the University of Connecticut
Metro-North Railroad Customer Travel Satisfaction Survey (2013)
Equity Analyses and Final Results

     
2/12/2014



This final draft on equity analyses of the MNR’s customer satisfaction survey (2013) includes the final results. Cost and time of travel, transit transfers, fare media, and overall customer satisfaction data is used to see if there is any statistically significant difference between protected and non-protected rider groups.        




The final draft on equity analyses of the MNR’s customer satisfaction survey (2013) includes the final results along with the underlying assumptions supporting the results. Cost and time of travel, transit transfers, fare media, and overall customer satisfaction data is used to see if there is any statistically significant difference between protected and non-protected rider groups. Protected groups in this report include minority individuals and low income families.

The data for these analyses is derived from the Connecticut-based trips (i.e. only inbound New Haven trips), so New York-to-Connecticut trips are not included. In total 1,806 usable responses are received from the distributed questionnaires. The first part of this document checks the “minority equity” whereas the second part is to check the “income equity” in the sample data. In this document, “non-minority” is assumed non-Hispanic and white individuals. The rest contribute “minority”. Also, “low-income” families are assumed to be those who make less than 150% of the Federal Poverty Level (FPL) caps, specified by HHS (for the year of 2013). More details on low-income definition assumptions are given in its pertaining discussion section.    
  
 

Customer satisfaction Analysis (Minority Equity)

The first question of the questionnaire asks about the overall satisfaction from the MNR’s service. The respondents can choose from the range from 1 to 10, in which 1 shows very dissatisfied and 10 shows very satisfied levels. 

	
	Minority
	Non-Minority

	Average Customer Rating Index
	7.68
	7.43

	Variance
	2.60
	3.03


 
In total 1,510 respondents (approximately 84% of the whole usable responses) answered this question. Independent sample t-test gives a p-value of 0.018 at 5% of significance, so it is concluded that there is statistically significant difference between minority and non minority riders in terms of MNR overall satisfaction. According to the above table and the test statistic, minority riders are significantly more satisfied with the overall MNR’s service than non-minority riders. 


Travel Time Analysis (Minority Equity)

For this equity analysis, the shortest travel times among different MNR’s New Haven stations are derived from the GTFS data and applied to the survey. Next, an independent sample t-test is run on the sample data. In this analysis, the travel times are assumed to be equal to in-vehicle times.  

	
	Minority
	Non-Minority

	Average Total Travel Time (mins)
	61.94
	65.18

	Variance
	565.31
	397.77


 
The test gives a p-value of 0.030 at 5% of significance, which shows there is statistically significant difference between minority and non minority riders in terms of total travel time. In this case, minority riders have smaller average travel time value, so they significantly spend less time on board compared to non-minorities.    


Transfers per Trip Analysis (Minority Equity)

The customer satisfaction survey does not include any transfer data, although having that seems to be necessary for this transfer analysis. The reason is each respondent may or may not take a through train travelling on the same route. Other questions in the survey, such as time of travel, are not detailed enough to help run any conclusion on whether a respondent takes a through train or not. In this document, therefore, the assumption is that all passengers travelling on the same route use the through train, as it might be a more plausible travel behavior.  

	
	Minority
	Non-Minority

	Average number of transfers
	0.02
	0.02

	Variance
	0.022
	0.023



The test gives a p-value of 0.9 at 5% of significance, which shows there is no statistically significant difference between minority and non minority riders in terms of the number of transfers that they make per trip.


Fare Media Analysis (Minority Equity)

For the purpose of this equity analysis, only monthly passes are considered as discounted media and all other fare media are considered as non-discounted media. 

	
	Minority
	Non-Minority
	Total

	Discounted media (Respondents)
	150
	600
	750

	Non-Discounted Media (Respondents)
	211
	595
	806

	Total
	361
	1,195
	1,556



In total 1,556 respondents answered this question regarding the fare media. Pearson Chi-Square sample t-test gives a p-value of 0.004 at 5% of significance, so it is concluded that there is statistically significant difference between minority and non-minority population in use of fare media.


Trip Cost per Mile Analysis (Minority Equity)

A preliminary stage for running this analysis is calculating travel distances and the average trip cost for each respondent. One of the questions in the customer satisfaction survey asks respondents which fare media they use. The answers include 10-trip, monthly, one way, round trip, weekly, unirail, and uniticket. All of these fare media are clear enough to have identifiable costs except those 2 fare media at the end of the list, because one can still break them down into unirail weekly as opposed to unirail monthly and uniticket weekly as opposed to uniticket monthly. Given the above argument and also the fact that those 2 fare media only take part 10 out of 1,806 instances in the sample, this analysis does not include those cases. 

Another important step prior to the actual analysis is to estimate “average trip cost” for each respondent from the “fare media”. Here another survey question comes to play. Question 61 asks respondents how frequently they travel on MNR. This question is used along with the fare media data to estimate the average trip cost for each person. In estimations, it is assumed that each person makes an average of 2 trips per day on the days they ride on MNR.     

	
	Minority
	Non-Minority

	Average Trip Cost per Mile ($)
	0.250
	0.264

	Variance
	0.013
	0.022



This independent sample t-test gives a p-value of 0.133 at 5% of significance, which shows there is no statistically significant difference between minority and non minority riders in terms of the average trip cost per mile.


Customer satisfaction Analysis (Income Equity)
One general preliminary step for income equity analysis is to define which records of sample data correspond to low-income individuals. In this document, “Poverty guidelines of HHS (2013)” is used for that purpose. The predefined ranges of income (as choices for income question in the survey) do not conform to the Census Bureau or HHS poverty strata, so the survey ranges should conservatively be translated to the HHS strata before running the analysis. As stated before, this document considers 150% of the FPL to identify the low-income families.      

	
	Low Income
	Non-Low Income

	Average Customer Rating Index
	7.91
	7.47

	Variance
	2.77
	3.06


 
Independent sample t-test gives a p-value of 0.028 at 5% of significance, which is concluded to be statistically significant. In overall, low income families are more satisfied with Metro North Rail service than non-low income families. 


Travel Time Analysis (Income Equity)

The assumptions used to run the same analysis in the “Income Equity” section still hold here.

	
	Low Income
	Non-Low Income

	Average Total Travel Time (mins)
	64.05
	64.16

	Variance
	536.85
	430.65


 
The test gives a p-value of 0.968 at 5% of significance, which shows there is no statistically significant difference between low-income and non low-income riders in terms of total travel time. 


Transfers per Trip Analysis (Income Equity)

The assumptions used to run the same analysis in the “Income Equity” section still hold here.

	
	Low Income
	Non-Low Income

	Average number of transfers
	0.06
	0.02

	Variance
	0.057
	0.021



The test gives a p-value of 0.203 at 5% of significance, which shows there is no statistically significant difference between low-income and non low-income riders in terms of the number of transfers they make per trip.


Fare Media Analysis (Income Equity)

For the purpose of this equity analysis, only monthly passes are considered as discounted media and all other fare media are considered as non-discounted media. 

	
	Low Income
	Non-Low Income
	Total

	Discounted media (Respondents)
	15
	675
	690

	Non-Discounted Media (Respondents)
	67
	644
	711

	Total
	82
	1,319
	1,401



In total 1,401 respondents answered this question regarding the fare media. Pearson Chi-Square sample t-test gives a p-value of 0.000 at 5% of significance, so it is concluded that there is statistically significant difference between low income and non low-income population in use of fare media.


Trip Cost per Mile Analysis (Minority Equity)

The assumptions used to run the same analysis in the “Income Equity” section still hold here.

	
	Low Income
	Non-Low Income

	Average Trip Cost per Mile ($)
	0.258
	0.258

	Variance
	0.008
	0.022



The test gives a p-value of 0.92 at 5% of significance, which shows there is no statistically significant difference between low-income and non low-income riders in terms of the average trip cost per mile.
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