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EXECUTIVE
SUMMARY

Bloomberg and Carnegie Mellon University

In today's financial news world, the company that can provide the quickest, most accurate, and most
insightful breaking news offers the most value to their client. Bloomberg News is collaborating

with Ascend, a team of five Masters of Human-Computer Interaction students at Carmegie Mellon
University, for an 8-month Capstone Project. The goal of the project is to create novel design
solutions that ensure their editors and reporters are able to deliver breaking news in the best
manner possible.

Research Process

We began our project last semester by gaining an understanding of the various parties involved
within Breaking News and their complex workflows. Through various research methods, we were
able to synthesize our findings into four key insights (see Milliseconds Matter, Part 1).

Visioning

Using these insights, we were able to generate 20 potential ideas that would allow the breaking
news teams to release financial news efficiently and accurately. We presented these ideas to

our project stakeholders in a collaborative meeting where we narrowed them down to one: a
modularized framework that enables users to add new modules that are streamlined for the tasks
they handle. These modules would be connected to one another so information users find or create
in one is immediately transferred to the other modules while providing granular customizeability.

Refining Project Scope

With a complex idea like a modularized framework, we needed to narrow the scope of our design.
To do so, we conducted an extensive workflow analysis and created paper prototypes to create a
list of hurdles to focus on and to validate higher-level concepts and to get a sense of our design
priorities. We determined that our modularized framework would capture the fundamental
breaking news components and address the key hurdles through a set of main modules: a press
release monitor, a display for the press release, a headlining module, a recently sent headlines
module, a secondary information module, and a call-ups module.

Iterative Design and Testing

Through our iterative design process, we created a click-through prototype in Axure to understand
the relationship between the modules. We then created a medium fidelity prototype using html,
css, and javascript to test out the functionality of our prototype and to better mimic their workflow.
At each stage, we conducted rigorous testing in the usability lab to gather feedback and make
changes. We went through one stage of paper prototyping, two stages of mid-fi prototyping, and
one stage of high-fi prototyping before delivering our final, fully-functional prototype.



PROJECT
BACKGROUND

Bloomberg L.P. is a financial software, data, and media company headquartered
in New York City and founded by Michael Bloomberg in 1981. Bloomberg's
core product is the Bloomberg Terminal, an application that provides financial
news and data, enables financial asset trading, and allows Terminal owners to
communicate with one another.

THE CLIENT

Our team focused on the financial news component of the Bloomberg Terminal, otherwise
known as Bloomberg News. The Bloomberg News team was created in 1990 to provide fast,
accurate news to the financial community. At the time, the organization was 6 people, but as
of early 2015, the organization has grown to over 2,400 news professionals in 73 countries
producing over 5,000 stories a day. Bloomberg News strives to be the first to report news 24
hours a day, 365 days a year with complete context, perspective, and accuracy.

PROBLEM SPACE

Within Bloomberg News, the Breaking News beat has an important and challenging role
providing users with fast and accurate market-moving financial news. Breaking News coverage
is splitinto four teams: Speed, First Word, Social Media, and Bloomberg News. All four teams
alongside an intricate automation system share duties monitoring press wires, market data,
websites, Twitter, emails, other news organizations, TV/Radio stations, teleconferences, and web
events to report breaking financial news quickly and accurately. Our team was brought on to
evaluate existing tools used by the Breaking News organization and to streamline their current
monitoring and publishing workflows.

MISSION STATEMENT

To increase the efficiency and speed of
Bloomberg's Breaking News coverage

by evaluating the existing processes and
reimagining the tools that will be used by the

breaking news teams of the future.

The View from Bloomberg's
Building in New York City
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RESEARCH

In the Spring of 2015, we went on three research trips to the New York
City (NYC) office and conducted 14 remote interviews with breaking

news teams across the globe in order to gain an understanding of the
different workflows of the different teams. During our NYC research trip we
conducted 26 contextual inquiries and fly-on-the-wall observations within
the newsroom.

After synthesizing all of our research findings, we uncovered four main
opportunities forimprovement: disparate tools, non-standardized
workflows, awareness of tools and features, and communication and
collaboration.

In the Summer, when we were located in the NYC office, we conducted
a task analysis session with newsroom editors to better understand their
workflows on a more granular level. The task analysis was also used as a
way to baseline the efficiency of the current workflow.

Top To Bottom: Various editors in Bloomberg News Roomes.



BLOOMBERG
BREAKING NEWS

Bloomberg Breaking News is the team within the larger Bloomberg News
organization that is responsible for quickly delivering accurate, market-moving
financial news and insights. This team writes headlines and fills, short bullet-
point stories, from information they receive from wires, social media, reporters,
websites, and other sources.

THE IMPORTANCE OF BREAKING NEWS

The primary goal of this team is to publish market-moving news in

the form of short headlines and bullet-point stories. Clients use this
information to directly inform their trading decisions. Additionally, some
Bloomberg subscribers program algorithms to make financial decisions
based directly on the headlines that are written. The implications of the
news written by this team can move financial markets by millions of
dollars, therefore speed and accuracy are important. News written by the
Breaking News team is consumed all across the globe, and so are the
teams that are producing the news. The dispersed team helps to ensure
news reporting continues around the clock and that global market news is
efficiently covered.

THE BLOOMBERG TERMINAL

Bloomberg Professional (the terminal) is a $20,000+ annual
subscription service that provides over 300,000 users with up-to-date
financial data news, chat functionality, and the ability to buy and sell
financial assets. Bloomberg's software system is often paired with a
proprietary keyboard which is optimized for speed. Users rarely use

a mouse and become experts at commands and keyboard shortcuts
that allow them to navigate between functions. Terminal functions
are individual applications that handle one feature, like opening up a
chat window or viewing a company's stock. The terminal is also used
internally by the Breaking News team to distribute news. Our team's
primary constraint is to work within the confines of the terminal to
deliver a solution that will improve the process of delivering news to
Bloomberg's users.

The Bloomberg Terminal is |
the platform that editors use

to publish headlines and fills, 1
and clients use to read them. g -
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AJapanese News Editor’s desk,
monitoring seven screens at once

Breaking news editors monitoring four screens filled with potential news sources

THE NYC BREAKING NEWS TEAM

The Breaking News Team in NYC is broken down into three sub-teams:
Speed Desk, First Word, and Social Media Monitoring. Editors on the
Speed Desk are responsible for getting market-moving news out first.
They take news that comes n through press wires, emails, and other
news outlets and write 64 character headlines that are published

to the Bloomberg terminal. The First Word team elaborates on the

64 character headlines sent out by the Speed Team. They provide
actionable information in concise bullet point format. They are
responsible for a diverse range of asset classes, but many editors have
a specific focus, or "beat,” that they cover. The Social Media Monitoring
team primarily watches Twitter for breaking news. They can either
promote tweets through the terminal or write headlines and fills to
expound upon the news.

INTERNATIONAL BREAKING NEWS TEAMS

Breaking News is a global team. The bureaus all have the same goal of
publishing market-moving news quickly and accurately. However, the
workflow and team structure of these teams varies. Smaller newsrooms
depend on a handful of editors that are responsible for generating
headlines, publishing fills, and monitoring social media.

NYC VS. INTERNATIONAL NEWSROOMS

While the goals of the Breaking News teams are the same in New York
as they are in the international offices, there are differences in the way
work gets done. The first difference is the source of information. In NYC
most of the information they report on flows through the terminal,

but in some international offices, they use other computer systems,
television, and radio as major sources. The second difference is team
structure. Most international offices do not have enough staff to
separate into the three teams that New York has, so individual editors
must perform all three roles. Additionally, some international offices
have to publish headlines in both English and in a local language.

BLOOMBERG BREAKING NEWS 8



UNDERSTANDING
CURRENT WORKFLOWS

We brought editors and managers from the Speed, BFW, and Social Media teams
into the usability lab for an in-depth workflow analysis. In the lab, the Breaking
News team members performed their daily tasks while being recorded. We were
able to analyze the efficiencies of their tasks and learned about the granular
interactions required with their keyboard and mouse.

Understanding Workflow PARTICIPANTS

TASK GRANULARITY

From our research last semester, we had a strong understanding of
the general workflows of the various teams and their members. Since

. . ) ) . Speed Snipers/Divers
the project requires us to create a design solution that will enhance

the efficiency of the news tools, this smester, we had to understand the BFW Editors
various approaches team members take to accomplish their daily tasks
ata granular level (i.e. what button they click, what keystroke they press, Speed Callers

etc.). By understanding the low-level actions taken to accomplish a task,
we have a strong baseline to compare with our design solution.

WORKFLOW DIVERSITY

Although we pulled most of our participants from the Speed Desk, we were My workflow varies
able to diversify the experience levels and roles of the various members by time of day.

we observed. By doing so, we were able to capture the tasks that callers,
snipers, divers and editors perform. We also captured the workflow of two
international team members, one from Brazil and the other from England.
Finally, we recorded workflows during morning and afternoon rushes, as
well as slower mid-day perdiods.

Speed Desk Manager
London Newsroom

Amember of the First Word team in the Bloomberg ssability lab, who we monitored as she completed tasks.




Breaking Down A Speed Editor’s Day

We analyzed the percentage of the day user’s spent on each task to
understand how our design solves common hurdles in a speed editor’s
day. Our results are captured in the pie chart below and connected to
the hurdles we're solving.

Kill a story*

Create a headline*

Send a headline*

Delete characters in
headline*

Menu out of a story*

Check coding of a story*
Open a story* Change monitor filters*

Check secondary information*
Open an Edit11 for call-ups*

* using Edit11

KEY HURDLES

During times of high volume, the Speed Desk follows a more refined
structure that allows them to efficiently divide the work among editors
and publish headlines expeditiously. The rush time generally occurs
before and after market hours at 7am and 4pm, respectively.

COMMON TASKS

As we observed the various Speed and BFW team members, we
identified common tasks that they perform to accomplish their jobs. We
tracked the number of times they executed each task so that we could
address tasks that are commonly performed.

SUB TASKS

For baselining purposes, we tracked all keyboard and mouse interactins
to understand the sub-tasks associated with the primary tasks and
documented them in the following page.

——— HURDLES ——

These 10 hurdles will be
addressed in our final product
(organized by priority).

KILLING STORIES
3-step process to kill multiple
stories at once.

RESURRECTING STORIES

Killed stories cannot be recovered
if an error was made.

ADDING CODES
4-step process to check or
add codes after a headline

has been released.

ACCESSING SECONDARY INFO

3-step process to find and input
secondary information into an
existing headline.

HANDLING CALL-UPS

No centralized method for
handling call-ups.

DELETING IN A HEADLINE
No standard for how a headline
appears after it is sent causing
additional deleting.

CLOSING OUT OF STORIES

A superfluous task that exists in
the current workflow

CHECKING FOR REDUNDANCY
No method for checking if a
headline was already sent from a
release besides trying to find that
headline in the stream of news.

HEADLINING FROM MESSAGES

To headline from messages, users
must open a separate function.

USING SENT HLS OR TEMPLATES
No way to send a headline
efficiently using a previously
sent headline.

TASK ANALYSIS 10




IMPROVEMENT
OPPORTUNITIES

Patterns emerged from our research that helped us identify
four main areas of opportunities for improvements.

AWARENESS OF TOOLS AND FEATURES

Although many feature-packed tools are available, it is not always clear what
tools exist and what features are available in various tools.

e Tools at Bloomberg are frequently changing making it difficult for members of the news
team to keep up with the full extent of the tool functionality available.

e Currently, no system exists for asking questions or seeking help to learn tools. Thus,
news team members frequently do not know the best ways to use their tools.

e Tools are rolled out to the live production environment making editors anxious to try
things, which hinders them from discovering many of the features that are available to
help them with their work.

DISPARATE TOOLS

Teams within Breaking News use many different tools that frequently change,
which lead to difficulty in maintaining tools and defining best practices.

e The breaking news team has access to multiple tools for performing the same task. This causes

problems in trying to create best practices because there are multiple ways to complete each task.

e Each Bloomberg terminal function is designed for one task; editors constantly have to switch
between multiple tools to accomplish a single workflow.

e Alotof tools that are being not being used in the way they were originally intended to be used.

COMMUNICATION AND COLLABORATION

There are currently no structured systems available to coordinate and
collaborate; teammates are not always aware of what tasks are being
accomplished by others.

e The Bloomberg news team has many communication tools that they use each day causing
additional overhead as they move from one tool to the next.

o The news team does not have good visibility into the work of others without directly asking
them for their statuses, thus requiring them to perform additional tasks to coordinate.

NON-STANDARDIZED WORKFLOWS

Various members of each team have multiple ways to accomplish the same task,
making it difficult to develop tools that meet the needs of all the global teams.

e The Bloomberg Breaking News team workflows vary greatly from bureau to bureau making it
difficult to develop tools that meet the needs of all of the global teams.

e Teams in different countries utilize different sources of information, which have not all been
accounted for in the current tools. Teams modify their workflow and tools they use accordingly.
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I don’t know what WRIT

is because | don’t want to
know what WRIT is. | want
to use what | know works.

News Editor
(Hong Kong)

We build tools. The tools
work really well, but we
don’t build workflows.

News R&D Manager
(New York City)

I don’t know what WRIT

is because | don’t want to
know what WRIT is. | want
to use what | know works.

News Editor
(Hong Kong)

We build tools. The tools
work really well, but we
don’t build workflows.

News R&D Manager
(New York City)



OUR VISION:
MODULAR FRAMEWORK

We met with various stakeholders to present our potential ideas. Using their
feedback, we decided to create a modular framework to handle the myriad of tasks
the news team performs. Since many modules are needed to handle the diverse
workflows of the news teams, we decided to focus our time on the Speed team.

WHAT ARE MODULES?

To streamline and simplify the workflow and the tools being used by the
Breaking News team, we agreed on designing a modular framework. A
module is an individual tool that is used to perform a specific task in a
workflow. These modules can be added to share information with one
another to complete more complex, daily tasks.

WHY A MODULAR FRAMEWORK?

We wanted to create individual modules that best addressed each task

(i.e. headlining, monitoring stories, etc.) instead of the current model of
creating functions that handle multiple tasks. We also wanted to design a
framework for adding modules that can communicate with one another

(i.e. a headlining module would pull the relevant coding from a monitor
module). This framework would allow the news development team to create
additional modules that worked well in our connected ecosystem.

SCOPE

With our vision in hand, we narrowed the scope of our prototype by
focusing on the Speed team and their headlining process. We created a
list of must-have modules that we set out to design. Our criteria for these
modules was to create what was absolutely necessary for a Speed team
caller and editor to accomplish their jobs.

The image on the right is a potential
layout of the modules we designed.
While the placement of the
modules is something we created
to be customizable, this particular
layout utilizes two of a user’s four
computer screens (we will go into
the specifics of each module in the
Final Product section of this book).

COMPUTER SCREEN 1

COMPUTER SCREEN 2
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THE ITERATIVE
DESIGN PROCESS

After completing our user research we began our iterative design phase. Our
approach was to design, test, and analyze our prototype in stages. After each
stage, we refined our prototype and increase its fidelity, beginning with a
paper prototype and ending with a fully-functional, web-based prototype
created on the Angular.js framework.

Top to Bottom: Reviewing notes from contextual inquiries, meeting with our client, creating an affinity diagram.



LOW FIDELITY

PAPER PROTOTYPE

The Bloomberg Newsroom has a large, disparate toolset. To address this problem, we
designed a modular framework with inter-connected modules. Early in the design
process, we tested the framework idea with users to validate that this concept made

sense with their everyday tasks.

METHODS &
PARTICIPANTS

To quickly test our modular
framework concept, we created
three paper prototypes and
asked editors in the newsroom to
give us feedback. In the first, we
asked users to link windows in
three different ways and to think
aloud as they were performing
the task. The second was to group
cards labelled with module
names together to show which
modules should communicate
and what information should

be passed among them. Lastly,
we provided three different
docks that could be used to add
modules and workspaces.

Findings

Through our testing, we were able to determined that there are benefits in highly-customizable,
modular frameworks. Editors had no difficulty in understanding the concept or thinking
through how modules could be used in their daily workflow. Additionally, we were able to
determine some of the challenges that needed to be tackled as we designed the modules.

First, high flexibility and low maintenance were important for users when setting up their
modules. Users had different initial preferences and there are many situations that arise during
their days that take them out of their normal workflows. The framework needs to be able to
accommodate the one time tasks just as efficiently as it can the standard tasks. Additionally,

we learned that the modules need to be tightly connected with seamless flow of information
among them.

Design Direction

Based on this research, we moved forward with our modular framework. While we were initially
going to design the framework to set up workspaces and add modules, after further discussion,
we determined that this will be highly dependent on the framework chosen for implementation.
We will leave that up to the design direction of the larger framework being used, whether it is
launchpad, B2, or some other implementation.

Another critical decision made from this research is that manually linking is not the best way to set
up the communication between modules. While we want to provide flexibility, we realize that the
overhead and confusion of connecting all of the modules is too burdensome. The modules will

be connected to each other by default and multiple instances of each module will not be allowed.
To accommodate the flexibility needed, some modules, like the monitor and display modules

will be tabbed. These tabs can be pulled out into their own windows for side by side viewing. The
information flowing from the module will be determined by the last active tab.
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LOW FIDELITY

CLICK-THROUGH PROTOTYPE

Editors are used to their current toolset and had some initial hesitation about
breaking out their current functionality into separate modules. We wanted to
create a prototype to test the impacts of separating out the display, monitor, and

headline functionalities.

METHODS &
PARTICIPANTS

We created a prototype using
Axure and tested in the
Bloomberg usability lab with 6
participants. Our participants
included 2 members of the
Social Media Monitoring team,
2 members of the Speed Desk, 1
member of the First Word team,
and 1 international office editor
in London. Our testing consisted
of asking users to perform a
think aloud with a set of tasks
and an interview for feedback.
During our task analysis, we
asked editors to write headlines
in two conditions and timed
them to determine which
configuration was faster.

Findings

News editors writing headlines currently use a tool that has most of their core functionality in one
location. In our proposed solution, all of the functionality would be broken into components that
could be positioned right next to each other. This would allow editors to see the monitor and display
at the same time, but we didn't want to sacrifice speed that might be gained from having everything
in closer proximity. We tested headlining under two conditions to see if there was a significant
difference in the time it took to write headlines. The first condition was having the story display open
over the monitor, and the second was to have it pop up beside the monitor. We found that there was
no notable difference.

We also took note of things that editors mentioned needing to have in their toolset. Users
referenced a lot of detailed interactions that they used now like highlight text to copy to headline
box and keyboard shortcuts. They also referred to “muscle memory” to explain that many of those
things come as second nature to them and make them faster. Another theme was that different
teams have different needs. This is something we were already aware of, but as they described the
features they wanted, this was re-confirmed.

Design Direction

Based on the feedback we received, we decided that it was a good decision to separate the monitor
and the display module into two separate modules. There was no speed difference and this gave the
advantage of allowing editors to continue to monitor incoming stories as they headlined from the
display. We also decided to implement a few keyboard shortcuts to help editors work more quickly.
One shortcut would bring up the name of the company based on the ticker; a second would allow
them to scroll through previous headlines they had written about that story so they could use them
as templates. Additionally, we suggest that all existing keyboard short cuts remain in place.

Another important decision we made was that moving forward with this project, we will focus on

the headlining workflow. We understand that each team has their own needs and with the modular
framework those can be accommodated in future modules. However, we focused on building

out the headlining workflow because most teams do write headlines at some point during their
workflows, and this scope allows us to understand our users needs and design a more robust system
forthem.

17 CARNEGIE MELLON UNIVERSITY | HUMAN-COMPUTER INTERACTION INSTITUTE
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MEDIUM FIDELITY
WEB PROTOTYPE

We focused our efforts for this project on the headlining workflow. We started our
testing by looking into the three primary modules that are required: Headline Module,
Display, and Monitor. We built out each of these to get feedback on how we can im-
prove the primary functions of editors’ jobs before expanding to more modules.

METHODS &
PARTICIPANTS

We created a web-based
prototype with HTML, CSS, and
Javascript to test our concept.
We tested 8 members of

the breaking news team in
Bloomberg's usability lab. The
participants included 5 members
of the New York Speed Desk, 1
member of the New York First
Word team, and 2 international
Breaking News team members
from Tokyo and Copenhagen.
Our testing methods included
asking participants to think
aloud as they performed specific
tasks and also interviewing
participants for feedback
periodically during the tasks and
atthe end.

Findings

We received feedback on our three main modules from task testing and interviews. In the monitor
module, we had tabs that would change the task bar at the top of the screen. One of those tabs was
for changing sources that flowed into the monitor, but we got feedback that people did not really
do that very often. We also had ticker filters on the task bar, but discovered that the only reason
people used that was for call ups. In the display module, we learned that editors wanted to be able
to navigate between previous stories. This is helpful when they are interrupted to headline a more
important story and then need to go back and finish the story they were previously working on. In
the headline module, many thought the space below the line separating the first 64 characters was
a separate text box for fills. Additionally, we observed that no one changed the wire for the stories
they were sending and when asked, most indicated that the current tools were set up to send to
specific wires and they did not change that.

In this testing, we also showed users a static mock-up of the assignments module to get feedback
on that before building it out. This module will fulfill the current need for call-ups. We learmned that
editors want to choose which stories they open from that ticker instead of forcing the first one to
open. We also learned that a more obvious alert system needs to be implemented.

Design Direction

In the monitor, we removed the sources tab and made that a less prominent button since people
do not need to change sources frequently. We changed the tabbing system to allow people to open
new monitors that can be filtered. We also removed the ticker filter in favor of custom filters that will
provide flexibility while staying consistent with the rest of the filtering system. To accommodate the
desire to navigate between stories in the display, we implemented a tabbing system in that module
as well. All tabs can be pulled out into separate windows. In the headlining module, we removed
the line to indicate the end of a headline and added a character count instead. We also removed the
wire selection from the screen. This can be done in the settings since it does not change very often.

We moved forward with the assignments module based on the feedback we received. After positive
feedback, we decided to have the ability for editors to see all of the stories filtered by ticker in the
assignments module. For alerts, we implemented a red bar with a story title that will appear at the
top of the display module. Clicking on that bar will open the story in a new tab, and if multiple
stories come in at once, tickers will appear on that bar that can be clicked to open the newest story
in a tab. On the monitor, all of the stories associated with assignment tickers will turn red, and a red
bar over the ticker in the assignments module will also light up.

19 CARNEGIE MELLON UNIVERSITY | HUMAN-COMPUTER INTERACTION INSTITUTE
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HIGH FIDELITY
WEB PROTOTYPE

In the previous round of testing, we looked at the modules essential for doing the
job of an editor. This round, we added additional modules that we believe will
make the newsroom more efficient and accurate in creating headlines. We built out
Sent Headlines, Assignments, and Secondary Information modules and received

feedback in this final round of usability testing.

METHODS &
PARTICIPANTS

We iterated on our web-based
prototype to create a more
functional HTML, CSS, and
Javascript application. We tested
4 participants in Bloomberg's
usability lab. The New York
participants included 2 Speed
Desk editors, 1 European Speed
Desk editor, and 1 First Word
team member. We also tested
one international participant
remotely from Singapore. Our
testing included a section where
we asked users to perform a
think aloud on specific tasks, an
interview, and a simulated real-
world experience to see how the
prototype performed under more
realistic scenarios.

Findings

Watching the simulated rush experience, we noticed a few things that were not working most
efficiently for editors. First, editors tried to set up their workspaces with some of the secondary
modules beside each other. This was a problem with the sent headlines module because the
minimum width prevented it from my small enough to fit beside most other modules. We also
observed that most editors did not notice the automated headlines when using the sent headlines
module. Additionally, during the simulate rush, we noticed editors only used the bar on the display
and the monitor to look at the assigned stories that came in, and did not reference the assigned
stories module. Lastly, we saw that when a stories was killed and editors needed to headline from it,
the process was not very smooth. If it was killed while they had the story in the display, they did not
try to revive it before headlining from it. If they found it in the killed stories tab in the monitor, they
had to revive and then find it again in the other tabs of the monitor before headlining from it.

We also received feedback from interviews with participants. We realized that even though we did not
see them use the ticker filters on the assignment module to look at stories, there are situations where
they would need to go back to that for reference. For the sent headlines module, we discovered that
knowing the difference between automated headlines and editor produced headlines at a glance was
important. We also learned that editors assigned codes and tickers to stories in bulk, so it would be
beneficial to have a mode to add codes to more than one story at a time. Finally, we heard that there
was too much space between the display and the headline module.

Design Direction

Based on the feedback we received, we made adjustments for our final design. We made the
assignments module have a collapsible side panel so that editors could go back to it if needed but
could preserve screen space when they were not using it. We also accounted for the feedback in the
sent headlines module by color coding the automated headlines and changed the NI code button
to a multi-select with one button to change multiple stories at once instead of individual buttons
on each line. We also adjusted the minimum size of the module to be half the size of a standard
newsroom vertical monitor allowing editors to place modules side by side. To account for the desire
to have the display and headline box closer together, we decrease the size of the top bar on the
display which will allow editors to put the headline module on top of the display module and keep
them in close proximity. Finally, we allowed editors to send headlines from killed stories without
reviving them. This will allow editors to open a story from the killed stories tab and write headlines
without needing to move it to the main monitor and then find it in that tab to headline.

21 CARNEGIE MELLON UNIVERSITY | HUMAN-COMPUTER INTERACTION INSTITUTE



| i i LD @ 5 8 Thisisamodule

AAPL Appio Inc.

Hwough s onfine siores, Bs relad iores. i direct sakes fome, Thind-party wholssaiens, and

726, 180.8M

1. (sl

Al rar 0TS

Sant Headiras - v1.0 © _0Ox

CRM GOAL TO REACH $108 REV o
T 3 S8 82 (¥
35558 35) $3960 [43) *SALESFORCE ANNOUNCES F 3 5T QUARTER RESULTS ME 121107
&1 291 (35)

This is a module
Apple CF Resully
Tt Flantes ¥ Apple T Fesuly

Gr. lkaegin 5% 10 30LE% Appla 07 Reaufy

Bt Addagrevarety - w10 o 1 X

HI-FI PROTOTYPE 22




1
i
£1
1.}
Ao
L
fn
it
E
]
i
¢
.
]
]
L]
B

L

|

i) | NorgeslEl (NSSERN  epmoma ue

R TR AN compansd ko 3,52 blion in the third quarer of 2013,
— L L GAAP EPS (inchuding impact from et ioss from discontinued operations] in the
hird cabrtr of 2014 wars $4.00 o B33 millon dibed shares outstending,
companed o $4.38 in the third guarier of 2013 on 578 milkon diuied shares
cutstanding. Non-GAAP EPS in B third quarter of 2014 was $5.35 compared 1o Preset Keywords
billion

Fich Affrers Samsung Elsctronics ol 'A+’; Dutiook Siatla

Pyttt s S5 E i thay thind gussrier of 2013,
+ Mon-GAAR cperating income and non-GAAR operating mangin exclude slock-
GoPro Sips s Cigrous Culs Dulock for Camenn Makse basad companaslion (S5C) expenss. Non-GAAF net incoma snd non-GAAP
EPS axclude SBC wpaenss, nel of the related tax banefit, a3 well a2 net income =
| IBM Pusiwa Meteoridng and Resasrch i Calch Rivals in 88 Cloud Mr"ﬂ‘:dmf'wzwp' In tho m.qu.n.rnu: M:I:In:. mm::arm damages
GAAP EPS also axciudad an impairmianl chiege of $378 milion rolated o e
paterd ing royaly assel sog i i connaction with the purchasa of
MACRrO
I B hind quarier of 2014, the expense nelated 1o SBC from our continuing
opsrntions ard e rakated b banalits wirn $1,255 million and 5258 millon

NEA'S Ades Silvir Bscorsas Dikis Unbarity Troatees

Tosla Marrows Dacling ARer Disguting Model 3 Doty Rapor

Abgrornembie Surges o Jafiories Soos Totiom Nos for Rotader comparned to $856 milkon and $200 million iin B Sind guarier of 2013 In
aedcition, ned keas from discontinusd aparations in the thisd quarer of 2014 waa
Manchaster United Announces Riinancing of Senior Secured Motes E185 millon, companed to 953 million in e Sind guarior of 2013

On Jafuary 20, 2014, wa anlened inlo an agrsman] with Landaws Group Limibed
pouviding for the disposition of the Motorola Motdo business. Financial results of
Motorola Mobile are prosenied as “Nol inooma (lcss) from dsconiinued opomaBions™ on
the Consolidated Statements of incoma for e Shree and nine manths ended

Facabook RELEASES 40 EARNINGS

& X, Super basdirer - w10

BT AL




FINAL

After four stages of design, testing, and analysis we were able to refine our
prototype to its final, fully-functional version. News Mods, our final product,
is a collection of interconnected modules that are created to streamline the
Breaking News team’s workflow through simplified keyboard and mouse
interactions, by eliminating unnecessary tasks, and by creating a system of
modules that share and use information from one another.

Top To Bottom: A news editor in NYC, a news editor in London, Ascend teleconferencing with our client



PRODUCT OVERVIEW

In order to gain a full understanding of the complex workflow and processes of the
Bloomberg Breaking News Team we had to observe their work where it happens.
We began by visiting Bloomberg News' office.
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FEATURE WALKTHROUGH
MONITOR MODULE

The monitor block is a centralized stream of information from different sources and

offers a set of customizable views that can be easily searched and filtered.

Features

SEARCH

A live search of stories based on
any of the columns present in

the current monitor, such as title,
company ticker, or source. Results
are shown instantly in the main table
as the user types. Users can also use
the search box to quickly open a
story by release number.

FILTERS

Allows editors to refine the
information shown on the monitor
with on/off checkboxes. The ability
to have different tabs with the same
sources and different filters gives
more flexibility to users and allows
them to distill information faster.

Additional Usage
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TABS

Tabs allow users to have a set of
different views of the monitor. Each
tab is customized to have their
own sources of information, filters,
columns, and search. Tabs can

be pulled out to create separate
simplified monitor windows and
let editors monitor multiple filtered
streams simultaneously.

KILLED STORIES TAB

The Killed Stories tab shows
previously killed press items from
all tab. Gives the option to
quickly make an action based

on the killed story, or revive it for
reinsertion into the main feed.

Modules are Cool

COLUMNS

Columns on the monitor can be
customized to suit a variety of use
cases and workflows. Users can
add, remove and reorder columns
on demand to accommodate their
current workflow.

SOURCES

Each tab on the monitor can have
different sources of information.
Users can customize their monitors
with multiple sources including
press releases from the wires, NLRT,
and NQUE.

To extend functionality the monitor can act as a centralized source of
incoming information across teams and workflows by integrating additonal
external and internal sources such as social media or Bloomberg channels.



FEATURE WALKTHROUGH
DISPLAY MODULE

The Display module shows the main content of selected stories, provides search

functionality and the ability to input selected text directly into the Headline module.
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Features

TABS

Multiple display tabs can be
created, each tab with different
content. Tabs in the display allow
editors to quickly switch back and
forth between content without
losing their place when they need to
work on multiple stories at the same
time. The active tab is the tab that

is currently linked to all of the other
modules. When a tab is pulled out
of the display, it's content becomes
static and can not be changed.

Additional Usage

CONTENT FORMAT

A plaintext button eliminates all
media content allowing for quicker
scanning. The original button shows
content as received in formats such
as web content or PDF files.

ALERTS

Alerts notify the editor that a story
has arrived which is labeled with
one of the tickers added to the
my assignments section of the
assignments module.

SEARCH

Allows for search via phrases

or preset keywords. As phrases

are typed in the search field,
matches in the body of the story
are highlighted. Editors can also
configure a set of global preset
keywords. Found preset keywords
for a particular story are shown in
the side panel and clicking on them
highlights it in the body text.

The status buttons next to the kill story button can be customized
depending on each team’s workflow and key markers that indicate if a
story is “finished”. (e.g. international offices can use English and Local
Language buttons to indicate which headlines have been sent).

As the quality and number of automated headlines increase, sections of
the displayed text which have been used to form headlines automatically

can be highlighted.
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FEATURE WALKTHROUGH
HEADLINE MODULE

Sending headlines to wires is quick and efficient with powerful keyboard shortcuts
and a coding generator that allows editors to optimize the way they send headlines.

Tickers s

Headling

Features
NI CODE GENERATOR CHARACTER COUNT PREVIOUS HEADLINES
With the NI Code generator, users The first line of the headline field Using the up and down arrows on
can build NI codes via a set of can fit exactly 63 characters of the keyboard, users can quickly
checkboxes they can select from. the modern English alphabet. scroll through their previously sent
This allows them to quickly code Additionally, a character count headlines from the active content.
headlines without having to recall shows how many characters they This allows them to have fast access
all of the possible codes. have left. For other language to reuse old headlines as templates.
characters (e.g. kaniji) that does not
fit the first line, a red highlight marks
COMPANY NAME the characters that will get cut off by
The headline field includes the the character limit.

shortened name of the company
as the first word of a headline

by default, saving editors time
retyping and compressing the
company name.

Additional Usage Future versions of the headline module should consider integrating
a templating module with autofill capabilities (similar to an IDE or
text editor) and support for sending multiple bundled headlines
simultaneously. A consideration can be given to potentially having
a way to unlink the headlining module to make it a standalone for
instances where editors need to headline from a sources that are not
flowing through the monitor (e.g. the television or a message).
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FEATURE WALKTHROUGH
SENT HEADLINES MODULE

Based off of content in the active display tab, the module offers fast access to
what headlines have already been written to assist in avoiding duplication.

*SALCSFORCE G GAANP DILUITED EPS WAS 50004
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Features

HOT HEADLINES

Any headlines marked as hot will
be highlighted in red in the Sent
Headlines module as a quick
indicator to users that the headline
they just sent has successfully been
marked as hot. This can also help
users quickly realize an error has
been made if they did not intend
to send a hot headline or if an
important story has not yet been
marked as hot.

Additional Usage

135430
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AUTOMATED HEADLINES

In addition to displaying headlines
sent by other team members,
automated headlines are easily
distinguished with a different color
and the initials "*A".

“AUCKERBERG TO STEP DOWM AS FACEBOOK CED ME

1356014

EDIT NI CODES

The NI code for all headlines tied
to a specific content can quickly be
viewed and edited by clicking the
Edit NI Codes button.

Future iterations could include the ability to issue corrects by allowing
editing, sending a correct, and deleting old headlines all at once.
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FEATURE WALKTHROUGH

The assignments module allows editors to manage and receive alerts from their
assigned companies, as well as view the team assignments.

‘Bup Appgnmans - v10
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My Asslgnments 4

My Assignments >

Al My Assignmants

Team Assignments

DAL BC

Features
MY ASSIGNMENTS

Users can easily add and remove
company tickers to this list to

set alerts when content with the
corresponding ticker is received.

FILTERED VIEWS

In addition to seeing content related
to all of their assignments, users

can click on specific tickers to filter
content specific to that ticker.

Additional Usage

ACTIONABLE ALERTS

When content with any of the tickers
on the My Assignments list comes
in, a red, flashing bar will appear at
the top of the display module with
the title of the content. A user can
click on the bar to open the content
on a new display tab. Additionally,
the ticker in the My Assignments

list will flash red and the content in
the monitor will be highlighted red.
(visbile on the display on pg. 30)

Al My Assigrimants
VZ (D)

GOOGL (0]

Team Assignments

TEAM ASSIGNMENTS

Team Assignments shows a list of all
the expected company tickers along
with the initials of the editors who
have been assigned to them. If team
members need help, others can
quickly click a listed ticker to access
a feed filtered by that ticker.

A potential feature is the ability for the person in charge of assignments
to add tasks to other editors’ lists rather than each person having to

input their own assignments. Ideally, users will be able to add not only
ticker-based assignments, but also by NLRTs, events or keywords. The
assignments module could be the basis of a more robust productivity tool
that can be used by all the breaking news teams to track progress across

teams and stories.

31 CARNEGIE MELLON UNIVERSITY | HUMAN-COMPUTER INTERACTION INSTITUTE



FEATURE WALKTHROUGH
SECONDARY INFO MODULE

A synthesized version of the main terminal functions that are constantly accessed by
editors as part of their research. Editors can customize the information shown, copy
values to their headlines, and launch the function in the terminal.
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Features

CUSTOMIZABLE

To accommodate the different
workflows of the different
teams, users can select which
functions they want to integrate
to their secondary information
to better assist them in their job.
Additional panels can be added
to display selected portions of
other terminal functions.

Additional Usage

AAPL Appes irc:

CLICKTO ADD TERMINAL ACCESS

Users can click on values from the Quick access to the terminal
secondary information module to functions is available in one click.
directly populate figures into the Clicking the link will allow access to
headlining module. the selected function for the ticker

of the currently active story.

INSTANT UPDATES

The module updates automatically to
display information of the active display.

A potential feature of the secondary information module is to learn what
external content users access the most and dynamically present them
with relevant information depending on the content they are working on.
Click to Add could be enhanced to populate not only values, but also
predefined templates for each figure.
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FUTURE SUGGESTIONS

Following our research phase, we will be relocating to New York City

where we will be working out of Bloomberg's Global Headquarters. Over
the course of the summer semester, we will select a vision to pursue and
iteratively design an application that will improve the speed and accuracy of
the Bloomberg Breaking News team.

Top to Bottom: User testing in the NYC Bloomberyg offices, The Bloomberg building in NYC, more user testing



EXTENDING FUNCTIONALITY

SUGGESTIONS FOR THE FUTURE

We designed our framework to be flexible enough to expand usage in the future.
For the short term, we've created a list of possible modules to build out next
along with offering suggestions on how to prepare for a future with improved
automations. For the long term, we've outlined how those automations will play
an expanded role in the newsroom, shifting editors to a more supervisory role.

The Near Future

ADAPT MODULES FOR ADDITIONAL TEAMS

The current design is tailored to the Speed team, but it is made to be
flexible. As previously outlined, each module is highly customizable and can
be tailored to the needs and workflows of the various teams. We anticipate
that teams would customize their modules by roles and preferred workflows
so ensuring that BFW can create fills and Social Media can monitor and
promote tweets is key.

ANALYZE DATA FROM MODULES TO ENHANCE AUTOMATIONS

It is becoming increasingly crucial to support automation through machine
learning. Two potential ways to bolster automation accuracy and to best
utilize automation is by isolating data points that are frequently used (e.g.
revenue, earnings, dividend) and by studying patterns of killed stories and
stories that are headlined.

By identifying frequently used data points, automations can be improved
upon to more accurately headline this information. Furthermore, analyzing
what stories ends up in the killed stories tab as well as what stories are
headlined, automation can be improved upon by preemptively killing
stories deemed unimportant and only showing stories that are relevant.

EXTENDING FUNCTIONALITY OF CURRENT MODULES

Along with additional modules, extensions can also be introduced as
add-ons to existing and future modules. Listed are a few that can explored.

Language Embargos

The language extension is an easy
way to switch between different
languages or to handle multiple
languages at once. A user can
ideally be able to map out a
keyboard or mouse shortcut to
quickly switch languages.

An embargo extension can

be added into the headlining
module specifically for editors
and editors who handle
embargoes so that they are able
to schedule when headlines or
fills should be sent out.
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POTENTIAL ADDITIONAL MODULES

Our modular framework offers a myriad of possibilities for utilization. In addition
to the six modules we designed, we suggest exploring the following:

Backreads

Editors would be able to quickly
request a backread (particularly
Hot Headlines) by sharing the
headline or fill they are working
on along with the related press
release, story, or tweet.

Related Stories (CN)

Headlines and news stories
based off of the current active
press release, story, etc. would be
displayed, decreasing time spent
seeking out related news and
checking to see if the story has
already been covered.

Data Point Tracker

Editors would be able to see which
data points have already been
headlined based off a specific
release (e.g. revenue, earnings

per share, dividend, ect.). Once a
headline is sent, the module would
react accordingly to show which
points still need to be covered.

The Far Future

EDITORS AS MANAGERS
OF AUTOMATED TASKS

Market Reaction

A proactive market move
occurs when an asset moves
significantly without the
Bloomberg newsroom releasing
a headline orfill about a
corellating event. Notifying

an editor of this movement
functions as an alert that
something may have been
missed. A reactive market move
occurs after an editor has sent a
headline for fill, causing an asset
to make a significant move.
Displaying these market moves
assists in both news coverage
and allowing an editor to gauge
their market impact.

Templates

Modules are Cool

Productivity

Editors would able to see at

a glance what the rest of the
newsroom is assigned to cover,
and what tasks need to be
accomplished that day. A caller
or slotter would be able to assign
tasks to individual editors and
groups of editors based upon an
event (e.g. company earnings,
natural disaster, etc.) rather than
a single press release, tweet,

etc. Once any material related

to that event manifests, it would
then be automatically routed to
the assigned editor. The module
would also simplify handoffs when
passing coverage to international
teams at the end of a shift.

Since the format of many headlines
and fills are standardized, an editor
can save time by having ready-
to-use templates that are quickly
accessible, customizable, and easy
to manage.

As technologies like natural language processing and machine learning
systems expand and become more accessible, the role of editors will
shift into a more managerial role. These advances would allow many
daily responsibilities currently handled by editors to be automated.
Editors will be responsible for delegating tasks to computers and
making sure all tasks have been completed, as opposed to completing
the tasks themselves. The role of editors in newsrooms of the future
will be to train these systems to automate both content curation and
creation, and to ensure they are accurate and reliable.
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Stephen Cook

designbysteve.com

Stephen earned a Bachelors of Fine Arts in
2005 from the Maryland Institute College of Art
where he specialized in traditional photography
techniques. Prior to attending Caregie Mellon
University, Stephen spent five years at Boost
Creative, a creative shop in Southwest Florida
specializing in corporate branding,

print design, and web design/development.
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Kaitlyn Sparks

kaitlynsparks.com

Originating from Georgia, Kaitlyn moved to
Nashville, Tennessee to attend Vanderbilt
University where she earned a bachelor's
degree with a double major in Computer
Science and Psychology. After graduation,
Kaitlyn worked at Asurion as a program
manager and a software developer.

Mohammed Abid

moabid.com

Mohammed graduated from Stanford
University with a bachelors degree in
Economics in 2013. After working as a financial
analyst at Apple for a year, Mohammed
transitioned to the design field by acting as
both a user experience designer for a project
at the Stanford d.school and a graphic design

intern for Tesla Motors. .
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Cindy Saroha

cindysaroha.com

Originally from Indonesia, Cindy moved to
the the United States in 2009 to attend the
University of San Francisco (USF) and earned
a Bachelor's in Psychology. While at USF, she
gained professional experience as a research
affiliate for the Twins, Adoptees, Peers, and
Siblings (TAPS) Lab.

N\
_¥

Tofi grew up in Mexico City, where he studied
Telecommunications and Electronic Systems
atTec de Monterrey. Tofi has exeperience in
software development, with professional
experience working at the mobile payments
startup PayClip.
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Tofi Buzali

tofibuzali.com
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CREDITS

SPECIAL THANKS

This project acts as our capstone for the Masters of Human-Computer Interaction
program at Carnegie Mellon University. Projects are supervised by faculty mentors
who quide students through the process of working with industry partners on

real-world projects.

Special Thanks

OUR CLIENT

We would like to thank Koray Oncel, the CIO of
Bloomberg News, and Andrew Milne, a news
development product manager, for providing
us the opportunity to work closely with them
to understand their process, and imagine what
a newsroom of the future will look like. It has
been a tremendous learning experience.

OUR MENTORS

Special thanks to our faculty mentors

at Carnegie Mellon University: Karen Berntsen
and Jason Hong for their invaluable input
during the research portion of our project. We
would also like to thank our mentors from the
Bloomberg UX team, Linda Le and Kelsey Lee,
for their guidance throughout the process.

OUR PARTICIPANTS

We would like to express our gratitude to all
of the members of the Speed, First Word, and
Social Media breaking news teams across the
globe who have been so helpful and willing to
take a moment from their busy days to share
their knowledge of the processes they follow
to create and distribute news.
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| don’t care about ,I’'m
more worried about her niece who
trades exotic derivatives.



