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The purpose of this task was to analyse two selected papers, namely Durand et al (2021) and Krieger et al (2021). These papers were selected because they are quantitative-based, focused on trendy issue (behavioral biases in gambling), were of high quality as the evidence provided is robust, stands up to scrutiny and recent. Durand et al., (2021), had a larger sample than Krieger et al., (2021), and thus, from this perspective it can be concluded that, Durand et al., (2021) relied more on normal distribution (parametric approach). The article by Durand et al., (2021) revealed that, gamblers, just like the potential investors in the conventional financial markets are afflicted by the overreaction to the news associated with the starting quarterback and the recency bias. Besides, the article by Krieger et al., (2021), found that, the behavioral and psychological factors impacted the common behavior of betting. Besides, the article’s outcome revealed that, punters bet 2.1% less on the home team when their first-string quarterback did not play and 3.1% more on the same team when the guest’s first-string quarterback did also not play. Regarding the research methodology and design, in comparing the complex of the quantitative research methods, the article by Krieger et al., (2021), was more complex and had a lot of unknowns than the other article by Durand et al., (2021). To improve the quality of the articles, the articles would have used simpler research analysis tools and if they showed the reliability and validity of the research instruments among others. 
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The field of behavioral finance has established a plethora of cognitive and behavioral patterns that impact rationality in financial decision making as well as identifying that, these predicable trends or themes of biases or quasi-rationality come from people’s psychological make-up (Fama, 2021; Illiashenko, 2017). Also, the concept of the market efficiency from the efficient market hypothesis (EMH), acts as an integral underlying assumption in sporting gambling markets (Dias et al., 2020). In this regard, this report seeks to compare, contrast and critically carry out an analysis on two quantitative articles in the research area of behavioral finance with focus on gambling staring with providing the rationale for the choice of articles and then discussion of the articles’ methodology and research design as well as conclusion and recommendations. The research articles include: the behavioral biases in the NFL gambling market; overreaction to news and the recency bias by Durand et al., (2021) and patience is a virtue: exploiting behavior bias in gambling markets by Krieger et al., (2021). 
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This part will comprise of the short assessment of the outcome of the findings and the managerial implications. As stated earlier the behavioral finance and market efficient literatures have been essential in providing the underlying assumptions in the sporting especially the gambling markets (De Grauwe and Grimaldi, 2018). The main type of assumption is asymmetrical information between the gamblers, the biases in behavioral finance including the overconfidence, information bias, selection bias and cognitive biases among others (Leković, 2018).  Besides, the other usual rational for the selection of the two articles is that, the two articles are quantitative (are dependent on aspects that can be precisely and accurately measured and relies on the collection and analysis of numerical data), are recent (both were reviewed and accepted in 2021) and are from the same field or area of behavioral finance focusing on gambling. Quantitative researches are more reliable and objective as compared to qualitative researches because they are based on statistical analysis or descriptive analysis using tools such as OLS regression and SPSS program (Weaver et al., 2017). Thus, despite there being qualitative researches or journal articles on behavioral financing focusing on gambling, I chose quantitative articles. 
Regarding the results of the articles, the article by Durand et al., (2021) revealed that, gamblers, just like the potential investors in the conventional financial markets are afflicted by the overreaction to the news associated with the starting quarterback and the recency bias. The recency bias is a cognitive bias that favors recent events or occurrences over the historic ones, for instance, investors tend to prefer short-term performance to long-term performance (Traugutt, 2018). Also, the results of the article revealed that, there was a strong support for the existence of recency bias in the NFL betting market as gamblers substantially overweight recent game results when placing their bets as well as bettors straying away from placing bets on teams with the backup quarterbacks as they overreacted to the news. On the other and, the article by Krieger et al., (2021), found that, the behavioral and psychological factors impacted the common behavior of betting. Besides, the article’s outcome revealed that, punters bet 2.1% less on the home team when their first-string quarterback did not play and 3.1% more on the same team when the guest’s first-string quarterback did also not play. All these were consistent with overreaction. 
Besides, according to Hagger and Weed, (2019), behavioral theory has been common in finance field as compared to other fields due to investment decisions that faces the active fund managers as well as the potential investors. In finance behavioral theory has been applied as a study of psychology on investors and financial markets and it focuses on the describing the reasons why investors frequently appear to lack self-control, act against their best interest and make decisions which are biased from their personal biases instead of facts and objectives (Hens and Riege, 2016). The same happens in the gambling where gamblers or players also lack self-control, act against their best interest and make decisions which are biased from their personal biases instead of facts and objectives. Due to the increase in gambling in the wake of high internet penetration and increase in online or internet users across the world- the online gambling market was valued at $44 billion in 2019 and is expected to reach $67 billion by 2025, (Finchannel.com, 2021), the concepts posited by the behavioral theory have been increasingly and widely applied in gambling to analyze performance of various sporting and gaming activities including Netball, Football and Basketball among others. This means that, behavioral biases have increased due to increasing betting or gambling have also increased and analysts are up on task to explain the misses and hits on gambling on several sporting activities. 
Besides, the increase in betting or gambling sites- betting sites increased and led to 174% year-over-year in revenue in 2020 (European Business Review, 2021), betting incentives, mobile gambling, the Covid-19 pandemic and trends in the gambling industry including mobile technology, artificial intelligence, Blockchain technology and changes in gambling legislation among others (Orford, 2019). This have provided platforms for more gambling on the world sporting activities making more application of the behavioral theory on gambling field and more behavioral biases as gamblers or bettors frequently appear to lack self-control, act against their best interest and make decisions which are biased from their personal biases instead of facts and objectives (European business review, 2021). These make the behavioral biases in gambling trendy and a rationale for choice of the articles including the behavioral biases in the NFL gambling market; overreaction to news and the recency bias by Durand et al., (2021) and patience is a virtue: exploiting behavior bias in gambling markets by Krieger et al., (2021). Thus, this justifies the selection of the articles as they are trendy. 
Lastly, the two articles by Durand et al., (2021) and Krieger et al., (2021) approaches the issues of behavioral gambling from a professional viewpoint in terms of discussion and the presentation. The two journal articles are of high quality as the evidence provided is robust, stands up to scrutiny and can be used to inform policy making, objectively supported and ethical. For instance, the articles present their well-detailed results by the use of tables and their outline including the abstract, introduction, the theoretical and empirical literature reviewed, the methodology and data, results and discussion and conclusion. Uniquely, the two articles used data from the National Football League including the National Football League (NFL) betting market from 2003 to 2017 by Durand et al., (2021) and National Football League games from 2007 to 2019 by Krieger et al., (2021) as well as being very recent of the current year 2021. The next discussion on this report is on the articles’ methodology and research design
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First, the articles under review are quantitative researches carried out by their respective authors. According to Patten and Newhart, (2017), quantitative researches are researches that entails data collection and analysis of the numeric data (for instance, the article by Krieger et al., (2021), used week 2 to week 17 matches from 2007 to 2018 which comprised of 12 seasons) and is use to test causal relationships or generalize results to wider populations among others. Also, being quantitative researches, the articles have measurable variables which are the variables of the study (for instance, the research by Durand et al., (2021), had various variables including; home bet percentage, over bet percentage, total, spread, home underdog, points spread covered, team spread momentum and team over momentum among others). 
The articles used parametric approach as they assumed a normal population distribution due to the use of a large sample. For instance, the article by Krieger et al., (2021), used a sample of 240 regular season games out of 2,880 regular season games for all the 32 NFL teams. Furthermore, the article by Durand et al., (2021), had a sample of 512 games out of 2,229 games. This meant that, Durand et al., (2021), had a larger sample than Krieger et al., (2021), and thus, from this perspective it can be concluded that, the article by Durand et al., (2021) relied more on normal distribution (parametric approach). Additionally, the two articles used repeatable methods, predicted outcome and used measuring devices as well as analyzed the collected data statistically, for instance, use of the OLS regression by Durand et al., (2021). This meant that, the data was relatively easy to analyze due to the use of the statistical models and tools such as PriorGameATS for Krieger et al., (2021) was very consistent, reliable and precise (Huang, 2020). 
Besides, of essence in quantitative researches is large sample sizes which ensure the samples are more representative of the entire population, the sampling errors and biases are eliminated and the results of the research (research findings) are more accurate and easily generalized (Huang, 2020). The Krieger et al., (2021), used a sample of 240 regular season games and Durand et al., (2021), had a sample of 512 games. For instance, it will be accurate to generalize the results of the article by Krieger et al., (2021), that, the behavioral and psychological factors impact the common behavior of betting. In regard to the report, this refers to the data from the NFL betting market from 2003 to 2017 and National Football League games from 2007 to 2019. This means that, the researchers have to be careful and keen and if necessary, have a direct involvement on the research methods. Besides, the quantitative researches have few variables as data collected relates to closed-ended information, for instance, Durand et al., (2021), has 17 variables. Also, it is because, the data has to be taken in terms of numeric or numbers, (for instance, Durand et al., (2021), found that, the home team won around 1281 games out of the total of 2229 games- 57%) and this necessitates the questions on the questionnaire not be not only closed-ended but also few not to tire the respondents making them to give inappropriate answers or responses (Saukova and Alkhimovich, 2018). 
Besides, through the quantitative researches, the researchers were able to provide essential information about the National Football League games and the betting market through examination of the records that no person would obtain by observation. For instance, the article by Krieger et al., (2021), found that, the behavioral and psychological factors impacted the common behavior of betting while the article by Durand et al., (2021) revealed that, gamblers, just like the potential investors in the conventional financial markets are afflicted by the overreaction to the news associated with the starting quarterback and the recency bias. However, there are some constraints that limited the researchers of the two articles at different capacities and areas during the completion of their respective studies (the limitations of the quantitative researches). For instances, the researchers on the two articles Durand et al., (2021) and Krieger et al., (2021), might have false focus on the numbers and thus limiting their pursuit of concrete and statistical relationships that would have led to overlooking of broader themes and relationships. Besides, since the two articles are quantitative researches, the authors might have spent substantial time and money in carrying out the studies and compiling the research findings. For instance, Durand et al., (2021) purchased the NFL data for regular season games from 2003 through 2017 from sportsinsight.com following established precedent. This was meant to get reliable facts in terms of numeric or number of games, seasons and wins or losses. There are other limitations of the quantitative researches which will be compared and contrasted with the research problem and resource to ascertain if the articles used the appropriate research methodology and design to draw the research findings. 
As stated earlier the aforementioned limitations of the quantitative research does not equally apply to all the journal articles as it is natural on the research problems that, the quantitative research methods are more applicable in terms of magnitude as compared to the qualitative research methods. In this regard, we can deduce that, in the social sciences, not all aspects of the reality can be put in numbers (quantified) and observable realism does not in all conditions establish the socially constructed realities. Hence, bearing all the above analysis on the quantitative research in mind, the specific research methodology and design of the two articles is as follows:
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Durand et al., (2021) purchased NFL data for regular season games from 2003 through 2017 from sportsinsight.com following established precedent. The data acquired had the opening and closing lines for the spread and total from the bookmaker and the score outcome for all games. Besides, the hand collected data from sportsinsight.com on the game’s logs and betting percentages for the over and spread. From the NFL data, the Durand et al., (2021) found that, majority of the games were played on Sundays with one game played on Mondays and Thursdays. Another key point to note is that, despite the timing of gambler placing the bets, the future payout and the gambler were compared to the final spread which was the total value equivalent to the pari-mutuel market. For example, it the opening total line was 50 and the bet is placed on the over and closing total line is 52, the gambler will lose the bet if the match results totaled 51 as their gambling was compared to all the closing line and not what the line says when they bet. Thus, the researchers used closing (final) spread and total in their analysis. 
Besides, Durand et al., (2021) evaluated two ways of appraising recency bias. These included considering both team’s momentum which was the number of games that team had covered either the over or the spread in the past 3 games. This meant that, if the gamblers put a lot of weight on the recent performance, they increased the number of bets on teams that had covered the over or the spread more frequently as compared to not in the recent games. Secondly, Durand et al., (2021) examined the extent to which the teams covered or did not cover the over or the spread to make a continuous variable. This meant that, if the teams covered the spread in the past week by around 30 points, the gamblers were susceptible to the recency bias and would wager more on the respective teams as compared to teams that covered the spread by around 1 point in the past week. Also, Durand et al., (2021) initially focused on 3 weeks window but considered and confirmed their analysis used a 5-week window in the robustness tests. The focus on 3 weeks initially and then 5 weeks later is confusing and complicating the research methodology. 
Additionally, the study used various variables and their definitions as shown in Table 1 below:
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Source: (Durand et al., 2021)
Besides, the Durand et al., (2021) used hand collected data to examine the overreaction to the news. The data was collected on every game to ascertain who the starting quarterback was. For instance, if the injury was the first-string quarterback of one team at the commencement of the season, the gamblers would overreact to the news and bet on the opposing team despite this information been included into the spread or over by the bookmaker. The Durand et al., (2021), found that, the most important player was the quarterback and the key determinant of the teams win or loss and these would lead to the most substantial news event for the National Football League gamblers. For instance, the researchers found that, the home team won around 1281 games out of the total of 2229 games (57%) when the two teams had their first-string quarterback (the most important player) were in the game as compared to 375 wins out of the sample of 521 games (72%) when guest team’s the most important player was unable to play. Besides, when the most important player of the guest team played while the home team’s the most important player did not play, the home team won only 208 matches out of 512 games (41%) while as the home team’s the most important player plate and the visiting team’s the most important player did not play, the home team won 15% of the total games. The only bit of the research methodology that is confusing is the first total of 2,229 games and the subsequent use of 512 games.
Thus, from the data and the overreaction to the news, the authors found that, if the most important player for the home team was not playing, the bettors placed more bets in favor of the visiting team whose the most important player was playing. The data collected demonstrated that, the overreaction was stronger on the first game after the first-string quarterback and less information about the backup (the second most important player) and thus less bets. Also, the Durand et al., (2021) used OLS regression with robust standard errors to analysis the data collected from the NFL games. For robustness, the researchers rerun their analyses from Table 3 and 4 using the data from the past 5 games instead of the past 3 games. The main limitations with the use of the OLS regression is the assumptions of the over long ranges, sensitivity to outliers and possibly poor extrapolations (Osborne, 2016). 
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The researcher started by providing the basics of the NFL games using arguing that the outcome of the NFL game is rarely viewed, ex ante, as a 50/50 proposition. Besides, the authors used the Basic theory to expound on the starting consideration (the spread) which is the line of the game that is designated as a type of correction to the expectation of the game to be played. Besides, Krieger et al., (2021) used primary data from thefootballlines.com where they bought data for 2007 to 2008 NFL seasons on the opening and closing spread, totals data, moneyline and final scores of the games among others. Also, the data from the site was cleaned for season-to-season discrepancies in reporting and created the metric PriorGameATS as shown below;
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Source: (Krieger et al., 2021)
In applying the PriorGameATS, the researchers used week 7 and week 8 matches. In week 7, Buffalo won by 5 points against Miami and Atlanta won by 4 points against Philadelphia. In week 9, Atlanta performed better than Buffalo relative to the spread by having 6 points against Bufffalo’s 5 points. This made Atlanta to be team A and Buffalo team B in Week 8 contest, thus, the value of PriorGameATS was 6-5=1. Besides, in week 10, there were several teams where Denver performed better than Seattle in regard to the spread. Denver won by 10 points while Seattle lost by 1 point, this made Denver to be team A and Seattle to be team B in Week 10 contest. The value of PriorGameATS was thus 10 – (-1) = 11. In critiquing the concept of PriorGameATS, it is very complex and the above analysis is just a summary, the researcher would have used another strategy or concept. 
Besides, the research did not include the first week in its analyses because the teams did not have the opportunities to impart key impressions on the gamblers and on the public. This meant that the study used games from week 2 to week 17 of each of NFL season which had 32 teams competing each year. There was a sample of 240 regular season games from week 2 to 17 which amounted to 2,880 regular season games. Also, Krieger et al., (2021), with the ‘reversal strategy’ proposed wagering same amount on every team B (Buffalo and Seattle), in anticipation that, the gamblers were influenced by their recency bias and habit to go with the ‘hot hand’ which led to sensing too much weakness on team B and strength on team A dependent on their prior appearance. The researcher also considered the impact of the PriorGameATS levels on the success of the reversal strategy as smaller levels showed that, the game in which the match opponents who had almost similar results. The source of the PriorGameATS levels used in the study including 0.5-9.5 points and 10-19.5 points is unknown making the study to be subjective and complicated with too much unknowns. 
The tabulation of the results was carried out using the losing line of the game and the opening line of the game for robustness and comparison. According to (Krieger et al., 2021), the opening lines were basically available on the Monday of a new NFL week and the lines would change according to the demand and supply or other factors until the games of interest started with the closing line mostly on Sundays. The limitation of the methodology here was the opening lines which were subjective to demand and supply among other factors, these fluctuations affected the bettors and subsequently the findings of the analysis of the study. Lastly, in the use of the reversal strategy, the researchers eliminated the contests that resulted to a push bet, considered t-tests for one-sample difference of proportions tests of the reversal strategy against the null hypothesis. As compared to the other article by Durand et al., (2021), this article’s research methodology was complex and had a lot of unknowns. 
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To use the sporting results such as the National Football League games and betting markets were not the best strategy to study the behavioral biases on gambling. The researchers would have used the gamblers or bettors in ascertain what influences their betting or gambling habits on various sporting events and activities (Newall et al., 2019). This is because there is not adequate but a substantial amount of literature that is readily available on use of bettors or gamblers who are influenced by various aspects including behavioral biases being the main factor as gamblers frequently appear to lack self-control, act against their best interest and make decisions which are biased from their personal biases instead of facts and objectives. However, the articles have added literature on behavioral biases on gambling from the perspective of sporting league and betting markets. 
To conclude the report, the articles by Durand et al., (2021) and Krieger et al., (2021) used elaborate research methodology to advance their argument on behavioral biases on gambling league and betting markets. Besides, the two articles have robustness in their research methodology which were moderately convincing, the article by Krieger et al., (2021) tabulated the results using the losing line of the game and the opening line of the game while the article by Durand et al., (2021), for robustness, the researchers rerun their analyses from Table 3 and 4 using the data from the past 5 games instead of the past 3 games. Mostly, the researchers of the two articles used their respective research methods and designs by justifying through making references to reliable and valid constructs used in the existing theoretical and empirical literatures. Durand et al., (2021), had a larger sample than Krieger et al., (2021), and thus, from this perspective it can be concluded that, Durand et al., (2021) relied more on normal distribution (parametric approach). Besides, the articles drew their strengths from testable propositions and this made the results of the researches likely replicated as the testable research constructs were clearly explained in the research methodologies. In comparing the complex of the quantitative research methods, the article by Krieger et al., (2021), was more complex and had a lot of unknowns than the other article by Durand et al., (2021).
Thus, through the explicit description of the future usability and the practical relevance of the research findings, the two articles would be of higher quality. Besides, the articles would have used simpler research analysis tools or techniques including mixed research approach, deductive research design and positivism research philosophy as well as use of usual data collection methods for quantitative researches such as surveys and closed-ended questionnaires (McFadden, 2021). Lastly, the research findings would be more improved if they showed the reliability and validity of the research instruments, however, the quantitative researches by Krieger et al., (2021) and Durand et al., (2021) were of acceptable quality and nature. 
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Table 1
Variable definitions.

Variable

Definitions

Home Bet Percentage
Over Bet Percentage
spread

Total

Home Underdog

Points Over Covered
Points Spread Covered
QB Out

QB Out First Game

Team Over Momentum
Team Spread Momentum

‘The percentage of dollars wagered that are placed on the home team

‘The percentage of dollars wagered that are placed on the over

The number of points the favorite team must win by in order to win the bet

The total points both teams must combine to score in order for the over to win the bet

A dummy variable that equals 1 if the home team is the not the favorite (ie. predicted to lose) or 0 otherwise
The number of points by which the team covered the over in the given week

The number of points by which the team covered the spread in the given week

A dummy variable that equals to 1 if the team’s starting quarterback does not play in the game and 0 otherwise
A dummy variable that equals to 1 if the teams backup quarterback gets their first start of the season and 0 otherwise
‘The number of games in the past 3 games in which the team covered the over

The number of games in the past 3 games in which the team covered the spread
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PriorGameATS = (Performance of Team A, relative to the spread, in Team A’s
last regular season game) — (Performance of Team B, relative to the spread, in
Team B'’s last regular season game)




