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Abstract. NBA is one of the most popular basketball gamdsigdans of basketball, but
it's game agenda is widely doubted. The essay aealyhe positive and the negative
effects of agenda on the basketball team througlyzing the days between games, the
flying distance of the teams, the background of tdems and the number of constant
away matches, and the capacity of the opponent, t@adhapplies Dimensionless Method
to the data, to conclude the teams that agendathled®st benefit to and the least benefit
to using Weighted Comprehensive Score Method, oty quantitative analysis and
evaluating in a mathematical modeling way, and deaveasonable assessment to the
agenda with the value-agenda quantity indexes wreadi in the essay.
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Comprehensive Score Method

1. Introduction

To the basketball fans, NBA is one of the fondeatKetball games. It is quite
complicated to arrange an complete agenda whitdirito every teams for such a huge
basketball game, but the agenda influence the seperformance and the final record to
some extents. All of these result in the complaid the judgment about the agenda from
players or the coaches reported by the media,andase, the rationality of the agenda
has become a hot controversial issue.

In the just-end regular season of 2013-2014, Samised ninth in the west which is
the very reason the team could not get the acoewtplayoffs, but ranked third in the
east. This gigantic difference of the strength leevwest and east leads to discussion
about whether the agenda is reasonable again, matignal indexes and parsing
algorithms are brought out spontaneously. While, gkisting approaches of evaluating
are based on the just-end season’s performancediyza the next season’s agenda
irrationally, without taking the huge changes haygukon the team because of changing
players during the offseason into consideratione Td#ssay analyzes the agenda’s
advantages and disadvantages to a team via cangideur factors :between games,
times of constant away games ,the distance of tmabkck flying and numbers of strong
opponents, conducting quantitative analysis andsassents by mathematics modeling
and providing the quantity indexes about evaluatdiggnda in the same time.
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2. Analysis of factors involved in agenda’s rationlity

There are thirty teams in NBA, and the westernaatle has fifteen teams, the same
number as the eastern teams’. According to thergpbét position, the west area can be

divided into three parts: southwest, southeastRawific part, the east can be divided into

northeast, the middle and the Atlantic part, eyeayt has five teams. Each season has
1230 games in total and each team has to play @2ga

2.1. Analysis of the effects raised by between game

The balance of between games can affect the peafarenof a team in a direct way. It
can be predicted that the shorter between gamebhdsworse the players’ refreshing
condition will be, what's more, the worse the teaith perform. If the between games is
overlong, on the contrary, players cannot get tltim the game when the games start,
this will also put a harmful effect on the perfommea. Based on data of between games
from 2013-2014 regular games’ agenda, acquiringatrezage number of days between
games of all 30 teams according to distributiothefday numbers of between games:

x=>x /N 1)
In the first equation, N=2430, acquiring 2648 Excel calculation, and from that

acquiring X=1.08765(D).Afterwards, calculating eamdam for the center with X =
1.08765 days apart variance between adjacent tmega

" =X g - xf/n @

When n=81(82games have 81 data of between garheaj reflect the balance of games
precisely. The smaller of the variance, the bdtiethe team. However, if the variance is
overlarge, given Z as the average figure of totalance of 30 teams’ between games’
number series, and defining comparative betweeregd”’ according to it as index of
between games. It's apparently that when P<1, agengood for team; While when P>1,
agenda is harmful to team, and the larger P iswtirse situation is. The chart 1 informs
specific effects on each team.
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From the chart, the factor does best benéd Dallas Mavericks, Grizzlies and
Denver Nuggets while harm to Boston Celtics, Indi®acers.

2.2. Analysis of the factor related to constant awagames

In NBA, players feel more stressful when they alayipg away games than the home
games, and it put more pressure on the team whastazd away games. NBA's official
media calls the constant away games as “Death dgurGonstant away games strike the
momentum of the team, thereby influence playersfgpmance, naturally, put a bad
influence on the final record.

It can be found that statistics of constant awamem are distributed unevenly.
Supposing n ( the number of away games) as n-lftmaber of constant away
games),and N as the total numbers of constant games, in this circumstance N can
reflect the effect constant away games put on ¢aens performance. Obviously, the
larger N is, the worse effect on the team. Sam@l ji§ overlarge, picking the average
number of times of constant away games of the &M$¢to make the influence N brought

more directly, defining comparative index AM/N as index of constant away
games(j=1,2,3,...,30), the chart 2 is about theiémice the factor resulted in:
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Chart 2: Line Chart of A Distribution
Finding that when A<1, the factor is advantageaushe very team comparing with
others, and the smaller it is, the bigger advatdgdrings; when A>1,the factor is
disadvantageous to the very team than others henidtger A is,the bigger disadvantages
it brings. Meanwhile, it is not hard to notice thhe factor is best for Cavaliers and
Hawks while least for Mavericks, whose A is 2.2dBras Cavaliers’.

1.3. Analysis of the distant of back to back flying

Because NBA game is in Home-Away system, each thamto fly between different
cities in one season. The distant of flight betwiwem games must have an influence on
the team’s relaxing times. If the time between tyeones is one day or more, no matter
how long the distance between two cities is, themtealways has enough time to
adjusting, so the influence is so small that cangmered. But the two games are in
“Back to Back” situation (having games on one dag #&he next day), the distant of
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flight is fatal. Due to the incredible short relagitime, Back to Back games themselves
are huge challenge for players’ physical energgjdes, the long distant flight exhausts
players, increasing the chance of getting hurbérfcing the performance of the team.

Handling the distance of flying in “Back to Backames situation in the way below
for the complication of calculating the distancéwmsen cities:

0 stands for the two near games are in the sdace

1 stands for the two near games are in the ssart but different places.

2  stands for the two near games are in the saga but different parts;

3  stands for the two near games are in ttierdift areas.

Defining C; as total length of one team’s flying distance irclBto Back situation in
one season. Dealing with the data using Excel tpiae the numbers of each team’s
Back-to-Back games and the whole times of flight C. The same, bec&ligeoverlarge,
picking up the average of the 30 teams’ Back-tokBgames'’ flight distance for clearing

the influence C put on the team, defining the cammpze index C:Cj/Eas index of

Back-to-Back flying distance factor (j=1,2,3,...36%¢ effects of the factor just as the
chart 3 shows:
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Chart 3: Line Chart of C Distribution

It can be noticed that whef)<1, the factor is good for other teams, and thellsma
theC; is, the better it is for the very team; whgp 1, the factor is harmful to other teams,
and the larger th€; is, the worse it is for the very team. Thus, thetdr is best for
Atlanta Braves and Washington Wizards, on the emptrthe least for Minnesota
Timberwolves and Indiana Pacers.
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1.4. Analysis of factor of powerful team

NBA has 30 teams and 6 competition zones includast and west, each team has 4
games with other team belonging to the same phdii2e games and 2 away games),2
games against the another area’ each team (one ¢z and one away game),but it
has two different situations when one team playregjahe team from the same area but
different parts’ :4 games or 3 games(2 home gamdslaaway game or 2 away games
and 1 home game),in this case,t the final recetdted to the number of powerful
opponents in the all 82 games directly. Recogniffiregteams won 50 games or more of
80 games in regular season 2013-2014 as powedistedefiningd; as the whole times
a team against these 9 powerful teams. Acquiringsrthe times of each team facing
these 9 teams by using Excel to conduct data, idgfthe average number of times the

30 teams facing powerful teams as comparative irIDIE)D/ / Das index of powerful
team factor(j=1,2,3,...30),calculating influencetlzes chart 4 informs:
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Chart 4: Line Chart of D Distribution.

It can be showed that, whddj<l, the factor does good to other team, and the
smallerD; is, the better for the very team; whBxp1, the factor is disadvantageous to
other team, and the larger 3, the worse it is for the very team. This facsbows the
preference to Miami Heat and Indiana Pacer, batlierse to Los Angeles Lakers.

Besides, it is obvious that Dj of eastern teamslese than 1 while the western are
more than 1,this phenomenon came from the hugerdifte between eastern and
western teams’ strength. Among the 9 selected dalserams, seven located in west and
only two in east. But in NBA, there are two gamesaeen east and west and 4 games
between teams from same parts,3games betweerediffgarts, this kind of system force
the western teams to play against more strong tealydeading to unfairness.

3. Analysis of factors affecting team strength
Although 4 assessing agenda factors are givendithensions of these four factors are
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quite distinct from each other, it's hard to putthese four kinds of data together. To
solve these problem, weighted summation of thegeatity factors through Weighted
Comprehension Score Method to acquire evaluatidgxrof team strength. Obtaining
the final record of teams’ correlation indexes @RSS based on factors of between
games, times of constant away games, the distdrigaok to Back flying and the times
of facing powerful teams, and they are:-0.06382,05073, -0.20198, -0.30478.
Considering these correlation indexes, factorsatfvben games and times of constant
away games have little influence on the performeaemug the factors of Back to Back
flying distance and times of facing powerful tean@ae much heavier influence on the
performance. Using the equations of Weighted Cohwgarsion

R, = si/zitl € 3

Score Method to acquire the weights of each factes
xp = 0.0638%(0.06382+ 0.05173+ 0.20198+ 0.20478)= 0.12219

Xa = 0.05173(0.06382+ 0.05173+ 0.20198+ 0.20478)= 0.09004
xc = 0.20198(0.06382+ 0.05173+ 0.20198+ 0.20478)= 0.38671
Xp = 0.2047$(0.06382+ 0.05173+ 0.20198+ 0.20478)= 0.40196

Defining the index\A as the factor of comprehensive influence whicHeot$ the
influence level the factors of between games, tinfemway games, Back to Back flying
distance and times of facing powerful opponentsable 1 shows:

A=PxX, +AxX, +CxX,+DxX, (4

WEST P A C D A EAST P A C D A

SAS 1.06 099 1.05 1.1 1.07 TOR 092 0.89 0.98 0.9 0.94
HOU 1.02 1.04 102 107 104 NJN 092 094 1.08 0.9 0.98
MEM 076 0.84 1.12 0.99 1 NYN 096 084 102 0.86 0.93
DAL 073 163 095 115 1.06 CEL 1.31 094 0.81 0.86 0.91
NOK 1.02 1.09 1.08 1.15 1.1 PHI 127 094 105 082 0098
OCT 079 1.04 098 1.07 1 MIA 084 119 1.05 074 0.91

POR 113 114 105 107 108 WAS 104 094 061 086
MIN 104 089 129 123 NOL 111 089 095 086 093

DEN 074 1.04 0.81 123 099 DET 085 074 1.15 0.9 0.98
UTH 113 104 112 119 114 ORL 082 119 071 0.9 0.85
LAC 088 119 078 1.03 0.93 IND 144 084 129 074 1.05
GSw 123 1.09 064 107 093 CHI 0.84 089 1.05 0.9 0.95
PHX 092 094 1.05 123 CLE 092 079 1.02 0.86 0.92
LAL 1.1 1.09 095 127 1.1 DET 127 084 1.12 0.9 1.03
SAC 1.02 119 1.02 123 112 MIL 089 089 119 086 0.99

From the table it can be found the agenda is lbbe&tashington Wizards while least
for the Timberwolves, his is corresponding to thsults that Washington Wizards
struggled into the playoffs as the fifth of theteasd Timberwolves is just out, proving

36



The Methods of Analyzing and Evaluating NBA's Cortifien Agenda

that these factors can affect the teams to somenisxtBesides, for Suns, the most
controversial team in this season it's unfair tahmefifth of the alliance when its=1.10.

4. Conclusions

Games’ agenda affects teams in several aspectsndtigematics modeling above just
takes four main factors into consideration. Gemgrhketween games, times of constant
away games and facing powerful teams put biggeluénte on the final record
comparing to other two factors. However, from tloerelation indexes based on 2013-
2014 regular games, the most influential factoesfhiing distance and times of facing
powerful teams. The main reason is every teamsVdmt games and times of constant
away games are similar according to the agendaighranalyzing factors, therefore the
effects of them are not as strong as what are sgpbbefore. In addition, the flying
distance defined as 0,1,2,3 is not realistic, mmsearch should be done about
calculating the distance. Of course, there aredttier factors that can affect the fairness
of games, like: each team’s number of Back to Bgakes are not even in different
seasons. But ,the modeling here is direct ,simpieemsy to be done ,what’'s more, it can
reflect the reality specifically and prove the aggetas unreasonable aspects efficiently,
showing that the system still has a long way tevgh the fairness.
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