained in
section abouthe match doubling window.

5 away 5 away: TP, DP(=reDP), reTP = 24.7%, 50 2P46% both ways.

Doubling and take behavior is close to money garhe might get marginally distorted by the facttttiee redoubling behavior is m¢
aggressive and take of redoubles is more conseevathe doubledammon price is 0.61. Therefore the cube have a larger valuehs
gammons cost more.

If someone doubles for the match the TP is 14.8%.

4 away 5 away: leader TP, DP, CP, reTP, reDP =92649.7%, 73.3%, 29.1%, 49.0%

The cube behavior is surpriseling symmetric at flaisre. Here the leader takes conservatively amdr#filer doubles more aggressi
(the leader's doublegammon price is 0.72). On the other hand the trailer's takessenvatively (the trailer's doubleghmmon price is
0.74) and the leader doubles aggresively on ganmghances. If the trailer has given an initial cubenhs a TP on 25.2%.

4 away 4 away: TP, DP(=reDP), reTP = 25.0%, 50.8242% both ways.

Doubling behavior is aggressive and take behasgi@onservative (the doublgdmmon price is 0.90). The redoubling behavior is v
aggressive and take behavior is very conservative.

3 away 5 away: leader TP, DP, CP, reTP, reDP =9254%.1%, 70.5%, 33.3%, 62.8%

At this score the trailer handles the cube a lititere aggressively and the leader takes more cmisezly (the leader's doubledmmon
price is 0.71). The leader handles the cube with cacetlhe trailer's takes are surprisingly conservafthe trailer's doubledammon
price is 0.42). The cube has quite a big value for him e redoubles very aggressively. If the trailgs biven an initial cube he he
TP on 14,8%.

The verbal presentation at this score is closé¢ocube handling for all the scores outside 5 avayay although they will probat
look more like money game.

3 away 4 away: leader TP, DP, DP*, CP, reTP, re[2R.8%, 39.0%, 60.8%, 64.3%, 40.2%, 70.4% (DP*idek a redouble)

This score is very spicy and much like 2 away 4ydwWae trailer's cube handling will be conservating extremly aggressive if he he
significant gammon chance (the leader's doubémmon price is 0.94).

The leader's cube handling is conservative withrgamchances (the real doulgeint should maybe include an expected redoubleg
trailer's TP is 35.7% but the cube has much vabukim and the trailer's doubleghmmon price is only 0.39. His redouble is alm
mandatory. He will often have a redouble while he is actydiehind in the game (has more than 29.6% winnimgnces and sor
market loosers)!

If the trailer has given an initial cube he hasPach 16.9%.

3 away 3 away: TP, DP(=reDP), reTP = 30.4%, 50 284)% both ways.

Doubling behavior is aggressive (the doubdmdhmon price is 0.5) and take behavior is very conservativee Tédoubling behavior
like for money with no gammons and recube value.

2 away 5 away: leader TP, DP, CP, DP*, CP* = 19.8561%, 63.2%, 71.9%, 78.9% (DP*, CP* includesrtia@datory redouble)

Both players double more conservatively and takeserthan in money game. This is a little sensitiveéhe trailer's gammon chan
(the leader's doubleghmmon price is 0.69). Note that the leader has a surprisiaglgressive take behavior. It will often be corifiec
the leader to play on for amdoubled gammon (the trailer'sgammon price is 0.85).

2 away 4 away: leader TP, DP, CP, DP*, CP* = 19.866/%, 66.2%, 70.4%, 83.1%

Both players double more conservatively and takesenthan in money game in no gammon situationss #hivery sensitive to t
trailer's gammon chances. If the trailer has a gamehance he can double very aggressively andethdelr should drop more (
leader's doublegammon price is 1). If the trailer mindlessly doubles on hissfiroll he will only give up about 2% match wing
chance. Just 10% gammons to the trailer makeg#uei's take behavior more conservative than iresngame!

It will often be correct for the leader to play fam anundoubled gammon at this score (the trailegmmmon price is 0.73).
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« 2away 3 away: leader TP, DP, CP, DP*, CP* = 28.6904%, 64.3%, 66.7%, 75.0%

The leader should double almost as in money gaheediibe dies after theandatory redouble but the doublgoint is higher than fi
money and gammons do not count). It will sometilmegorrect for him to play on for amdoubled gammon (the trailer'sgammon price
is 1). On the other hand the leader takes a fitthee conservatively and the trailer takes almosh asoney game. The trailer's doubl
behavior compared to money game is a little mogressgive (the leader has no value of the cube ibuddubledgammon price is only
0.43).

« 2away 2 away: TP, DP = 30%, 50% both ways.

This score should always lead to a double matchtgituation so you might as well double at yotstflegal opportunity.
« 1away 3 or 5 away (post Crawford): TP, DP = 0%Q%0

The trailer's double isandatory. The leader does not have a free drop.
« 1away 2 or 4 away (post Crawford): TP, DP = 500§%.

The trailer's double isandatory. The leader has a free drop.

Not surprisingly we see that it is very importamhit the targetl.e. be very conservative if you get more poth&n needed to win the match
doubling or taking and aggressive when you getettect number of point needed to win the match. Thiglusion can also be used outsi
away 5 away. If you need 8 points to win the matod own the cube at 2 you should redouble aggedgsbn your gammon chances. If \
need e.g. 5 points your gammon chances is not makiar redouble more aggressive but rather morsereative (se&o good in matches).

My advise to beginners and intermediate playetsasyou should almost ignore MWC and play monaygan initial doubles out side leade
away and trailer 5 away. If the leader is 2 awayhhe a TP close to 20% (doubled gammon price appedgly 0.6) and doubles surprisin
aggressive in no gammon situations (even withntbiedatory redouble). In gammonish positions he often plays on for aheoubled gammc
and takes conservatively.

The crawford game is very dependent on the traiterore. If the trailer lacks an even number ohfzohis gammon value is approximately (
(with the exeption of 2 away where it is 1). If laeks an odd number of points his value is clos to the post crawford games the leader |
gammon price on 0.7.

On redoubles the trailer should take aggressivbeifleader does not hit the target. Genneraly eéhddr should play a little more conserve
depending on how big his lead is.

Large gammon prices (values) are often linked tprigingly small take-points (large capbints). Genneraly speeking the gammon pri
larger in matches than for money. This often makesey game and match take/drop behavior similan ait insignificant tendency to dt
more in matches.

The observation has more impact on doubling in hesavhich is more agressive since gammon prices aareat impact on the volatility c
given position. More volatility will often give meragressive doubling behavior. You more often doybur opponent in (double while he hi
take). On the other hand the opponent's value loé cwnership is also often large but genneralywilitsee more positions with a correct dot
in match positions than in money game (assuminggicoby rule and that the cube is not dead).

If the score is such that non can get close to imgnthe match the cubebehavior approaches thabimeggame. There will be a distortion to
behavior if one of the parties in the match islitrgisignificantly. Then the trailer have lover &foint and the leader have higher taként the
higher the level of the cube.
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3.7 Tables

| have listed some processed data from differeritimaquity tables in the following tables. The ara tables can be found vike source ¢
GNU Backgammon. Copying and distribution of vervaéind modified versions of the tables is permittedny medium provided theopyrigh
notice and this permission notice are preserved.

TP

Take-Point Double-Point Cash-Point

5 away 5
away

4 away 5
away

4 away 4
away

3 away 5
away

3 away 4
away

3 away 3
away

2 away 5
away

2 away 4
away

2 away 3
away

2 away 2
away

5 away 5
away

4 away 5
away

4 away 4
away

3 away 5
away

3 away 4
away

3 away 3
away

2 away 5
away

2 away 4
away

2 away 3
away

2 away 2
away

DP

P
24.7%

26.4%

25.0%

25.3%

22.8%

30.4%

19.9%

19.6%

28.6%

30.0%

P
24.8%

23.5%

28.0%

21.0%

22.8%

31.0%

17.2%

18.8%

27.0%

31.5%

Notation
CP reTP reDP reCP GP GV Dbl GP Dbl GV

Doubled Doubled

Redouble Redouble Redouble Gammon Gammon Gammon Garmmon

Take-Point Double-Point Cash-Point Price Value Price value
D. Kleinman & A. Ortega, "Backgammon With the Giants, Neil Kazaross" (2001)

DP cP reTP reDP reCP GP GV DbiGP Dbl GV
500%  75.3%  27.6%  50.0%  72.4% 0.49 0.49 061 061
49.7%  733%  29.1% (%%’% (76‘3870@ | 056 0.57 0.72 0.75
500%  75.0%  322%  50.0%  67.8% 0.50 0.50 0.90 0.90
46.1%  70.5%  33.3% (7672'2;% 53850.2;@: | 056 0.65 0.71 0.42
39.0%  643%  402%  70.4%  83.1% 0.55 0.86 0.94 0.39
50.0%  69.6%  250%  50.0%  75.0% 0.78 0.78 050 0.50

71.9%*  78.9%"
GEOY) (6hovy  426%  100.0%  100.0% 0.46 0.85 0.74 0.00
78.0%*  83.1%"
(7% (ob.ovy 500%  100.0%  100.0% 0.42 0.73 1.00 0.00
66.7%*  75.0%"
Giad)  (hsvy ~300%  100.0%  100.0% 0.80 1.00 0.42 0.00
50.0%  70.0% 0.0% 50.0%  100.0% 0.75 0.75 0.00 0.00
Snowie 2.1, Oasya (1999)
DP CP reTP reDP reCP GP GV Dbl GP Dbl GV
50.0%  752%  289%  50.0%  71.1% 0.49 0.49 0.68 0.68
0/u* 0k
444%  707%  30.2% &18'82@0 \ (7637%& ) 080 0.62 0.80 0.86
50.0%  72.0%  336%  50.0%  66.4% 0.64 0.64 102 1.02
400%  685%  33.2% (7661'120% 237%35@: ) 044 0.66 0.72 0.46
37.8%  625%  40.6%  69.2%  81.9% 0.57 0.95 0.98 0.44
50.0%  69.0%  252%  50.0%  74.8% 0.82 0.82 051 051
69.006*  77.1%"
(68%) (oLavy 407%  100.0%  100.0% 0.39 0.88 0.69 0.00
76.6%*  81.9%"
(o) (@Gsvy 500%  100.0%  100.0% 0.42 0.80 1.00 0.00
66.50*  74.8%"
Goavy  (6houy GLS%  100.0%  100.0% 0.75 1.02 0.46 0.00
50.0%  68.5% 0.0% 50.0%  100.0% 0.85 0.85 0.00 0.00
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5 away 5
away

4 away 5
away

4 away 4
away

3 away 5
away

3 away 4
away

3 away 3
away

2 away 5
away

2 away 4
away

2 away 3
away

2 away 2
away

5 away 5
away

4 away 5
away

4 away 4
away

3 away 5
away

3 away 4
away

3 away 3
away

2 away 5
away

2 away 4
away

2 away 3
away

2 away 2
away

P
24.4%

23.8%

28.8%

23.0%

24.2%

29.2%

20.9%

20.6%

27.5%

31.0%

P
24.9%

23.7%

28.5%

22.0%

22.9%

30.8%

19.7%

19.7%

29.8%

28.8%

DP
50.0%

44.4%
50.0%
46.5%
43.1%

50.0%

70.7%*
(34.7%)

77.2%*
(36.7%)

66.5%"
(43.0%)

50.0%

DP
50.0%

44.8%
50.0%
42.5%
39.2%

50.0%

71.9%*
(34.2%)

78.0%*
(36.8%)

67.2%*
(46.6%)

50.0%

J. Jacobs & W. Trice, Can a Fish Taste Twice as Goqd996)

CP
75.6%

70.2%
71.2%
73.5%
68.0%

70.8%

77.4%*
(60.7%)

82.2%*
(64.4%)

74.8%*
(63.5%)

69.0%

reTP
27.6%

29.6%

31.4%

33.2%

39.7%

25.2%

42.5%

50.0%

31.0%

0.0%

reDP
50.0%

63.0%*
(49.6%)

50.0%

76.2%*
(61.4%)

69.0%

50.0%
100.0%
100.0%
100.0%

50.0%

reCP
72.4%

75.3%*
(70.0%)

68.6%

84.4%*
(79.1%)

82.2%

75.8%
100.0%
100.0%
100.0%

100.0%

GP
0.47

0.51

0.68

0.45

0.55

0.70

0.53

0.47

0.77

0.82

N. Zadeh, Management Science 23, 986 (1977)

CP
75.2%

70.7%
71.5%
70.3%
64.4%

69.2%

78.6%*
(62.1%)

83.0%*
(66.2%)

75.6%*
(65.8%)

71.3%

reTP
28.4%

30.6%

32.2%

33.9%

40.1%

24.4%

43.7%

50.0%

28.8%

0.0%

reDP
50.0%

62.4%*
(49.9%)

50.0%

76.7%*
(62.8%)

70.4%

50.0%
100.0%
100.0%
100.0%

50.0%

reCP
71.6%

74.5%*
(69.3%)

67.8%

84.8%*
(79.9%)

83.1%

75.6%
100.0%
100.0%
100.0%

100.0%

GP
0.49

0.51

0.67

0.45

0.55

0.80

0.47

0.42

0.83

0.68

http://xfriis.dk/maxfriis/bg

GV
0.47

0.64

0.68

0.52

0.73

0.70

0.99

0.81

1.02

0.82

GV
0.49

0.62

0.67

0.61

0.86

0.80

0.89

0.73

0.95

0.68

Points marked with * includes a mandatory redouble figures in parantheses are only relevantsnrial positions.

Dbl GP
0.62

0.73

0.84

0.72

0.93

0.51

0.74

1.00

0.45

0.00

Dbl GP
0.66

0.79

0.91

0.74

0.94

0.48

0.77

1.00

0.40

0.00

Dbl GV
0.62

0.74

0.84

0.45

0.42

0.51

0.00

0.00

0.00

0.00

Dbl GV
0.66

0.80

0.91

0.44

0.39

0.48

0.00

0.00

0.00

0.00

Observe that different tables give significantl§fetient takepoints. Unfortunately the only thing we know is tttmn of them are likely to |
correct. It is usefull to use them anyway since/thee as good an estimate as any. So is the follpestimates made by me on the basis ¢
table data above.
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3.8 My Take-points

M@xFriis' subjective easier learned take-points (203)

TP CP reTP reCP Dbl GP
5 away 5 away 1/4 3/4 217 5/7 3/5
4 away 5 away 1/4 5/7 3/10 3/4* 3/4
4 away 4 away 217 5/7 1/3 2/3 9/10
3 away 5 away 2/9 7/10 1/3 5/6* 7110
3 away 4 away 2/9 2/3 2/5 5/6 9/10
3 away 3 away 3/10 7110 1/4 3/4 1/2
2 away 5 away 1/5 4/5* 3/7 1 3/4
2 away 4 away 1/5 5/6* 1/2 1 1
2 away 3 away 217 3/4* 3/10 1 3/7
2 away 2 away 3/10 7110 0 1 0
Alternative round 1/6 = 6/36, 1/57/36, 2/9 = 8/36, 1/4 = 9/36, 2#710/36, 3/1C= 11/36, 1/3 = 12/36, etc.

M@xFriis' subjective easier used take-points (2003)

TP 1-CP reTP 1-reCP Dbl GP
5 away 5 away 9/36 9/36 10/36 10/36 3/5
4 away 5 away 9/36 10/36 11/36 9/36* 3/4
4 away 4 away 10/36 10/36 12/36 12/36 9/10
3 away 5 away 8/36 11/36 12/36 6/36* 7/10
3 away 4 away 8/36 12/36 14/36 6/36 9/10
3 away 3 away 11/36 11/36 9/36 9/36 1/2
2 away 5 away 7/36 7/36* 15/36 0 3/4
2 away 4 away 7136 6/36* 18/36 0 1
2 away 3 away 10/36 9/36* 11/36 0 3/7
2 away 2 away 11/36 11/36 0 0 0

Points marked with * includes a mandatory redouble.
Some of the leaders points and prices are reasostille for scores outside trailer 5 away.

1 away even away: GP = 2/3.

1 away odd away: GP = 0.

1 away 5+ away: Dbl GP = 7/10 (Post crawford).
2 away 6+ away: TP, Dbl GP = 1/5, 3/5.

3 away 6+ away: TP, Dbl GP = 2/9, 3/5.

Dbl GV
3/5
3/4
9/10
3/7
2/5
1/2

o o © o

Dbl GV
3/5
3/4
9/10
317
2/5
1/2

o o O o

This does not mean that the trailer's cubebehalges not depend on how far he is trailing. Eveugiothe leader has the same tak@t the

trailer's marked losers will cost more the morésheailing.
You can accessy subjective table data and the comments the example section wireless at http://xfriis.dk/wap/bg.wml.
Finally | have made a mogintable version of this article. Comments can be send to m@Jxfriis.dk

Copyright© 2003 by Peter Max Friis Jens
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