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The purpose of this document is to lay a foundation for developing an on-line game processing systems that works for a local group or a national tournament.

Concepts and principles
Anchor Principle:

The anchor principle says that in a group of Go players such as a club the top (strongest) player’s rating should be anchored. This is easily generalized to include a small group (say 2 6 dans above a 550 pt rating level) We say that players above this level are frozen when games are played between them and players below the 550 point level.

We give more details later. For example what happens when another player crosses this boundary from below or a player from above drops below.

There are 2 problems with this concept.

· First, if there is only one player whose rating is frozen then that player tends to feel unrewarded for his victories. He is helpless to promote himself. There is some reward for pushing his closest rivals further down but still he is stuck.
· The other difficulty is that if the overall strength of the top group is frozen then there must be an artificial means of promoting. Ideally, games played on a wider scale such as national tournament games or on-line games between top players in other clubs will allow growth. Ultimately, only games with top pros will serve as valid anchors.

The advantages are obvious.

Drifting upward or downward of the players below the anchor line is largely eliminated, especially for those players right behind where competition is greatest. Obviously a six dan should not be rewarded for any teaching games with lower ranked players or even handicap games.
Extended Anchor Principle:

The extended anchor principle allows the insertion of anchor levels at defferent rating levels. I have used very successfully anchors at the 1 dan level and 9 kyu level. In these cases any dan level player is unaffected by a game result with a player below that rating level (usually 0). Similairly for players above 9 kyu playing games with players below 9 kyu.
Historically, this was successful because the players above 9 kyu were prevented from being dragged down by fast improving beginners eager to climb the ladder. It was still unsuccessful when a 10 kyu was beaten giving 5 stones to a 15 kyu.

This led to the introduction of a floating anchor.

Floating Anchor Principle:

This concept states that in a game between a higher rated player and a player with a lower rating, the higher rated player’s rating will be unaffected whenever the rating difference between the 2 players exceeds a fixed amount (for example 300 points or 3 ranks). 

This was very popular. One of the biggest advantages was that the stronger player was not afraid of losing to weaker player when the difference was more than 3 ranks. This encouraged teaching handicap games with weaker players.
It also injects points into the group as a whole. This happens whenever a weaker player wins against a stronger player and the stronger player’s rating is frozen. The weaker player moves up and the stronger player is frozen. There is no need usually for a ratings officer to step in and make corrections. The system is self adjusting.

Necessary Adjustments:

Part B – Software Design
The Rating Algorithm:

The rating algorithm is based on the curve –
y = a * e **(alpha * x) …………………… (1)

e = 2.71828… (base of natural logarithms)

x = the difference in rating between white and black expressed in handicap stones. ie x= 0 if both players are of equal rating and play an even game. x = 0 if white is exactly 1 rank higher and gives equivalent of a one stone handicap.

therefore 

x = Hcp - (Rw – Rb)/100 ………………..(2)

 where Rw is white’s rating and Rb is black’s rating. Hcp is the number of handicap stones. In theory x can be negative when white gives more stones than black deserves or when the weaker player plays white. The programmer need not be concerned about these things.

a is the award in rating points to the winner. 

The points awarded to the loser is –a.

“a” is normally set to 10. If higher then ratings change faster. Note that “a” is not the maximum change. “a” is configurable outside the algorithm as a definable parameter.

The remaining parameter to define is alpha. “alpha” is calculated based on the probability of white winning against an equal opponent giving a handicap of 1 or even 2 stones. It has been measured that this probability is 1/3 or  0.333 ie. White would win 1 out of 3 games (no komi) by professional measurements. I do not recall where I read this. Without doing the proof which isn’t difficult we find 

alpha = ½ * ln(2) = 0.3465  (ln represents natural logarithm). This parameter should also be configurable.

Example: 
White’s rating = 360



Black’s rating = 100 



Hcp = 2 stones

therefore



x = 2 – (360 – 100)/100



   = 2 – 2.6



   = - 0.6

Let’s say White wins

White’s gain = 10 * 2.71828 ** (0.3465 * -0.6)


         = 10 * (2.71828 ** - 0.2079)


         = 10 * (0.81)         =  8  (approx)
Black’s gain = -8 points
Let’s say Black wins

White’s gain = 10 * 2.71828 ** (0.3465 *0.6)

         = 10 * 1.234
 
         = 12.34           points

Black’s gain = -12.34 points
Playing on a small board:
Beginners should be encouraged to play on 9x9 and 13 x 13 boards. Handicaps can easily be incorporated by mapping the equivalent handicap to a large board.

A 19x19 board is 19x19/9x9 times bigger than a 9 x 9 so we can say a 2 stone handicap on a 9 x9 is equivalent to 2 x 4.4 = about 9 stones on the standard board. Kids like to improve fast and they can gain lots of points fast this way. They love it. To do this board size needs to specified on input if not 19 x 19
