Math 1040
Term Project: Skittles
Contributing members
Natalia Aland, Chris Hussey, Andre Bettinson, Matt Hayes
Introduction
The goal of this project is to put together many of the concepts that we have learned throughout the MATH 1040 Introduction to Statistics class this semester, such as organizing and analyzing data, drawing conclusions, and thus interpreting the results, using confidence intervals and hypothesis tests. For this project each student in the class purchased one 2.17-ounce bag of Original Skittles and recorded how many candies of each color were in their bag. 
Part 1
We determined the proportion of each color of candy and created a pareto chart and pie chart for the total number of each color of candies in the entire class. We compared the class data to our own personal data and noted any similarities or differences.
Part 2
We used the skittles data to create statistical summaries of the mean, standard deviation and 5-number summary. We made a frequency histogram of the total significance of difference qualitative and quantitative methods of analysis.
Part 3
We found three difference confidence intervals: population proportion, mean and standard deviation, we then interpreted each confidence interval.
Organizing and Displaying Categorical Data: Colors

	
	Red
	Orange
	Yellow
	Green
	Purple
	TOTALS

	My Findings
	10
	11
	12
	15
	13
	61

	Proportion
	0.164
	0.180
	0.197
	0.246
	0.213
	1.000

	Class Total
	525
	555
	609
	607
	651
	2947

	Proportion
	0.178
	0.188
	0.207
	0.206
	0.221
	1.000


 

 
 

Organizing and Displaying Quantitative Data: The Number of Candies per Bag


	Column
	n
	Mean
	Std. dev.
	Min
	Q1
	Median
	Q3
	Max

	Total
	49
	60.14
	2.07
	55
	59
	60
	62
	65
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   From these graphs we can conclude that the frequency histogram is normally distributed. This distribution is expected because the median number of candies per bag is 60 by the mean is only 60.14. My data agrees with the data collected by the whole class because the highest frequency of candies per bag was between 65-65 candies per bag. My bag has 61 candies, which falls right in that class.
Categorical variables are also known as qualitative variables. These variables can be put into different categories, such as a model of a car, color, etc. Quantitative data is data that can be ordered and measured. The number of candies in a bag of skittles is quantitative, whereas the color of the candy is categorical. 
Graphing quantitative data is best done with histograms, stem leaf plots, dot plots, bar graphs and box plots. All these types of graphs can be used to measure the quantity of a certain variable. Categorical data is best graphed using a method that lest you compare the groups to one another. A bar graph can work for both quantitative and categorical data, but a pie cart doesn’t make sense for the quantitative data because it is comparing categories to the whole. A pie chart would effectively show the proportion of each color of the skittles in a bag (categorical data) but cannot effectively be used to show the number of skittles in a bag (quantitative data).


When it comes to calculations, mean and median only make sense for quantitative data. The mean is the average quantity of something in a entire sample, therefore it is a more meaningful calculation when applied to quantitative data. The median represents the middle value of the data and once again makes the most sense only when applied to quantitative data. the best central tendency to apply to categorical data is the mode. When looking at the colors of candy in a skittles bag, you may not be able to find the average color of the median color, but you can establish which color occurs the most often. Likewise, the looking at the number or candies in a skittles bag, the best values for probability distributions are going to be the average and median number of skittles.


Confidence Intervals
99% Confidence Interval estimate for the population proportion of yellow candies
				      
		 
99% Confidence Interval Estimate (0.188, 0.226)
Confidence intervals estimated from a population proportion are used to determine, with the specified degree of confidence, the proportion of a characteristic found within a population. In relation to the skittles, we are 99% confident that the proportion of yellow skittles in any bag of skittles falls between 0.188 and 0.226.


95% Confidence Interval estimate for the population mean number of skittles per bag
n = 49 samples		Sx = 2.07		Sample Mean = 60.14
Standard error of the mean = 
The t-value was found using the degree of freedom of 50
		
95% Confidence Interval Estimate (59.546, 60.734)
Confidence interval estimates of the population mean use sample data to infer an interval with the specified degree of confidence that the mean characteristic of a population should fall within. In this case, we are 95% confident that the mean number of skittles in any bag is between 59.546 and 60.734.
98% confidence interval estimate for the population standard deviation of the number of candies per bag
N = 49		S = 2.07		Sample Mean = 60.14
	


Confidence interval estimates from the population standard deviation uses the sample standard deviation to generate an interval that the population standard deviation of the number of candies should fall within, with the specified level of confidence. In the case, we are 98% confident that the population standard deviation is within 59.451 and 60.829 candies. The problem with confidence interval estimates taken from the sample standard deviation is that the sample standard deviation may be quite different from the actual population standard deviation. 
The purpose of taking sample data and calculation statistics from them to apply those statistics to a larger population. Since a population is larger than a sample, how well a sample statistic can be used to estimate a population parameter is an issue. A confidence interval helps to solve that issue by allowing us to provide a range of values that the population parameter is likely to fall within. The intervals are constructed with a certain level of confidence, reflected as a percentage and 95%, 98% or 99%. 

Hypothesis Tests 
A hypothesis test assesses whether a claim of a value of a population proportion, a population mean, or a population standard deviation and whether or not the claim is true. The purpose of a hypothesis test is to make a conclusion about a claim. 
Use a 0.05 significance level to test the claim that 20% of all Skittles candies are red. 
n = 2947		x = 525					
		
Step 1: The original claim is that 20% of all Skittles candies are red. 
Step 2: The opposite of the original claim is 
Step 3: The null hypothesis is  and the alternative hypothesis is 
Step 4: The significance level 
Step 5: Because the testing claim is a population proportion p, the sample statistic  is relevant, which makes this a normal distribution.  
Step 6: The test statistic z = -2.986 is calculated as: p-value = 0.0014 < 0.05 
Step 7: Because the p-value is less than the significance level of  the null hypothesis is rejected. 
Step 8: From this hypothesis test, because the null hypothesis was rejected there is sufficient evidence to warrant rejection of the claim that 20% of all Skittles candies are red.  
Use a 0.01 significance level to test the claim that the mean number of candies in a bag of Skittles is 55. 
n = 49		x = 60.14				S = 2.07	
		
Step 1: The original claim is that the mean number of candies in a bag of Skittles is 55.
Step 2: The alternative to the original claim is . 
Step 3: The null hypothesis is  and the alternative hypothesis . 
Step 4: The significance level 
Step 5: Because the testing claim is a population mean , the sample statistic mean  is relevant, which makes this a student t distribution. 
Step 6: The test statistic t = 17.382 is calculated as:  p-value < 0.0005     
Step 7: Because the p-value of is less than the significance level of  = 0.05 we reject the null hypothesis. 
Step 8: There is sufficient evidence to warrant rejection of the claim that the mean number of candies in a bag of Skittles is 55. 
 
 
Reflection 
The condition that qualified for doing interval estimates and hypothesis test for population proportions includes that these samples were from simple random samples, the conditions for a binomial distribution that the np > 5 is satisfied with a normal distribution. 
The condition that qualified for doing interval estimates and hypothesis test for population means included that these samples were from a simple random sample, the samples were larger than 30 and/or that the populations were normally distributed. The sample for this population mean did meet these requirements as the data that was collected was a simple random sample and that though sample size was 49, from the Histogram graphed earlier, shows that sample was roughly normally distributed.
The conclusions that we have drawn from the statistical research is that the population proportion suggests that the colors should be evenly proportioned in each bag, but that there are some colors not equally proportioned. Also, the mean of each bag contains close to the average mean of 60.14 and that we can say with a 95% confidence that each bag of Skittles would contain within a range of that mean.  
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