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AN APPLICATION OF CHI-SQUARE ANALYSIS TO WITNESSES REPORTING THE ORIGIN OF SHOTS IN DEALEY PLAZA

On November 22, 1963, President John F. Kennedy was assassinated in Dallas, Texas while riding in a motorcade that passed through Dealey Plaza. Approximately 275 witnesses were in the plaza at the time of the assassination. Some witnesses reported that shots came from the grassy knoll while others reported the origin of the shots as coming from the Texas School Book Depository. The data for each location will be broken down into two categories as follows:


Grassy Knoll



Texas School Book Depository


Grassy Knoll Area


Texas School Book Depository Area

Some witnesses reported shots from both places. They will not be included in this analysis as they would add the same witnesses to each category. By placing witness reports into specific categories, we can get a more complete understanding of the aggregate observations of the witnesses. There are solid reasons for the differentiation of the shots into specific location (grassy knoll) reported by some witnesses and a more general area description reported by other witnesses (railroad yards, etc.) Summarizing the testimony in both categories presents the observations of the witnesses more accurately and does not create a distorted picture of what the witnesses said.
 As examples, some witnesses reported that shots came from the area of the triple underpass, railroad tracks, or to the west of the TSBD. Ochus V. Campbell, vice president, and Roy Truly, director of warehouse personnel at the TSBD were typical of witnesses who identified the “knoll area” as the source of the shots. Both Campbell and Truly were standing in front of the TSBD on Elm Street watching the motorcade pass by. Campbell believed the shots came from the area of the railroad tracks. He said he never looked at the TSBD because, “I thought the shots had come from the west.”
 Truly gave almost the same account when he appeared before the Warren Commission and testified that the shot came from west of the TSBD.
 

J. C. Price was typical of those witnesses who stated a shot came from the grassy knoll. Price was perched atop the roof of the Terminal Annex Building at the northeast corner facing toward the knoll area. In a filmed interview with author and attorney Mark Lane in Dealey Plaza, he clearly described the knoll as the area from which the shots came. However, when the interview continued later in an office, Price mentioned that he had learned from news coverage that Oswald had fired three shots from the TSBD. This information raised some doubts in Price’s mind. At the end of the interview, he said he did not buy into the idea that the shots came from the TSBD, but was sure they came from the knoll.
 

Price’s concerns illustrated a problem experienced by the witnesses who reported where the shots in Dealey Plaza came from on November 22, 1963. Witnesses who provided testimony to the Warren Commission and signed affidavits for the FBI, Secret Service, and Dallas Sheriffs Department were exposed to news reports that Lee Harvey Oswald was the lone assassin, that he fired three shots from the TSBD, and that a rifle and three expended shells were found on the sixth floor of the building. This was the official line from the Dallas Police Department, the FBI, the Secret Service, and the national news media. This had to have had an impact on what witnesses thought they heard and experienced. At some point, witnesses may have started to question their own observations and felt that somehow their senses had betrayed them. Price was certainly one of those impacted by the national media coverage although he held fast to his recollection of events. But that was not the case with Roy Lewis, a TSBD employee. Lewis was standing on the front steps of the Depository, when the motorcade went by. In a statement given to the FBI on December 9, 1963, Lewis said that he could provide no information as to the source or direction of the shots.
 Three months later on March 18, 1964, in another FBI statement, Lewis now said that he heard the shots fired from somewhere above him.
 Most accounts list Lewis as testifying that the shots came from the TSBD. Lewis had been exposed to several months’ worth of news media reports stating that Lee Harvey Oswald had fired three shots from the TSBD. Was Lewis’s account influenced by media reports on Oswald? Did other witnesses alter what they heard and saw as a result of the media reports and official conclusions?


Another troubling aspect of the available data was centered on the manner in which the FBI conducted post-assassination interviews. A significant number of witnesses in Dealey Plaza interviewed by the FBI were never asked where they thought the shots came from. The FBI had already concluded that the shots had come from the TSBD. Mrs. Robert R. Calvery, Mrs. Herman Clay, and Ms. Mary Sue Dickerson are perfect examples of a flawed investigation. These three witnesses were all standing in the area of the grassy knoll and presented an opportunity to collect more information about the events in Dealey Plaza on November 22. The failure to ask these witnesses about the direction of the shots may be an example of 1960s style sexism. There were a number of other women in key spots in Dealey Plaza who were never asked where they thought the shots came from as well. Women of course, know nothing about firearms or shooting.


Typical of those witnesses reporting a shot from the TSBD was Amos Euins, who testified that he saw a man with a rifle firing from the sixth floor window.
 Witnesses who identified the shot or shots more vaguely, descriptions like “they came from the rear and above me,” are included in the TSBD Area category. Mrs. John Connally, who was riding in the presidential limousine, was an excellent example of the witnesses in this group. Mrs. Connally testified that the shots she heard came from her right and behind her. She was not able to identify the exact location from which they came.
 To add an additional dimension to the origin of the shots category, witnesses were placed by location where they were standing at the time the motorcade passed. The following tables contain the aggregate data for both categories for the grassy knoll and the TSBD.
Table 1: Witnesses Reporting a shot or shots from Knoll/Knoll Area

	Direction
	  North
	  South 
	Motorcade
	TrUnpass
	TSBD
	West/East
	Total

	Knoll
	      6
	       9         
	         4
	        5
	      0
	        2
	   26

	Kn. Area
	      4
	       9         
	         2           
	        2
	      4          
	        5
	   26

	Totals
	     10        
	      18
	         6
	        7
	      4
	        7
	   52


Table 2: Witnesses Reporting a shot or shots from TSBD/TSBD Area

	Direction
	   North
	  South
	Motorcade
	TrUnpass
	TSBD
	West/East
	Total

	TSBD
	      7
	       7          
	          6
	       1
	     5
	         3
	   29

	TSBD/Ar.
	      2
	       2
	        13
	       2
	     0
	         2
	   21

	Totals
	      9
	       9
	        19          
	       3
	     5
	         5
	   50



Fifty-two witnesses reported shots from the grassy knoll and grassy knoll area. Fifty witnesses reported shots from the TSBD and TSBD area. An additional twelve witnesses reported shots from both places.
 They were not included in the chi-square analysis. Only the witnesses who reported a singular location were analyzed. The following table summarizes both locations.
Table 3: Combined Totals for shots from Knoll and the TSBD
	Direction
	  North
	  South
	Motorcade
	TrUnpass
	TSBD
	West/East
	Total

	Knoll
	     10
	      18
	       6
	       7
	     4
	       7
	   52

	TSBD
	       9
	        9
	      19
	       3
	     5
	       5
	   50

	Totals
	     19
	      27
	      25
	     10
	     9
	     12
	 102



The Warren Commission concluded that there was no credible evidence of a shot or shots from any other location in Dealey Plaza other than the TSBD. Yet, despite the national publicity, the reports issued by federal investigative agencies, and a twenty-six volume report, fifty-two witnesses continued to insist that a shot or shots came from the grassy knoll. Overall, the numbers are quite interesting in that fifty-two witnesses say a shot or shots came from the grassy knoll and fifty say that a shot or shots came from the TSBD. There is little variance in witnesses who were facing north in Dealey Plaza, in those located by the TSBD, and the aggregate category of West/East. But there are noticeable differences in the South, Motorcade, and TrUnpass categories. It should be noted that the witnesses facing South had their backs to the grassy knoll. In the South category twice as many people reported a shot from the knoll. Those in the Motorcade category were three times more likely to report a shot or shots from the TSBD. Those in the TrUnpass category (witnesses who had a clear view of the knoll) were more than twice as likely to report that the shot or shots came from the grassy knoll. Witnesses in the South, Motorcade, and TrUnpass categories constitute nearly 61% of the total sample. In these three groups, 31 witnesses identified the grassy knoll as the source of a shot or shots and 31 identified the TSBD as the source of the shot or shots. The data is very consistent. Overall, fifty one percent of the total sample reported a shot or shots coming from the grassy knoll, and forty-nine percent reported a shot or shots coming from the TSBD. Most interesting was the finding that among the three witness locations with significant variances on the origin of the shot or shots (South, Motorcade, and TrUnpass) when all three categories are added, thirty-one witnesses cited the knoll as the source and thirty-one witnesses cited the TSBD as the origin of a shot or shots. Such findings raise the question as to whether a witness’s position in Dealey Plaza was related to where he or she thought the shot or shots came from. Chi-square analysis can be employed to test hypotheses and was used to answer this question. Two variables will be examined: the location from which shots were reported and the witnesses’ locations in Dealey Plaza. The statistical process will determine whether both variables are independent variables.


The null hypothesis can be stated as follows:

There was no relation between a witness’s report of where the shot or shots came from and where the witness was located in Dealey Plaza.


The result of the chi-square test rejects the null hypothesis that a witness’s report of where the shot or shots came from and his or her location in Dealey Plaza are unrelated with the result that P<.05. In actuality, the probability was higher than 95% that both variables are related. The test shows that where a person was located in Dealey Plaza had a definite impact on where he or she reported the shot coming from. The test demonstrated that where a witness reported the shot or shots coming from was dependent on where the person was located in Dealey Plaza. Therefore, the location of where the shot came from was the dependent variable, and the witness’s location was the independent variable. Persons in the motorcade were much more likely to report that the shots came from the TSBD. If you were standing with your back to the grassy knoll or on the railroad bridge atop the triple underpass, you were more likely to report a shot or shots from the grassy knoll.
 This result supports shots from both locations. In actual fact, as previously stated, twelve witnesses reported shots from both locations.

This finding was not surprising. Witnesses in the motorcade were driving directly toward the TSBD or were adjacent to it as shots rang out. Three expended shells were found on the sixth floor of the TSBD along with a 6.5mm Mannlicher-Carcano rifle. Witnesses with their backs to the knoll (facing south) and those on the bridge over the triple underpass reported the shots from the knoll. These witnesses were in stationary positions either in front of the grassy knoll or adjacent to it. The reports of these witnesses are buttressed by the findings of the House Select Committee on Assassination’s acoustical evidence which concluded that three shots were fired from the TSBD and one shot was fired from the grassy knoll. The chi-square result was also supported by witnesses who reported seeing smoke from the knoll, hearing different gunfire sounds, and the smell of gunpowder in the area of the grassy knoll.

Conclusion:

Fifty-two witnesses reported that a shot or shots were fired from the grassy knoll area. An additional twelve witnesses stated that a shot or shots came from the grassy knoll and the TSBD. The chi-square tests demonstrated that where a witness was located in Dealey Plaza at the time of the assassination was the key determinant of where he or she believed the shot or shots came from. The Warren Commission concluded that there was no credible evidence that shots came from any other location in Dealey Plaza other than the TSBD. The chi-square analysis demonstrated that the witnesses who reported that a shot or shots came from the grassy knoll are just as credible as those reporting shots from the TSBD.
Calculation of the Chi-Square Value

See Table 3 for witnesses to a shot or shots from the knoll area and for those from the TSBD. Expected values are calculated by multiplying the column total by the sample total for either the knoll or the TSBD and dividing by the total sample number. To calculate the expected value for the Knoll/North position, multiply the column total of 19 by the total sample for the knoll (19 x 52) and then divide by the total sample number or 102.
The expected values for the chi-square calculation are:

	Location
	  North
	  South
	Motorcade
	TriUnPass
	   TSBD
	West/East

	Knoll
	       9.7
	     13.8
	       12.8
	       5.1
	       4.6
	       6.1

	TSBD
	       9.3
	     13.2
	       12.2
	       4.9
	       4.4
	       5.9

	Totals
	     19.0
	     27.0
	       25.0
	     10.0
	       9.0
	     12.0 


Computation:

	Observed (From Table 3)
	    Expected
	  Observed –

   Expected  
	  (Obs.-Exp.)2
	(Obs.-Exp.)2
           Exp.

	           10
	          9.7
	          0.3
	           0.09
	        0.010

	           18
	        13.8
	          4.2
	         17.64
	        1.280

	             6
	        12.8
	         -6.8
	         46.24
	        3.610

	             7
	          5.1
	          1.9
	           3.61
	        0.710

	             4
	          4.6
	         -0.6
	           0.36
	        0.080

	             7
	          6.1
	          0.9
	           0.81
	        0.133

	             9               
	          9.3
	         -0.3
	           0.09
	        0.010

	             9
	        13.2
	         -4.2
	         17.64
	        1.340

	           19
	        12.2
	          6.8
	         46.24
	        3.790

	             3
	          4.9
	         -1.9
	           3.61
	        0.740

	             5
	          4.4
	          0.6
	           0.36
	        0.080

	             5
	          5.9
	         -0.9
	           0.81
	        0.137


Adding the last column produces a value of 11.920 and with five degrees of freedom produced a result that P<.05. The Chi-Square value required for a value of 0.5 or less is equal or greater than 11.070.
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