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ABSTRACT 

 

NHL CASE STUDY: THE IMPACT OF THE POINT SYSTEM ON 

COMPETITIVE BALANCE 

 

Khalid Khwakhuzhai        Advisors:  

University of Guelph, 2018        Tirtha Dhar 

           Tim Dewhirst 

 

The purpose of this thesis is to investigate the impact of the National Hockey League’s 

(NHL) point system changes on competitive balance. The rules have inflated the point 

percentage of teams where a team with a point percentage of 0.559 would not qualify 

for the playoffs (e.g., 2016-17 season) changing the perception of competitive balance 

in the league. This thesis runs an empirical analysis using several regression models to 

analyze the data sets to discuss the impact on game strategies, team attendance, 

revenue and team valuation. The results show that these rule changes have impacted 

the rankings in the league, influenced the number of ties, and had an influence on the 

performance of the league. Interestingly, the results imply that the league has become 

more competitively balanced in terms of outcomes of the games but not in terms of 

financial performance of the teams.    
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Chapter 1: Introduction 
 

The sports entertainment sector in North America was worth $60.5 billion (USD) 

in 2014 and is projected to be worth $73.5 billion (USD) by 2019 (Heitner, 2015). In 

North America, the sports entertainment industry is very competitive and the big four 

major leagues that dominate the market consists of the National Basketball Association 

(NBA), National Football League (NFL), Major League Baseball (MLB), and the National 

Hockey League (NHL) (Schoeninger, 2018). From the four listed, the NHL has struggled 

to attract the same exposure as the other three sports, not to mention, the Major 

League Soccer (MLS) has been on the rise in exposure and is expected to close the 

gap on the NHL and replace it in the big four (Davis, 2017). All the leagues are in the 

business of profit maximization, but they have had different paths to success. The NHL 

has been keen on making the game more exciting throughout the years through the 

rapid rule changes applied in the game. One of the strategies they have used to 

increase excitement is the introduction and changes of several rules to increase the 

number of goals scored per game (McIndoe, 2015). The most interesting part about this 

is that despite these changes, the number of goals scored has not increased as much 

as it should have; McIndoe (2015) points out all the promises the NHL made throughout 

the years and how they came short in their pursuit.  

 The sports industry is changing positively for some sports (i.e., MLS) and worse 

for other sports, such as the concussion crisis in the NFL. The NHL needs to make the 

right decisions that will not only guarantee their place in the top four sports in North 

America but to also increase their exposure globally. The NHL has some unique 

aspects tied to the game that is different from all other sports.  
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The NHL originated in 1917 with only four franchises that competed in the league 

(Marsh, 2012). Since its inception, there have been many changes such as the number 

of teams, the number of games played along with several rule changes. The NHL differs 

from other major sports leagues in North America as it might be considered a smaller 

league (i.e., financially); one that is more concentrated in North America. Based on this, 

the numerous rule changes are well within reason as the League can experiment in the 

‘smaller’ market. For this research, the decision was made to focus more on post-1980’s 

era with more emphasis on the reign of Gary Bettman as the commissioner.  

Gary Bettman was appointed as the commissioner of the NHL in 1993, and he 

said, "We've got a great product that is underappreciated." (Wyshynski, 2018). Bettman 

has helped the NHL increase its revenue from $732 million (1993-94 season figure) to a 

projection of $4.54 billion in 2017-18 (Wyshynski, 2018). He has had a huge role in the 

market impact of the NHL as the league is no longer geographically concentrated in 

certain locations in North America. Instead, he has grown the league to non-traditional 

locations. One classic example is Nashville, and a recent example is the addition of the 

Las Vegas Golden Knights. Since his appointment, the league has grown from 24 to 31 

teams. There are speculations about the addition of another team in Seattle which 

would increase the total to 32 teams (Rosen, 2017b). Bettman has made numerous 

changes during his time as a commissioner and made the game more interesting for the 

fans. Considering the numerous rule changes applied, this thesis focuses on the 

changes related to the point system, the introduction of the overtime and shootout, and 

as well as the change in the number of skaters playing during overtime. A unique aspect 

of the NHL is that the sport is considered to be very balanced in competition. The rule 
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changes they have made throughout the years have been observed to show an 

increasing trend in competitive balance in the league (Feddersen & Maennig, 2005). 

Bettman has commented on the state of the league: 

“Our competitive balance, we think is the best in sports — certainly the best we 

have ever had — but I don’t think anything compares to it. Every game matters 

because the races are that close. There are no nights that are easy nights that 

you can write off, because a couple of points may be the difference in making the 

playoffs.” (The Associated Press, 2013).  

Competitive balance creates an uncertainty that is considered to attract fans 

(Sanderson & Siegfried, 2003). The rule changes that influence competitive balance 

have raised some concerns in the public opinion, and the big issue has been the point 

system. This matter has not only prompted fans to voice their opinions but has also 

been the topic of discussion in the NHL GMs (General Managers) yearly meetings 

(Rosen, 2017a). A new point system is one of the decisions that the NHL need to 

consider in depth as it could be the one to increase their exposure and this is one of the 

areas this thesis will attempt to discuss. 

 The motivation behind this research was to provide some clarity on the 

importance of the point system and the major rule changes in the NHL. This is an 

ongoing and attractive topic of discussion that has real-life implications that the NHL 

might be considering; especially considering what is discussed in their yearly meetings. 

The purpose of this research is to determine whether the NHL’s major rule changes 

have had an influence on competitive balance and created a difference in-game 
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strategy. This research will investigate the different rule changes, the influence on game 

strategy, and provide suggestions for continuing fan engagement.  
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Chapter 2: Literature Review 
 

The purpose of this literature review is to provide some context based on the 

NHL rule changes, incentive effects, game strategy, and competitive balance. The 

literature review begins with a general history of the NHL followed by an explanation of 

the rule changes in the NHL, the influence of competitive balance in major leagues, 

details on the point system, the influence on game strategy, and alternative point 

systems suggested. This leads to the identified gaps in the literature.  

2.1 General History 

In 1917, the National Hockey League (NHL) was established when it succeeded 

the former league known as the National Hockey Association (NHA). The league 

operated with four teams in its first season consisting of the Montreal Canadiens, 

Montreal Wanderers, Ottawa Senators, and Toronto Arenas (which later became the 

Toronto Maple Leafs). The Boston Bruins later joined the league in 1924, making it the 

first American club to join the NHL, and by 1926, six of the ten teams were American. 

From 1942-67, only six teams were remaining in the NHL, which are best known as the 

Original Six. The Original Six consists of the Montreal Canadiens, Toronto Maple Leafs, 

Boston Bruins, Chicago Black Hawks, Detroit Red Wings, and New York Rangers. 

During this period, the Montreal Canadiens were very successful as they went on to win 

the Stanley Cup eight times of which five were consecutive.  The Canadiens were 

dominant through the period of 1967-1979 when they won eight championships, despite 

the new expansion teams joining the NHL, making it a total number of eighteen teams. 

From 1979-1990, the number of teams increased to 21. The Pittsburgh Penguins not 

only won back to back Stanley Cups (1990-92) but they also went down in history by 
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setting a record of 17 consecutive wins in the season of 1992-1993. The NHL reached 

30 teams by the year of 2000 and remained this way until 2016-2017 when the total 

number of teams totalled 31 with the addition of the Las Vegas Golden Knights (Klien, 

2016; Marsh, 2012). 

2.1.1 Number of Teams and Number of Games Played 

In addition to the changes in the number of teams, there were several 

adjustments to the number of games in a season and the number of teams making it to 

the playoffs over the years. The number of games played per team had changed from 

80 (1980-92) to 84 (1992-94) to 82 (1995-2017) excluding the three seasons when 

there was a lockout that cancelled the whole season (2004-05) and cutting the season 

into half (1994-95 & 2012-13).  

2.1.2 Playoff Qualification 

Despite the increase in the number of teams throughout the years, surprisingly 

the number of teams that qualify for the playoffs has remained at 16 (1979-2017) 

(“Stanley Cup Playoffs format, qualification system,” 2018). Before 1979, the number of 

teams that qualified for playoffs in the past were: 2 teams (1919-1920), 3 teams (1917-

19, 1920-22, and 1924-25), 4 teams (1922-24, 1925-1926, and 1942-1967), 6 teams 

(1926-1942), 8 teams (1967-1974) and 12 teams (1974-79). 

From 1993 to 2013, there were three divisions in each conference and the top 

eight teams from each conference qualified for the playoffs (Dunphy, 2018). In the 2014 

season, the NHL realigned the conferences by decreasing the number of divisions from 

six to four with two divisions in each conference. In 2014, playoff qualification was 

changed to be based on divisions and wild card spots. Three teams from each division 
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(4 divisions – 12 teams) and the next two highest placed teams in each conference (2 

conferences – 4 teams) qualify for the playoffs (“Stanley Cup Playoffs format, 

qualification system,” 2018). The adjustment was made to align teams geographically, 

reduce travel times and increase television ratings. Also, to increase fan engagement, 

the NHL changed the seeding of the playoffs to increase divisional rivalries. Gary 

Bettman commented on this change, “This goes into the good news category” (Dunphy, 

2018). One of the more prominent discussions and controversy with this change was 

regarding top teams who were knocked out earlier in the playoffs as these teams are 

matched up against each other in earlier rounds of the playoffs.  

2.2 Point System 

2.2.1 Rule Changes 

For a complete visual representation of the major rule changes in interest, please see 

Figure 1.  

 

Figure 1 - Timeline of major rule changes 

 

Rule 1 Rule 2 Rule 3 Rule 4 
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The NHL, like all sports, have a set of rules that have been changed over the 

years. The NHL conducts yearly meetings with the General Managers (GMs) of all the 

teams in the league to discuss matters regarding the league. One issue that has been 

raised for discussion every single year and is a ‘hot’ topic on social media is the point 

system or point distribution. Since 2005, the matter of a new point system has been 

discussed but has yet to be approved (Rosen, 2017a; Traikos, 2017). The point system 

refers to the points rewarded to teams based on the game outcome. The NHL started 

with a 2-point distribution (2 points for a win and 1 point for a tie) before changing it to a 

3-point distribution (2 points for the winner, 1 point for a tie, and 1 point for the loser in 

overtime) in 1999 (Abrevaya, 2004).  The 3-point distribution’s merit is discussed in the 

literature as it prompts some controversy (Lopez, 2015) and contains the highly debated 

‘loser point.’ The addition of this rule meant that teams that entered overtime (OT) are 

guaranteed a single point each, and the winner will receive an additional point at the 

end (Rauzulu’s Street, 2009; “The Rules,” 2008).  

The OT rule was implemented in the NHL in 1927-1928 but was discontinued due to 

wartime restrictions before it was brought forth for the season of 1983-84 (Rauzulu’s 

Street, 2009; “The Rules,” 2008). OT was implemented as the NHL was aiming to 

decrease the number of games that ended in a tie so it would please the fans 

(Abrevaya, 2004). Before 2005, the NHL was different from any North American sports 

in one crucial aspect; the possibility of games ending in a tie (aside from the NFL where 

tie games are scarce). During the lockout of 2004-05, that saw the whole season being 

cancelled, several rules were implemented, but one of the major ones was the creation 

of the shootout. The shootout was created to end the possibility of a tie and determine a 
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winner. Since its inception, the shootout has had mixed opinions from both the players 

and its fans (Larkin, 2017; Thompson, 2015).  

Over the years, the number of skaters has been changed in OT from 5v5 to 4v4 

(1999-2000) to 3v3 (2015-2016). The main reason for these changes has been 

attributed to increasing the offensive side of the game as there are fewer players and 

more space to attack (Cole, 2015). The change to 3v3 in 2015 (ten years after 

implementing the shootout rule) is seen to be created to decrease the number of 

shootouts. Gary Bettman, the NHL commissioner, commented on this matter as well, “I 

think to the extent some people wanted to see fewer shootouts, this will get us there, 

and that’s fine.” (Thompson, 2015). The NHL has seen its share of lockouts throughout 

its existence of over 100 years; aside from the major lockout in 2004-05 where the 

whole season was cancelled, they have had seasons cut short over disputes. 

In summary, the four major rules that this thesis will focus on are the introduction of 

OT (Rule 1), the change in the point distribution from two-point distribution to three-point 

distribution (Rule 2), the introduction of the shootout and change in number of skaters in 

OT (Rule 3), and finally the change in number of skaters from four on four to three on 

three in OT (Rule 4).  

These major rule changes seem to have been to pursue the overall goal of 

increasing competitive balance in the league. Bettman has been quoted a few times 

supporting competitive balance in the league. Recently, Bettman was asked about the 

progress of the new franchise Golden Knights to which he replied, “competitive balance 

shows anything is possible” and that “if you’re passionate about your team, you have 

hope for every season” (Associated Press, 2018). He has also been quoted to state that 
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the NHL has “the best competitive balance in all of sports” (McIndoe, 2016). Based on 

Bettman’s viewpoint, it seems that the rule changes were introduced to increase the 

competitive balance of the league. Competitive balance does have its pros and cons 

with respect to the literature discussed next.  

2.2.2 Competitive Balance 
 

The first theory of competitive balance (CB) is credited to Simon Rottenberg (1956) 

who described it as, “…the nature of the industry is such that competitors must be of 

approximately equal ‘size’ if any are to be successful; this seems to be a unique 

attribute of professional competitive sports” (Rottenberg, 1956). Fort & Maxcy (2003) 

characterized the two streams of research available on CB in a review paper. They 

demonstrate the lines of research that are split into two areas: analysis of competitive 

balance (ACB) literature and the literature that focuses on CB’s effect on fans. In other 

words, ACB literature focuses on the impact of CB on the league business (Fort & 

Quirk, 1995), while the second line focuses on fans and the uncertainty of outcome 

hypothesis (UOH) (Humphreys, 2002). Also, “Both UOH and ACB contributions are 

important for our understanding of the relationship between league behaviour, 

competitive balance, and fan welfare” (Fort & Maxcy, 2003). CB is measured in multiple 

ways, but the most common way is for researchers to use the standard deviation of 

winning percentages (Feddersen & Maennig, 2005; Fort & Maxcy, 2003; Humphreys, 

2002; Owen, 2010). Other measures used to determine CB by researchers are the 

range, interquartile range, the ratio of competitive balance, the Herfindhl-Hirschman 

Index, the Horvath Index (Feddersen & Maennig, 2005) and Competitive Balance Ratio 

(Humphreys, 2002). Feddersen & Maennig (2005) have provided a concise summary of 
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when these measures are used. One way to differentiate between some of these 

measures is whether they are used in a managerial approach or an economist 

approach. These measures have been introduced because of the limitations identified 

by using just the standard deviation. Limitations in the form of an upper limit are 

imposed where the league’s game schedule and the number of games teams played 

against a single team were not considered (Owen, 2010).   

Most of the literature on CB has used the Major League Baseball (MLB) for their 

paper. A survey conducted by MLB in 2001 reported that competitive balance, or 

imbalance rather, was a major problem for 75% of those who responded. Of the 75%, 

42% of these respondents expressed their lack of interest if there wasn’t a realistic 

chance of winning for teams. Sandy Alderson, who was the executive vice president, 

acknowledged the problem at hand and expressed the average fan's interest for their 

team, while, also noting that this may be at the expense of owners (Sanderson & 

Siegfried, 2003). As a result, the MLB and other North American sports leagues (NBA, 

NHL, and NFL) have taken some actions that create CB. The leagues have tried to 

tackle this issue over the years, and by observing all the rule changes, it is noticeable 

that the matter is neither perfected nor has a “one-size-fits-all” solution (Sanderson & 

Siegfried, 2003). Some of the measures introduced over the years to increase CB are in 

the form of salary caps, draft systems, revenue sharing, luxury tax, rules regarding free 

agency, and league rules (Fort & Quirk, 1995; Sanderson & Siegfried, 2003).  

CB is sought after as it increases the uncertainty of the outcome, thus influencing 

attendance (in-stadium, TV, or other media) which ultimately impacts revenue. Biner 

(2014) proposed a model that investigates the demand for viewership in the NFL. They 
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use both TV data and stadium data to determine the fan consumption preference. Their 

results demonstrate that if the game is expected to be dominant by the home team, then 

fans will attend the home game and on the other hand, if the game is expected to be 

close, then fans prefer to watch the game on TV (Biner, 2014; Coates & Humphreys, 

2012). In other words, if the revenue stream for a sports team is generated mainly from 

fans attending games in the stadium, then CB would negatively affect revenue. 

Furthermore, O’Reilly, Nadeau, & Kaplan (2011) surveyed MLB fans to investigate 

sports consumers based on their preference for consumption of the sport. In other 

words, they analyzed the characteristics of these consumers based on whether they 

were influenced by uncertain game outcomes or had hopes for playoffs. Their results 

led them to characterize the different types of sports consumers who may be chasing 

hope or uncertain outcomes. Despite their unclear characterizations for the type of fan 

and limitations, they still provide discussion points that impact CB. If fans are chasing 

hope rather than uncertainty, then CB would be less of an influence on fans.  

"The Commissioner's Blue Ribbon Report on Baseball Economics" (Levin et. al., 

2000) stated that "proper competitive balance will not exist until every well-run club has 

a regularly recurring hope of reaching postseason play" (p. 5) which O’Reilly, Kaplan, 

Rahinel, & Nadeau (2008) take further and create a hope construct. They explained that 

hope is a binary function where a fan either has it or does not. Their findings suggest 

that hope is an extension to CB despite some of the different points. Hope was found to 

be dependent on the number of teams attending playoffs, the dispersion between teams 

and the trade deadline day. These have an impact on a fan beyond the natural game-to-

game outlook as it provides a season-long outlook that is influenced by consumer 
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engagement. This provides profit incentives for the league and teams as they can 

capitalize on such constructs solely, or both, or use effective marketing campaigns 

based on their situation.  

Nalbantis, Pawlowski, & Coates (2017) investigated a consumer's willing-to-pay 

price (WTP) for a single-game ticket and whether their perception of CB influenced their 

decision. Their findings show that consumers WTP are affected by CB as they are more 

likely to suggest a higher WTP when the game is found to be more suspenseful. Their 

results also suggest that consumer’s perception of CB have an optimal point after which 

the increase in CB does not affect them significantly, which translates to the potential 

revenue for owners to also not be influenced.  

In summary, previous literature on CB has focused mainly on MLB and European 

soccer. Most of the research has looked at the different type of regulations discussed 

that have had controversial results in its influence on CB (Fort & Quirk, 1995). CB has a 

link with WTP, fan demand, revenue, and the hope construct. Lastly, various methods 

have been used to measure CB that has looked at the team standings (Uyar & Surdam, 

2013). 

2.2.3 Point Distribution 

 Abrevaya (2004) was one of the first authors to investigate the incentive effects 

of the OT rule. The NHL implemented the then ‘new OT rule’ or the ‘loser point’ and 

changed the number of skaters in 1999-2000 season to decrease the number of games 

ending in a tie (Abrevaya, 2004; Franck & Theiler, 2012). OT was implemented to 

decrease the number of games ending in a tie. Abrevaya (2004) found that the addition 

of these rules influenced both the number of games ending in a tie (71.1% to 55.5%) 
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and the number of games that led to OT (19.8% to 22.2%). Abrevaya (2004) also noted 

that this was an ‘unintentional effect’ created by the NHL. The researcher explained that 

the number of games ending in a tie did decrease, but at the same time the 

unintentional effect was the number of games leading into OT had increased. Thus, the 

OT rule, which was earlier addressed as the ‘loser point’, created an incentive for teams 

to reach OT as this guaranteed teams at least one-point.  

2.2.4 Game Strategy 

The incentive for teams to reach OT with the newly added ‘loser point’ became an 

area of research for some researchers who studied the changes in the team’s game 

strategy with these rule changes. Support has been found for the fact that teams (under 

specific conditions) have a higher chance of entering OT as the payoff structure offered 

ensures a better outcome for both teams (Abrevaya, 2004; Banerjee, Swinnen, & 

Weersink, 2007; Longley & Sankaran, 2007). More specifically, the chance of overtime 

increases and the chance of goals scored decreases in the last eight minutes of the 

regulation period (Abrevaya, 2004). All teams tend to play more defensively in the last 

eight minutes to ensure receiving at least one point (Abrevaya, 2004). Banerjee et al. 

(2007) presented a theoretical model to investigate the different game strategies used 

by teams in both regulation play and OT. The researchers found that with the addition of 

these two rules mentioned, teams tend to play more defensively in regulation time and 

more offensively in OT. Teams would find this strategy advantageous as they were 

guaranteed a point each before battling in OT for the additional point.  

However, an alternative framework was provided that found that not all teams were 

playing defensively in the late stages of the regulation period but it all depended on the 
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outcome probability for each team (Longley & Sankaran, 2007).  This would encourage 

the efforts made by the NHL to increase offensive play in the game (Easton & 

Rockerbie, 2005). Furthermore, within-conference and non-conference games also 

influenced game strategy under the new rules. Researchers found that more games end 

in a tie in non-conference games compared to within-conference games (Easton & 

Rockerbie, 2005; Lopez, 2015). Since teams compete for playoff spots within their 

conference, they want to maximize their potential winnings and decrease their 

conference opponents. Meanwhile, teams that are not in their conference do not impact 

their playoff chances so they can afford to allow those teams to earn a point. Lopez 

(2015) notes that with an increase in non-conference games, there is a higher chance 

for more games going into OT.   

2.2.5 Alternate Point Systems 

There have been some suggestions in the literature to reduce the number of games 

that go into OT; one in which is different formats of the point systems. One of the more 

popular suggestions is the European-hybrid system which combines the point system of 

football (soccer) and the current point system and follows a 3-2-1 system (win in 

regulation = 3 points, win in OT = 2 points, and loss in OT or Shootout = 1 point) 

(Banerjee et al., 2007; Franck & Theiler, 2012; Longley & Sankaran, 2007). This system 

could create a desire for teams to win in regulation time as they would earn three points 

(rather than only two during OT), which could potentially increase offensive play during 

the regulation period. Researchers using different time periods in the NHL and different 

approaches found support for this notion (Banerjee et al., 2007; Franck & Theiler, 2012; 

Longley & Sankaran, 2007).  Franck & Theiler (2012) compared the NHL to the Swiss 
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Ice Hockey League and empirically supported that this hybrid system would increase 

offensive play during the regulation period, which is extremely important to note 

because this shows that an existing hockey league has already adopted this system 

and has shown trends that could potentially interest the NHL.  

2.3 Gaps in the literature 

 

2.3.1 Gap #1 
 

As previously mentioned, there is a lack of research on competitive balance for the 

NHL (Fenn, Allmen, Brook, & Preissing, 2005), more specifically, the notion of the 

‘bunching effect.’ To the best of my knowledge, previous literature has not investigated 

this ‘bunching effect’ that is evident in the NHL team standings. Bunching, in this 

context, refers to the middle of the team standings where teams are clustered with 

respect to their total number of points with a small difference separating the teams. The 

special interest in this area was provoked by the influence of the NHL rules and CB over 

the season. This bunching effect is thought to be created by the NHL’s rule changes 

and potentially has an influence on fan demand as it creates uncertainty (Fort & Maxcy, 

2003; Lopez, 2015). Aside from the top few teams and bottom teams that often are in a 

position in the standings where they have either clinched for playoffs or are out of 

playoff contention, most of the competition comes from the numerous teams that are 

bunched in the standings. Therefore, the bunching effect is an area of interest; this 

thesis will aim to investigate whether the bunching effect was created by the increase in 

competitive balance and the implications of this effect.   
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2.3.2 Gap #2 
 

Previous literature on game strategy has focused on the OT loser point and how 

that has influenced team’s game strategy in the third period (Abrevaya, 2004; Banerjee 

et al., 2007; Franck & Theiler, 2012). These findings have shown the trend that team’s 

optimal strategy is playing defensively during the regulation period, though other studies 

have shown this not to be true (Longley & Sankaran, 2007).  More importantly, previous 

literature has not investigated the role of the shootout and the change in the number of 

skaters that were introduced during the 2004-05 lockout. The shootout has the 

perception of a 50-50 probability and that any team can win at any given time. Thus, it 

may encourage ‘weaker’ teams to play a more defensive strategy in the regulation time. 

The shootout role then would not only cause a change in strategy but may also play a 

role in influencing competitive balance as the weaker teams would now have a degree 

of hope for a win against the stronger teams. Therefore, this thesis will investigate the 

influence of the major rule changes (such as the shootout) on game strategy.  
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Chapter 3: Conceptual Development 

3.1 Research Questions 

Previous literature has discussed some of the NHL’s rule changes and the 

incentives that came along with them (Abrevaya, 2004) but has lacked to discuss the 

impact of these rule changes (aside from regulations) on CB. Therefore, this thesis aims 

to answer:   

a) What has been the impact of the point system changes? 

Studies have investigated the role of the ‘OT loser point’ since its inception and the 

influence it has on game strategy, but these studies had investigated the years before 

the 2004-05 lockout when the shootout was introduced among other rules following 

along. In addition, these studies have not included some of the measures that will be 

included in this study (for example, the number of shots taken per period). Thus, this 

thesis will add to the existing literature and clarify the answer to the following question: 

b) How do these changes influence game strategy? 

Finally, considering all these major rule changes are created in hope to attract more 

fans with the goal of increasing league revenue the last question this thesis aims to 

answer is:  

c) Have all these modifications contributed to improve the league revenues? 

3.2 Conceptual Framework 

The NHL has implemented many rule changes, but of these, the major ones are 

considered, such as the ‘OT loser point,’ to have influenced competitive behaviour. 
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Since major rule changes such as the ‘OT loser point’ has increased the total points 

gained by every team since its inception, amongst the other major rule changes, it is 

expected that these have increased competitive balance.  

1) The major rule changes will have an impact on competitive balance.  

The major rule changes, aside from influencing CB, have also impacted in-game 

strategies. Mainly, the different point systems have incentivized teams to adopt a 

strategy that maximizes their potential points. In support of previous research, a 

defensive strategy will be optimal with the inception of the OT and shootout rule. 

2) The different point structures will have influenced game strategy, where the 

introduction of overtime and shootouts will have incentivized more games to end 

in a tie. 

Therefore, this thesis aims to determine the influence of the NHL’s major rule changes 

on CB and game strategy. Two sets of regression will be conducted. The first set of 

regressions will aim to investigate the CB of the game and the performance of the 

league. For part of the first set, the key independent variables are the rules (1,2,3 and 4) 

and season quartile (SQ) while the dependent variable is point percentile quarter (PPQ). 

Next, for the second part of the first set, the independent variables are the same with 

the addition of unusual year, while the dependent variable is the number of games 

ending in a tie. The second set of regression will analyze the business performance of 

the league. The key independent variables are rules (2 and 3), teams, trendline and 

unusual year, while the dependent variables are total attendance, revenue and team 

valuation, respectively. 
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Chapter 4: Methodology 

4.1 Data Collection 

The data in this thesis was collected from multiple sources. The game and 

standings data were obtained from NHL.com. The revenue data was obtained from 

Forbes (Forbes.com) and Rodney Fort’s Sports Business Data Pages 

(https://umich.app.box.com/s/41707f0b2619c0107b8b/file/3393191162). The 

attendance data was obtained from ESPN.com. This thesis uses regular season 

standings data from the period between 1980-2017. The dataset for attendance is 

based on the seasons 1993-94 to 2016-2017. The dataset for team valuation is based 

on the seasons 1991-92 to 2016-17, excluding 1998-99 due to missing data. The 

dataset for revenue is based on the seasons 1999-00 and 2001-02 to 2016-17. The 

datasets were analyzed with Microsoft Excel and the statistical software, STATA/SE 

15.1. 

4.2: Variables 
 

4.2.1: Regular Season Standings Dataset 

 This dataset had 74,934 observations before it was aggregated which led to the 

sample size total of 3,768.  

There are many rules that the NHL has implemented over the years, but this 

thesis focuses on just a few that were implemented between 1980-2017. Compared to 

the previous literature (Abrevaya, 2004; Banerjee et al., 2007; Easton & Rockerbie, 

2005; Franck & Theiler, 2012; Longley & Lacey, 2012) the sample period in this thesis is 

the lengthiest period to be tested. The rules that were included in the analysis include: i) 

https://umich.app.box.com/s/41707f0b2619c0107b8b/file/3393191162
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the introduction of OT (1983-84); ii) the change from 2-point distribution to a 3 point 

distribution (1999-00); iii) introduction of shootout and change in number of skaters in 

OT (2005-06); and iv) the number of skaters changed in overtime (2015-16). The rules 

were dummy coded to identify when the rule was introduced. For example, a rule coded 

as 1 represents that the rule is in effect while coding of 0 means the rule is not in effect.  

In previous literature, for seasonal CB studies the results typically display on a 

value for end of the season or a period (Feddersen & Maennig, 2005; Fenn et al., 2005; 

Fort & Maxcy, 2003) but in this thesis CB was also measured by looking at each quartile 

of the season (SQ). Season length was taken into consideration by splitting the season 

into four quartiles. The season length in the NHL has changed over the years. The 

season length had changed from 80 games (1980-92) to 84 (1992-94) to 82 (1995-

2017), excluding two seasons due to lockouts when the season length was cut short to 

48 games (1994-95 and 2012-13). This was a categorical variable ranging from 1-4: (1) 

first quarter of the season, (2) second quarter, (3) third quarter, and (4) fourth quarter. 

There are some seasons that could not be divided equally into four quarters and those 

seasons have more games in the fourth quarter (e.g., a season with 82 games will have 

20 in the first three quarters and 22 in the fourth).  

The analysis includes two years when there were shortened seasons (48 games) 

and those seasons were controlled for in the analysis using a dummy coded variable 

that identifies whether the year was unusual (1 for an unusual year and 0 for normal).  

Two continuous variables capture the offence side of the game, the goals for 

(GF) and shots for (SF) by the team. These variables are used to indicate and capture 

an idea of how much offence the game produces (Banerjee et al., 2007). In this thesis, 
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these two variables are used to generate discussion on the progress of the league’s 

game strategy over the years. For example, if there is an increase in goals for, then that 

could translate in the game becoming more offensive. This is relevant as the offence 

(increased number of goals or shots) has been an objective for the NHL in their pursuit 

of changing the game (Franck & Theiler, 2012).  

4.2.1 Measurement of Competitive Balance 

 Previous literature on CB has lacked to define how to best measure CB 

(Feddersen & Maennig, 2005; Fort & Maxcy, 2003; Humphreys, 2002; Owen & King, 

n.d.; Uyar & Surdam, 2013). The rich literature does contain multiple measures that 

depend on the researcher’s purpose (Uyar & Surdam, 2013). Most papers have 

measured CB to compare multiple professional sports (Feddersen & Maennig, 2005) 

and measured it using the relative standard deviation (RSD) (Fort & Quirk, 1995; Uyar & 

Surdam, 2013). In this thesis, since the focus is only on the NHL, we have measured 

CB using the total points of teams divided by the total amount of points available. This 

approach is a mix of both an economist and managerial approach.  

The dataset provided game by game statistics which enabled us to create a 

cumulative points variable divided by total points available at that point in the season. 

For example, the Anaheim Ducks after their game on the 24th of February 1994 had 

played 63 games and had a cumulative point total of 51. In this case, they had only 

obtained 51 points from a total of 126 (63 games x 2 points available per game) which 

equals to a point percentage of 0.404. Then we took one more step and created 

quartiles for the point percentage (PPQ). PPQ is measured as a categorical variable: (1) 

.750 to 1, (2) .500 to .749, (3) 0.250 to .490, and (4) 0 to 0.249.  In the example 
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mentioned, the team would then fall into the PPQ3. In summary, this measure of CB is 

relevant in this thesis as it demonstrates the number of teams by PPQ.  

4.2.2 Measurement of Game Strategy 

 Previous literature has discussed the incentive effects of Rule 2 and has 

proposed game theoretic models that suggest playing style during the games (Banerjee 

et al., 2007; Franck & Theiler, 2012). This thesis uses the number of tied games during 

the season as a measure to support the CB arguments. The rule changes are 

theoretically implemented to influence CB, and the number of tied games could inflate 

the point percentage of teams which in its way could also influence the league’s CB as 

teams may be perceived as ‘stronger.’ One of the goals of this study was to measure 

game strategy or, in other words, the number of games that ended as a tie to support 

the discussion of point inflation. The number of ties is measured by a continuous 

variable from the game by game statistics. The number of goals scored and the number 

of shots taken are also taken into consideration to support this argument. 

4.2.3 Attendance, Revenue, and Team Valuation 

 Attendance is a crucial objective for the league as this attracts more business for 

them and potentially more revenue (Hansen & Gauthier, 1989). This continuous variable 

was measured by the total attendance number for the whole season. Revenue is 

measured using a continuous variable, in millions. The data on revenue was challenging 

to obtain and the revenue dataset has no missing observations for seasons 1999-00 to 

2016-17 (excluding 2000-01). Team valuation is measured using a continuous variable, 

in millions. There are some cases before the 2002 season that are missing (55 

observations out of 737) and these were included in the analysis as none of the 
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observations was dropped. These three are important aspects when it comes to 

developing a marketing plan for structural changes in the league, and thus it can 

support the discussion on the main argument for this thesis.  

 The variable Team is used in this analysis to measure the effect of Team on 

each of the dependent variables in the model. Any team with less than ten observations 

in this data set were dropped. Also, a trendline was added to the model for a better 

estimate of whether there was an overall increase or decrease in the dependent 

variable.  

4.3 Descriptive data 

The main variables for the first analysis are presented in Table 1 and 2. Table 1 

provides the percentage of teams that fall within a PPQ before and after each rule.  

Table 1 - Percentage of teams in each point percentile quarter by rule changes 

  PPQ1 PPQ2 PPQ3 PPQ4 

Rule 1 Before - 46.83 50.4 2.78 

 After 1.51 57.57 39.65 1.28 

Rule 2 Before 0.81 47 49.42 2.76 

 After 1.92 65.26 32.63 0.2 

Rule 3 Before 0.82 49.57 47.47 2.15 

 After 2.36 68.61 28.89 0.14 

Rule 4 Before 1.33 56.15 41.04 1.47 

 After 2.5 67.08 30.42 - 

Note: All values are percentages. (PPQ1: 0.750-1, PPQ2: 
0.500-0.749, PPQ3: 0.25-0.499, PPQ4: 0-0.249). 

 

The two missing variables in this table are intriguing as it shows that before Rule 

1 there were no teams in PPQ1 and after Rule 4 there are no teams in PPQ4. This 

provides evidence on how teams from the bottom PPQ have moved up to better point 

records with the introduction of these rules. Also, there is a shift in the percentage of 



25 
 

teams from the lower PPQ’s to PPQ2 as each rule is added, to a total of approximately 

30% (refer to Table 1). This trend in the data presents some initial support for the 

bunching effect being tested in this thesis before any statistical modelling is conducted.  

Furthermore, Table 2 provides the percentage of teams in each PPQ by the 

season quartile (SQ).  

Table 2 - The frequency percentage of teams in each point percentile quarter by each quarter of the season 

 PPQ1 PPQ2 PPQ3 PPQ4 

1st Quarter 3.5 50.96 43.42 2.12 
2nd Quarter 1.17 55.63 42.04 1.17 
3rd Quarter 0.64 59.66 38.64 1.06 
4th Quarter 0.32 61.15 37.37 1.17 

Note: All values are percentages. (PPQ1: 0.750-1, 
PPQ2: 0.500-0.749, PPQ3: 0.25-0.499, PPQ4: 0-
0.249). 

 

Interestingly, the percentage of teams in PPQ1 and PPQ4 are at their highest 

point in the first quarter of the season, and they decrease for the most part as the 

season goes on which shows that teams are bunching into either PPQ2 or PPQ3. In 

addition, most teams are in PPQ2 as the season starts and when it ends. Thus, this 

trend demonstrates some support for the inflation of point records as these percentages 

show that most teams are at or above the 0.500 percentage (PPQ2) for the whole 

season. Furthermore, the point inflation in the league is evident in Figure 2. This graph 

depicts the minimum point percentage (ppt) for both conferences and the average that 

teams required to qualify for the playoffs. 
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Figure 2 – Minimum point percentage (ppt) for teams that qualified for the playoffs 

In the graph, the three lines represent the Western Conference (orange), the 

Eastern Conference (grey) and the mean of both (yellow). The interesting finding from 

the graph is that the minimum point percentage required to qualify for the playoffs has 

increased from 0.494 (1993-94) to 0.576 (2016-17), on average in both conferences. 

Also, the competition in each conference for qualifying for the playoffs was a bit different 

before Rule 3 (comparing the yellow line trend versus grey) but afterwards, they are 

almost the same. Also, the maximum point percentage a team earned over the seasons 

has increased from .630 (1993-94) to .692 (2016-17), refer to Figure 3. The graph in 

Figure 3 depicts both the average minimum and maximum point percentages of the 

teams that qualified for the playoffs from both conferences. 
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Figure 3 - Average of the minimum and maximum ppt, of the two conferences, for teams that qualified for the playoffs 

It is interesting to note that the maximum point percentage earned by teams 

spiked to .667 when Rule 2 introduced and only dropped to .655 in 2003-04, one 

season before Rule 3 was introduced. Rule 3 was introduced in 2004-05, and the 

maximum point percentage never dropped below 0.667. Both Figure 2 and Figure 3, 

suggest that the competition level has increased in the league where it is now more 

difficult to qualify for the playoffs. Despite this finding, it is also evident that overall the 

whole league average point percentage has increased as shown in Figure 4. The graph 

in Figure 4 shows the mean of the point percentages by season where season one is 

1980-81 and season 36 is 2016-17.  
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Figure 4 - Average ppt by season (season 1 = 1980-81 and season 36 = 2016-17) 

 From this graph, there is a clear increasing trend in point percentages over the 

seasons as point inflation has occurred. Furthermore, the interesting finding here is that 

there was an increase in the average point percentage of teams when both Rule 2 

(season 20) and Rule 3 were introduced (season 25). This supports the argument for 

these two rules contributing to the point inflation in the league, which creates the 

perception that teams are performing better than they are in comparison to the league. 

This is evident from the results, where a team that maintained a .559 ppt, is seen as 

good because it is above the .500 level, did not qualify for the playoffs in 2016-17. To 

further assess the performance of teams, we look at the number of games ending in a 

tie.  

Next, the main variables for the second analysis are presented in Table 3. The 

percentages are of those games that ended in a tie in regular time before and after each 

rule was introduced.  
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Table 3 - Percentage of games ending in a tie (regular time) for each rule 

  

No 
Ties Ties 

Rule 1 
Before 85.71% 14.29% 

After 87.4% 12.6% 

Rule 2 
Before 87.79% 12.21% 

After 86.86% 13.14% 

Rule 3 
Before 86.51% 13.49% 

After 88.54% 11.46% 

Rule 4 
Before 86.99% 13.01% 

After 91.67% 8.33% 

 

The percentage of tied games decreased when Rule 1, Rule 3, and Rule 4 were 

introduced, but the percentage increased when Rule 2 was introduced. The trend 

displayed by Rule 2 supports previous literature that presented evidence on the 

increased number of tied games going into OT as the loser point in OT incentivized ties 

(Abrevaya, 2004). It is interesting that Rule 3 decreases the percentage of tied games in 

regular time as one theory would suggest that the introduction of the shootout would 

increase the incentive for teams to reach OT due to the uncertainty of the shootout. 

Lastly, it is not surprising that Rule 4 decreases the number of tied games as the idea of 

a 3v3 OT perhaps de-incentivized teams to reach OT.  

Despite the decrease in the number of tied games suggesting a less defensive 

strategy during regular time, the number of goals scored suggests otherwise. Table 4 

presents the summary statistics for goals for (GF) and shots for (SF) before and after 

each rule.  
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Table 4 - Summary statistics for goals for and shots for by rule change 

   Obs. Mean 
Std. 
Dev. Min. Max. 

Rule 1 

Before 
GF 252 3.802 2.063 0 10 

SF 252 30.266 6.830 16 59 

After 
GF 3,516 3.007 1.767 0 10 

SF 3,516 29.658 6.946 9 60 

Rule 2 

Before 
GF 1,736 3.407 1.932 0 10 

SF 1,736 30.146 7.061 9 59 

After 
GF 2,032 2.764 1.620 0 10 

SF 2,032 29.317 6.811 13 60 

Rule 3 

Before 
GF 2,328 3.238 1.888 0 10 

SF 2,328 29.588 7.012 9 60 

After 
GF 1,440 2.774 1.606 0 10 

SF 1,440 29.878 6.817 13 56 

Rule 4 

Before 
GF 3,528 3.087 1.812 0 10 

SF 3,528 29.711 6.971 9 60 

After 
GF 240 2.667 1.552 0 7 

SF 240 29.529 6.450 14 45 

Note: GF: Goals for & SF: Shots for. 

 

The shots for category, on average, didn’t change much with the introduction of 

the rules but the number of goals did decrease marginally as each rule was introduced. 

This could suggest that the league's overall defence has become better as fewer goals 

are conceded despite, approximately, the same number of shots taken.  

 

Lastly, the main variables for the third analysis are presented in Table 5, 6, and 

7. Firstly, the summary statistics for the attendance data is presented in Table 5. There 

are no values before Rule 1 as this data set did not include these years (pre-1983).  
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Table 5 – Total attendance by the rule changes 

 Obs. Mean Std. Dev. Min. Max. 

Rule 1 After 665 1,335,898 192,232 579,648 1,670,832 

Rule 2 
Before 157 1,232,563 235,158 579,648 1,543,158 

After 508 1,367,834 164,477 757,056 1,670,832 

Rule 3 
Before 305 1,293,928 192,373 579,648 1,568,168 

After 360 1,371,455 185,056 757,056 1,670,832 

Rule 4 
Before 605 1,325,761 195,920.80 579,648 1,657,794 

After 60 1,438,111 106,035.20 1,184,818 1,670,832 

 

Overall, the average attendance is observed to be increasing through the rule 

changes. Interestingly, the increase in attendance after each rule change is introduced 

is roughly the same. There is a massive increase in the minimum total attendance after 

Rule 4 was implemented but this could be due to the small set of observations for the 

rule. Despite, these rule changes attendance figures have increased in the league 

which might suggest that the demand for the sport is increasing, but the overall 

attendance is only one measure of how a league is performing.  

Another way of measuring the league's performance is through the revenue 

stream. Table 6 provides the revenue figures (in millions) before and after each rule. 

Since the revenue data started when Rule 2 was introduced there are no values for 

before Rule 2, and there are no values for Rule 1.  

Table 6 - Revenue by the rule changes 

  Obs. Mean Std. Dev. Min. Max. 

Rule 2 After 504 90.119 34.306 25.1 229 

Rule 3 
Before 114 61.544 18.094 25.1 114 

After 390 98.472 33.428 43 229 

Rule 4 
Before 444 84.099 29.842 25.1 217 

After 60 134.667 32.494 92 229 

Note: Values are in millions. 
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There was a large increase in revenue when both Rule 3 and Rule 4 were 

introduced. On average, revenue increased by approximately $40 million when Rule 3 

was introduced and then by $50 million when Rule 4 was introduced. Also, the 

dispersion between the minimum and maximum revenue figures are substantial and this 

suggests that teams do not generate equal revenue (or even near it). The most 

interesting finding from this table is the massive increase from before Rule 3 (61.544) to 

after Rule 4 (134.667).  

To inspect the performance of the league further, we investigated the team 

valuation figures in the league presented in Table 7. There were no observations for 

before Rule 1, hence why the category is missing. The values in the table are summary 

statistics for team valuation (in millions) in the league before and after each rule. 

Table 7 - Team valuation by the rule changes 

 Obs. Mean Std. Dev. Min. Max. 

Rule 1 After 682 213.2145 189.088 30 1300 

Rule 2 
Before 151 67.23046 25.706 30 151 

After 531 254.7279 194.822 67 1300 

Rule 3 
Before 292 105.5798 56.733 30 277 

After 390 293.8026 212.08 91 1300 

Rule 4 
Before 622 184.4699 149.150 30 1300 

After 60 511.2 282.016 186 1250 

Note: Values are in millions. 

 

It is evident that there was also an increase in team valuation, on average, as 

there is a massive increase after each rule change was introduced. Though it may seem 

like an error, the valuation data shows the separation of big money market teams and 

smaller teams as the minimum team valuation after Rule 4 is $186 million while the 

team with the highest valuation is $1.25 billion. The vast difference in these figures 
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could oppose the argument for competitive balance as this table clearly shows the 

imbalance between team valuations. There have been some suggestions as to why 

these valuations have increased, such as new owners with bigger bids for the teams but 

more research is required (Anderson & Matthew, 2016; Turney, 2017). 

In summary, despite the league’s trend of increase in competition and inflation of 

point records, there are still considerable differences between the ‘market power’ these 

teams contain. 

4.4 Analyses 

 Thus far, we have observed the descriptive statistics and found that primarily 

Rule 2 and Rule 3 are what have influenced the dependent variables more than the 

other rules. To further inspect these trends, three different analyses were conducted to 

explore whether the rule changes have influenced CB, the number of tied games, and 

the league's performance (attendance, revenue and team valuation). All the models 

were tested using robust standard error as this has become a common practice and to 

avoid heteroskedasticity.  

4.4.1 Analyses 1 and 2: Competitive Balance Analysis 

 To analyze the influence on PPQ, a multinomial logit model was selected 

because the PPQ is a categorical variable. In this thesis, the dependent variable for this 

model was PPQ, which is the point percentage quartile. PPQ was used to measure how 

the teams perform in the season because fans value their team’s ppt for many reasons 

including playoff opportunities and excitement. The predictor variables are SQ (the first 

quarter is dropped as the base case), Rule 1, Rule 2, Rule 3 and Rule 4. Then a test of 
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margins was conducted followed by a test of the relative impact of the rules. This model 

is expected to show that Rule 2 and Rule 3 to influence CB (PPQ) while the SQ has a 

marginal impact. Secondly, an analysis was conducted to investigate the performance 

of teams regarding the number of games ending in a tie in analysis 2. The dependent 

variable in analysis 2 is the number of tied games. A binary logit model was used 

because the dependent variable was a dummy coded variable. The predictor variables 

include SQ, Rule 1, Rule 2, Rule 3, Rule 4 and unusual year. From observing the 

summary statistics, this analysis should show that Rule 2 and Rule 3 have a bigger 

influence on the number of ties.  

4.4.2 Analyses 3: Business Performance of Teams 

In this part of the analyses, there are three different linear regression models. 

The main difference between them are the dependent variables. In model 3, the 

dependent variable is total attendance. Total attendance is the number of the attendees 

at the stadium for both home and away games. For model 4, the dependent variable is 

revenue which is measured in millions (US dollars). Finally, for model 5, the dependent 

variable is team valuation, which is also measured in millions (US dollars). The predictor 

variables used in the three models are Rule 3, unusual year, team, and trendline. Rule 2 

was added for the model 3 and 5 but not used in model 4 as the sample size for 

revenue was a collinearity issue when using other rules. In these models, Rule 3 is 

expected to influence all models while Rule 2 influences model 3 and 5. Also, the Team 

variable should also influence all three models.  
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Model 1 

Pr(𝑃𝑃𝑄) = 𝛽0 + 𝛽12𝑛𝑑𝑄 + 𝛽2 3𝑟𝑑𝑄 + 𝛽34𝑡ℎ𝑄 + 𝛽4𝑅𝑢𝑙𝑒1 +  𝛽5𝑅𝑢𝑙𝑒2 + 𝛽6𝑅𝑢𝑙𝑒3 + 𝛽7𝑅𝑢𝑙𝑒4 

Model 2 

Pr(𝑡𝑖𝑒𝑠) = 𝛽0 + 𝛽12𝑛𝑑𝑄 + 𝛽2 3𝑟𝑑𝑄 + 𝛽34𝑡ℎ𝑄 + 𝛽4𝑈𝑛𝑢𝑠𝑢𝑎𝑙𝑌𝑒𝑎𝑟 +  𝛽5𝑅𝑢𝑙𝑒1 +  𝛽6𝑅𝑢𝑙𝑒2 + 𝛽7𝑅𝑢𝑙𝑒3

+ 𝛽8𝑅𝑢𝑙𝑒4 

Model 3 

𝑇𝑜𝑡𝑎𝑙 𝐴𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒

= 𝛽0 + 𝛽1𝑅𝑢𝑙𝑒2 + 𝛽2𝑅𝑢𝑙𝑒3 + 𝛽3𝑈𝑛𝑢𝑠𝑢𝑎𝑙𝑌𝑒𝑎𝑟 + 𝛽4𝑇𝑒𝑎𝑚1 … + 𝛽35𝑇𝑒𝑎𝑚31

+ 𝛽36𝑇𝑟𝑒𝑛𝑑𝑙𝑖𝑛𝑒 

Model 4 

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 = 𝛽0 + 𝛽1𝑅𝑢𝑙𝑒3 + 𝛽2𝑈𝑛𝑢𝑠𝑢𝑎𝑙𝑌𝑒𝑎𝑟 + 𝛽3𝑇𝑒𝑎𝑚1 … + 𝛽34𝑇𝑒𝑎𝑚31 + 𝛽35𝑇𝑟𝑒𝑛𝑑𝑙𝑖𝑛𝑒 

Model 5 

𝑇𝑒𝑎𝑚𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛

= 𝛽0 + 𝛽1𝑅𝑢𝑙𝑒2 + 𝛽2𝑅𝑢𝑙𝑒3 + 𝛽3𝑈𝑛𝑢𝑠𝑢𝑎𝑙𝑌𝑒𝑎𝑟 + 𝛽4𝑇𝑒𝑎𝑚1 … + 𝛽35𝑇𝑒𝑎𝑚31

+ 𝛽36𝑇𝑟𝑒𝑛𝑑𝑙𝑖𝑛𝑒 
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Chapter 5: Results 
 

This chapter will assess each model fit, estimate the parameters, discuss main effects, 

and margins for each rule.  

5.1 Model 1 

Model 1a only has the predictor variable season quarters, and Model 1b adds the Rules 

as coefficients (refer to Table 8). The base case for the dependent variable was the 

third point percentile quarter. Also, the base category for the predictor variable season 

quarter was the first quarter of the season. 

To assess the model fit, the likelihood ratio (LR) test in both models was obtained, and 

both were significant (p<.001). The model selected, Model 1b, exhibits an increase in 

PR2 from .0096 (Model 1a) to .046 (Model 1b) and an increase in chi-square (p<.001) 

which demonstrates that Model 1b is a better predictor of the outcome. In addition, 

Model 1b’s Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) 

are both lower than Model 1A’s, which indicates that despite the growth in the model the 

model fit has improved enough.  

The overall effect of season quarters was tested, and the overall effect of the variable 

was found to be statistically significant (p<.001). The test also showed that this 

categorical variable was statistically different from each other (p<0.001). In the model 

1b, it is evident that all three SQ’s have a significant effect on PPQ1 (p<0.01), SQ3 

(p<0.01) and SQ4 (p<0.001) are significant for PPQ2. However, there is no significant 

effect of SQ on PPQ4.  
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Table 8 – Model 1 regression results 

 Model 1a Model 1b 

 PPQ1 PPQ2 PPQ4 PPQ1 PPQ2 PPQ4 

2ndQ -1.066** 0.12 -0.566 -1.062** 0.123 -0.574 

 (-0.36) (0.09) (0.38) (0.36) (0.1) (0.38) 

3rdQ -1.588*** 0.274** -0.577 -1.574*** 0.283** -0.594 

 (0.45) (0.1) (0.39) (0.45) (0.1) (0.4) 

4thQ -2.248*** 0.332*** -0.448 -2.231*** 0.343*** -0.467 

 (0.61) (0.1) (0.38) (0.61) (0.1) (0.38) 

Rule 1    13.856*** 0.026 0.019 

    (0.29) (0.14) (0.42) 

Rule 2    0.039 0.362*** -1.940** 

    (0.53) (0.1) (0.73) 

Rule 3    1.392** 0.567*** -0.328 

    (0.49) (0.11) (1) 

Rule 4    0.01 -0.09 -12.595*** 

    (0.47) (0.16) (0.72) 

Constant -2.517*** 0.160* -3.018*** -16.968*** -0.262 -2.531*** 

 (0.18) (0.07) (0.23) (0.15) (0.14) (0.45) 

Pseudo R-Squared 0.01 0.046 
Akaike Information 
Criterion 6042.218 5844.094 
Bayesian Information 
Criterion 6117.03 5993.717 

N. of cases 3768 3768 

Note: Robust standard errors are in parenthesis. (PPQ1: 0.750-1, PPQ2: 0.500-0.749, PPQ3: 0.25-
0.499, PPQ4: 0-0.249) 
* p<0.05, **p<0.01, *** p<0.001. 

 

Rule 1 is only statistically significant for PPQ1 (p<0.001) which implies that this 

rule only affected teams in PPQ1. Rule 2 is significant for PPQ2 (p<0.001) and PPQ4 

(p<0.01) while it is only negative for PPQ4. This significance implies that Rule 2 had the 

influence of moving teams to PPQ2 and moving teams out of PPQ4 but had no 

influence on PPQ1 as the statistics were not significant. Rule 3 is significant for PPQ1 

(p<0.01) and PPQ2 (p<0.001) and only negative for PPQ4. The addition of Rule 3 

moved teams to PPQ1 and PPQ2 but did not have a significant impact on PPQ4. Rule 4 
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was found to be only significant for PPQ4 (p<0.001) which demonstrates the influence 

of Rule 4 in moving out of PPQ4, while there was not a significant impact on PPQ1 and 

PPQ2.  

A margins table was computed for the four rules (refer to Table 9). The 

probability of teams placing in PPQ1 under Rule 1 increases by 51% (p<0.001) and 

under Rule 3 by 0.40% (p<0.05). The probability of placing in PPQ2 when Rule 2 was 

introduced increased by 9.1% (p<0.001) and 13.5% (p<0.001) when Rule 3 was 

introduced. The probability of placing in PPQ3 decreased when Rule 2 was introduced 

(by 8.42%, p<0.001) and when Rule 3 was introduced (by 13.7%, p<0.001). The 

probability of placing in PPQ4 decreased when Rule 2 was introduced (by 0.70%, 

p<0.05) and when Rule 4 was introduced (by 3.83%, p<0.01). To summarize, the 

significant positive values in PPQ1 and PPQ2 and the significant negative values in 

PPQ3 and PPQ4 demonstrate the shift in the probability of teams placing in higher 

PPQ’s with the introduction of the rules. 

Table 9 - Margins table for model 2 

 Rule 1 Rule 2 Rule 3 Rule 4 

PPQ1 0.051*** -0.001 0.004* 0.000 

 (0.011) (0.002) (0.002) (0.002) 

PPQ2 -0.024 0.091*** 0.135*** 0.001 

 (0.034) (0.024) (0.025) (0.038) 

PPQ3 -0.027 -0.0842*** -0.137*** 0.037 

 (0.034) (0.024) (0.025) (0.038) 

PPQ4  0.000 -0.007** -0.002 -0.0383** 

 (0.001) (0.002) (0.003) (0.012) 

Note: Based on delta method using variables as dy/dx. Robust 
standard errors are in brackets. (PPQ1: 0.750-1, PPQ2: 0.500-
0.749, PPQ3: 0.25-0.499, PPQ4: 0-0.249)  
* p<0.05, **p<0.01, *** p<0.001. 
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To obtain a better understanding of the impact of the rules, a relative impact of 

each rule was measured in every PPQ (refer to Table 10). It is evident that Rule 1 had a 

relative impact in moving teams move from PPQ2 to PPQ1 (13.830, p<0.001). Rule 2 

had a relative impact on moving teams from PPQ4 to PPQ3 (1.94, p<0.01) and from 

PPQ3 to PPQ2 (0.362, p<0.001). Rule 3 had a relative impact on moving teams from 

PPQ3 to PPQ2 (0.567, p<0.001) and PPQ3 to PPQ1 (1.392, p<0.01). Lastly, Rule 4 had 

a relative impact on moving teams from PPQ4 to PPQ3 (12.595, p<0.001). Once again, 

the significant values demonstrate support for a bunching effect where there is a shift 

from the lower PPQ’s into the higher PPQ’s with the addition of these rules. 
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Table 10 - Relative impact of rules by point percentile quarters 

 Coef. 
Robust 
Std.Err. 

P-
values 

Rule 1 in PPQ1 v 
PPQ2 13.830 0.296 0.000 
Rule 1 in PPQ2 v 
PPQ3 0.026 0.140 0.850 
Rule 1 in PPQ3 v 
PPQ4 -0.019 0.419 0.963 

Rule 2 in PPQ1 v 
PPQ2 -0.323 0.526 0.539 
Rule 2 in PPQ1 v 
PPQ3 0.039 0.527 0.941 
Rule 2 in PPQ2 v 
PPQ3 0.362 0.099 0.000 
Rule 2 in PPQ3 v 
PPQ4 1.940 0.729 0.008 

Rule 3 in PPQ1 v 
PPQ2 0.825 0.491 0.093 
Rule 3 in PPQ1 v 
PPQ3 1.392 0.493 0.005 
Rule 3 in PPQ2 v 
PPQ3 0.567 0.106 0.000 
Rule 3 in PPQ3 v 
PPQ4 0.328 1.004 0.744 

Rule 4 in PPQ1 v 
PPQ2 0.099 0.462 0.830 
Rule 4 in PPQ2 v 
PPQ3 -0.090 0.155 0.564 
Rule 4 in PPQ3 v 
PPQ4 12.595 0.719 0.000 

Note: based on delta method. (PPQ1: 0.750-1, 
PPQ2: 0.500-0.749, PPQ3: 0.25-0.499, PPQ4: 0-
0.249) 
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A margins plot was created also to convey the relative impact of these rules, 

previously mentioned, visually (refer to Figure 5).  

 

 

Figure 5 - Margins plot of rules.  

Note: Outcome refers to PPQ (dv). Outcome=1: PPQ1, Outcome2=PPQ2, Outcome3=PPQ3, Outcome4=PPQ4 

5.2 Model 2 

Model 2a only has the predictor variable season quarters and the control variable 

unusual year while Model 2b adds the Rules as coefficients (refer to Table 11). Since 

the dependent variable is a dummy variable, the binary logistic model in Stata chose the 

base case as tie = 0, indicating no ties. In addition, the base category for the predictor 

variable season quarter was the first quarter of the season. 

To assess the model fit, the likelihood ratio (LR) test in the two models was 

obtained, and only model 2b was significant (p<.05). The model selected, Model 2b, 

exhibits an increase in PR2 from .0006 (Model 2a) to .0063 (Model 2b) and an increase 

in chi-square (p<.05) which demonstrates that Model 2b is a better predictor of the 
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outcome. Also, Model 2b’s Akaike Information Criterion (AIC) is lower than Model 2A’s 

which indicates that, despite the growth in the model, the model fit has improved 

enough. There is a slight increase in the BIC for the model.   

Table 11- Model 2 regression results 

 Model 2a Model 2b    

 Coef. Est. Coef. Est. 

2ndQ -0.127 -0.127 

 (0.14) (0.14) 

3rdQ -0.067 -0.067 

 (0.14) (0.14) 

4thQ 0.028 0.028 

 (0.14) (0.14) 

unusual_year -0.065 0.008 

 (0.21) (0.22) 

Rule 1  -0.215 

  (0.2) 

Rule 2  0.437**  

  (0.14) 

Rule 3  -0.416**  

  (0.14) 

Rule 4  -0.413 

  (0.25) 

Constant -1.883*** -1.751*** 

 (0.1) (0.2) 

Pseudo R-Squared 0.001 0.006 

Akaike Information Criterion 2878.739 2870.259 

Bayesian Information Criterion 2909.91 2926.368 

N. of cases 3768 3768 

Note: Note: Robust standard errors are in parenthesis.  
*p<.05, ** p<.01, ***p<.001.  
DV – games ending in a tie. 

 

Both SQ and unusual year did not have a significant influence on game strategy. 

Observing the odd’s ratios, the odds of a tie with Rule 2 in effect are .437 times the 

odds of there being no tie (p<0.01). While the odds of no ties with Rule 3 is in effect are 

0.416 times the odds of there being a tie (p<0.01). These two results demonstrate that 
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the introduction of Rule 2 increased the odds for a game to end in a tie, but the 

introduction of Rule 3 decreased the odds for a game to end in a tie. The odd’s ratios for 

Rule 1 and Rule 4 were not significant, which implies that these rules did not have a 

significant impact on affecting the odds of games ending in a tie.  

The margins plot (refer to Figure 6) supports these findings as Rule 2 increases 

the probability of ties (p<0.01) and Rule 3 decreases the probability of ties (p<0.01), 

while Rule 1 and 4 does not impact the probability of the game ending in a tie. 

 

Figure 6 - Margins plot for rules. 
Note: Ties (dv) 

5.3 Model 3 

Model 3 has the predictor variables Rule 2, Rule 3, Team variables (31 teams), 

unusual team, and trendline (refer to Table 12). For team variables, the base option was 

Anaheim Ducks, selected by Stata. A linear regression model was used for this analysis 
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as the dependent variable is a continuous variable (total attendance). To assess the 

model fit, the likelihood (LR) test was obtained, and it was significant (F= 231.23, 

p<0.001). This model has an R2 value of .89 which supports that the model is a good fit 

for the data used.  
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Table 12 – Model 3 regression results: total attendance (dv) 

 Model 3 

 Coef. Robust SE. 

Rule 2 17815.27 9741.14 

Rule 3 24530.844* 10577.89 

Unusual Year -567448.507*** 8293.18 

Arizona Coyotes -57276.8 29257.54 

Atlanta Thrashers -67740.594*** 20120 

Boston Bruins 38588.391* 16172.41 

Buffalo Sabres 58935.565** 19319.31 

Calgary Flames 79960.261*** 18035.25 

Carolina Hurricanes -90728.435*** 24973.26 

Chicago Blackhawks 120659.652*** 31456.76 

Colorado Avalanche 30207.04 20426.78 

Columbus Blue Jackets -26367.4 21286.14 

Dallas Stars 44239.565* 18858.8 

Detroit Red Wings 202256.783*** 16744.7 

Edmonton Oilers 16373.3 16487.7 

Florida Panthers -36476.3 18873.67 

Los Angeles Kings 28738.09 19410.74 

Minnesota Wild 85665.052*** 16025.09 

Montreal Canadiens 193285.652*** 17553.56 

Nashville Predators -30770.8 17763.3 

New Jersey Devils -8383.13 17785.49 

New York Islanders -109559.652*** 18447.19 

New York Rangers 124939.739*** 16191.82 

Ottawa Senators 41536.87 22665.85 

Philadelphia Flyers 147001.478*** 16326.79 

Phoenix Coyotes -97575.570*** 22156.28 

Pittsburgh Penguins 60360.087** 20053.35 

San Jose Sharks 46548.957** 15348.07 

St. Louis Blues 82311.913*** 21427.33 

Tampa Bay Lightning 40888.44 23011.8 

Toronto Maple Leafs 124686.087*** 17374.08 

Vancouver Canucks 77699.826*** 16222.48 

Washington Capitals 18409.44 19200.66 

Winnipeg Jets -33101.8 19763.51 

Trendline 4121.086*** 946.08 

Constant 1255266.064*** 16213.6 

r2 0.895  
N. of cases 665  

Note: * p<0.05, ** p<0.01, *** p<0.001 



46 
 

 Rule 3 had a significant impact (p<0.05) on attendance while Rule 2 was not 

significant. This implies that Rule 3 had a significant effect on increasing attendance 

while Rule 2 was not found to have a significant impact. The control variable, unusual 

year, was significant (p<0.001), which implies that the two seasons where the season 

was short had a significant influence in decreasing overall attendance. Trendline was 

found to be significant (p<0.001) and out of the 31 teams, 22 were significant (p<0.05). 

This implies that more than half of the league’s attendance figure was changed by Rule 

3. 

The margins table for rules (refer to Table 13) supports the findings mentioned 

previously. Rule 3 was found to increase the probability of attendance (p<0.05), while 

Rule 2 did not have a significant impact on attendance. In other words, Rule 3, 

everything else equal, is expected to increase overall attendance by 24,530.84.  

Table 13 – Margins table for model 3 

 

Marginal 
Effects Std. Err. t 

P-
value 

Rule 2 17,815.27 9,741.14 1.83 0.068 

Rule 3 24,530.84 10,577.89 2.32 0.021 

Note: total attendance (dv) 

 

5.4 Model 4 

Model 4 has the predictor variables Rule 3, Team variables (31 teams), an 

unusual team, and trendline (refer to Table 14). For team variables, the base option was 

Anaheim Ducks, selected by Stata. A linear regression model was used for this analysis 

as the dependent variable is a continuous variable. To assess the model fit, the 

likelihood (LR) test was obtained, and it was significant (F= 26.85, p<0.001). This model 

has an R2 value of .69 which supports that the model fits the data used.  
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Table 14 - Model 4 regression results: revenue (dv) 

 Model 4 

 Coeff. Robust SE. 

Rule 3 5.171* 2.46 

Unusual Year -26.151*** 4.95 

Arizona Coyotes 0.41 5.11 

Atlanta Thrashers -17.185* 6.55 

Boston Bruins -7.509 6.3 

Buffalo Sabres 29.704** 5.54 

Calgary Flames -4.037 6.13 

Carolina Hurricanes 4.786 5.71 

Chicago Blackhawks -7.955 7.65 

Colorado Avalanche 24.986* 7.31 

Columbus Blue Jackets 9.398 5.54 

Dallas Stars -7.387 6.35 

Detroit Red Wings 17.563 6.96 

Edmonton Oilers 30.945*** 5.75 

Florida Panthers -1.808 6.18 

Los Angeles Kings -6.943 6.11 

Minnesota Wild 15.804 5.04 

Montreal Canadiens 6.813 9.91 

Nashville Predators 47.622*** 5.59 

New Jersey Devils -7.837 6.21 

New York Islanders 8.069 5.12 

New York Rangers -14.402 10.26 

Ottawa Senators 64.557*** 5.83 

Philadelphia Flyers 5.574 6.57 

Phoenix Coyotes 29.222** 6.03 

Pittsburgh Penguins -14.887 7.2 

San Jose Sharks 12.845 5.83 

St. Louis Blues 6.751 5.48 

Tampa Bay Lightning 0.163 5.67 

Toronto Maple Leafs 1.104 9.43 

Vancouver Canucks 64.657*** 7.77 

Washington Capitals 20.739* 5.53 

Winnipeg Jets 3.545 9.4 

Trendline 4.218*** 0.31 

Constant 1.789 5.98 

R2 0.704 

N. of cases 503 

Note: * p<0.05, ** p<0.01, *** p<0.001 
Team 1 – Anaheim Ducks 
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Rule 3 had a significant impact (p<0.01) on revenue. This implies that revenue 

changed positively with the addition of Rule 3. The control variable, unusual year, was 

significant (p<0.001) and negative which implies that the two short seasons were poor 

for revenue figures. Trendline was significant (p<0.001), and out of the 31 teams, 9 

were significant (p<0.05). This implies that less than half of the league’s revenue was 

changed by Rule 3, significantly. To investigate the influence of Rule 3, we look at the 

margins value in Table 15.  

Table 15 – Margins table for model 4 

 

Marginal 
Effects Std. Err. t 

P-
value 

Rule 3 5.171 2.462 2.100 0.036 

Note: revenue (dv) 

 

The margins table for Rule 3 (refer to Table 15) supports the results previously 

mentioned as this rule increased the probability of revenues increasing (p<0.05). In 

other words, everything else equal, Rule 3 is expected to increase revenue by $5.171 

million.  

5.5 Model 5 

Model 5 has the predictor variables Rule 2, Rule 3, Team variables (31 teams), 

unusual team, and trendline (refer to Table 13). For team variables, the base option was 

Anaheim Ducks, selected by Stata. A linear regression model was used for this analysis 

as the dependent variable is a continuous variable. To assess the model fit, the 

likelihood (LR) test was obtained and it was significant (F= 17.71, p<0.001). This model 

has an R2 value of .62 which supports that the model fits the data used.  
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Table 16 - Model 5 regression results: team valuation (dv) 

 Model 5 

 Coef. 
Robust 

SE. 

Rule 2 -91.589*** 16.77 

Rule 3 -61.498*** 13.85 

Unusual Year -143.649*** 20.65 

Arizona Coyotes -151.435*** 20.06 

Atlanta Thrashers -40.414 23.89 

Boston Bruins 138.788*** 28.13 

Buffalo Sabres -19.63 20.21 

Calgary Flames 11.444 19.74 

Carolina Hurricanes -59.834**  20.8 

Chicago Blackhawks 138.563*** 37.59 

Colorado Avalanche 30.225 19.12 

Columbus Blue Jackets -70.212**  22.53 

Dallas Stars 59.389*** 17.68 

Detroit Red Wings 125.239*** 18.36 

Edmonton Oilers 4.804 20.45 

Florida Panthers -42.554 21.85 

Los Angeles Kings 68.073**  21.88 

Minnesota Wild -3.479 17.26 

Montreal Canadiens 201.438*** 51.71 

Nashville Predators -53.739*   21.18 

New Jersey Devils 11.589 19.04 

New York Islanders -7.753 20.54 

New York Rangers 269.246*** 54.21 

Ottawa Senators 1.119 19.04 

Philadelphia Flyers 123.364*** 22.24 

Phoenix Coyotes -54.569**  20.7 

Pittsburgh Penguins 48.265*   22.72 

San Jose Sharks 26.585 18.61 

St. Louis Blues -12.686 22.05 

Tampa Bay Lightning -21.773 21.43 

Toronto Maple Leafs 284.879*** 64.41 

Vancouver Canucks 94.351**  33.84 

Washington Capitals 38.519 22.23 

Winnipeg Jets -23.946 26.34 

Trendline 26.587*** 2.08 

Constant -105.239*** 20.94 

R2 0.628 

N. of cases 640 

Note: * p<0.05, ** p<0.01, *** p<0.001 
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 Rule 2 and Rule 3 had a significant impact (p<0.05) on team valuation. This 

implies that both Rule 2 and Rule 3 changed the team valuation in the league. The 

control variable, unusual year, was significant (p<0.001) which implies that the short 

seasons affected team valuation. The trendline was significant (p<0.001), and out of the 

31 teams, 19 were significant (p<0.05). This implies that more than half of the league’s 

team valuation was changed by Rule 2 and Rule 3.  

The margins table for Rule 2 and Rule 3 (refer to Table 17), shows that both Rule 

2 and Rule 3 decrease the probability of team valuation (p<0.001).  

Table 17 – Margins table for model 5 

 

Marginal 
Effects Std. Err. t 

P-
value 

Rule 2 -91.589 16.77 -5.46 0.000 

Rule 3 -61.498 13.851 -4.44 0.000 

Note: team valuation (dv) 

 

In other words, everything else equal, Rule 2 is expected to decrease the 

proportion of team valuation by 91.589 million and Rule 3, everything else equal, is 

expected to decrease the proportion of team valuation by 61.498 million.  
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Chapter 6: Discussion and Implications 
 

 The primary purpose of this study was to examine the influence of the NHL’s 

major rule changes on CB and game strategy. By analyzing the data, the roles of Rule 2 

and Rule 3 were more prominent compared to the roles of Rule 1 and 4. In the case of 

Rule 4, which was implemented in 2015-16, more data is needed. However, the 

introduction of the 3-point distribution system (Rule 2) and the introduction of the 

shootout along with the change in the number of skaters in OT (from 5v5 to 4v4) (Rule 

3) have played a significant role in affecting CB in the NHL. The findings showed that 

most teams fall within the 2nd PPQ after both Rule 2 and Rule 3 were implemented 

which means that more teams are bunched in the middle. Moreover, this type of 

bunching enhances CB and creates a close playoff race (Easton & Rockerbie, 2005). 

These factors create the perception of a competitive league. Also, teams now have 

higher point percentages (.55) compared to before Rule 1 was implemented (0.498). 

This is a clear indication of the existence of point inflation in the league. Furthermore, 

the minimum point percentage needed to qualify for playoffs in the 2016-17 season was 

0.576 (refer to Figure 2). These further supports the argument that point inflation has 

occurred in the league since the inception of the Rules. There isn’t much difference in 

the minimum or maximum ppt for teams that qualify for playoffs in the two conferences 

(refer to Figure 2). Further support for the decrease in point spread and inflation can be 

seen in Figure 3, where the average minimum required for playoffs has increased while 

the average maximum ppt of a team has also increased.  

 The introduction of Rule 2 and Rule 3 increased the probability of teams being in 

PPQ2 and decreased the probability of teams being in PPQ3 (refer to Table 9). This 
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supports the bunching effect argument as both rules increased the probabilities of 

teams moving from PPQ3 into PPQ2. In addition, teams were more likely to be in PPQ2 

at the beginning of the season while the majority moved to PPQ2 at the end of the 

season. This shows that the playoff race gets tighter as the season goes on. In 

summary, the introduction of Rule 2 and 3, have increased the bunching in PPQ2. 

These results support the trend that CB has increased in the NHL (Feddersen & 

Maennig, 2005) and provide suggestions as to why CB has increased. A clear indication 

of the existence of CB in the NHL was demonstrated in the 2017-2018 season where 

the Golden Knights (a new expansion team in that season) made it to the Stanley Cup 

Finals. The Golden Knights were a new expansion team introduced in the same season 

and their players were selected from mainly other teams second or third line. 

 Abrevaya (2004) found that with the introduction of Rule 2, the number of games 

ending in a tie increased. The results of this study support previous literature but go one 

step beyond as Rule 3 is also tested. In contrast to Rule 2, this thesis finds that the 

introduction of Rule 3 decreases the probability of games ending in a tie in regular time. 

At first look, this may seem obvious as tied games were eliminated when the shootout 

was introduced (Rule 3) but the measure looked more at the number of tied games at 

regular time or in other words, the number of games going in OT. This study predicted 

that the introduction of the shootout would give incentive for weaker teams to play a 

more defensive strategy to reach the stage of the shootout as their probability of 

winning could increase, but the results showed the opposite (statistically significant). 

This could be due to team’s perception that there will be a winner (since every game 

after Rule 3 must have a winner) then they employ a more offensive strategy to win the 
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game rather than going for the tie as Abrevaya (2004) predicted. This would then 

suggest that though Rule 2 provided an incentive for teams to play defensively to go to 

OT (Abrevaya, 2004; Banerjee et al., 2007), Rule 3 has now decreased this incentive. 

 Moreover, speaking to the defensive aspect of the game, it seems that despite 

the same number of shots taken the number of goals has decreased (refer to Table 4). 

On average, the number of shots taken was 29 for before and after both Rule 2 and 

Rule 3 but the number of goals scored decreased by approximately 0.7 when Rule 2 

was introduced and 0.6 when Rule 3 was introduced. This raises an interesting debate 

because the NHL has made promises to increase the number of goals scored over the 

years (McIndoe, 2015). Though this is not surprising for everyone as this author speaks 

about this issue in 2015, “If that sounds a lot like the sort of conversation we have 

today, well, that is because it is. This has been a pattern for the NHL ever since 

Bettman arrived. Scoring drops, the league scratches its head, and then someone 

announces that they have come up with a solution” (McIndoe, 2015). 

 Interestingly, this could be a conflict or a ‘double-edged sword.’ On the one hand, 

the increase in CB creates a perception that the league is very competitive and 

interesting. On the other hand, fans who watch the sport and like offence, they might be 

disappointed with the games as they have become more defensive. On one side, more 

competitive balance entails more unpredictability, but on the other hand, “…less parity 

[CB] means more fun.”(McIndoe, 2016) as this promotes the existence of dynasties and 

the chance for dominance by superstars which in itself is exciting. Lastly, the most 

important concern over CB is the ideal level achieved by the league where if it reaches 

a level that almost guarantees upsets on a daily basis then the results will eventually 
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decrease excitement (McIndoe, 2016). It should be noted that the change or lack 

thereof in the goals or attempts discussed previously are not solely caused by the rule 

changes discussed in this thesis but have many contributing factors. It was included in 

this thesis, to provide some context of the in-game action with respect to the findings of 

this thesis.  

Despite these concerns, it seems that the NHL may not be troubled as the 

average values for attendance, revenue and team valuations have increased over the 

years. Before the business performance of the NHL is discussed, it must be noted that 

these results are not solely caused by the rule changes discussed in this thesis (Rules 

1-4) as there are other extraneous factors during this time that have had a part in 

affecting these measures (e.g., revenue sharing).  

The trend variable in attendance demonstrates that per team attendance has 

increased over time by approximately 4100 per season (refer to table 13). The increase 

in average attendance is a positive sign for the NHL but not for all teams. For example, 

Arizona Coyotes have a decreasing trend for attendance (p<0.001), but this is not a 

surprise as this franchise has been known to be struggling in the market. There are also 

a few other teams that show a negative trend for attendance, but they are not 

statistically significant. This is a huge concern for these teams as a large percentage of 

their total revenue depends on gate receipts (Howard & Crompton, 2002). Meanwhile, 

most of the teams have a positive trend for increasing attendance, and this could be 

due to arena expansions (Treber, Mulcahy, & Sharma, 2018). Rule 3 had a positive 

impact on increasing attendance (p<0.05) while Rule 2 was not significant it was still 
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positive. In contrast to previous literature (Coates & Humphreys, 2012), this thesis 

shows a trend for an increase in attendance despite the increase in CB.  

Furthermore, in line with previous research (Treber et al., 2018), revenue in the 

NHL has also increased as the variable trend in the regression analysis (refer to table 

14) shows that per team revenue has increased by $4.85 million (USD). Overall, the 

NHL indicates a healthy financial status, but once again some teams are in the negative 

In this case, Rule 3 had a significant impact as the analysis shows that it increased 

revenue per team by $5.171 million (p<0.001). This indicates that despite there being an 

overall CB in the league, there are still disparities in the revenues. 

 The trendline in team valuation also conforms to the previous two factors in 

demonstrating that the league is, on average, more financially healthy. The trendline in 

the team valuation regression analysis (refer to Table 16) shows that, on average, there 

has been an increase of 26.587 million per season. Once again, some teams have a 

negative valuation as they are smaller team markets, such as Arizona Coyotes. The 

interesting aspect of this analysis is that both Rule 2 and Rule 3 have had a negative 

trend in influencing team valuation. Rule 2 shows a decrease of 91 million (p<0.001) 

and Rule 3 shows a decrease of 61 million (p<0.001) in team valuation. Despite the 

overall increase in team valuation in the league, these two rules have had a negative 

impact which could suggest that it is attempting to create parity among the valuation of 

the teams.  
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6.1 Limitations and Future Research 

 This study uses point percentage as the main measure of CB and does not 

include some of the regulations that were introduced alongside the rules. The reason for 

this was due to mixed results in the literature (Sanderson & Siegfried, 2003). In addition, 

it should be noted that the trends and results discussed regarding the performance 

metrics (attendance, revenue and team valuation) of the NHL are not caused solely by 

the rule changes discussed in this thesis. The rule changes discussed in this thesis 

have a part to play in influencing the changes that have occurred but there are other 

factors that were not controlled for in this thesis (e.g., regulations such as revenue 

sharing).  

Furthermore, regarding revenue, future research could include tv revenue or 

viewership to analyze the fan demand rather than just attendance. For the revenue 

data, some teams were missing observations as they could not be found. An exciting 

path to take for future research would be to investigate this data using the NHL’s older 

point system and to observe the effects it has. There has been some research (Lopez, 

2015) on the game strategy of teams based on whether they are playing within or non-

conference games; it would be interesting to investigate whether these types of games 

differ regarding attendance and fan demand.  

6.2 Conclusion 

 The measure of CB in this study was based on the point percentage which differs 

from other studies, as many measures have been used depending on the purpose of 

the researcher. Though this could be a weakness, this thesis has strengths that 

contribute to the literature. For example, this thesis conducts an empirical analysis as 
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opposed to literature using simulated data and the sample period in this thesis is more 

extended than previous literature. Furthermore, the analysis of the models provides a 

better understanding of the point system changes introduced by the NHL. Mainly, Rule 

2 and Rule 3 have increased CB. The overall effect within the context of this study, 

there has been an increase in CB through the point record of teams and closer playoff 

races and a decrease in team valuation. The increase in revenue and team attendance 

suggest more disparity in the league’s CB. In the game strategy aspect, Rule 2 

increased the probability of ties, but the introduction of Rule 3 has decreased the 

probability of ties. These findings, overall, suggest that the NHL through the major rule 

changes discussed in this thesis have increased CB in the game aspect but the 

disparity in the financial aspect creates a problem that needs to be investigated.   
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