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1 Introduction

Consider a matchpoint event where not every board is played the same
number of times. This may occur in several different ways. For example,
the deal becomes mis-boarded after a certain number of rounds, a board is
not played because of slow play, or the movement is such that not all boards
are played the same number of times. The question arises how the deficient
boards should be scored. There are two competing methods in common
use: (1) the Factoring Method and (2) the Neuberg Method. This article
analyses both methods within a single framework to determine which might
be the preferred method.

Neuberg starts form the premise that a top on a board with 10 scores (say)
should be worth more than a top on a board with 9 (or less) scores in the
same event. The argument goes something like this: in the first scenario the
top has defeated 9 other scores, while in the second scenario the top has only
defeated 8 other scores. This difference should be rewarded. Alternatively,
Neuberg argues that for the missing score, there is a non-zero chance that
it could become the new top, so the top on the deficient board should be
reduced. This thinking perhaps explains why the Neuberg Method is still in
wide use. By contrast, the simpler Factoring Method always gives the same
percentage score to any board including a top, regardless how many times
it has been played.

2 The Generalised Neuberg Formula

With MPt denoting matchpoint, let

N = Correct no. of scores on a board

n = Deficient no. of scores on a board, with n ≤ N

MN = MPts on a board with N scores. Similarly, Mn

PN = Percentage score on a board with N scores. Similarly, Pn

M̄N = Adjusted MPt on a deficient board to make it comparable with N scores.

Similarly, P̄N
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We seek formulae that connect M̄N to Mn and P̄N to Pn. In the following,
we shall use single MPt scoring, where each tied board earns half a MPt.
The formulae we derive are readily adjusted for double MPt scoring.

The Neuberg Method is based on three criteria described next.

Assumption 1. The relation between M̄N and Mn is linear.
That is,

M̄N = AMn +B (1)

for some constants A and B.

Assumption 2. A score of 50% on a deficient board should remain 50% on
the adjusted score.
That is

P̄N = C(Pn − 50) + 50 (2)

for some constant C. Note that the relation between Pn and Mn is

Pn = 100Mn/(n− 1) (3)

Observe that a sole top on a N−score board gets (N − 1) MPts while a
k−shared top earns (N − 1

2 − 1
2k) MPts.

Assumption 3. A sole top on a deficient board is awarded a k−shared top
on the N−board equivalent.
That is, the adjustment from n−boards to N−boards should satisfy

Mn = (n− 1) =⇒ M̄N = (N − 1
2 − 1

2k) for some k ≥ 1 (4)

Putting Eqs(1) to (4) together yields the following formulae of P̄N and M̄N :

P̄N =

(
N − k

N − 1

)
[Pn − 50] + 50 (5)

and

M̄N =

(
N − k

n− 1

)
Mn + 1

2(k − 1) (6)

Eqs(5) and (6) are the generalised Neuberg formulae which determine the
necessary adjustments needed to be made to deficient boards of n scores to
make them comparable to boards with N scores. Different choices of the
parameter k ≥ 1 lead to different adjustments.
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3 The Factoring Method

The Factoring Method is extremely simple and is based on the criterion
that any percentage score on a deficient board retains that percentage on
the adjusted score. This is obtained from Eqs(5) and (6) by selecting the
parameter k = 1. A sole or shared top on n boards becomes a sole or shared
top on N boards regardless of the difference between n and N . Eqs(5) and
(6) then reduce to

P̄N = Pn and M̄N =

(
N − 1

n− 1

)
Mn (7)

Mathematician David DesJardin has argued very strongly in favour of the
Factoring Method and has demonstrated that Eq(7) provides an adjusted
score that is a statistically unbiased estimate of the raw unadjusted score.
We explore this observation in detail in §5 below.

4 Neuberg Method

When k > 1 we have the generalised Neuberg method. From the third
Neuberg assumption we should have k an integer greater than one. However,
from a purely mathematical standpoint there is nothing to stop us using any
non-integer number greater than one. What restrictions must be imposed
on the parameter k?

In general, k will depend on both N and n i.e. k = k(N,n) with the
property k(N,n) ≥ 1 for N ≥ n with equality if n = N . That is, k(N,N) =
1. Obviously, when n = N , no adjustment is necessary and we should obtain
P̄N = Pn and M̄N = Mn. There are of course an infinite number of such
choices for k. The one chosen by Neuberg, probably for its simplicity but
essentially an arbitrary choice, is k = N/n which clearly satisfies the stated
constraints. Eqs(5) and (6) then become

P̄N =

[
N(n− 1

(N − 1)n

]
(Pn − 50) + 50; M̄N =

N

n
(Mn + 1

2)− 1
2 (8)

Thus the Factoring and standard Neuberg Methods derive from Eqs(5) and
(6) with k = 1 and k = N/n respectively. Our generalised approach has
introduced a whole family of transformations depending on the choice of
parameter k = k(N,n) and thus permits analysis within a single framework.
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5 Comparison of Factoring and Neuberg Methods

First recall that both methods derive from the generalised formulae Eqs(5)
and (6) with different choices for the parameter k.

Factoring Method k = 1

Neuberg Method k = N/n

We explore here the consequences of these two models. First, note that if
N is fairly large and n = (N − 1) (i.e. the board requiring adjustment has
only one deficient score) then there will be very little difference between the
two methods, For example, if N = 20 and n = 19, a top on the 19-result
board gets 100% and 99.86% on the two methods.

In general, a sole top and bottom using the Factoring Method always yield
100% and 0% respectively. For the Neuberg Method, a sole top is always less
than 100% and a sole bottom is always greater than 0%. In fact, since the
Neuberg formula is symmetric about the 50% score, if a top yields (100−α)%
then the bottom will yield α%.

Problems emerge between the two methods when n is very different from N
and also when (N,n) are both small. For example, suppose for an event with
13 tables a board was fouled after 5 rounds. Here the fouled board needs
to be split into two: one with 5 scores and the other with 8 scores. For the
first group we have N = 13, n = 5 and a top on the Neuberg Method yields
93.33%, quite a difference to the Factoring Method’s 100%. Similarly, the
two bottom scores will be 6.67% and 0% respectively.

Quite generally, a 50% score on both methods remains 50% and because of
the symmetry about 50% the maximum difference between the two methods
will occur at precisely the top and bottom scores recorded. Since tops are
very important to the ultimate winner, this difference could be very signifi-
cant.

The Checksum
The checksum on a board is the total sum of all its MPts and is a constant
equal to Sn = 1

2n(n − 1) for n− scores on a board or SN = 1
2N(N − 1) for

N scores on a board. It transpires that the checksum for adjusted scores
according to Eq(6) is independent of the parameter k with S̄N = 1

2n(N−1).
Clearly, if n < N ,

Sn < S̄N < SN (9)
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Thus both the Factoring and Neuberg Methods have the same checksum on
a board. This fact, as we shall see next, has a profound effect on a general
misunderstanding of the statistical underpinnings of the two methods.

Recall that a random variableX is said to be an unbiased estimate of the ran-
dom variable Y if they have the same expectation. That is if, E{X} = E{Y }.
DesJardin has argued strongly in favour of the Factoring Method because
he was able to demonstrate that its adjusted MPt score corresponds to an
unbiased estimate of the the MPt score on a non-deficient board. Mathemat-
ically, he showed E{M̄N} = E{MN} where M̄N and MN are now regarded
as random variables, and the adjusted MPt score M̄N is an estimate of the
desired MPt score MN for N boards.

Unfortunately DesJardin implied, incorrectly as it turns out, that while
this result held true for the Factoring Method, it did not hold true for
the Neuberg Method. However, as we demonstrate below, the Neuberg
and all generalised Neuberg adjustments, also have the property of being
statistically unbiased. Let Xi be the raw MPt scores on a normal board
with N scores. Treating the Xi as identically distributed (i.d.) random
variables (as desJardin did) we have1 Xi ∼ X and obtain (the checksum)

SN =
N∑
i=1

Xi =
1
2N(N − 1)

and taking expectations

N∑
i=1

E{Xi} = 1
2N(N − 1) or N E{X} = 1

2N(N − 1)

Hence, E{X} = 1
2(N − 1) which is just the Mpt average on a board with N

scores. Let X̄i denote the adjusted random scores on a deficient board with
n scores and assume they are i.d. with X̄i ∼ X̄. Then using their checksum
S̄N =

∑
i X̄i =

1
2n(N − 1), we get on taking expectations,

n∑
i=1

E{X̄i} = nE{X̄} = 1
2n(N − 1)

resulting in E{X̄} = 1
2(N − 1). hence we have demonstrated that E{X̄} =

E{X} for the generalised Neuberg Method, that is, for any value of k.

1The symbol ∼ denotes “the same statistical distribution as”.
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It follows that the argument for preferring the Factoring Method (k = 1)
over the Neuberg Method (k = N/n) because the former gives statistically
unbiased estimates is invalid. Both methods give statistically unbiased es-
timates. Hence if one method over the other is to be preferred, it needs to
be based on other criteria.

What might these criteria be? For one, the Factoring Method is simpler
to implement and certainly easier to understand. It is motivated by sim-
ply preserving the percentage scores on every board. Secondly, it might be
argued that in some cases, the under-estimation2 of Neuberg scores above
50% and over-estimation below 50% are too severe. Some concrete examples
would help considerably in this endeavour. Thirdly, it could be argued that
a pair who topped a deficient board would, through no fault of their own,
be penalised and that is inherently unfair.

Example
Consider a board with 8 scores that has been fouled after 4-rounds, so that
it has to be treated as two 4-board segments. In this case, N = 8, n = 4
and k = 2 for the Neuberg Method. The table of percentage scores is shown
below for each 4-board segment.

Factoring Neuberg
Percentage Percentage

100.0 92.9
90.0 84.3
80.0 75.7
70.0 67.1
60.0 58.6
50.0 50.0
40.0 41.4
30.0 32.9
20.0 24.3
10.0 15.7
0.0 7.1

In this example, the top score suffers a 710 basis point loss while the bottom
score gets a 710 basis point gain. One may wonder if this is a fair result.

2Relative to the Factoring Method
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