STA 6166 – Fall 2020
Project 1 

Cell Phone Radiation / Napa Marathon Female Velocities
Part 1: Summarizing Data

The cellphone radiation dataset has radiation measurements for 1096 models of cell phones, also indexed by manufacturer.
Complete the parts listed below for this portion of the project.

· Obtain the mean, standard deviation, LQ, UQ, median and IQR of the radiation measurements
· Obtain the mean, median, and standard deviation, separately by brand.
· Construct a histogram of radiation scores, with a smooth density super-imposed. How would you describe its shape? 

Part 2: Probability

Obtain the following probabilities for this portion of the project:

· Probability a radiation score is greater than or equal to 1.0

· Probability a radiation score is less than or equal to 0.80, given it is made by Motorola (Brand=1)
· Probability made by LG (Brand=2) given radiation score is greater than or equal to 0.7

· Prior probabilities of a phone being from each manufacturer

· Posterior probabilities for each manufacturer, given radiation score is at or below the overall median

Part 3: Sampling Distributions
· What is the approximate sampling distribution for sample means based on samples of size 36 from this population?

· Generate 10000 random samples of size n=36 (see R example for Philly rainfall). Give the empirical mean and standard deviation of your 10000 sample means and compare with the previous answer.
· Give a histogram of your sample means
Part 4: Napa Marathon Running Velocities – Females 1995
The Napa marathon dataset contains race velocities (mile/hour, mph) for 905 females and 977 males who completed the race in 2015. This problem focuses only on the females.
Complete the parts listed below for this portion of the project.

· Once the mph for the females has been obtained, compute the mean and variance.

· When you obtain a histogram, you will see the mph values are all positive (obviously) and skewed to the right. Consider using a Gamma distribution with the same mean and variance as the data (this makes use of the “method of moments”) described here:   
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· Obtain a relative frequency histogram for mph over a range containing the mph values (they all fall between 4 and 10) with breaks at (4.0, 4.2, …, 9.8, 10.0). Superimpose the Gamma density with the parameters  obtained in the previous part. Does the theoretical density appear to describe the empirical relative frequency histogram reasonably well?
· For a numeric comparison of the distribution of mph with the Gamma distribution, we can compare some quantiles of the two distributions as well as probabilities of ranges of values for the two distributions.
· Consider comparing the following quantiles of the two distributions: (.10,.25,.50,.75,.90) . We can use the function pgamma(q,) to obtain the qth quantile for Gamma distribution. For the variable mph, we can use quantile(mph,q) to get the corresponding quantile for the set of mph values. Note the ordering that q comes before the parameters in the Gamma distribution, but after the variable in empirical distribution.

· Consider comparing the probabilities: (<5, 5-8, >8) for the two distributions. We can use the function pgamma(5,) to obtain P(Y<5) for the Gamma distribution.  For the variable mph, we can use  sum(mph < 5)/length(mph) which counts the number of mph less than 5 and divides by the total number of mph.
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