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1.   Introduction of the topic
Ridership
In transportation, ridership is a type of forecasting or statistic for studying the average quantity of passengers carried per certain time in a mode of public transit system. The concept should not be confused with the maximum loading capacity of one particular vehicle or the whole transit system. The gathered or predicted ridership data is usually referred by transport planner to align the route and decide what kind of vehicle will be employed.
How are customers counted?

Boardings are recorded using the bus farebox and fare card reader. A bus operator begins his or her duty by entering the route number into the farebox, allowing CTA to assign the ridership reported by the farebox on the proper route.
2.   Introduction of the data set

These data sets are cited from CTA official website, “CTA bus ridership reports” from the year 2000 to the year 2009. In these reports, the ridership is given monthly for each year, such as ridership in January, February, March, and so on. The total yearly ridership is computed after I collected these data. 
Moreover, numbers of weekdays, Saturdays, Sundays of each month are presented in the reports. The following holidays are reported as Sundays:

New Year’s Day

Memorial Day

Independence Day

Labor Day

Thanksgiving Day

Christmas Day 
With these numbers, I calculate the total weekend days for each month in each year. There are four categories of weekend days which are 8 days, 9 days, 10 days and 11 days in different month. 
3. Questions
a. Analyze the change of ridership across years.
b. Analyze changes of ridership for each month across 10 years. Is there a significant month affect the yearly ridership? 
c. How does the weekend/ holidays affect ridership? Is the ridership for the month with less weekend day smaller than that with more weekend day? 
4.  Statistics

a.  Analyze the change of ridership across years.
With this question, I run a regression in SPSS, to find the best fitting straight line for the yearly ridership. In this case, if there were significant difference among the ten years, we could predict the ridership for future year with the regression equation “R=bY + a”.
(R stands for Ridership, and Y stands for Year. Consider Y=1 for the year 2000, Y=2 for the year 2001,… and Y=10 for the year 2009.) 
b.  Analyze changes of ridership for each month across 10 years. Is there a significant month affect the yearly ridership?
   Running regression for monthly ridership as the same as yearly ridership in SPSS. For example, for each January from the year 2000 to the year 2009, does the ridership in January vary or keep a same number.    
   If there are significant differences, we use the formula “R=bM + a” to predict future ridership. (R stands for Ridership, and M stands for Month.)
c.  How does the weekend/ holidays affect ridership? Is the ridership for the month with less weekend day smaller than that with more weekend day?
   The number of weekend day varies from each month. There are four categories which are 8 days, 9 days, 10 days and 11 days in different month. Also, the ridership varies from each month. 
In this case, I want to find whether the weekend day has an effect on the ridership and whether people prefer to take CTA bus to work in weekday or not. If there were differences in these four categories, or if the ridership of month which has 8 weekend days were lager than that has 9, 10 or 11 weekend days, I can conclude that people prefer to take CTA bus to work in weekday.
   I used the Kruskal-Wallis Test which is an alternative to the independent-measures ANOVA to evaluate differences between the four categories.

5. Results
a.  Analyze the change of ridership across years.
With the output of SPSS, the significant value is 0.04, which is less than 0.05 for a 95% confidence interval, I can conclude that there are significant differences among the ridership for ten years.
Also, we could predict the ridership for future year with the regression equation R=2.404Y + 291.934. For instance, the expected ridership in 2010 would be R=2.404*11 + 291.934= 318.378(Million)

b.  Analyze changes of ridership for each month across 10 years. Is there a significant month affect the yearly ridership?
SPSS shows that there are significant differences for ridership in June, September, October, November, and December across the past ten years. While there are not significant differences in January, February, March, April, May, July or August.

   In this case, we can predict future ridership for June, September, October, November, and December with the regression equation. However, it makes nonsense for January, February, March, April, May, July or August.
c.  How does the weekend/ holidays affect ridership? Is the ridership for the month with less weekend day smaller than that with more weekend day?
The Kruskal-Wallis Test presents that there are significant differences among the four categories of weekend. 
The mean rank of month which has 8 weekend days is lager than that has 9 weekend days, the mean rank of month which has 9 weekend days is lager than that has 10 weekend days, and the mean rank of month which has 10 weekend days is lager than that has 11 weekend days.

 Therefore, I can conclude that people prefer to take CTA bus to work in weekday.

