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The Go Rating System of Igor Goliney
Franco Pratesi

Usually the playing strength of a Go player is determined by his.rank
or his rating or both of them. Ranks correspond to rather coarse sections, whereas ratings allow for finer measurements. If a suitable rating
scale is available, it will then be possible to establish accurate ranks for
selected intervals of it.
In principle, the best possible kind of rating uses a ratio scale, as the
Kelvin scale is for temperature. At least two such scales have been suggested for Go (BGJ 124, 2001, pp. 42-43), but major basic problems
remain for their application. Before a satisfactory ratio scale is applied
to Go players, it may be reasonable to search for partial solutions.
The system discussed here is a recent one and is shortly described,
together with its results, at: holigor.fcpages.com/baduk.htm.
It does not deal with the whole range of playing strength; in particular, weak players are not considered at all, even if there is no theoretical
lower limit of strength to be observed.
The author of this rating system is Dr. Igor Goliney. He was born in
1960 in Ukraine and graduated there at Kiev State University; in 1989
obtaining his Ph.D. as a theoretical physicist. After working in the Kiev
Institute for Nuclear research, he is now active at the National University of Singapore.
Igor Goliney has been kind enough to discuss with me several points
of his system and even to perform a few tests, inserting in his system
simulated games against players at the theoretical limits of strengths,
such as a perfect winner and a perfect loser. Among the following paragraphs, a few are extracted or verbatim copied from his pages, others
derive from our private correspondence, including the results of the
simulation mentioned.
One of the starting points for this original system has been the need
for a more reliable comparison of the relative strength of Go champions.
Everybody knows, for instance, that the number of Japanese professional players in the 9th rank has greatly increased in recent times – even
if they belong to the same and highest rank, they certainly do not have
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exactly the same strength. A connected question is how to compare the
strongest professionals of different countries, in the absence of a significant number of international competitions.
Another starting point has been Goliney’s mathematical knowledge,
indicating that the usual way for finding exploitable physical laws consists in the minimisation of suitable functions or functionals.
With respect to the various ranking systems proposed, Igor Goliney
approaches a connected but different problem: how to rate the strongest
players in a completely objective way, simply on the basis of the games
that they are playing among each other, without assuming for any player
a preliminary value of strength, to be adjusted later on.
The rating table of this system is built by the minimization of the
function,
F = Σ ak (xi - xj - rk)2
where
xi and xj are unknown ratings of the players.
rk is the result of the match, 1 or -1 depending on the win or loss of the
first player.
ak is a coefficient that describes the importance of the match; for the
moment, the only contribution comes from aging of the results,
which consists in the decrease of the coefficients ak in the function
and is performed on the tournament basis.
The formula is ak = 1 - exp(-y)
where y is the number of years from the tournament.
Summation is performed over all games in the database, which includes all results found at: www.kyoto.zaq.ne.jp/momoyama/
news/news.html.
These are international tournaments and the major domestic tournaments in Japan, Korea and China.
Handicap games are not present in the database, and the presence of
various conventional values for komi is not taken into account; at the
moment, it is only a matter of win or loss. It is useful that the strength
of the players selected is not too different – otherwise, the evaluation
function itself would be bad, punishing the stronger player.
Moreover, for providing a ‘correct’ order for weaker players, it
would be necessary to have games among everybody, whereas weaker
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players seldom find an opportunity to play with the champions. The
actual situation is thus such that only the strongest players can be ordered in a reliable way with this system.
After minimization, the least rating is found and the whole set is
shifted to make it zero; thus all ratings are made positive, and then are
multiplied by 1000 before the final presentation.
To avoid unreliable situations, a devaluation of the rating of players
with few games is implemented. This has a damping effect on fluctuations of their ratings up to approximately 20 games. Then, in the region
20-40 games, fluctuations are yet big enough, but the damping does not
work anymore. For a larger number of games the statistics takes over
and the rating becomes more firmly established.
The situation as of beginning August 2003 (when the database used
as source has been interrupted, planning only to continue when the Japanese masters again achieve world leadership) is shown in the Table
(overleaf) for the first 60 entries.
The order of strength established by Goliney’s system is rather different from any ordering expected for the best players. Goliney’s rating
system indeed makes the emphasis on the level of player’s opponents –
this factor is almost as important as the ratio of wins and losses.
We usually feel a notable respect for the strongest players, who have
established their value in the course of years. Often, however, a player
becomes universally known, and at the same time approaches the descending part of his playing career.
On the contrary, this system tends to overestimate young players
with few games but high percentage of wins. The system is thus useful
to indicate future champions, young players – in several cases yet unknown among Go fans – who win a few games against the champions.
It thus occurred that the high strength of players as Cho U, Song T’aekon, Yamashita Keigo, and Takao Shinji were clearly indicated by the
system, before their following greatest successes.
A possible use of these ratings for correctly determining players’
ranks is not immediate. However, if we select a kind of Elo ranks with
75% winning probability for distinguishing rank partitions, this would
correspond to a 721-point difference; that is, about the distance between
Yi Ch’ang-ho and Rin Kaiho.
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There are further aspects that we would like to have available, however, and in particular how to rate all the players, possibly including
such ‘theoretical’ players as the perfect winner and loser – namely players who always win or lose against anybody else. This system was not
built with this purpose, but its response may be checked with input data
from simulated games with such nominal players.
After introducing both a perfect loser and a perfect winner in the
existing set of players, the rating difference between perfect winner and
loser converges to 1000 points, if the number of games between them
is larger than the number of any other games in the database. However,
the convergence is slow, as the square root of the game number.
If the number of games between the perfect players is not large
enough, two pools are formed. With respect to the average player, the
perfect loser is 1000 points below in the database (because of constant
losses), whereas the perfect winner is 1000 points above. The difference
between the perfect players themselves is about 2000 points.
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If instead we try and extend the system to include all existing Go
players, in actual conditions, the range of all the ratings from a beginner
to the strongest player can only be roughly estimated to correspond to
about 50,000. The reason of the increasing interval has to be searched
in the missing games between players of greatly different strength –
these games are not present in the database used, but even in actual
practice are far from frequent.
In conclusion, Goliney’s system appears to be a valid tool, which
fulfils its proposed goal of ordering the playing strength of the strongest
active players. Clearly, the system is based on a mathematical treatment
of existing data that cannot be adjusted to favour one or another player.
It thus provides a completely impartial way to order the strongest players of the world, independent of their career, age, or country.
At the same time, our search for a ratio scale, suitable for correctly
representing the strength of all Go players, down to the weakest ones,
must go on.

