Exercise #4: Confidence interval, Type I and II errors, 2 samples z and t-test:
1. You want to estimate the mean height in the population in which the std is known to be 12. You sample 49 people and you find that the mean is 176. Assume the height distribution is mound shaped.
a. Construct a 99% confidence interval around the mean. 
b. How would your answer change to a if the number of samples is 16?
c. How many people do you need to sample to construct a 95% CI of ±1 cm around your mean?

2. The taste of a cheese strongly depends on its acid concentration. Suppose we measured the acid concentration of 10 cheese chunks and found the following numbers: [0.86 1.53 1.57 1.81 0.99 1.09 1.29 1.78 1.29 1.58]. Assume that acid concentrations are normally distributed
a. Construct a 95% confidence interval of the population mean. 
b. The mean concentration in the population is known to be 1. Does this sample mean significantly different from the population mean?
c. Assuming the actual population mean is 1 and the population std is 0.4. What is the estimated probability of buying a cheese which have two times or higher the known mean acid concentration? 
d. What is the estimated probability that the acid concentration average of 10 randomly selected cheese chunks will be two times or higher the known mean acid concentration? 

3. You are told that a neuron fires spontaneously at 10 spikes/sec in a Poisson like process. 
a. Construct a symmetric interval around the mean that 95% of the values of this distribution are. (don’t solve analytically, use matlab or pyton)


4. You are working in a startup company that develops a new shampoo which increases the hair growth rate. You conducted several experiments and you are convinced that the average growth rate is 6cm per month which is better than the known growth rate which is normally distributed with mean = 5cm and std = 2.5. You apply for an FDA approval of this shampoo. The FDA decided to run a one tailed test. It samples 25 people and measure their hair growth rate in one month. 
a. What is the probability that you will get the approval from the FDA if they require a p > 0.99 that the effect is not by chance?
b. How many samples you should recommend the FDA to use so that the probability that your product will be approved by the FDA is > 0.95 ?
c. If the FDA insists on using 25 samples, what should be your shampoo mean be so that the probability that you will be approved will be higher than 0.95?

5. A researcher wants to determine whether or not a given drug has any effect on the scores of human subjects performing a task of ESP sensitivity. He randomly assigns his subjects to one of two groups. Nine hundred subjects in group 1 (the experimental group) receive an oral administration of the drug prior to testing. In contrast, 1000 subjects in group 2 (control group) receive a placebo. The results of the study found the following: For the drug group, the mean score on the ESP test was 9.78, S.D. = 4.05, n = 900. For the no-drug group, the mean = 15.10, S.D. = 4.28, n= 1000 
a. Are the two groups means significantly different?
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