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2. Summary of Changes

The key revisions since the last report are:

1.

Inclusion of three new use cases, UC3, UC4 and UC5. UC3 gives the stock quotes
displayed on the client’s local machine. UC4 generates the predicated values and
stored in the database. UCS5 gives the recommendations for the selected stock.

Hardware and Software Interface Diagram.

. Flow chart to give the complete description of the project.

Class diagram.
Number of ticker symbols increased to 60 companies.

Database tables and the variables.

Group802: Stock Forecaster Report Page 9



3. Glossary of terms

Predictor: Provide a decision on whether the investor has to SELL, BUY or HOLD.
Confidence intervals - Used to indicate the reliability of an estimate.

Server Administrator — This is the server side user who starts the server and is in charge
of changing update intervals, database information, and any other administrative issues.

Stock Database — This is the database that contains the current information about stocks
being tracked by the web application. It also stores the predicated values generated by

regression model.

Stock List — This is the list of stocks that the system keeps track, for which the system
can give recommendation.

System Menu — This is the text based menu that the Server Administrator is shown once
the server is running.

Timer — This is an abstract concept referring to an entity that notifies listeners on timeout.
Timer Interval — This is the amount of time that occurs between recurrent use cases.
Technical Indicators — Used to record the changes in the stock price.

Yahoo! Finance Library — This is a library whose capabilities include parsing Yahoo!
Finance.
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4. Functional Requirements Specifications

The goal of this project is to implement a Web service for stock-prediction. Each
Web service (WS) will track different stocks and when queried, issue a forecast about the
price movement for a given stock. The client module acts as a “facilitator” which gathers
information about the stock prices.

4.1 Requirements

1. The system should download historic quotes for the chosen companies
dynamically and store it in a database. The historic quotes are retrieved from
yahoo finance (http://www.finance.yahoo.com/).

2. The system authenticates the users who have registered and allows new users to
register.

3. The system predicts if the user should SELL, BUY or HOLD for the chosen stock.

4. A performance evaluation is given to validate the prediction model.

4.2 Goals and Features:

1. Our target customers are individuals who are trading moderately (up to several
times per week), but not very frequently (several times per day).We have aimed at
short term prediction.

2. Given a list of about 60 companies, we record their quoted prices and volumes at
the maximum available sampling density, also record some broad market indices.
The stock prices are retrieved from a third party source such as yahoo finance,
that monitor stock exchange and maintain up to date stock prices. The data is
gathered and stored locally.

3. The gathered data is used for developing the prediction model, which is a simple
regression-curve fitting model. We are using both technical indicators and market
proxies along with stock prices and trading volumes. The model considers both
the individual company’s data as well as the broad market data.

4. Potential services that we offer to provide by the forecaster service include:

e Given a stock A, we suggest an action, such as “buy,” “sell,” “hold,” or
“sit-out;” we have assumed that the forecaster provides recommendation
for one stock at a time.

e Recommend a stock to buy, from all stocks that are being tracked, or from
all in a given industry/sector
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e Provide confidence level of how confident is the forecaster about the
prediction; the range is 95 — 99 %.

5. Authentication and registration:
We have included this feature to ensure a user friendly and convenient experience
for our users. The detailed user description is stored in the database for returning
users. The user is asked to choose a login id and password for authentication.

User Functions Backend operations

Web Client(Investor)

Retrieval of stock

Registration prices (Periodic)
Stock browsing and
searching On demand analysis
Viewing market prices Of data for
and history prediction
Recommendation on Server to client
chosen stock connectivity

Figure 1: Logical Grouping of required functions for Stock Prediction
Authors: Manasi Jagannatha and Tripti Singh

4.3 Actors and Goals

Format - [Actor: Goal]
Investor: Risk-free investment in the world of stock investing

Investor Table: Provide relevant information about investor and relevant
information about his or her portfolio.

Predictor: Provide a decision on whether the user has to SELL, BUY or HOLD.

Stock Database: Provide information about the historic current stock values.

Predicted value Table: Provide information from the regression model.

Timer: Notify listeners when the time interval runs out.

Yahoo! Finance: Provide current (or 10 minutes delayed) stock prices updates.
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5. SOA and Web Services:

A Web Service is any piece of software that makes itself available over the Internet and
uses a standardized XML messaging system. (http:// www. W3schools.com/)

SOA is a concept that enables resources to be provided and consumed as services,
allowing for dynamic information sharing (as also noted in Lund et.al). Web services are
currently the preferred technology to implement an SOA. The main functional
components of web services are the service provider, service consumer and service
registry as illustrated in the figure. A service provider can publish the services it is
willing to share with others in a service registry that announces their availability. A
service consumer may browse the service registry to retrieve the relevant announcements
that describe where and how the services may be invoked.

Web services are based on a set of XML-based standards. Three of the basic
specifications are: Simple Object Access Protocol (SOAP), Web Services Description
Language (WSDL) and Universal Description Discovery and Integration (UDDI).

Service
registry
Find Publish
SOAP WSDL SOAP
document
[ Service | Invoke [ Service ]
Consumer | SOAP) | provider

Figure 2: Representation of Web service and its components.
Author: Soumya Sampath

SOAP is the XML messaging protocol used for transport of information between the web
services components. An important property of SOAP messages is that they can be
delivered over a number of application, transport, and network protocols. Today HTTP is
normally used for transporting the SOAP messages between hosts. Other possible
protocols are Simple Mail Transfer Protocol (SMTP), File Transfer Protocol (FTP), Java
Messaging Service (JMS), and so on.

The service registry is often realized using UDDI, which provides mechanisms for
publishing and discovery of services. More specifically, UDDI provides access to the

Group802: Stock Forecaster Report Page 13



WSDL documents describing the protocol bindings and message formats required to
interact with the web services listed in its directory. UDDI can be used for both design
time and run time discovery of services. In an SOA, consumers and providers need not
know each others locations; they only need to know where the service registry is.
Likewise, the service registry need not know in advance where the consumers and
providers are located. Because minimal preplanning is required there is:

e Easier sharing of information

e Faster fielding of new technologies

e Dynamic reconfiguration of functionality

e Adhoc organization of entities.
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6. System Architecture

6.1 Architecture Diagram

Yahoo Finance

\ 4

Predicted R software
values (Prediction
model)

Figure 3: Architecture diagram of Stock Prediction Model.
Authors: Manasi Jagannatha, Soumya Sampath, Shruthi Kiran & Tripti Singh

6.2 LAMP

The acronym LAMP refers to a solution stack of software, usually free and open source
software, used to run dynamic Web sites or servers. The original expansion is as follows:

e Linux, referring to the operating system;

e Apache, the Web server;

e MySQL the database management system (or database server);
e Perl, Python, and PHP, the programming languages.

The combination of these technologies is used primarily to define a web server
infrastructure, define a programming paradigm of developing software, and establish a
software distribution package.

Apache supports a variety of features, many implemented as compiled modules
which extend the core functionality. These can range from server-side programming
language support to authentication schemes. The language interfaces support mod perl,
mod_python, Tcl, and PHP. Popular authentication modules include mod access ,
mod_auth, and mod_digest.
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Compression methods on Apache include the external extension module,
mod_gzip, implemented to help with reduction of the size (weight) of web pages served
over HTTP. Apache logs can be analyzed through a web browser using free scripts such
as AWStats/W3Perl or Visitors.

Apache features configurable error messages, DBMS-based authentication
databases, and content negotiation. It is also supported by several graphical user
interfaces (GUIs) which permit easier, more intuitive configuration of the server.

Programmers developing web applications often use a locally installed version of
Apache in order to preview and test code as it is being developed.(www.wikipedia.com )

6.3 R — Prediction Model

http://www.r-project.org/

R is a language and environment for statistical computing and graphics. R provides a
wide variety of statistical (linear and non linear modeling, classical statistical tests, time-
series analysis, classification, clustering ...) and graphical techniques, and is highly
extensible. R provides an Open Source route to participation in that activity.

One of R's strengths is the ease with which well-designed publication-quality
plots can be produced, including mathematical symbols and formulae where needed.
Great care has been taken over the defaults for the minor design choices in graphics, but
the user retains full control.

R is available as Free Software under the terms of the Free Software Foundation's
GNU General Public License in source code form. It compiles and runs on a wide variety
of UNIX platforms and similar systems (including FreeBSD and Linux), Windows and
MacOS.

R is an integrated suite of software facilities for data manipulation, calculation and
graphical display. It includes

o an effective data handling and storage facility,

e asuite of operators for calculations on arrays, in particular matrices,

o alarge, coherent, integrated collection of intermediate tools for data analysis,

o graphical facilities for data analysis and display either on-screen or on hardcopy,
and

o a well-developed, simple and effective programming language which includes
conditionals, loops, user-defined recursive functions and input and output
facilities.

Group802: Stock Forecaster Report Page 16



7. Hardware to Software Interface Diagram

CLIENT
WORKSTATION: AMD Processor, > Fr::::e
160 GB hard disk
2GB RAM,2GHz
WEB INTERFACE: HTML,
Apache server < HTTP HTTP
'y request reauest
HTTP HTTP
response reauest
v DATABASE
LINUX A
APACHE server STOCK PREDICTED
DATABASE VALUES
(HISTORICAL
VALUES)
A
PERL
SERVER PERL R
p| software
script

Figure 4: Software to hardware interface diagram of Stock Prediction Model.
Author: Shruthi Kiran and Soumya Sampath

The hardware to software mapping of this system is as shown in figure 4. The
hardware and software components work hand in hand in achieving the deliverable. The
client as well as the server houses an Apache Server. A PHP script is run on this apache
server thereby establishing a connection between the server and the client. The user
interface, a web page written as a HTML code in which the PHP script is embedded is
where the user makes a query.

When a query is made the entry is passed as a variable in the PHP script. Once the
message reaches the server, the server performs a real time invocation of Yahoo finance
(http://finance.yahoo.com/) . The historical data of the company is downloaded on to the
MySql database. The server houses the MySql database and the R application. The R
application makes use of these historical values and fits it into its prediction model
thereby giving the required prediction. This predicted output is then stored in the database
which in turn is retrieved by the client using another PHP script.

As an analogy, let us consider a restaurant. Here, the PHP can be compared to the
steward, the Apache server being the master chef and the MySql database being the stock
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room. When a guest (user) arrives, he places an order (makes a query) for a dish
(company) he chooses. This order is carried to the chef (Apache server) by the steward
(PHP). The guest places the order and waits for the dish to arrive. It is of no concern to
him how the dish is prepared or what goes into it. The user in our case is completely
oblivious to how the query is passed, or how the data is retrieved and processed. He only
waits for the end results. The chef now has the details of the dish and he uses the
ingredients (data) from his stock room (database) in order to prepare the dish. Once the
dish is ready (predicted value), the steward (PHP) comes into picture again. He delivers
the dish back to the guest. This highly interconnected system requires optimum
synchronization to have the system up-and-running.
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8. Algorithm for Stock Forecasting

e

Set Interval

<

-

heck
Intervals

A 4

Retrieve data |« ,(Pata
Communicato

A

A 4

Displéy Tabalate { MySQL }
Results Results

End
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9. Four Step Strategy for stock forecasting

Four Steps Strategy

Step1: Create your portfolio

’ [ Company J MGJ\\\)[ Find the industries and companies ] ‘

has been choosen L~ with the most profitable return

T\/ é Company Finder ]
x

Step2: Regression Model

‘ é Tabulate Returns and the technical Indicators ] \

\4

Stepd: Predict company stock price trends, turning points,
movement direction and BUY-HOLD-SELL signals

‘ é FORECASTING ] ’

=l T
B s

Short-term

Prediction fo the
near future
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\V

‘ Test the historical record of company prediction’s accuracy by comparing ’

Step 4: Testing

forecasted quotes with actual trading stock quotes data base, years up to now.

@ TESTING and COMPARISON ]

Figure 6: Four steps strategy for developing stock forecaster.

http://www.stock-forecasting.com/Content/Demo/CompanyFinder.aspx#t1
Author: Manasi Jagannatha and Soumya Sampath
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10. Use case Diagrams:

10.1 Use Case 1: Get current stock quotes to database.

LA

mmopmmmmmmmmmoeop-

— . g

Wwrite quotes fo d%itahase

aintiating actors || «offstage actors || «offsizge actors #SYSIEM «0ffstage actors
Timer Stock Database Stock List . Systemn Yahoo! Finance Library
alert on timaout 1 |
S| I
| I
| I
I I
i I
:request shock qumesl
I

SRR B

Figure 7: Use case diagram for getting current stock quotes.

e Initiating Actor: The initiating actor is the Timer, which is set in UC2 to initiate
UCI on regular basis.
e Actor's Goal: To gather stock quote information from online and store the

results in Stock Database on the local machine.

e Participating actors: Stock List, Stock Database, Yahoo! Finance Library
e Preconditions: Timer Interval has been set, and the Stock List has been defined.

The Stock Database exists and implements the expected schema.
e Trigger: The Timer times out.

e Post conditions: The Stock Database is updated. The Timer is reset. The System

Menu is shown.

e Main Success Scenario:
— 1. Timer initiates Stock Database update.
«— 2. System reads Stock List.
« 3. System calls Yahoo! Finance Library.
«— 4. System copies the information returned by the Yahoo! Finance Library into

the Stock Database.
«— 5. System resets Timer.
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«— 6. System returns to System Menu.
Authors: Shruthi Kiran and Tripti Singh

10.2 Use Case 2: Set Timer Interval

woffstage actors «initiating actors asystems
Timer Server Administrator _ System
: : start up system :
T
: prompt for Timer Interval
| firput Timer Interval
: set Timer Interval ‘:
| start Timer |
fr———===-= Fe—====- |

Figure 8: Use case diagram for setting timer interval

Initiating Actor: Server Administrator
Actor's Goal: Get the system to regularly update the Stock Database
Participating Actors: Timer
Preconditions: None.
Trigger: The Server Administrator is started.
Post conditions: The Timer Interval has been set and the Timer has started counting
down to the next Database update. The System Menu is shown.

Authors: Shruthi Kiran and Tripti Singh
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10.3 Use Case 3: Display stock quotes at the client.

Lo

«initiating actors || «offstage actors || «offsizge actors #SYSIEM
Timer Stock Databasze Stock List . System

] [ alert on timaout |
L L 1 5
I I | |
I | | |
| I | I
| I | i
I ! | et Stock List |
I I = - — — —
I I Get Quate | |
| e —_— — - l
I I | |
I I I l
I [ i |
| | Display Quotes | l
I T Tt 5]
b | resetTimer _,_ _ _ ______ J
I

|

|

e [Initiating Actor: The initiating actor is the Timer, which is set in UC2 to initiate
UC3 at client’s request.
e Actor's Goal: To gather stock quote information from stock database and
display the results at the client end on the local machine.
e Participating actors: Stock List, Stock Database.
e Preconditions: Timer Interval has been set, and the Stock List has been defined.
The Stock Database exists and implements the expected schema.
e Trigger: The Timer times out.
e Post conditions: The Stock quote is displayed on the client’s browser window.
The Timer is reset. The System Menu is shown.
e Main Success Scenario:
— 1. Timer initiates Stock quotes request.
« 2. System reads Stock List.
« 3. System calls Stock Database.
«— 4. The Stock quotes are displayed for the client.
«— 5. System resets Timer.
« 6. System returns to System Menu
Authors: Shruthi Kiran and Tripti Singh
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10.4 Use Case 4: Generate predicted stock values and store it in

Stock Database.

LA

R

ainifiating actors || «offstage actors || «0ffstage actors #SYSIEMs «0ffstace actors
Timer Siock Database Stock List - System R Softwears

| I alert on timeout I i

L L 1 | I

I | I | I

I | | | I

I I I I I

I I I I I

I I request stock quotes I !

I =t — — |

] I I I I

I I | Histatical Values L 1

I — — _t — - — — 4+ — - -

1 I | 1 I

: : write predicted x-'alalues to database : :

e 1Tt T == I
[ | resetTimer . _ _ __ ____

I

I

I

e Initiating Actor: Server Administrator.
e Actor's Goal: To generate predicted stock quotes and store it in the Stock

Database.

e Participating actors: Stock List, Stock Database, R .
e Preconditions: The Stock List has been defined. The Stock Database exists
,mplements the expected schema and R exists.
e Trigger: The server administrator has started.
e Post conditions: The predicted values are stored in the Predicted values table.
The Timer is reset. .
e Main Success Scenario:
— 1. The server administrator has started.

« 2. System calls Stock Database.
« 3. Stock quotes are given to R

«— 4. The R generates the Predicted values

«— 5. Predicted values are written to the Stock Database

«— 6. System resets Timer.

Authors: Shruthi Kiran, Manasi Jagannatha and Soumya Sampath.

Group802: Stock Forecaster Report

Page 25




10.5 Use Case 5: Generate Recommendation.

LA

ainitiating actors || «offstage actors || «offsizge actors £SYEIEM Y
Timer Stock Databasze Stock List _ System
I | alert on timaout I
L L 1 3
I | I |
I | | |
| | I I
: : : Select Stock for :
Recommendstion
: : et Predicted :r.;'— - = = —:
Wl

I w2 L
I | I I
I | I l
I I i |
I |  Display Recommendation I
. ivininininieib el I
b | resetTimer _,_ __ ______ J
I

|

I

e Initiating Actor: The initiating actor is the Timer, which is set in UC2 to initiate
UCS on client’s request.
e Actor's Goal: To get recommendation for the selected stock and display on local

machine.

e Participating actors: Stock List, Stock Database and Predicted Values table.
e Preconditions: Timer Interval has been set, and the Stock List has been defined.
The Stock Database exists and implements the expected schema. Predicted

values have been generated by R and stored in Predicted values table.

e Trigger: The Timer times out.
e Post conditions: Recommendations are generated for the requested stock. The
Timer is reset. The System Menu is shown.

e Main Success Scenario:
— 1. Timer initiates Stock Database update.
«— 2. System reads Stock List.
« 3. System calls for Recommendation
«— 4. System copies the information returned by R, stored in the Prediction values

table.

< 5. Recommendation is displayed at the client’s local machine.
«— 6. System resets Timer.

« 7. System returns to System Menu.
Authors: Manasi Jagannatha,Tripti Singh and Soumya Sampath
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11. HTTP Class Diagram

/ !

WEB PAGE

index.html

y \

STOCK

COURSEWORK CONTACTUS
| FORECASTER |
LIS, Sl login.html contact.html
A A
USER LOGS IN

checklogin.php

/\

LOGIN FAILS

loginfailure.php

SUCCESSFUL

LOGIN

loginsuccess php

DETAILS

details.html

/

|

STOCKFORECAST

stockforecaster.html

/

\

GET QUOTES

GET PREDICTION

getquotes. php

getprediction.php

Figure 12: HTTP Class diagram

Authors: Soumya Sampath, Shruthi Kiran and Tripti Singh
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12. Mathematical Models

| used to think that if there was reincarnation, | wanted to come back as the President or the
Pope. But now | want to be the bond market: you can intimidate anyone.

- Political consultant James Carville.

Financial market efficiency is an important topic in the world of Finance. While most
financiers believe the markets are neither 100% efficient, nor 100% inefficient, many
disagree where on the efficiency line the world's markets fall.

However, market efficiency - championed in the efficient market hypothesis (EMH),
formulated by Eugene Fama in 1970 - suggests that, at any given time, prices fully reflect
all available information on a particular stock and/or market. Thus, according to the EMH,
no investor has an advantage in predicting a return on a stock price since no one has
access to information not already available to everyone else.(www.investopedia.com )

If the above hypothesis were unarguably true then the world of stocks would no
more be a mystery that it is today .In the age of information technology (IT), however,
markets all over the world are gaining greater efficiency. IT allows for a more effective,
faster means to disseminate information, and electronic trading allows for prices to adjust
more quickly to news entering the market. However, while the pace at which we receive
information and make transactions quickens, IT also restricts the time it takes to verify
the information used to make a trade. Thus, IT may inadvertently result in less efficiency
if the quality of the information we use no longer allows us to make profit-generating
decisions.

12.1 Regression

Regression analysis is a technique used for the modeling and analysis of numerical data
consisting of values of a dependent variable (response variable) and of one or more
independent variables (explanatory variables). The dependent variable in the regression
equation is modeled as a function of the independent variables, corresponding parameters
("constants"), and an error term. The error term is treated as a random variable. 1t
represents unexplained variation in the dependent variable. The parameters are estimated
so as to give a "best fit" of the data. Most commonly the best fit is evaluated by using the
least  squares  method, but other criteria have also been  used.
(_http://en.wikipedia.org/wiki/Regression_analysis )

Regression models could be used to predict the value of one variable from another
or more variables whose values are pre-determined .The first stage of the process is to
identify the variable that we want to predict(the dependent variable) and then carry out
multiple regression analysis focusing on the variables that we want to use as
predictors(explanatory /independent variables).The multiple regression analysis would
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then identify the (causal)relationship between the dependent variable and the independent
variables. This is then finally presented as a mathematical model.

Stepwise regression includes models in which the choice of the predictors is
carried out by a sequential automatic procedure

The main approaches are:

a) Forward selection, which involves starting with no variables in the model, trying out
the variables one by one and including them if they are 'statistically significant'.
b) Backward elimination, which involves starting with all candidate variables and testing
them one by one for statistical significance, deleting any that are not significant.

A sequence of statistical significance is often used to control the inclusion or
exclusion of the predictor variables. Although the p —values associated with these tests
might be difficult to readily interpret, since each is conditional on the previous tests of
inclusion and exclusion, the methodology readily lends itself to yielding a parsimonious
representation of the data.

Stepwise forward regression

One of the goals of this project is to develop a predictive model that yields estimates of
the Closing Price of an equity asset class within the imminent future. We give below the
regression model used.

P=beta0 + betal *AD + beta2*MFI + beta3*Qstick + betad*S&P 500+
Error

Where ,
P = Predicted closing price
AD, MFI, Qstick are standard technical indicators as defined below

Accumulation Distribution (AD): Accumulation/Distribution Technical Indicator is
determined by the changes in price and volume. The volume acts as a weighting
coefficient at the change of price — the higher the coefficient (the volume) is, the greater
the contribution of the price change (for this period of time) will be in the value of the
indicator.

Market Facilitation Index (MFI): Market Facilitation Index Technical Indicator (BW
MFI) is the indicator which shows the change of price for one tick. Absolute values of the
indicator do not mean anything as they are, only indicator changes have sense.

Qstick: A technical indicator developed to numerically identify trends in candlestick
charting. It is calculated by taking an 'n' period moving average of the difference between
the open and closing prices. A Qstick value greater than zero means that the majority of
the last 'n' days have been up, indicating that buying pressure has been increasing.
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The forward stepwise regression model was run for each of the 60 firms to yield 60
unique regression models. For each of these, indicators are added in sequentially until a
parsimonious model is selected. The forward stepwise model retained only MFI and S&P
500 as significant predictors. As such, only MFI and S&P500 were the predictors used in
all the models. The new model is as given below:

P =betal + betal * MFI + beta2* S&P
Results:

As described above, the forward stepwise regression model was run for each of the 60
firms and a snapshot of the results is as shown below:

(NOTE: Please visit http://software-ece.rutgers.edu/~group802 )

Under the assumption that the recent past would provide a legitimate glimpse into the
near future, most recent day by day trading data could be utilized to obtain a prediction.
As such, for each of the 60 firms, Closing Price data, for the 66 most recent trading days
was downloaded from Yahoo Finance. Subsequently, the data was fitted to the regression
model.

We provide the following statistics as given by the regression model for each firm:

e Regression coefficients(beta0,betal,beta2,beta3)

e t-statistic corresponding to each regression coefficient as well as the p-values for
each z-test. It may be noted that, the t-test is a test of statistical significance that
indicates the efficacy of the independent variables in predicting the Closing Price.
To this end, the p-value provides a statistical measure of significance of the
respective predictors in the model. A small p-value is indicative of a relatively
more statistically significant variable.

e Predicted Closing Price for day ‘d+1’, given data until day ‘d’. This is the
predicted Closing Price of the corresponding stock, one day into the future.

e 95% confidence interval for the aforementioned predicted Closing Price. It may
be noted that the 95% confidence interval could be loosely interpreted such that
the predicted Closing Price would fall out of the interval on only 5 trading days
out of every 100 such trading days.

e To corroborate results from the prediction model, for each firm the data was
divided into two sets- a training sample(59 trading days) and a test sample(7
trading days). The training sample was fit to the regression model thereby
providing estimates of the regression parameters (betas). Subsequently, for each
firm the regression model was used to predict the Closing Prices, for the
remaining 7 days. The predicted prices could then be compared to the actual
Closing Prices, in the test sample, to obtain an idea of the accuracy of the
regression model.

(NOTE: Please visit http://software-ece.rutgers.edu/~group802 )
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As the results indicate, the stepwise forward regression model has performed
commendably in predicting the Closing Price. Although, a variety of different,
potentially more complex statistical models could be used for the same, the model
described in this report yields an optimal blend of simplicity as well as performance.

Equity Prediction Model for AMAZON
1[":' T T T T T

Actual

G} s .............. .............. .............. Pt

g S .............. .............. .............. .............. ............. _

Closing Prices

AN B .............. .............. .............. .............. ............. o
iz 1| LT .............. .............. ............. _

1 || RETIURI .............. .............. .............. .............. ...............

10 i i i i ;
1
Figure 13: Equity Prediction model

12.2 Generating the Regression Model

MFI

The Market Facilitation Index (MFI) is one indicator that synthesizes both price and
volume analysis. The MFI is the ratio of the current bar's range (high-low) to the bar's
volume. The MFI is designed to gauge the efficiency of price movement. The efficiency
is measured by comparing the current bar's MFI value to the previous bar's MFI value. If
the MFI increased, then the market is facilitating trade and is more efficient, implying
that the market is trending. If the MFI decreased, then the market is becoming less
efficient, which may indicate a trading range is developing that may be a trend reversal.
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To calculate Market Facilitation Index you need to subtract the lowest bar price from the
highest bar price and divide it by the volume.

MFI = (HIGH-LOW)/VOLUME
S&P 500

Widely regarded as the best single gauge of the U.S. equities market, this world-
renowned index includes 500 leading companies in leading industries of the U.S.
economy. S&P 500 is a core component of the U.S. indices that could be used as building
blocks for portfolio construction. It is also the U.S. component of S&P Global 1200.

With more than US$ 1.53 trillion in indexed assets, the S&P U.S. indices have earned a
reputation for being not only leading market indicators, but also investable portfolios
designed for cost efficient replication or the creation of index-linked products. The
history of the S&P 500 dates back to 1923, with an expansion to include 500 companies
in 1957.

All of the stocks in the index are those of large publicly held companies and trade on
the two largest US stock markets, the New York Stock Exchange and Nasdaq. After the
Dow Jones Industrial Average, the S&P 500 is the most widely watched index of large-
cap US stocks. It is considered to be a bellwether for the US economy and is a component
of the Index of Leading Indicators. It is often quoted using the symbol SPX or INX, and
may be prefixed with a caret (") or with a dollar sign ($).

In stock and mutual fund performance charts, the S&P 500 index is often used as
a baseline for comparison. The chart will show the S&P 500 index, with the performance
of the target stock or fund overlaid.

In statistics, a confidence interval (CI) is an interval estimate of a population
parameter. Instead of estimating the parameter by a single value, an interval likely to
include the parameter is given. Thus, confidence intervals are used to indicate the
reliability of an estimate. How likely the interval is to contain the parameter is
determined by the confidence level or confidence coefficient. Increasing the desired
confidence level will widen the confidence interval.

http://www?2.standardandpoors.com/portal/site/sp/en/us/page.topic/indices 500/2.3.2.2.0.
0,0,0,0,0,0.0,0,0,0.0.html

12.3 Algorithm for regression model

1) The indicators MFI and S&P 500 are computed using the raw data retrieved
from the stock quotes.

2) The values are tabulated for a number of readings.

3) The Returns are computed for the corresponding values using the equation
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(Pri1 - PY/ Py (1)
Where, P, - The principal amount invested at time t and Py;; - The amount at
the end of t+1
4) We obtain the regression equation

R = beta0 + betal *MFI + beta2*S&P (2)
Where, beta0, betal...beta6 are the regression coefficients which are to be
computed.
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13. System Screen shots

b‘ WEB BASED STOCK

e

FORECASTER ...

| COURSEWORK I CONTACT US
R Dont put your

trust in money...

put your trust in us !
¢ Tripti Singh <tripti@eden.rutgers.edu>= Course Bsbclor
* Shruthi Gavigowda <shruthi@eden.rutgers.edu>
+ Manasi Jagannatha <manasij@eden.rutgers.edu= Dr. Tvan Marsic
+ Soumya Sampath <soumyas@eden.rutgers.edu= P
* Richa Mishra <rmishra@eden.rutgers.edu>

2008 /05 /07 Wed 10:0

Figure 14: Screen shot of Web based Stock forecaster homepage.
Authors: Shruthi Kiran and Tripti Singh
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'! WEB BASED STOCK
@ TORECASTER ..

|  COURSEWORK | LOGIN | CONTACT US

| ﬁ Dont put your
: trust in money...
put your trust in us !

PHP Code
Read ME
Web Services

2008/ 05/ 07 Wed 10:05:13

Figure 15: Screen Shot for user login
Authors: Shruthi Kiran and Tripti Singh

‘ k“ WEB BASED STOCK
’ FORECASTER ...

CONTACT US
ﬁ Dont put your
trust in money...
ﬁ put your trust in us !

Ticker Symbol: "GOOG"

Last Trade: 596.45

Last Trade At: "5/7/2008" "9:54am"
Change: +10.09

Opened At: 590.70

Day Range: 597.49 - 588.10
Volume: 058481

Figure 17: Screen shot for getting the stock quotes
Author: Tripti Singh
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14. Format of tables in the data base for getstock()

Tables in our database

e +
| Tables_in_group802 |
e +
| data |
| members | |
| prediction |
| stocks |
e +

e T i Rt St e L Fmm————— +
| Field | Type | Null | key | pefault | Extra |
e T i Tt SR Fmm————— +

ID int{11) YES MULL

stock varchar (64) YES NULL

value varchar (16) YES NULL

changepoints varchar(16) | YES MULL

open varchar (16) YES NULL

intra_top wvarchar (16) YES NULL

intra_down varchar (16) YES NULL

date varchar (10) YES NULL

time varchar () YES NULL

unixtime int{12) YES NULL

reallocaltime int{12) YES NULL

md 5 varchar{32) YES NULL
e o Fm———— Fm———— o ————— Fmm————— +

Table for checking Togin

Fmm e Fmm———— F————— Fmm e ———— o +
| Field | Type | Null | kKey | pefault | Extra |
o o Fm———— F————— Fmm e ———— o +
| ID | dnt{11) | | PRI | NULL | auto_increment |
| USERMAME | warchar{e5) | | | | |
| PasswWORD | warchar{es) | | | | |
Fmm o Fm———— Fm———— Fmmm—————— o +

3 rows in set (0.00 sec)

Table for storing final data from regression

Fmm e Fm———— Fm———— Fmm o ————— +
| Field | Type | Null | key | pefault | Extra |
Fmm e Fm———— Fm———— Fmm Fmm————— +
| ticker | wvarchar{4) | ¥YE5 | | MNULL | |
| prediction | varchar(4) | vYE5 | | NULL | |
| value | decimal{7,3) | vES | | WuLL | |
| confidence | decimal{(%,2) | YES | | NULL | |
| profit | decimal({(7,2) | YES | | NULL | |

Author: Tripti Singh, Shruthi Kiran, Manasi Jagannatha and Soumya Sampath
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15. Conclusion:

In developing Use Case 4 and 5, the first technical challenge we encountered was that the
selection of technical indicators and the Regression model. The Regression model
involves accumulation and processing of large amount of data which require utmost
precision and accuracy. Though we found the task of handling and consolidating large
statistical data to be challenging at the incipient stages of the project, we manage to
implement the model successfully with a holistic understanding of the model. The
incrementally progressing steps of software engineering development style have helped
us to build these use cases from a concept entity to a realized module.

We also faced some difficulties trying to integrate all the codes written by each team
member. We were able to overcome this cross communication between different
languages by pure hard work, team work and perseverance.

The course Software Engineering has been of great help to us in terms of developing
knowledge of languages like UML and strengthened our knowledge about web services
and its interface. It has also taught us to work on a project as a team and to coordinate
with team members.
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16. Future work:

Some of the work we could have done, had we continued this project

Write a more precise code by including all Perl libraries.

Use more technical indicators to improve the confidence level.

Use the CGI-BIN directory access to have better user interface

Provide ratings to the stocks based on the predicted values.

Provide the investor the opportunity to view the current best stocks in the
market.

M
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18. Appendix

18.2 List of companies used along with their ticker symbols

"MSFT" MICROSOFT CP

"MO" Altria Group Inc.

"AAPL" APPLE INC

"AIG" American International Group, Inc.
"BSC" BEAR STEARNS COS THE
"AMZN" AMAZON.COM INC

"AMD" ADV MICRO DEVICES

"T" AT & T Inc.

"ADBE" Adobe Systems Inc.

"ANF" ABERCROMBIE & FITCH
"GS" GOLDMAN SACHS GRP
"BARC.L" BARCLAYS

"BKS" Barnes &amp; Noble, Inc.
"HPQ" Hewlett-Packard Co.

"MER" Merrill Lynch &amp; Co., Inc.
"LMT" Lockheed Martin Corporation
"HON" Honeywell International Inc.
"TWX" TIME WARNER INC
"GOOG" GOOGLE

"GT" GOODYEAR TIRE RUBBER
"NYT" The New York Times Company
"TXN" TEXAS INSTRUMENTS
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"NATI" National Instruments Corp.

"QCOM" QUALCOMM Inc.

"AVR.F" AVAYA

"LEH" Lehman Brothers Holdings Inc.
"VZ" VERIZON COMMUN
"VOD" VODAFONE GRP PLC ADS
"s" Sprint Nextel Corp.

"IBM" INTL BUSINESS MACH
"YHOO" Yahoo! Inc.

"DIS" Walt Disney Co.

"WMT" Wal-Mart Stores Inc.

"WAG" Walgreen Co.

"SI" Siemens AG

"BLK" BlackRock, Inc.

"XLNX" Xilinx Inc.

"ADI" Analog Devices Inc.

"BAC" Bank of America Corporation
"INTC" INTEL CP

"WB" Wachovia Corp.

"LHL.F" LENOVO GROUP

"TOA.F" TOSHIBA MACHINE CO
"DELL" DELL INC

"TTM" Tata Motors Ltd.

"INFY" INFOSYS TECHN ADS
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"TCS.NS"

IVCTSH"

IVACN"

IVCSCO"

HDFG"

HJPMH

HSNE"

HPHG"

HJNJ"

HSLBH

HC"

HDB"

"ADJI"

TATA CONSULTANCY SERV LT
Cognizant Technology Solutions Corp.
ACCENTURE LTD.

CISCO SYS INC

DELPHI FIN GRP INC A
JPMorgan Chase &amp; Co

Sony Corp.

Koninklijke Philips Electronics NV
Johnson &amp; Johnson
Schlumberger Limited

Citigroup Inc.

Deutsche Bank AG

DOW JONES INDUSTRIAL AVERAGE IN
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