Case Study

For each of the 4 research question in the following cases, propose the appropriate
statistical methods, what assumptions need to be checked for the method and how to
check those assumptions.

Case 1. The consumer opinions on the effectiveness of energy drink.

Background: The popularity of energy drinks has risen constantly since the introduction
of the first major energy drink in 1997, Red Bull. An energy drink, by definition, is a drink
aimed to increase the consumer’s mental alertness and physical performance. A serving
of energy drink can contain the same amount of caffeine as 5 ounces of coffee, which is
the same as two cans of popular caffeinated soft drinks.

The typical college students’ day consists of strenuous and demanding schedule. One
can often strike the need to get an extra boost of energy or alertness during the day in
order to accomplish. The point of the study is to indentify if energy drinks are an effective
tool for a typical college student, and what factors influence students’ rating of
effectiveness. In total there are five variables measured: age, gender, average sleeping
hour, stress level and effectiveness.

Data: A 6-question survey was given to 33 randomly and independently chosen college
students. A sample data is shown below.

subject |age gender |hr_sleep |stress |effectiveness
1 y21 F 7t09 high 4.8
2 n21 M 7to9 low 1.9
3 n21 F 4t06 high 2.2

Subject: subject Id;

Age: age group, younger than 21 (“y21”) or otherwise (“n21”);

Gender: female (“F”) or male (“M”);

Hr_sleep: time spent on sleeping, seven to nine (“7t09”) or four to six (“4t06”) hours on
average per day;

Stress: high or low;

Effectiveness: difference of energy level between after and before drinking the energy
beverage.

Research questionl: the effectiveness is related with the resting situation. So the time
spent on sleeping impacts students’ rating of effectiveness.

Research question2: The stress level is affected by the sleeping time.



Case2. Can you hear these words?

Background: To test whether a hearing aid is right for a patient, audiologists play a tape on
which words are pronounced at low volume. The patient tries to repeat the words. There are
several different lists of words that are supposed to be equally difficult. Are the lists equally
difficult when there is background noise? To find out, an experimenter had subjects with normal
hearing listen to four lists with a noisy background.

Data: The data set contains 96 responses. The experimenter assigns 96 subjects to 4 groups at
random. Each group of 24 subjects listens to one of the lists. All individual listen and respond
separately.

percent level
23.4 1
42.4 4
29.0 3
31.7 2

Percent: the response variable was the percent of the 50 words in a list that the subject
repeated correctly;
Level: the level of difficulty, 1-4.

Research question: Are the four lists are equally difficult?

Case3: Plant density and cob weight.

Background: Twenty plots, each 10 x 4 meters, were randomly chosen in a large field of corn.
For each plot, the plant density (humber of plants in the plot) and the mean cob weight (gm of
grain per cob) were observed.

Data: a sample of size 20 was collected, as demonstrated below.

density |weight
137 212
107 241
132 215
135 225

Density: plant density of the plot, or the number of plants;
Weight: the mean cob weight in grams.

Research question: Does plant density have an effect on cob weight?



