How many decimals should auto adjusting Handicaps use?

Rod McCubbin TopYacht Software

Please consider the following…

I needed to meet a colleague in the City for a business meeting. We agree to meet at the bus stop where he gets off the bus.

“What time does the bus arrive” I asked. “A bit before 8:55” he replied. “Can you be a bit more specific”, I asked.  “I’ll get back to you”, he said.

So for the next four days my colleague noted the exact time the bus arrived at the bus stop.  The times were

08:50:00

08:51:30

08:48:30

09:05:00

The later was due to a traffic accident so he ignored that time.

He average the first 3 times to get 08:50:00.

So when will he arrive at the bus stop on the day I am to meet with him?

The best we can say is about 08:50:00 plus or minutes 1 ½ minutes.

In boat racing what do we use handicaps (HCs) for?  

They are used in a very similar way i.e. to determine when a particular competitor is expected to finish.

Most automatically adjusting HCs are calculated using some form of running average. So in essence they are the average the measured performance of the competitor over say the last 4 races. 

If you look at a large number of graphs, each showing the race by race performance for a different boat, then several things become strikingly obvious.

1. Most boat’s measured performance oscillates up and down around their average performance i.e. around their nominated HC.

2. For the vast majority of well sailed keel boats, this oscillation is up and down in a window of around +/- 3%.

3. It is most unusual for such a competitor to continue to improve or un-improve for more than 3 races in succession. As per point 1 most competitors simply oscillate up and down in measured performance.

So if we just hone in on point 2.

A normal club race is around 2 hours or 120 minutes. Let’s make the maths easier and say it is for 100 minutes.

Now, if we are expecting the HC for a competitor to determine when the competitor is likely to finish, then we would have to say the competitor’s HC corrected time should be 100 minutes, plus or minus 3 minutes.

What does this tell us about the number of decimals that are sensible for a HC?

First we have better clarify the type of HC. For this discussion I am assuming we are using a Time On Time (TOT) correction factor.

For our sample competitor let’s assume his average performance leads us to calculate a HC of 1.00000000 for him. But how many of those zeros are significant/justifiable/reliable/meaningful/are a certainty?

Well we know he will normally finish within +/-3 minutes (in a 100 minutes race) this equates to a HC of between 1.03 to 0.97.

HC corrected time = 100 mins * 1.03 =  103 minutes and

HC corrected time = 100 mins * 0.97 =  97 minutes 

Clearly we cannot say for certain what should be the value of the second decimal place of his HC as it his performance tends to vary over a range of 6. We can really only be confident in the certainty of the first decimal in the HCs. I believe that any figures in the second or third decimal place cannot be mathematically justified. Mathematics certainly allows us to calculate the new HC to 3 or more decimal places, but the reality is that to use such a figure to determine when the competitor is expected to finish cannot be mathematically justified.

The Keel Boat clubs in Victoria, SA and Tasmania and those we deal with in QLD have all settled on a HC to 3 decimals. The above suggests that at the very least, the third decimal is just there for good looks. I do not believe that it can be mathematically justified. 

I would be interested to see any mathematical justification for HCs to 3 or more decimals of accuracy. 

PS. Please see the next pages for sample graphs from a number of clubs.  These are the standard graphs produced by TY. They are one of the HC analysis tools in the software.

The Blue dots are the race by race performance (BCH).

The Red squares are the HC allocated for the race (AHC).

The dashed orange lines indicate the +/- window use in calculating the HCs. In most examples the inner set of dashed lines are set at +/- 3 % of the AHC for that race.
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