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Group Assignment #1: Team Charter
Due: 10/9/25, 2pm, upload to Teams Channel in Group Submissions Folder
Objective:

Develop a set of goals, guidelines, commitments, and/or boundaries for your team’s interactions
as you begin and continue to work on your projects throughout this semester. The purpose of a
Team Charter is to set a strong foundation for a group’s work setting and to clarify a team’s
direction. Having a Team Charter also ensures a smoother process throughout the duration of a
project.

Instructions:

Please organize your Team Charter in the sections listed below. I have listed some suggestions
to get you started on filling out a few sections, but you do not have to stick to these alone. Your Team
Charter and each of its sections can be formatted as you like: you may write lists, create tables, write formal
paragraphs, include diagrams, etc.

1. Project team name (You may keep “Group 1 etc. or come up with a new name)
Temporarily Group 2 pending further discussion with all team members present
2. List of team member names
Anthony Wong, Benny Young, Anisa Hossain, Rithik Trehan, Priva Halpert
3. Team goals
e Common skills team members want to learn
e Additional project-specific goals
e Transportation based game
4. Core values
e What does your group care about in terms of choosing an infrastructure/hazard?
We care about
e  What does your group care about in terms of designing your exhibit?
We want to showcase how important the subway system is in the transportation of people, and how delays
and rush times can significantly impact how people are able to move from one location to another
Group norms
e How will you ensure that work is shared evenly?

e How will you make sure everyone’s ideas are heard?
Be respectful & listen when other people are talking. We can habe formal discusses and have everyone go
round in a circle to make sure everyone is heard.
e How will you communicate?
We will text each other.
e How will you address group work issues if they arise?
A respectful & civil discussion between all group members that are involved
5. Success definition/metrics
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e  What does a successful project look like to your team?
An A in the course
¢ How will you measure success as a team?
we successfully make a game and have no bad blood to each other.
This also means we have a equitable amount of work divided among us and all our ideas will be heard as
we are all a team.

Deliverables:

Please submit your final Team Charters on Teams in your Team’s channel in the “Group Submissions”
folder by 2pm on Thursday 10/9/25. One file should be uploaded (i.e., choose one person to upload the
submission).

Files should be submitted as .pdf, .ppt, or .docx files.

Filenames should be saved as “teamname-EID101B-TeamCharter”
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Brainstorming notes:
Our ideas that we sketched:



Idea 1: Video Game — Catch the Train!

You got a test today, and you are about to be late to school! Your goal is to get to school as fast
as you can from a starting point and handle the rush hour and delays that may arise!

e Showcasing the importance of the network and how the train lines have to interact
with each other, and how one disruption can affect others.

e There is a macro-element of the navigation of the train lines as a whole, as well as
micro-element of navigating each train station. Cutscenes represent if you made it to
the train on time, while each station is interactive 2-D mazes w/ blocks and moving
NPCs to evade in time

e A map editor will be created, and each person can build stations within the map
editor, roughly mimicking the navigational difficulty of each station.

o As an easter egg, times square on the hardest game mode can be a
procedurally generated backroom.

e Game modes: Regular (relatively low chance of bad things happening, but there
should at least be a few things that happen in the run) / Weekend (some trains don’t
function, and you’re given limited information and have to make choices in real time,
some trains divert for no reason) / Holiday (absolute nightmare where literally
nothing goes your way)

Computer/Coding skills needed
Art Skills needed
Idea 2: Video Game — Build a Train Line!

You are making a new train line anywhere on the map, choose locations to build stations and
connect the train lines, telling you the cost of your train line and other statistics. Other players
can vote on your train line creation, rating how useful it is to them personally

e Showcases how cost and existing buildings can affect your ability to build a new train
line
e At the end of the project, scores will be calculated with an algorithm showing the best
new train line idea
e (Coding/art skills required
Idea 3: Board Game of Time

A board game with spaces representing “time”
You are trying to get to the destination, but cards could have stuff like “Oh no, you
missed the train, go back X spaces” or have random other events
e Should be purposely frustrating / very annoying to illustrate the problems with the
subway system
e Woodworking and art design needed to design board and pieces
Idea 4: Board Game of Navigation



Showcasing how train lines need to be designed in such a way that allows passengers
to commute from one location to another as fast as possible

Your goal is to collect as many stamps as possible, which can be found at different
stations in the system

You are assigned a random starting point, and will need to deal with unexpected
delays and route changes to arrive at these points.

Woodworking skills to make the board will be needed

Art design will be need to design cards and board

Expanding on Idea 1:

Google Maps API would be pretty useful
Somewhat pseudo-“3D” structure could be cool
Collecting stamps around the city as an easter egg?
Must include research-base information according to Professor Lee
o Educational content first
o We could research the probabilities for being late by a certain amount of time
and include that in the game implicitly
Add ads to the game and split it; we are the first group to have NEGATIVE cost!
Watch 30 second ad to turn back in-game time!!!!
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Charge $2.90 to even press play

This is educational because new york is very expensive

Wait ok actual idea: small chance of starting under $2.90, and there’s police officers
guarding the rail and you to jump it without them seeing

Have every type of delay researched and added with their appropriate chances
maybe?

Have a bunch of rats running around; amount from actual research

O
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Motivation

A reliable public transportation system is key to a city's economic vitality and social equity since
it enables people to access other parts of the city for a fraction of the price of owning a car. However, in
New York City (NYC), the Metropolitan Transportation Authority (MTA) subway system, a network of
472 stations servicing millions of people daily, faces a major reliability crisis (Jia, 1970). The NYC
subway system faces chronic service delays driven by a combination of rising demand and aging
infrastructure. Over the past decade, ridership has grown far faster than the system’s capacity to
accommodate straining stations and signaling equipment. Meanwhile, much of the subway network still
operates using old components that were not designed to handle higher passenger volumes. Together,
these factors create a system that is frequently strained, more vulnerable to breakdowns, and less capable
of maintaining reliable service.

Evidence demonstrates the scale of this problem as recent performance data shows that 17.8% of
all subway trains experience delays of five minutes or more, with system-wide on-time performance
(OTP) reaching only 82.2% in 2024 (DiNapoli, 2025). This challenge is not only operational but
disadvantages commuters, who often face societal consequences. Data shows that the human impact of
subway delays is equally as alarming as the delays themselves, with 13% of riders reporting lost wages
due to the chronic lateness between the years of 2017 through 2025 (DiNapoli, 2017; DiNapoli, 2025). It
is crucial to understand that the inefficiencies do not impact all New Yorkers equally: the subway system
disproportionately impacts vulnerable populations. Certain lines have more delays, and the impact of the
delays are felt more by people living in lower income areas. While there are legislative efforts underway
to mitigate subway delays, including the implementation of Communication Based Train Control (CBTC)
and the development of improved methods for measuring service reliability, real change hinges the
availability of funds. Only with political advocacy and coalition building can civilians persuade
legislators to make meaningful changes to the subway system through allocating more money to
renovations. By comparing the systemic causes and patterns of MTA delays against the Tokyo Metro, this
report will identify the institutional reforms needed for the creation of a reliable train system in NYC. The
urgency of addressing this challenge cannot be overstated, as resilient transit infrastructure directly affects
New York’s economic competitiveness, environmental sustainability, and overall quality of life for
residents.



Background Research

Section 1: Infrastructure Constraints

Operating one of the world's largest transit networks, the MTA has a system of 472 stations
whose size and complexity make it particularly vulnerable to delays arising from operational,
infrastructural, and demand pressures (Jia, 1970). The reason for the continued degradation of service
reliability in the NYC subway system as a whole is due to two primary, intertwined factors: exponential
growth in the passenger volume and constraints imposed by the system's aging physical and signal
infrastructure. According to an analysis of MTA data, crowding has emerged as the leading cause of
delay. Overcrowding-related incidents skyrocketed exponentially from 2014 onward, surpassing other
incident types to nearly 30,000 annual occurrences by 2017 (Fitzsimmons et al., 2017). Ridership has
grown from about four million daily riders in the 1990s to nearly six million which is a level not seen
since the 1940s (Fitzsimmons et al., 2017). Notably, ridership increased even though the physical system
remained largely unchanged. Between 1990 and 2015, annual ridership rose from 1 billion to 1.8 billion,
while the number of subway cars (5,255 to 5,282) and miles of track (493 to 488) remained essentially the
same(Fitzsimmons et al., 2017).

The direct connection between heavy ridership and delays is lengthening of dwell time which is
the time a train is stationary at a station (Kuipers, 2021). As more people board and disembark than can be
accommodated by the scheduled stop, a train's stay on the platform is extended. The result of this effect is
measurable, with research confirming that a 10% increase in crowding can add approximately one second
of delay to the dwell time (Luan & Corman, 2022). Since these small, localized increases accumulate over
numerous stops, the cumulative delay degrades the overall robustness of the train run, leading to
congestion and unequal progress throughout the line. In fact, the MTA classifies delays under "extended
dwell time," "holding for crowding," and "train congestion", which corroborates that crowding-driven
mechanism as the primary contributor to operational setbacks (Luan & Corman, 2022).

Beyond overcrowding, delays stem from persistent issues related to the system's physical
infrastructure, often compounded by systemic underfunding (Tankus, 2019). While Figure 1 shown below
indicates that incidents related to “Track maintenance” and “Signal failures” did not rise exponentially
like crowding incidents, they represent persistent points of failure (Fitzsimmons et al., 2017). The
necessity of installing modern safety signals has forced conductors to travel at slower speeds, suggesting
that the existing infrastructure is causing the slowdown. Although CBTC was designed to address these
constraints by allowing trains to run closer together, operate at higher speeds, and offer more reliable
service, it has had limited impact because it exists on only four lines. Installing CBTC on the subway
system involves years-long work, such as surveying entire lines; determining the location of equipment on
each line; retrofitting the existing trains; installing wayside components; developing customized operating
software; planning transitions from traditional signaling; and testing for safety under multiple scenarios.
These implementation timelines, combined with the scale of the system as a whole, have hastened
expansion while preventing CBTC from functioning as a systemwide solution (MTA, n.d.). The need for a
massive, currently unfunded overhaul to implement automatically controlled speed systems, common in
other global cities, highlights this fundamental funding deficiency (Tankus, 2019) .



Causes of subway delays
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Figure 1 - Causes of Subway Delays (Fitzsimmons et al., 2017)

A combination of rising ridership, longer dwell times, and ongoing problems with signals, tracks,
and older trains all contribute to delays. They demonstrate that delays are a consequence of a system
stretched far beyond what it was designed for. With few lines having CBTC and major upgrades taking
years to complete, the subway just doesn't have the infrastructure to keep up with demand. Improvements
will require a significant investment to update the system so it matches conditions riders face today.

Section 2: Delay Patterns

Certain train cars are more likely to fail, making the choice of train car model crucial. For
example, while new car models, such as the R188 and R211A, are the most reliable, being able to travel
over 250,000 miles, older car models such as the R46, R68, and R62 are significantly more likely to fail,
with an Mean Distance Between Failures (MDBF) of under 100,000 miles (MTA, 2025).

A note of interest is that the R211T has a very low MDBF despite being the newest train model
class, though this may be due to that there are few trains available at this time, with only 20 trains in
operation, in compared to over 200 trains for the model class with the second fewest trains, the R143
(MTA, 2025).

MTA Mean Distance Between Failures per train car class: Beginning January 2025
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Figure 2 - Newer train models are able to travel significantly longer before breaking down. (MTA 2025)

Oftentimes multiple ~ lines operate on the same track for certain sections of the line called
interlining. For example, the E, F, M, and R trains operate on Queens Boulevard in Queens but on 3
different trunks in Manhattan. This has the advantage of allowing people to be able to travel to more



destinations without the need to transfer to another train. However, interlining has major issues as stated
by Connor Harris, a policy analyst from the Manhattan Institute in his research paper “Five Ways to
Improve NYC Subway Operations”, who explains that if a disruption occurs on one line, the disruption
will propagate to other lines as well, since they share the same track (Harris, 2023). Additionally,
interlining often requires complex junctions, which requires trains to slow down due to traffic and ability
to turn within the junction. For example, Harris mentioned a choke point at DeKalb Avenue Junction, a
junction connecting the 4 tracks from the Manhattan Bridge into the 6 tracks at DeKalb Avenue Station,
through which the B, D, N, and Q trains operate. Because each train needs to go to a different line, a train
may need to cross through several tracks, often causing traffic and delays (Harris, 2023).

Some lines are more reliable than others, because they have different fleets as well as different
routes. With some having more junctions than others, as well as some lines or sections of the line having
CBTC. For example, the L and 7 trains are the most reliable as of 2025, since both run on their own
separate tracks, use more modern train cars (R188 on the 7, R143 and R160 on the L), and utilize CBTC
throughout the entire line. On the other hand, the B, F, and 2 trains are consistently ranked the worst lines
in the entire system. Although it is not clear the reason behind this, patterns indicate that lines using older
train models and facing interlining issues, may play a large factor in the delays.

Terminal On-Time Performance by Line
Percentage of trains arriving at destination terminal on time
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Figure 3 - The L and 7 trains are the 2 most reliable services, excluding the shuttle trains. On the other
hand, the F, 2, and B trains have the greatest proportion of delays in the MTA system. (MTA 2025)

The most common cause of delays in 2025 is infrastructure failures, including signal and train
failures, making up 36% of the cause of major delays in the subway system. This is followed by planned
work, making up 24% of delays, and then police and medical emergencies, making up 23%, leaving the
final 17% for operating conditions such as weather, crew availability, and other external factors.

In lower income neighborhoods, people were more likely to be affected by subway delays. There
is a reported 4% increase in the loss of wages, 14% increase in being reprimanded at work, 7% increase
for being late for a job interview, and a 8% increase for being late to a medical appointment for lower
income communities than higher income due to subway delays. Furthermore, according to Stringer, lower
income neighborhoods were more likely to grade the subway worse in a survey (Stringer, 2017).



Chart 4: The consequences of subway delays
were more deeply felt in lower income zip codes
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Figure 4 - People from lower income neighborhoods are more likely to suffer from delays by the subway
system than from higher income neighborhoods. (Harris 2023)

Section 3: Human Effects of Subway Delays On Ridership and Economics

NYC subway delays are not only operational; they reduce ridership, economic outcomes, and
cause consumer stress. This section analyzes these three major effect subcategories.

In transit systems, service reliability is a key predictor of consumer count. Bus transit service
reliability, measured through the variance from scheduled times, positively correlates with ridership: less
variation from schedules causes greater ridership (Pulugurtha et al., 2022). This correlation is especially
strong during peak hours, when the most passengers are affected (Jayanthi, 2021).

Although these studies focus on bus service, the same logic applies to subways. Reliability is a
key factor of service quality in transportation systems - long-recognized to affect public transit ridership
(Mallett, 2022). All of this evidence suggests greater delays reduce ridership in the NYC subway.

Delays in subway operations also cause both direct and indirect economic costs. Lower ridership
directly causes reduced profit from fares, which causes economic strain on the MTA. Delays and
disruptions also lower efficiency and productivity, thus directly causing economic loss (American Public
Transportation Association (APTA), 2019). A survey of 1,227 subway riders found that 13% of people
had lost wages and 2% had lost their jobs as a direct result of late arrivals caused by subway delays, and
these disruptions directly cost New Yorkers hundreds of millions of dollars annually in reduced
productivity (DiNapoli, 2017). The APTA also estimates that failure to modernize US transit systems
leads to $340 billion in lost business sales nationwide (APTA, 2019).

Indirectly, delays reduce labor productivity. Workers arriving late or stressed from transit
disruptions cost employers in lost time and worse products. Bad transportation system performance,
including delays, reduce business productivity and thus worsen economic output (Weisbrod et al, 2009).
While these sources do not isolate subway-specific delay in NYC, it can be reasonably inferred that
persistent delays in the subway system are most likely a determinable factor causing measurable
economic loss.

Delayed riders also experience negative psychological and social effects, reducing commuter
satisfaction and well-being. A study of 208 NYC subway commuters found that longer commutes,
associated with delays, were correlated with a higher salivary cortisol level and increased self-reported
stress (Evans et al, 2006). Delayed commuters also showed higher stress at work, showing a measurable
connection between difficult commutes and cognitive difficulty (Evans et al, 2006).

Perceived safety and environmental comfort also affect consumer well-being. Anxiety related to
safety incidents on the subway increased after the COVID-19 pandemic, correlating with declining



ridership and higher reported fear amongst passengers (Columbia University Mailman School of Public
Health, 2024). Delays worsen these effects: greater crowding and longer commutes increase the time
people spend around others, thus increasing discomfort and reducing perceived control, which are
predictors of stress.

Delays also cause worse quality of life. A survey found 65% of parents were late to pick up or
drop off children from subway delays, while 29% missed medical appointments (Stringer, 2017).

Overall, delays carry significant non-operational costs on society. Delays reduce subway
ridership, MTA profit, business productivity, and commuter quality of life while increasing stress and fear.

Section 4: Legislative Approaches to Mitigating Delays

To effectively address delays, the NYC legislature must understand how delays impact different
locations, neighborhoods and demographics (Levine et al., 2013). The New York City Transit (NYCT)
developed the Wait Assessment (WA) framework to promote data-driven operational decisions. (NYCT,
2016) WA calculates the percent difference between the actual and scheduled headway between
successive trains of the same line. WA results are publicly available and are used in the State of the
Subways Report Card, a project of the New York Public Interest Research Group. The WA report is used
by transit operators to improve scheduling and reduce operational delays by measuring service reliability.
However, other statistical methods would be better at indicating service performance, like
root-mean-squared subway station wait time (Cramer, 2009). Despite their advantages, the NYCT
declared those methods too complex and instead relies primarily on WA. A 2019 audit of NYCT by the
Office of the New York State Comptroller (OSC) criticized the WA metric, emphasizing that it measures
only a few “snapshot” stations and therefore fails to capture inconsistencies along entire train routes
(OSC, 2020). They argue that the WA underrepresents the true extent of delays, misleading legislators
about service failures.

Although the implementation of WA has improved legislators’ knowledge of the reliability of
various subway lines in NYC, a key limitation remains: NYCT’s inability to predict delays before they
occur (Tiong et al., 2022). While expansive predictive models exist for other travel modes, no predictive
model has been successfully implemented for subway delays. The most commonly used model is the
subway station dwell time (SDT) model (Volovski et al., 2020). However, the SDT model has many
significant limitations, most notably its failure to account for multiple factors simultaneously. SDT
considers only boarding time, door closing time, and conductor directed delays. Furthermore, most travel
agencies only used a single subway SDT value per station, which does not account for variable changes
such as weather, demand, and passenger behavior. Quantitative research by Volovski et al. found user
induced delays to be steeply correlated with dwell time, suggesting SDT is not sufficient. Instead, Volovki
et al. proposes updating the SDT model to include the use of a statistical regression model that accounts
for user induced delays. Implementing a better model would provide passengers and legislators more
accurate performance data.

Further legislative efforts to help with the subway delay problem in NYC include the advent of
the Communication Based Train Control (CBTC) system in 2010 (Sabatier, 2014). CBTC is a signaling
system that communicates with trackside monitoring equipment and trains to directly control train
operation. CBTC differs from traditional signaling systems since it uses real time data to control the train
in real time. The implementation of CBTC in NYC subways has improved service frequency by reducing
the necessary safety gaps between trains on the same track and lowering headway. Furthermore, CBTC
reduces the fear and number of train collisions (MTA, 2025). CBTC also provides the unique benefit of



improving options for train rerouting in the event of a track obstruction. The L and 7 lines have been fully
converted to CBTC, resulting in over 90% on time performance. Portions of the E, F, M, and R lines have
been completed and work to implement CBTC on other lines is currently underway.

Unfortunately, the implementation of new technological methods of reducing subway delays like
CBTC is costly and directly depends on funds provided by the government (Mallett, 2025). State and
federal legislatures periodically pass laws dictating the funding limits for surface transportation programs,
called surface transportation reauthorization, which directly affects whether transit agencies can
implement delay-reducing improvements. While advocates have proposed the widespread use of SDT
models (Volovsi, 2020), the capacity of transit agencies to implement these tools is directly limited by the
funding they receive. Political advocacy and coalition building are crucial in securing funding from the
government for transit infrastructure (Summers et al., 2021).

Section 5: Comparative Analysis of Transit Systems

The performance disparity between NYC and Tokyo’s transit systems reveals fundamental
differences in maintenance and efficiency in governance. Tokyo Metro, consistently ranked top-tier for
achieving average delays under one minute (Oliver Wyman Forum, 2024) while New York’s MTA
experiences average delays over 5 minutes (DiNapoli, 2025).

The MTA’s 24/7 operation’s model requires there to be repairs conducted alongside active service,
which both slows down maintenance by 50-70% and also slows down train service itself, accounting for
25% of all subway delays, scheduled maintenance (DiNapoli 2025). Currently, the MTA does not have the
technological tools that allow for live algorithms to predict delays, providing dispatchers with optimized
recovery plans. Without such a system, dispatchers must rely on manual experience, which could lead to
multitude of suboptimal decisions which further creates this reactive approach (Wood et al., 2018). In
contrast, Tokyo schedules overnight closures, a strategic choice that enables dedicated, efficient, and
preventive maintenance (Japan International Cooperation Agency, 2025). The fundamental difference in
strategy is how Tokyo performs proactively, nightly uninterrupted maintenance, while the MTA
inefficiently tries to maintain its service in off peak hours. While the MTA avoids full shutdowns due to
its “the City that Never Sleeps” campaign, it instead suspends or reduces service on entire lines during
nights and weekends, creating an efficiency paradox. The MTA fails to deliver reliable access for
late-night workers and transit dependent populations (MTA, 2025c). As preventive work is nearly
impossible to perform efficiently while other trains are running, the system is forced to rely on temporary
fixes, therefore the problem spills back into peak service. This is the primary reason why infrastructure
and equipment failures remain the leading cause of delays at 36%, as temporary measures frequently fail
under stress of continuous operation (DiNapoli, 2025). These rush hour delays place a burden on its
commuters, as 13% of New York workers reported lost wages due to delays (DiNapoli, 2017).

The MTA’s governance is fragmented across multiple competing agencies, creating a lack of
accountability and sluggish approach to side-wide improvements (Baily, Bosworth, & Doshi, 2020).
These agencies include the NYC Transit, Capital Construction, regional railroads like Long Island Rail
Road, and Metro-North and with their disorganized structure and “lack of unified management structure”,
agencies are competing with their respective departmental priorities, delaying critical system-wide
projects while also obscuring accountability (DiNapoli, 2019, p. 5). The delayed CBTC signal upgrades
are a key example of this failure, as the project required coordination between multiple agencies but
suffered from competing priorities in departments (DiNapoli, 2019), demonstrative of how effective
communication dictates technological progress which will directly impact commuters. Similarly, also



found that since there is no single entity ultimately responsible for the systems performance,
accountability was obscured for delays and cost overruns on capital projects (DiNapoli, 2019). Therefore
it can be stated that, lack of communication and accountability ensures that even well-funded initiatives
will fail to deliver timely benefits to riders. Contrastingly, Tokyo has an integrated management model
that establishes a clear chain of command with centralized accountability. This unified structure allows
the consistent implementation of standardized maintenance protocols with rapid system-wide
technological rollouts (Asian Development Bank, 2023). The Tokyo system’s operational culture itself is
well-documented in many efficiency studies as it ties management incentives directly to performance
metrics. The outcome of this system is more operational success with more rewards such as bonuses
which creates a cycle that incentivizes better efficiency in train service (Le et al., 2022). Though not fully
transparent, it is known that a considerable portion of managerial compensation is contingent on
punctuality, measured in mere seconds, and passenger capacity measured in efficient crowd management
and minimal dwell times (JICA, 2025). This creates a financial and professional backing that boosts
preventative maintenance and rapid incident response in the Tokyo Metro. The consequence of
differences is clear, Tokyo climbs the ladder of train service performance, while New York trails behind
because of the gaps in leadership, (Oliver Wyman Forum, 2024).

Conclusion

Reliable subways are critical to a city's economic and social well-being. This report analyzes
NYC’s subway delays. Growing demand, aging infrastructure, inconsistent maintenance, and poor
governance cause delays, creating operational challenges and harming citizens who depend on subways.
These problems undermine the accessibility that public transit intends to provide, especially for
lower-income riders who experience the worst consequences.

Although NYC has implemented improvements to systems and more accurate performance data,
the impact has been limited as modernization is slow and uncoordinated. Comparing NYC to Tokyo
shows what is possible with a unified and proactive system.

Subway delays can only be addressed with sustained investment, stronger coordination and
planning, and better long-term, preventive maintenance rather than temporary fixes. Reducing subway
delays would help connect people to opportunity, support NYC's economic strength, and ensure that all
New Yorkers can rely on fast, safe, and consistent service. With clearer governance, modern technology,
and committed leadership, the MTA could begin to transform its system into one that serves the needs and
expectations of NYC.
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Group Member Contributions

1. Motivation - All group members
2. Background Research
a. Section 1: Infrastructure Constraints - Rithik Trehan
b. Section 2: Delay Patterns - Anthony Wong
c. Section 3: Effects of Subway Delays On Ridership and Economics - Benny Young
d. Section 4: Legislative Approaches to Mitigating Delays - Priva Halpert
e. Section 5: Comparative Analysis of Transit Systems - Anisa Hossain
3. Conclusion - All group members
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Speedy Subway
A game for subway delay visualization .

By the Coductorz:

Anthony Wong, Anisa Hossain, Benny Young,
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Knowledge of Alternative Routes Allows Riders
to Make Educated Decisions

Chart 2: How often do you experience
significant delays?
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¢ Conclusion
Goal of the game:
> Have players to analyze their knowledge of their commute
> Record the time taken to get to their destination

> Test users of their knowledge of alternative routes



EID101B Fall 2025
Prof. Lee

Group Assignment #2: Timeline and Organization
Due: 10/20/25, 2pm, upload to Teams Channel, Group Submissions Folder
Objective:
Create a timeline and organizational structure for your project. This will help keep track of tasks and
deadlines throughout the remainder of the semester. Delegate tasks to different group members and plan
meetings based on your tasks and timeline.
Instructions:
Please include the following in your assignment. Beyond including these four components, the format
of your assignment is up to you as a group! For instance, you may decide to combine #3 and #4 in one
section of your assignment. Just make sure everything is clearly labeled.

1. An initial description of your team’s exhibit/game based on what you have discussed so far.
This description may still be altered as the semester goes on. Identify the fundamental
aspects of the exhibit — what must be included for this project to be successful (e.g., a game
board with all instructions complete)? What is “extra” (i.e., would be great to have in the
exhibit/game but might not be needed for the final — e.g., some 3D printed pieces may be
included if there is time)?

This online fully digital browser game is a single player game where you are a user who
needs to navigate to your end destination. The game is planned to be a top-down view 2D
world which you can move within using the keyboard. Challenges will be illustrated via
either pop-ups or implicitly (e.x., you are in a subway train in-game, and the doors don’t
close for a very long time, or an in-game billboard displaying the next train times shows a
scrolling alert right-to-left just like a real train time billboard). Fundamental aspects include
delays, subway system (NYC MTA)

2. A list of tasks to be completed for your project — include tasks related to fundamental and extra
aspects of the project- Researching causes of delays and stations where delays often occur
- Researching causes of delays and stations where delays often occur
-we need to understand how prototyping a web game work, and then make
-we need to establish how immersive our game is, whether we are going the trivia version
or the immersive game version.
-We need to have drawings for our scenes

Things that we would want to have are like animations of frustrating things that happen on the train

3. A timeline of tasks for the completion of the project. Include important due dates from the
syllabus on your timeline. Highlight tasks that may need flexibility on your timeline. You may create
your timeline as a spreadsheet or simply a list, as long as it is organized

4. A description, list, or table of how your group has decided to organize your work for the next few
weeks. Describe your delegation of tasks (i.e., who works on what)
Names | Tasks Tasks Tasks
Anisa Research about delay for the | Write an outline for the Write an outline for the
report report midterm pitch
Benny [ Code prototype Take notes Write a sub-section of the
Oct 27 Endless!! background research report




EID101B Fall 2025
Prof. Lee
(Will continue creation past November 10
Oct 27)
Anthony | Research about delay for the | Update timeline to make sure
report were on key
Rithik Research about delays Write a sub-section of the
(dump notes in the teams background research report
chat) November 10
Priva Make a playbook for the Research about delay for the
game (rules, objectives etc) | report
Oct 27

Here is the link to the Excel Sheet that is our real timeline that goes day by day: https://cooperunion-
my.sharepoint.com/:x:/g/personal/anisa_hossain_cooper_edu/ESFal. QaVncdCqgCImfOYIMp8BEmDMb

5X2Qsz_80E9t9HFRg?e=1ai57V

The key

Progress checks: Orange
Deadlines: Red
Purple: Actively working on, intense by color.

Submission:

Please submit your assignments on Teams in your Team’s channel in the “Group Submissions” folder by
2pm on Monday, 10/20/25. One file should be uploaded (i.e., choose one person to upload the submission).
Files should be submitted as .pdf, .ppt, or .docx files. Filenames should be saved as “teamname-EID101B-
TimelineOrg”


https://cooperunion-my.sharepoint.com/:x:/g/personal/anisa_hossain_cooper_edu/ESFaLQaVncdCqC9mfOY9Mp8BEmDMb5X2Qsz_80E9t9HFRg?e=1ai57V
https://cooperunion-my.sharepoint.com/:x:/g/personal/anisa_hossain_cooper_edu/ESFaLQaVncdCqC9mfOY9Mp8BEmDMb5X2Qsz_80E9t9HFRg?e=1ai57V
https://cooperunion-my.sharepoint.com/:x:/g/personal/anisa_hossain_cooper_edu/ESFaLQaVncdCqC9mfOY9Mp8BEmDMb5X2Qsz_80E9t9HFRg?e=1ai57V

Prototype

We coded our final and prototype and used Github to save our changes during the entirety of the 200+
hour project. Each change is saved as a commit, which creates a complete version history of the project
and allows us to review, compare, and restore earlier iterations when needed.

mmits on Dec 4

More station position adjustments
@ KaiGoni committed 2

252e1dd

Merge branch 'main’ of https://gi
& Kaic ed

bbo3f8e

More station position adjustments
@ KaiGoni committed 2 weeks ago

1dfd052

Fixed rgba to rgb for one line

edab3d7 (0
® hahao20

o

Added stations (Rockaway beach & SIR), adjusted station positions
@ KeiGoni comitted 2 weeks ago

7a3824

> Commits on Nov 25, 2025

s eabgg5c (L

362789

4bg3zf2 (O

fixed titel
@) haha0201 committed on Oct 2

5860095

added delays; prelil ime wasted metric that's super inaccurate rn TET

mostly done*
74fddof

Prototype done, map editor, etc.

165429 (C
@ haha mitted on Oct 27

Here is an overview where you can see a timeline of how we continuously made edits with captions and
descriptions on what the changes added to the project.
Here is the link to the prototype:

https://github.com/haha0201/SubwayGame101/tree/f55¢42983d539fa94a9027fe7f6403cad1bb5475/protot
ype


https://github.com/haha0201/SubwayGame101/tree/f55e42983d539fa94a9027fe7f6403cad1bb5475/prototype
https://github.com/haha0201/SubwayGame101/tree/f55e42983d539fa94a9027fe7f6403cad1bb5475/prototype

A From anthony

Here is a photo of how our game used to look before visuals were added. It was map based and hard to
locate where you were because it was as messy as the map was.

The main difference between the final and the prototype was the use of realistic train data with accuracy
with delays and the added visuals.

These are visuals made but were not used in the final project.
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This was our prototype for a pamphlet. At the end we decided to print out 2 informational posters.



Final Project

Welcome to MTA Maze!

Your goal is to get to Cooper Union in the shortest amount of time
using the subway system!

Pan around the map, choose your starting station, and press the

Start Game button to play!

You can also open the settings in the top right and lear more about
this game with the info button in the botton left.

Close

Here is the starting screen, which gives you a brief rundown of how to play the MTA MAZE game.
Select your difficulty mode with the settings in the corner, (if not the setting is weekday normal, changing
the day of the week to week night or time of day, Latenight, rushhour, etc, and a staple Easy, hard
impossible mode).

Select a station (could be your home station could not be)

Start from the station and pick the train line you want to get on,

Each screen is a next station according to the train line you are on

You are always given the station you are at, to switch lines or stay on your train line

However what is also a given is New York City MTA delays, that is why we coded in delays, both with
the use of the scheduled delays given by the MTA Data and random, just how it is in real life.

This is why it's important to test out different routes using different train lines so you aren't dependent on
just one (that isn’t dependable).

Goal: Get to Cooper Union.

Going to Astor Place station is one method but you always have the option to walk from your line to
Cooper Union directly.
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Here is how you would change the settings of the difficulty, changing the week time, or time of day (what
I am doing in the picture) or changing the Problem Frequency of delays with easy to impossible.
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Here are the visuals that appear (with a short animation of the train arriving at the station as well), The
train line you are on appears in the train appearance and your available actions which is what next train
you can take or the walk (with accurate minutes) you can take.

In the left top corner you can see the time of day and the day of the week, which are all factors in delays.
In the bottom right corner you can see a mini map with were you are, but small enough you aren't relent
on the map and are able to navigate the subway system on your own.

Started: Ralph Av

Left at: 2:07 AM
Arrived: 3:59 AM
Commute Time: 112.2m
Difficulty: normal

Total Choices: 2

This is the end credit scene where you made it to the Cooper Union and your stats on your choices (which
is the train stops or walking you did) and the amount of commute time it took. Also including the time
you started and time you got to Cooper Union.



Here are photos of people playing our game

And finally:
Here are the posters we hung up:



CAN YOU CUTSMART THE SUBWAY?

MTA MAZE is an interactive game that simulates the real New York City subway system, including
actual routes, schedules, and delays, to test how well players can navigate disruptions on their daily

commute. MTA MAZE

The game teaches that commuters who know alternative routes arrive faster, even during major
delays.

The Coductorz

Priva Halpert, Benny Young, Anisa Hossain, Rithik Trehan, & Anthony Wong
The Cooper Union

EID 101B - Professor Lee

OBJECTIVE

Get from home to Cooper Union as

SETUP PLAYING

efficiently as possible by making smart Before starting, players choose: You begin your Commute at your
: . e Day of the week selected home station.
routing decisions when delays occur. :
e Time of day
Your final time-to-destination o D.ayt/rr.;e Rush Hour | At every stop, you must def;lde:
determines vour Score o Nighttime (Reduced Service) e Stay on your current train?
Y ' o Weekend Service e Transfer to another line?
 Difficulty level e Wait out a delay—or reroute?
WINNING e Home subway station
You win when you reach Cooper Union! Realistic MTA delays appear throughout
All gameplay conditions are modeled the game.
Your total commute time is recorded after real MTA operating patterns.
and compared across runs. Your decisions determine whether delays
Navigate the game with your mouse. compound, avoided.
Faster times = better route knowledge.
EDUCATION THROUGH PLAY
Research shows subway delays: Ng New York City Subway

Travel Info

e Cost workers lost wages and job
opportunities (Stringer, 2017)

e [ncrease stress and anxiety

e Disproportionately affect lower-income T oW u
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MTA MAZE helps players:
e Recognize delay patterns
e Learn how disruptions spread across lines
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Welcome to MTA Maze!

Your goal is to get to Cooper Union in the shortest amount of time
using the subway system!
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Pan around the map, choose your starting station, and press the
Start Game button to play!

You can also open the settings in the top right and learn more about
this game with the info button in the bottom left.
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https://mtamaze.onrender.com/

CAN YOU OUTSMART THE SUBWAY?

MTA MAZE is an interactive game that simulates the real New York City subway system, including
actual routes, schedules, and delays, to test how well players can navigate disruptions on their daily
commute.

The game teaches that commuters who know alternative routes arrive faster, even during major
delays.
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EID 101B - Professor Lee

Understanding subway delays means commuting smarter.

New York City’s subway system is one of the largest and most complex transit networks in the world, with 472 stations serving
millions of riders daily (Jia, 1970). Yet despite its scale, the system suffers from chronic reliability issues that directly affect commuters’
time, income, and well-being.

MTA MAZE transforms real subway reliability research into an interactive learning experience.

Delays Are Not Random

Research shows that 1/.8% of all subway trains experience delays of five minutes or more, with system-wide on-time performance
reaching only 82.2% (DiNapoli, 2025). These delays follow consistent patterns driven by:

e Overcrowding and extended dwell times

e Aging signal and track infrastructure

e Train congestion caused by interlining

e Planned maintenance during active service

e Uneven fleet reliability across lines

MTA MAZE uses these same mechanisms to generate in-game disruptions. Every delay you face in-game reflects documented MTA
performance data.

Some Lines Are More Reliable Than Others

Not all subway lines perform equally. Lines like the L and 7, which operate on dedicated tracks with modern signaling (CBTC),
consistently outperform heavily interlined routes like the B, F, and 2 (MTA, 2025).

MTA MAZE reflects this reality:
e Certain lines fail more often
e Interlined routes spread delays across the network
e Choosing “faster” routes is not always optimal

Delays Have Real Human Costs

Subway delays are not just an inconvenience:

e 13% of riders report lost wages (DiNapoli, 2017; DiNapoli, 2025)

e Workers miss interviews, medical appointments, and childcare pickups

e Commutes are linked to increased stress and anxiety

e Lower-income neighborhoods are disproportionately impacted (Stringer, 2017)
MTA MAZE emphasizes how transit reliability directly affects equity and opportunity.

Why Education Matters

Unlike Tokyo’s subway system, where average delays are under one minute, NYC relies heavily on reactive responses rather than
predictive control (Oliver Wyman Forum, 2024). With limited funding and slow modernization, riders are often left to adapt on their own.
Informed commuters perform better.
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