The Impact of Penalties on the Outcomes of Hockey Games

Background

Penalties

Hockey is the same as any game in the sense that every game has rules that define how to play the game. Rules define the objective of the game, any penalties you accrue, and eventually how the game is won. In the game of hockey penalties can be broken down into six categories that include: minor penalties, bench minor penalties, major penalties, misconduct penalties, match penalties, and penalty shot. 

A minor penalty is defined as, “any player, other than the goalkeeper, shall be ruled off the ice for a span of 2 minutes during which time no substitute will be permitted” (NHL Rulebook). A bench minor penalty involves “the removal from the ice of one player of the Team against which the penalty is assessed for a period of two minutes. Any player except a goalkeeper of the Team may be designated to serve the penalty by the Manager or Coach through the playing Captain and such player shall take his place on the penalty bench promptly and serve the penalty as if it was a minor penalty imposed upon him” (NHL Rulebook). 

Now that we have examined minor penalties in general, one rule regarding minor penalties must be stated. The term short-handed refers to the situation left by minor penalties in that it leaves one team numerically stronger than the other on the ice. If team A receives a minor penalty of some kind, and their player is forced to sit in the penalty box, also known as the “sin bin,” then team A is left “short-handed” and team B is in a situation known as the “power play.” This being the case, if team B happens to score a goal during the duration of the penalty, then the penalty is automatically negated and the player inside the penalty box is free to return to the game. After the player returns to the ice, team A and team B returned to the situation known as even strength. Goals scored during the duration of a penalty carry a certain label. If the team was on the power play and scored a goal, then that goal would be denoted as a power play goal. The same would be true for short-handed goals as well as even strength goals. Coincidental penalties where a player from both teams go to the penalty box for similar penalties at the same time do not apply to the situations described above because they stay there, and the teams never leave even strength unless another penalty occurs, yet that even strength number is one less for either team.

Minor penalties include such penalties as boarding, charging, cross-checking, elbowing, hooking, interference, roughing, slashing, tripping, and unsportsmanlike conduct. These penalties are fairly self-explanatory such as boarding. Boarding is defined as, “the degree of violence of the impact with the boards, and shall be imposed on any player who checks an opponent in such a manner that causes the opponent to be thrown violently in the boards” (NHL Rulebook). Charging is the action of a player who, as a result of distance traveled, shall violently check an opponent in any manner, yet most officials have accepted the rule of thumb that charging is when the aggressor takes more than two strides before the contact. Cross-checking, elbowing, roughing are penalties that define illegal contact with other players. Hooking and slashing are penalties that define the illegal contact with an opponent with a player’s stick, and unsportsmanlike conduct is defined as abuse of the officials or other misconduct, which could be defined as anything, but would include such things as using obscene, profane, or abusive language in disputing rulings or in any other instance on the ice (NHL Rulebook).  These are the minor penalties that have an impact on the game by creating power plays and other scoring situations. 

Major penalties are treated differently than minor penalties. Major penalties are defined as, “in any one game, the offender, except the goalkeeper, shall be ruled off the ice for five (5) minutes during which time no substitute shall be permitted” (NHL Rulebook). However, that is just for the first major penalty of the game. The distinction between minor penalties and major penalties lies in the time differential at which the player is forced to sit out of the game. The time of the penalty is set to match the seriousness of the offense committed on the ice. If there are three major penalties in a game committed by the same player, then that player will receive a game misconduct and will be ruled off the ice. Offenses that warrant this type of action are as follows: butt-ending, checking from behind, clipping, cross-checking, head-butting, kneeing, hooking, slashing, and spearing (NHL Rulebook). Butt-ending another player is seriously frowned upon because players that exercise this style of play are using their stick as a weapon, which is illegal in the game of hockey, yet every dirty player that plays hockey uses this tactic in order to intimidate his or her opponent. Checking from behind is taken very seriously because serious injury could result as a consequence to this action. Anytime a player is facing the boards that encircle the rink there is inherent danger. If a player receives a check from behind and strikes the boards head on, then the player runs the risk of being paralyzed from the neck down or worse. 

Game misconducts are a serious penalty because players are ruled to leave the ice, they are fined (a very small amount of money), and their team is forced to put a substitute player in the penalty box to serve that player’s penalty time. Game misconducts in consecutive games will result in that player being suspended from the next game in the regular season of the NHL. The game misconduct penalties are closely related to match penalties in that they are severe penalties. The rules that these penalties fall under are attempting to injure another player and deliberately injuring opponents. These types of penalties are fairly common, especially when playing rival teams because the match-ups tend to get heated very quickly. Most of these penalties are received during fighting penalties or as a result of fighting penalties. These penalties may be fairly common, yet the same players tend to get these penalties repeatedly. These players are known as enforcers because it is there job to protect the goal scorers and the goalies and they are just doing their job most of the time. If someone makes “runs” at the goalie, then it is everyone’s responsibility on the ice to ensure it does not happen again through whatever means necessary. This fact may seem immature and foolish, but there is an understanding between every hockey player on the ice in according to protecting the goalie and your fellow teammates. As long as the point gets across to the opposing team, then the point is made that your team is not going to tolerate that type of behavior. These type of penalties and behavior help create the mystique of hockey as a violent, brutish game when in reality that is only a part of it.

The last type of penalty is the penalty shot, which is a rarity these days. The penalty shot is only awarded for deliberately displacing the net during a breakaway, which is defined a one-on-one situation with the goalie; interference; illegal entry into the game; for throwing a stick; for fouling from behind; and falling on the puck when it is in the crease, which is the area directly in front of the net in front of the goal line. The penalty shot is arguably the most exciting experience in hockey to watch due to the fact that it is a one-on-one opportunity with the goalie with no interference from anyone. The other reason that this situation is exciting is due to the fact that it occurs very infrequently. 

There are many penalties outlined in the game of hockey. Some rules are more obscure, harder to spot, and less likely to be called; yet, these rules might have a great impact on the outcome of the game. An observation from a former hockey player and official is that if there is a short amount of time left in a particular game, then the likelihood of a penalty being called decreases because officials do not wish to influence the outcome of the game, and most officials will turn a blind eye to an offense unless it is clearly blatant. These are the penalties outlined in the NHL rulebook, and these are the penalties that govern the game of hockey.

Penalties play a big part in hockey. Changing some penalties has subtle effects on the way the game is played; yet, those subtle effects can turn into immense outcomes. An example of this would be the rule the NHL changed allowing players in the crease before the puck arrives, or while the puck is being shot. By creating traffic in front of the net, more shots will be deflected into the goal thereby creating more scoring opportunities leading to more goals scored in the game. Most people who do not like hockey have one of two complaints. The first is that there is too much fighting and violence, which any opinion there is completely subjective to the individual. The second is that the game is boring because there is not enough scoring. Attendance in NHL games has been declining lately (before the lockout), due in part, in according with some speculation, that there was not enough scoring. With teams like the New Jersey Devils running the Trap Defense, it is hard for any team to mount a serious offense against that style of defense. This is where the emphasis has been placed lately. Hockey has not been a game of scorers ever since the Dallas Stars made Brett Hull play as a team player (the Stars made him actually contribute to the defensive effort, even though he is probably one of the most talented forwards to ever live). Yet, that decision to tell Brett Hull how to play the game yielded a Stanley Cup for that franchise.

The NHL could reform a few rules and make it easier for players to score goals. One argument is against the padding goalies wear now offers them more area on their pads thereby making the goalie bigger. Other rules could be made to make the game faster, such as the elimination of icing as a stoppage of play, or even the elimination of the blue lines and two-line pass stoppage of play penalty. There are countless ways to make the game of hockey more exciting, but true hockey fans will always love the game for what it represents: competition, physical play, and finesse. Hockey encompasses much more than just brutish tactics, or else Wayne Gretzky would have never had made a name for himself in this crazy sport.

Violence in Hockey

Hockey has been labeled a violent, dangerous recreational activity. The reason it has been labeled this way is due to the fact that there is a great deal of physical contact involved in the game. Physical play is a part of the game and is a factor in the outcome of games. It is one more aspect to factor into building a team. The media has reported some of the freak occurrences where the level of violence was excessive. An example of this would be the Todd Bertuzzi incident. Todd Bertuzzi is a talented player in the NHL, but he went after Steve Moore and drove his face into the ice. Bertuzzi basically ambushed him from behind and hurt Moore severely (Fitzpatrick, 2004). After the game and upon realizing what he had done, Bertuzzi gave a heartfelt apology and appeared to be remorseful as a result of his actions. However, that does not change the fact that he demolished another player’s face when he slammed him into the ice in the cheapest way. Hockey is the only sport that permits players to fight uninterrupted with bare fists, boxing doesn’t even permit that distinction. Football, basketball, rugby, and baseball all do not condone or permit fighting. The National Hockey League actually encourages it to a certain extent because it helps bring fans (Fitzpatrick, 2004). 


Bergin and Habusta (2004) maintain that hockey is an aggressive, intense sport, and that hockey players are drawn to it because of those two traits. Their study dealt mainly with motivational behaviors of hockey players, who were all youth hockey players, from a psychological perspective. Another argument these authors alluded to children using verbal and physical techniques to attempt to intimidate opponents, yet in every sport contact is permitted people “run their mouths” or try to intimidate their opponent.  An interesting point these authors made in their paper dealt with the task-oriented athlete and the ego-oriented athlete. The task-oriented players tend to be more aggressive and seem to view cheating as an acceptable means to winning, whereas ego-oriented players wish to win, but they view winning differently than task-oriented players. Task-oriented players focus on what they can do to improve their skills rather than just focusing on their innate talents. Bergin and Habusta (2004) used survey data to track their players in house leagues and travel leagues in order to find the link between the goal orientation between parent and child as well as if travel players are more ego orientated than house league players. There was no difference between house league players’ motivations and travel team player motivations, but there was a link in how the players characterized themselves and how their parents characterized their children’s motivations in the survey. Overall, the article was informative and interesting in its own regard because the article is useful in describing what it is that makes hockey such an intense sport. 

Methodology


The issue at hand is exactly what statistical effect, if any, do penalties have on the outcomes of hockey games. Of course penalties have an effect on the outcome of hockey games, when some penalties are called it sways the momentum of the game. One call can affect the entire game. For example, if your best player gets a game misconduct, then your team will be at a distinct disadvantage for the rest of the game. Statistically, in the aggregate without being able to see the shifts in momentum caused by individual penalties, are penalties statistically significant in describing the outcome of hockey games? This is the question that needs to be addressed. 


I intend to use and Ordinary Least Squares (OLS) Regression model in order to describe the situation characterized in the last three seasons of play in the NHL. I intend to build a model using the factors that are directly related to penalties. My model is as shown below:

W =PIMPPGSHG*EHG

Variables


The W variable represents the number of wins a team experienced in the season of play. W is the dependent variable in this model because this outcome of the treatment placed on the model.


The PIM variable represents the number of penalty minutes a team had in a specific season. The PIM variable is an independent variable in this model, and it was chosen because it provides a direct link into the amount of penalties a team is charged. If your team is charged with more penalties on average then other teams, then logically your team will be at a disadvantage longer thereby hurting your chances to win the game. 

The PPG variable represents the number of power play goals a team scored during a specific season. The PPG variable is an independent variable in this model and it was chosen to represent penalties because the more penalties an opponent accrues the better chance you have as a team to score a goal and affect the outcome of the game.

The SHG variable represents the number of short-handed goals a team scored during a specific season. The SHG variable is an independent variable in this model and it was chosen to illustrate the fact that a team may be at a disadvantage and still have opportunities to score thereby affecting the outcome of the game in a positive manner.

The EHG variable represents the number of even-strength goals a team scored during a specific season. The EHG variable is an independent variable in this model and it was chosen to represent a logical connection to the effect of goals on the outcome of hockey games at even strength during penalties and without penalties. During offsetting penalties, there are players in the penalty box, but there may be a four-on-four situation or even more exciting a three-on-three situation where each team is considered even strength. One could not leave this fact hidden and exclude all of the even-strength goals scored in a specific season. 

The , or error term, is the part of the model that describes the variation in the model. 

Data Collection


The data was collected from two websites, www.nhl.com and www.espn.com. The data was organized and compiled into an excel spreadsheet. There were 90 observations, which span every team in the NHL over a three-season period. None of these observations came in team form, they had to be computed manually from the individual players statistics for the season. This spreadsheet was then imported into EViews, a statistical analysis software tool, and the OLS Regression results were computed. 

Empirical Results

Results

	Dependent Variable: W

	Method: Least Squares

	Date: 04/26/05   Time: 05:59

	Sample(adjusted): 1 90

	Included observations: 90 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	PIM
	-0.010832
	0.003418
	-3.169431
	0.0021

	EVG
	0.138894
	0.026990
	5.146141
	0.0000

	PPG
	0.289669
	0.058835
	4.923411
	0.0000

	SHG
	0.834338
	0.180478
	4.622932
	0.0000

	C
	5.011405
	6.859488
	0.730580
	0.4670

	R-squared
	0.488074
	Mean dependent var
	35.71111

	Adjusted R-squared
	0.463983
	S.D. dependent var
	7.911369

	S.E. of regression
	5.792165
	Akaike info criterion
	6.404842

	Sum squared resid
	2851.680
	Schwarz criterion
	6.543720

	Log likelihood
	-283.2179
	F-statistic
	20.25988

	Durbin-Watson stat
	2.218313
	Prob(F-statistic)
	0.000000


Analysis

These t-statistics and probabilities are the result of the null hypothesizes and alternative hypothesizes are:

Ho =  = 0, Ha: does not = 0

Ho =  = 0, Ha: does not = 0

Ho =  = 0, Ha: does not = 0

Ho =  = 0, Ha:  does not = 0

Ho = = 0, Ha:  does not = 0


The t-statistics is each variable tested against the dependent variable individually. The t-statistics are all over the critical value of 2.325, meaning values in my independent variables are all statistically significant at a .01 level or 99%. Therefore, we reject the null hypothesis that the coefficients are equal to zero. The p-values to this model are all significant at a .01 level due to the sizable t-statistics. Therefore, penalty minutes, even-strength goals, power play goals, and short-handed goals are all statistically significant in predicting the outcome of winning.


There is a negative relationship between PIM and winning denoted by the negative coefficient in the results. All types of goals scored correlate positively with the dependent variable denoted by their coefficients. The coefficients were smaller than expected, yet when using aggregate data it logical to assume impacts will be smaller in this model. The R2 was lower than expected as well, yet the R2, or coefficient of determination, is 0.488074. The number is relatively mediocre due to the fact that my model explains just about half data. 


The standard error of the regression was found to be insignificant and we failed to reject the null hypothesis. Therefore, the coefficient is equal to zero.  

The F-statistic is used to test the joint hypothesis concerning more than one of the regression coefficients. The F-statistic null and alternative hypothesis is as follows:

Ho: = = = = = 0, Ha: one of the iis not = 0


The F-statistic in this model was quite large, F-statistic = 20.25988 yielding a p-value of 0.0000, which means that we reject the null hypothesis and the F-statistic is statistically significant. 

My Durbin-Watson statistic is relatively good being 0.218313 away from the perfect 2.0. So, there should not be any problems with autocorrelation or omitted variables. The correlation matrix is as follows:

	
	W
	EVG
	PPG
	SHG

	W
	1.000000
	0.401726
	0.352877
	0.385376

	EVG
	0.401726
	1.000000
	-0.119809
	0.046944

	PPG
	0.352877
	-0.119809
	1.000000
	0.112755

	SHG
	0.385376
	0.046944
	0.112755
	1.000000


With a correlation matrix such as this it is safe to say there is no statistical correlation between these variables. Heteroskedasticity should not be a problem because I never involved cross sectional data. 

Conclusions


The game of hockey is ruled by celebrated past tradition. Every year in the playoffs about half way through the first series television viewers start notice the beards of the players that are starting to come in full. This is tradition at its best. Every team and every player adheres to the unwritten rule. Don’t shave in the post season because it brings bad luck. I set out to see what the impact of penalties had on the number of team wins over the course of the season. Penalties are part of the past time of hockey because they have influenced the history of the game. I found that for every penalty minute incurred it affects the teams overall wins on the season by -0.010832. Therefore, for every hundred penalty minutes incurred by a team it equals one loss, so for the teams with over a thousand penalty minutes in a season the PIM variable says ten losses are on account of those penalty minutes incurred. One reason that the New Jersey Devils are so good every year is due to their consistency. Over the course of the last three seasons they have played with discipline. They have yet to brake 1,000 penalty minutes in the last three years. The Devils play just as rough as every one else, but the difference is they play disciplined hockey. This statistical study brings that fact to the forefront of the discussion. For every power play goal scored there is a 0.289669 impact on the number of wins for the season, and for every short-handed goal scored there is a 0.834338 impact on the number of wins for the season, which is almost the equivalent to an entire game for every short-handed goal scored. If this study proved nothing, it proved that penalties have an effect on the number of games a hockey team wins over the course of the season.
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