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Athoroughieviewo f why a osyimt emd i s -
aerobaticompetition judgirand whaFPSloes for us FA | fairplay

Sports Results and Judging Systems

In mostcompetitivesports ®lecting the winners easy .. it will be the first
race-car past the finishing postyr the footballteamthat scoresthe most
goalsand so onHowever some sportsrequire experiencequdgesto
rank the artistic andtechnical skills on displagndcompetitionaerobatics
isone of manyactivitieswhere it takes atrained expert to tell how well
eachperformancehas metthe standard requiredWhere such
complicatedudgementsre requiredit is normal to assume that the
performance catnheoreticallybe perfect so wesimplyneedto count
the 0 e r r that ade@eenand calculatéhe markfor each itemby
subtractingthe total of errors seenfrom a fixed number the winner
of courseis the one with the highestemainingscore after adjusting
for complexityand other factors

An unfortunate aspectof thesesubtractivemarkingprocesgsis thatskill variations
betweenjudgesend to havea reversecdeffect A lessexperiencedor more timid judgeis unlikely
to recogniseso manyerrors andwill often awardhighermarks in a relativelynarrow range and
theseare likely toinfluence the resultather more thana judge with greater experiencevho is
liable tosee moredowngrades andso givelower marksandwith a broader spreadt is also very
difficultfor any judge to prevent honegpreferences and dislikes from affectingdrisher
decisionswhetherthese areapplied consciously or not. At international events the influence of
national characteristics can be intrusive and unusually hard to avoid.

Practical a erobatic judging

At agobatic eventsJudgesise their skills tocumulae the downgades for each figurdo the
nearest halimark, then subtractthistotalf r om t h e ¢ gieenrhaekevhich catrange
from a maximum ofL0.0 down to 0.0
or numericzero. In addition here are
specificoccasions wherdleeting hard
to-spottechnicalerrors, such awhen a
snaproll, tail-slide or spin does not
display some essential characteristic
are 'perceivedand we write PZ to
denote a Perception Zergandalsoif
the figureflown is not the onespecified
on the judges paperworkthenan HZ is
used to denotethat adHard Ze r bad
beenappliedThe PZ is gpersonal view
from each judge and mubge evaluated
just likethe numericmarks, wheread
any judgéhas givera HZ thenthe Chief
Judgemustconferwith the judging panednddecideeither that the HZ should be applietbr all
judgesif possible using videorecordingto guidethis processor the HZ mustbe rejected and




the figure fully marked-or occasional lapses of concentoatia judgecan alss a 'y  00@nis§ed
that ond éndask for asuitable"average’markto be generated by the systeon his behalf

Settling differences of opinion

For humans theisualway to handlecollections of
potentially unreliabl®pinions is to @courage as many
observationsas possibl@andthen average them to ‘
minimise the influence of any unusual elements. Thislis
a valid strategy as long as we can also accept the
occasional disturbance thdte questionable or way
out judgments wilelmost certinlycause. Final
championshigcore differences between the leading
aerobatic pilots however can be very small, and to
accept every mark without questiarould easilylead
to publishinghe wrong result. There should be a better way to identify markdthas i mpl y 0 d o
fito so that they can be g¢iwitleRFPSHerte eertainlyis. ent i on

Combining this into a plan ...

All the "raw" informationfrom the judgegoes into the scoring computeYVhat we need now is:

A preparation sgtem to overcome the effect of differences in judging styles and ability.

A way to detect Ounusual 8 mar ks when compar
A practicaltest so that we canevaluateunusual markaseither 0OK6 or oNot-OK6, and...

A method for substitutinga more suitablemark where aNot-OK decisionrequires it

All of thismust be donen acompletely@perbwaythat allows Pilots and Judges to see what

has been doneandwith enoughsupportinginformationfor everyoneto assesgug why any

changes have been made

O¢ O« O¢ O¢ O«

Of coursed the computer camot judge! But it can make very smart comparisons between what

each judge says amah the reasonableassumptiorthat thedominantpanel view ishe6 c or r ect o
one, it can painstakingly analyseery element anémploy sound mathematical techniques

reach aresultthat treats each judgésutput in a fair and balanced wandwhere necessary

ensurethat thisalwayserrs in favour of the pilot

How to Compute the Result s?

Over the yearswe have movedawayfrom plain
raw marksandits unavoidable problembyiefly
through'Bauerisingand then for some years
CIVA useda statisticalsolution cakd TBLFn
whicha simple alpilots/alifigures/aljudges
tablewas usedo compareall the marks
together, substituting averages from the
survivingudges wherea mark failedthe SD
basedacceptancaest. With TBLP loweverevery
mark from every pilotaffected every othemark andwhile it

provided some benefits was saidhat judges could adapt tiremarking styleo getanartificially
improvedresult é . andeventuallythe confidenceof pilots and contest administratomsas lost
Rather than risk a return to using raw marksIVA set out to create a better solution.



ClVAds FairPlay System

The proesswasdevelopedduring2005from a completelyfresh approachhat combinedour
comprehensivehampionship judging experiesaseith a number ofrobust statisticakesting
proces®sto meet the very high analytical standards requirBige resulthas provedo be a
reliable scoring systenvhichhas built a good level dfust among judges and competitors alike

The system worlks within the followingbroad headings

1. Separate the Raw Marks into figure Groups
Firstthe systemassembles thg u d gagvdmaids inb groupson a figureby-figure basis, so
that like is alwaysompared to like and different opiniores the same thingan beprecisely
reviewed For Freeand Free Unknowisequencesvhere figurecomposition ismore flexiblea
0 S u p e Bslystemis useglto group similartypes offigures togetheto ensure that the
judgement comparisons remain on a Hioe-like basis

2. Balance the Judgeswithin each figure Group
An essential first stepvith each grougsto re-balance thgudgesmarksso thatno Judgéias

more or lessinfluencethan any other The statisticiang/ord for this balancing act is

0 armalisatior® and wthout it comparisons between thgidges would simplynot be valid In
our normalisationeach judgesompleteset of non-zero marksis moved up ordown and the
scatterof the markssqueezed or expanded about their centre sachthen haghe same
overalleffectas thepanelaverageThiscompletelyresolves theexperienced / inexperienced
judge dilemmghe influenceof every judgenow being equalThis is the move that changes
the pilots marks from simple whole and half numbers to many decimal places.

3. Identify and resolve oUnusual 6 Mar ks
For each group of markEP&alculates an idealis¢ableo f 6 F i trhaeksthatvsa | u e
matched to each judgeswn style A "statisticalconfidenceestois now
carried outto check the validity of eachormalised mark
against tcéresponding-itted Valuelf the test
meets the FPSonfidencerequirement thernthe
mark is accepted and carriddrward to the
next stage, whereas if the test fails then the
originalraw mark is labeld6 Mi s Bthis g 0
wayevery normalised mark is turn either
accepted or rejectedwWhen this initialgroup
processing is complete, if any raw mark has been
set to Missing thethe normalisationprocedure is
re-run and Fitted Values realculatedrom the very
beginning but of coursenow without any ofthe
rejected'missingmarks These new Fitted Valugbeing
free ofallinfluence from the rejected markand correctly
matching edt judges own style, are now used as substitute
values in each ohe Missingnark positionsandin place ofany "Averages" that have been
requestedThese substituti ons a-sheetsGosbow whk@theyn t he
have been mad&hisfinal s¢ of markscan now bemultiplied bythe figure K-factors to build
anew tableof scoresfor eachpilot by each judgeeady for the next step

4. Identify and settle any High and Low Biased Scores
The RairPlay Systemnow uses the above table of scores as ttasis foranother
Normalisation, Fitted Values and Missdajaprocessvery similar tothat of the marks
assessmerrocedure This timehowever the process is used tbetectand resolveany
unusual scores that may haservived the confidence level reguad here being slightly
more relaxed 90%Biased scoreare possible because even thoughuasdlsuataw marks
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have been removed a judge may still hgiwenoverallan underor over-stated assessment of
a competitor,and thescore can thusbe unacceptaly high or lowwhencompared to the
other judgesSuch biagsanfor examplebe theresult of over-enthusiastic assessmasfta
hometeampilot, or simplynationallikes and dislikes that havet been successfullgept in
check FPS as usual replaces aogrss that fditheir confidence test with thgudgesFitted
Value scorgand again any such changes are clearly shown dgilitts checksheets

5. Remove any possible influence from low scoring Pilots on the leaders

As alast step, it is necessary ensue that the harderto-judgelower scoring pilotsare not
able to influence the ranking of pilots at the head of the talBlets who have scored less
than 60% in Knows and Fres or 50% in Unknowrsequencesire now temporarily
excluded, andhe entire FPSprocessis run againfrom the veryfirst step A resultstablecan
now be constructedfrom these newly calculatettigher rankingscoresmixedtogether with
the previousscoresfor the lower scoring pilotsFinally thepenaltiesare subtracted, and the
sequenceresults arereadyfor publication.

6. Create detailed feedback for the Judges
Now the FairPlaysystenc an t ur n t
great strengthd athoroughreview of judging
performance An individuabnalysis showior
eachjudgehow hecomparedo hiscolleagues,
while for the Chief Judgéhe statistics for the
whole panelare collated and ranked to show
which judgemost closely matched the panel
view andby how much the other judges were
out of step withall their colleaguedn this way FPS is able poovide
agreat deabf easily distributedeedback fothe entire judging teamsomethingnhot available
until the advent of this system

Publication of Results

After approval from the Chief Judge and the Jury, the scorer can now publish the resylégpen
and to the web and makehe Chief and individual Judges sequence analysis available to the panel
so the pilots and the judging paneneachsee in detail just how they have performed.

The Judges Ranking Index

In an ideal world each judge wouldntathe pilots in the same order as the final resbiétsed upon
the views of the whole panglVhilst minor differences wouldjenerallybe oflittle concern
significanmisranking ofpilots compared tothe panelk finalconclusionwould bea clear indicatin
that ajudges views are not shared asdare lesslikely to becorrect. To measure this effedPS
determineseach judgeswn pilot rankingfrom a specially prepared set abrmalised raw scores,
taking into account any rejected PZ's for which judgesreot penalisedthen buildsa personal
Ranking Index (Rthat will be zero if the judge is perfectly Hune with the panebut istriggered
upwardsby eachrank and score differenceombined At a major championship an Rl value below
about 10 for eaclsequence would indicate pretty good agreement with plublishedesult,
numbers above this levglvingincreasing cause for concefrareview ofthe judges owranalysis
would then be the right place to identify just where the discrepancies are bsew.

Beside the obvious advantage aridiogn the ease with which any judge can now review their
contest performance against the published result and see where they most need to target their
personal development effortxperience shows that this systeaannow be used as a reliable and
proven basis upon which tbase theselection of judges for international championship duty



The FairPlay Process map

Raw Marks Sheets ....

All Pilots / complete seguence...

Complete re-calculation with lower scoring Pilots excluded

| |

Assemble the
Raw Marks for -

Next Group ...

Group 1 ... Group n

( Resolve HZ's ]

HZ Corrected
Raw Marks

{ Normalisation }

( Confidence Test ]..q

‘ldeal”

Raw and
‘Missing" Marks

Marks

{ Normalisation }

v

Final Marks
for each Group

Y

Scores per Judge
= Marks x K-factors

{ Normalisation }

ues 2

Y
5 -
&

Missing
Marks

Fitted

L

Values 3

Bias

( Confidence Test ]<

Initial Scores

S

Resolution

Sequence
Final

l

Review Judge
Performances

Assemble

Final Scores

J‘— -
‘. "

|

Deduct RESU“‘E

Penalties

P
| o
-

-‘I'?dgi?gpﬁawéfs

L




An example of Raw Marks Normalisation

First diagram:

Each red/black dot represents
one mark given by edgudge at
that value. The yellow circles
show the mean for each judge,
the verticalyellow stripsindicate
the spread othe judgesmarks
(thisist he O6standar

These are the Raw marks from each Judge

5| Judge-A Judge-B Judge-C  Judge-D Judge-E  Judge-F
0

Judge-G  Judge-H  Judge-l Judge-J

H H a e ¢
®

® ®
Mean per Judge:
7.109 6.902 6.924 7.435

e E YT 10 O NolBe)

6.656 6.989 7.600 6.957 7.543 7.391

« 0.789

CORMNNUWARANNAANNPBODS
o

oppbinomonoinomoino

: 0.891 0.472 0.855 0.942 0.971

The pink and grey lines
emphasize the style differences
between each judgé some
judgesgive higher marks than
others, and somgudgesspread
their marks over a wider range

“,’;: The same marks after Normalisation, now ready for the FPS Confidence Tests
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than others. 25| Moan:

f-g 7.151 (ali Judges)
10| Spread (Std.Dev):

Seconddiagram: a7 (andudees
During the Normalisation
process ach judges block of marks has been moved up or down so that their average is equal to the
average fothe all of the judges, and the spread of each judges marks has been squeezed or expanded to be
equal to the average spread for all judges. Because all the judges now have an identical style of marking it is
possible to start comparing any judge agaihstdthers in a meaningful way.

Raw and Normalised Data
from figure-1 of the WAC 2009 “Q” sequence

How does the FairPlay
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. 5 & &5 & &5 & & & & o £
confidence test work? 0 45 3§ 5§ 3 5 8 % % % £ 8
Takingeach normalised maiik turn through the 0 85 * g
whole group FPSarries out a statistical tesin 8o + +l + i l i l l
each ongo obtainan'Uncertainty'valuation forit. 7.0 = T :
This is done by takintihe numericdifference o + + % + +
between the mark anthe Fitted Valuéthat FPS 5.5
has calculated for @nddividingby the Residual 30 s Mok
Standard DeviationSD) for the group In the “_ / O e ok * l
upper diagram each judge's marlsi®wn asared 30 hese two fudges ?
circle andthe Fitted Value as a blackamond. The | #5 | romaises pae wirbe i :
height of theblack arrow indicateshe 97.%% s T‘:’
confidencerangewithin which we caraccept the o \ e E
mark. Anythat are above or below this range are oo < -

too different to the value we should expect the One figure / one Pilot / all Judges

judge to have given, and they can't be used.
97.5% FPS confidence area = +/- 2.24SD
All of these marks are accepted

— -

If the result of the confidence teséxceeds2.24thenwe can
say thatthe uncertaintyof the mark is greater than 97.5%a it
must be discardedl o understand thidook at the idealised
distribution of marks shown in thiower diagram. In FP&e
marks in the entral 97 5%areabetween the + 2.24 Standard
Deviation boundarieare accepted a®©K, while those inthe
extreme left/right red areaare the 2.5% that are most different
to all the restand thusare most likely to be unacceptable

For the rejected maris in the red areashte judgesoriginal raw
mark is set to "Missingthe blankin the normalised tableeing
replacedin the next stepby anew Fitted Valughat is
now entirely free of any unwanted anomalies

2.5% of all marks are outside the 97.5%

FPS confidence limits and are discarded



Decoding t he Pilots FairPlay Check -Sheet



