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Abstract 
 
The National Hockey League (NHL) uses a point system to determine team standings rather than the win-loss record 
alone.  When a game goes to overtime, three, rather than two, total points are awarded.  Therefore, under the current 
point system, teams are incentivized to end regulation in a tie.  We use analytics to analyze the NHL’s point system.  
First, an integer linear program determines which teams make the playoffs for a given point system.  This model is 
used to evaluate different point systems for fairness, measured as the discrepancy in teams who would have made the 
playoffs using win-loss record alone.  Next, statistical analysis is used to determine if the current point system impacts 
style of game play. To do so, per-minute shots, face-offs, penalties, hits and blocks are statistically compared in the 
first 55 minutes and last 5 minutes that has even-scored play. We find that the current point system results in 
statistically more passive play in the last five minutes of regulation for an even-score game than the first fifty-five.  
We recommend the “3-2-1-0” point system as it minimizes discrepancies with win-loss record, and does not 
compromise the competitiveness and entertainment of the game. 
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1. Introduction 
The National Hockey League (NHL) uses a point system to determine team standings rather than the win-loss record 
alone.  When a game goes to overtime, the rules are modified and points are allocated differently to finish a tied game 
quickly and fairly.  Under the current point system – which awards more total points to games ending in overtime than 
games ending in regular time - teams are incentivized to end regulation in a tie.  While other aspects of the NHL have 
been analyzed, such as how player types influence team performance [1] or understanding rankings of teams using 
integer programming [2], however, none use optimization and statistical analysis to analyze fairness and style of play 
due to the NHL’s point system.  This research answers the following questions.  First, in Section 2, we ask, is the 
current NHL point system fair?  In Section 3, we ask, does the current NHL point system influence style of play?   

 
2. Is the Current NHL Point System Fair?  An Integer Program of the Playoff Structure 

 
The primary objectives of NHL officials and those who determine the rules are to make it entertaining and fair.  While 
the current point system captures both of these qualities, improvements can be implemented to make it more of both.  
Many hockey experts and fans alike argue that the system needs to be changed [3].  Hockey play in overtime should 
be treated differently from regular time for a couple of reasons: both teams played a full game of hockey equally well 
and the rules of the game are altered significantly to determine the winner much more quickly.  If the game ending is 
not altered (as is the case in the playoffs), games could last a lot longer.  For example, on Thursday, May 5, 2016, the 
Nashville Predators and San Jose Sharks played a playoff hockey game with three 20-minute overtimes (nearly the 
length of two entire games) because the three 20-minute regular time periods ended tied and no one scored a goal until 
the middle of the third overtime.  The games during the regular season are altered to significantly reduce the potential 
time a game could last.  Since the game ending is altered (thus no longer playing real 5 vs. 5 hockey), both teams 
deserve to acquire points from high quality hockey played in regular time. The account for the modification of the 



Shearin and Pazour, 2018 

game is likely necessary at least from a fairness standpoint. However, introduction of reward for losing has to be 
balanced with teams that have few games go to overtime and still a winning record. 

 
To answer the questions “Is the Current NHL Point System Fair?”, we compare five point systems to the playoff 
picture captured by win-loss record.  Four are previous or current rules: “Pre-1983,” “1984-1999,” “2000-2004,” and 
“2005-Present”.  The “3-2-1-0” system is one many critics argue the NHL should implement [3].  Each of these point 
systems is assessed by using data from the 2005-2006 to 2015-2016 seasons (excluding the abbreviated 2012-2013 
season). These are the only seasons in the history of the game that used the current point system in place: 2 points for 
a win and 1 point for an overtime loss.  
 
An integer linear program determines which teams make the playoffs for a given point system. Input parameters 
include a set of teams, indexed on i=1,2,3…n. Inputs to the model include the total points each team receives in a 
given season for a given point system. Let  denote the total points team i receives in a given season for a given point 
system.  The points awarded are different in each of the point systems based on the outcome of the game. Points 
allocated in each situation are outlined in the Table 1. 
 
Table 1: Point Systems and their Values 

Point System Name:  Current Win-Loss  3-2-1-0 2000-2004 1984-1999 Pre-1983 
Situation:  Point Values: 

Regular-time Win  2 2 3 2 2 2 
Regular-time Loss  0 0 0 0 0 0 
Tie  NA NA NA 1 1 1 
Overtime Win  2 2 2 2 2 NA 
Overtime Loss  1 0 1 1 0 NA 
Points Awarded 
Change? 

 Yes No No Yes No No 

 
In Table 1, the “Pts Awarded Change?” refers to whether the total number of points awarded for a game change due 
to the result of the game.  An example of “Yes” is in the current system.  Three total points are awarded in an overtime 
game, whereas two total points are awarded in a regular time game.  In the current format, a team’s record is denoted 
in three separate columns: wins, regular-time losses, and over time losses. For example, if a team had 42 wins and 40 
losses with 8 of them occurring in overtime, their record would be recorded as 42-32-8 (42-40). 
 
Binary input parameters denote which division and conference each team i belongs; i.e., , , , and  is 1 if team 
i is in the Atlantic Division (Eastern Conference), Central Division (Western Conference), Metropolitan Division 
(Eastern Conference), and Pacific Division (Western Conference), respectively. A team can only be in one division, 
i.e., 1	; 		∀ 1,2,3… , . A team can make the playoff by either being top of their division, or 
through a wildcard spot.  These become the binary decision variables in the optimization model. Let  be 1 if team I 
made the playoffs by top division; 0 otherwise; and 	be 1 if team I made the playoffs by wildcard; 0 otherwise.    
 
To determine which teams make the playoff, the objective of our model given in (1) is to maximize the total number 
of points of the teams that make playoffs, giving more weight to making it from being top of the division than wildcard 
spots. The current NHL structure and playoff requirements were used as the constraints and decision variables in the 
model formulation. Constraints (2) and (3) enforce that exactly 16 total teams make playoffs, and 8 of these teams 
come from each of the conferences, respectively.  A team can only make the playoffs in one way, either as top of the 
division or as a wildcard.  Exactly 3 teams from each division can make the playoffs based on being top of their 
division.  The second constraint, coupled with the fourth constraint, ensures that exactly two teams from each 
conferences make it as a wildcard.  
 

Maximize 2 ∗ ∑ ∑  
 

(1) 

Subject to: 

 
(2) 
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For each of the ten seasons assessed, the playoff picture was determined for each of the point systems using the integer 
linear programming model.  The win-loss record playoff picture was used as a baseline to compare all other point 
systems.  Figure 1 demonstrates the total number of differences in the playoff picture between the assessed point 
system and the win-loss record playoff picture.  Three different categorizations of discrepancies can occur in the 
playoff picture, which are denoted by color: red, orange and yellow.  A “red” difference denotes that a team made top 
division in win-loss but not at all in the assessed system or vice versa.  An “orange” difference denotes that a team 
made wildcard but not at all in the assessed system or vice versa.  A “yellow” difference highlights when being top 
division and wildcard is flipped for the assessed point system.  The “3-2-1-0” point system has the least number of 
differences with win-loss record alone, and the “Pre-1983” point system has the most.  Since the “2000-2004,” “1984-
2000,” and “Pre-1983” point systems are all fairly similar, they each had a close number of discrepancies with win-
loss record alone and their playoff pictures were very similar to one another. 
 

 
Figure 1 – Discrepancies with Win/Loss Record for Past 10 Seasons 
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Using the 2015-2016 season as a sample, Table 2 highlights differences in the playoff structure when different point 
systems are used.  In addition to the color scheme used in Figure 1, teams that varied from win-loss record in their top 
division spots are highlighted in green (e.g. Lightning made it in the A1 spot in the 1984-1999 point-system instead 
of the A2 spot; however, because they made playoffs as top division in both, no discrepancy was counted in Figure 1 
for this scenario). 
 
Table 2: 2015-2016 Playoff Picture for Each Point System 

 Win-Loss 
Record 

Current 
(Actual) 

3-2-1-0 2000-2004 1984-1999 Pre-1983 

Eastern Conference: 
M1 Capitals Capitals Capitals Capitals Capitals Capitals 
M2 Penguins Penguins Penguins Penguins Penguins Penguins 
M3 Rangers Rangers Rangers Rangers Rangers Rangers 
A1 Panthers Panthers Panthers Panthers Lightning Lightning 
A2 Lightning Lightning Lightning Lightning Panthers Panthers 
A3 Bruins Red Wings Bruins Red Wings Red Wings Bruins 
WC1 Islanders Islanders Islanders Islanders Islanders Islanders 
WC2 Flyers Flyers Flyers Flyers Flyers Flyers 
Western Conference: 
C1 Stars Stars Stars Stars Stars Stars 
C2 Blues Blues Blues Blues Blues Blues 
C3 Blackhawks Blackhawks Blackhawks Blackhawks Blackhawks Blackhawks 
P1 Kings Ducks Ducks Kings Kings Ducks 
P2 Ducks Kings Kings Ducks Ducks Sharks 
P3 Sharks Sharks Sharks Sharks Sharks Kings 
WC1 Predators Predators Predators Predators Predators Predators 
WC2 Avalanche Wild Wild Wild Wild Wild 
Discrepancies 
with Win-Loss 

0 2 1 2 2 1 

 
In the Eastern Conference, the only major discrepancy in the playoff picture occurred with the Detroit Red Wings and 
the Boston Bruins. In the current system, the Bruins and Red Wings both had the same number of points at 93 apiece.  
The Bruins’ record in the current format was 42-31-9 (42-40) and the Red Wings’ record was 41-30-11 (41-41).  Using 
the current point system, the Red Wings made the playoffs and the Bruins did not make the playoffs, even though they 
had the same number of points (Bruins also had more wins).  This would not have occurred if Win-Loss Record, the 
3-2-1-0 point system or the point system used before 1983 were used.  The most entertaining of these three point 
systems would arguably be the 3-2-1-0 point system.  The point system used before 1983 allows the game to end in a 
tie and divvies points accordingly, and the win-loss record point system does not take into account the change in 
structure of overtime play. In the Western Conference, the only major difference between win-loss record and all other 
point systems was whether the Colorado Avalanche or the Minnesota Wild took the second wildcard spot.  All other 
differences, highlighted in green, outlined changes in rankings for top of the division, which only influence seeding 
in the playoffs.  The Colorado Avalanche had a record of 39-39-4 (39-43) and the Minnesota Wild had a record of 38-
33-11 (38-44).  The Colorado Avalanche would have made it if using win loss record alone, but they would not have 
made it using any of the other point systems.  The reason that the Wild made it in all but win-loss record alone is due 
to their much higher number of games ending in overtime.  They had 7 more games ending in overtime while only 
one win less than the Avalanche.  Essentially, the 7 overtime losses, which are close games that end regulation in a 
tie, are worth more than the 1 greater win in non-win percentage point systems.   
 
3. Does the current NHL point system influence style of play?  Statistical Analysis 
 
Statistical analysis was used to determine if the point system impacts style of game play. To do so, per-minute shots, 
face-offs, penalties, hits and blocks are statistically compared in the first 55 minutes and last 5 minutes that has even-
scored play.  Our hypothesis is that the point system impacts play of game because if the game is tied and it is close 
to the end of regulation (i.e., in the last 5 minutes of the game), many teams adopt a new strategy to the way that they 
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play.  Specifically, both teams tend to be more defensive/passive to guarantee each team a point if regulation ends in 
a tie, with an additional point awarded to the winner of overtime.  
 
Data from every game in the 2003-2004, 2005-2006, 2014-2015 and 2015-2016 seasons were collected and parsed. 
An R-package, called “nhlscrapr,” was used to gather all the data in Excel spreadsheets, and the data was then parsed 
using C++.  Unfortunately, no data is available for the time periods before 2002-2003; thus, the play of game analysis 
cannot be directly compared to the point systems. One exception is the point system change between the 2003-2004 
and 2005-2006 seasons, which added a shootout to the end of overtime, but this does not impact style of play in 
regulation significantly because it is only a minor change to the structure of overtime. With the available data, per-
minute shots, face-offs, penalties, hits and blocks were all assessed. Each data entry records a game with time in the 
first 55 minutes and last 5 minutes that has even-scored play. The duration of even play in these time periods is used 
to calculate the per minute value of each statistic. Two-tailed paired z-tests using an α=0.10 assess whether the means 
(per minute) for the first 55 minutes and last 5 minutes of each hockey game were statistically different. 
 
The total number of games played in a standard NHL season is 1230 ([30/2]*82 = 1230).  Each of the four seasons 
tested had between 337 and 364 of their games with time tied in both the first 55 minutes and last 5 minutes of play.  
This is a little less than a third of the regular season games (27.3% to 29.6%).  The per minute means and variances 
used in the two-tailed paired Z-tests were calculated for each of the different hockey events and are shown in Table 3. 

Table 3: Per Minute Means and Variances from Data Collection 
Season   Statistic Shots Face-offs Penalties Hits Blocks 

2003-
2004 

364 

 0.8702 1.046 0.1786 NA NA 
 0.07400 0.1057 0.01451 NA NA 
 0.7943 2.098 0.08495 NA NA 
 0.6928 63.13 0.05210 NA NA 

2005-
2006 

364 

 0.9017 0.9529 0.2097 0.5736 0.4427 
 0.05870 0.04256 0.01281 0.0738 0.0305 
 0.7988 2.244 0.1289 0.4378 0.3855 
 0.5009 93.80 0.07302 0.2678 0.2090 

2014-
2015 

357 

 0.8934 0.9807 0.1250 0.9016 0.4735 
 0.05877 0.05239 0.00832 0.1195 0.0299 
 0.8354 1.113 0.09283 0.6803 0.4417 
 0.4576 0.6864 0.06974 0.3151 0.2252 

2015-
2016 

337 

 0.8631 0.9307 0.1093 0.8385 0.4610 
 0.05875 0.04992 0.00688 0.0940 0.0353 
 0.8158 1.066 0.06389 0.6608 0.4383 
 0.4917 0.6862 0.01961 0.3957 0.1941 

For each of the different hockey events measured, the hypothesis was tested as follows:  

 :    vs.  :  (7) 

The results are presented in Table 4, which presents the Z values and the corresponding p-values, for each of the 
statistics and seasons.    

Table 4: Z-test Statistics and Corresponding P-Values for Each Hockey Event and Season 
  Shots Face-offs Penalties Hits Blocks 
Season N Z p value Z p value Z p value Z p value Z p value 
2003-
2004 

364 1.66 .049 -2.53 .0058 6.93 <.0001 NA NA NA NA 

2005-
2006 

364 2.62 .0043 -2.54 .0055 5.26 <.0001 4.43 <.0001 2.23 .013 

2014-
2015 

357 1.53 .064 -2.91 .0018 2.18 .0148 6.34 <.0001 1.19 .12 

2015-
2016 

337 1.17 .121 -2.89 .0019 5.12 <.0001 4.66 <.0001 .809 .19 
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The test of the hypothesis in equation (7) for the different events strongly indicate more passive play in the last five 
minutes than in the first fifty-five.  They indicate that both per minute penalties and hits are much higher in the first 
55 than in the last 5 minutes for all sampled seasons.  Face-offs are found to be statistically higher in the last five 
minutes. Face-offs occur due to goals, icing, off-sides, penalties, a hand pass, the puck going out of play and the goalie 
holding the puck.  Of these, goals, penalties and possibly off-sides would indicate aggressive play, increasing the 
number of face-offs.  The z-tests indicate that penalties are statistically less significant in the last five minutes, so they 
do not contribute to the significantly higher rate of face-offs in the first 55 than in the last 5.  Since face-offs are 
significantly higher per minute in the last five minutes than the first fifty-five, this measure indicates more passive 
play in the last five minutes (icing and goalie holding the puck). 

Blocks are higher in the first 55 per minute than in the last 5 per minute, but this is not at a statistically significant 
level.  Blocks do indicate a more aggressive level of play, but they are reactionary to what the other team is doing.  At 
the 90% confidence level, shots per minute in the first 55 minutes with even play were higher (with statistical 
significance) than shots per minute in the last five minutes up until the most recent season (the 2015-2016).  Although 
shots per minute were higher in the first 55 than in the last 5, they were not higher at confidence level of 90%.  A 
major factor that likely influenced this change was the modification of the overtime format between the 2014-2015 
and 2015-2016 seasons.  The format change from 4 on 4 hockey to 3 on 3 hockey, which likely contributed to a 
potential change in strategy for games that were approaching the end of regulation with a tie score. 

The change in strategy for the 4 on 4 to 3 on 3 could likely have changed teams’ strategies of play when the game 
theoretically will end in a tie based on their understanding of their teams’ skill set.  A team with a more uneven spread 
of players (i.e., some all-stars and some below-average players) would likely be less aggressive and more willing to 
end regulation in a tie because of confidence in winning the game in overtime, whereas a team with a more even 
spread of talent would likely be more aggressive in the end of regulation because they are less likely to win in overtime.  
This topic will likely be explored with further research. 

4. Conclusion 
 
This work analyzed a professional sporting league, the NHL, through an operations research and statistical analysis 
lens.  Doing so, we identified some inconsistencies with the current point system. Specifically, the current point system 
rewards games ending in regulation and overtime in an attempt to address fairness that using win-loss record alone 
would not.  The current system, however, simultaneously results in statistically more passive play in the last five 
minutes of regulation for an even-score game than the first fifty-five because both teams want to ensure at least one 
point. The “3-2-1-0” point system minimizes discrepancies with win-loss record, and does not compromise the 
competitiveness and entertainment of the game and should be used. 
 
This work provides statistical evidence to advocate for a change to the NHL point system.  There have been many 
changes to the system in the NHL in the past ten years that addressed current problems it was having, such as the 
introduction of shootouts in the 2005-2006 season (because roughly 14% of games in the previous season ended in 
ties) and the change of overtime play from 4-on-4 to 3-on-3 this past season (because too many games were ending in 
shootouts rather than versus hockey).  Given a change to the “3-2-1-0” point system is found to be fair, as measured 
by discrepancies with the win-loss system, and would not encourage more passive play, therefore, such a change 
would be highly beneficial with few downsides.    
 
References 
[1] Chan, Timothy C. Y.; Cho, Justin A.; Novati, David C.; (2012) “Quantifying the Contribution of NHL Player 
Types to Team Performance.” Interfaces 42(2):131-145. http://dx.doi.org/10.1287/inte.1110.0612 
[2] Raack, Christian; Raymond, Annie; Schlechte, Thomas; and Werner, Axel (2014) “Standings in sports 
competitions using integer programming,” Journal of Quantitative Analysis in Sports, 10(2) 131-137.   
[3] Reiff, Cody.  “The NHL’s Point System Is Flawed.” The Hockey Writers. USA Today Sports, 14 July 2016. Web. 
31 Aug. 2016. 


