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Average low temperature in Lancer Park in Spring vs. Fall
Introduction:
	Random days were chosen, and the high and low temperature data was collected on these days at Lancer Park. The high temperature and low temperature and the season they were recorded in were recorded. The objective is to use this data set to find if there is a difference between the spring and Fall temperatures at Lancer Park. I will be using the low temperature data sets to determine if there is a difference between the spring temperatures at Lancer Park. This data set was chosen because I want to know how low the temperatures can get over the years, and if the average low temperature is the same in the Spring as it is in the Fall so I can pack accordingly.

The Test:
	For this problem, we will be looking at the spring low temperatures as the first data set, and the Fall low temperatures as the second data set in all cases, meaning that the subscript of 1 will refer to the spring temperatures and the subscript 2 will refer to the Fall ones. With this data we are asked to see if there is a difference in the true average temperatures between these two months, meaning we are given a claim to prove. To do this, it would require the use of a hypothesis test. The first step in solving a hypothesis test is to determine your null and alternative hypothesis. In this problem, we are looking to see if there is a difference in the means, meaning that they would not equal each other. In this situation, the null hypothesis is that the two average temperatures are equal to each other (μ1=μ2), and the alternative hypothesis is that the two average temperatures are not equal to each other (μ1≠μ2). The next step is defining the parameters. There are two different data sets, meaning that there are two different samples and two different parameters. For both parameters, we will be looking at the mean value because we are trying to see if their average temperatures are different. The first parameter (μ1)) is the true average low temperature (in degrees Celsius) in Lancer Park in the spring. The second parameter (μ2) is the true average low temperature (in degrees Celsius) in Lancer Park in the Fall. I will be using the calculator to solve this problem, so at this point I’m going to put the spring and Fall low temperature data in the calculator, in List 1 and 2 respectively. The next and 3rd step is determining which test to use to solve the hypothesis. Because we have two samples that are independent of each other and do not know the population standard deviation, we will use the 2-sampleTtest. To do this test effectively, there are three requirements: The data was collected through means of a simple random sample, the population standard deviation is unknown for both samples, and the sample either being close to normal, having a sample size of ≥15 if there is a slight skew, or a sample size of ≥40 if there is a strong skew. We are told that the data was collected on random days, but we are not given any further information to whether or not it’s a simple random sample. This proposes a possible problem for the test, because without a simple random sample, there is almost definite bias. We are not given the population standard deviation for either sample, which is a requirement. After putting the data in the calculator and looking at the histogram, both data sets have a slight skew right. The sample size for both is 25, which is ≥15, so this requirement is also fulfilled for both samples. The only possible problem with the test is that we do not know how the random samples were chosen. Now onto the actual math portion of the problem. Before doing anything, we are not given a significance level to test for, so we have to choose our own. In this case, the confidence level we use will be 1%, or .01. To do a 2-SampTTest, you need the sample mean, standard deviation, and sample size of both data sets, but because we were given the actual data, we were not given these numbers, we had to calculate it. In the calculator go to STATTESTS2-SampTTest , go over to data, and put list 1 as L1 and list 2 as L2. The frequency of both is 1, the data is not pooled, and choose μ1: ≠μ2. This calculation gives us both the 4th and 5th steps of the hypothesis test, which are the data the calculator uses to calculate the results, and the results of the calculation. For the first sample, we are given the sample mean of 7.824, the sample standard deviation of 7.3786, and a size of 25. For the second sample, we are given the sample mean of 9.2164, the sample standard deviation of 7.4154, and a size of 25. The results given are t=-.6655 and p=.5089. The p value is the number that we are looking for in terms of proving the hypothesis right or wrong. If the p value calculated is larger than the significance level that we are testing against, than that means that there is not significant evidence that the alternative hypothesis is true. In this case, the significance level we are looking for is .01, and the p value is .5089. The p value is larger than .01, meaning that there is not significant evidence that the average low temperature at Lancer Park (in degrees Celsius) in the spring is different than in the Fall. In layman’s terms, this means that the data given does not prove that there is a significant enough different in temperatures to prove that the average low temperatures of these two months are different. Sure, doing this problem is good practice on how to do a hypothesis test, but this specific problem has major actual use. We can use this data to determine how we need to dress and what possible new students would need to plan to bring with them in order to stay warm. 

Conclusion:
	Data was collected on random days each season at Lancer Park showing the average low and high temperatures. My purpose was to determine whether or not the average low temperature at Lancer Park is different in Spring than it is in the Fall. This was done through the use of a hypothesis test, more specifically a 2-SampTTest. There was no significance level given, so one had to be chosen, and I chose 1%, or .01. After calculating the test, it was shown that there is not significant evidence that the average low temperatures (in degrees Celsius) is not different in the Spring than in the Fall. 
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Data:Season
Low Temp
spring
17.12
spring
14.11
spring
5.08
spring
7.8
spring
-4.16
spring
20.47
spring
6.94
spring
9.47
spring
8.97
spring
21.28
spring
8.37
spring
9.67
spring
0.35
spring
19.8
spring
6.31
spring
9.47
spring
-1.17
spring
2.61
spring
10.21
spring
-3.46
spring
-0.99
spring
2.17
spring
0
spring
9.47
spring
15.62

Season
Low Temp
fall
3.38
fall
8.55
fall
2.84
fall
7.3
fall
-4.01
fall
2.41
fall
23.29
fall
22.23
fall
15.62
fall
9.58
fall
10.12
fall
-3.58
fall
13.22
fall
15.2
fall
21.5
fall
12.56
fall
18.16
fall
13.73
fall
6.01
fall
2.94
fall
6.59
fall
8.21
fall
1.46
fall
6.19
fall
6.91



