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The authors use simple bilinear regression to assess changes in the geographical movement (latitude and longitude) of mass 

shootings in the United States between 1982 and 2017.  The path taken by the location of the ninety-five mass shootings over the 

36-year period has shifted south.  An analysis of differences by census region and blue/red state distinctions within each census 

region reveals disproportionately many mass shootings in Midwestern states between 2000 and 2008, and disproportionately many 

in red Southern states over the past three-plus decades. 
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 Mass shootings are horrific and heart-wrenching. Since 

1982, there have been ninety-five public mass shootings, forty 

of which have occurred in the past six years alone (2012 – 

2017), or about one every fifty-two days.  Many people have 

studied the weapons used, the characteristics of the perpetrators 

(mostly white males), and the number of victims injured and 

killed.  In this brief research note, we examine the geography 

of mass shootings in the United States (see Berkowitz et al. [1] 

and Lankford [2]). 

 A map of the United States identifying the locations of all 

mass shootings over the past three-plus decades seemingly 

defies explanation.  That is, a line connecting the ninety-five 

sequential dots would look like the path taken by a seriously 

confused butterfly.  Yet, has the latitude or longitude of these 

events changed over time?  Is there any regional pattern over 

time?  Is there any evidence that mass shootings occur 

disproportionately more often in blue states or red states?  And, 

does the blue/red state distinction vary over time? 

 

The Data 

 Follman et al. [3] recently updated their 2012 database 

documenting mass shootings in the United States.  A “mass 

shooting” was defined as an incident in a public place in which 

four or more people (not including the perpetrator) are killed.  

In January 2013, Congress lowered that baseline to three or 

more victims killed (U.S. Congress, [4]). 

 

Table 1.  Mass Shootings in the United States, 1982- 2017, by Date, Location, Latitude, Longitude, Blue/Red State, President’s 

Partya,b 
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aBlue states and red states refer to U.S. states whose voters chose either the Democratic Party (blue) or Republican Party (red) 

presidential candidate in the presidential election prior to the date of the mass shooting.  
bParty of the sitting president at the time of the mass shooting. 

Sources: Date and Location [3]; Latitude, Longitude of location [5]; and Blue/Red State,  President’s Party [7]. 

 Table 1 indicates the date and location of each of the 

ninety-five mass shootings between 1982 and 2017.  The 

latitude and longitude of each location (expressed in degrees 

decimal) were obtained from [5].  The 36-year geographic 

midpoint (using [6]) is 38.9543○ latitude and -97.4675○ 

longitude, near Solomon, Kansas, about six miles west of 

Abilene.  U.S. states whose voters chose either the Democratic 

Party or Republican Party presidential candidate in the 

presidential election prior to the date of the mass shooting were 

labeled blue and red, respectively [7].  The final column lists 

the party of the president in office at the time of the incident.  

For example, on January 6, 2017, President Barack Obama (D) 

occupied the Oval Office, although President-elect Donald J. 

Trump would take the oath of office of the President of the 

United States just two weeks later.  Finally, the data are divided 

into four census regions (Northeast, South, Midwest, and West) 

and four nine-year periods (1982-1990, 1991-1999, 2000-

2008, 2009-2017) as well as two eighteen-year periods (1982-

1999 and 2000-2017).1 

 

Methodology 

 Once the latitude and longitude are found for each of the 

ninety-five mass shootings, one can then test for temporal 

movements. This will be done by means of regressions of the 

form: 

(1) Latitude  =  b0  +  b1 Year 

where the dependent variable of the trend line regression is the 

“latitude” (or “longitude” of the mass shooting location) and 

the independent variable is the “year” of the incident.  If the 

dependent variable is “latitude” and the estimated slope 

coefficient, b1, of the trend line is negative and statistically 

discernible from zero (α = .05), then the movement is “south.”  

Smaller values for the latitude (that is, distance north from the 

equator or 0○ latitude) indicate that the geographic location of 

mass shootings in the U.S. is moving over time south or closer 

to the equator.  When the dependent variable is “longitude” and 

the estimated slope coefficient, b1, of the trend line is negative 

and statistically discernible from zero, then the movement is 

“west.”  Increasingly negative values for the longitude (that is, 

distance west from the Prime Meridian or 0○ longitude) indicate 

that the geographic location of mass shootings in the U.S. is 

moving west (farther from the Prime Meridian) over time. 

A series of chi-square tests will be run on contingency tables 

relating (i) mass shootings by census region and nine-year 

periods, (ii) the blue/red state distinction and nine-year periods, 

and (iii) the blue/red state distinction and census regions. 

 

Results 

Table 2.  The Regression Results 
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aNumbers in square brackets are standard errors and the number in boldface is significant at  

better than the .05 level. 

 The regression results in Table 2 for the entire 36-year 

period reveal no discernible change in longitude (b1 = .097,  

p = .109) or latitude (b1 = -.103, p = .582).  When, however, the 

36-year period is divided into two eighteen-year periods, there 

is again no discernible change north or south during the period 

1982-1999 (b1 = .073, p = .751), but there is a discernible 

change south during the more recent period 2000-2017 (b1 =  

-.345, p = .028).  Insofar as longitude is concerned, there is no 

discernible change east or west in either eighteen-year period 

(1982-1999: b1 = -.312, p = .679; 2000-2017: b1 = -.741, p = 

.134). 

 

Table 3.  Two-Way Classification of Mass Shootings, by Census Region and Nine-Year Periods, 1982 – 2017 

 

 
 

Table 3 relates the number of mass shootings by census 

region to each of four nine-year periods (χ2 = 21.129, p = .012).  

The cell in this contingency table that contributes the most to 

the calculated χ2 test statistic is the disproportionately large 

number of mass shootings in the Midwest between 2000 and 

2008 (observed frequency = 8, expected frequency = 2.7). 

 

Table 4.  Two-Way Classification of Mass Shootings, by Blue/Red States and Nine-Year Periods, 1982 – 2017 

 

 
 

 Table 4 relates the blue/red state distinction to each of the 

four nine-year periods (χ2 = 15.790, p = .001).  The cell that 

contributes the most to the calculated χ2 test statistic is the 

disproportionately large number of mass shootings in red states 

between 1982 and 1990 (observed frequency = 9, expected 

frequency = 3.8). 
 

Table 5.  Two-Way Classification of Mass Shootings, by Blue/Red States and Census Region, 1982 – 2017 
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 Finally, Table 5 relates the blue/red state distinction to 

each of the four census regions over the 36-year period (χ2 = 

30.168, p < .001).  Most notable in this contingency table is the 

disproportionately large number of mass shootings in red 

Southern states (observed frequency = 26, expected frequency 

= 13.9). 

 

Concluding Remarks 

 Regression analysis has been used to gauge movements 

north or south (using “latitude” as the dependent variable) and 

east or west (using “longitude” as the dependent variable).  For 

the ninety-five mass shootings between 1982 and 2017, the 

path of their locations has been pulled south, but neither west 

nor east.  A series of chi-square tests reveals most notably 

disproportionately many mass shootings in Midwestern states 

between 2000 and 2008 and red Southern states over the entire 

36-year period. 

 On February 14, 2018, fifty-five days into the new year, 

seventeen students and faculty were fatally shot at a high 

school in Parkland, Florida, 26.3108○ latitude and -80.2532○ 

longitude.  The latitude of Parkland, Florida (a red Southern 

state) is south of the 36-year average geographic midpoint, a 

result that underscores the statistical results presented here.   

 

Footnote 

 

1. The states included in each census region are: 

Northeast (Maine, New Hampshire, Vermont, 

Massachusetts, Rhode Island, Connecticut, New 

York, New Jersey, Pennsylvania); South (Texas, 

Oklahoma, Arkansas, Louisiana, Kentucky, 

Tennessee, Mississippi, Alabama, West Virginia, 

Virginia, Maryland, Delaware, DC, North Carolina, 

South Carolina, Georgia, Florida); Midwest (North 

Dakota, South Dakota, Nebraska, Kansas, 

Minnesota, Iowa, Missouri, Wisconsin, Illinois, 

Michigan, Indiana, Ohio); and West (Hawaii, Alaska, 

Washington, Oregon, California, Idaho, Nevada, 

Montana, Wyoming, Utah, Colorado, Arizona, New 

Mexico). 
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