
 
Article 2.3 
 
Some Work of Others 
 
A significant piece of work was carried out in the 1990s by Terry Schell, a US sailor and 
scientist. He used data for 500 boats with PHRF ratings to come up with a formula based on 
draft, displacement, waterline length and the rig measurements P, E, I, J. 
 
The formula takes the form: 
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where SA = (PE+IJ)/2, the sum of the base main and forward triangles. The formula is a mix 
of ratios (without dimension) and terms that reflect boat size.  In its original form, r was  
developed to be a time-on-distance formula for 10 knots of wind. 
 
The Schell formula appeared statistically good, but had its shortcomings, as the author 
would admit.  In my personal communication with Terry, he passed on notes he made about 
the characteristics of his formula and development of the work, but he had never followed it 
up. A key feature he had found, which is replicated in my work, is that there is always a 
dominant term in such formulae, and here 'dominant' means that some 90% of a handicap 
rating is explained by one term!  
 
I have always found draft to be an important driver.  In my 2009 article in the Royal 
Statistical Society's magazine Significance, I wrote that to come up with a Portsmouth 
Number for a fin keeled boat, clubs could do worse than give a starting handicap using the 

simple calculation of  1452 277PN d= − .    
(The article gave details of a far more definitive model, but that has now been superseded 
by my more recent work.) 
 
However, formulae with draft as dominant term tend to become unstable for boats with 
draft above 2 metres.  It is also a relationship that is very sensitive to measurement 
accuracy.  Once I had been able to extend the range of my base data, I found, as Schell had, 
that a variation on the usual power to weight ratio became the dominant term.  This term is 

of the form 1/3
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,  which can be thought of as the square root of the traditional power to 

weight ratio multiplied by the square root of sail area. The term has the great advantage of 
not only incorporating the power to weight ratio, but does so in a way that is linked linearly 
to the size of boat.  It is also less disturbed by displacement variation than the traditional 
power to weight ratio.  What the Schell formula did not do was cater for variations in size of 
foresail used.  Essentially it took a 100% jib as standard.  In my current work, I use various 
forms of sail area, some that use standard rig, others use actual sail area. 
 
The relationship between different handicap systems is potentially an important tool.  Too 
often, different systems are viewed in isolation, when in fact all systems represent the same 
thing.  Sailing handicaps are relative, not absolute.  The basic principle is, for example, if boat 
A has handicap 1.2 and boat B has handicap 1.0 in system X, and boat A has handicap 0.9 in 
system Y, then boat B should have handicap 0.75 in system Y. 
 



In 2002 Nils Nordenstrom (he was chairman of the Empirical Handicap Committee of the 
International Sailing Federation (ISAF)) wrote on ISAF’s website under the title Fair Racing 
about a calibration exercise focussing on the relationships between a number of European 
handicap systems using data available at the time for boats that had handicap ratings in 
more than one system. The analyses had a lot of residual variance, due in part to the modest 
samples, but the results are nevertheless interesting. 
 
I have done similar work relating to the systems most used in the UK. There are some key 
potential pitfalls.  One of the most common mistakes is in relation to linking Portsmouth 
Numbers to other handicap systems.  Because a PN is a time divisor, its relationship with 
handicaps that are time multipliers is not linear, but I have seen it assumed so.  The 
relationship is in fact hyperbolic (and this is sometimes confused with exponential). 


