Handicapping Methods. in Topyacht V10

TopYacht provides a number of Hcing methods, these are summarised below. [TY also provides a number of tools for monitoring HC development including several analysis graphs.]

1 Weighted Running Average ~ more correctly average of weighted BCHs.

2 Exponential Averaging

3 Fixed

4 Trend Biased Average

5 Boat Performance Ratio

6 Difference Biased Averaging

First a little bit of background.

Long term observations show that each boat's performance varies for race to race. Most boats measured performance (BCH) simply oscillates up and down within +/-3% of their average performance over many races. 

Some boats may increase their performance over a number of races or decrease their performance over a number of races. When this happens it is most unusual for this to occur over more than 3 successive races.
Definitions

AHC

Boats sail a race with an Allocated Handicap (AHC). This is the HC allocated to that boat for the particular race.

BCH

After each race a Back Calculated Handicap (BCH) is generated/calculated for each boat. This is the HC a boat needed to be placed equal on HC corrected finish time with every other boat in that race. This is a direct measure of this boat when compared to others in the fleet. For most fleets the reference boat for this calculation is the boat that was placed 45% down the fleet. This reference boat is presumed to have sailed exactly at their AHC. Those in front of it are assumed to have sailed above/better than their AHC and those below conversely. Time has shown the 45% works well for most fleets but may need a small adjustment for some fleets. It the reference point is incorrect then the HCs for the whole fleet will slowly drift over the season.

CHC

Calculated Handicap (CHC) is the value calculated after this race for the handicap to use for the next race.

CBCH

Clamped BCH. If a boat sails above/below the "norm" +/- 3%, then it is probably an unusual circumstance (non typical for that boat) and most HCers do not believe that such a BCH should be allowed to overly bias the ongoing HC calculations. Consequently "clamps" are applied. This is a user defined percentage below and above the AHC for that race. 

Eg for an AHC of 0.900 with lower clamp at 3% this would equate to a BCH of 0.873, for an upper clamp of 3% this is 0.927. When the BCH is used in calculating the HC for the next race, the Clamped BCH value is used. In our example for a boat sailing below 0.873 this is clamped at 0.873. If the boat sails above 0.927 then that clamped value is used in calculating the next HC

TopYacht also provides Upper and Lower Limits [for the Keel HC module]

Lower Limits

If the boat performs so badly that it is below the lower limit eg 10% below her race AHC, then the race/BCH is totally ignored for HC calculations as it is deemed to be too far from a "normal" performance for that boat.

Upper Limits

If the boat performs way above its norm it is considered exceptional.

If it exceeds the user settable Upper Limit then the following occurs. 

Note: This is significantly updated from earlier TY releases.[introduced in TYV10.0.6.x]

For the first time a boat exceeds the upper limit the Clamped BCH is ignored and the full value of the BCH is used. 

Eg. AHC = 0.900, 

upper clamp = 3% ie 0.927. 

upper limit   =  5% ie a BCH of 0.945

If the boat calculates a BCH of 0.955 then 0.955 will be used in the calculations for the next race HC.

If the BCH in the next race (or any consecutive race in the set of races whose BCHs will be used to calculate the next race HC) also exceeds the upper limit of it's race, then the value used will be as follows.

ModifiedBCH = BCH + (BCH – AHC);

The logic behind this approach?

If a boat has exceeded the Upper Limit for several races then clearly it does not have a suitable HC and it's HC for the next race needs to be pulled down very quickly. By using first the full BCH then a ModifiedBCH for other races that exceed the Upper Limit, this helps pull the next race HC down more quickly.

Please note: If after several races where the BCH exceeds the Upper Limit and the next race BCH is below the AHC, then the full value of the BCHs will still be used for the races above the Upper Limit but the ModifiedBCH value will not be used in place of any BCH when calculating the new HC.

1 Weighted Running Average ~ more correctly average of weighted BCHs.

This averages the weighted BCHs from say the last 4 races where weighted BCHs means BCHs that have been clamped and limited.

For the first 4 races (when you don't have 4 BCHs) the "start up formula" works like this…


R1 CHC = 3/4 AHC1  +  1/4 CBCH1;  

R2 CHC = 2/4 AHC1  +  1/4 CBCH1   + 1/4 CBCH2  

etc until there are 4 CBCHs.

An important point here is that it keeps referencing AHC1 ie the initial HC on the assumption it is a sensible/well developed value. 

2 Exponential 

This requires a "Gain". For a gain of 4….

CHC = ¾ * AHCx  + ¼ * CBCHx    where x denotes this race.

This has the advantage of only needing a single race to produce a new HC for the next race. It has a further advantage in that is makes "sense" to sailors as a good race increases the HC for the next races and conversely. This is not necessarily the case in the more popular running average system.

A further advantage is that any manual change to the AHC is used in the formula to calculate the next race HC.  This is NOT true for Weighted Running Average as it is based on the BCHS (assuming 4 races have taken place).

Tests suggest that over a series of 10 plus races this does not provide quite as good a HC outcome as the Running Average system (assumes well developed initial HCs).

3 Fixed

The AHC does not alter after each race unless manually edited. 

This is used for measurement systems such as IRC and AMS.

4 Trend Biased Average

This uses a formula to try to calculate where the AHC will be for the next race. For a normal boat whose BCHs are simply oscillating up and down it provides a very similar outcome to the Running Average. For a boat that is improving or unimproving it attempts to predict a sensible HC for the next race.

5 Boat Performance Ratio

Unlike all other system that determine a boat's HC results by comparing them to all the other boats, this system compares the boat to its average previous performances. If you wish to experiment with this system you will need to chat to Rod about how to implement this method. It is not just a 'turn on and it goes' system as it needs preparation and must follow some rules.

6 Difference Biased Averaging

This is new.[Introduced in TYV10.0.6.x]

This is a variant of the Running Average.

Instead of averaging the clamped BCHs this factors in the percentage that each BCH exceeded the AHC or was below the BCH. So if a BCH is just above the AHC the ModifiedBCH is virtually the actual BCH. But if the BCH is way above the AHC then the ModifiedBCH is significantly biased above the actual BCH.

Eg. If a BCH is 5% above the AHC then the ModifiedBCH = BCH * 105% 

This is a good way to quickly adjust HCs over just a few races for boats that are sailing way above or way below their AHC without overly affecting those sailing close to their HC.

The downside is that it can make the HCs swing rather widely up and down for boats that are sailed erratically due to the sailors' skills or the boat's performance under different conditions.

If partnered with the "restricting of HC to x% of initial HC" this provides a system to quickly rain in boats performing way above their HC without letting very poorly performing boats have their HC continually pulled down.

For the first 4 races (when you don't have 4 BCHs) the "start up formula" works like this…


R1 CHC = 3/4 AHC1  +  1/4 CBCH1;  

R2 CHC = 2/4 AHC2  +  1/4 CBCH1   + 1/4 CBCH2  

etc until there are 4 CBCHs.

An important point here is this "start up system" it keeps moving the referencing AHC to that of 'this' race on the assumption the initial HC may not have been very appropriate. This is different to the standard running average.

Caution: Experiments suggest that this should not be used with the "Upper Limits" otherwise the corrections can be way over the top. So simply set the Upper Limit to say 20%.
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