
Exercise 7. Diversity Index
Purpose:  There are several approaches for measuring diversity which is essentially the evenness in the proportion of several groups that comprise a total. In the case of ethnic data this would be an equivalent proportion of non-Hispanic Whites, Blacks, Asians, and Hispanics. Many more groups could be included such as American Indians or various Hispanic and Asian sub groups. However, the groups listed constitute the majority of ethnic categories.

Measuring Diversity
The Entropy Index

One measure of diversity is the Entropy Index.(H) This is essentially the sum of the terms that are comprised of the logs of  the proportion of the total population for each group multiplied by the proportion of the population for each group. The higher the index, the more evenly balanced among the groups the population is. 
H  =  -sum ((White /  Totpop) * LN(White /  Totpop) 
+ (Black / Totpop) * LN(Black / Totpop) +

(AmInd / Totpop) * LN(AmInd / Totpop) +

(Asian / Totpop) * LN(Asian / Totpop) +

(Hispanic / Totpop) * LN(Hispanic / Totpop)) / 1.609
In this example there are a maximum of 5 groups which together generate a maximum score of 1.609 that is can be used to standardize the values of H.
This index increases with the number of groups that comprise the total, but may be reduced to a maximum of 1.0 by dividing all index values by the maximum possible index. This can be calculated by calculating the index for all proportions being equal.

1. Load the CalifCities file into Excel.
2. Copy the city names and the columns for non-Hispanic Whites, Blacks, Asians, and Hispanics to a new spreadsheet.

3. Enter the Entropy Index formula to the right of the last value. Don’t forget the negative sign preceding the SUM function. Note only four terms are needed and the maximum value is now 1.386
4. Compute the Entropy Index for all California cities for the four major ethnic groups: non-Hispanic Whites, Blacks, Asians, and Hispanics.
5. Sort the cities in descending values of H. 
Which places are most diverse? Which places are least diverse? Can you offer any reasons that explain what is happening in any of the cities? For example, does one ethnic group predominate? It might be interesting to look at other characteristics of the extreme places such as income, employment, and age to better understand their nature.
Exercises
1. Download all counties of the United States and determine which are the most and least diverse. Consider mapping this information to see if there are spatial patterns of diversity.
2. Select a county or city of interest and download all its census tracts. Compute the diversity and try to explain what might be causing variation. Consider mapping this information to see if there are spatial patterns of diversity
3. Calculate the diversity for 1990 and then calculate the change in diversity between the two censuses. Note increases can occur when a dominant group such as White or Hispanic is replaced by another group in an area that was previously low in diversity.
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