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Q1. John P. Smith, Director of the Texas Nonprofits Working Group, is interested in the emerging trend of small nonprofits (defined as those with budgets less than $2 million per year) collaborating with each other for the purpose of sharing administrative services (e.g., accounting, human resources, and information technology services). Mr. Smith hypothesizes that nonprofits engaged in collaborative relationships should be able to spend less on administrative services than nonprofits not engaged in collaborative cost-sharing agreements. To test this hypothesis, Mr. Smith collects data for a random sample of 150 small nonprofits in the state. Specifically, the variable of interest is the percent of each organization’s annual budget spent on administrative services. In the sample, 75 of these organizations are engaged in collaborative cost-sharing agreements (SHARE); the other 75 are not (NOSHARE). Upon running the appropriate statistical test, what can Mr. Smith conclude about his hypothesis? Make specific reference to relevant statistics in the results of analysis.

	t-Test: Two-Sample Assuming Unequal Variances

	
	
	

	 
	SHARE
	NOSHARE

	Mean
	8.636
	10.26267

	Variance
	4.425578
	8.457506

	Observations
	75
	75

	Hypothesized Mean Difference
	0
	

	df
	135
	

	t Stat
	-3.92482
	

	P(T<=t) one-tail
	6.88E-05
	

	t Critical one-tail
	1.656219
	

	P(T<=t) two-tail
	0.000138
	

	t Critical two-tail
	1.977692
	 



Results analysis 
The P-value = 0.0000688 is less than the significance  level 0.05and thus we reject test hypothesis that nonprofits engaged in collaborative relationships should be able to spend less on administrative services than nonprofits not engaged in collaborative cost-sharing agreements. Mr. Smith can conclude that his hypothesis is false.


Q2. The board of directors of the Westville Community Center is interested in obtaining feedback from its donor base about various programmatic initiatives the center is contemplating. The board has hired a consultant to develop a survey instrument that will be sent to a random sample of 300 individuals in the donor base. The consultant points to emerging research that finds that individuals who receive surveys via expedited delivery methods (such as next day delivery service) tend to complete surveys at a higher rate than individuals who receive surveys via traditional bulk-rate mail service (the standard way the Center has always administered surveys). The board is intrigued by this idea, but the board members want more evidence on how the expedited delivery methods would actually affect their donor base. Accordingly, the consultant devises an experiment. The survey is sent via expedited delivery to half of the individuals in the sample selected at random; the remaining 150 surveys are sent via bulk mail. A month after the survey has been sent, the consultant assembles data on method of delivery and response rates. The data are coded as follows: 

Delivery method (DELIVERY)
1 = survey sent using expedited service 
0 = survey sent using standard delivery method 
Response (RESPONSE)
1 = returned completed survey 
0 = did not return survey 

Based on the appropriate statistical test, what can the consultant tell the board about the results of the experiment? Make specific reference to relevant statistics in the results of analysis.

	t-Test: Two-Sample Assuming Unequal Variances

	
	
	
	
	

	 
	Variable 1
	Variable 2
	
	

	Mean
	0.5
	0.41
	
	

	Variance
	0.250836
	0.242709
	
	

	Observations
	300
	300
	
	

	Hypothesized Mean Difference
	0
	
	
	

	df
	598
	
	
	

	t Stat
	2.21891
	
	
	

	P(T<=t) one-tail
	0.013434
	
	
	

	t Critical one-tail
	1.647406
	
	
	

	P(T<=t) two-tail
	0.026867
	
	
	

	t Critical two-tail
	1.963939
	 
	
	

	
	
	
	
	


Results analysis
The P-value is 0.01 so  we  fail to reject the null hypothesis. Thus individuals who receive surveys via expedited delivery methods (such as next day delivery service) tend to complete surveys at a higher rate than individuals who receive surveys via traditional bulk-rate mail service (the standard way the Center has always administered surveys).


Q3. Deborah Long, director of the Southeastern Wisconsin Nonprofits Coalition, is interested in why some nonprofits in the region collaborate more than others. Ms. Long believes that collaboration is negatively related to organizational size (i.e., the larger the nonprofit, the less likely the need to collaborate with other nonprofit organizations). To test her hypothesis, Ms. Long has collected data from a sample of 75 nonprofit organizations. Size is measured using each organization’s annual budget in dollars (BUDGET). The dependent variable is the number of collaborative relationships each nonprofit is engaged in (CRELATE). Assist Ms. Long by running the appropriate statistical test. What can you tell her about her hypothesis? Make specific reference to relevant statistics in the results of analysis.


Scatter plot



	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.384984
	
	
	
	
	
	
	

	R Square
	0.148212
	
	
	
	
	
	
	

	Adjusted R Square
	0.139431
	
	
	
	
	
	
	

	Standard Error
	2.21459
	
	
	
	
	
	
	

	Observations
	99
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	82.77739
	82.77739
	16.87816
	8.33E-05
	
	
	

	Residual
	97
	475.7277
	4.904409
	
	
	
	
	

	Total
	98
	558.5051
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	6.73497
	0.492662
	13.67056
	2.38E-24
	5.757171
	7.712768
	5.757171
	7.712768

	8693089
	-6.7E-08
	1.63E-08
	-4.1083
	8.33E-05
	-9.9E-08
	-3.5E-08
	-9.9E-08
	-3.5E-08


 
Results analysis
  The slope coefficient is -6.7E-08 for traditional dollar budget and the collaboration relationship decrease by -6.7E08 thus Deborah Long’s hypothesis; collaboration is negatively related to organizational size (i.e., the larger the nonprofit, the less likely the need to collaborate with other nonprofit organizations) is true.




Q4. The federal government has asked officials in Milwaukee County to collect data on the Supplemental Nutrition Program for Women, Infants, and Children (WIC) in Milwaukee. Federal officials are concerned about whether children born to Hispanic and African American parents as healthy as those born to White.  County officials decide to conduct a pilot study to examine whether there are any differences between these groups. Specifically, officials will examine birth weight data for the three groups (measured in pounds and ounces). Three randomly selected samples of WIC participants are included in the study (each sample includes 100 individuals). The first sample of birth weight data is for babies born to Hispanic (HISPANIC) parents. The second sample is birth weight data for babies born to African American (AFAMERICAN). The THIRD sample is birth weight data for babies born to White (WHITE). Upon running the appropriate statistical test, test the hypothesis making specific reference to relevant statistics in the results of analysis. What do you conclude?


	Anova: Single Factor
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	HISPANIC
	61
	468.5199
	7.680654
	3.376196
	
	

	AFAMERICAN
	61
	485.5642
	7.960068
	2.778703
	
	

	WHITE
	78
	660.4145
	8.466853
	2.926011
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	22.26735
	2
	11.13368
	3.688776
	0.026746
	3.041753

	Within Groups
	594.5968
	197
	3.018258
	
	
	

	
	
	
	
	
	
	

	Total
	616.8641
	199
	 
	 
	 
	 



Results analysis
The P-value= 0.0267746 is less than significance level of 0.05 therefore we reject the null hypothesis that there are difference between the groups.










Q5. 
The Shorewood Community Center runs a substance abuse counseling program. Over the course of the 8-week program, clients are expected to attend three counseling sessions per week. Because attendance ultimately affects whether clients succeed, the director of the program would like to obtain a better understanding of why some clients attend more than others. The director asks her research intern to run a statistical test on the available data for the most recent group of clients (n=75) who started (but did not necessarily complete) the program. Days attended is the dependent variable (ATTEND). The independent variables include the following:

REFERRAL = A dummy variable for whether the client was referred by the criminal justice system (coded 1 if yes, 0 if not).
AGE = Age of client (in years)

After running the appropriate statistical test, what can the intern tell the director? Make specific reference to relevant statistics in the results of analysis.




	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.387162
	
	
	
	
	
	
	

	R Square
	0.149894
	
	
	
	
	
	
	

	Adjusted R Square
	0.12628
	
	
	
	
	
	
	

	Standard Error
	0.356211
	
	
	
	
	
	
	

	Observations
	75
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	2
	1.610864
	0.805432
	6.347675
	0.002891
	
	
	

	Residual
	72
	9.135803
	0.126886
	
	
	
	
	

	Total
	74
	10.74667
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	0.12878
	0.13938
	0.923953
	0.358597
	-0.14907
	0.406629
	-0.14907
	0.406629

	ATTEND
	0.024209
	0.006875
	3.521477
	0.000749
	0.010505
	0.037913
	0.010505
	0.037913

	AGE
	-0.00956
	0.004264
	-2.24177
	0.028058
	-0.01806
	-0.00106
	-0.01806
	-0.00106


 
Data analysis 
The slopes are significant and if the criminal referred by the criminal justice system number of days to attend increase by 6.347675For each additional ages of client, the number of days increases by 0.004264
The intern can inform the director that attendance increase with increase in age and also the if the criminal referred by the criminal justice system number of days to attend increase by 6.347675

Q6. John Palmer, head of the Shoreland City Clerk’s Office, has been instructed by his supervisors to send his staff to a productivity enhancing workshop. Mr. Palmer decides to conduct an analysis of pre- and post-workshop staff productivity, using the number of forms processed per week as the dependent variable (FORMS). As a skeptic of such workshops, Mr. Palmer expects a quick post-workshop spike in productivity at best. Accordingly, the first independent variable in the analysis is a pulse variable (PULSE) coded 1 during the week the workshop was held (the workshop was held on a Monday). To be on the safe side, Mr. Palmer also includes a short-term trend variable (SHORT) starting the week of the workshop to see if the program really might be contributing to performance gains. What can Mr. Palmer conclude about his hypotheses? Make specific reference to relevant statistics in the results of analysis.

. 
	Anova: Single Factor
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	FORMS
	25
	4144
	165.76
	163.7733
	
	

	PULSE
	25
	1
	0.04
	0.04
	
	

	SHORT
	25
	11
	0.44
	0.256667
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	456616.5
	2
	228308.3
	4174.589
	3.55E-75
	3.123907

	Within Groups
	3937.68
	72
	54.69
	
	
	

	
	
	
	
	
	
	

	Total
	460554.2
	74
	 
	 
	 
	 



Results analysis
 The P- value 3.55E-75 is less than the significance level 0.05 thus John Palmer’s claim is supported since the is no significant increase in productivity after a productivity enhancing work shop.
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Q1. 


John P. Smith, Director 


of the Texas Nonprofits Working Group, is interested in the 


emerging trend of small nonprofits (defined as those with budgets less than $2 million per year) 


collaborating with each other for the purpose of sharing administrative services (e.g., accounting,


 


human resources, and information technology services). Mr. Smith hypothesizes that nonprofits 


engaged in collaborative relationships should be able to spend less on administrative services 


than nonprofits not engaged in collaborative cost


-


sharing agreemen


ts. To test this hypothesis, Mr. 


Smith collects data for a random sample of 150 small nonprofits in the state. Specifically, the 


variable of interest is the percent of each organization’s annual budget spent on administrative 
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-


sharing 
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Q2. 


The board of directors of the Westville Community Center is interested in obtaining 


feedback from its donor base about various programmatic initiatives the center is contemplating. 


The board has hired a consultant to dev


elop a survey instrument that will be sent to a random 


sample of 300 individuals in the donor base. The consultant points to emerging research that 
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t - Test: Two - Sample Assuming Unequal Variances  

   

   SHARE  NOSHARE  

Mean  8.636  10.26267  

Variance  4.425578  8.457506  

Observations  75  75  

Hypothesized Mean  Difference  0   

df  135   

t Stat  - 3.92482   

P(T<=t) one - tail  6.88E - 05   

t Critical one - tail  1.656219   

P(T<=t) two - tail  0.000138   

t Critical two - tail  1.977692     
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