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Summary

There are hundreds of websites out on the internet for news articles related to tech
companies. However, major sites like TechCrunch and The Verge seem to lack any
sentiment analysis even for how popular their platforms may be. With the rise of different
applications of Artificial Intelligence and Machine Learning, this was a big surprise to me.
Algorithmic processing and analysis are growing areas of research in the field of financial
trading that aim to give investors insights into a particular company or stock without any
human interaction or emotion assuming the algorithm was developed without errors.
Applying this same concept of algorithmic processing to news articles using a sentiment
analysis and classification algorithms to relevant articles may give readers and investors
helpful insights to the impact of the event(s) on that particular company. It is important to
apply this type of automated classification with as little human bias as possible to help
readers view the article analysis without emotional response. Using a supervised learning
algorithm and dataset from a small subset of pre-selected tech companies, we can provide
readers personalized news and an unbiased analysis of whether that news event may impact
the company in positive or negative ways. This automated classification aims to give
readers insights into possible investments for companies in their portfolio and an overall
trend of the news surrounding that particular company over a given range of time.

- Intellectual Merit

The research proposed in this project demonstrates how Machine Learning algorithms
can be applied to classify news articles and give correlations of the news in a particular
company’s stock. This application provides insights into whether an article has positive,
negative, or neutral impact to the company. Synonymous to other applications of
Machine Learning in the Tech and Finance industries, this project provides a unique
perspective into news around 5 major Technology and Software Companies.

- Broader Impact

Applying Machine Learning in creative ways to recognize patterns in data is a growing
field of research. Research and Engineering professionals seek to unlock potential
insights of their data. These insights can provide companies ways to optimize logistics,
employee training, financial savings, and early recognition of genetic diseases. This
project aims to give light to more creative analyses and inspire new research and
applications of Artificial Intelligence.

In addition, this software application aims to de-mystify and educate on the integrations
of Machine Learning into modern software development. All architectures and
learnings will be shared so that others may develop their own applications. Encouraging
engineers and data scientists to apply Al in unique ways is a large focus of the
development in this project. At a very high level, all Artificial Intelligence is simply
pattern recognition over a given dataset and using Linear Algebra combined with



Statistics. The patterns this project aims to identify are within news articles related to a

variety of tech companies.

Introduction

Reason for Project

Many popular news sites don’t provide sentiment analysis to its readers. In an
attempt to be unique and provide great value to tech news readers, we can provide a
full platform for users to see how impactful news events are to a company and its
possible correlation to the stock value. These insights may provide useful statistics
of a company’s recent trends in the news cycle and help a reader to decide whether
it is a good time to invest or not. These suggestions are just that, this platform is not
aimed to be a brokerage application telling users to invest or not, but simply
providing helpful analysis of a particular company.

Project Objectives and Scope

Deploy a full stack application to public domains that gives readers tech related
news articles, sentiment analysis, and classification trends over selectable date
ranges. The application will also provide varying stock values and charts over a
given date range. The scope of the project will consist of architectural diagrams and
specification requirements outlining the different frameworks and methodologies
used in the development. Due to lack of time and resources, this project will be
done using Agile in an iterative approach. The platform will provide readers with
articles and correlation trends on five large tech companies: Google, Amazon,
Facebook, Intel, and Microsoft.

Brief Literature Review and Existing Designs

Out on the web there seems to be a plethora of engineers applying machine learning
algorithms to analyze political data on social media platforms such as Twitter and
Facebook [1][5]. This research aims to apply sentiment analysis algorithms to text
and articles posted by elected officials to gain a deeper insight and analysis of the
overall trend of their posts. There are also similar designs focusing on financial
trading data and applying algorithmic processing to publicly traded stock
information [2]. Using a variation of these applications, we can analyze the
sentiments in different news articles on particular companies and provide a holistic
approach to a company’s overall news trend and whether that company has a
positive or negative correlation in the news.

Innovation and Uniqueness of Design

As previously mentioned, there are other similar applications using supervised
learning algorithms and sentiment analysis, however through research it seems there
are few (if any) platforms providing readers sentimental analysis on tech related
news. As an engineer in the tech company, I do my best to follow tech news through



different platforms such as TechCrunch and The Verge, however if I wanted to see
the trends of a particular company and how they were viewed in the news I would
have to manually dig through articles over time. With an automated approach, I can
quickly read articles on these companies while having an overall trend of both the
sentimental analysis and stock values.

Scope of Project

The scope of the project will be a deployed full stack web application including a
User Interface, Service Layer, Connected Database, and various python scripts
running on daily jobs that pull article data from open source APIs as well as
classifications through machine learning algorithms. The overall architecture,
technical specification documents, and development schedule will be provided to
give progress reports during the milestones of the course.

Impact

As aforementioned, this project aims to encourage engineers to integrate Artificial
Intelligence to modern, open-source software applications. This project also gives
light to how a simple three tier application can be quickly developed and deployed.
The impact of the project may be measured by the number of software engineers
that find the readings helpful as a training guide or reference for the ease of
implementation.

Organization of Proposal

The remainder of the proposal will cover the referenced literature for this project
and the preliminary work completed. The work completed thus far includes
architectural designs, data models, chosen frameworks, hosting solutions, and
decisions involved. The proposal will also explore existing designs and compare the
implementations and designs of this project showing scope and potential impacts of
the work.

The proposal will also cover Methodologies used in this project. One main focus of
the implementations in this project is reusability. As the pages of the User Interface
are all very similar in structure, we can design the code to be reusable and lessen the
technical footprint and size of the interface. This approach also helps developers in
debugging and testing phases of development.

Project Deliverables and Schedule will also show the progress and implementations
over the course of the semester. Each deliverable was split into small achievable
and realistic goals. A vast majority of the preliminary tasks completed in the project
were related to setup and configurations of the different elements such as the
Database and API layers. These deliverables follow the project plan very closely
and are managed in the schedule as well as the budget and justifications.



The Budget and Justifications section of the proposal will explain costs of
development and hosting solutions for the project. Development tools and
equipment used throughout the semester will also be explained and validated.

Finally, all references will be listed as well as appendices for the project proposal.
As many of the components and frameworks are well documented through Google
and Microsoft’s developer programs, these links and references provide useful
connection information and examples of different operations for their respective
components.

Literature Review and Related Work

The preliminary work done for this project includes all setup and configuration of each
layer of the architecture shown below.

Microsoft Azure Hosting

Virtual Machine \‘.

(Linux) i
| Data Pulling i
: N
. User Interface APl Layer Database / (Python) : SOPE”
i . ource
i (AngularJs) (SailsJs) (PostgresSQL) \ I . l:l;\:\;s
i \ Machine Learning ,
i (Python) .

The initial scaffolding of the User Interface and API layer were also completed within the
first deliverable. In addition, configurations and connections were established between each
component of the architecture. These configurations required many trials and errors as
documented versions varied between current version of the modules.

As this project aims to analyze news articles from 5 different tech companies, there are a
variety of python scripts that were developed and hosted within the Linux Virtual Machine.
These scripts pull data from EventRegistry [*] and a Google News API [*]. These scripts
are also run on jobs that execute 3 times a day to always provide Users with relevant
information and ratings.

The following will show code examples from both the Python and UI elements of the



project that is reused across that parent entities layer.

An example of one of the python scripts pulling data is shown below:

response = requests.get(’
json_data = json.loads(response.text)

for article json_data[ "artic
if article:
try:

source = article
author = article[
title = article[
desc = article[
url = article[’
img = article[’
pub = article[’
content = articl
rank =

wrong™)

An example of a portion of reusable code in the User Interface is shown below:



angular
.module( st
.directive( ' fee

feedCard()
directive = {
bindToController: .
controller: FeedCardController,
controllerAs: ‘wn

link: link

newsInfo: '=",
1
I
templateUrl:
rn directive;

link{scope, e

FeedCardController() {

vm =

Similar designs to this project include Al Chatbot Applications and other Financial Tools
like ETrade. One example shows how a similar architecture implements Al for a Chatbot
Tool below [6]:

Chat bot architecture

NLU component
(extract intent and —intent and enmiesl

Hello

entities)

Hi <name>, how can |
help you?

Tracker <> Slots
what is the weather looking like

>
‘omormow; Dialogue Mgmt (model predicts Database request /

its going to be mostly next_action based on previous URL request

cloudy with little rain X actions,action results, slots)

next action—J
how about day after?
its going to be sunny A Message
Generator (use
pre-defined ~ <—next action

O 3 : templates with
r placeholders)

The designs are very similar and shows how applications can integrate Al with simple 3 or
4 tier architecture designs.

Other examples and generalizations can be shown like the one listed below. This design
does not include any interfaces for Al but similarities show that simple 3-4 tier



architectures can be quickly developed and deployed with many advantages.

fge_sentatlon tier \
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makes logical decsons and . GETUSTOF ALL % ADD ALL SALES
evaluations, and performs SALLS MADL TOGETHER

calculations. k also moves and * LAST YRAR ~
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surrounding Layen.

ata tier

Here nformation & stored and retneved

from a database or file system. The
mformation is then passed back to the
logic tier for processing, and then

eventually back to the uset

\ Database

The architecture for this project extends the common 3 tier architecture to a 4 tier, adding a
Virtual Machine that hosts the Python elements of the project. These elements include
automated scripts that query open source APIs for data on each of the 5 companies, format
the data and insert it into the database. In addition, the Virtual Machine also hosts the
Machine Learning model that ranks the articles using Supervised Learning.

Methodology

Main Ideas of Developing Solutions

Throughout the course of my professional engineering career and education, I have
been involved with a variety of projects and applications. Most of my professional
work has been geared towards full stack applications that support Intel’s internal
processes in Supply Chain. After roughly 5 years of experience in the industry, |
have seen and implemented a wide range of designs and architectures while gaining
knowledge of large-scale enterprise applications and how they are supported. Along
with my knowledge from my undergraduate degree and graduate degree as well as
my passion for web development and newly gained skills in machine learning, |
wanted to pursue a similar type of design for my Applied Project on a smaller scale
given the courses timeframe.

Our development team follows Agile methodologies as well as Scrum to ensure our
projects are successful. We have roughly 10 team members including a project
manager and scrum master that coordinate our tasks and timelines of development.
Most of our applications are developed in .Net and C# code that interface with Sql
Databases. For this Applied Project, the methodology applied will be a variant of
Agile due to timelines and resources. Due to the limited resources being myself on
the project, I will implement a varied version of the Agile methodology and use the
Milestones and update reports of the course as Scrum updates. This variation will
clearly define broken down tasks (as covered in CSE566 Software Project



Management).

My ideas for this project stemmed from a small proof of concept project I
volunteered on at work which applied machine learning to determine if news events
may be impactful to Intel’s Supply Chain. Companies like DHL use a similar
platform to predict impactful events in their logistics [3]. Expanding on these
concepts and the previously mentioned sentimental analyses done on Social Media
[5] platforms, having useful insights into news articles related to different tech
companies in my personal investment portfolio was a very promising idea.

As mentioned before, my current team supports .Net and Sql Databases however,
most of my experience lies in open source packages and frameworks like AngularlJs,
NodelJs, and various python tools. I prefer the open source model of development
due to the inherent separation of concerns. In AngularJs version 1.x, build and
compile packages are installed via Node packages and packages used in the User
Interface are installed via Bower. In my opinion, this allows a clear visualization of
the structure of the project and a clearer path when debugging or supporting the
application. In contrast, newer versions of Angular and even .Net use all installed
packages in a combined manner through installers like Node and Nuget,
respectively.

Most of the ideas I had for this project stemmed from the aforementioned
applications I have researched where engineers are analyzing data from Social
Media sites like Twitter, Facebook, and Reddit. I felt putting a unique spin on the
existing applications would give users a wider range of information on a particular
company all in one place, including updated news articles and stock information.
The 5 companies listed above are all companies I currently invest in as a part of my
retirement portfolio, and as I did a routine check of the health of my 401k
investments, [ began to think of how useful it would be to have an aggregated
platform to see the health of the companies I invest in, including sentimental
analysis.

Design Alternatives

The general architecture of the application is more or less the same across my
design alternatives with variations in the frameworks used to build the individual
components. Most applications are generally 3 tiered with a User Interface, Service
Layer, and Database. Given my experience in the industry and personal preferences,
I plan to use Javascript and Python as the main languages for this application
because it is a web-based application. Listed below are a few design alternatives I
considered from a technical standpoint.

.Net Alternative

I originally considered building the application using .Net and C# due to the
popularity and because it is a main technology studied in the CSE 598 courses
Distributed Software Development and Software Integration and Engineering. This
design would consist of using ASP .Net as a Ul and various classes and services
developed in C# to interact with a Sql Database. From my research it also seemed
very reasonable to host and deploy these types of applications on the Microsoft
Azure platform.



React Alternative

My second design alternative was aimed at stepping out of my comfort zone of
development and targeting the open source framework from Facebook, React. Many
large tech companies are moving to React and it is quickly gaining popularity in the
web development world. I took a React training course and it seemed very similar to
newer versions of Angular and I thought this might be an opportunity to enhance
those skills. Given the short timeframe of the course and limited bandwidth of my
personal time, I felt learning this newer framework might not be a viable option.

Angular Alternative

My final design alternative was to use the open source framework from Google, AngularJs.
Many of the projects I have been involved with at Intel use Angular in the Ul component as
that is our company guidance for security and maintainability reasons. With my wide range
of experience and knowledge using the framework, and the limited timeframe of the
semester, | opted for this design using Javascript in both the UI and Service Layer. This
design uses some of the latest technology in the industry minus the version of AngularJs
(1.x). The service layer is another open sourced framework we use at Intel called SailsJs
which is built on top of NodelJs. The ease of use for creating models and RESTful endpoints
give this framework preference. The database to be used in this design is PostgreSql as
there is great connectivity options between SailsJs and PostgreSql set in place by the open
source community.

- Concepts to be Used
As I finish my Master’s Degree, [ wanted to give this project a culminative approach of
many of the concepts learned over the course of my experience in the engineering program.
Fortunately, I also use many of the concepts and methodologies discussed in the program in
my professional career at Intel. One of the main concepts is reusability. The Angular]Js
framework lets developers leverage reusability through components like Factories and
Directives. These components allow developers to decide what models inherit these
functionalities to write less code and in turn, debug less code in maintenance. Another
concept to be used will be Object Oriented Programming. PostgreSql stores data in a Sql
like structure which simplifies the end to end data storing techniques where the Service
Layer will read and write similar object structures. A simple example of a news article
object may include the attributes or fields as: Title, Author, URL, Source, Date, etc. Using
open source APIs to pull news articles, [4] the structure of the data is very clean and
uniform across all queries.

Deliverable Consideration

e Software
» The full stack application will consist of varied 4 tier architecture including
a User Interface, Service Layer, Database, and various python scripts for a
machine learning model and a data processing pipeline hosted in a Virtual



Machine.
e System
»  The application will be hosted through a platform (to be decided) such as
Amazon Web Services or Microsoft Azure. This hosting system should
support Virtual Machines that will enable the hosting of each individual
components like the Ul and Database. Another implication and deciding
factor of the hosting platform and the VM is the reliability and security of
the platform. Many open source APIs are free but require special keys for
individual users which should be secured by the system.
e Publications
*  Designs and documentation will be hosted through my personal website
(krysnewman.com) for visibility and ease of use for both the staff of the
course and the developer (myself) of the system. All progress reports will be
submitted through both Canvas and the personal site.
o Reusable design
*  Various code and models will be reused as seen fit during development. As
mentioned above in the Concepts to be Used, this is a main aspect of the
code design for the project.

An example of one of the extendable models for each news item is listed
below. This model fits each tech company news article and data is formatted to
fit this accordingly:



attributes:

id: {
type:
unigue: »
autoIncrement:

I

source: {
typ
requir

I

author: {
type
requi

requir
unique:

cription:
type:
requi

I

url: {
type:
requir

I

urltoimage: {

type:
requi

I

publishedat: {
type:
requir
columnType:

I

content: {
type:
requi

confidence: {
type:




Project Planning and Schedule

e Plan

* Using an Agile-like approach to the project would be very beneficial in
breaking up the tasks of development. Many of the components and service
APIs in the service layer may have to be developed in tandem for
verification and validation of data flow and correctness.

*  The machine learning model may be one of the last components to be
deployed for iterative development and validation of the data as it is
collected by the system.

e Schedule
The schedule for the project is shown below in a Gannt Chart and is broken down
into achievable tasks for each milestone

Using TeamGannt [11], we can quickly visualize the different dependencies for the
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project and give an estimate for each Milestone. As shown, development of the
project extends from February to the end of March with room for deployment and
testing before the conclusion of the semester and Final Report.

As shown above, the project is roughly 50% complete and still requires
development in both the User interface and Python elements to create the Machine
Learning model that classifies the news articles.

0% [—



These components will then need to be deployed to the Azure hosting platform and
validated that they connect to their dependencies correctly, i.e. the UI to Service
Layer and so on.
Explain the milestones
* Milestone 1 / Report 2: Initial Project Creation
» UI Scaffolded
* Service Layer Scaffolded
* Python script development

*  Milestone 2 / Report 3: Hosting
* Virtual Machine created on hosting platform
* Necessary packages installed on VM
* Db created and setup

* Milestone 3 / Report 4: Continued Development
* Development in Ul
* Development in Service Layer
* Python development for data pipeline and ML model

»  Milestone 4 / Report 5: Deployment and Validation
* Initial deployment of components

*  Milestone 5 / Report 6: Verification and Validation of System
» Test Ul for bugs and unreliability
» Test service layer for security implications and private endpoints
* Validation of Machine Learning model outputs and classifications

*  Milestone 6 / Final Report: Submit Findings and Results



Budget and Justification

Personal Cost

The costs of this project have been very minimal over the course of its
implementation. As all of the frameworks and news sources are open source and
free, any developer can begin using them without costs.

Any costs associated with the project stem from the hosting platform, Microsoft
Azure. The platform provides a free trial subscription of $200 for any new customer
to use. The estimated costs of all running services on the Azure platform over a
month’s period was ~$90. As the dataset is relatively small for this application,
roughly 700 rows of data per Tech Company, as well as multiple queries from the
Ul to the Service Layer API, these costs are very minimal.

Equipment

There is no associated physical equipment for this project as it is all Software hosted
through the Azure Cloud platform. Microsoft most likely has distributed servers that
connect to its Azure platform however I did not have access to the visibility of
these.

Tools and Justifications

The tools used for this project include the free IDE Visual Studio Code [9]. This
IDE is very developer friendly and has a growing ecosystem of plugins that extend
the functionalities of the program.

I chose this IDE as I am already familiar with the platform and its extensions. I use
this tool daily within my professional career. The other driving factor behind this
tool is the cost, Visual Studio Code is free. In contrast, other IDEs require a license
such as WebStorm or Sublime Text.
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Appendix A
Code Samples

angular
.module( "
.directive('f , feedCard);

feedCard() {
directive = {

bindToController: s
controller: FeedCardController,
controllerAs:

link: link,

restri

repla

scope:

newsInfo:

gl
I
templateUrl:

rn directive;

FeedCardController() {
vm =

vm. rankPopover = createRankPopover{vm.rank);

createRankPopover(rank
h(rank){

.rankPopover
nkPopover
.rankPopover

.rankPopover




conn_string = L (
conn = psycopg2.connect(conn_string)
print(" i 11 "y

cursor = conn.cursor()

er = EventRegistry(apiKey =
q = QueryArticlesIter(
keywords = '
lang =
)

s = g.execQuery(er, maxItems

article

source = article[”
author = ™"
title = article["title"]

desc = article[
url = article[”
img rticle[”
pub = article[
content = article[
rank =

cursor.execute("I
print{

print(error)
conn.rollback()
continue

print(e)

".format(host,

user, dbname, passwo
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