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An overwhelming majority of undergraduate college students drink alcohol. This fact is undeniable. Studies have indicated the true percentage of college aged students who drink is close to 88%
. This study takes a brief glance at the drinking culture of Dartmouth College, a college as famous for its fraternities as it is for its membership in the Ivy League. 
At Dartmouth, the drinking game of choice is a highly competitive game called ‘pong’. This game is played at every one of the Greek houses on the Dartmouth campus, and is a central point of the Dartmouth social scene. Before a more detailed study can be created regarding Dartmouth drinking habits, some details regarding pong must be specified. In pong, teams of 2 people face off against one another. The goal is to remove all of your opponents cups from the table before they remove yours, by ‘hitting’ or ‘sinking’ cups with a ping-pong ball. In every game, there is a winning team and a losing team. There can not be a tie.
This study has three primary goals. The first is to estimate statistics regarding Dartmouth drinking habits in a variety of ways, including confidence intervals and t-tests on both the drinking and pong habits of students. The second goal of the study was to determine if students exaggerate their pong prowess. The final goal of this study was to create regression models in an attempt to explain the pong culture of Dartmouth.

The first step in this study was to collect data regarding a number of variables from the Dartmouth population at large. After attempts to collect data by person were met with dislike by fellow students, ‘blitzmail’ was utilized to survey a large portion of the student population. The survey is attached as Document A. Of the approximately 600 students that received this survey, 119 responded. Processed data is included as Document B.  For variables that are dummies, the value under the column “mean” represents the percentage of students that responded in the affirmative to the question.
A large amount of response bias was found among the students who responded to this survey. This bias is primarily found in the class year data for the respondents, included as Document C. Of the 119 students that responded, 106 were sophomores at Dartmouth (members of the class of 2008). One possible reason for this bias is that there was ‘blitz’ bias; the names of students that surveys were sent to included a much higher proportion of students in the sophomore class. Another possible explanation for this bias is that a higher response rate may have been expected from sophomores as the persons surveying the general population were sophomores as well.  Name recognition may have played a role in receiving much higher response rates from the class of 2008.
The biases in our sampling should not affect the quality of our data or our ability to use it to make inferences, for a couple of reasons.  First, the distribution of drinkers among college students is believed to be uniform across all grades, as few students choose to begin drinking or to stop drinking as an upperclassman.  This would imply that having a class year bias would not affect the representative nature of these results for the entire student population. In addition, because our sampling methods were exogenous to what we intend to study, having a disproportionate number of sophomores shouldn’t affect our conclusions (in other words, we don’t expect sophomores to be more or less likely to exaggerate their drinking or pong skills than the general population).
After compiling our data, we began by running a confidence interval on the percentage of students who drink at Dartmouth. Our sample percentage was 84%, and the 95% confidence interval ranged from .7735 to .9032.  This range contains the published percentage of college students overall that drink, so we have no reason to believe that Dartmouth’s drinking situation is atypical.
Next, we created a confidence interval for the percentage of students in Greek houses based on our sample. After removing members of the class of 2009, who cannot officially be members of Greek houses, we were left with a sample of size 111, with sample mean 61%. A 95% confidence interval estimated that the range for the true proportion of students in a Greek house would be [.5205, .7047]. This is also representative of the Dartmouth population at large; as per the CFS statistics, approximately 60% of eligible students are members of a Greek house.
After testing that the sampled population was representative of the Dartmouth student population, we decided to compare different sections of the population.  First, we wanted to determine if Greek-affiliated students were more likely to drink. Looking at the Greek affiliated students (n=68) the percentage of students who drank was estimated to be roughly 94%. A 95% confidence interval on this variable estimates that the range for Greek-affiliated students who drink is [.8837, .9985]. The fact that the upper bound of this interval is under 1 is an important factor, as it allows our data to be mapped by a normal distribution.

Performing the same test on unaffiliated students (n=51), the percentage of students who drank was 70.5%. The 95% confidence interval on this variable had the range [.5764, .8353]. Comparing this range to the range of the Greek affiliated students, it appears as though a greater proportion of the Greek affiliated students drink.
Next, we wanted to determine the percentage of pong games that students believe they win. Using the entire data set, the mean reported percentage was found to be 37%, with a 95% confidence interval covering the range [.3236, .4243]. At first, these figures were fairly shocking, and nearly led to a mistaken conclusion that students would actually underestimate their pong skills.

However, it quickly became apparent that winning percentage could not be used to determine if students lied about their drinking habits. The reason for the original bias is a necessity of a game of pong: there is a winner and a loser. The winning team will typically remain on the table, playing more games, and thus a good winning team would defeat a number of other teams before finally losing. Expressing this numerically, for every 10 games of pong played, there must be 10 winners and 10 losers – but the winner is often the same team in multiple games.  As a result, there may be a higher number of students reporting winning percentages under 50%, but the people reporting percentages above 50% may be playing more games.  In fact, we found this to be the case, as estimated winning percentage and number of games played were positively correlated (r = .4963).  The three winning percentage PDF graphs attached as Document D illustrate this fact.
After realizing the flaw in the original confidence interval, two new variables were created to measure wins and losses explicitly, as opposed to simply winning percentage. The expected number of wins and losses for each player was measured, by taking the number of games that each respondent played in a two week period and multiplying by their estimated winning percentage (or losing percentage for expected losses). The data set for these two new variables, as well as the data for the difference between the expected wins and expected losses, is attached as Document E. Also included is the PDF for expected wins.
After correcting for the number of games played factor, a two sample t-test was used to determine if a null hypothesis that the expected number of wins minus the expected number of losses was equal to 0 could be rejected. A t-statistic of 2.0883 for the difference was found, greater than our critical value for a two-sided alternative at the α = .05 level. The null hypothesis was rejected in favor of the conclusion that the expected number of wins minus the expected number of losses was greater than zero. In other words, the average Dartmouth student overestimates his or her ability at pong.  This test is shown more fully in Document F. A one-sample test is also included in Document F. This test, which has the same statistics through the use of the expected difference, proves the equal nature of the one and two sample tests for this variable, as they are really computing the same thing.
The next step in our analysis was to look at a comparison between the pong skills of male and female players. This was done by comparing the expected difference of males to the expected difference for females, with the null hypothesis that there was no difference between the two. However, a t value of 1.5958 was found, which falls below the critical value of t for a two-sided alternative with α = .05. We were unable to reject the null hypothesis that the pong abilities of males and females are equal (or, at least, that they perceive their abilities equally). This hypothesis test is included as Document G.

A similar test was run comparing the pong skills of Greek affiliated and non-Greek students. Using a null hypothesis that there was no difference in the expected difference for the two, a t value of 1.4859 was found, which again falls below the critical value of t for a two-sided alternative with α = .05. We were unable to reject the null hypothesis that affiliated students are of the same ability as independent students. This test is also included as Document G.
The final goal of this study was to create a multiple regression to model pong playing. The first regression that was created was an attempt to predict the number of games that a person would play, using the covariates for Greek affiliation, class year, percentage of games won, drinking habits, and gender. The regression output from Stata is included as Document H. The only two covariates that were found to be significant at the α = .05 level were percentage of games won and gender. For every 10% better a player believes his or her winning percentage is, he/she will play approximately 1 more game every two weeks (the variable percent is scaled from 0 to 100). There was a negative correlation to gender, with a female expected to play 4.7 fewer games every two weeks than a male, all other covariates being equal.
Another regression model was created to predict winning percentage based on Greek affiliation, gender, number of games played, and whether or not the subject drinks. The regression data is shown as Document I. In this case, the significant variables were house membership, which was estimated to lead to an 15% increase in estimated winning percentage; and number of games played, which predicted a 1% increase in winning percentage for an additional game played in a 2-week period. The r2 value for this test was .3432. A correlation chart is also included in Document I, showing the relationship between games played and winning percentage.

This survey was a brief attempt to study drinking habits at Dartmouth, but it was thorough enough for us to achieve our goals and be confident in our results. We found a representative sample of Dartmouth in all aspects but class year, evidenced by our confidence intervals on Greek affiliation and the percentage of drinkers. We also were able to statistically prove our hunch that students tend to inflate their pong ability when discussing their skills with other people, although relationships between perceived skill and gender, and perceived skill and Greek affiliation, could not be proven. Lastly, multiple regression models were created in order to model both the percentage of games won and games played during a two-week period.
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Document B

	Variable
	Obs
	Mean
	Std dev
	min
	max

	Gender
	119
	1.596639
	.4926464
	1
	2

	Year
	119
	2007.983
	.4868298
	2006
	2009

	House
	119
	.5714286
	.4969641
	0
	1

	Drink
	119
	.8403361
	.3678428 
	0
	1

	Games
	119
	5.310924
	8.020628
	0
	50

	Percentage
	119
	.3739916
	.2775609
	0
	.9


Document C

	Class year
	Freq
	Percent

	2006
	5
	4.20

	2008
	106
	89.08

	2009
	8
	6.72

	Total
	119
	100


Document D

PDF showing the % of games won
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PDF showing the % of games won given that games > 9
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PDF showing the % of games won given that games > 19.
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Document E

	Variable
	Obs
	Mean
	Std Dev
	Min
	Max

	Expwins
	119
	3.081807
	5.714027
	0
	37.5

	Explosses
	119
	2.229118
	3.071668
	0
	18

	Difference
	119
	.8526891
	4.454215
	-12
	25


PDF of expected wins.
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Document F
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	Var.
	Obs.
	Mean
	Std Error
	Std. Dev
	95% CI lower
	Upper

	Expwins
	119
	3.081807
	.523804
	5.714027
	2.044532
	4.119081

	explosses
	119
	2.229118
	.2815793
	 .071668
	1.671514
	2.786721
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	Var
	Obs
	Mean
	Std Err
	Std Dev
	95 low
	95 high

	expdiff
	119
	.8526891
	.4083172
	4.454215
	.0441099
	1.661268
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Document G
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	Gender
	Observations
	Mean
	Std. Error
	Std. Deviation
	95% CI

	Males
	48
	1.64
	.9463924
	6.556799
	(-.2639, 3.544)

	Females
	71
	.320
	.2333
	1.9663
	(-.1449, .7858)

	Difference
	 
	1.319
	.8269
	 
	(-.3181, 2.957)
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	Affiliated?
	Observations
	Mean
	Std. Error
	Std. Deviation
	95% CI

	No
	51
	.155
	.1519
	1.085
	(-.1494, .4608)

	Yes
	68
	1.375
	.701
	5.780
	(-.0238, 2.774)

	Difference
	 
	1.220
	.8209
	 
	(-.406, 2.846)
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Document H
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	Variable
	Coefficient
	Std. Error
	T
	P>|T|
	95% CI

	House
	1.4549
	1.392
	1.04
	.298
	(-1.304, 4.213)

	Year
	1.7186
	1.256
	1.37
	.174
	(-.7704, 4.2076)

	Percent
	.1109
	.0251
	4.41
	.000
	(.06112, .1607)

	Drink
	2.0861
	1.773
	1.18
	.242
	(-1.427, 5.599)

	Female
	-4.708
	1.257
	-3.75
	.000
	(-7.198, -2.218)

	Constant
	-12.332
	10.298
	-1.20
	.234
	(-32.73, 8.0707)
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Document I

	Variable
	Coefficient
	Std. Error
	T
	P>|T|
	95% CI

	House
	.1554
	.0462
	3.36
	.001
	(.0639, .2469)

	Female
	-.0233
	.04618
	-0.50
	.615
	(-.1148, .0682)

	Games
	.0129
	.003
	4.30
	.000
	(.00695, .0189)

	Drink
	.0842
	.06124
	1.38
	.172
	(-.0371, .2055)

	Constant
	.1598
	.0609
	2.62
	.010
	(.0391, .2805)
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Correlation between games played and percentage of games won
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Drinking at Dartmouth








Brian Lloyd and Tom Healy


Math 50 – Winter 2006








1. Gender





2. Class Year:





3. Are you a member of a coed, fraternity, or sorority (yes/no)?





4. Do you drink?





5. On average, how many games of pong would you say you play in a two-week period?





6. What percentage of your pong games do you think you win?








H0 = expwins – explosses = 0


H1 = expwins – explosses > 0











            


Ha: mean(diff) > 0


t =   2.0883


P > t =   0.0195





Ho = expdiff = 0


H1 = expdiff > 0





Degrees of freedom: 118


                           			


H1: mean > 0	 Thus, we can reject the null hypothesis.


t =   2.0883


P > t =   0.0195





H0: Expdiffmale = Expdifffemale





H1: Expdiffmale ≠ Expdifffemale

















t = .8527/.4083 = 1.5958      df = 117           P>|t| = .1132


We are unable to reject the null hypothesis





H0: Expdiffhouse = Expdiffnothouse





H1: Expdiffhouse ≠ Expdiffnothouse

















t = 1.220/.8209 = 1.4859    df = 117           P>|t| = .1400


We are unable to reject the null hypothesis





Games = B0 + B1(house) + B2(classyear) + B3(percent) + B4(drink) + B5(female) + u





r2 = .3528





Percentage = B0 + B1(house) + B2(female) + B3(games) + B4(drink) + u





r2 = .3432
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