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	Project 4 — Chi-square and Associated Tests

1. Professor Zaphod Beeblebox has a theory that blue-eyed people are more criminal than brown-eyed people.  (His ex-spouse had blue eyes and on the basis of that he thinks those with blue eyes are too temperamental and therefore prone to violence.)  He compared the criminality of blue eyes to brown eyes, noted that blue-eyed subjects had a higher rate of crime, and calculated a chi-square of 3.701 and a probability of .054.  Are these results significant?  Is there a relationship between eye color and crime? (3 points)
The existing assumption that is being assessed in this case is whether blue-eyed people are more criminal than brown-eyed people. The comparison sought to investigate whether there is a statistically significant association between criminality of blue eyes and brown eyes people. The findings showed that x2= 3.701, p = 0.054. This means that there is no sufficient evidence to suggest that that blue-eyed people are more criminal than brown-eyed people since the p-value is greater than 0.05. Thus the results are not significant and there is no relationship between eye color and crime at 0.05 level of significance. 
2. Look at the following table and Chi-square results, create a one-tailed hypothesis with gender and whether respondents have ever tried marijuana, and test it with the appropriate Chi-Square test using an alpha of .05.  Report the results and interpret whether the hypothesis was supported or not. (3 points)

	SEX * Ever tried marijuana Crosstabulation

	
	Ever tried marijuana
	Total

	
	No
	Yes
	

	SEX
	Male
	Count
	1655
	621
	2276

	
	
	% within SEX
	72.7%
	27.3%
	100.0%

	
	Female
	Count
	1941
	556
	2497

	
	
	% within SEX
	77.7%
	22.3%
	100.0%

	Total
	Count
	3596
	1177
	4773

	
	% within SEX
	75.3%
	24.7%
	100.0%






	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	16.138a
	1
	.000
	
	

	Continuity Correctionb
	15.869
	1
	.000
	
	

	Likelihood Ratio
	16.125
	1
	.000
	
	

	Fisher's Exact Test
	
	
	
	.000
	.000

	Linear-by-Linear Association
	16.134
	1
	.000
	
	

	N of Valid Cases
	4773
	
	
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 561.25.

	b. Computed only for a 2x2 table



The hypothesis 

Null hypothesis (Ho): There is no statistically significant association between gender and marijuana use
Alternative hypothesis (Ha): There is statistically significant association between gender and marijuana use

Results 
A Pearson chi square test for association was conducted to determine whether there is association between gender and marijuana use. The findings showed that at 95% confidence level, x2(1) = 16.138, p <0.05. Thus we reject the null hypothesis and conclude that there is statistically significant association between gender and marijuana use. The results reveal that there are more men than women who have tried marijuana use.

3.  A study of sentencing was conducted. The researchers collected information about the type of the offense committed. Below is the crosstabulation of that relationship. Interpret the relationship using the correct statistic.  (3 points)


	Type of conviction offense * Type of punishment Crosstabulation

	
	Type of punishment
	Total

	
	Prison sentence
	Jail sentence
	Probation sentence
	

	Conviction Type
	Violent offense
	Count
	13
	91
	123
	227

	
	
	% within Conviction Type
	5.7%
	40.1%
	54.2%
	100.0%

	
	Property offense
	Count
	9
	143
	203
	355

	
	
	% within Conviction Type
	2.5%
	40.3%
	57.2%
	100.0%

	
	Drug offense
	Count
	7
	84
	147
	238

	
	
	% within Conviction Type
	2.9%
	35.3%
	61.8%
	100.0%

	
	Other offense
	Count
	0
	295
	185
	480

	
	
	% within Conviction Type
	0.0%
	61.5%
	38.5%
	100.0%

	Total
	Count
	29
	613
	658
	1300

	
	% within Conviction Type
	2.2%
	47.2%
	50.6%
	100.0%




	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	12.738a
	6
	.047

	Likelihood Ratio
	12.649
	6
	.049

	Linear-by-Linear Association
	2.530
	1
	.112

	N of Valid Cases
	939
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.62.



The analysis that is conducted in this case has sought to determine whether there is association between type of punishment and the type of conviction. The analysis utilized chi-square test for association. The findings from the analysis showed that there was sufficient evidence to conclude that there was statistically significant association between type of punishment and the type of conviction, x2(6) = 12.738, p = 0.047. The p-value is 0.047 which is less than 0.05. Most of the individuals convicted of violent offense  were put on probation sentence (54.2%) and jail sentence. Majority of the suspects convicted of drug offense were put on probation sentence (61.8%) while many of the individuals who were convicted of other offenses received a jail sentence (61.5%).


4. If you were to use a traditional Chi-square for the above data, what concerns, if any, would you have?  Why or why not?  (2 points)

The distribution of the data above does not provide a clear understanding on the underlying research hypothesis. Distribution of data allows for successful integration of better processes that help understand information distribution within a given research context.










5. Choose an independent and dependent variable suitable for tabular analysis from the Fear of Crime survey dataset. Develop a hypothesis, create a crosstabulation table, request the appropriate statistics and cell percentages, and copy and paste the appropriate SPSS output. Interpret your results. (4 points)

Hypothesis 
Null hypothesis (Ho):  There is no statistically significant association between  race and involvement in crime watch program. 
Alternative hypothesis (Ha): There is  statistically significant association between  race and involvement in crime watch program.
The level of significance is 0.05.

Results 

	RACE OF RESPONDENT * ARE YOU INVOLVED IN CRIME WATCH PROGRAM Crosstabulation

	
	ARE YOU INVOLVED IN CRIME WATCH PROGRAM
	Total

	
	NO
	YES
	

	RACE OF RESPONDENT
	WHITE
	Count
	699
	146
	845

	
	
	% within RACE OF RESPONDENT
	82.7%
	17.3%
	100.0%

	
	BLACK
	Count
	100
	16
	116

	
	
	% within RACE OF RESPONDENT
	86.2%
	13.8%
	100.0%

	
	HISPANIC
	Count
	155
	24
	179

	
	
	% within RACE OF RESPONDENT
	86.6%
	13.4%
	100.0%

	
	OTHER
	Count
	23
	7
	30

	
	
	% within RACE OF RESPONDENT
	76.7%
	23.3%
	100.0%

	Total
	Count
	977
	193
	1170

	
	% within RACE OF RESPONDENT
	83.5%
	16.5%
	100.0%




The crosstabulation shows that majority of individuals across different racial groups are not involved in the crime watch program with 82.7% of whites, 86.2% of blacks, 86.6% of Hispanic population and 76.7% of other racial groups not being involved in crime watch program. However, there is need to conduct further test to determine whether there is association between involvement in crime watch program and race.


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	3.248a
	3
	.355

	Likelihood Ratio
	3.249
	3
	.355

	Linear-by-Linear Association
	.564
	1
	.453

	N of Valid Cases
	1170
	
	

	a. 1 cells (12.5%) have expected count less than 5. The minimum expected count is 4.95.



A Pearson chi square test for association at 95% confidence level showed that x2(3) = 3.248, p =0.355. Thus, we reject the null hypothesis and conclude that is no statistically significant association between  race and involvement in crime watch program.

6. Choose two variables (one as an independent with no more than 3 categories and the second as a dependent with no more than 3 categories) from the Fear of Crime survey dataset.  To complete this part of the project, you must make all of the appropriate analytical decisions. (5 points)
First, examine the basic relationship between your independent and dependent variables.  What are your results? (Copy and paste the appropriate SPSS output) 
The variables that are investigated in this case include age and report crime to the police. The analysis is seeking to determine whether there is association between age and reporting of crime to the police among community members. The independent variable is age while the dependent variable is reporting crime to the police.
Hypothesis 
Null hypothesis (Ho):There is no statistically significant association between age group and reporting crime to the police. 
Alternative hypothesis (Ha): There is statistically significant association between age group and reporting crime to the police.
Significance level at 0.05.




	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary * COLLAPSED AGE VARIABLE -- 3 CATEGORIES Crosstabulation

	
	COLLAPSED AGE VARIABLE -- 3 CATEGORIES
	Total

	
	Young
	Middle-aged
	Elderly
	

	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	No report
	Count
	108
	163
	129
	400

	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	27.0%
	40.8%
	32.3%
	100.0%

	
	Report crime
	Count
	200
	353
	203
	756

	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	26.5%
	46.7%
	26.9%
	100.0%

	Total
	Count
	308
	516
	332
	1156

	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	26.6%
	44.6%
	28.7%
	100.0%



The analysis from the cross-tabulation shows that  46.7% of middle aged individuals within the community report  crimes to the police more than the young and the elderly. However, it is crucial to understand the significance of the results through an additional inferential test.

	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	4.753a
	2
	.093

	Likelihood Ratio
	4.737
	2
	.094

	Linear-by-Linear Association
	1.113
	1
	.291

	N of Valid Cases
	1156
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 106.57.



The results from the Chi-square test shows that at 95% confidence level, there is no sufficient evidence to conclude that there is association between reporting crime to the police and individual age group. Thus we reject the null hypothesis and conclude that there is no statistically significant association between age group and reporting crime to the police, x2(2) = 4.753, p = 0.093.

Second, add gender as a control variable (the layer) and run the crosstabulation again.  Does gender affect the basic relationship? Interpret your results. (Copy and paste the appropriate SPSS output) 


	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary * COLLAPSED AGE VARIABLE -- 3 CATEGORIES * SEX OF RESPONDENT Crosstabulation

	SEX OF RESPONDENT
	COLLAPSED AGE VARIABLE -- 3 CATEGORIES
	Total

	
	Young
	Middle-aged
	Elderly
	

	FEMALE
	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	No report
	Count
	60
	94
	73
	227

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	26.4%
	41.4%
	32.2%
	100.0%

	
	
	Report crime
	Count
	95
	201
	111
	407

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	23.3%
	49.4%
	27.3%
	100.0%

	
	Total
	Count
	155
	295
	184
	634

	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	24.4%
	46.5%
	29.0%
	100.0%

	MALE
	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	No report
	Count
	48
	69
	56
	173

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	27.7%
	39.9%
	32.4%
	100.0%

	
	
	Report crime
	Count
	105
	151
	91
	347

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	30.3%
	43.5%
	26.2%
	100.0%

	
	Total
	Count
	153
	220
	147
	520

	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	29.4%
	42.3%
	28.3%
	100.0%

	Total
	HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	No report
	Count
	108
	163
	129
	400

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	27.0%
	40.8%
	32.3%
	100.0%

	
	
	Report crime
	Count
	200
	352
	202
	754

	
	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	26.5%
	46.7%
	26.8%
	100.0%

	
	Total
	Count
	308
	515
	331
	1154

	
	
	% within HAVE YOU EVER REPORTED A CRIME TO POLICE -- binary
	26.7%
	44.6%
	28.7%
	100.0%




Chi square test for association 

	Chi-Square Tests

	SEX OF RESPONDENT
	Value
	df
	Asymptotic Significance (2-sided)

	FEMALE
	Pearson Chi-Square
	3.760b
	2
	.153

	
	Likelihood Ratio
	3.772
	2
	.152

	
	Linear-by-Linear Association
	.088
	1
	.767

	
	N of Valid Cases
	634
	
	

	MALE
	Pearson Chi-Square
	2.150c
	2
	.341

	
	Likelihood Ratio
	2.122
	2
	.346

	
	Linear-by-Linear Association
	1.498
	1
	.221

	
	N of Valid Cases
	520
	
	

	Total
	Pearson Chi-Square
	4.800a
	2
	.091

	
	Likelihood Ratio
	4.783
	2
	.092

	
	Linear-by-Linear Association
	1.173
	1
	.279

	
	N of Valid Cases
	1154
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 106.76.

	b. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 55.50.

	c. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 48.91.



The findings from the analysis when including gender does not have significant impact on the outcome considering that the results show that there is no significant difference on the association between reporting crime to the police and age group based on gender.
