Kane County’s transportation infrastructure consists of pace suburban buses, supporting commuter trips.  Randall Road Route 529, is a pace bus route, constructed in 2005. It was implemented into Kane County’s transportation infrastructure with the goal of increasing rider-ship. Prior to Randall Road route 529, the usage of pace suburban buses consisted of routes 524, 530,532, and 802, serving a portion of Kane County’s population within five census tracts (geographical boundaries).  An analysis will be conducted to see, if in fact, adding an additional pace bus route has increased rider-ship since 2005.  Also, demographic and rider-ship data will be examined to see relationships exist.   

Collected Data For The Analysis

Geographical Data: 

Census tracts were identified to describe the geographical area where Randall Road route 529 was implemented.  Randall Road route 529 runs through five census tracts: 8530.01, 8530.02, 8530.03, 8531.00, and 8539.00.  These census tracts also contain pace bus routes 524, 530, 532, and 802.  This census data was collected from Social Explorer.  

Rider-ship Data:

Rider-ship data was collected from the Regional Transportation Agency under the Pace suburban bus route site.  This includes rider-ship per month per route per census tract for the years of 2000 to 2009, to calculated result in the rider-ship before 2005 and rider-ship after 2005.  

Demographic Data:

Demographic data was collected from Social Explorer.  This data includes:  population density, average income per person, number of jobs, number of households (HH), and HH with 0,1,2,3,4,5 vehicles.     

Questions To Be Answered For The Analysis

The objective to the analysis is to answer the following questions:

1.) With Randall Road route 529 in operation, has Kane County seen an increase in rider-ship prior to 2005?  If so, can an observer conclude that this is solely due to the implementation of route 529 or are their other factors influencing an increase?  

2.) Does the rider-ship, post 2005, total income, and number of jobs influence or predict the number of HH with zero vehicles?

3.) Does the number of vehicles that a HH owns influence or predict rider-ship post 2005?

Description Of Statistical Analysis

The statistical analysis that will be performed to answer the second and third questions stated above, are multiple regression analysis.  The first multiple regression will be used to analyze the assumption that the number of HH with zero vehicles depends on rider-ship post 2005 of all routes, total income, and the number of jobs.  The multiple regression model will be in the form of ( ( (0 ( (1(1 + (2(2 ( (3X3 + (, where Y is the number of HH with zero vehicles, X1 is rider-ship post 2005, X2 is total income, X3 is number of jobs, and (0, (1, (2, (3 are unknown regression coefficients.

The second multiple regression that will be performed to analyze, follows the assumption that the rider-ship post 2005 depends on the number of HH vehicles.  The multiple regression model will be in the form of ( ( (0 + (1(1 ( (2(2 ( (3(3 ( (, where Y is the rider-ship post 2005, X1 is the number of HH with zero vehicles, X2 is the number of HH with one vehicle, X3 is the number of HH with 2 vehicles, and (0, (1, (2, and (3 are the unknown coefficients.

Analysis

After performing the analysis for question 1, using the regression tool in SPSS, the following Anova output data is given:

	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1301.692
	3
	433.897
	.865
	.639a

	
	Residual
	501.508
	1
	501.508
	
	

	
	Total
	1803.200
	4
	
	
	

	a. Predictors: (Constant), RidershipPost2005, TotIncome, Jobs
	

	b. Dependent Variable: HHVehicles0
	
	
	


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95% Confidence Interval for B
	Correlations

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part

	1
	(Constant)
	.391
	29.903
	
	.013
	.992
	-379.560
	380.342
	
	
	

	
	TotIncome
	2.033E-7
	.000
	.884
	1.280
	.422
	.000
	.000
	.562
	.788
	.675

	
	Jobs
	.003
	.016
	.209
	.204
	.872
	-.194
	.200
	.065
	.200
	.108

	
	RidershipPost2005
	.000
	.001
	-.874
	-.956
	.514
	-.009
	.008
	-.242
	-.691
	-.504

	
	
	
	
	
	
	
	
	
	


After performing the analysis for question 2, using the regression tool in SPSS, the following Anova output data is given:

	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2.185E9
	3
	7.283E8
	.549
	.730a

	
	Residual
	1.326E9
	1
	1.326E9
	
	

	
	Total
	3.511E9
	4
	
	
	

	a. Predictors: (Constant), HHVehicles2, HHVehicles0, HHVehicles1
	

	b. Dependent Variable: RidershipPost2005
	
	
	


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95% Confidence Interval for B
	Correlations

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound
	Zero-order
	Partial
	Part

	1
	(Constant)
	3243.954
	95508.947
	
	.034
	.978
	-1210312.283
	1216800.192
	
	
	

	
	HHVehicles0
	-510.754
	1405.016
	-.366
	-.364
	.778
	-18363.172
	17341.663
	-.242
	-.342
	-.223

	
	HHVehicles1
	-71.515
	569.864
	-.344
	-.125
	.921
	-7312.326
	7169.297
	.747
	-.125
	-.077

	
	HHVehicles2
	106.452
	263.455
	1.071
	.404
	.756
	-3241.055
	3453.960
	.739
	.375
	.248

	a. Dependent Variable: RidershipPost2005
	
	
	
	
	
	
	
	


Analysis Results:

Question 1:

With Randall Road route 529 in operation, has Kane County seen an increase in rider-ship prior to 2005?  If so, can an observer conclude that this is solely due to the implementation of route 529 or are their other factors influencing an increase?  

Total rider-ship for routes 524, 530, 532, and 802, before the implementation of route 529 in 2005, was 124,841 for the years of 2000, 2001, 2002, and 2004 combined.  Total rider-ship for all routes, after route 529 was implemented in 2005, is 177,306 people.  The rider-ship was calculated for the years of 2005, 2006, 2007, and 2009.  Based on these calculations, Kane County has seen an increase in pace bus rider-ship of 17.36%.  There are many factors that could have influenced this increase in rider-ship, these include:  an increase in Kane County’s growth rate, pace bus service routes becoming more attractive to riders based on the availability of an additional route, improving accessibility by say constructing sidewalks, or even changing schedule frequencies to better support commuters during peak hour periods.

Question 2:

 Does the rider-ship, post 2005, total income, and number of jobs influence or predict the number of HH with zero vehicles?

The Anova output table provides the predictor regression equation to be, Y = 0.884X1 + 0.209X2 – 0.874.  The signs of the coefficients show an inverse relationship with total income and number of jobs to rider-ship post 2005, suggesting when total income and number of jobs increase, the rider-ship decreases.  However, the regression is not a significant predictor of the number of HH with zero vehicles, given a sig. value of 0.639.  This also shows that the independent variables, total income, number of jobs, and rider-ship do not have sig. values or the dependent variable of HH with zero vehicles does not depend on the independent variables.  Perhaps, there exists interaction amongst one, two or all the independent variables resulting in colinearity.  

Question 3:

Does the number of vehicles that a HH owns influence or predict rider-ship post 2005?

The Anova output table provides the predictor regression to be, Y = -0.366X1 – 0.344X2 + 1.071ZX3.  The regression equation is not sig., given a sig. value of 0.730.  The independent variables also do not show sig. in predicting the rider-ship post 2005, given sig. values of HHw/zero vehicles (0.778), HHw/one vehicle (0.921), and HHw/two vehicles (0.756).

Both results for question 2 and 3 did not show sig. results.  Perhaps, additional testing needs to be performed on comparing the independent variables with the dependent variable separately, or study the independent variables in more depth to remove any variables that might be correlated so that the data is not skewed.

