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Uncertainty, Competitive Balance
and Professional Team Sports

Part A: The Concept and Quantification
of Competitive Balance
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The Concept of Competitive Balance

“The nature of the industry (of baseball) is
such that competitors must be of
approximate equal size if any are to be
successful’ (Rottenberg, 1956).

N\
Competitive Balance!is literally the

balance between the sporting
capabilities of teams (Michie & Oughton,
2004). :



Why Competitive Balance?

Competitive Balance is an
important concept for professional
team sports Il

Creates an uncertainty of outcome

J

Wnstigates the interest of sport fans

f 0

bcreased demand for sport events

(El-Hodiri & Quirk, 1971; Rottenberg, 1956).



Quantification of Competitive
Balance

Quantification of Competitive Balance is a
Complicating ISsue (Downward, Dawson, & Dejonghe, 2009;

Zimbalist, 2003).
— Multidimensional concept
— A y‘grlety of different indices exist

= Econometrlc studies testing the relative
significance of the indices is an area of

T ]
research relatively undeveloped (Borland & MacDonald,

2003). 2



Why Competitive Balance in
European Football?

W&am W’ (Gerrard, 2004).

— Competitive Balance is an important issue for
the viability of European football (michie & oughton,
2004).

—rAngls“eptimaI index may differ from sport to

Sport (Zimbalist, 2003).
— European football leagues are complex in
structure.



Dimensions of Competitive Balance

Match

Measures the strength difference in match
level.

Seasonal

Measures the relative performance of teams
W/th,‘g a season.

B?;veen -Sseasons

C res the relative performance of teams

- across seasons.



Dimensions of Competitive Balance

Units of Measurement

Match level
1. % of Points difference of the two teams
2. % of Wins difference
3. Betting odds (taken from bookies) difference
4.

Probability odds or difference calculated by a “well-fitted”
prediction model

Not found significant, max-attendance when home team has 0.6 win
probability.
SeaFoh’aL.
Dispersion (or concentration) of points or win percentage (%) of all
te?i at the end of the season (we use the final league table).

Between=8easons

Correlation.or variance of the difference of ranking or point or win
percentage (%) across seasons.
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Quantification of Seasonal Dimension

« Existing Seasonal Indices:
— Ratio of Standard Deviation (RSD) (Noll, 1988; Scully, 1989).

— National Measure of Seasonal-lmbala §t£@l rﬁVa%’%.S%’r?éf'%WOOG .
— Herfindahl—Hirsch ndex (HHEL T TOWgBrdehtiges diviieineyston,
2007). Standar( deyialion of o

— Gini Coefficient (Gini) (Utt & ort,\tgvéré gﬁ%’%@ﬂ&fﬁl

— Relative Entropy (Horowitz, 197 7jnbalance (WSD °

account for different N. /
— Conce tration Ratio. (N +1) 142

e aelar\e/ae O?%Elllj% r%Po%%Xlza? #c\eory 0 r@%“w. A range o M
Struedides reasuiiRRe relative indu competitiveness. If w
I c

RN R ST S o

heyyi&
siNgharpaztetal points.

2

LAt




Issues Measuring Competitive Balance In
European National Leagues

Standardization from zero to one => to make
comparable leagues with differ number of teams (across
different countries and/or seasons/years).

Promotion-relegation rule => a large number of
between-seasons indices should be excluded or modified.

‘X‘.._
Multiple levels of Competition => Teams are competing
not only forithe first place but also for other positions
leading to Eliropean competitions
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2UvOeTNn Aopun Tpiwyv 2T0diWYV

(Manasis, Avgerinou, Ntzoufras, & Reade, 2011b)

10 Z16810:  Tithog Tou TpwWTaBANTy C—— > NCR,

20 Z18810: EupwTraikéc dlopyavwoel, > ACR,

30 Z1GdI0: YTroBiBacudg ——> NCR
i

’/ s

O Normalized Concentration
Ratio for the Champion (NCR,)
gEpUNVeUEl Tov BaBuo
ETMKPATNONG TOU TTPWTABOANTA

O Adjusted Concentration
Ratio (ACRy) epunveuel Tov
BaBuod emmKpATNONG TWV
TPWTWV K ouddwv aAAd Kal To
ETTITTEOO0 AVTAYWVIOUOU PETAGU
TWV ONAdWYV aAUTWV

O Normalized Concentration
Ratio for relegated teams
(NCR)) epunveuel Tov Babuo
uoTépnong Twv /
utToBIBacBeIcwy ouddwyv
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Development of Specially Designed
Indices

* The design of the new indices is inspired by the
necessity:
— Quantify the level of competition in each level.
— Weight ranking positions according to their
significance for fans.
. Fpr the development it is employed the NCR,,
which can be easily adapted to capture any of

the th*rlevels.
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Normalised Concentration Ratio
(NCR)

« NCR\ is the normalization of the widely used CR
iIndex.

It ranges from 0-1 and is relatively robust to
variation in N and/or K.

|t captures the level of domination by the top K
S 'R - 2K (N -1)

| e

NCR, == K<N/2

2K(N - K)
* Here Oe'use two points for every win but the index
can beeasily adjusted for the 3-point system. 13



Why NCR, ?

K
Z P :> Captures the number of points for the top-K teams

[
=0

Every team in i-th position wins the following N-i teams.

Under perfect imbalance |:> This is multiplied by 2 times playing to each other and 2
K (or 3) the number of points for each win
SN
|

CRE= i=1 <:| maX=2x2xZK:(N—i):4x(NK_Mj
“ 2K(@2N-K-1) = 2

All teams gain the same number of Points

Und?ir perfé(s;‘gmbalance C—> Total Number of points = 2N(N-1)

z P —min Each team wins 2(N-1) points
' Top K-teams win 2K(N-1)
NCR, = M Y
—min min = 2K (N -1)
V|
> P —2K(N-1) ¥
NCR, ="~

2K (N —K)



Normalised Concentration Ratio for
the Champion (NCR,)

« Captures first stage

* Interpretation: The degree of Champion’s
domination

iPi—ZK(N 1) p 2N 1)

W=l
LA KN-K) . 2(N —1)

)
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First & Second Stage

Team Ranking League A: = League B:

1 36 30

2 24 30

3 20 20

4 18 18

5 16 16

6 16 16

7 14 14

8 14 14

i N 9 12 12
| 10 10 10
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Adjusted Concentration Ratio
(ACRy)

Average of NCR for top-K teams

Captures first & second stage

Interpretation:
— The level of domination by the top K teams

— The level of competition among the top K teams

3 — oot
Al

K 1 K
ACR, =—>» NCR ==—| > wP-C, |,

1
' K 2 K= )

K, 1
WK:ZZ- _ Ce=(N-1)D —— 4




Relative Significances in ACR, for K=8

0.3 1

o
[N}

Relative Significance

©
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Ranking
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Concentration Ratio for
Relegated Teams (NCR')

« Captures third stage

* Interpretation: The degree of weakness of the /

relegated teams

N
N 21(N-1)- >'P
'NCR' = L | 9N /2

' 21(N - 1)
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Special Concentration Ratio

« Captures all three stages

 |nterpretation:
— The level of domination by the top K teams
— The level of competition among the top K teams
— The degree of weakness of the / relegated teams

K
> NCR; + NCR' 3 !
SCR = i=ly — w; P, — w,P.—C,. +C
K i W"\_;K-I-l K+l|:izl 1 i:I\IZ—I+1I [ K I}
K<N/2, ii&K, w, = .
| 21(N - 1)

for I'>K/3 ‘w,_, <w, <wy i



Figure 4.6: Relative Significance in S{’."R; for A=5,7 9and /=2 3, 4

in a 20-team League
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Value of Compatitive Balance

Bab. Ay. N | 'H
. . . 1 OAUMTTIOKOG 92 34 30 2 2
Moving Averages of lag five for NCR 1 (Champion) fro | T 88 | 3408 4 | 2
3 AEK. 66 34 20 6 8§
1 1 I d 4  0.0.H. 63 34 18 9 7
ncrease
o 46 ) 5 MAOK. 65 |34 15/10| 9
1983-84 | [[&] Mowabnvaikag competiveness
08 1 198485 | AR|M.AOK. 46 for champion
1985-86 [ Movodrvaiko; 43 from 1982-1992
0,6 -
198687 |[& | Ohupmokde 43
1987-88 Hé m\_/\/\’/_/\
04 dpicar 43
198889 #f|AEK 44
0.2 1989-90 | &) Movabnvaikoe 53 (IEBLZT::d
1990-91 |[&] Novabnvoikog g4 — Germany
O L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] . . . . . . . . . . 1] L] L] L] L] L] L] L] L] L}
1960 1964 1968 1972 1976 1980 1984 1988 1992 2004 2008
Season

Points adjusted for 16 teams and 2-1-0

system: 51, 52, 51, 55, 53
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Value of Compatitive Balance

0,8 -
0,6 -
04- =<7
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Value of Compatitive Balance

0,8 4

0,6 1

0,4 -

0,2 4

Moving Averages of lag five for NCR' (Relegation) from 1959-2008

Greece
England
—— Germany
1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008

Season

MIKPOTEPEC TINEC £V OXEON HE TOUC BAAOUC SEiKTEC, Gpa HEYAAUTEPOC
AVTAYWVIOMOG Yia Tov utroBIBacud. 24




Value of Compatitive Balance

0,8 4

0,6 1

0,4 -

0,2 4

Moving Averages of lag five for SCR K (All Levels) from 1959-2008

Greece
England
—— Germany

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008

Season

aon €ivalr onUAvTIKA:
A) lNa tnv EAAGda, deutépou Babuou pe XapunAoTepo onueio 1o 1986.
B) lNa tnv AyyAia, ypauuiky au¢nTikr T&on 1Tou @Tavel 1o 36%. 25




Quantification of Between-seasons
Dimension

Teams’ identity matters

Two units of measurement:
— Ranking mobility or change

— Change in winning percentages or shares

Scarcity of applicable indices to European
football (Buzzacchi et al., 2003).

— Due tcj?e promotion — relegation rule (open
leagues) |

26



Indices not applicable to European
football

* Indices of ranking mobility over long periods

« Relative HHI (Hirfindahl-Hirchman index; Eckard, 1998)

* Adjusted HHI (Gerrard, 2004)

 Gini coefficient (Fizel, 1997; Quirk & Fort, 1997)

» Markov-based approach (Hadley, Cieka, & Krautman, 2005)
» Hope statistic (Kaplan, Nadeau, and O'Reilly, 2011)

 |Indices of winning percentage change across
seasons

3 Correlation coefficient (Balfour & Porter, 1991)
 ANOVA-based measure (Eckard, 1998)

. Comzitive Balance Ratio (Humphreys, 2002)

- Linearised Turnover Gain Function (Lenten, 2009)

27



Indices that can be applied In
European football

e (G index (Buzzacchi et al., 2003)
— The modified Adjusted G Index (aG) is developed
with range from 0 to 1.

* |Index of Dynamics DN: (Haan, Koning, & van
Witteloostuijn, 2002)

. Kemda'IT"S* tau coefficient (1) (Groot, 2008)

. Spearm‘w"s rho (r,) (Daly & Moore, 1981)

28



Development of specially designed
indices
« A similar process for the seasonal dimension is followed

» For the development it is employed the Dynamic Index (DN,

which is a modification of the widely used DN Index (Haan,
Koning, & van Witteloostuijn, 2002).

Z‘r ol

DN =1-- K < N I': ranking position
& KIN-K)’ Z

| a

— It captures the ranking mobility of the top K teams in two adjacent
seasonj r

— It can be correctly adapted to capture any of the levels. N



Extension for multi-prized league

L, -,

1t-1

(N-1)

First level (champion) DN, =1-

K
- First & second level  ADN, :iz DN,

2 [ierd

Th|rd I@Q/el (relegation) DN' =1- (NST)

AII threilevels => Special concentration index

K
| Y DN, + DN
SDN! ==
‘ K +1 %




Value of Compatitive Balance
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United for £1.2 million
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YTTapxel

Id TTEQITTTWON OoTNV Epuavia OTTou ouada TToU avERNKE
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Moving Averages of lag five for SDN K (All Levels) from 1959-2008

0,6 -

Value of Compatitive Balance

0,4 1
Greece
England
0,2 1 —— Germany
o+r——-"-""""""""""rTT"TT—T—T—TTTTTT1
1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008

/Bgm 4TI N TEGN Eival GNPAVTIKA: R e
A) lNa 1nv EAAGBE, 1aon deutépou Babuol pe xaunAdTepo onpeio 1o 1987.
B) Na tnv AyyAia, ypappIK auénTikr Taon TTou @Tavel 10 30%.
[) MNa tnv 'eppavia, Taon Tpitou BaBuou pe peyaAn BeATiwon Tou OEIKTN OTO 36

wng dekaeTiag Tou 90. L




Average competitive balance across
Europe
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" MINUTE

Type of Soccer Injuries

Reqguire madical
attentson

. Require acting
classes



