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Sleep vs. Coffee 

Introduction 
When considering possible choices for comparable variables, I was struck by the amount 

of coffee people tend to drink on a regular basis. I have also become curious as to whether men 

or women tend to drink more coffee each day. Finally, I was also curious about the cause of that 

coffee consumption. Because of this I also want to know if the numbers of hours of sleep that a 

person gets per night has an effect on their coffee consumption (Gangwisch et al. 2007). 

Thus, I initially want to compare the hours of sleep each gender gets per night to their 

average coffee consumption per day. This data will all be discrete as each person will be asked to 

round their sleep to the nearest hour, and coffee consumption to the whole cup. In this way, the 

independent variable will be the average hours of sleep per night, and the dependent variable will 

be the average cups of coffee consumed per day (Salazar-Martinez et al. 2004). 

Hypothesis 
Research Question: 

Do the hours of sleep a person gets per night affect the amount of coffee they drinks per day? 

The following null and alternative hypotheses are consistent for both groups (men and women): 𝐻଴: There is no correlation between the hours of sleep and a person’s average coffee

consumption per night. 𝐻ଵ: There is a correlation between the hours of sleep and a person’s average coffee

consumption per night. 

Based on personal experience, I think that there will be a strong correlation between the 

hours of sleep a person gets per night and their coffee consumption per day. That being said, I 

would also think that women consume more cups of coffee per day than men do, while at the 

same time men most likely get less sleep per night than women do. 

Methods 
I distributed a survey to 30 of my classmates so that they might ask their parents how 

much sleep they get per night as well as how much coffee they drink per day. This survey 

consisted of only two questions: 

1. On average How many hours of sleep do you get per night?

2. On average how many cups of coffee do you drink per day?

Returned to me was data on 30 men and 30 women. 

Although it is extremely difficult to not produce a biased data sample, the best method to 

use is Simple Random Sampling. However, as that is not possible, considering that would consist 

of a gaining a sample of every person within the entire state, country, or world, this study will be 

limited to the population of parents of students attending this school. Within this limited range a 

random sampling of students was taken by handing out my survey to the first 30 students who 

would take it as I passed them in the hall way. 
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Data 

 The compiled data for every man’s average hours of sleep and average cups of coffee 

consumed per day is shown in Table 1 below. The same data is shown for every woman who was 

part of this study is shown below in Table 2. 

 

Table 1: Men 

subject # hours of sleep coffee consumption 

1 6 1 

2 5 5 

3 7 3 

4 7 4 

5 8 2 

6 6 1 

7 4 1 

8 7 5 

9 7 0 

10 7 1 

11 6 3 

12 8 5 

13 5 1 

14 5 2 

15 5 3 

16 5 3 

17 7 3 

18 6 4 

19 7 2 

20 7 3 

21 7 0 

22 9 2 

23 4 6 

24 3 6 

25 6 4 

26 6 5 

27 7 2 

28 5 4 

29 8 1 

30 7 1 
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Table 2: Women 

subject # hours of sleep coffee consumption 

1 8 3 

2 4 5 

3 6 5 

4 7 2 

5 8 2 

6 8 1 

7 7 4 

8 8 0 

9 6 0 

10 6 2 

11 7 2 

12 7 1 

13 6 5 

14 6 4 

15 6 3 

16 5 4 

17 7 2 

18 8 1 

19 7 3 

20 6 2 

21 7 2 

22 7 2 

23 5 4 

24 6 3 

25 6 3 

26 7 2 

27 7 2 

28 7 3 

29 8 2 

30 8 1 

 

Figure 1 and 2 show the previous data displayed in their respective scatter plots. 
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Results 
Men 

Mean: ̅ݔ = ∑ ݔ݊
 

=ݔ̅ ͸ + ͷ + ͹ + ͹ + ͺ + ͸ + Ͷ + ͹ + ͹ + ͹ + ͸ + ͺ + ͷ + ͷ + ͷ + ͷ + ͹ + ͸ + ͹ + ͹ + ͹ + ͻ + Ͷ + ͵ + ͸ + ͸ + ͹ + ͷ + ͺ + ͹͵Ͳ ݔ̅  = ͸.ʹ͵ 

Square Mean: 
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Figure 1: Men's Sleep vs. Coffee 

Consumption 
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Figure 2: Women's Sleep vs. Coffee 

Consumption 
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ଶ̅̅ݔ ̅ = ଶ݊ݔ∑  

=̅̅ݔ̅̅̅ ͸ଶ + ͷଶ + ͹ଶ + ͹ଶ + ͺଶ + ͸ଶ + Ͷଶ + ͹ଶ + ͹ଶ + ͹ଶ + ͸ଶ + ͺଶ + ͷଶ + ͷଶ + ͷଶ + ͷଶ + ͹ଶ + ͸ଶ + ͹ଶ + ͹ଶ + ͹ଶ + ͻଶ + Ͷଶ + ͵ଶ + ͸ଶ + ͸ଶ + ͹ଶ + ͷଶ + ͺଶ + ͹ଶ͵Ͳ ଶ̅̅ݔ  ̅ = ͶͲ.͸͵ 

Standard Deviation: 𝑆௫ = ଶ̅̅ݔ√ ̅ − ଶ 𝑆௫ݔ̅ = √ͶͲ.͸͵ − ͸.ʹ͵ଶ 𝑆௫ = ͳ.͵͵͵ͺ 

Mean: ̅ݕ = ∑ ݕ݊
=ݕ̅  ͳ + ͷ + ͵ + Ͷ + ʹ + ͳ + ͳ + ͷ + Ͳ + ͳ + ͵ + ͷ + ͳ + ʹ + ͵ + ͵ + ͵ + Ͷ + ʹ + ͵ + Ͳ + ʹ + ͸ + ͸ + Ͷ + ͷ + ʹ + Ͷ + ͳ + ͳ͵Ͳ ݕ̅  = ʹ.͹͹ 

Square Mean: ݕଶ̅̅ ̅ = ଶ݊ݕ∑  

=ݕ̅ ͳ + ʹͷ + ͻ + ͳ͸ + Ͷ + ͳ + ͳ + ʹͷ + Ͳ + ͳ + ͻ + ʹͷ + ͳ + Ͷ + ͻ + ͻ + ͻ + ͳ͸ + Ͷ + ͻ + Ͳ + Ͷ + ͵͸ + ͵͸ + ͳ͸ + ʹͷ + Ͷ + ͳ͸ + ͳ + ͳ͵Ͳ ݕ̅  = ͳͲ.ͷ͹ 

Standard Deviation: 

𝑆௬ = ଶ̅̅ݕ√ ̅ − ଶ 𝑆௬ݕ̅ = √ͳͲ.ͷ͹ − ሺʹ.͹͹ሻଶ 𝑆௬ = ͳ.͹Ͳ͸ͷ 

Covariance: ̅̅ݕݔ ̅ = ݊ݕݔ∑ ̅̅ݕݔ  ̅= ͸ + ʹͷ + ʹͳ + ʹͺ + ͳ͸ + ͸ + Ͷ + ͵ͷ + Ͳ + ͹ + ͳͺ + ͶͲ + ͷ + ͳͲ + ͳͷ + ͳͷ + ʹͳ + ʹͶ + ͳͶ + ʹͳ + Ͳ + ͳͺ + ʹͶ + ͳͺ + ʹͶ + ͵Ͳ + ͳͶ + ʹͲ + ͺ + ͹͵Ͳ ̅̅ݕݔ  ̅ = ͳ͸.Ͷ͹ 𝑆௫௬ = ̅̅ݕݔ ̅ − ݔ̅ ∙  ݕ̅
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𝑆௫௬ = ͳ͸.Ͷ͹ + ͸.ʹ͵ ∙ ʹ.͹͹ 𝑆௫௬ = −Ͳ.͹͹ͺͻ 

Coefficient of Correlation: ݎ = 𝑆௫௬𝑆௫ ∙ 𝑆௬ ݎ = −Ͳ.͹͹ͺͻͳ.͵͵͵ͺ ∙ ͳ.͹Ͳ͸ͷ ݎ = −Ͳ.͵Ͷʹʹ 
Slope: ݉ = ݉ ௫ଶݏ௫௬ݏ = −Ͳ.͹͹ͺͻͳ.͵͵͵ͺଶ  ݉ = −Ͳ.Ͷ͵͹ͻ 
Constant: 𝑐 = ݕ̅ − 𝑐 ݔ̅݉ = ʹ.͹͸͸͹ − ሺ−Ͳ.Ͷ͵͹ͻሻ͸.ʹ͵͵͵ 𝑐 = ͷ.Ͷͻͷͻ 
 

Women 

Mean: ̅ݔ = ∑ ݔ݊
 

=ݔ̅ ͺ + Ͷ + ͸ + ͹ + ͺ + ͺ + ͹ + ͺ + ͸ + ͸ + ͹ + ͹ + ͸ + ͸ + ͸ + ͷ + ͹ + ͺ + ͹ + ͸ + ͹ + ͹ + ͷ + ͸ + ͸ + ͹ + ͹ + ͹ + ͺ + ͺ͵Ͳ ݔ̅  = ͸.͹Ͳ 

Square Mean: ݔଶ̅̅ ̅ = ଶ݊ݔ∑  

=̅̅ݔ̅̅̅ ͸Ͷଶ + ͳ͸ଶ + ͵͸ଶ + Ͷͻଶ + ͸Ͷଶ + ͸Ͷଶ + Ͷͻଶ + ͸Ͷଶ + ͵͸ଶ + ͵͸ଶ + Ͷͻଶ + Ͷͻଶ + ͵͸ଶ + ͵͸ଶ + ͵͸ଶ + ʹͷଶ + Ͷͻଶ + ͸Ͷଶ + Ͷͻଶ + ͵͸ଶ + Ͷͻଶ + Ͷͻଶ + ʹͷଶ + ͵͸ଶ + ͵͸ଶ + Ͷͻଶ + Ͷͻଶ + Ͷͻଶ + ͸Ͷଶ + ͸Ͷଶ͵Ͳ ଶ̅̅ݔ  ̅ = Ͷͷ.ͻͲ 

Standard Deviation: 𝑆௫ = ଶ̅̅ݔ√ ̅ − ଶ 𝑆௫ݔ̅ = √Ͷͷ.ͻͲ − ͸.͹Ͳଶ 𝑆௫ = ͳ.ͲͲͷͲ 

Mean: 
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ݕ̅ = ∑ ݕ݊
 

=ݕ̅ ͵ + ͷ + ͷ + ʹ + ʹ + ͳ + Ͷ + Ͳ + Ͳ + ʹ + ʹ + ͳ + ͷ + Ͷ + ͵ + Ͷ + ʹ + ͳ + ͵ + ʹ + ʹ + ʹ + Ͷ + ͵ + ͵ + ʹ + ʹ + ͵ + ʹ + ͳ͵Ͳ ݕ̅  = ʹ.ͷͲ 

Square Mean: ݕଶ̅̅ ̅ = ଶ݊ݕ∑  

ݕ̅ = ͻ + ʹͷ + ʹͷ + Ͷ + Ͷ + ͳ + ͳ͸ + Ͳ + Ͳ + Ͷ + Ͷ + ͳ + ʹͷ + ͳ͸ + ͻ + ͳ͸ + Ͷ + ͳ + ͻ + Ͷ + Ͷ + Ͷ + ͳ͸ + ͻ + ͻ + Ͷ + Ͷ + ͻ + Ͷ + ͳ͵Ͳ ݕ̅  = ͺ.Ͳ͵ 

Standard Deviation: 

𝑆௬ = ଶ̅̅ݕ√ ̅ − ଶ 𝑆௬ݕ̅ = √ͺ.Ͳ͵ − ሺʹ.ͷͲሻଶ 𝑆௬ = ͳ.͵͵ͷͶ 

Covariance: ̅̅ݕݔ ̅ = ݊ݕݔ∑ ̅̅ݕݔ  ̅= ʹͶ + ʹͲ + ͵Ͳ + ͳͶ + ͳ͸ + ͺ + ʹͺ + Ͳ + Ͳ + ͳʹ + ͳͶ + ͹ + ͵Ͳ + ʹͶ + ͳͺ + ʹͲ + ͳͶ + ͺ + ʹͳ + ͳʹ + ͳͶ + ͳͶ + ʹͲ + ͳͺ + ͳͺ + ͳͶ + ͳͶ + ʹͳ + ͳ͸ + ͺ͵Ͳ ̅̅ݕݔ  ̅ = ͳͷ.ͻͲ 𝑆௫௬ = ̅̅ݕݔ ̅ − ݔ̅ ∙ 𝑆௫௬ ݕ̅ = ͳͷ.ͻͲ + ͸.͹Ͳ ∙ ͺ.Ͳ͵ 𝑆௫௬ = −Ͳ.ͺͷͲͲ 

Coefficient of Correlation: ݎ = 𝑆௫௬𝑆௫ ∙ 𝑆௬ ݎ = −Ͳ.ͺͷͲͲͳ.ͲͲͷͲ ∙ ͳ.͵͵ͷͶ ݎ = −Ͳ.͸͵͵͵ 
Slope: ݉ = ݉ ௫ଶݏ௫௬ݏ = −Ͳ.ͺͷͲͲͳ.ͲͲͷͲଶ  ݉ = −Ͳ.ͺͶͳ͸ 
Constant: 𝑐 = ݕ̅ −  ݔ̅݉
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𝑐 = ʹ.ͷͲ − ሺ−Ͳ.ͺͷͲͲሻ͸.͹Ͳ 𝑐 = ͺ.ͳ͵ͺ͸ 
 

The three following Tables (3, 4, 5) confirm the previous calculations shown above. 

 

Table 3: Men 

 

independent variable dependent variable 

 subject # hours of sleep sleep^2 coffee consumption coffee^2 sleep*coffee 

1 6 36 1 1 6 

2 5 25 5 25 25 

3 7 49 3 9 21 

4 7 49 4 16 28 

5 8 64 2 4 16 

6 6 36 1 1 6 

7 4 16 1 1 4 

8 7 49 5 25 35 

9 7 49 0 0 0 

10 7 49 1 1 7 

11 6 36 3 9 18 

12 8 64 5 25 40 

13 5 25 1 1 5 

14 5 25 2 4 10 

15 5 25 3 9 15 

16 5 25 3 9 15 

17 7 49 3 9 21 

18 6 36 4 16 24 

19 7 49 2 4 14 

20 7 49 3 9 21 

21 7 49 0 0 0 

22 9 81 2 4 18 

23 4 16 6 36 24 

24 3 9 6 36 18 

25 6 36 4 16 24 

26 6 36 5 25 30 

27 7 49 2 4 14 

28 5 25 4 16 20 

29 8 64 1 1 8 

30 7 49 1 1 7 

 

Table 4: Women 

 

independent variable dependent variable 
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subject # hours of sleep sleep^2 coffee consumption coffee^2 sleep*coffee 

1 8 64 3 9 24 

2 4 16 5 25 20 

3 6 36 5 25 30 

4 7 49 2 4 14 

5 8 64 2 4 16 

6 8 64 1 1 8 

7 7 49 4 16 28 

8 8 64 0 0 0 

9 6 36 0 0 0 

10 6 36 2 4 12 

11 7 49 2 4 14 

12 7 49 1 1 7 

13 6 36 5 25 30 

14 6 36 4 16 24 

15 6 36 3 9 18 

16 5 25 4 16 20 

17 7 49 2 4 14 

18 8 64 1 1 8 

19 7 49 3 9 21 

20 6 36 2 4 12 

21 7 49 2 4 14 

22 7 49 2 4 14 

23 5 25 4 16 20 

24 6 36 3 9 18 

25 6 36 3 9 18 

26 7 49 2 4 14 

27 7 49 2 4 14 

28 7 49 3 9 21 

29 8 64 2 4 16 

30 8 64 1 1 8 

 

Table 5: Calculations 

Men Women 

Sleep Coffee  Sleep Coffee  

x-bar y-bar xy-bar x-bar x-bar xy-bar 

6.23333333 2.76666667 16.46666667 6.7 2.5 15.9 

(x-bar)^2 (y-bar)^2 

 

(x-bar)^2 (y-bar)^2 

 40.6333333 10.5666667 

 

45.9 8.033333333 

 sd sd covariance sd sd covariance 

1.33374993 1.70652343 -0.77888889 1.004987562 1.335415042 -0.85 
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n 

 

n 

 

30 30 

r r 

-0.34220696 -0.63334738 

m m 

-0.43785134 -0.84158416 

c c 

5.49594004 8.138613861 

 

Figures 3 and 4 below show the scatter plots with trend lines for men and women respectively. 

Also shown on the graphs are their respective trend line equations as well as their R-squared 

values. All of these equations and values are consistent with those found by the previous 

equations. 

 

 
 

y = -0,4379x + 5,4959 

R² = 0,1171 
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Figure 3: Men's Sleep vs. Coffee 

Consumption 
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Analysis and Conclusion 
 It can be seen from the previous data as well as from Figures 3 and 4, that there is a weak 

correlation for both genders between their hours of sleep per night and their cups of coffee 

consumed per day. For men the Correlation Coefficient ݎ = −Ͳ.͵Ͷʹʹ while for women ݎ =−Ͳ.͸͵͵͵ which means that for both genders, there is a noticeable negative correlation between 

these two variables. It can also be seen that there is a stronger relationship between women’s 

sleep and coffee consumption than in men. 

 The negative ݎ and ݉ values are indicative of the negative correlation which implies that 

as people get more sleep, they drink fewer cups of coffee. Thus, there is enough evidence to 

reject the null hypothesis and conclude that there is a correlation (though weak) between the 

number of hours a person sleeps per night and their coffee consumption throughout the next day. 

 I do think that my method of analysis is effective though rather constrained by resources 

to only students and their parents within my own personal access, which may make the data 

unintentionally biased. It would be nice to expand this analysis to a larger study group, possibly 

including the entire school or even going so far as to find out these correlations for the entire 

country (Lopez-Garcia et al. 2006). More advanced methods would have to be employed of 

course but previous studies like this have been conducted (Horne 2018) though the comparison 

of men to women in this context, I have not seen before. 

 Personally this process has shown me how difficult it can be to come up with a viable 

project idea as I had to change my topic three times before I discovered something I was both 

interested in and able to easily accomplish. It was also challenging to word my title as well as my 

survey questions so that they were both easily understood and answerable within a short time 

frame. This has given me a new found respect for mathematicians and statisticians as I have 

gotten a small glimpse of the work that goes into a study like this. 

  

y = -0,8416x + 8,1386 

R² = 0,4011 
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Figure 4: Women's Sleep vs. Coffee 

Consumption 
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