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Methods:  

Our analysis is based on the 6 main routes that UCR community utilizes the most which 

include: route 1, 16, 51, 52, 204, and 208. These routes connect to UCR and have the highest 

usage rates by the UCR. Data analysis is broken into three parts: overall boardings, proportions 

of usage in different time of the day, and proportions of usage based on UCR affiliations.  

For overall boarding rates, we aimed to understand how the rate of usage changes 

overtime. However, boarding rates varied among months due to the seasonality of school 

quarters. We deseasonalized the original data to eliminate the variations caused by each quarter 

period. We categorized our data into school quarters and calculated averages of each season and 

divide the seasonal average by the overall average to find the index for each season. The index 

gave us the weighted rates of usage accordingly. 

For the analysis of usage during different times of the day, we broke the boarding rate for 

each route into proportions in 3 time periods. The time periods are: morning (4 am - 10:59 am), 

midday (11 am - 4:59 pm), and night (5 pm - 3:59 am). We plotted the 3 proportions for each 

route to capture the changes in their overall trends and how the trends differ among the routes. 
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Since this data is a time-series, we decided to use ARIMA method to plot the changes. We found 

that MA(2) process provides the best fit for all the routes. Given that the proportions of usage 

remained reasonably constant and the MA(2) process provided a good fit, we decided to use 

averages as the prediction for the next 5 observations for each route given the time-period.  

For usage based on UCR affiliations, we broke the boarding rate for each route into 

proportions according to the user’s UCR affiliation. UCR affiliation was broken up into five 

different type of affiliation, commuter student, housing student, faculty/staff, UCR affiliate, and 

international extension. However, we decided to analyze the 3 largest affiliations (commuter 

students, housing students, and faculty/staff) since the other two (UCR Affiliate and International 

Extension) have very low percentage of boarding compared to the total rate. We plotted the 3 

proportions for each route to capture the changes in their overall trends and how the trends differ 

among the routes. Note that this means that adding the three affiliations at one time period may 

not necessarily add up to 100% of the total usage. Similar to the analysis of usage by different 

time periods, we decided to use ARIMA method to plot the changes. We found that MA(2) 

process provides the best fit for all the routes. Given that the proportions of usage remained 

reasonably constant and the MA(2) process provided a good fit, we decided to use averages as 

the prediction for the next 5 observations for each route given the time-period. 

The Data: 

The data that we analyzed was kindly given to us by the UCR TAPS department. We 

analyzed boarding data over three fiscal years between 2015 and 2018. Each fiscal year starts in 

July and ends in June. Thus the three years that we looked at are the 2015-2016, 2016-2017, and 

2017-2018 fiscal years. A boarding is defined as a swipe by a UCR ID card onto a RTA bus. 

Each swipe records an individual’s unique ID, the route number, the boarding time, and their 
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UCR affiliation. There was a combined total of 1,326,941 boardings across all routes during this 

three year span.  

Background: 

 Transportation to and from classes is vital to student’s success in college. Unfortunately, 

not everyone has access to reliable transportation. UCR has implemented the U-Pass program in 

which the university partnered with the Riverside Transit Agency in order to allow students and 

staff free and unlimited access to the bus system. This program can be advantageous for those 

people who do not have access or money to reliable car transportation. Without this program 

they may not have the opportunity to pursue higher education. Alan R Earls in, A Ticket To Ride: 

Campuses Look to Forge Public Transit Links, points out that unlimited access U-Pass programs 

are beneficial to all parties involved. The transit agency gains users, the university is able to 

expand it’s student base, and the students are able to pursue higher education they may not be 

able to otherwise (Earls, 37). Therefore, it is beneficial to improve and expand U-Pass programs. 

Commuter Students: 

Commuters students have historically been the majority of users for the U-Pass program 

at UCR, representing 71% of total boardings in the 15-16 fiscal year. According to Terry Ishitani 

and Aileen Reed in First-to-Second Year Persistence Profile of Commuter Students, living on 

campus has a significant and positive impact on student level of involvement with faculty and 

peer and this higher involvement lead to higher first to second year retention rates (Ishitani, Reid, 

13, 17). Commuters have less opportunities to be involved as compared to their peers who live 

on campus. Therefore, universities should cater to their needs for networking. 

Other needs of the commuter are often on the most basic level. In Enhancing Commuter 

Success: What’s Theory Got To Do WIth It?, Barbara Jacoby argues that students who do not 
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have satisfactory transportation arrangements cannot focus on college success (Jacoby, 4). It is 

for this reason that the U-Pass program should effectively serve those commuter students who 

depend on the bus for reliable transportation. According to a survey by Victoria Maria Ciudad-

Real in Understanding UC Riverside's U-PASS Program and Student Ridership, respondents at 

UCR were pleased with the financial benefits of the free service as well as the reduced stress 

from not searching for a parking spot (Ciudad-Real, 16). Commuter students who utilize the 

service would be able to focus on their studies rather than stressing about transportation costs 

and parking. The program also benefits the rest of the UCR community since students who use 

the service will decrease the usage of the road network and the parking lot. In this regard, the U-

Pass Program alleviates concerns for both people who use the service as well as those who do 

not. 

In other areas, the program has not been effectively meeting the needs of commuter 

students. According to the survey conducted by Ciudad-Real, major complaints of the UCR 

community dealt with bus route timing not matching with an individual’s schedule, 

inconsistency in bus arrival times, safety, and lack of knowledge concerning the bus system 

(Ciudad-Real, 18-19). Some of these problems could be difficult or very expensive to solve to 

the satisfaction of all those who use the transit system. For instance, adding additional stops 

throughout the day may solve the problem of bus routes not aligning with a student’s schedule 

but it may be too expensive to do so. Instead, the university could focus on creating and 

promoting an environment that allows the demand for the transit system to grow, justifying the 

additional stops. Barbara Jacoby also speaks about the university creating an environment 

specifically beneficial to commuter students, stating that, “Commuter students often feel that the 

institutional environment offers too little to in the way of accommodating their needs... Rather 
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than expecting commuter students to adjust their lifestyles and schedules, higher education 

institutions must design environments and experiences that intentionally engage commuter 

students in learning and encourage their success” (Jacoby, 9). The university should develop an 

environment friendly for public transportation and provide further outreach programs to 

encourage students to use public transportation.  

The Local Community: 

 Not limited to the UCR community, public transportation is a concern for the nearby 

community as well. The property value and ability to attract tenants is important for the nearby 

apartments and housing complexes. In The Influence of Public Transportation on Housing 

Values, Erin Hopkins found that, “There was a positive relationship between housing values and 

being located within half of a mile of a public transportation stop” (Hopkins, 211). Therefore 

property owners would be interested in improving the bus system to their area. The increase of  

coverage can benefit to possible tenants as a cheaper alternative transportation. 

 Another topic of concern for the public is pollution. According to the UCR TAPS 

department, “if an individual switches a 20-mile round-trip commute to public transit, his or her 

annual CO2 emissions will decrease by 4,800 pounds per year, equal to a 10 percent reduction in 

a two-car household's carbon footprint”. If students switch car usage to public transportation, the 

air quality of the area can improve over time which would reduce the carbon footprint of the 

university as a whole.  

Chapter 1: Route 1 

The RTA busses here are broken up into two types of routes, those that are local and 

those that are commuter link buses. The commuter link buses charge $3 per boarding while the 

local routes charge $1.50 per boarding to the general populace. Route 1 runs on all days of the 
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week, unlike some of the other routes that we examined. This route differs as it runs every 15-30 

minutes throughout the day with little pauses, unlike many of the other routes. Time periods such 

as the one listed before, and the ones listed after come from the schedule on the Riverside Transit 

Agency’s website. It was the second largest route by usage overall as well as being the second 

largest local route with 466,965 total boardings in the three year period. According to the UCR 

Transportation Services, this route runs from Corona through Riverside to UCR. 

In order to better visualize the data, we created bar plots. These plots show total 

boardings over time with a different bar plot for each fiscal year for each route. Each bar 

includes a total count along with a breakdown of the time proportion usage by day. For this route 

and all future routes to view these bar plots with counts, go to figure (Chapter Number).g-i in 

order to see the visualization for the 15-16, 16-17, or 17-18 fiscal year. For example figure 1.h is 

the 16-17 fiscal year for Route 1. 

 Time of Day 

All following time of day plots for the rest of the paper are based on the proportion of 

total boarding according to different time period. Since we calculated the proportion, we 

removed the seasonality of the effect of different quarters from the original data for most of the 

routes. 

Referring to figure 1.a, the trend of all three time periods remain relatively constant 

overtime with Midday being the higher rate of usage followed by Morning and lastly Night. The 

mean of usage for three time period remains constant overtime with mean of Morning = 31.61%, 

mean of Midday = 45.92%, and mean of Night usage = 22.44%. 

Referring to figure 1.b, we fit an ARIMA model, MA(2) (moving average process) , to 

estimate the trend overtime. This moving average is a process that estimates the next observation 
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based on the previous two observations. Moving average provides a good fit for the changes in 

data. 

Referring to figure 1.c., since the MA(2) process gives the estimation for the next 

observation based on the previous 2 observations, and the proportions of usage throughout the 

day remain reasonably constant. We decided that average is the best predictor for the next  

observations which are shown in figure 1.c. 

 UCR Affiliation 

 Note, on all of the affiliation graphs, there are time periods where there are data entries of 

0 housing students using the bus during June and July of the 17-18 fiscal year, we believe that 

this is an error in the data.  

 Figure 1.d. Commuter students have the highest proportion in utilizing route 1 with mean  

= 64.64% follows by the housing students with mean = 26.94%, and lastly, faculty/ staff with 

mean = 4.94%. However, it’s important to keep in mind that commuters made up the largest 

proportion among the UCR affiliation categories and faculty/ staff made up the smallest 

proportion of UCR affiliation. Therefore, the commuter’s proportion of usage remains the largest 

while the faculty/staff is among the lowest in all these following plots. The proportion of housing 

in Route 1 is the largest among the routes. The overall trend of usage for commuter students 

appears to be increasing in the past 3 years while the overall trend of the housing is decreasing. 

The overall trend of faculty/staff remains reasonably constant overtime with the least variation. 

There appears to be a negative correlation between commuter and housing students, meaning 

when commuter proportion increases, housing proportion decreases. Figure 1.e. Is an ARIMA 

model with MA(2) process. Figure 1.f. Is the 5 predictions calculated by average. 

 



11 
 

Chapter 2: Route 16 

This route runs every 15-30 minutes except in cases of it being early in the morning or 

late at night. This route was both the largest route overall and of the local route with a total 

boarding number in this three year period of 483,332. This puts it only slightly above that of 

Route 1. This route also is similar to Route 1 in that it runs on all days of the week as well. 

According to the UCR Transportation Services, this route runs from Riverside Downtown to 

Moreno Valley Mall with stop at UCR. This route is similar to Route 1 in the sense that they 

both run constantly and are both carrying large amounts of people.  

 Time of Day 

Referring to figure 2.a, the trend of all three time periods remain relatively constant 

overtime with Midday being the higher rate of usage followed by Morning and lastly Night. The 

mean of usage for three time period remains constant overtime with mean of Morning = 30.92%, 

mean of Midday = 45.17%, and mean of Night usage = 23.86%. 

Referring to figure 2.b. Since the data is a time series data, and the proportions of usage 

remain reasonably constant overtime, we decided to use ARIMA model MA(2) process which 

provides a good fit for the data overall. Figure 2.c. is the 5 predictions based on the average. 

 UCR Affiliation 

Figure 2.d. The commuter’s proportion of usage remains the largest with mean = 73.53%. 

Interestingly, the proportions of housing and faculty/staff are approximately the same with mean 

of housing = 10.22% and faculty/staff = 11.11%. The overall trend of commuter appears to be 

increasing with more variations while the overall trends of housing and faculty/staff remain 

approximately constant overtime with less noticeable variations. However, the variation in 
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commuter appears to level out at the end and seems to remains constantly increasing. Figure 2.e. 

is the ARIMA model with MA(2) process. Figure 2.f. is the 5 predictions calculated by average. 

Chapter 3: Route 51 

This route differs from the others in that it does not operate during non-school months, so 

in this case that means that there will be no data from July or August. In the three year period, 

there was a total of 80,975 boardings. This route runs only on weekdays and it runs mostly 

services a circuit nearby to the university. According to the UCR Transportation Services, this 

route loops throughout Canyon Crest. 

 Time of Day 

Route 51 does not operate during non-school months and weekends. Therefore, we have 

less observations. Referring to Figure 3.a. the trend of all three periods appear to stay 

approximately constant over 3 years period. However, there was a drastic change at the end of 

2017-2018 school year when morning rate of usage dropped by 36% while the usage during 

midday went up from 47% to 75% (28% change). This drastic change in proportion can be 

explained by the low number of boarding that month. Only 83 people boarded the bus that month 

compared to 1477 people the year before. The percentage of morning and midday usage is 

approximately similar with midday being slightly higher (mean morning = 43.13% and midday = 

47.80%). The percentage at night is significantly lower than the other two period at mean = 

9.10%. The difference in usage at night versus daytime can be explained by the time of operation 

of this route. The service of route 51 ends at 6pm. Therefore, night only accounted for 

approximately 1 hours of service per day (from 5pm- 6pm). Since route 51 doesn’t operate at 

night, resources should be focused toward improving morning and midday period. Figure 3.b. is 

a MA(2) ARIMA model. Figure 3.c is the next 5 points plotted as the average values. 
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 UCR Affiliation 

Referring to Figure 3.d., all three trends remain reasonably constant with small variations. 

The proportion of commuter usage accounted for most of the usage in this route with mean = 

86.90%, followed by the housing students with mean = 6.87%, and lastly, faculty/staff with 

mean = 4.27%. Figure 3.e. is the ARIMA model with MA(2) process. Figure 3.f. is the 5 

predictions calculated by average. 

Chapter 4: Route 52 

Route 52 is a newly established route and for that reason, we only have two years worth 

of data for this specific route. This route is similar to Route 51 in that it only services an area 

close to the university in a circuit. There was a total of 53,802 boardings in the two year period 

in which it has operated, putting it close in size to that of Route 51 if it had ran for the three 

years. According to the UCR Transportation Services, this route loops through the UCR 

Metrolink Station to UCR. This route is similar to Route 51 in the sense that they have similar 

circuits and similar sizes of people. 

 Time of Day 

Referring to Figure 4.a., Route 52 has the most unstable trends due to its low total 

boarding counts. We only have 2 years of data on this route since route 52 was founded 2 years 

ago. Midday has the highest average with mean = 50%, followed by morning with mean = 31%, 

and night with mean = 23%. The means do not provide the most accurate estimation because the 

variation is large due to its low number in usage. From the plot, there are three alternation in the 

usage of morning and midday. When morning usage increases, midday and night decrease which 

resemblance a seasonal pattern. The changes in seasonal patterns seem to decrease overtime. The 

shifts are getting less drastic slowly and moving closer to the average as compared to the 



14 
 

beginning when the route was founded. The first shift in proportions was caused by the low 

number of boarding that month. There was only 5 boarding that month as compared to 200-300 

boarding for summer months in the next year. These seasonal patterns above can be explained by 

different school quarters. 

Referring to figure 4.b, due to small number of boarding, the variation is larger as 

compared to other routes. Therefore, the MA process does not provide a fit as good as the other 

routes. However, the model accurately models the changes in each line and provides an 

approximately good fit for the overall data. Figure 4.c. is the prediction of the next 5 

observations estimated by means. 

 UCR Affiliation 

Figure 4.d. Route 52 was founded 2 years ago, and we have the data since it was first 

founded. According to figure 4.d., the proportions of usage of commuter students and housing 

students was the same at 40% in the beginning. Then, the proportion of commuter students 

increased drastically to around 80% and the proportions of housing students decreases to around 

7%. However, this shift in proportions can be explained by there being only 5 total boardings in 

the first July observation while the rest of the months had more than 200 boardings. The mean of 

commuter usage is 82.38%, housing mean = 7.29%, and faculty/staff mean = 5.29%. The overall 

trend of housing and faculty/staff remain reasonably constant throughout the plot except the very 

beginning when the route was first founded. Figure 4.e. is the ARIMA model with MA(2) 

process. Figure 4.f. is the 5 predictions calculated by average. 

Chapter 5: Route 204 

Route 204 and Route 208 are the two commuter link routes that we looked at. According 

to the UCR Transportation Services, this route runs from Montclair Transcenter to UCR. We 
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chose to look at Route 204 as it had the most boardings of any commuter route with 37164 total 

boardings within our three years of observations. This is nearly triple the next largest commuter 

route. This route only runs on weekdays, similar to the other commuter route that we looked at. 

 Time of Day 

Referring to Figure 5.a.: The proportion of usage in the morning is highest with mean = 

43.72%, follows by night with mean = 34.97%, and lastly, midday with mean = 21.31%. The 

mean proportion of usage in all three time period are relatively similar to each other which 

suggested that this route is being used constantly throughout the day with morning and midday 

being more popular than night which is the same case for most of the routes. Midday usage has 

an overall decreasing trend while night usage has an overall increasing trend. Morning usage 

remains more constant than the other two with a slight increasing trend. 

Figure 5.b. Is the ARIMA model that captures the changes in the model and provide a 

good fit to the overall trends. Figure 5.c. is the prediction of the next 5 observations estimated by 

means. 

UCR Affiliation 

Referring to figure 5.d., the proportion of usage of commuter students remains the largest 

with mean = 78.56%, followed by housing with mean = 10.78%, and faculty/staff with mean = 

8.67%. Commuter and housing have more variations compared to faculty/staff which has a more 

constant trend overall. However, the variation in commuter proportions appears to level out at 

the end with a slight increasing trend. The proportions of commuter and housing appears to have 

a negative correlation. As commuter decreases, housing increases while faculty/staff remains 

reasonably constant. 
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Figure 5.e. is the ARIMA model with MA(2) process. Figure 5.f. is the 5 predictions 

calculated by average. 

Chapter 6: Route 208 

According to the UCR Transportation Services, this route runs from Temecula/Murrieta 

through Perris to UCR. This route differs from the others as it has very few stops throughout the 

day at UCR. This is the second commuter link route that we looked at, and it is also the second 

largest commuter route used via the U-Pass program. According to the Riverside Transit 

Agency’s maps and schedules, there are 3 stops that arrive in the morning, and then the rest of 

the 7 arrivals at UCR happen after 3pm. This leads to a large gap in coverage in the middle of the 

day. These arrivals are counting both the northbound and southbound directions that the bus 

travels in. There were 17798 total boardings in this three year time frame onto this Route. This is 

the second largest commuter route in terms of UCR boardings. This route is similar to Route 204 

in the sense that they are both commuter link buses, but differ larger than the other pairs of route 

in terms of people serviced. 

 Time of Day 

Referring to figure 6.a.: The proportions of usage between three periods are close 

together with morning being the highest at mean = 39.77%, follows by night with mean = 

37.31%, and lastly midday with mean = 22.57%. Morning and night usage are highly negatively 

correlated meaning one increases the other decreases. Usage during midday seems to remain 

constant throughout 3 years period. There are more variation in the first 2 years than the last 

year. All three lines approach their averages with less variation at the end of year 3. The midday 

period accounts for only one stop at UCR compared to 3 stops in the morning and 6 stops at 

night. Yet, midday accounts for 22.57% of the total boarding which suggests the demand for 
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more frequent stops during midday periods. Figure 6.b. Is the ARIMA model. Figure 6.c. is the 

prediction of the next 5 observations estimated by means. 

 UCR Affiliation 

Referring to figure 6.d., this route has the most variation among the 3 categories. This is 

the only route where commuter doesn’t remain the highest proportion overtime. The mean of 

usage for commuter  is 63.50%, followed by faculty/staff with mean = 28.78%, and housing with 

mean = 7.11%. Route 208 has the highest proportion for faculty/staff among all the routes. 

Therefore, we recommend to accommodate faculty and staff needs for this route. For example, 

RTA should make sure operating schedule is convenient for them to get to and from campus. 

Housing has the most constant trend among the three. There appears to be a negative correlation 

between commuter and housing, faculty/staff. When proportion of commuter decreases, the 

proportion of both housing and faculty/staff increases. Therefore, there is a positive correlation 

between housing and faculty/staff.   

Figure 6.e. is the ARIMA model with MA(2) process. Figure 6.f. is the 5 predictions 

calculated by average. 

Pairwise Comparison between Similar Routes: 

 The following routes have been paired with a route that is similar to it in order to 

compare their centers to one another. Route 1 and 16 are both large routes with similar total 

boarding sizes. Route 51 and 52 both travel in a similar circuit nearby to campus and also have 

similar total boarding sizes for the two years that Route 52 operated. Route 204 and 208 are both 

commuter routes but Route 208 has less boardings that Route 204. 
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Comparison based on different time of a day: 

Route Time Period Mean P-value Conclusion 

Route 1 vs. Route 16 Morning R1   = 0.3161  0.1973 Not significantly 
different 

R16 = 0.3092 

Midday R1   = 0.4592 0.1209 Not significantly 
different 

R16 = 0.4517 

Night R1   = 0.2244 < 0.0001 Significantly 
different 
 R16 = 0.2386 

Route 51 vs. Route 52 Morning R51 = 0.4313  < 0.0001 Significantly 
different 
 R52 = 0.325 

Midday R51 = 0.478 < 0.0001 Significantly 
different 
 R52 =  0.5042 

Night R51 = 0.091  < 0.0001 Significantly 
different 
 R52 =  0.1624 

Route 204 vs. Route 
208 

Morning R204 = 0.4372 < 0.0001 Significantly 
different 
 R208 = 0.3978 

Midday R204 = 0.3497 < 0.0001 Significantly 
different 
 R208 = 0.2272 

Night R204 = 0.2131 < 0.0001 Significantly 
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R208 = 0.3731 different 
 

 

Comparison based on UCR affiliation: 

Route Time Period Mean P-value Conclusion 

Route 1 vs. Route 16 Commuter R1   = 0.6464 < 0.0001 Significantly 
different 

R16 = 0.7353 

Housing R1   = 0.2694 <0.0001 Significantly 
different 

R16 = 0.1022 

Faculty/Staff R1   = 0.0494 <0.0001 Significantly 
different 
 R16 = 0.1111 

Route 51 vs. Route 
52 

Commuter R51 = 0.869 0.2993 Not significantly 
different 
 R52 = 0.8237 

Housing R51 = 0.0697 0.9518 Not significantly 
different 
 R52 =  0.0729 

Faculty/Staff R51 = 0.0427 0.1813 Not significantly 
different 
 R52 = 0.0529 

Route 204 vs. Route 
208 

Commuter R204 = 0.7856 <0.0001 Significantly 
different 
 R208 = 0.6350 

Housing R204 = 0.1078 0.0089 Significantly 
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R208 = 0.0711 different 
 

Faculty/Staff R204 = 0.0867 <0.0001 Significantly 
different 
 R208 =0.2878 

 
 

The results were calculated using: Two-sample Cramér-von Mises test 

Except for Route 51 vs. Route 52: Two-sample Kolmogorov-Smirnov test due to different 

sample sizes 

Forecasting: 

For overall boarding rates, we aimed to understand how the rate of usage changes 

overtime. However, boarding rates varied among months due to the seasonality of school 

quarters. We deseasonalized the original data to eliminate the variations caused by each quarter 

period. We categorized our data into school quarters and calculated averages of each season and 

divide the seasonal average by the overall average to find the index for each season. The index 

gave us the weighted rates of usage accordingly. The index can be used to estimate predictions 

for future seasons (Summer, Fall, Winter, Spring). For example, to estimate the next spring of 

Route 1, we can multiply Route 1 overall average boarding rate to Route 1’s index for spring 

quarter.  

 

Route 1 

Year Summer Fall Winter Spring 

Index 0.6164 1.1842 1.0150 1.1844 
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Route 16 

Year Summer Fall Winter Spring 

Index 0.1628 0.2987 0.2448 0.2936 

 

Route 51 

Year Summer Fall Winter Spring 

Index 0.0356 0.3190 0.3077 0.3389 

 

Route 52 

Year Summer Fall Winter Spring 

Index 0.0576 0.3294 0.3096 0.3034 

 

Route 204 

Year Summer Fall Winter Spring 

Index 0.1482 0.3100 0.2551 0.2868 

                                                                                                                       

Route 208 

Year Summer Fall Winter Spring 

Index 0.1508 0.2971 0.2577 0.2944 
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Results: 

Policy Suggestions: 

Linking commuter students to one another is another way to attract new members and 

increase retention rate. Ishitani and Reid argue that linking students together via “Learning 

Communities”, in which students are linked via common courses and majors, lead to increased 

student participation, college success, and retention (Ishitani and Reid, 23). We suggest the 

implementation of a similar idea but instead that certain groups of commuter student be linked 

together either by their schedule, route, or direction that they travel in order to form a 

“Commuter Community”. This way students can help each other learn the bus routes, become 

more comfortable with alternative transportation, increase their retention rate with the bus 

system and networking at UCR. 

Future Projects: 

 Since we have the differences between the routes from the quantitative aspect, the next 

step to further improve the U-PASS program would be understanding the user’s specific needs 

and opinions based on the uniqueness of each route.  

Conclusion: 

Our research questions were as follows: Is the composition of the UCR affiliation 

changing overtime and can we predict future compositions for each route? Is the composition of 

usage by time of day varying among the routes and can we predict future compositions? Can we 

predict future total boardings for each route by season? In order to answer these questions, we 

shall break down the answers by route as they differ.  

The composition by UCR affiliation for Route 1 appeared to be changing. There seemed 

to be a steady increase in commuter students and a steady decrease of housing students. We 
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believe that the two large dips for housing students in the 17-18 fiscal year were data entry 

errors. The faculty/staff affiliation remained nearly constant in this three year time span. 

The composition of usage by day for Route 1 remain nearly constant over the three year 

time period. This suggests that the breakdown of usage by day for this route is predictable and 

does not follow a seasonal pattern. The total boardings for Route 1 appears to be growing 

steadily over time when deseasonalized.  

The composition by UCR affiliation for Route 16 appears to be changing less than that of 

Route 1. Housing and faculty/staff appeared to be very close in size to each other while the 

commuter students were clearly the largest group.  

The composition of usage by day for Route 16 is similar to Route 1 in that it remains 

nearly constant over the three years. Suggesting that both these large routes have predictable 

usage by day that do not follow a seasonal pattern. The total boardings for Route 16 seemed to 

have decreased during the 16-17 fiscal year and then steadily increased over the 17-18 fiscal 

year. 

The composition by UCR affiliation for Route 51 appears to be very constant around the 

average with little variation. Commuter students made up the largest group here with 

faculty/staff and housing students being very similar in size. The composition by UCR affiliation 

does not seem to follow a seasonal pattern.  

For composition of usage by day for Route 51, we noticed that the night period was used 

the least. This is due to Route 51 only operating for one hour in this time period. Usage during 

mid-day and morning were about equal. We recommend improvements to the stops of this route 

be improved for mid-day or morning usage rather than usage at night. The usage by day for this 

route did not follow a seasonal pattern. Route 51 had the highest total boardings in the 15-16 
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fiscal year. The total boardings decreased during the 16-17 year and further decreased during the 

17-18 year. There was an exception to this trend during the spring of the 17-18 fiscal year, which 

had an increase when compared to the spring of the 16-17 year. 

The composition of UCR affiliation for Route 52 appeared to stabilize after the route’s 

founding. The beginning of our time frame of analysis was unstable due to low usage. The UCR 

affiliation did not seem to have a seasonal trend and remained constant, so it may be possible to 

predict future compositions based upon the average amount for each group. 

The composition of usage by day was unstable for Route 52. This is due to the route 

being newly established. The instability of the usage by day seems to be decreasing over time. 

Night usage was consistently the lowest as it was in Route 51. There still seems to be a seasonal 

trend in this route though which may go away over future years as it has in previous routes that 

we analyzed. The 17-18 year had growth over every time period except during the fall month 

when compared to the 16-17 year. 

The composition of UCR affiliation for Route 204 appeared to have a slight seasonal 

trend. During the summer months, especially in August, there appeared to be a predictable spike 

in housing student boarding percent with a decrease in commuter student boarding percent.  

The composition of usage by day for Route 204 was similar for all three time periods. 

The mid-day usage seemed to have a general downward trend over the three year period. The 

total boardings for Route 204 were the highest during the 15-16 fiscal year. The 17-18 fiscal year 

had a higher total boarding than that of the 16-17 year, but not higher than the 15-16 fiscal year. 

The composition of UCR affiliation for Route 208 also appears to have a seasonal trend. 

During the summer months there seems to be a noticeable decline in commuter student 

proportions. This loss in commuter students proportion is offset by an increase in housing 
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student and faculty proportions. This is the only route that has a time period in which commuter 

students are not always the largest group on board. As such, this route should accommodate the 

needs of faculty/staff. Both commuter routes that we analyzed seem to have seasonal trends in 

their proportion of UCR affiliation over time. 

The composition of usage by day for Route 208 was also very similar for all three time 

periods. This route only had 1 stop at UCR during the mid-day time period, suggesting that there 

is a higher demand for another stop during this time frame as 22.57% of all boardings happened 

during this one stop at UCR. The deseasonalized data for total boardings for Route 208 show a 

decrease starting in the 15-16 fiscal year that ends in the 16-17 fiscal year. During the 17-18 

fiscal year, there appears to be a change to an increase in total boardings when the data is 

deseasonalized. 

In general, as the routes become established over the years with a relatively large number 

of boardings, the proportions of usage by the time of day stabilize toward the overall average. 

For instance, routes 1, 16, and 51 maintain constant proportions since they are older routes with 

high level of usage while route 52 has high variation since it was newly founded. The calculation 

of proportion takes away the seasonality of the months and quarter patterns in the original 

boarding data. Therefore, the proportions of usage are constant between quarters for large, 

established routes.   

In general, for UCR Affiliation over time, we found that commuter students were the 

largest group using the bus across nearly all routes in our time frame. As such, their needs should 

specifically be looked at when looking to further grow the program. The only route where this 

was not true was in a few time periods for route 208. In general, for total boardings, we noticed a 
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growth over time during the 17-18 fiscal year when compared to the 15-16 and 17-18 fiscal 

years. The 16-17 fiscal year showed a slight downturn when compared to the 15-16 fiscal year. 
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Figures 

Route 1 

Figure 1.a. 
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Figure 1.b.

Figure 1.c.  
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Figure 1.d.

 

Figure 1.e. ARIMA model with MA(2) proc
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Figure 1.f. The 5 predictions calculated by average.  
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Figure 1.g. 
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Figure 1.h. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.i. 
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Figure 1.j.
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Route 16 

Figure 2.a. 
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Figure 2.b.

 

Figure 2.c. The 5 predictions based on the average.  
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Figure 2.d. 

 

Figure 2.e. ARIMA model with MA(2) process 
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Figure 2.f. The 5 predictions calculated by average.  

 

Figure 2.g. 
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Figure 2.h.
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Figure 2.i.
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Figure 2.j. 
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Route 51 

Figure 3.a.
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Figure 3.b. ARIMA model

 

Figure 3.c. Five predictions based on average 
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Figure 3.d. 

 

Figure 3.e. ARIMA model with MA(2) process 
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Figure 3.f. The 5 predictions calculated by average. 
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Figure 3.g.
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Figure 3.h.
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Figure 3.i
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Figure 3.j.
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Route 52 

Figure 4.a.
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Figure 4.b. ARIMA model

 

 Figure 4.c. Prediction of the next 5 observations estimated by means.  
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Figure 4.d. 

 

Figure 4.e. ARIMA model with MA(2) process 
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Figure 4.f. The 5 predictions calculated by average.
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Figure 4.g.
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Figure 4.h.
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Figure 4.i. 
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Route 204 

Figure 5.a. 
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Figure 5.b. ARIMA model captures the changes in the model and provide a good fit to the 

overall trends.  
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Figure 5.c. Prediction of the next 5 observations estimated by means. 
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Figure 5.d. 

Figure 5.e. ARIMA model with MA(2) process 
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Figure 5.f. The 5 predictions calculated by average.  
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Figure 5.g. 
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Figure 5.h.
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Figure 5.i. 
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Figure 5.j. 

 

 

 

 

 

 

 

 

 

 

 

 

 



65 
 

Route 208 

Figure 6.a. 
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Figure 6.b. ARIMA model 
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Figure 6.c. Prediction of the next 5 observations estimated by means. 

Figure 6.d. 
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Figure 6.e. ARIMA model with MA(2) process 

 

Figure 6.f. The 5 predictions calculated by average.  
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Figure 6.g. 
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Figure 6.h.
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Figure 6.i
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Figure 6.j.
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