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G-Econ

United States of America - Description of Methodology 
1. Political Boundaries:

United States of America a country of North America is located between the latitude 38 north and longitude 97 west. The United States consists of 48 contiguous states and the non-contiguous states of Alaska and Hawaii. In addition, the United States includes a number of outlying areas, such as the Commonwealth of Puerto Rico and the Virgin Islands of the United States, which are located on the Caribbean Sea, and the islands of American Samoa and Guam, located in the Pacific Ocean. 

The contiguous states of USA are bounded on the north by Canada, on the east by the Atlantic Ocean, on the south by the Gulf of Mexico and Mexico, and on the west by the Pacific Ocean.

2.
Data Sources:


County Population:

County population data for the 50 states and District of Columbia of the USA for year 1990 and 2003 were obtained from the website of U.S. Census Bureau. 

RIG’s and Cell Area:


Both RIG and cell areas were calculated through the Calculate Geometry function in Arcmap program.  In order to compute the area size of polygons, the map was projected into NAD 1983 UTM Zone 14N (the reason to use the UTM projection is that many other countries, e.g. Vietnam and China, were projected with UTM projection). 

GDP:

GDP Per capita data for each county were calculated through two methods. For counties that locate within Metropolitan Statistical Areas (MSA), we collected MSA GDP for year 2003 from the website of the Bureau of Economic Analysis, “http://www.bea.gov/.” For counties that locate outside MSAs, we used the state GDP at the year of 2003 (obtained from “http://www.bea.gov/”) minus the sum of GDP of MSA counties within that state.  
Methodology:

We needed the U.S. county level data on political boundary, population and GDP for our analysis.  County population in year 1990 and 2003 and political boundary shapefile for the year of 2000 (the political boundaries of two counties have been changed from 1990 to 2000; we manually changed their population accordingly in the shapefile) were obtained from the website of the U.S. Census Bureau. First, we joined 2003 county population data with county boundary shapefile in ArcMap based on their FIPS. Second, we calculated MSA GDP per capita in 2003 by dividing MSA GDP in 2003 (from www.bea.gov) by MSA population in 2003 (from www.census.gov). Third, we used MSA_county GDP per capita times MSA county population to generate GDP for those counties within MSAs. Fourth, the non_MSA GDP in each state were calculated through subtracting the sum of MSA_county GDP from the State GDP in 2003. Then, non_MSA GDP per capita were calculated by dividing non_MSA GDP by the sum of non_MSA population. 
In addition, we manually change Non_MSA GDP per capita in Delaware and Maryland to make the ratio between MSA GDP per capita and Non_MSA GDP per capita in these two state equal to 2.0. Thus we assigned GDP per capita in 2003 for each county, depending on its location in the MSA or in the non_MSA area. 
The next step is to rescale county GDP per capita in 2003 back to it in 1990. We calculated a rescaling factor for each state. Specifically, we used the county level GDP per capita (either MSA or Non_MSA GDP per capita) times county population in 1990, and summed the results at the state level. The rescaling factor is calculated by dividing the 1990 state GDP (from www.bea.gov) by the summed new number for each state. We manually adjusted the rescaling factor for Delaware and D.C. to 0.62, the ratio between GDP per capita in 1990 and in 2003 at the national level. We merged this new county GDP per capita data with population shipefile data in ArcMap. Then we projected the map with USA_Contiguous_Albers_Equal_Area_Conic projection, because this projection has less distortion in area, and then calculated the county area in square kilometer with ArcMap Calculate Geometry function and county population density for year 1990. 
Next, we downloaded 1990 grid cell population from the GPW website. The cell population was summed at the 1 degree*1 degree level (24 cell *24 cell) by using Neighborhood Block function in Arcmap. Then, we converted the raster data into polygon shapefile and projected it with USA_Contiguous_Albers_Equal_Area_Conic projection, and obtained longitude and latitude for the centroid of each grid cell. We generated subcells by intersecting grid cell shapefile and county shapefile with ArcMap Spatial Overlay function.  Then we calculated subcell area size with Calculate Geometry function. The subcell population was computed with the formula [subcell area * population density], and the resulting subcell population were rescaled to fit the 1990 GPW grid cell population.  Subcell GDP was calculated with the formula [subcell GDP = county GDP per capita * rescaled subcell population], where county GDP per capita is either MSA GDP per capita or non_MSA state GDP per capita in 1990. 

Finally, subcell GDP values were rescaled to fit the National GDP and aggregated at the cell level based on Cell ID in ArcMap. Then the cell GDP (Gross Cell Product) were rescaled to fit the GDP (1990, US $ 1995) MER and PPP.
Panel data

Then we extend our data to panel data including year 1995, 2000, 2005.  For these three years, the grid cell population was obtained from the GPW v3, the county population and personal income and state personal income, GDP, and population was obtained from the BEA website (http://www.bea.gov/regional/reis/ca1_3.cfm). Next, we use state gdp per capita to rescale county personal income per capita, and get county gdp per capital for these three years. Then we follow the steps described in above Methodology section to create grid cell product for these three years. 
3.
Summary:



Geographical units for county data



3218

Geographical units for MSA data



361

Geographical units for State data



51
Grid Cells






1364

Major Source for Economic Data:

1. http://www.bea.gov/regional/index.htm#gsp
2. http://www.census.gov/popest/datasets.html 
3. http://www.census.gov/population/www/estimates/metrodef.html
4. http://www.census.gov/geo/www/cob/bdy_files.html
5. http://www.bea.gov/regional/reis/ca1_3.cfm
Prepared By:

Xi Chen

Date:


Sept 1st, 2010

Upload File Name:
Upload_US_xi_120109.xls
PAGE  
9/1/2010

