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Math 1342 Probability and Stat Project: Technical Memo
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Technical Memo
To: Office of President
From: TSC Survey Team
Subject: Types of shoes students, faculty and staff members wear on campus.
Date: 11/07/2021
[bookmark: _GoBack]This is in response to the survey done on the type of shoes that students, and faculty, and staff members were in campus. Upon analysis of the collected data, viable recommendations are provided to advice the Office of the president on the type of pavement to put on campus. This is crucial because it enables them to choose a pavement type that would fit the campus style, be pleasant to walk on, long lasting and affordable. The collected data was presented in table 1 below.
Table 1: Collected data of shoe types among campus students, faculty, and staff members.
	
	Athletic shoes
	Sandals
	Dress Shoes
	Other
	Total

	Men
	35
	2
	9
	12
	58

	Women
	21
	16
	22
	12
	71

	Total
	56
	18
	31
	24
	129



Statistics Questions
Question 1
The appropriate data collection method is through observation. This ensures that the participants are not influenced by the data collector, regarding the type of shoes they are wearing. The data collector just notes the gender and the type of shoes the students are wearing and record it in one of the predetermined categories, i.e. athletic shoes, sandals, dress shoes, and others.
Question 2 
Random sampling is used to ensure that every student, faculty, and staff member has an equal chance of being included in the survey. To conduct this type of sampling, students, faculty, and staff members are randomly selected and their data collected to be analyzed later.
Question 3
The population of the study involves students, faculty, and staff members on campus, which is around 5000 while the sample size in this project is 129, with 58 men and 71 women. The distribution of the various shoe types is presented in the figure 1 below.
Question 4

Figure 1: Bar graph for the distribution of the various shoe types
Question 5
Based on the bar graph in figure 1 above, Athletic shoes in men is the most common shoe type on campus. They are also popular among women together with dress shoes. Sandals among men are the least popular. While the popularity of other shoe types is equal among men and women on campus.
Probability Questions
Question 1
The probability that a person picked in the data set is a man is given by the number of men in the data set divided by the number of participants in the survey, which is 58/129 or 0.45.
The probability that a person picked in the data set wears athletic shoes is given by the number of participants wearing athletic shoes divided by the sample size, which is 56/129 or 0.43.
The probability that a person picked in the data set is a man or wears athletic shoes is given by the probability of picking a man plus the probability of picking a person wearing athletic shoes, which is calculated as follows: 0.45 + 0.43 = 0.88.
The probability that a person picked in the data set is a person wearing sandals, given that the person is female is given by the number of females wearing sandals divided by the number of all females as follows: 16/71 or 0.23.
The probability that a person picked in the data set is wearing sandals and dress shoes is given by the probability of wearing sandals multiplied by the probability of wearing dress shoes. The probability of a person wearing sandals is 18/129 or 0.14. The probability of wearing dress shoes is 31/129 or 0.24. The probability of picking a person with sandals and dress shoes is given by 0.14 * 0.24, which is 0.0336.
Question 2
The probability that if I pick two different people from the data, without replacement, they will be wearing athletic shoes is given by:
Probability of the first person wearing athletic shoes is 56/129
Probability of the second person wearing athletic shoes is 55/128
Total probability is 56/129 * 55/128 = 0.19
The probability that if I pick two different people from the data, without replacement, the first is a man wearing athletic shoes and the second is a woman wearing dress shoes is given by:
Probability of the first person being a man wearing athletic shoes is 35/58.
Probability of the second person being a woman wearing dress shoes is 22/71.
Total probability is 35/58 * 22/71 = 0.19
Question 3
The probability that if I pick two different people from the data, with replacement, both are wearing athletic shoes is given by:
Probability of the first person wearing athletic shoes is 56/129
Probability of the first person wearing athletic shoes is 55/129
Total probability is 56/129 * 56/129 = 0.19
The probability that if I pick two different people from the data, with replacement, the first is a man wearing athletic shoes and the second is a woman wearing dress shoes is given by: 
Probability of the first person being a man wearing athletic shoes is 35/58
Probability of the first person being a woman wearing dress shoes is 22/71
Total probability is 35/58 * 22/71 = 0.19
Conclusion
Connection of probability and statistics
Probability concerns numerical descriptions of how likely an event can occur as well as how likely that proposition could be true. It also gives us a numerical description of how likely the event may not occur. Probability is given by a numerical value that is between 0 and 1, with 0 indicating absolute impossibility and 1 indicating absolute certainty. Statistics involves the collection, analysis, and interpretation of data (Porter, n.d.). It is applied in choosing the method to collect and analyze data. It also provides the means to count and equations to analyze data.
The two concepts are connected in that probability depends on statistics in providing data and facilitating the reliability of the calculated probabilities. While probability provides the likelihood of future events occurring, statistics involves analyzing the frequency of past events.  This analysis of past events provides numerical ground for predicting future events. The more the sample size in a statistical analysis, the more reliable it will be in predicting future events. Besides, as more repetitions of an experiment are done, the relative frequency becomes closer to the predicted theoretical frequency (Porter, n.d.). Through the use of probability and statistics, analysis of the shoe types worn on campus could be used to predict the appropriate pavement type on campus.
Observations Made from the Data
There were a number of shoes that did not appear in the sample. These include boots, ballet shoes, boat shoes, oxford shoes, and high heels. Boots could have been included in other category of other, as they are not common among students and faculty members. Ballet shoes are more common for ballet dancers and thus would not be a relevant category to be included in the survey considering that the participants were students and faculty members. Oxford shoes are common among members of the corporate business world but not among students. Boat shoes and high heels are also unpopular among students. Athletic shoes appeared in large quantities in the sample depicting its popularity among campus students. This owes to their comfortability, affordability and ease of movement.
The population is a good representation of the college because it includes the major shoe types among students and faculty members. Also, there is the consideration of the gender variability in the sample. However, the sample size is significantly small considering the population of college. This could affect the reliability of the results of the analysis. The data does not appear skewed and the difference in the gender proportions could be accounting by the relative proportions of the two genders in college.
Recommended Pavement Choices
Based on the analysis of the data on the shoe types worn on campus, athletic shoes are the most common. The probability of a person picked at random is wearing athletic shoes is 0.43. The appropriate pavement for this shoe type is permeable interlocking concrete pavement. The pavement remains cool even during summer because there is ample circulation of water and precipitation (Green Blue Urban, 2017). Also, it harnesses the melting of ice thus allowing easy movement even during winters. Its permeability ensures that it does not produce heat islands that could cause discomfort during hot weathers. Besides, it can be made using recycled materials hence promoting environmental conservation and affordability.
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