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Probability and Statistics: Chapter 5 Car Project
Random sampling
Before conducting any statistical research, there must be a random sample to be collected, which will be an unbiased representative of the population. The sample collected must be a random sample and they must be independent from each other. An unbiased random sample is a very important feature in random sampling for drawing conclusions. In this scenario, the population of concern is all the cars in Hardon High School. I later decided that I should collect a random sample of 31 cars. Although larger samples provide more statistical certainty, they require more work. To ensure that my sample was random, I collected few random samples from each locations in the school. Since my sample size was not quite large, I made sure that all the 31 observations were complete.
Data analysis
Sampling is done in order to estimate the proportion that has a specific characteristics. I analysed the proportion of color variable with the formula:

Table 1 below shows the proportion of each color variable.
		Table 1

	Color
	proportion
	Percentage

	Black
	0.1935
	19.35%

	Purple
	0.0323
	3.23%

	Red
	0.1935
	19.35%

	Silver
	0.4516
	45.16%

	White
	0.1291
	12.91%

	TOTAL
	1.0000
	100.00%


The confidence intervals can also be computed from the proportions using the formula: 

Where:

Table 2 below shows the confidence intervals drawn from the sample proportions.

	Table 2

	Color
	Number
	proportion
	Margin of error
	Confidence Interval

	
	
	
	
	Lower limit
	Upper limit

	Black
	6
	0.1935
	0.40824829
	-0.215
	0.602

	Purple
	1
	0.0323
	1
	-0.968
	1.032

	Red
	6
	0.1935
	0.40824829
	-0.215
	0.602

	Silver
	14
	0.4516
	0.267261242
	0.184
	0.719

	White
	4
	0.1291
	0.5
	-0.371
	0.629

	TOTAL
	31
	1
	
	
	


From the confidence intervals, we can draw the following conclusions from the colour variable:
· We are 95% confident that the proportion all the cars in the lot that are black is between -0.215 and 0.602.
· We are 95% confident that the proportion all the cars in the lot that are purple is between -0.968 and 1.032.
· We are 95% confident that the proportion all the cars in the lot that are red is between -0.215 and 0.602.
· We are 95% confident that the proportion all the cars in the lot that are silver is between 0.184 and 0.719.
· We are 95% confident that the proportion all the cars in the lot that are white is between -0.371 and 0.629.
Data visualization
The bar plots will be used to visualize each variable. Data visualization makes it easy to make descriptive statistical inference.
[image: ]The predominate colour was silver and the least colour was purple. The cars with red and the black colours were equally distributed.




[image: ]From the bar plot, we can observe that the cars which had an average age had the highest frequency and the old cars were the least.




[image: ]The predominate car make was Toyota and the car makes that had the least frequencies were Acura, Audi and Jeep. Moreover, several car makes had the same frequencies. Acura, Audi and Jeep had the same frequencies, BMW, Hyundai Nissan and Volkswagen had the same frequency.

[image: ]From the bar plot, we can observe that most cars did not have personalised plates compared to those that had personalised plates.




In this project, I’ve learnt about random sampling when conducting a statistical research. Moreover, the research has helped me about conducting confidence intervals and making statistical inferences on the confidence intervals. Data visualization is a very important part in statistical analysis. It also helps in drawing noticeable statistical inferences on the distribution of data.
DATASET FOR THE PROJECT
	Color
	 Age
	Make
	Personalized plates?

	Silver
	[bookmark: _GoBack]Avg
	Acura
	No

	Red
	Old
	Toyota
	No

	Silver
	Avg
	Toyota
	Yes

	Red
	Avg
	Toyota
	No

	Silver
	Avg
	Honda
	No

	White
	Avg
	Nissan
	No

	Silver
	Avg
	Toyota
	No

	Black
	New
	Audi
	No

	Black
	New
	BMW
	Yes

	Silver
	Avg
	Toyota
	No

	Silver
	New
	Ford
	Yes

	White
	Avg
	Toyota
	No

	Black
	New
	Toyota
	No

	Red
	New
	Jeep
	No

	Silver
	New
	Honda
	Yes

	Silver
	New
	Hyundai
	No

	White
	Avg
	Honda
	No

	Red
	Avg
	Ford
	No

	Silver
	New
	Hyundai
	No

	Black
	New
	Volkswagen
	No

	Black
	Avg
	Toyota
	No

	Black
	New
	Toyota
	No

	Red
	Avg
	Ford
	Yes

	Silver
	New
	Toyota
	No

	Silver
	Avg
	BMW
	No

	Silver
	Avg
	Nissan
	No

	Purple
	Avg
	Toyota
	No

	Silver
	New
	Toyota
	Yes

	White
	New
	Honda
	No

	Silver
	New
	Volkswagen
	No

	Red
	Old
	Toyota
	No
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