Data Sources for Variables in New Deal County Migration Study
The new estimates of net migration during the 1930s use the Census components of change method described in equation 1.  The U.S. Bureau of the Census (1934a, b, c; 1936a, b; 1937; 1938; 1939; 1940; 1941; 1942) reported data on births, deaths, infant deaths, and stillbirths in each county during the 1930s.  The change in population between 1930 and 1940 comes from ICPSR tape 0003, as corrected by Michael Haines).

It is well known that there was substantial undercounting of births prior to the 1940s and that the extent of the undercounting varied geographically (Whelpton 1934; U.S. Federal Security Agency 1946; U.S. Bureau of Census 1945).  To account for the birth undercount in our migration measure, we adjusted it to mitigate the bias created in the undercount of birth registrations.  Whelpton (1934) and the U.S. Bureau of the Census (1945) compared birth registration records for the year prior to the census year to the number of children less than one year of age as reported in the 1930 and 1940 censuses, respectively, and estimated the extent of the birth undercounts for each state.  For each state, then, we developed an adjustment factor that enabled us to scale up the births in each of the state’s counties.  We began with the Census’s 1940 undercount figure for all births in the state (p. 106).  We then interpolated values for each year back to 1930 using the difference between the undercount percentage for whites in 1940 and Whelpton’s (p. 128) percentage for whites in 1930.   Since Texas and South Dakota were not included in Whelpton’s analysis, we assumed that the 1930 figure was 10 percentage points lower than the 1940 figure.  For comparisons of the values across states see the word file for the working paper. 
New Deal spending information is from the U.S. Office of Government Reports (1940).  For the case of the AAA farm payments, we had information for 1933 through 1937.  Assuming these funds were representative of the whole period’s spending, we scaled the four year’s of information to six years by multiplying by 1.5.   New Deal spending per capita was created by dividing by the 1930 population. The retail sales information for 1929 is from Historical, Demographic, Economic, and Social Data:  The United States, 1790-1970, ICPSR study number 0003, as corrected by Michael Haines.  Retail sales information for 1933 is from U.S. Department of Commerce, Bureau of Foreign and Domestic Commerce, 1936; for 1935 from U.S. Department of Commerce, Bureau of Foreign and Domestic Commerce, 1939; and for 1939 from ICPSR Study 0003, for 1940.  We calculated 1929 population as 1930 minus the average change in population between 1930 and 1940; we did not use trends from 1920 to 1930 due to changes in county boundaries during the 1920s.   To calculate retail sales per capita for the other years, we used linear interpolations of population between 1930 and 1940 (i..e., 1933 was 0.7*pop30+0.3*pop40).   All monetary variables in our analyses were translated into 1967 dollars using the Consumer Price Index (CPI).  For the New Deal funds, we used the average annual CPI over the period 1933 to 1939 (0.412) and 1933 to 1935 (0.4).
  

Population in 1930, population growth during the 1920s, unemployment and layoffs in 1930, percent black, percent urban, percent of land on farms, percent foreign born, percent illiterate, percent homeowners, county land area, average farm size, percent farms owner-operated, and percent of cultivated acreage that failed are all from the 1920 and 1930 files in ICPSR study number 0003, as corrected by Michael Haines.  The percentages of the population in each age group are from the Gardner and Cohen (1992) ICPSR study number 0020.  “Dust Bowl” counties were obtained from Hansen and Libecap (2004).  Church membership data come from the U.S. Bureau of Census, Census of Religious Bodies, 1926.  The presidential voting variables – the mean and standard deviation of the Democratic share of the presidential vote from 1896 to 1928 – were calculated using information from the ICPSR's, United States Historical Election Returns, 1824-1968 (study number 0001).    In some cases there were missing values for the percent voting for president, so we used averages from the contiguous counties in their place. 
House Committee memberships in 1933 are from U.S. Congress (1933). The latitude and longitude of county seats are from Sechrist, “Basic Geographic and Historic Data” (ICPSR study number 8159).
  The tax return information comes from U.S. Department of Commerce, Bureau of Foreign and Domestic Commerce (1932).  Family home ownership rates are from U.S. Bureau of the Census, Fifteenth Census of the United States:  Population, Volume VI, Families.  Vol. 6 (Washington DC:  GPO, 1933), which has been computerized by Michael Haines.
  

The climate data are available from the National Climatic Data Center (NCDR).  Text files of the data were accessed from ftp://ftp.ncdc.noaa.gov/pub/data/cirs/ (August 2003).  The NCDR reports historical monthly data by climate division within each state, so each county’s climate information pertains to its respective climate division.  In some cases a county was located within two or three divisions.  In these cases, the county’s climate information was calculated as the average across the climate divisions in which it was located.

Using maps we developed dummy variables for coastal access to the Atlantic coast, the Pacific coast, the Gulf coast, and to the Great Lakes.  A county was considered on a coast if it touched the major body of water or was on a bay, sound, or major river that might be considered to have direct access.  Thus, the Washington counties on Puget Sound are considered Pacific coastal counties by this definition.  Counties on the Chesapeake and Potomac, the southern parts of the Hudson River, and the counties up to Philadelphia are considered Atlantic coast counties.    


Roger Paine and Joe Johnson of the U.S. Geological Survey gave us a list of all the “streams” listed in the GNIS names topographical map database with all of the counties in which each stream was currently located.  This information also can be obtained stream by stream through query at http://geonames.usgs.gov/pls/gnis/web_query.gnis_web_query_form  as of August 2003.  Streams is a broad definition including creeks and rivers.   There were over 100,000 stream names in the data base.   Each stream name has a numeric feature code as well as the name.   Using the numeric feature code, we performed frequencies on the number of counties in which each stream was listed.  We then developed a series of variables showing access to streams that ran through different numbers of counties.  The riv51up is the number of rivers running through the county that ran through over 50 counties.  Only the Mississippi, Missouri, and Ohio Rivers, ran through as many as 50 counties, and they are the major rivers in the Eastern and Midwestern United States.  We included a second variable (riv2150) for access to rivers passing through 21 to 50 counties (includes the Red, Arkansas, Tennessee, Snake, Rio Grande, Canadian, Chattahoochie, Columbia, Brazos, Cumberland, Colorado, White,  Cimarron, Des Moines, and James).   Another dummy, riv1120, encompasses the next largest 53 rivers.   Of the rivers passing through over 10 counties, most are considered navigable by modern definitions by the Army Corps of Engineers.    The ones not listed as navigable are mostly western rivers and include the Niobrara, Sheyenne, Washita, Catawba, Cheyenne, North Canadian, Canadian, Smoky Hill, Alapaha, Big Sioux, Neches, Pecos, Wisconsin, Yellowstone, Des Moines, Rio Grande, Nueces, Platte, Big Black, Rio Brazos, Cimmarron, Wapsipinicon, and Sabine. The variable for riv0510 encompasses 384 rivers.  The information on which waterways were navigable was provided by Amy Tujaque, who is a Survey Statistician for the Waterborne Commerce Statistics Center for the U.S. Army Corps of Engineers.  We used a relatively coarse measure of access because the Geological Survey staff warned us that sometimes the same river might have multiple feature numbers.  On the other hand, there are also quite a few stream names that appear multiple times but are clearly not connected.   We examined the situation for the major rivers and found that this was not a significant problem for them.  

The data set consists of 3,048 counties and county/city combinations in the United States.  The New Deal program information was reported for some combined counties.  For example, the New Deal information was reported for all of New York City.  Thus, in New York state, Bronx, King, New York, Queens, and Richmond counties were combined into New York City.  Similar situations developed in other states.  In Missouri the city of St. Louis and St. Louis County were combined.  In Virginia we combined the following districts that were reported separately in the Census:  Albemarle County and Charlottesville city; Allegheny County and Clifton Forge city; Augusta County and Staunton city; Campbell County and Lynchburg city; Dinwiddie County and Petersburg city; Elizabeth City County and Hampton city; Frederick County and Winchester city; Henrico County and Richmond city; Henry County and Martinsville city; James City County and Williamsburg city; Montgomery County and Radford city; Nansemond County and Suffolk city; Norfolk County with Norfolk city, South Norfolk city, and Portsmouth city; Pittsylvania County and Danville city; Prince George County and Hopewell city; Roanoke County and Roanoke city; Rockbridge County and Buena Vista city; Rockingham County and Harrisonburg city; Spotsylvania County and Fredericksburg city; Warwick County and Newport News city; Washington County and Bristol city; Arlington County and Alexandria city.  


In some situations we had to combine counties because of the nature of the reporting of the birth and mortality data.  In the early 1930s the census reported mortality and birth information separately for cities and for counties.  In combining the rural county information with the city information, we discovered that several cities were located in two counties.  In situations where the city was 90 percent or more in one county, we put it into that county.  In other situations we combined the counties.  Those include Russell and Lee counties in Alabama (Phenix City); Benton, Sherbourne, and Stearns counties in Minnesota (St. Cloud); Hancock and Seneca counties in Ohio (Fostoria); DeKalb, Fulton, Milton, and Campbell counties in Georgia (Atlanta); Edgcomb and Nash counties in North Carolina (Rocky Mount); Lehigh and Northampton counties (Bethlehem) and Beaver and Lawrence counties (Ellwood City) in Pennsylvania); Jefferson and Dodge counties in Wisconsin (Watertown); and James City and York counties in Virginia (Williamsburg).  We include sas if then statements below to show how to convert from ICPSR numbers to our ndmtcode county codes.

For analyzing spatial correlations, we used maps from the 1930s to determine which counties were contiguous to each other; the largest number of contiguous neighbors for a single county was 14.  When developing the inverse distance spatial weighting scheme, we used the ICPSR data set 8159 created by Robert Sechrist.  We found a number of errors in the latitudes and longitudes in ICPSR data set, which were corrected:  Dutchess, NY latitude 41.45, Greene, PA longitude 80.12, Moultrie, IL latitude 39.35, Fulton IN latitude 41.07 longitude 86.15, Rock Nebraska longitude 99.32, Butte, SD latitude 44.38, Campbell, SD latitude 45.44, McCook SD latitude 43.39, Webster, GA latitude 32.04, Greene, NC latitude 35.28, longitude 77.45, Sampson NC latitude 35.0; Wake, NC latitude 35.45; Rains, TX latitude 32.52; Fulton, KY latitude 36.33; Custer, OK longitude 98.57; Carbon, MT longitude 109.2; Santa Fe, NM latitude 35.4; Mendocino, CA latitude 39.09, longitude 123.12; Multnomah, OR longitude 122.4.

When measuring population growth from 1920 to 1930, we used the difference in log population between the two years.  There were a number of counties that were formed from other counties by 1930 that did not exist in 1920.  For those counties we determined the population growth rate for the entire area for 1920 and 1930 and then used the growth rate for the area as a measure of the growth rate for each of the counties in that area.  For example, if one county from 1920 was broken into three counties by 1930, we calculated the growth rate for the combination of the three 1930 counties and then used the combined growth rate for all three.  Information on the 1920 population figures came from the ICPSR Tape corrected by Michael Haines.  

The South in this context is defined as the states with ICPSR codes from 40 through 56, including Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, Kentucky, Maryland, Oklahoma, Tennessee, Texas, Virginia, West Virginia.  

 Using an Atlas, we developed dummy variables for coastal access to the Atlantic coast, the Pacific coast, the Gulf coast, and to the Great Lakes.  A county was considered on a coast if it touched on the major body of water or was on a bay, sound, or major river that might be considered to have direct access.  Thus, the Washington Counties on Puget sound are considered Pacific coastal counties in this definition.  Counties on the Chesapeake and Potomac, the early parts of the Hudson river, and the counties up to Philadelphia are considered Atlantic coast counties.    


 We developed a series of variables to describe the elevation range and maximum elevation and information on the number of bays, lakes, beaches, etc., as reported in the USGS’s Geographic Names Information System.  The information was downloaded from http://geonames.usgs.gov/stategaz/index.html (August 2003).  The data set describes features noted on small-scale topographical maps, including mouths of streams, lakes, valleys, summits, cliffs, bayous, beaches, etc.
  The Geographic Names Information System (GNIS) contains name and location information about almost 2 million physical and cultural features located throughout the United States and its Territories.GNIS was developed by the U.S.Geological Survey in cooperation with the U.S. Board on Geographic Names (BGN) to promote the standardization of feature names. GNIS is being compiled in phases. The first phase is complete for the entire U.S., and entailed the collection of names from Federal sources including large-scale USGS topographic maps, Office of Coast Survey charts, U.S. Forest Service maps, and digital datasets distributed by the Federal Communications Commission, the Federal Aviation Administration, and the U.S. Army Corps of Engineers. The second phase of data collection is complete or in progress for about 90% of the U.S., and captures names from State, locally, and other published current and historical maps, charts, and texts.   The information was downloaded in August 2003 from http://geonames.usgs.gov/stategaz/index.html.  


The data set describes features noted on small-scale topographical maps, including mouths of streams, lakes, valleys, summits, cliffs, bayous, beaches, etc.  Elevation was listed for a significant number of features in each county.  We used this information to determine the maximum and minimum elevation listed and the range between the two figures.  We did not try to calculate an average elevation because many of the features did not include information on elevation.  Because of the lack of full coverage there may be some measurement error, but our sense from spot checks around the country is that the maximum and minimum elevations are reasonable depictions of those figures.  

From the data set we calculated the number of summits and valleys to get a sense of the degree to which there were fluctuations in terrain.  The original database includes the number of airports, arches, areas, arroyos, bars, basins, bays, beaches, benchs, bends, buildings, canals, capes, cemeterys, churchs, civils, cliffs, craters, crossings, dams, falls, flats, forests, gaps, guts, harbors, hospitals, islands, lakes, locales, militarys, mines, oilfields, parks, pillars, plains, postoffs, populated places, ranges, rapids, reserves, reservoirs, ridges, schools, springs, mouths of streams, summits, swamps, towers, trails, tunnels, valleys, wells, woods.  For the purposes of our research we sought to avoid using man-made features, so we used only summits, bays, lakes, summits, valleys, mouths of streams, swamps, beaches, forests, and woods.  Even in these cases there may have been changes wrought since the 1930s, so there is likely to be some measurement error for the natural features as they stood in the 1930s.


When we were working with the geography measures and the river measures, there were some county boundary changes between 1940 and 2000.  In situations where new counties were carved from older counties, we have merged the new county information back in with the older counties.  La Paz in Arizona was merged back in to Yuma county and Cibola county in New Mexico was merged back into from Valencia.  [Broomfield, Colorado was formed in 2001 but had no streams listed.]     Virginia developed a new set of independent cities and their information was merged back into the county/city combinations that we developed for the New Deal.  We did not pay close attention to situations where parts of some counties were annexed to others, but we do not believe this to be a serious problem.  In South Dakota Washabaugh county had been combined into Jackson county and Washington County had been combined into Shannon after 1940.  To determine the geographic features for Washabaugh we used any features above latitude of 4.372694 from Jackson county.  This may overstate some features in Washabaugh.  For Shannon we took all features in Shannon county below latitude 43.30139. Information on county boundary changes since 1970 comes from http://www.census.gov/geo/www/tiger/ctychng.html#1970.  

Although we only focused on Average Water Content (AWC) as a measure of soil quality, we included various measures of soil quality in the database from the 1990s from the State Soil Geographic (STATSGO) Data Base for the Conterminous United at http://water.usgs.gov/lookup/getspatial?ussoils.   Mickey Lynn Reed and Todd Sorensen at the University of Arizona converted the information to county data by using ARC-GIS mapping software to layer county boundaries over the basic data set of 78,518 polygonal land areas and create averages weighted by land area..    When a county boundary split a polygon, they were able to determine the area of that polygon within each county.  For each county they then developed weighted averages of the variables with the land area as the weight.  This is modern data and there have been some mergers and additions of new counties since 1940.  We merged new counties back into their original counties during the 1930s.  Three counties in South Dakota, Armstrong, Washabaugh, and Washington had been merged into other counties.  In those cases we gave Armstrong, Washabaugh and Washington the values of the counties into which they had been merged.

According to the U.S. Natural Resources Conservation Service, AWC is “the volume of water released from the soil between the time the soil is at field capacity (the maximum water held in soil against the pull of gravity) until the time it is at the wilting point (the amount of water held too tightly in soil for commonly grown crops to extract).  Loamy soils and soils high in organic matter have the highest AWC.”  Clay is the percent of soil consisting of clay (in percent of material less than 2mm in size).  Kffact is the actual k factor used in the universal soil loss equation to calculate soil loss by water.  LL is the liquid limit of the soil layer (in percent moisture by weight).   OM is the organic material in the soil (in percent by weight). Perm is the permeability of the soil (in inches per hour).  Thick is the depth of soil layers (in inches).  Hygrp is a code identifying the hydrologic characteristics of the soil, converted into a numeric code by Bill Battaglin's methods, where 1 is high infiltration, deep soils, well drained to excessively drained sands and gravels, 2 is moderate infiltration rates, deep and moderately deep, moderately well and well drained soils with moderately coarse textures, 3 is slow infiltration rates, soils with layers impeding downward movement of water, or soils with moderately fine or fine textures, 4 is very slow infiltration rates, soils are clayey, have a high water table, or are shallow to an impervious layer. Battaglin subselected certain areas and assign values for hygrp based on the area type. Miscellaneous areas labeled as Dumps, and Gullied Land are assigned the hygrp = 2.5 if the hydgrp value is missing. Areas denoted as Pits, Rock Outcrops, Terrace Escarpments, and Urban land with missing hydgrp are assigned a hygrp of 4.  See the documentation of the SAS program "setussoils.sas" at http://water.usgs.gov/lookup/getspatial?ussoils for additional details. The transformed data are averaged across components using the component percentage as weights.  

Float is a code identifying the quality of soil drainage, where 1 is excessive, 2 is somewhat excessive, 3 is well drained, 4 is moderately drained, 5 is somewhat poorly drained, 6 is poorly drained, 7 is very poorly drained.  Slope is the slope of the map unit in percent.  Ifhydric is the share of the map unit with hydric soils, where 1 means the entire map unit has hydric soils).  Afldfreq is the annual flood frequency code, where 1 is greater than 50%, 2 is 5% to 50%, 3 is 0% to 5%, and 4 is flood.  In all cases the values for each variable are averaged across components using the component percentage as weights. See http://soils.usda.gov/sqi/soil_quality/what_is/glossary.html for more detail.
SAS statements that convert ICPSR county values into NDMTCODE to match with the New Deal aggregations of counties and aggregations forced by the reporting of deaths, births, and infant mortality for cities in multiple counties. 
if state=13 and county=50 then ndmtcode=1500;

if state=13 and county=470 then ndmtcode=1500;

if state=13 and county=610 then ndmtcode=1500;

if state=13 and county=810 then ndmtcode=1500;

if state=13 and county=850 then ndmtcode=1500;

if state=34 and county=1890 then ndmtcode=3000;

if state=34 and county=5100 then ndmtcode=3000;

if state=40 and county=30 then ndmtcode=2000;

if state=40 and county=5400 then ndmtcode=2000;

if state=40 and county=50 then ndmtcode=2100;

if state=40 and county=5600 then ndmtcode=2100;

if state=40 and county=130 then ndmtcode=2150;

if state=40 and county=5100 then ndmtcode=2150;

if state=40 and county=150 then ndmtcode=2200;

if state=40 and county=7900 then ndmtcode=2200;

if state=40 and county=310 then ndmtcode=2300;

if state=40 and county=6800 then ndmtcode=2300;

if state=40 and county=530 then ndmtcode=2400;

if state=40 and county=7300 then ndmtcode=2400;

if state=40 and county=550 then ndmtcode=2500;

if state=40 and county=6500 then ndmtcode=2500;

if state=40 and county=690 then ndmtcode=2600;

if state=40 and county=8400 then ndmtcode=2600;

if state=40 and county=870 then ndmtcode=2700;

if state=40 and county=7600 then ndmtcode=2700;

if state=40 and county=890 then ndmtcode=2800;

if state=40 and county=6900 then ndmtcode=2800;

if state=40 and county=950 then ndmtcode=2900;

if state=40 and county=8300 then ndmtcode=2900;

if state=40 and county=1210 then ndmtcode=3000;

if state=40 and county=7500 then ndmtcode=3000;

if state=40 and county=1230 then ndmtcode=3100;

if state=40 and county=8000 then ndmtcode=3100;

if state=40 and county=1290 then ndmtcode=3200;

if state=40 and county=7100 then ndmtcode=3200;

if state=40 and county=7850 then ndmtcode=3200;

if state=40 and county=7400 then ndmtcode=3200;

if state=40 and county=1430 then ndmtcode=3300;

if state=40 and county=5900 then ndmtcode=3300;

if state=40 and county=1490 then ndmtcode=3400;

if state=40 and county=6700 then ndmtcode=3400;

if state=40 and county=1610 then ndmtcode=3500;

if state=40 and county=7700 then ndmtcode=3500;

if state=40 and county=1630 then ndmtcode=3600;

if state=40 and county=5300 then ndmtcode=3600;

if state=40 and county=1650 then ndmtcode=3700;

if state=40 and county=6600 then ndmtcode=3700;

if state=40 and county=1770 then ndmtcode=3800;

if state=40 and county=6300 then ndmtcode=3800;

if state=40 and county=1875 then ndmtcode=3900;

if state=40 and county=7000 then ndmtcode=3900;

if state=40 and county=1910 then ndmtcode=4000;

if state=40 and county=5200 then ndmtcode=4000;

if state=44 and county=410 then ndmtcode=1210;

if state=44 and county=2030 then ndmtcode=1210;

if state=44 and county=1210 then ndmtcode=1210;

if state = 41 and (ndmtcode=810 or ndmtcode=1130) then ndmtcode=5000;

if state = 33 and (ndmtcode=1410 or ndmtcode=1450 or ndmtcode=90) then ndmtcode=5000;

if state=44 and (ndmtcode=890 or ndmtcode=1210 or ndmtcode=410 or ndmtcode=2030)

 then ndmtcode=5000;

if state=47 and (ndmtcode=650 or ndmtcode=1270) then ndmtcode=5000;

if state=14 and (ndmtcode=770 or ndmtcode=950) then ndmtcode=5000;

if state=14 and (ndmtcode=70 or ndmtcode=730) then ndmtcode=5100;

if state=25 and (ndmtcode=270 or ndmtcode=550) then ndmtcode=5000;

if state=40 and (ndmtcode=950 or ndmtcode=1990 or ndmtcode=8300) then ndmtcode=4200;

if state=24 and (ndmtcode=630 or ndmtcode=1470) then ndmtcode=5000;
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