2. DATA

2.1 SOURCE OF DATA

San Francisco’s Ford GoBike system is one of the newest key communal Bicycle-sharing systems which are in 5 cities in the United States. The system was launched on in the year 2013 as a pilot project in the region of San Francisco and San Jose. The program began with 700 bicycles and 70 stations in the area. By the end of 2018, these had grown to 7000 bicycles from San Francisco, East Bay to San Jose (Figure 1). The people use these bikes to go to work, school, run errands as well as appointments or even engaging in social activities. This has proven to fun, convenient and affordable mode of transport. The bicycles are available throughout the year 365 days 7 days a week 24 hours a day. The metropolis’s thick and walkable city arrangement offers a noble prospect for the achievement of a properly organized Bicycle-sharing system.

Data for the research was majorly acquired from the Ford GoBike website, http://www.bayareabikeshare.com/open-data . The Ford GoBike website provides the trip dataset every month since it was introduced. The trip dataset comprises of information such as the origin as well as destination locations, gender of the user, membership for the subscribers or non-members, start time as well as end time of the trips and age of the users. In addition, the station location aptitude and coordinates as well as trip duration have been displayed in the set of data; The constructed environment qualities for example the bicycle routes as well as the subway stations were pulled from Ford GoBike website, http://www.bayareabikeshare.com/open-data however the socio-demographic physical characteristics of inhabitants populace was assembled from the US 2010 information gathering; the weather data conforming to the San Francisco recreation and parks was reclaimed from National Climatic Data Center whose website was http://www.ncdc.noaa.gov/data-access. 

2.2. Dependent Variable representation
2.2.1. User Level

User level analysis scrutinized Bicycle Sharing System conduct from a trip level to examine the bicyclists’ terminus inclinations. Precisely, we researched on the judgement procedure involved in ascertaining destination localities subsequently after picking the bike at a Bicycle Sharing System station. The analysis procedure deliberated that a person who takes a bike at one of the stations makes destination station choice based on a host of attributes including individual’s age and gender, time period of the day, and destination attributes such as distance from the origin station, points of interest, bicycle infrastructure, land use and built environment variables. The judgement processes were researched by use of random utility maximization methodology whereby persons picked the journey ends that had offered the utmost utility out of the widespread options of stations from the region under study. The data will enable the Bicycle Sharing System and the urban planners to boost their consideration of judgment maker inclinations and allow re-positioning the metropolitan system to enable Bicycle Sharing System utilization as well as the non-motorized in general usage. In addition, the context established will permit us to recognize Bicycle Sharing System stations that experience the highest turnover of arrivals thus permitting the Bicycle Sharing System operatives to ideally re-stabilize vehicle fleet when it comes to urban region.  

For the analysis, we paid attention to the trips which were carried out in the month of December 2018. The trips were separated from the ones made by the day to day customers and the one made by members, it was established that of all the trips that the members made 86% of all trips. The illustration population creation workout involved a sequence of phases. We began by getting rid of all the trips that had some missing or unreliable data. Then the trips that had more than 90 minutes been removed which made about 0.5% of trips. It is important to note that of any trip that happens to be more 90 minutes is generally not common with bicycle sharing ride and may not be as an outcome of one misplacing a bicycle especially in instances of being returned to the station. Also, for the trips that had similar destination and origin were deleted. This was attributed to the fact, the bicycle had malfunctioned and thus the users were forced to return in exchange to the station of origin. Additionally, to acquire a rational illustration scope for prototypical approximation we selected 20,000 trips randomly for to each user category. The illustration size was embraced to uphold a sound data handling and prototypical approximation associated to computational determination.  

With the 70 stations Ford GoBike system has, it is evident that the users have 69 additional stations in which they can make a decision to return their bikes to. Bearing in mind that the docking locations in the widespread choice set will lead to a considerable computational liability; Henceforth, for the reason of the demonstration effort, in each destination option record an illustration of 30 substitutes from the worldwide options set as well as the preferred option was arbitrarily carefully chosen. The procedure of random sampling didn’t have an effect on the parameter assessments in multinomial logit models. Random sampling methodology is stable with the former exploration in endpoint choice demonstration (XXXXXXXXXXXXXXXXX). Having set the sampled choice, the data in regard to the thirty stations was was increased with the separate trip registers.  

2.3 GENERATION OF INDIPENDENT VARIABLE
Independent variable which was included in this analysis was broken down into four categories temporal, trip attributes, weather and spatial variables. It is imperative to note that. It must be noted that trip attributes were only included in the destination choice models. For the temporal variable, our aim was to capture the average day in a week as well as time in a day over and beyond additional variable effects in the samples. For the weather variables it included the temperature in hours, humidity as well as the weather conditions in different hours which have been sampled as a replica variable showing whether it is raining or not. In regard to trip time for arrivals and departures, we broke it down into five categories which included the AM, Midday, PM, Evening and at night so as to obtain the time of day influence in reference to usage. In regard to journey ends chosen models, a similar time period was put into consideration when it came to the beginning time of the journeys. The effect of weekday in reference to weekend was also considered. 

Numerous variables were deliberated in regard to spatial variables options. Precisely, the populace concentration was considered at census block phase and occupation concentration at the zip code phase however other aspects were well-thought-out at the station buffer phase. There was a buffer of 250m around every bike station which was established to be a suitable distance for walking in regard to the difference in length among Ford GoBike stations as well as the solid metropolitan arrangement of San Francisco Metropolis; a characteristic San Francisco City building is normally around 60meters in length (XXXXXXXXXXXXXX). When it comes to the bike routes distances as well as streets when it comes to buffer of 250meter amongst the stations was premeditated so as to examine the impact of the cycling infrastructure and the street networks. Furthermore, the aptitude and the number of Ford GoBike stations in the buffer of 250 meter were calculated to obtain the outcome of bordering stations.
Trip characteristics reflected in destination selection ideal comprise the street network length amongst the beginning and endpoint of each trip. This length was calculated by use of the shortest route amongst beginning and journey's end stations to explore the trip distance effect in relationship to additional aspects. Even though the real journey may encompass a diverse direction the shortest length would be an alternate meter of the definite journey covered. Furthermore, for the customers who possess yearly membership, age and gender data was obtainable and was well-thought-out in our exploration. It is important to declare that numerous exogenous variables for example weather, age as well as gender variables are not in a position to be unswervingly encompassed in the endpoint option of sample arrangement as the variables are not changing transversely another course of action. Consequently, the collaboration properties of the variables in regard to length variable were well-thought-out in our demonstration exertion to expose comparative understandings of diverse populace subdivisions to length. To offer a diagram of the information assembled, an expressive summary has been offered in Table 1. 

