[bookmark: _GoBack]	Project 7: Inferential Tests - Ordinal Nonparametric and Continuous t-test 

A.  Nonparametric Mann-Whitney U statistic (ordinal two-group test)

1.  Using “neighborhood has a crime watch” as your independent variable and “how much of a problem is crime in your community” as your dependent variable, make an appropriate one-tailed hypothesis and test it with the results below. Interpret the results. (2 points)

	Ranks

	
	DOES NEIGHBORHOOD HAVE CRIME WATCH PROGRAM
	N
	Mean Rank
	Sum of Ranks

	HOW MUCH PROBLEM IS CRIME IN YOUR COMMUNITY
	NO
	539
	411.85
	221988.50

	
	YES
	297
	430.56
	127877.50

	
	Total
	836
	
	



	

	
	HOW MUCH PROBLEM IS CRIME IN YOUR COMMUNITY

	Mann-Whitney U
	76458.500

	Wilcoxon W
	221988.500

	Z
	-1.080

	Asymp. Sig. (2-tailed)
	.280

	a. Grouping Variable: DOES NEIGHBORHOOD HAVE CRIME WATCH PROGRAM












	One-Sample Test

	
	Test Value = 0.05

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	HOW MUCH PROBLEM IS CRIME IN YOUR COMMUNITY
	66.897
	896
	.000
	5.588
	5.42
	5.75

	DOES NEIGHBORHOOD HAVE CRIME WATCH PROGRAM
	20.231
	1069
	.000
	.294
	.27
	.32



Research question: Does neighborhood watch crime reduce problem of crime in your community?

H0: µ1=0
H1: µ1 > 0
The p-value is .326466. The result is not significant at p < .05
 p-value: 0.4800611941616275 or 48.006119416162754%
The p-value is statistically significant, because it shows that we can reject the null hypothesis (claimed hypothesis),
There is significant difference in the means of the neighborhood has a crime watch and how much of a problem is crime in your community

Conclusion: neighborhood watch crime reduces the problems of crime in your community is statistically significant.


2.  Choose two appropriate variables from the Crime survey dataset.  Make a one-tailed hypothesis and test it with the Mann-Whitney U statistic.  Interpret your results. Copy and paste the relevant SPSS output below. (3 points)


H0: Both male and female students did not participate equally in the crime survey 

H1: Male participated more than female in the survey
or
H1: Female participated more than male in the survey
but do they make any difference in calculating test statistic in spss?


	
Ranks

	
	SEX OF RESPONDENT
	N
	Mean Rank
	Sum of Ranks

	AGE in Years
	FEMALE
	640
	593.47
	379821.50

	
	MALE
	523
	567.96
	297044.50

	
	Total
	1163
	
	



	Test Statisticsa

	
	AGE in Years

	Mann-Whitney U
	160018.500

	Wilcoxon W
	297044.500

	Z
	-1.289

	Asymp. Sig. (2-tailed)
	.197

	a. Grouping Variable: SEX OF RESPONDENT




SPSS is reporting a Z score of -1.289and a 2-tailed p-value of .197. This would normally be considered a nonsignificant result (the standard alpha level is .05)
therefore, we can be confident not to reject the null hypothesis that holds that
both male and female relatively equal participated in the survey.


B.  Nonparametric Kruskal Wallis H statistic (ordinal, 3+ groups)

[image:  ]1.  Using the general type of conviction offense as your independent variable and “number of successful days on parole” as your dependent variable, make an appropriate hypothesis and test it with the results below.  Interpret the results.  (2 points)
[image:  ]
H0: µw - µm =0
H1:  µw - µm ≠ 0

H0:-There is no difference means between the general conviction offences and successful days.
H1: - There is difference means between the general conviction offences and successful days.
Chi-square p-value is 0.00045
The result is not significant at p < .05
The p-value is statistically significant, because it shows that we can reject the null hypothesis (claimed hypothesis)
Conclusion: -There was a mean difference between the general conviction offences and the successful days in first year


2.  Choose two appropriate variables from the Fear of Crime survey dataset.  Make a hypothesis and test it with the Kruskal Wallis H statistic.  Interpret your results. Include the relevant SPSS output for the hypothesis test below. (3 points)


	Ranks

	
	Fear of crime (3-category)
	N
	Mean Rank

	Gender of respondent
	Low
	597
	520.60

	
	Medium
	289
	528.97

	
	High
	148
	482.58

	
	Total
	1034
	






	Test Statisticsa,b

	
	Gender of respondent

	Chi-Square
	3.355

	df
	2

	Asymp. Sig.
	.187

	a. Kruskal Wallis Test

	b. Grouping Variable: Fear of crime (3-category)




Hypothesis:
H0: µ1-µ2 = 0
H1: µ1-µ2 ≠ 0
H0: -There is no difference in means of the fear of crime levels and gender.
H1 : - There is  difference in means of the fear of crimes and the gender.
 
Alpha = 0.05
A Kruskal-Wallis H test showed that there was not statistically significant difference in gender between the fear of crime levels.
df = k � 1, where k = number of groups
df=3-1
df=2
The chi-square = 3.355, the chi-square tabulated is p=0.187 with a mean rank fear of low-520.60medium-528.97, high-482.58

A Kruskal-Wallis H test showed that there was not statistically significant difference in gender between the fear of crime levels

There is no difference between the gender and the fear of crime levels.
 

C.  Parametric independent-samples t-test (continuous 2-group statistic)

1.  Examine the results below.  The test evaluates the hypothesis that white prison inmates are older at their first arrest than minority inmates.  Which of the two t-tests is the proper one to use, the equal variances assumed or equal variances not assumed?  Why?   Interpret the test results of the hypothesis test below. (2 points)
[image:  ][image:  ]
H0: µw - µm =0
H1:  µw - µm ≠ 0
 H0: - white prison inmates are not older at their first arrest than minority inmates.
H1:- white prison inmates are older at their first arrest than minority inmates
As a rule of thumb, Sig. > 0.05, we conclude that the assumption of equal variances holds. Since Sig. = 0.00 here, we report the first line of t test results, denoted as equal variances assumed.
To understand which low to use (Equal variance assumed or Equal variances not assumed) we must use the Lavene’s Test. The p-value of Levene's test is printed as ".000" (but should be read as p < 0.001 -- i.e., p very small), so we reject the null of Levene's test and conclude that those white prison inmates are older at their first arrest than minority inmates. We should take a look at the Equal variances not assumed row.


2.  Use the Crime survey dataset.  Choose two variables that would be appropriate for the independent-samples t-test.  Make a hypothesis and test it.  Interpret your results.  Include a copy of your SPSS output.  (3 points)

	Group Statistics

	
	SEX OF RESPONDENT
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Rated police performance - 3 category
	FEMALE
	647
	2.17
	.703
	.028

	
	MALE
	523
	2.08
	.717
	.031


[image: ]
H0: µw - µm =0
H1:  µw - µm ≠ 0

F is the test statistic of Levene’s test =0.945
Sign is the p-value corresponding to the test statistic=0.331

0.331>0.05, we fail to reject the null of the levene’s test and conclude that the variance in the gender of the rates of performance of the police. This tells us that we should look at the “Equal assumed” row for the t test and the corresponding confidence interval
t=2.262, sign=0.024
0.024<0.05 hence we reject the null hypothesis.

Confidence interval: If the C.I for the mean difference contains 0, the data is insignificant

D.  Parametric related-samples t-test (continuous 2-group statistic).

1.  Examine the results below.  The test evaluates the hypothesis individuals experience higher levels of depression after witnessing severe violence (a person being stabbed or shot).  Is the hypothesis supported?   Support your decision and interpret the test results. (2 points)
[image: ]
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The hypothesis supported 
µd = mean of depression wave1-mean of depression wave2

H0: µd =0
H1:  µd ≠ 0
H1: µd >0
H1:  µd < 0
p-value=0.04    t=-2.018 p=0.044   0.044<0.05 
By conventional criteria, this difference is considered to be statistically significant hence we reject the null hypothesis, the means are different hence the individuals experience higher levels of depression after witnessing severe violence.
The means were weakly and negatively corelated 

2. Use the Add Health dataset.  Answer the following research question—do teenagers and young adults that go to substance abuse treatment reduce their marijuana consumption?  First, select all the users that were in substance abuse treatment between Wave I and Wave II of data collection (H2HS7 > 0) using the Data>Select Cases function in SPSS.  Then compare the number of times each of individual smoked marijuana in the past 30 days from time 1 (H1TO32) to time 2 (H2TO46).  Interpret your results and answer the research question.  Copy and paste the relevant SPSS output with your answer.  (3 points)

	One-Sample Statistics

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	H2HS7>0 (FILTER)
	103
	1.00
	.000a
	.000

	S27Q46 PAST 30 DAYS-TIMES SMOKED POT-W2
	54
	8.33
	13.139
	1.788

	S28Q32 PAST 30 DAYS-TIMES SMOKED POT-W1
	56
	28.98
	113.438
	15.159

	a. t cannot be computed because the standard deviation is 0.




	One-Sample Test

	
	Test Value = 0.05

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	S27Q46 PAST 30 DAYS-TIMES SMOKED POT-W2
	4.633
	53
	.000
	8.283
	4.70
	11.87

	S28Q32 PAST 30 DAYS-TIMES SMOKED POT-W1
	1.909
	55
	.062
	28.932
	-1.45
	59.31





	ANOVA

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Regression
	.014
	1
	.014
	.000
	.998

	Residual
	99187.678
	37
	2680.748
	
	

	Total
	99187.692
	38
	
	
	




H0: Teenagers and young adults that go to substance abuse treatment does not reduce their marijuana consumption
H1: Teenagers and young adults that go to substance abuse treatment reduce their marijuana consumption

The p-value is 1. The result is not significant at p < .05
We fail to reject the null hypothesis
Conclusion: Teenagers and young adults that go to substance treatment do not reduce their marijuana consumption.
image3.wmf
Independent Samples Test

87.372

.000

9.162

3791

.000

2.03

.221

1.595

2.463

8.385

2018.398

.000

2.03

.242

1.554

2.503

Equal variances

assumed

Equal variances

not assumed

Age at First Arrest

F

Sig.

Levene's Test for

Equality of Variances

t

df

Sig. (2-tailed)

Mean

Difference

Std. Error

Difference

Lower

Upper

95% Confidence

Interval of the

Difference

t-test for Equality of Means


image4.wmf
Group Statistics

1264

22.09

7.573

.213

2528

20.06

5.771

.115

Race dichotomy

White

Minority

Age at First Arrest

N

Mean

Std. Deviation

Std. Error

Mean


image5.png
Independent Samples Test

Levene's Test for Equality of
Variances ttestfor Equaliy of Means
95% Confidence Inteval of the
Mean std. Error Difference
F sig. t df Sig. (2-tailed) | _Difference Difference Lower Upper

Rated police performance Equal variances, 545 331 2262 1168 024 034 042 012 176
- 3 category assumsd

Equal variances not 2257 | 1107.654 024 034 042 012 178
assumed





image6.png
Paired Samples Statistics

Std. Error
Mean N | td. Deviation Mean
Par 1 CESDepression, & 67740 350 430524 21800
tems, Wave 1
CES-Depression, 9- 71049 390 430318 21790
items, Wave 2





image7.png
Paired Samples Test

Paired Diferences

Mean

Std. Deviation

std. Ermor
Mean

95% Canfidence Interval of the

Difference

Lower

Upper

o

Sig. (24ailed)

Par 1 CESDepression, &
tems, Wave 1 - CES-
Depression, &-tems,
Wave 2

42081

411500

20837

83018

01084

2018

389

044





image1.wmf
Test Statistics

a,b

25.254

4

.000

Chi-Square

df

Asymp. Sig.

Number of

Successful

Days in 1st

Year

Kruskal Wallis Test

a. 

Grouping Variable: General Conviction Offense

b. 


image2.wmf
Ranks

254

1826.51

2313

1950.15

484

1944.30

440

1983.33

454

2191.96

3945

General Conviction Offense

Alcohol

Drugs

Property and Misc.

Serious

Violent

Total

Number of Successful

Days in 1st Year

N

Mean Rank



 


Project 


7


:


 


Inferential Tests 


-


 


Ordinal Nonparametric and 


Continuous 


t


-


test 


 


 


A.  Nonparametric Mann


-


Whitney U statistic (ordinal two


-


group test)


 


 


1.  Using “


neighborhood has a crime watch


” as your independent variable and “


how much of a 


problem is crime in your community


” as your dependent variable, make an appropriate one


-


tailed hypothesis and test it with the results below. 


Interpret the results. 


(2 points)


 


 


Ranks


 


 


DOES 


NEIGHBORHOOD 


HAVE CRIME 


WATCH 


PROGRAM


 


N


 


Mean 


Rank


 


Sum of 


Ranks


 


HOW MUCH 


PROBLEM IS CRIME 


IN YOUR 


COMMUNITY


 


NO


 


539


 


411.85


 


221988.50


 


YES


 


297


 


430.56


 


127877.50


 


Total


 


836


 


 


 


 


 


 


HOW MUCH 


PROBLEM IS 


CRIME IN YOUR 


COMMUNITY


 


Mann


-


Whitney U


 


76458.500


 


Wilcoxon W


 


221988.500


 


Z


 


-


1.080


 


Asymp. Sig. (2


-


tailed)


 


.280


 


a. Grouping Variable: DOES 


NEIGHBORHOOD HAVE CRIME 


WATCH PROGRAM


 


 


 


 


 


 


 


 


 


 




  Project  7 :   Inferential Tests  -   Ordinal Nonparametric and  Continuous  t - test      A.  Nonparametric Mann - Whitney U statistic (ordinal two - group test)     1.  Using “ neighborhood has a crime watch ” as your independent variable and “ how much of a  problem is crime in your community ” as your dependent variable, make an appropriate one - tailed hypothesis and test it with the results below.  Interpret the results.  (2 points)    

Ranks  

 DOES  NEIGHBORHOOD  HAVE CRIME  WATCH  PROGRAM  N  Mean  Rank  Sum of  Ranks  

HOW MUCH  PROBLEM IS CRIME  IN YOUR  COMMUNITY  NO  539  411.85  221988.50  

YES  297  430.56  127877.50  

Total  836    

 

 

 HOW MUCH  PROBLEM IS  CRIME IN YOUR  COMMUNITY  

Mann - Whitney U  76458.500  

Wilcoxon W  221988.500  

Z  - 1.080  

Asymp. Sig. (2 - tailed)  .280  

a. Grouping Variable: DOES  NEIGHBORHOOD HAVE CRIME  WATCH PROGRAM  

                 

