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One of the neat things about AMERICAP is that from the two handicap
numbers (A and B or TOT and TOD) it is possible to generate the VPP predicted
elapsed time-per-mile of a yacht (perfectly sailed) in any wind speed (within
about +/- 2 seconds per mile). This also means that it is possible to generate the
single-number TOD (like PHRF) handicap numbers, Rd, as the appropriate time
allowance per mile at 10 knots wind. Similarly one can generate the pure TOT
as the appropriate elapsed time factor at 10 knots wind (like CHS or IR2000)

This makes it easy to generate hypothetical perfectly sailed races to study the
error in inherent in any single number handicap system, the so-called “wind
speed error” over a range of wind speeds. Of course, this is only one of several
error components. However, as will be shown the wind-speed error in any
single number system can be much greater than any reasonable estimate of the
error in the VPP or AMERICAP.

For this comparison we assume

1 all boats are perfectly sailed,

2 each scoring system handicaps perfectly within the inherent
limitations of its scoring format. That means, all three systems
agree exactly on the speed of the boats for an average wind
(assumed 10 knots) and an average (assumed CCAP) course.

The elapsed times are thus assumed as given by the VPP and the corrected
times according to the VPP or AMERICAP should all be identical (equal to the
elapsed time of the scratch yacht under the nominal conditions (10 kts, CCAP).
Any discrepancy at other than 10 knots measures the handicap scoring error
inherent in the single-number scoring format, that is the "wind-speed error".

The attached spreadsheet shows this done for the current SCORA
AMERICAP fleet. We consider three races, each running a one-mile CCAP
course, in steady winds of 10, 6, and 20 knots. using AMERICAP, single
number TOD, and single-number TOT scoring.

Columns E and F are the two AMERICAP handicap numbers. G, H, and | are
the inferred VPP elapsed time potential of the yacht in 6,10, and 20 knots wind,
W, derived by the formula

et(W) = [351.6+(117.1/ W) +TOD ]/ TOT

(This is derived in the report “AMERICAP PROGRAM DESCRIPTION”, 7

December 1998).

Note that the two AMERICAP rating numbers are always defined so as to
match the VPP predictions perfectly at 6 and 20 knots so columns G and | are



exactly the VPP predictions. Columns J and K are the Time-On-Distance (Rd)
and Time-On-Time (Rt) single number handicaps, figured so as to agree exactly
with AMERICAP at 10 knots wind.

It can be readily confirmed that for a race at actual wind of 10 knots, with all
boats finishing in the elapsed times given in column H, all three scoring systems
give identical, perfect results with tied corrected time equal to the elapsed time of
the AMERICAP scratch yacht, 488.7 seconds.

The next 6 columns are for a 6 knot actual wind race. The yachts are
computed to finish in the elapsed times shown in column G. Columns L, M, and
N are the corrected times under AMERICAP, TOD, and TOT scoring and
columns O, P, and Q are the scoring errors relative to column L. AMERICAP
knows how to handle this situation and the scoring errors are zero, all yachts
correcting to 732,5 seconds, the elapsed time of the scratch yacht (by
assumption). The TOD and TOT systems on the other hand, show significant
scoring errors as much as 50 to 75 seconds per mile. Notice that the spread of
scoring errors for TOT (62.3 seconds) is only about half that of TOD at 127
seconds.

The next six columns give the same thing for a 20-knot actual wind race.
Here again AMERICAP scores perfectly while TOT and TOD systems have error
spreads of 26 and 53 seconds per mile respectively.

Comparing the best heavy wind boat (H) with the best Light wind boat (L) for
each case gives the following table:

Scoring System Comparison, sec/mi

TOD TOT AMERICAP
At 10 knots, H beats L by 0 0 0
At 6 knots, L beats H by 127.1 62.3 0
At 20 knots, H beats L by 53.6 26.3 0

We cannot emphasis too strongly that these results consider only the wind
strength component of total scoring system error. They do not in any way imply
that the total scoring error of AMARICAP is zero any more than they imply that
TOT (CHS) or TOD (PHRF) scoring errors are zero

CONCLUSIONS

1. The scoring errors inherent in any single number handicap system, TOD
or TOT, at wind velocities at 6 and 20 knots, are HUGE compared to any
observed or claimed VPP errors.

2. The wind errors of a TOT system as preferred by the British (CHS) or
PHRF TOT Option are significantly less, generally only about half those of



a TOD system (IOR or PHRF). The TOT system also has the further
practical advantage that it is not dependent on Distance, one less
parameter to include in the calculation and potentially source of error.

Finally, it must be reemphasized that this study considers only one source
of scoring error, the wind error, inherent in any single number scoring
systems at other than nominal strengths. It would be a gross
misinterpretation of these results to infer that AMERICAP (or any other
systems) is perfect, or anywhere near perfect in any wind conditions.
What is significant though, is this

the wind speed errors of any single number system under light or
heavy wind conditions are an order of magnitude greater than the
errors of any of the systems under the wind conditions for which
each is best.
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A B E F G H | J K L M N (¢] P Q R S T U \ W
SCORA AMERICAP 98 CCAP per VPP Single Number ACTUAL WIND 6 KNOTS ACTUAL WIND 20 KNOTS
YACHT CLASS TOT| TOD TOD TOT
eté etl0 et20  Rd(10) Rt(10) JCORRECTED TIME {SCORING ERROR |CORRECTED TIME SCORING ERROR
SCRATCH 732.5] 488.7| 385.9|Rd(10) |Rt(10) JAMCP|TOD |TOT {AMCHTOD |TOT |JAMCP |TOD |TOT {AMCHTOD |TOT
sec/mijsec/mi sec/mi s/m |s/m |s/m s/m |s/m s/m |s/m s/m s/m s/m |s/m s/m
CHRISTINE 1.2707] -0.9] 575.7] 383.9] 303.0| -104.8] 1.273] 732.5| 680.6] 733.0{ 0.0] -51.9 0.4] 385.9] 407.8] 385.7i 0.0] 219 -0.2
MEDICINE MAN none 1.1512] 39.6] 670.7] 458.9] 369.6] -29.8] 1.065] 732.5| 700.5] 714.2} 0.0} -32.0] -18.3] 385.9] 399.4] 393.6f 0.0] 13.5| 7.7
M-PROJECT 1.0721] 25.7] 707.2] 479.8] 383.9 -8.9] 1.019] 732.5] 716.1] 720.3i 0.0] -16.4f -12.2] 385.9] 392.8 391 0.0 69| 5.1
ELYXIR Santa Cruz 52 ]1.1128| 46.8] 700.3] 481.2] 388.8 -7.5| 1.016] 732.5] 707.8| 711.21 0.0] -24.7f -21.3] 385.9] 396.3] 394.9i 0.0] 10.4f 9.0
FIREBIRD none 1.1106] 55.0] 709.1] 489.6] 397.0 0.9] 0.998] 732.5| 708.2] 707.8f 0.0 -24.3] -24.7] 385.9] 396.1] 396.3 0.0] 10.2| 10.4
MERRYTHOUGHT JPJ50 1.0876] 44.7] 714.6] 490.5| 395.9 1.7] 0.996] 732.5] 712.9] 712.1} 0.0] -19.6] -20.4] 385.9] 394.2] 394.5! 0.0 8.3] 8.6
HEARTBEAT none 1.0811] 67.7] 740.2] 514.7|] 419.6] 26.0] 0.950] 732.5| 714.2] 702.8{ 0.0 -18.3] -29.7] 385.9] 393.6] 398.41 0.0 7.7] 125
WINDSHEAR J120 1.0801] 87.0] 758.7] 533.0] 437.8] 44.3] 0.917] 732.5| 714.4] 695.7{ 0.0] -18.1] -36.8] 385.9] 393.5] 401.4i 0.0 7.6] 155
ITS OK none 1.0453| 68.7] 766.5] 533.3| 434.9] 44.5| 0.916] 732.5| 721.9] 702.5! 0.0] -10.6] -30.0] 385.9] 390.3] 398.6: 0.0 4.5 12.7
ORCA J 44 0.9988| 44.1] 777.5| 533.5] 430.5| 44.7] 0.916] 732.5] 732.8] 712.3} 0.0 0.3] -20.2] 385.9] 385.8] 394.4f 0.0] -0.1] 85
TABASCO Nelson Marek 311.0718| 87.7] 765.3] 537.8] 441.9] 49.1] 0.909] 732.5| 716.2] 695.4i 0.0] -16.3] -37.1] 385.9] 392.8] 401.5{ 0.0 6.9] 15.6
RAVEN NM39 1.0516] 76.4] 769.2] 537.4| 439.6] 48.7] 0.909] 732.5| 720.5] 699.5{ 0.0] -12.0] -33.0] 385.9] 390.9] 399.8; 0.0 5.0l 13.9
PLAN B Choate 48 (M) |1.0264| 67.3] 779.2| 541.7] 441.5| 53.0] 0.902] 732.5] 726.2] 703.0f 0.0] -6.3[ -29.5] 385.9] 388.5| 398.3{ 0.0 2.6] 12.4
ELUSIVE Choate 48 1.0179| 63.7] 782.2| 542.7| 441.7] 54.0] 0.901) 732.5| 728.2] 704.4{ 0.0 -4.3| -28.1] 385.9] 387.7] 397.7{ 0.0 1.8] 119
Z00S Mumm 36 0.9877| 63.3] 805.7| 558.9] 454.8] 70.2| 0.874] 732.5] 735.5| 704.51 0.0 3.0 -28.0] 385.9] 384.6] 397.71 0.0] -1.3] 11.8
PATRIOT none 1.0032] 81.1] 811.0] 568.0] 465.5] 79.3] 0.860] 732.5| 731.7] 697.8f 0.0 -0.8] -34.7] 385.9] 386.2] 400.5{ 0.0 0.3] 14.6
MISTRAL Ben42S7 0.8739] 13.8] 854.0] 575.0] 457.4] 86.3| 0.850] 732.5] 767.7| 725.8: 0.0] 35.2] -6.7] 385.9] 371.0] 388.7¢ 0.0] -14.8[ 2.8
CANIS LUPUS Swan 441 0.9617| 70.2] 834.7| 581.2] 474.2| 92.5| 0.841] 732.5] 742.2| 701.9} 0.0 9.7] -30.6] 385.9] 381.8] 398.8f 0.0] -4.1] 12.9
LEIA J35 0.9553| 74.5] 844.8] 589.6] 481.9| 100.9] 0.829] 732.5] 743.9] 700.3i 0.0] 11.4f -32.2] 385.9] 381.1] 399.5i 0.0] -4.8] 13.6
GATOR N.O. Marine 38]0.9606] 78.9] 844.7] 590.9|] 483.8] 102.2| 0.827] 732.5| 742.5] 698.61 0.0 10.0] -33.9] 385.9] 381.7] 400.2i 0.0] -4.2| 143
RESTLESS WIND [JThomas 35 (MH 0.9638] 83.7] 846.9] 593.9] 487.2] 105.2] 0.823] 732.5] 741.7] 696.9{ 0.0 9.2| -35.6] 385.9] 382.0] 400.9¢ 0.0] -3.9] 15.0
PHASE LOC J 33 0.9750] 91.4] 845.0] 595.0] 489.5| 106.3|] 0.821] 732.5] 738.8] 694.1f 0.0 6.3] -38.4] 385.9] 383.2] 402.1} 0.0] -2.6] 16.2
TANTALLON Soverel 332 0.9875| 99.3] 842.3] 595.5] 491.3] 106.7| 0.821] 732.5] 735.6] 691.31 0.0 3.1] -41.2] 385.9] 384.6] 403.21 0.0] -13| 174
APOGEE none 0.9698| 88.3] 846.4] 595.0] 488.9f 106.3|] 0.821] 732.5] 740.1] 695.2{ 0.0 7.6] -37.3] 385.9] 382.7] 401.6§ 0.0] -3.2| 15.7
STRIDER J 35 Cruiser 0.9269] 63.1] 858.3] 595.3] 484.4| 106.6| 0.821] 732.5] 751.7| 704.6¢ 0.0] 19.2f -27.9] 385.9] 377.8| 397.6! 0.0] -8.1f 11.8
GOODNIGHT MOONSwan 431 0.9147| 68.6] 875.8] 609.3] 496.9f 120.6| 0.802] 732.5] 755.2| 702.5{ 0.0] 22.7{ -30.0] 385.9] 376.3] 398.5{ 0.0] -9.6f 12.7
PIONEIRO Psn530 0.7643| -25.7] 924.8] 605.8] 471.3| 117.1|] 0.807] 732.5] 807.7| 746.0;f 0.0] 75.2| 13.5] 385.9] 354.2| 380.2§ 0.0 -31L7[ -5.7
BINGO CF37 cust 0.9282| 87.7] 883.6] 621.0] 510.2f 132.3| 0.787] 732.5] 751.4] 695.4: 0.0] 18.9 -37.1] 385.9] 377.9] 401.5: 0.0] -8.0f 15.6
SORCERER New York 36 0.9698|119.7] 878.7| 627.4] 521.3] 138.6] 0.779] 732.5] 740.1] 684.5! 0.0 7.6] -48.0] 385.9] 382.7] 406.1} 0.0] -3.2| 20.2
CREEPER Santana 30/30 | 0.9265| 96.4] 894.7| 631.5] 520.5{ 142.8| 0.774] 732.5] 751.8] 692.31 0.0] 19.3| -40.2] 385.9] 377.7| 402.8f 0.0] -8.2[ 16.9
BOLD LADY Catalina 38 0.8792| 70.4] 913.2| 635.9] 519.0f 147.2| 0.768] 732.5] 766.0] 701.8; 0.0] 33.5| -30.7] 385.9] 371.8] 398.8{ 0.0] -14.1f 12.9
COME MONDAY Cat38 0.8875| 79.6] 915.0] 640.4] 524.5| 151.6| 0.763] 732.5] 763.4] 698.41 0.0] 30.9] -34.1] 385.9] 372.8] 400.3; 0.0] -13.0f 14.4
AMICUS Olson 911S 0.8880|] 80.0] 915.0f 640.5] 524.6f 151.7| 0.763] 732.5] 763.2| 698.2f 0.0] 30.7f -34.3] 385.9] 372.9] 400.3; 0.0] -13.0f 145
SUIVEZ MOI San30/30 0.9178]101.8] 909.0] 643.4] 531.4f 154.7| 0.760] 732.5] 754.3] 690.5{ 0.0] 21.8f -42.0] 385.9] 376.7| 403.6{ 0.0] -9.2[ 17.7
REDLINE San30/30 0.8706| 70.3] 922.1| 642.1] 524.0f 153.4| 0.761] 732.5] 768.7| 701.8f 0.0] 36.2] -30.7] 385.9] 370.6| 398.8f 0.0] -15.3] 12.9
CALLISTO Cal 40 0.8240] 39.7] 937.1] 641.3] 516.5| 152.6] 0.762] 732.5] 784.6] 714.2: 0.0] 52.1f -18.3] 385.9] 363.9] 393.6: 0.0] -22.0f 7.7
SECOND WIND Santana 30/30 ] 0.8615] 69.7] 931.2| 648.2| 528.8] 159.5| 0.754] 732.5| 771.7] 702.1! 0.0 39.2| -30.4] 385.9] 369.3] 398.7{ 0.0] -16.5| 12.8
WHISPER S29.1 0.8767| 85.1] 932.6] 654.5] 537.2f 165.8] 0.747] 732.5] 766.8] 696.31 0.0] 34.3] -36.2] 385.9] 371.4| 401.1f 0.0] -14.5] 153
PASSAGES Ranger 29 0.8349| 105.2] 1003.4] 711.4] 588.2f 222.6|] 0.687] 732.5] 780.7| 689.3i 0.0] 48.2f -43.2] 385.9] 365.5| 404.1f 0.0] -20.3| 18.2
COUER de LION New York 36 0.9752|122.2] 876.4] 626.5] 521.0f 137.7| 0.780] 732.5] 738.7| 683.7¢ 0.0 6.2| -48.8] 385.9] 383.3] 406.5¢ 0.0] -2.6] 20.6
INDIAN SUMMER _ |Ericson 235 0.8488| 86.7] 965.1] 677.9] 556.8] 189.2| 0.721] 732.5] 775.9] 695.8f 0.0] 43.4| -36.7] 385.9] 367.6] 401.4;f 0.0] -18.3] 155
OZONE Olson 34 0.8967| 64.2] 888.5| 616.6] 501.9| 127.9|] 0.793] 732.5] 760.6] 704.2} 0.0] 28.1f -28.3] 385.9] 374.0] 397.8f 0.0] -11.8| 11.9
Standard Deviation from Mean 25.8] 12.0 10.9] 5.1
Max 75.2f 135 21.9[ 20.6
Negative scoring errors are favorable to the yacht, positive unfavorable to the yacht. Min -51.9| -48.8 -31.7] -5.7
Max-Min Diff (Spread) 127.1 62.3 53.6| 26.3




