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ABSTRACT: In this paper the Data Envelopment Analysis (DEA) technique has been used to 
measure de efficiency of the 32 teams’ payroll in the National Football League (NFL) in season 
2014. The financial structure of the NFL promotes competition and does not favour any 
franchise, which assures that no team is able to overspend to win. Besides victories, several 
output variables have been taken into account to measure de statistics of the on-the-field 
performance, such as points per game and yards per attempt. Finally, the article shows that, 
not always teams, which make it to the post-season, are the most efficient. 
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RESUMEN: En este trabajo se utiliza la técnica Análisis Envolvente de Datos (DEA), para medir 
la eficiencia de los pagos de salarios a jugadores de los 32 equipos de la Liga Nacional de Football 
(NFL) en la temporada 2014. La estructura financiera de la NFL, incentiva la competencia y no 
favorece a ningún equipo, lo cual asegura que ninguna franquicia puede gastar excesivamente 
para ganar. Además de las victorias, se han tomado como variables decisoras de salida 
estadísticas de desempeño en-el-campo, como los puntos por partido y las yardas por intento. Por 
último, el artículo muestra que no siempre, los equipos que llegan a la postemporada son los más 
eficientes. 
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Introduction 

It is of particular interest for the sports fans, how the owners and directives of the teams 
make decisions about the players recruiting, and how these decisions affect the on-the-field 
team’s performance. When the free agency and the salary cap were introduced, the 
perspective from which owners and directors assemble their teams has changed 
substantially. For instance, Einolf (2004) argues that many owners pay incredibly high 
salaries to veteran players who have proved their high quality over the years, but many are 
still questioning if these high prices are truly worth it. 

There is a linear programming technique, which is able to assess how efficient the payrolls 
in a sports franchise are, the technique is called Data Envelopment Analysis (DEA). It was 
introduced by Charnes, Cooper, and Rhodes (1978) and then improved by Banker, Charnes, 
and Cooper (1984). The DEA has been used extensively in contexts outside sports 
economics. For example, it has been used to measure the efficieny in hospital management. 
The DEA has also been used to compare the effects among different strategies used  in the 
airline industry. The technique has even been used to evaluate the effect affecting the uses 
of information techonologies in firms performance (Wang, Gopal, & Zionts, 1997). 

In the sports economics literature, there is abundant material that analyses the sports 
leagues, their efficiency and their productivity. The majority of these studies focus on how 
the on-the-field management decisions affect the victories in several sports. However, the 
DEA technique has also been used inside the sports economics literature. For example, to 
assess the relative performance of baseball players, also to develop a production frontier 
function and evaluate the performance of golf players in the Professional Golf Association 
(PGA). Also to estimate the management efficiency of college basketball coaches. But 
according to Einolf (2004), measuring exclusively the effects of the decisions in the payroll 
and on-the-field performance is a new approach. 

Background and Definition of the Problem 

Inside a sports league, the structures of financial incentives are used to achieve balance 
between the cooperation and competition among the teams.  In other words, franchises 
compete to generate earnings and also compete to be successful on-the-field, and at the 
same time they are cooperating to increase the fans or consumers interest. A financial 
structure, which stimulates inefficient payrolls, may cause the teams, individually, to 
overspend in salaries at the expense of the entire league, or other teams. 

There are also other methods, with which teams obtain monetary benefits. One of the most 
important is the attendance to stadiums to watch NFL games, the local teams keep 60% of 
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the earnings and the visiting teams receive the remaining 40%. Most of the NFL teams 
profit comes when the teams locally negotiate the transmission rights with broadcasters, 
these earning are collected by the league and distributed equally among the franchises in 
the league. In addition to profit from selling different products during matches, and 
franchise products throughout the countries. Moreover, teams set restrictions on player 
contracts to have a share in earnings for players’ image. All this prevents a significantly 
large gap between the large-market and small-market teams. Thus the NFL, has also 
imposed a salary cap, so big profit franchises do not have great advantage over those of 
lower profits when it comes to recruiting star players. 

Based on the financial incentive structure in the NFL, along with the restrictions and 
conditions imposed by the NFL, this article studies the next research question, which is also 
the object of study: 

Ø  ¿Which are the football franchises in the NFL, more efficient when they spend more 
in their players’ salaries, both in offense and defense, taking into account that their 
productivity is measured with the on-the-field performance, in the 2014 season?  

It is expected that the football franchises in the NFL are most efficient on-the-field 
performance, when they have gone further during the regular season. Hence, those which 
have accumulated more victories and have made it to the post season, in the season 2014. 

Then, in the next section, there is the theoretical framework and a brief review of the 
relevant literature for the research. Several studies have been important and relevant to this 
work, which have served as a guide and reference for the progress of this study. 

Reference Framework and Brief Review of the Literature 

There have been several studies related to sports Economics, some of which have used the 
DEA technique to evaluate the efficiency and productivity of sports leagues and players, as 
well as teams and managers, including administrative decisions of the league. Some 
examples which will be discussed in this section are: professional tennis players, the 
efficiency of football soccer players in the Bundesliga, the budget efficiency from Formula 1 
builders, teams in England’s Premier League, the assessing of cycling teams on the Tour de 
France, and finally a comparison between the Major League Baseball (MLB) and NFL. All 
these researches have used the DEA technique or its derivatives. Next, the brief recensions 
of these articles are presented. 

Moreno and Lozano (2015) have performed an assessment of the change in the productivity 
of the National Basketball Association (NBA) teams during the last seven seasons. In the 
meantime in 2011-12 a collective bargaining agreement was ratified to end a 161-day 
lockout. The authors used the Malmquist Productivity Index to measure the total factor 
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productivity whilst they used de DEA input-oriented technique to calculate the distance of 
each team to the productivity frontier. In their results they show that the best practices are 
improving and most teams are reducing their payrolls to keep up with this practices. And 
they found that changes in number of victories depend more on the scale efficiency change 
than on budget or efficiency changes. 

The paper realized by Ruiz, Pastor, and Pastor (2013), evaluates the performance of 
professional tennis players from the perspective of efficiency of their game using DEA, 
which authors argue that their study provides additional information to ranking the 
Association of Tennis professionals (ATP), which deals with their competitive performance. 
The model provides an index of overall performance of the players by adding the ATP 
statistics related to the different aspects of the game. Their “benchmarking” analysis of DEA 
allowed them to identify the strengths and weaknesses of each game player. Finally for the 
players’ ranking, the authors used cross efficiency evaluation, which assesses players in a 
peer with different aspects of the game. 

The article published by Tiedemann, Francksen, and Latacz-Lohmann (2011), presents a 
new model for evaluating the performance of football soccer players on-the-field. Which is 
based on DEA, they used an approach of concave metafrontier to be allowed to estimate  the 
results of efficiency of players under the relevant considerations of their player positions. 
The model is applied to a data set of players in the German Premier League covering the 
seasons from 2002/03 until 2008/09. Their results revealed clear, positive relationship 
between the average team efficiency result of a player and his position in the league table at 
the end of the season. In addition, the metafrontier approach is used to identify the optimal 
game position of a player in the team, and to quantify the increase in performance when 
moving to that position.  

Another study of special interest for this research is the article by Gutiérrez and Lozano 
(2014), where their research assesses the relative efficiency of the participating teams in the 
World Championship Formula 1 Constructors. The non-parametric used method was based 
on the DEA tchnique. The objective is to measure the performance of each builder, compare 
their relative efficiency with that of all other competitors participating. The study uses 
financial and performance data to assess the proximity to the frontier of best practices. The 
analysis has been made considering the results of the F1 season in 2003, 2006, 2008, 2010 
and 2011. In order to create a parsimonious DEA model, a varaiable selection method was 
used to reduce the dimensionality. The results indicated that, in general, a substancial 
reduction should be imposed on the budget of competitors throughout the seasons, in order 
to be efficient in comparison to the identified reference points. Furthermore, the scale 
efficiency revealed that most manufacturers operate below its full scale production capacity. 
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Guzmán and Morrow (2007) focused on their research on evaluating the efficiency and 
productivity of teams in te English Premier League. Professional football soccer clubs are 
unusual firms, its performance is judged on and off-the-field. Information from the 
financial statements of clubs is used as a measure of corporate performance. To measure 
changes in productivity and inefficiency, the Malmquist non-parametric technique was 
used. This technique is derived from linear programming approach DEA wih Canonical 
Correlation Analysis (CCA) which was used to ensure the cohesion of the input-output 
variables. The paper concluded that while clubs operate near the efficiceny levels for the 
model evaluated, there is limited technological progress in their performance in terms of 
displacement of the technology frontier. 

The publication by Rogge, Van Reeth, and Van Puyenbroeck (2013), relates to using DEA 
robust approach  (of order m) to evaluate the efficiency of cycling teams in the Tour de 
France. Because there are mutliple ways in which this event can be successful for a cycling 
team, it is taken into account that managers face strategic decisions of inputs, which 
concerns the team and the characteristics of the cyclists. In particular, it distinguishes 
between ranking teams, speed teams, and mixed teams and calculate each team a score of 
efficiency as was done to the relative performance of the teams ranked similarly, and a score 
of efficiency that results from the type of team. Finally, the authors found that the ranking 
teams are generally more efficient than other types of cycling teams. 

And finally, the main and most important paper for this study, which has served as the basis 
at various points, it makes reference to the article by Einolf (2004). It addresses the 
efficiency and productivity of MLB and NFL, of the United States of America, between the 
period of 1981 and 2001. In his article, Einolf (2004) found that there are great differences 
in inefficiencies between both leagues. The MLB inefficiency is significant and is given 
primarily by the little profit sharing and there is no salary cap in this league. In the same 
way, it shows that the enormous costs of the MLB and its inefficiency are related. The study 
also shows that the efficiency on the NFL has improved significantly since the salary cap 
was introduced in 1994. However, this paper has the objective to evaluate both leagues fully 
in the course of time and compare them, but for this study’s main interest is to assess and 
evaluate the teams together, on the played season in 2014. 

In the next section the method to be used, as discusses above is the DEA, is described in 
detail, its introduction and further improvement, as well as the approach it was given to this 
work. Likewise, the justification of the use of this method is stipulated, its advantages and 
limitations over the traditional linear regressions. 

Methods and Model 

This paper compares how efficient are the football teams in the NFL, and how these teams 
use their inputs to produce outputs. The salaries of the players, the team’s biggest expense, 
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are used to represent these inputs, while the performance statistics on-the-field (including 
number of victories) are used to measure the products of the team. These data are used 
because they are accurate and available from the played season in 2014. 

To measure the efficiency the technique called DEA will be used, which was introduced to 
measure the relative efficiency in Decision Making Units (DMU) for which inputs and 
outputs vary. This model is a linear programming technique to compare the levels of inputs 
and outputs from a DMU with the rest of the DMUs. The DMU which produce the most 
with respect to their inputs used are the ones called efficient, and these DMUs form a linear 
frontier in sections. The surface of this frontier is a hyperplane with as many dimensions as 
there are inputs and outputs. All efficient DMUs are evaluated according to the surface of 
efficiency (Charnes, Cooper, & Rhodes, 1978). 

The purpose of the input oriented DEA model introduced by Charnes, Cooper y Rhodes 
(1978), which will be called from now on CCR, is to minimize inputs using while satisfying 
minimum known levels of outputs. Using linear programming, the model compares each of 
the DMUs with the rest of the DMUs. The program searches the data to determine whether 
a linear combination of similar DMUs, uses lower level of inputs to produce at least the 
same amount of outputs than the DMU analyzed. 

It is assumed mathematically, that there exists n DMUs to analyze. Each DMU uses m 
inputs and produces s outputs. X is an m x n matrix which contains all the DMUs inputs 
(the element in the matrix, xij, is the value of the input i for the DMU j). Y is an s x n matrix 
which contains all the products of the DMUs (the element of the matrix, yij, is the value of 
the output i for the DMU j). x0 represents a vector of 1 x m inputs for the DMU tested, and y 
y0 represents a vector of de 1 x s outputs for the DMU analyzed. The linear program finds 
the θ efficiency factor. This is the factor with which the analyzed DMUs are equally and 
proportionately reduced to emulate a linear combination of paired DMUs. The program also 
finds λ, a vector of n x 1 size of multipliers which develop a linear combination of the paired 
DMUs. The CCR model is formulated as follows: 

     Minimize θ      (1) 
Restricted to: 
     θx! − Xλ ≥ 0,     (2) 
     Yλ ≥  y!,      (3) 
     λ ≥ 0,       (4) 

To explain the CCR model, the context considered is in which the efficiency of sports 
franchises is measured using a variable input (team payroll payments) and a variable output 
(number of matches won). Figure 1 shows how the model establishes the efficiency frontier 
and measures the relative inefficiency of DMUs not found in the border. The team B has the 
best practice standard with more wins per dollar paid in the payroll. The DEA model 
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described in equations (1) to (4) is built on the assumption of constant returns to scale. 
Which means, if any combination of input/output (x, y) is on the efficient frontier, then for 
any t positive constant, the combination of input/output (tx, ty) is also on the efficient 
frontier. Hence, the team B victories per payroll ratio define the efficient frontier. When the 
linear program computes the team B efficiency factor (θB), it is unable to reduce the level of 
team B payroll to which any combination of wins from other teams as many as team B con a 
total lower payroll. Therefore, the program sets θB = 1, i.e., franchise B is efficient (Einolf, 
2004). 

 
Figure 1. The efficient DEA frontier compared to the Ordinary Least Squares (OLS) regression 
Source: Einolf (2004, p.134) 

In Figure 1, franchise A is inefficient. If the input-oriented approach is used, the linear 
program measures the percentage of the A payroll which should be required to obtain the 
wins in the A team, if A had been operating efficiently. Hence, θA < 1, and the input 
reduction is presented in Figure 1 with the horizontal arrow pointing to the left (Einolf, 
2004). 

Figure 1 also shows a simple linear regression which passes through the data. This line 
measures el average of won games per dollar payroll. Franchise E will bring this average 
down significantly. DEA technique provides additional information which is not available in 
regular regression techniques. For instance, a benefit from DEA over the standard 
regression analysis is that it measures the best-practice frontier and assesses the deviation 
of all the other points of data from this frontier. DEA does not compare each team with the 
average of all the teams. Instead, DEA compares an inefficient team with the efficient teams 
which are similar to it (Charnes, Cooper, Devine, Ruefli, & Thomas, 1989). 

The CCR model explained in equations from (1) to (5) was improved to allow characteristics 
such as variable returns to scale (Banker, Charnes, & Cooper, 1984), this model will be 
called BBC hereafter. This is an important and powerful improvement in this context, 
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because possibly, the productive outputs of a sports team show decreasing returns to scale 
in high payrolls. The BCC model differs from the CCR model only in the addition of the 
restriction: e represents a row vector of 1 x n with all elements equal to 1,  

      eλ = 1,     (5) 

 (hence, eλ = λ! = 1
!

!!!

) 

Figure 2 shows the efficiency frontier using the BCC model with the single-input, single-
output example. The additional restriction (equation 5) imposes a condition of convexity on 
the admissible ways the franchises may be combined in the linear program. Hence, the team 
A cannot be compared with any combination of the (tx, ty) constant of B. The requirement 
of constant returns to scale is now relaxed. Therefore, the team A is efficient and the 
efficient frontier and yields increasing returns to scale along the segment from A to B. The 
team G is also efficient, since de BCC model allows decreasing returns to scale along the 
segment from B to G. In this example, the constant returns to scale are only found in the 
point B, where the transition from increasing to decreasing returns to scale occurs. The 
inefficient teams are now assessed from the BCC frontier. As a general rule, the BCC 
efficiency factors (θ) are equal or larger to the CCR efficiency factor, due to the feasible 
region is now a subset of the CCR feasible region (Einolf, 2004). 

 
Figure 2. The efficient frontier by de Banker, Charnes, and Cooper (BCC) (1984) 
Source: Einolf (2004, p.135) 

It is important to metion a few other methods used to measure efficiency and productivity 
in the sports economics literature. The method entitled the Stochastic Frontier Production 
(SFP) was used by del Corral, Maroto, and Gallardo (2015) to analyze the efficiency of 
coaches in the Top Spanish Basketball League and the determinants of this efficiency. Their 
most important proposed determinants was if the coach is from Spain and wether he is an 
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ex-professional player. In their results they demonstrate that foreign coaches are more 
efficient. 

As well, Fort, Lee, and Berri (2008) used SFP estimates of team win production, to calculate 
the technical efficiency of African-American and white NBA coaches and examine the 
difference in retention among these two types of coaches. In their findings, they assure that 
there is no difference in technical efficiency by race of the coach, also coaches are retained 
based on their technical efficiency. 

In summary, this paper analyzes the efficiency from sports franchises, specifically football 
teams in the NFL, which transform inputs, such as player salaries, into on-the-field 
productive outputs. The payroll efficiency is measured using two inputs, and five outputs 
with the BCC model analysis of DEA as described in the above equations form (1) to (5). 
This model is attractive because it follows a multidimensional production function, and it 
does not require an assumed restriction of constant returns to scale 

Data and Parametric Estimation 

In summary, and as a simple way to present the proposed variables, which will be explained 
in detail further ahead, Table 1 is introduced. Using the BCC model, product-oriented and 
using decreasing returns to scale, since according to Einolf (2004) the outputs of a sports 
team show decreasing returns to scale in high level of payroll, and the payrolls in the NFL 
teams are considered as one of the highest in the world in all sports. 

Table 1. Summary of Model to Analyze for the NFL 2014 Season. 

Description X (Inputs) Y (Outputs) Information 

National 
Football 
League 
(NFL) 

Offense 
Players’ 
Salaries 

Wins (+) 
Points Scored per Game (+) 

Yards Advanced per Attempt (+) 

* Including 
Playoffs 

-Based on 16 
matches in 2014 

season 
Defence 
Players’ 
Salaries 

Points Allowed per Game (-) 
Yards Permitted per Attempt (-) 

- Based on 16 
matches in 2014 

season 

Note 1: Including post-season 

In the model, and in Table 1, the payed salaries only to the team’s players, excluding 
managers and administrators, are separated into offensive players’ salaries and defensive 
players’ salaries; these are the two franchise inputs. The output variables in the franchise of 
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NFL model include: number of total matches won (including playoffs), points scored per 
game (PSG), yards advanced per attempt (YAA), points allowed per game (PAG), and yards 
permitted per attempt (YPA). The teams will be analyzed separately by salaries of offense 
players and defense players. 

The YAA are a well-known statistic in the NFL. It is the number of yards obtained in average 
when the quarterback steps back to pass the ball, o run it with the different runners. This 
statistic has been used for a long time as a main offensive statistic in the NFL to measure 
the performance of a team. According to Table 1, a team with a high number of PSG and 
YAA, and a low number of PAG and YPA, tend to have a higher number of victories in 
games. 

For the variables PAG and the YPA, in the DEA model it is required a monotony assumption 
in its output variables, so PAG and YPA were marked inverse, by subtracting the 
effectiveness of each team, plus a unit to avoid values in zero because it would cause 
problems in the software to run the models, from the highest effectiveness in the study, i.e.: 

         𝑃𝐴𝐺 = (𝑃𝐴𝐺∗ + 1)− 𝑃𝐴𝐺!,    (6) 

         𝑌𝑃𝐴 = (𝑌𝑃𝐴∗ + 1)− 𝑌𝑃𝐴!.    (7) 

Where 𝑃𝐴𝐺∗ are the highest scored points by match in the simple and 𝑃𝐴𝐺! is the scored 
point per game of each franchise. Likewise, 𝑌𝑃𝐴∗  are the highest yards permitted per 
attempt in the simple and 𝑌𝑃𝐴! is each franchise yards permitted per attempt. 

The sample data is considered for the regular season in 2014. Data from salaries of players 
on offense and defense was obtained from the website Spotrac (2015), and were obtained in 
current US dollars. Wins data (including postseason) were obtained from the official 
website of the NFL (2015). And finally, the data of points per game, both scored and 
allowed, and yards per attempt, both advanced as permitted were obtained from the website 
FootballDB (2015). 

Results  

In the model, the franchises were compared using a multidimensional measure of on-the-
field performance; they were analyzed separating offense from defense. An NFL franchise is 
named as inefficient in offense only when another franchise in the league (or a linear 
combination of franchises) is able to produce more victories, a higher average of points 
scored per game, a higher average of advanced yards per attempt, using a lower level of 
player salaries on the offense. And it is inefficient in defense only when another NFL 
franchise (or a linear combination of franchises) can produce a lower average of point 
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allowed per game, and a lower average of yards permitted per attempt, using a lower level of 
player salaries on the defense. 

The software called Stata IC/12.0 was used to compute the statistics of the BCC model. The 
efficiency factor θj of each team was calculated for the 2014 season. There were computed a 
total of 64 efficiency factors, and each franchise was compared against its peers, in separate 
in offense and defense to determine if it should have reached a higher or equal on-the-field 
performance with players’ salaries in offense and defense. When the model presented a 
factor θj = 1, then the team was efficient. This means that there is not a linear-convex 
combination of other franchises that performed better with fewer inputs. When the model 
yielded an efficiency factor θj < 1, the team was inefficient. A linear-convex combination of 
other franchises existed so the input vector of the inefficient franchise, Xj, should be 
reduced to θXj. 

The teams that made the playoffs in 2014 and are expected to be efficient are the following: 
Arizona, Baltimore, Carolina, Cincinnati, Dallas, Denver, Detroit, Green Bay, Indianapolis, 
New England, Pittsburgh and Seattle. 

According to the results obtained with the software STATA/IC 12.0, which can be consulted 
in Appendix 1, the efficiency factors indicate the following offensively efficient teams: 
Arizona, Atlanta, Baltimore, Denver, Detroit, Green Bay, Indianapolis, New England, New 
Orleans, Philadelphia, Pittsburgh, Seattle, San Francisco, Tennessee and Washington as the 
efficient DMUs in their offense payroll. Hence, it is demonstrated that 9 of the 12 teams who 
entered the playoffs in 2014, reached efficiency in offense players payroll. Carolina (CAR), 
Cincinnati (CIN) and Dallas (DAL), despite being teams that made the postseason in 2014 
did not reach offensive efficiency, and are in the efficiency ranking in number 25, 18 and 17 
respectively.  And however, it is observable that Washington (WAS) is the superefficient 
DMU, since it has the greater number of references for improving the other DMUs, which is 
surprising since it has been one of the teams that failed to reach the playoffs and also has 
one of the lowest number of victories in the season. 

Similarly according to the results by the STATA/IC 12.0 software, this can be viewed in 
Appendix 2, the efficiency factors show as the defense efficient teams as follows: Arizona, 
Denver, Detroit, New York Jets, Oakland, Seattle, Tennessee and Washington as the 
efficient DMUs in their defense payroll. Hence, only 4 of 12 teams that made the postseason 
in 2014, reached the efficiency in defense players’ salaries. It is observed that Denver (DEN) 
and Detroit (DET) are both superefficient teams on the defense, since they have the most 
number of references for improving other DMUs. This is consistent as both teams advanced 
to the 2014 playoffs. Even DEN reaching the Super Bowl or final title game. 
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Conclusions and discussion 

The analysis has yielded two important results. First, most of the teams that made the 
postseason in 2014, have reached the efficiency in the offense players payroll. Second, only 
4 of 12 teams that reached the playoffs in 2014 achieved the efficiency in the defense 
players’ salaries. A possible explanation is that franchises overspend on their payrolls in 
defense players, which represents a waste of funds and damages their efficiency defensively. 

It is of great interest that teams as WAS and TEN, which have been among the worst teams 
ranked in the 2014 season, have managed to be efficient in both aspects, even WAS 
becoming superefficient to the offense. This may have an explanation in the salaries they 
pay their players both offensively and defensively, are below the league average. 
Furthermore, in the BCC model it was proposed that the number of regular season wins is 
not the only output of franchises. For example, in the amount of YAA and YPA, these two 
franchises are above and below, respectively, the average in the league. 

The salary cap imposed in 1994, keeps the franchises from spending too much on salaries 
even if they have larger profits than other teams. This increases the competitiveness of the 
league and allows all teams to access and hire, or retain, star players and veterans who have 
proven their high quality on-the-field, ensuring these teams have greater possibilities to 
achieve efficiency and productivity on-the-field. Also the financial structure of the NFL 
shows that it does not favour any of the franchises. Certainly all the teams attempt to win, 
but none has the possibility of overspending to win, even when they have the monetary 
resources to do so. 

It is imperative to mention that this study performed the analysis of the NFL for the 2014 
season only, which represents a constraint, it is suggested and recommended in the future 
to make an analysis with a larger number of seasons, so the context would be clearer about 
the teams that have managed to be efficient and inefficient on-the-field throughout the 
seasons. 

Finally, according to the object of study that was presented above, it was mentioned that 
most efficient franchises are those, which have made it to the postseason. However, with the 
DEA analysis and output-oriented BCC model, it shows that it is not always as it was 
mentioned. Offensively, it is accepted, as most of the efficient teams made it to the 2014 
postseason. But only a third of the playoff teams, managed to be defensively efficient. 
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Appendix 1: Table of efficiencies from STATA/1C 12.0 NFL teams, Input: offense players’ payroll 
 

Source: Self elaborated with data from: FootballDB (2015), Spotrac (2015) and NFL (2015) and software 
STATA/IC 12.0. 
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Appendix 2: Table of efficiencies from STATA/1C 12.0 NFL teams, Input: defense players’ payroll. 

Source: Self elaborated with data from: FootballDB (2015), Spotrac (2015) and NFL (2015) and software 
STATA/IC 12.0. 
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