TIME ON TIME SCORING

THE PANACEA

BY: RUSSCARDOZA

Much has been written in the past severd years regarding Time-on-Time (TOT) scoring, which to
most of us, sounds like foreign intervention into our American way of life.  However, with the emergence
of much faster boats such as the J35, who often race agang much dower boats over fixed courses
especidly at the locd club leve, the race results have become somewhat predictable. In light winds over
windward/leeward courses, the fast boats win; and for windy reaches, it's the dow boats that come out on
top.

With our technicad interest raised and with a need to “do something,” IMS was used fird to try to
better understand the problem and issues, and secondly, it was used to examine solutions D the problem.
Firgt the problem:

THE PROBLEM

PHRF issues a dngle handicap to each boat which typicdly represents the speed potentid of a
boat a approximately 10 knots wind speed for an Olympic course or one which has approximatey 30%
beating.

Problems can arise due to:

1. Wind speed being different that approximately 10 knots.
2. Course content being different than the 30% begating
3. Differing sailboat designs which are affected by wind speed or by course content.

To quantify the problem, we used IMS predictions to predict the results of an extremely varied
group of boatsin five separate and distinctly different races.

Our group congists of boats ranging from the J44 (PHRF of gpproximately 25) to a C&C27 (PHRF
of approximately 200) ( See Table 1) We have handicapped the boats with a PHRF equivdent to the IMS
GP rating. Each of the five races are one mile in length. Race #1 is an IMS Race. Since dl ratings are
base on the GP rating, dl boats come perfectly tied for first place. Race #2 is an IMS Circular Random, 6
knot wind speed race. Again, IMS is used to predict boat performance, but the origind GP derived PHRF
ratings are used to handicap the boats, which now no longer tied for first. Race #3 is a Circular Random
20 knot wind speed race. Race #4 consists of a 16 knot wind speed 80° true wind angle reach. Race #5
conggts of a one mile beat in 8 knots of time wind. In dl races, IMS is used to predict boat performance,
but the GP derived PHRF ratings are used to handicap the boats.  Prediction accuracy is about Six
secondg/mile a best.



A review of Table 1 indicates no red surprises. Fast Boats do much better in dow races (#2 and
#5). Sow boats do much better in fast races (#3 and #4). Within rating spreads of approximately 25
seconds/mile, handicap differences are small; and redlly represent differences in boat design/performance.

For example, the Frers 36 appears to like light air better than heavy and besting as opposed to
reaching. The Ericson 36, PSN 30, and C&C 27 do not beat as well as the J24, J29, or C&C 35-3. The J
24 isagood heavy air boat. Most of these IMS predictions seem consistent with real world experience.

The red surprise is the magnitude of the handicapping problem when boats with sgnificantly
different PHRF ratings (difference of 30 or greater) race in conditions other than GP conditions. The
differences between the M4 and the C&C 27 are huge, but even the other boats exhibit sgnificant
handicap discrepancies.

The J24 loses to the J35 by approximately 43/36 secondg/mile in the dow races (#2 and #5), yet
bests the same boat by 28/41 secondgmile in the fast races (*#3 and #4). Differences between the J37
and the C&C 35-3 (rating spread of approximately 50 seconds/mile) are 16/25 secondsmile and 12/6
seconds/mile for the dow races (#2 and #5) and fast races (#3 and #4) respectively.

Time on Time Scoring has the potential to correct the handicap differences due to course content
and wind speed, but not due to boat desgn. We will now examine two Time-on-Time scoring formulas to
see how well they fix the problem.

Time-on-Time . . . . ThePanacea?

Two Time-on-Time formulas were examined — the firg is the Pacific NW formula whereby the
Time Correction Factor (TCF = 600/480 + PHRF). The second formula is the author’s modification of
the firs: TCF = 650/550 + PHRF. In either case, corrected time equals the eapsed time multiplied by the
TCF; length does not enter into the caculation.

For our evauation, we have taken the same 11 boats on the same five races, but now have scored
the races usng Time-on-Time formulas. Table 2 presents the results (seconds behind first place for each
of the five one-mile races, O represents afirst place finish).

The results of scoring with the origind Time-on-Distance (TOD), (PHRF handicep); the Time-on-
Time 1 (TOT1) and Time-on-Time 2 (TOT2) are presented for each race.

For Race #1, the IMS GP race, TOT1 clearly favors the dow boats. Instead of dl boats tied for
first place, the C&C 27 comes in fird with the J44 21 seconds behind. This trend is evident in dl five
races with TOT1 scoring, where even in the dow races (#2 and #5), the dow boats consigtently best the
faster boats. TOT1 does reduce the overal handicapping error by 50% compared to TOD. However, we
fdt that Time-on-Time should not affect the typicad PHRF race, therefore, TOT2 was developed to insure
far handicgpping for dl boats over the full range of PHRF raings, and to ensure that we are not changing
the handicapped results for “typica races’. The results for Race #1 indicate that we achieved this for the
IMS GP race. All boats would tie for first place. Results of the other races aso indicate no bias towards
the fast or dow boats. Although handicap errors exist in al the races, they appear to represent how



different boats perform under different conditions (as predicted by IMS) e. g. the J44 appears to excd in
heavy air reaching and not light air beating; while the F36 is the opposite.

In reviewing Table 2, we have reached the following conclusion:

1 Within smal PHRF ratings bands, dl scoring methods rate boats equaly wel for dl five
races.

2. For large PHRF rating spreads (30 or more):
a. For TOD, fast boats will win dow races, dow boats will win fast races,
b. TOT1 favorsthe dower boats and appears to over compensate the TOD problem.
c. TOT2 provides a dgnificant correction to the TOD method without biasng one group

of boats versus another and without affecting the norma race results.

3. Neither TOT1 or TOT2 adjust for boat design differerences.

4, All of the results are based on IMS predictions and use GP as the basdine race. Other
course basdlines would result in different TOT formulas.

In summary, use of TOT2 is recommended when PHRF rating spreads are 30 or grester; especidly
where courses around fixed marks (e.g. place to place) may result in course content differing greatly from
GP or Olympic conditions.



TABLE 1

RACES
#1 #2 #3 #4 16 KT #5

DERIVED GP CR6 CR20 80° Reach 8 KT Beat
BOAT PHRF PL TIME | PL TIME | PL TIME PL  TIME PL  TIME
Jaa 27 1 - 1 - 8 29 10 42 1 -
J37 68 1 - 2 06 8 29 8 40 3 07
Frers41 72 1 - 5 09 8 29 7 37 2 04
J35 7 1 - 2 06 7 28 9 41 3 07
Frers 36 93 1 - 4 08 11 32 1 a4 6 19
J29 116 1 - 6 16 5 24 6 35 5 14
Eric 36 116 1 - 8 24 5 24 4 32 8 41
C&C 353 120 1 - 7 2 4 17 5 A 7 32
PSN 30 165 1 - 9 43 3 13 3 15 18 81
J24 171 1 - 10 49 3 15 1 - 9 43
C&C27 196 1 - 11 4 2 07 2 04 1 90

Notes: All racesareonemileinlength. Placement and seconds behind first place are indicated.
Derived PHRF isequal to IMS GP-550.




TABLE 2

Race Results (Seconds Behind First Place)
#1 #2 #3 #4 #5
DERIVED GP CR6 CR20 16 KT Reach 8 KT Beat

BOAT PHRF TOD TOT1TOT2 | TOD TOTITOT2| TOD TOTITOT2 | TOD TOT1TOT2| TOD TOT1 TOT2
Jaa 27 0O 21 o 0 41 19 2 06 0 42 9 0 0 43 23
J37 68 0O 15 o0 06 21 08 2 12 1 0 17 11 o7 23 12
FRERS 41 72 0O 14 O 09 22 10 29 13 12 37 15 10 4 17 07
J35 7 0O 13 0 06 16 05 28 13 12 41 20 15 or 17 08
F36 93 0O 11 o 08 18 01 P2 19 2 4 21 23 19 20 18
J29 116 0O 0 0 16 04 0 24 14 18 »H 2 22 14 o 0
Eric 36 116 0O 0 0 24 12 08 24 14 18 32 19 18 41 28 26
C&C 353 120 0O 0 0 2 08 o 17 08 09 A 2 2 P2 17 16
PSN 30 165 0O 03 O 43 05 08 13 11 18 15 13 15 81 38 43
J24 171 0O 0 O 49 08 12 0 0 08 0 0 3 43 0 06
C&C?27 196 0 0O ©O 5 0 07 07 10 19 04 09 13 MV 29 3B
Note: TOD istheoriginal time on distance handicapping. TOT1 utilized the Time-On Time formula

TCF =600/480 + PHRF. TOT?2 utilized the formula TCF = 650/550 + PHRF. Number indicates
second behind first place.




