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Background: 

 

PHRF is a method of handicapping boats by observing their racing performance and inferring an 

individual boat’s speed potential relative to other boats in the area she sails in. 

 

DRYA (and originally ORCD) does this analysis using each boat’s performance measured in 

sec/mi from the second place boat in the class.  This is done over several seasons to try to get a 

long term assessment of a boat’s performance. 

 

Since DRYA races are scored using Time on Time (ToT), we use the ToT corrected time and the 

distance sailed to determine a boat’s “distance” ahead or behind the second place boat in 

seconds per mile (sec/mi) 

 

To ensure we are handicapping the boat’s performance potential, and not the performance of 

the skipper or crew, it is critical that we select races that indicate the boat’s true performance 

potential.  This can be done in several ways, but the easiest is to establish a +/- threshold to 

identify Well Sailed Races (WSR).  We will use the performance criteria of being within +/-25 

sec/mi of 2nd place as the criteria to determine if a race is well sailed. 

 

A Well Sailed Race is notably different from what has previously been considered a 

“good” race for handicapping.  A “good” race for handicapping was based on the DRYA 

criteria of trying to handicap for a race content of 1/3 beating, 1/3 reaching and 1/3 

running in 8-12 knots of wind. 

 

Once a boat’s actual sec/mi from second place performance has been determined, the 

handicapping activity must decide if the performance is such that a handicap revision is 

warranted. 

 

We are not out to "balance the fleet" to any other parameter than the number of sec/mi from 

2nd.  The reason we intend to use the sec/mi from 2nd, (rather than 1st,) is because in doing so 

we will also be able to assess whether a boat is UNDER rated as well, (i.e. the boat 

consistently sails FASTER than its current rating,) and by how much. "Balance the fleet" has 

nothing to do with how many times one boat or another wins. 

PHRF Basics: 

 

PHRF Handicaps are developed using 3 sec/mi increments.  (Some Section 15 adjustments are 

not in increments of 3 sec/mi, so there is a potential that a boat’s racing handicap may not be an 

even multiple of 3 sec/mi.) 

 

It is essential for the development of a good handicap that the boat has three things: 

 

• Well prepared bottom 

• Good sails 

• Capable skipper and crew. 
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With these three things in place, the boat must be well sailed for her performance to be 

established. 

 

Even if a boat has these three things, it is very possible that a percentage of the boats races 

will not be “Well Sailed Races” due to other factors 

 

A difference in handicaps of 3 sec/mi over a 10 mile race is 30 seconds (Time on Distance, or 

ToD).  Everyone can think of events or errors on such a race that cause the loss of far more than 

30 seconds.  Therefore, it is important to sort out the poorly sailed races from the well sailed 

races that can be used to infer a boat’s true performance potential. 

 

There is one other thing that can significantly skew a boat’s racing performance.  We have 

maybe 10-15 very exceptional sailors (Rock Stars) in our area, OD national champions and 

Industry reps that can significantly impact a boats performance to her handicap. 

One study we did in the 90s with the S2 7.9 fleet showed that when the national champion was 

on a boat, it sailed 12 sec/mi faster than its handicap, and the rest of the 7.9 fleet. Had we not 

understood this situation, we would have dropped the 7.9s significantly.  And during the Bernida 

adventure, a local sailmaker was quoted as saying that when he was on any boat it could sail 30 

- 60 sec/mi above its handicap. 

This is important to know about a boat's crew when evaluating race results.  Particularly 

when a boat that typically sails at + 40 sec/mi to 2nd suddenly, and for one race only, 

sails at a -18 sec/mi to 2nd. 

 

Selecting the races to be used for analysis: 

 

DRYA has used the “physical” criteria of 1/3 beating, 1/3 reaching and 1/3 running in 8-12 knots 

to sort out good races from bad races for handicapping purposes.  This criterion usually 

eliminates all but a few races each year from handicap consideration. 

 

To increase the amount of usable data for analysis, while also more effectively handicapping 

boats to the actual conditions the fleet sails in, (which is allowed under DRYA rules,) we shall 

select the races used for analysis by determining if the race was well sailed.  It is our intention to 

now use a +/- 25 sec/mi from 2nd place criteria to sort Well Sailed Races (WSR) from races not 

suitable to determine a boat’s true performance potential. 

 

Analysis basics: 

 

DRYA uses the “Frequency distribution” method to determine a boat’s potential performance.  

The most effective way to look at the race data is a frequency distribution plot.  This allows the 

handicapper to quickly grasp how well the boat is sailed and how the handicap places the boat 

relative to second place.  Four of these plots are included at the end of the paper. 

 

Averaging is bad – without some criteria of what to average - almost all boats have more races 

where they are behind second place, rather than in front of second place, and many times a 

boat is behind by 50 - 100 or more sec/mi.  (Averaging of all races, without any criteria 

whatsoever, is the refuge of scoundrels and Golf handicappers.)  The frequency distribution 
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plots at the end of the paper are the best way to accurately determine a boat’s performance 

and are the method DRYA uses to determine a boat’s speed potential. 

 

Analysis examples: 

 

Information from a boat’s Well Sailed Races (WSRs) can be used in several ways to help the 

handicappers determine a boat’s speed potential: 

 

Frequency Distributions: 

 

Once the WSR criteria has been applied, the DRYA Method to determine a boat’s speed 

potential is to evaluate the data with frequency distribution plots.  There are four plots at the 

end of the paper, Pendragon, Affirmed, two NA 40s and Blitz.  These plots visually display how 

often a boat is within the “well sailed” criteria, and how she performs relative to the second 

place finisher.  The shape of this distribution is another method of assessing just how well the 

race data reflects the actual performance of the boat. 

 

• A typical normal distribution – a bell shaped curve – indicates that the race data is 

showing the actual performance potential of the boat.  The first three plots are of this 

type.  One caution is that a boat with old sails may have a performance potential as 

much as 6 to 12 sec/mi slower than a boat with a current set of sails.  And a boat with all 

new sails will likely have a faster potential than a boat with a current set (average 2-3 

years and replaced on a rotation…) 

 

• A distribution with 2 distinct peaks may indicate that the boat is better in some 

conditions (the fast peak) and worse in other conditions (the slow peak).  The Blitz curve 

is an example of this type of performance.  (Note: the Blitz frequency distribution plot 

does not show races that don’t meet the WRS criteria as the first three plots do.)  DRYA 

utilizes the faster (left most) distribution to determine the boat’s speed potential. 

 

Percent races that are well sailed: 

 

The use of this calculation allows the handicappers a method to quantify how frequently a boat 

sails races that meet the WSR criteria.  If you look at the data in Tables 1 and 2, you can see the 

percentage of WSR over the 4 year period from 2012-2015 for several PHRF 2 boats, with 

Pendragon and Blitz having the highest percentage or WSR at 67% and Affirmed having the 

lowest of the 4 at 41%.  Table 2 offer4s more insight as it breaks the 4 years into Spring and 

Summer seasons so the handicappers can see if there are trends that are worth including in 

their handicap determination. 

 

Average sec/mi from 2nd for the boat’s WSR 

 

This number may be utilized as an indicator to help the handicappers determine which boats 

should have a Frequency Distribution Plot analysis performed. 

 

It is not a substitute for the frequency distribution method! 



DRYA PHRF Handicapping Using Race Results 

White Paper Revision 5 Jan. 02, 2017 

 

Rev. 5 Jan. 02, 2017 4 Marsh/Ryan 

 

 

Other comments regarding utilizing the WSR criteria: 

 

“Slow” races: 

 

A threshold of very low wind speeds has been used in the past to eliminate races that 

were not good for determining a boat’s speed potential.  A threshold of 1000 sec/mi 

Elapsed Time (ET), or an average boat speed of 3.6 knots, has been used in the past.  We 

suggest that this isn’t required if the WSR criteria is used. 

 

For example, in the 1000sec/mi race, 25 sec/mi results in a boat being behind by 150 ft 

per mile of racing.  So, in a 4 mile race at 1000 sec/mi ET (speed), a boat that is +25 

sec/mi behind 2nd place would be 600 ft behind. We believe that for slow races, the WSR 

criteria will eliminate any unusable races. 

 

 

Handicapper’s input to the results of the race data analysis: 

 

As stated previously, it is ESSENTIAL for the development of a good handicap that the boat has 

three things: 

 

• Well prepared bottom 

• Good sails 

• Capable skipper and crew. 

 

The handicappers have to make an assessment of the condition of the boat (including but not 

limited to the bottom) 

 

The handicappers must make a thorough assessment of the boats primary racing sails.  This 

includes the main, #1 Genoa and light spinnaker at a minimum.  A 10 year old #3 should not be 

considered detrimental to determining a boat’s speed potential. 

 

An “old” set of sails may slow the boat as much as 6 to 12 sec/mi. 

 

The handicappers should make an assessment of the capability of the skipper and crew, but this 

is not essential as the number of Well Sailed Races a boat achieves gives a very good indication 

of this component.  (Except for the “Rock Star” effect) 

 

Criteria to make a change: 

 

First to state the objective - our handicapping goal is to have boats fall within +/- 6 sec/mi of the 

second place boat.  The ideal sec/mi from 2nd is 0, but since this is an imprecise measurement 

system, over the years we've come to accept that a well sailed boat with a proper handicap will 

be within +- 6 sec/mi of second. 

To put it another way, if boat A is sailing at -2 sec/mi and boat B is sailing at +3 sec/mi we would 

consider them both well handicapped and not requiring adjustment.  If you have boat C sailing 
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at -6 sec/mi and boat D sailing at +6 then there should be more discussion to see if there are 

other factors that can be brought to the analysis. 

The first step is to review the Race Results Summary, Tables 1 and 3 for PHRF 2 to see how a 

boat’s WSR (Well sailed races) average sec/mi from 2nd looks.  Is it within +/- 6 sec/mi from 2nd? 

 

Next step is to look at the Run Charts, Tables 2 and 4 for PHRF 2 to see if there is a pattern over 

the 8 seasons (4 years, Spring and Summer).  In Table 2, Pendragon is consistent until 2015, 

while Affirmed was +15 and +11 in 2012 and was +5, -4, 0 and 0 in 2013 – 2015, suggesting that 

2012 was the year they learned to sail a new boat. 

 

If a boat’s performance warrants in depth analysis, the frequency distribution charts should be 

prepared.  I’ve included charts for Pendragon, Affirmed, two NA 40s (Fast Tango and Velero VII) 

and Blitz at the end of the paper. 

 

If a boat’s “well sailed races” frequency distribution is centered on 0, her handicap is 

good.  (If there is a double distribution, the faster or left most distribution is the 

determinant of the boat’s speed potential.) 

 

If it is shifted off 0 then there may be a reason to adjust the handicap – either up or 

down.  

 

This is where the handicappers come in – if a boat has old sails, then that may 

be the explanation for the center of the frequency distribution being to the slow 

side of 2nd place.  If the center of the distribution is at a +14 for example and the 

handicappers conclude the boat has old sails, then a correction could be made 

to shift the center -6 sec/mi for the sails.  This would still leave the boat’s 

performance being + 8 sec/mi and needing an adjustment to get inside the +/-6 

sec/mi target from 2nd.  (This adjustment is smaller than the adjustment that 

would have been called for if the boat had current sails.) 

 

The handicappers must determine just how big an adjustment to make.  In the 

case above with an adjusted WSR Frequency Distribution plot at + 8 sec/mi, they 

could decide to adjust the handicap by +3, which would shift the WSR plot to +5 

and inside the +- 6 sec/mi window, or they could argue for +6 which would 

move the WSR Plot to +2. 

 

Whatever criteria is used to arrive at their determination, it should be documented for the permanent 

record. 

 

Revision History: 

Rev. 4 – Initial release for posting in Nov. 2017 

Rev. 5 – Revised to strengthen the importance of Frequency Plots and added the double peak FD Plot in 

Jan 2017. 
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Tables and Plots: 

 

Table 1 – Race result analysis summary 2012-2015 for Pendragon, Blitz, Falcon, Titan and 

Affirmed 

 

Table 2 – Race result Run Chart for 2012 – 2015 for Pendragon, Falcon, Titan and Affirmed 

 

Table 3 – Race result analysis summary 2012-2015 for Fast Tango, Velero VII, Majic Star, 

Seagoing and Advantage. 

 

Table 4 – Race result Run Chart for 2012 – 2015 for Fast Tango, Velero VII, Majic Star and 

Seagoing. 

 

Frequency Distribution plot for Pendragon 

 

Frequency Distribution plot for Affirmed 

 

Frequency Distribution plot for Fast Tango and Velero VII 

 

Frequency Distribution plot for Blitz 

 

Note:  The Frequency Distribution plots are not as well labeled as they should be.  The vertical 

axis is the number of races in a particular “bucket”, and the horizontal axis is divided into 5 

sec/mi increments “buckets” of sec/mi from 2nd. 

 

           Rich Marsh 
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DRYA PHRF 2 “Race Result analysis summary 2012 to 2015 

 
Table 1 - PHRF 2 2012 – 2015 performance summary for select boats (4 year averages) 

 

 Pendragon Blitz Falcon Titan Affirmed 

+- s/m to 2nd      

Average all 

races 

20 11 21 31 38 

Average WRS 1.6 0.5 5.1 5 4.4 

Race count      

No. of WRS 29 6 15 9 13 

Total no. races 43 9 25 20 32 

% WSR/ All 

races 

67% 67% 60% 45% 41% 

      

 

Key:  “WSR” => Well Sailed Races. (Finished within +/- 25 sec/mi of 2nd place in class) 

Note: Blitz only sailed in class in 2012. 
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DRYA PHRF 2 “Race Result analysis summary 2012 to 2015 
 

Table 2 - PHRF 2 “Run Chart” for select boats over years 2012 to 2015 

 

 Spring 

12 

Summer 

12 

Spring 

13 

Summer 

13 

Spring 

14 

Summer 

14 

Spring 

15 

Summer 

15 

Pendragon         

Avg. all races s/mi 

from 2nd 

20 23 2 14 12 -11 50 50 

Avg. WSR races/mi 

from 2nd 

1 1 -5 7 -1 -1 20 0 

Number of races 5 8 5 7 6 6 3 3 

Number of WSR 3 5 4 6 5 4 1 1 

% WSR / All races 60% 63% 80% 86% 83% 67% 33% 33% 

Falcon         

Avg. all races s/mi 

from 2nd 

IRC IRC -5 11 36 9 35 40 

Avg. WSR races/mi 

from 2nd 

  0 11 2 9 0 -2 

Number of races   3 4 6 3 3 6 

Number of WSR   1 4 4 3 1 2 

% WSR / All races   33% 100% 67% 100% 33% 33% 

Titan         

Avg. all races s/mi 

from 2nd 

IRC IRC 14 25 21 29 59 39 

Avg. WSR races/mi 

from 2nd 

  -10 13 9 10 0 8 

Number of races   3 4 4 3 3 3 

Number of WSR   2 2 1 1 1 2 

% WSR / All races   66% 50% 25% 33% 33% 66% 

Affirmed         

Avg. all races s/mi 

from 2nd 

46 53 79 18 -4 50 29 35 

Avg. WSR races/mi 

from 2nd 

15 11 N/A 5 -4 0 N/A 0 

Number of races 4 8 2 6 3 4 1 4 

Number of WSR 2 2 0 4 3 1 0 1 

% WSR / All races 50% 25% 0% 67% 100% 25% 0% 25% 

         

 

Key:  “WSR” => Well Sailed Races.  (Finished within +/- 25 sec/mi of 2nd place in class) 
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DRYA PHRF 2 “Race Result analysis summary 2012 to 2015 

 
Table 3 - PHRF 2 2012 – 2015 performance summary for select boats (4 year averages) 

 

 Fast Tango Velero VII Majic Star Seagoing Advantage 

+- s/m to 2nd      

Average all 

races 

34 39 59 34 109 

Average WRS 11.9 11.8 13.0 -1.0 24 

Race count      

No. of WRS 8 12 3 4 1 

Total no. races 18 23 12 14 12 

% WSR/ All 

races 

44% 52% 25% 29% 8% 

      

 

Key:  “WSR” => Well Sailed Races.  (Finished within +/- 25 sec/mi of 2nd place in class) 

Note: NA 40s did not sail in class in 2012. 

Note: Table revised to have correct averages 4/17/2016 
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DRYA PHRF 2 “Race Result analysis summary 2012 to 2015 
 

Table 4 - PHRF 2 “Run Chart” for NA 40s over years 2013 to 2015 

 

 Spring 

12 

Summer 

12 

Spring 

13 

Summer 

13 

Spring 

14 

Summer 

14 

Spring 

15 

Summer 

15 

Fast Tango         

Avg. all races s/mi 

from 2nd 

  34 23 37 20 75 15 

Avg. WSR races/mi 

from 2nd 

  N/A 19 9 3 N/A 17 

Number of races   2 2 4 3 2 5 

Number of WSR   0 1 2 2 0 3 

% WSR / All races   0% 50% 50% 67% 0% 60% 

Velero VII         

Avg. all races s/mi 

from 2nd 

  16 42 66 34 No 

Races 

No 

Races 

Avg. WSR races/mi 

from 2nd 

  12 8 9 14 N/A N/A 

Number of races   4 7 5 7   

Number of WSR   3 2 1 6   

% WSR / All races   75% 29% 20% 86%   

Majic Star         

Avg. all races s/mi 

from 2nd 

  No 

races 

68 113 -10 82 42 

Avg. WSR races/mi 

from 2nd 

  N/A 22 N/a 8 N/A 9 

Number of races    2 3 2 2 3 

Number of WSR    1 0 1 0 1 

% WSR / All races    50% 0% 50% 0% 33% 

Seagoing         

Avg. all races s/mi 

from 2nd 

  55 16 No 

Races 

32 No 

Races 

No 

Races 

Avg. WSR races/mi 

from 2nd 

  N/a 5 N/A -18 N/A N/A 

Number of races   5 4  5   

Number of WSR   0 3  1   

% WSR / All races   0% 75%  20%   

         

 

Key:  “WSR” => Well Sailed Races.  (Finished within +/- 25 sec/mi of 2nd place in class) 

NA 40s sailed One Design in 2012   
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