#7-1 The general idea of a confidence interval is that we have an unknown value in the population and we want to get a good estimate of its value. Using the theory associated with sampling distributions and the empirical rule, we are able to then come up with a range of possible values. This range of possible values is what we call our confidence intervals. When we calculate a 95% confidence interval, it means that 95% of the time the true mean for the data will be between the two values. And 5% of the time, the true mean will not fall between the two values. Since the true mean or population mean is an unknown value, it is unsure whether we are in the 95% or 5%. Even though it is unknown, it is still best to use the 95% confidence interval rather than something like 99% because levels like 99% can be too wide for the data and the other way around for smaller levels. As confidence levels increase to something like 99%, the margin of error increases and then the interval is wider. That is why a 95% confidence interval seems to fit just well.

#7-2 A 95% confidence level is used so often because it provides a strong level of confidence of whatever values are being addressed at that given moment. With a population of 100, a 95% confidence level would indicate that 95 out of the population of 100 would fall within whatever parameters we are determining a confidence level for. As the confidence level increases, the width of the interval decreases, since uncertainty decreases with higher confidence levels. The margin of error, however, increases as the confidence level increases, which is why 95% is often used instead of 99%. It is often impossible to have a 100% level of confidence, and while we often can have a 99% confidence level, the increased margin for error prevents the estimate from being useful anymore.

#9-1 Comparing a sample mean to a population mean is used very often daily. Like the example above, it is very commonly used with food production companies like, Hellmann's mayonnaise. Other companies also follow this procedure as well. With that said, finding the sample mean and the population mean is important for companies because the two should be close to the same value. Moreover, sample mean refers to the mean of a sample from a population, and population mean refers to the average of the whole population. Another real-world situation where we would compare the sample mean to the population mean would be calculating the sample mean of 100 people who prefer the soda Sprite over 7 Up in colleges all over of New Jersey. The population mean would refer to everyone in each college while the sample mean would be a 100 people that were randomly selected for the test. A test is done to determine if there is any relationship between the sample mean and the population mean. The test that can be conducted to determine if the sample mean is significantly different from the population mean would be with the use of the t test. With the use of the t test, we would be able to determine whether the sample mean is similar or if it is drastically different from the population mean. Once the t test is performed, it will provide us with data if the two means are similar or different. 

#9-2 Another real world situation where we can compare the sample mean to the population mean is when trying to choose a move to watch for a Friday movie night. We would begin by looking at what movies are playing at that time. We would then find the mean of the gross product made from all the movies combined. And then to choose one movie to watch, we find the mean gross product from each movie individually. In this case, we would want the sample mean to be significantly different between each movie in order to find which one to watch. The sample mean of that movie would be the closest to the population mean of all the movies playing at that time.
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