Alameda County (Oakland), California Jury Selection.

Before 1: The law in Alameda County, California states that a Jury Panel for a particular trial should be selected by chance (randomly) from the list of eligible residents. In this case, there are 1453 eligible residents from which a Jury Panel of 100 should be randomly selected. Then, the lawyers and judges follow a legal process to non-randomly select a Jury of 12 from the Jury Panel.
We are going to look at the distribution of the eligible county residents and compare that to the distribution of the selected Jury Panel. We will attempt to determine how likely it is that the jury panel was selected by random chance according to the law. You have already learned enough about writing Python code to address this issue.
1:  In all our Python programs we start by importing Python code that is already written for us to use.
2:  In cell 2 we take three arrays and put them in a table named Jury. Looking at the printout of the table, we can see that the proportion of Whites selected for the Jury Panel is the same as the proportion of Eligible Whites.  However, the proportion of Black people selected is much lower than the proportion of Eligible Black people.  Is this likely to have occurred by chance or is there some other factor involved?  
3:  Here this same information in a horizontal bar chart.  It does appear that Asian people are over-represented in the Jury Panel and that Black people are under-represented.
**end clip 1**
4:  We can append another column to the table to calculate the difference between the ethnicity of the eligible population and the ethnicity of the selected Jury Panel members.
5:  The sum of these differences will always be zero so if we are interested in how different the two distributions are, it would be better to use the absolute value of each Difference.
6:  The sum of all the differences is .28
7:  There is a statistic called total_variation_distance distance that is calculated by dividing the sum by 2.  The total_variation_distance between the eligible population and our selected Jury Panel is .14
8:  Since it is useful to be able to easily calculate the total_variation_distance between two distributions, let’s define a function that we can use over-and-over to calculate this statistic for any two distributions.
9:  Let’s test our function to make sure we get the same .14 result that we got without using the function.  The results are both .14.
In this video, we have built the necessary tables and functions to analyze whether or not it was likely that our Jury Panel was selected by chance.  In the next video, we will make the analysis.
**end clip 2**
**end video 1**
10: So far, we have created a useful table and a function to calculate how far one distribution is from another. We will now use these objects to explore whether the Jury Panel that was selected was likely to have been selected by random chance. For the next step, it would be useful to have the eligible population in an array, so we get that done in box 10. 
11: We calculate a random sample drawn from the 1453 eligible residents and put the results in a column in the panels-and_sample table. The random sample is every close to the ethnicity of the eligible population.
12: We can compare the three distributions on this bar chart. What is the chance that so many Asian people and so few Back people were selected by chance?  
13: We use our previously defined total_variation_distance function to try to answer this question. First, we calculate the distance between the distribution of the random sample and the distribution of the eligible population.  This distance is small.
14: Next we calculate the distance between the distribution of the Jury Panel selected from the distribution of the eligible population.  This distance is 14 times greater.  But we only took one random sample.  Maybe if we took some more random samples the distance numbers would not be so far apart.
15:  Here we will take 10,000 random samples and store the total_variation_distance between the distribution of the eligible population and the distribution of the random sample. Maybe some of these distances will be much larger than the one random sample we took previously.
**end clip 3**
16:  When we plot all 10,000 of the variation distances we see they are all very small compared to the .14 distance between the ethnicities we would expect from a random selection and the ethnicities actually selected for the Jury Panel. 
If you flipped a coin 100 times and got 90 heads and 10 tails, using the technique in this video we could demonstrate that this result is unlikely to occur by chance if the coin is fair.  However, we have not proved that the coin in unfair.
Based on the work that we have done, we can conclude that if you start with the Eligible distribution, you are highly unlikely to get a random sample of a Jury Panel with the distribution of ethnicities that we observed.  In other words, we are not likely to get the result we have seen by chance.  We have note proved that there was bias in the selection of the Jury pool.  We have just shown that the results most likely did not happen by chance.
Although we have not proved bias in jury selection, we might be able to use our results to convince a judge that jury panel selection was not done according to the law which requires random selection.
**end clip 4**
**end video 2**
