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Introduction

	Eleven years ago, the only places casinos legally existed in America were Las Vegas and Atlantic City.  Now, twenty-seven states have some form of casino gambling.�

In the wake of this relatively rapid expansion comes much debate over the impact of casino gambling on economic and social issues.  I am specifically interested in casinos and their effect, if any, on crime.  

	Finding articles and opinions about the consequences of legalized gambling is not very difficult to do.  The majority of them, it seems, make vague references to surveys or studies, then use anecdotes and unsubstantiated figures to support their claims.  An article in Time magazine implies that casino gambling leads to compulsive gambling which “studies show” leads to “bankruptcies, divorce, suicide, child abuse and crimes such as robbery, fraud and embezzlement.”�  U. S. News & World Report performed a “computer analysis” and discovered that “towns with casinos have experienced an upsurge of crime at the same time it was dropping for the nation as a whole”�  The article further asserts that “big money attracts opportunistic criminals.”�  Exactly how the computer analyzed the data is never mentioned.�





Background

	The U. S. News & World Report computer analysis found the crime rate to be higher than the national average in thirty-one cities that opened casinos in 1993.  While that may be true, the question is, does it matter?  Is it relevant to compare rates of specific cities to a national average?  To me, the answer is “no” due to the difference in scale.  The national average encompasses too large a geographic region for such comparisons to have any real significance.

	A more telling way of comparing averages is just to consider the crime rates before and after the opening of casinos.  I calculated the average crime rate in fifteen cities before and after the introduction of casinos over a five-year period.  Seven of those had higher average crime rates after the casinos opened, while eight of them were lower.  

	Clearly, no solid conclusions can be drawn from any of these averaging operations.

	There are works available that consider the effects of casinos in a more rigorous and scholarly fashion.  A paper published by the Center for Policy Research and Planning in Mississippi found no pattern to connect riverboat casinos and crime rates in that state.�   The Illinois Criminal Justice Information Authority conducted an investigation of casinos and crime in Joliet, Illinois, and found that “overall patterns of service calls and crime incidents in the City of Joliet remained stable or even declined after riverboats [casinos] began service.”�  However, I have located only one econometric study specifically examining casinos and their relation to the crime rate.  

	The study, done in 1989 by Simon Hakim and Andrew J. Buck, centered on Atlantic City and sixty-four communities in the surrounding area.  Hakim and Buck found that crime had definitely increased in those places after casinos opened in 1978.  Their model controlled for the effects of wealth, unemployment, size of police force, and distance (in minutes of drive time from central Atlantic City) on the crime rate.  They had a total of 832 observations, but the crucial variable, casino gambling, was an on/off dummy for only one city--0 for each year before 1978, 1 for each year after 1978.  

	Hakim and Buck’s hypothesis was that the introduction of casino gambling in an area increases the crime rate in that area.  Their hypothesis is drawn from a fairly common perception concerning casino gambling.  The theory is that development of new public areas--such as casinos--afford “more target opportunities” for criminals.�  It seems logical therefore, that any large, new industry opening in an economically depressed region would probably produce similar results.  

	Imagine that amusement parks are illegal everywhere outside of Orlando.  One day, Atlantic City decides to grant Disney permission to build MickeyLand on the boardwalk.  There is a large influx of people--good and bad--into the region.  Development goes up, prices go up, crime goes up--you get the idea.

	Perhaps Hakim and Buck’s model is more applicable in a general sense.  It may be relating the crime rate to any significant developmental change in a locality, rather than for casinos in particular--crime goes up because concentrations of potential victims go up.

	Taking the hypothesis that the presence of casino gambling increases crime rates, I develop a simple model that overcomes the weaknesses of the Hakim-Buck model, as well as the imprecision of before and after averages.





Theory

	First, I must assume that the marginal effect on crime will be most noticeable in areas that go from no casinos to one or more in a short time.  For example, a town with one casino would experience a 100% increase in total casinos with the addition of another, while a town with fifty casinos would experience a 2% increase with the addition of one.  

	In constructing a model, I take the idea that if casinos do affect the crime rate, then the marginal effect should decrease rapidly as more and more casinos open--a result of what I call the novelty effect.  The novelty effect is a derivative of the marginal effect.  Under my theory it means the effect of casinos on crime will decrease at a decreasing rate with each additional casino opened in any given region. 

	The novelty effect applies to casinos or any industry that attracts crowds.  The idea is that the introduction of a new and unique enterprise draws an above-average amount of interest at first--and that includes an above-average amount of criminal activity, among other things.  As time passes, the “new” wears off and people move on to the next “action spot.”�  

	Examples of this effect are abundant.  Network television coverage of moon shots in the late 1960s and early 70s lasted for hours at a time.  Now, we may see one or two-minute highlights of a two-week space shuttle mission.  The hottest toy at Christmas is found in the back of children’s closets everywhere by February.  Next year’s new car models will be different from this year’s because of the novelty effect.  Perhaps the best example is to consider the consequences of having legal casino gambling in every town in America.  A new casino grand opening would generate less interest than a new grocery superstore grand opening.

	A theoretical graph of this effect looks something like Figure 1.  The number of casinos is plotted on the x-axis and the rate of change in crime is represented on the y-axis.
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	With this theory in mind, the model must have the total number of casinos in a given year as an independent variable (instead of a simple casinos/no casinos dummy), and it also has a total number of casinos squared term in order to capture the novelty effect.

	Next, since my only interest is whether or not casino gambling affects crime rates, my only other independent variables are year dummies.  The year variable in which an observation is made gets a value of 1, while all others are assigned a 0.  I will explain this in more detail shortly.

	The model is written:

Crime Rate =  ( + (1 (#Casinos) + (2 (#Casinos)2  + (3 (Year94) + (4 (Year93) 

		+ (5 (Year92) + (6 (Year91) + (Error term)



The Data

	The crime rate is defined by the FBI as the total number of crimes� known to police, divided by the total resident population, multiplied by 100,000.  This arithmetic equalizes crime rates for variances in population size from place to place where the absolute numbers of crimes committed may differ greatly.  Therefore, a crime rate of 1,000 for a small town is the same as a crime rate of 1,000 for a big city.  Most of the crime rates� used in my analysis were found in the FBI’s annual publications Crime in the United States, 1990 through 1994, which are a compilation of the Uniform Crime Reports gathered from law enforcement agencies all across America.    

	Since the crime rates are compiled on an annual basis, the number of casinos are weighted by opening date.  For instance, a casino that opens in November obviously has less impact on the crime rate for that year than one that opens in February.  In correlating the number of casinos to the crime rate in a given year, for each casino I divide the actual number of months it was open in that year by twelve, then add the totals for each city.  

	(Casino A  # months open ( 12) + (Casino B  # months open ( 12) + . . .

If a casino opened before the 15th of a month, I count the entire month.  If it opened after the 15th, I begin counting with the following month.

	My years of observation are currently limited to 1990 through 1994.  None of the cities in my data set had casinos before 1990, and I was unable to obtain 1995 and 1996 FBI crime reports.  

	In deciding which cities with casinos to use for the analysis, I am limited by time and the crime reports.  Many of the cities with casinos have populations below 10,000, and the FBI does not gather information on many cities that small.  I do not include any Native American casinos for the same reason--most are located in very small towns.  With more time I am sure the statistics for these towns could be obtained.  

	Atlantic City and Las Vegas (and other Nevada towns) are omitted for several reasons.  First is the novelty effect.  Both places have had casinos for so long that the novelty effect is no longer a factor.  Second is the marginal effect.  One more casino in these locations will have very little impact on anything.  The third reason concerns scale.  Las Vegas and Atlantic City have casino resort hotels that are much larger than any of the recently opened enterprises in the cities I selected.

	Even with the limitations, I still have twenty-one towns and two counties in five states with sufficient crime data to yield a total of 99 observations.   Appendix 1 lists the crime rates for each town by year, and Appendix 2 lists the weighted number of casinos 

open in each town by year.  



Results 

Variable	Coefficient	Std. Error	t-Value	Mean	      Std. Dev.

Intercept	8321.637	

#Casinos	(338.344	203.239	1.665		  2.113	          7.057

#Casinos 2 	      9.265	    6.172	1.501		53.757	        230.54

1994		  239.257	957.636	  .25		   .192	           .396

1993		    56.242	920.919	  .061		   .202	           .404

1992		 ( 93.129	913.777	  .102		   .212	           .411

1991		    66.896	922.772	  .072		   .192             .396

	The R2 for the regression is 3.5% and the F-test probability is 75.77%.  T-values are not strong enough to be statistically significant, but more observations could change that.  Still, the results are interesting.  

	The negative coefficient on casinos implies the opposite of what is expected.  It appears that the presence of casinos is actually reducing crime rates.  This is very plausible for several reasons.  Towns with new casinos often increase police budgets and personnel in order to counteract the potential increases in crime.  Also, casino operators are generally very cooperative with local authorities in maintaining security.  Some casinos actually reimburse towns that provide an additional police presence.�  Finally, the casinos themselves always employ a certain number of security personnel.

	The coefficient of the squared term provides evidence for the predicted novelty effect.  It shows that each additional casino has increasingly less impact on the crime rate.  The first casino in a town lowers the crime rate by about 329,  [338.344 ( 9.265 ( (1)2].  The second casino lowers the rate by about 301, [338.344 ( 9.265 ( (2)2].  A little algebra shows that after six casinos are opened in a town there is no longer any effect on crime rates, [338.344 ( 9.265 ( (6)2].  A graph of this effect would look similar to that predicted in Figure 1.

	It is important to remember that the regression, as it stands, yields a 75.77% probability that the crime rate is determined by the unobserved variables.

	The key to the unobserved variables lies in the year dummies.  

	1990 is the reference year.  In any given casino town in 1990, the average crime rate with no casinos open was 8321.637--the intercept.  In 1991, with 0 casinos open, the crime rate was higher by 66.896.  The 1992 crime rate was lower than the 1990 rate by 93.129 with 0 casinos open, and so on.  The year dummy automatically controls for all factors affecting the crime rate other than casinos.  Assuming the model is accurate, as the number of casinos increase on the x-axis, the crime rate curves look similar to those shown in Figure 2 (scale is not accurate).  The decreasing curve depicts the marginal change in crime rates, while the distance between the curves (such as the distance e), shows the effects of the unobserved variables.  (e = 1991 crime rate ( 1990 crime rate.)
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Each additional casino (one unit move to the right on the graph) lowers the crime rate by [338.344 ( 9.265 (#casinos)2].  The curve decreases at a decreasing rate as determined by the novelty effect.�

	It is certainly possible that more observations at a later time will significantly change the results.  Crime rate information for 1995 and 1996 would add 46 observations, or almost 50% more than I used in this regression.  It is also possible that the effects of casinos would be more significant if small town data is included in the analysis.  Biloxi and Tunica, Mississippi are good examples of small towns not included in my data set which have had a large change in total numbers of casinos in the last five years.

	It is also certainly possible that additional observations will not change the results at all.  

	A final possibility is that the number of casinos may cause an increase in specific types of crime.  Robbery, larceny, or embezzlement, for instance, due to the increase in potential victims in the vicinity of casinos and the criminal gambler’s need for cash.  If that is true, however, it must mean there is a corresponding decrease in other crimes, because the regression shows no effect on the total crime rate.  

Conclusion

	I have shown it is possible that the number of casino gambling establishments in a city may lower the total crime rate, although the results are not statistically significant using the current data set.  I have also found evidence of a novelty effect; that is, as more and more casinos open in a locale, their cumulative impact on crime rates diminishes.  Since the legalization of casino gambling in most states is a fairly recent occurrence, and crime rate information is usually delayed by more than one year, future regressions should be performed.    
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�Appendix A



			Crime Rates 1990-1994�						



		1990 	1991 	1992 	1993 	1994 

Coloradoa 						

Gilpin Countyb		---	5771.72 	10561.92 	10250.29 	4392.49 

Teller Countyb		---	4073.3 	3782.54 	4875.34 	6219.39 

						

Mississippi						

Greenville		9191.6154 	7891.386 	10624.265 	10811.236 	12826.85 

Gulfport		9785.4077 	---	8942.5398 	7217.7977 	9096.316 

Natchez		9496.4029 	10534.64 	---	7859.0092 	---

Vicksburg		7403.8645 	8304.843 	8819.0978 	10622.063 	12048.47 

						

Illinois						

E. Peoria		4397.0437 	5174.171 	4569.6947 	---	---

Rock Island		6702.5054 	6879.121 	4973.0987 	---	---

Joliet		9718.1009 	9520.434 	8979.0489 	8260.4703 	7610.819 

Aurora		6706.0986 	7062.706 	6525.6526 	6242.1504 	5768.926 

Elgin		5577.1978 	6185.222 	5578.3146 	4606.2698 	5137.921 

E. St. Louis		13857.952 	13578.1 	11711.193 	---	---

						

Iowa						

Davenportc		9015.7658 	10187.68 	9116.2396 	9529.0632 	9094.512 

Dubuque		---	---	3950.1682 	4627.2362 	4487.711 

Ft. Madison		4897.5727 	---	4470.8882 	4534.005 	4785.768 

Sioux City		7405.7512 	---	---	8917.8869 	9076.283 

Bettendorfc		4564.1974 	4757.02 	4780.9604 	4134.9586 	3908.762 



Louisiana						

New Orleans		12435.958 	10830.47 	9988.1586 	10734.532 	10089.68 

Lake Charles		6265.2309 	6939.464 	7928.8703 	6770.2133 	7771.876 

Shreveport		10741.216 	10097.93 	10573.891 	11465.759 	12391.96 

Bossier City		7217.2379 	7110.182 	6871.0557 	7369.3731 	7254.586 

Kenner		        8669.6375    9172.075 	     9467.585 	   8436.4698 	  7796.277 

Baton Rouge		12384.029 	13117.69 	14260.5 	16195.066 	14052.38 



Appendix B�



Number of Casinos by Year�

		1991	1992	1993	1994

Colorado					

Gilpin County		2.92 	31.09 	38.00 	35.67 

Teller County		2.50 	20.34 	24.75 	23.59 



Mississippi					

Greenville		 	 	0.08 	1.83 

Gulfport				1.00 	1.00 

Natchez			 	0.83 	1.00 

Vicksburg		 	 	0.58 	3.33 



Illinois					

E. Peoria			0.92 	1.00 	1.00 

Rock Island			0.67 	1.00 	1.00 

Joliet			0.50 	1.33 	2.00 

Aurora			 	0.42 	1.00 

Elgin			  	 	0.17 

E. St. Louis			 	0.42 	1.00 



Iowa					

Davenport		0.75 	1.00 	1.00 	1.00 

Dubuque		0.75 	1.00 	0.25 	0.58 

Ft. Madison		0.67 	0.50 	 	0.17 

Sioux City		 	 	0.08 	1.00 

Bettendorf		0.75 	0.58 	 	 



Louisiana					

New Orleans		 	 	0.17 	2.33 

Lake Charles		 	 	0.08 	1.00 

Shreveport			 	 	0.75 

Bossier City		 	 	 	1.08 

Kenner			 	 	0.33 

Baton Rouge					0.25 

� Shapiro, p. 56.

� Hornblower, p. 33.

� Shapiro, p. 60.  The accuracy of the data reported in Shapiro’s entire article is questionable.  He lists the five cities with casinos that had “the highest crime rates” in 1994, citing the FBI’s Uniform Crime Reports as his source.  Two of the towns, Black Hawk and Cripple Creek, Colorado, are not listed in the FBI reports.  The crime rates he reported for the other three cities--Atlantic City, NJ; Greenville, MS; and Shreveport, LA--do not agree with the rates published in the 1994 FBI report.  In fact, he overstated the rates for those cities by an average of 21 percent!   

� Shapiro, p. 61.

� It is understandable that “mainstream” media publications cannot get very technical in their writing.  But considering their wide circulation and power over public opinion, is it asking too much for just a little evidence--especially in an article not found on the editorial page?

� King, p. 21.  The report did find a significant increase in traffic accidents and violations in cities with casinos.

� Illinois Criminal Justice Information Authority, p. 1.

� Illinois Criminal Justice Information Authority, p. 9.

� For a more detailed and interesting discussion of novelty and economics, see Tibor Scitovsky’s book The Joyless Economy.

� Total crimes is all violent crimes and property crimes--murder, rape, manslaughter, robbery, larceny, burglary, assault, and auto theft.

� Crime rates for cities in Colorado were obtained from the Colorado Bureau of Investigation’s annual reports, Crime in Colorado.  The 1991 crime rates for Davenport and Bettendorf, Iowa were obtained from the Statistical Analysis Center of the Iowa Department of Human Rights.

� Riverboat Gambling and Crime in Illinois, p. 9.

� The use of year dummies to control for the effects of the unobserved variables on the crime rates was solely the idea of Dr. Craig Richardson, Chair of the Department of Business and Economics at Salem College in Winston-Salem, North Carolina.  Dr. Richardson also provided valuable advice and insight throughout the development of this paper. 

� All data obtained from the FBI’s Uniform Crime Reports published in Crime in the United States, 1990-1994, except where otherwise noted.  Dashes indicate data is unavailable for corresponding year.

a Each of Colorado’s two counties have two towns with casinos--Central City & Black Hawk in Gilpin County, and Cripple Creek & Victor in Teller County.  Population data was not available for these cities, therefore I used the countywide crime rates.  Crime rates for Teller in 1994 and 1992, and Gilpin in all years, were extrapolated to an annual figure based on partial year data.

b All data obtained from Colorado Bureau of Investigation’s Crime in Colorado, 1991-1994.

c 1991 data obtained from Iowa’s Uniform Crime Reports, 1991.

� All dates obtained from each state’s gaming regulation office.

� Data is complete.  Blank spaces indicate no casinos open in the corresponding year.
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