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Abstract

According to survey of 200 hedge fund managers by likes of KPMG and Mckinsey
(Big 4 auditing firm globally), hedge fund companies globally are spending around
USD 3 billion as compliance cost. Hence compliance is becoming a major thrust area
for Hedge funds in terms of developing software solutions and automation. There
is third party product available that help monitor compliance requirements. Com-
pliance system is to track, audit and oversee employee securities transactions and
financial disclosure in real time. Compliance clears, approves, tracks, and ensures
compliance for all processes. This is manually performed in current state which is
take long time or may contain error. It is important to integrate feeds from bro-
kers electronically to have seamless compliance management. The project is having
multiple stages. First, Using existing capabilities of 3rd party product / develop
customized solution to develop centralized security. Second, Integrate broker feeds
electronically into the product. Third, Extend electronic feed integration across all

other brokers. Comparison different algorithm accuracy for stock prediction.
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Chapter 1

Introduction

1.1 Compliance system

Compliance is a system used by investment advisory firms to maintain legal records
and documents. Compliance system is to track, audit and oversee employee securities
transactions and financial disclosure in real time. Compliance clears, approves, tracks,
and ensures compliance for all processes.

Investment firms must:

e Prevent insider trading- Insider trading relates to trading done for own advan-

tage by accessing confidential information.
e Supervise all employee’s personal trading

e Maintain records of general ledger, all transactions, related communications

(email), quarterly and yearly reports, gifts and contributions, etc.

1.1.1 Compliance System flow

Client has developed a Compliance management product on top of third party product
called Relativity, One of the largest E Discovery Software used by top 100 legal
entities. [I] Product functionality gives the CCO (Chief Compliance Officer) and the
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external legal advisor (Our Client) access to all the relevant document and information
all the essential compliance related activities that typically takes place in a Hedge

Fund Companies such as

Compliance Hedge Fund SEC
1 Trading company
Own
e h A I o
': cco | Disclosure Agreements . Employee

Compliance Form

Gifts & Political
Contribution

Pre-Trade Clearance
Request

V

Conflicts of
Interest

Figure 1.1: Flow Of Compliance

a. Pre-Trade Requests - It is a kind of request that is sent to the CCO before

making any transaction.

b. Broker Account - It is a broker account for employee which deals with transac-

tions.
c. Broker Statements - It contains holding and transactions made by client.

d. Gifts & Political contribution - Any gift or political contributions made by the

employee must be showed in the compliance.
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e. Conflict of Interest - Any other activity i.e. business or partnership with other

financial companies’ details must be submitted in the compliance.

f. Restricted/Watchlist Securities - These securities cannot be purchased or sold

for a limited given period.

1.2 Need for electronic feed

Our Client Scan Broker Statement for each employee. After that they merge multiple
Broker statements into one PDF or ZIP and upload on document room for each hedge
fund company.

The statement is downloaded from the document room and broker statement
is extracted from the pdf account wise.Later on all statement uploaded respective
to each account for each hedge fund company. In figure 1.2 shows flow of manual

transactions. [2]

g Broker = Compliace = ConvergeSol
v J' > Download
3
FDFEmail? g TS
W !
Created by FDF
: - Receive "
Mail Physical —_—t Statement By
Statement Statement Client By
Employee By
i Broker Account
Scan Statement Upload
By Client Statement to
Broker acoount
l for given period
Tpload to
Compliace
—t N
Set Broker Stmt o = Trapseations? —)Y New
[~ Status to Review ’ Security
Check Statement v

and Transcation

Enter new

U N Security
Set Statement N
and Transcation
Status to CLEAR
Done with Set Transaction ¢ Enter
Stmt? 4—___ Status to Review Transaction

Figure 1.2: Flow of manual transaction
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Basically two methods are used.

a. The broker statement is checked for security and ticker is obtained if exist in

holdings.

b. If security is not in holding section then search for security in Bloomberg, yahoo

finance or Google finance.

e Some Security (i.e. Bond) don’t have ticker. So bond view site is used to

know CUSIP.

Earlier, compliance is done manually with conventional method using paperwork

between investment adviser and the firm. But it has following cons:

a. More staff is needed for paperwork.
b. Time consuming because of manual work.

c. Human Error.

1.3 Scope and Objective

Development of centralized security to avoid creating new security every time in dif-
ferent hedge fund company. Organize broker feeds electronically to avoid human error
and time consuming manual transaction. Extend electronic feed integration across
other brokers for automatically checking of rules for transaction. It also provides ease
of access and record keeping of transactions anytime. The implementation of the

project is limited to two brokers.
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Literature Survey

Leverages industry best practices and standard tool set for compliance.
e Relativity platform

e SQL Server

2.1 Technology

2.1.1 Relativity

Web based application built on top of application platform called Relativity. This
is provided by kCura. Hosted in the cloud and can be accessed anywhere with an
internet connection. It is well known for auditing and customization. [3]

They provide following facility:

e A proven platform for document management.

e The most developed platform and third-party ecosystem in its space.
e Built for heavily regulated, litigious industries and activities.

kCura are recommending for best experience of relativity developer documentation

use following browsers:[3]
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Internet Explorer 8 or higher

Firefox 10 or higher

Google Chrome 13 or higher

Safari 5 or higher

2.1.2 SQL Server

SQL Server is DBMS system provided by Microsoft SQL Server is sometimes mis-
takenly referred to as SQL. Microsoft SQL server 2008 is a full-featured relational
database management system (RDBMS) that offers a variety of administrative tools

to ease the burdens of database development, maintenance and administration.

2.2 Financial Terminology

2.2.1 Security

Security is financial instrument which is tradable. It is represents the state of being

an owner in stock or bond. [4] Security has following attributes.

a. Security identifier - It is use to uniform identifies security. Example CUSIP

, Ticker
b. Security Name - It gives security description.
c. Security type - It is described which type of security.

d. Exchange - It is place where trader buy or sell security. Ex. NYSE, NASDAQ

ete..

e. Industry - It is described in which industry security is belonged to. Ex. Retail,
Oli & Gas Production, Banking etc..
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f. Sector - It is described in which sector security is belonged to. Ex. Financial,

Healthcare, Technology etc.
There are different types of security.
e Equity
e ETF
e Options
e Bond
e Mutual fund
There are many identifiers for security.
e Ticker - It contains letters or numbers or combination of both.

e CUSIP - It stands for Committee on Uniform Security Identification Procedures.

Nine digit combination alpha numeric number used to identify uniquely security.

e SEDOL - It stands for Stock Exchange Daily Official List. Seven digit combi-

nation alpha numeric number used to identify uniquely security.

2.2.2 Transaction

A transaction is a business event that has a monetary impact on an entity’s financial
statements, and is recorded as an entry in its accounting records.

Transaction has following attribute

Transaction Type - It is described which type of transaction.

Security - It is described security name.

Quantity - Number of securities

Price per share - Price for each share.
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e Amount - It is total amount of transaction. Amount is calculated by quantity

multiply price per share plus or minus commission fees.
e Trade Date - Day when order is book.
e Settlement- Day on which transfer of cash is completed.
There are four types of transaction
a. Buy
b. Sell
c. Cover short

d. Shell short

2.2.3 Holdings

Holdings contains list of securities which held by owner at last date of period. Holdings

has following attribute
e Security

Quantity At End Of Period - No of security at last day of period

Price Per Unit At End Of Period - Price for each unit at last day of period

Total Value Beginning of Period - Final amount on begin day of period

Total Value End Of Period - Final amount on last day of period

2.3 Data Warehousing Approach

Data warehouse is similar to database that is separately maintained from firm’s op-

erational database. It has two operation initial loading of data and access of data.

[5]
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‘ Transformation and Loading

Figure 2.1: Data Warehouse

Data Warehouse allows to create consolidated repository that can be used for

following reasons. [6]
e Establishing single source of truth or golden copy
e Decision support tool with multiple sources data
e Quicker access to data when you want it and how you want it
e Auditing as well as time series view of data

Data Warehouse allows to

Extract information from multiple sources

Tight integration (database, API)

Loose integration (data feeds like CSV or XLS)

Transform aggregated data using defined rules

Load cleaned data into a single repository
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2.4 Research Paper

10

Details

They are predicting the price direction in
the day by day Istanbul Stock Exchange
(ISE) National 100 Index. There are two
ways to improve performance of predica-
tion models. First is to adjust parameter
and second is a used different input vari-
able in the model.[7]

The utilization of an ordinal data type for
predication rely on ranking system pro-
vides a different dimension for predicting
outcomes. In stock price trend, compare
effects of transforming data types in re-
gression techniques. [§]

They customized the original stochas-
tic algorithm and proposed typical price
weighted stochastic (TPWS). They ap-
plied association rules mining on all the
results and recognized some precise rules
which lead us to a model with highest ac-
curacy among all the studied techniques
in their study. [9]

They are predict rise and fall of stock price
on next day.Constructing an algorithm for
automated trading, based on predictive
model, and use it for portfolio manage-
ment. [10]

stock prediction for the use of investors. It
is true investors usually get loss because of
unclear investment objective and blind in-
vestment. For better result of predication
used genetic algorithm, Holtes algorithm
[11]

No | Research paper Algorithm
Predicting direction of stock
price index movement us-
ing artificial neural net- ANN  and
1 works and support vec- VM
tor machines: The sample
of the Istanbul Stock Ex-
change
Analyzing and‘ Predicting Regression
2 Software Quality Trends Techniaues
Using Financial Patterns d
Stock Market Prediction | Association
3 | model using TPWS and As- | rule min-
sociation Rules Mining ing
Predicting Stock Market
4 Trends Using Random | Random
Forests: A Sample of the | Forest
Zagreb Stock Exchange
ANN
Dhaka Stock Market Tim- model and
g ing Decisions by Hybrid the hy-
& Lecisions by Hy brid ANN
model
A Binary Stock Event Ezyeslan
6 Model for stock trends e
forecastin Classifier
& and a SVM

They propose a Binary Stock Event Model
(BSEM) and generate features sets based
on it in order to better predict the future
trends of the stock market. They just fo-
cused on the Binary Stock Event Model
due to its simplicity. [12]
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No | Research paper Algorithm | Details
A method for automatic To study the feasibility of the practical use
. . k- . . i
stock trading combining of an intelligent prediction system exclu-
7 : : NN(nearest | : .
technical analysis and near- neighbor) sively based on the history of daily stock
est neighbor classification & closing prices and volumes.[13]
Stock. Market Prediction | Hidden Predict stock price value using historical
8 | Using Hidden Markov Mod- | Markov P &
data. [14]
els Models
Stock market prediction us- hybrid . . : . .
. . neuro- Predict stock price value using historical
9 |ing a hybrid neuro-fuzzy
fuzzy data. [15]
system
system

Table 2.1: Research paper

2.5 Technical Parameter

Two values are important for technical analysis.First is Price and second is Vol-
ume.Technical indicator is some type of oscillation of the price or volume predicated
on parameters that are predefined relying upon the business sector or the investor or
speculator, and attempt to predict the future value, or just the general price direction,
of a security by taking historical price. Three type of price are important High price,
Close price, Low price. Ten indicators are used in this analysis.Technical indicator is
selected
(I) which is the vast majority of utilized by trader while trading.
(IT)Which is aected day by day base on trading.

Here C} is the closing price, L; the low price, H; the high price at time t,V; is

exponential moving average, EMA(k); : EMA(k)i—1 + a x (Ct — EMA(k)i—1), «

2

To» K Is time period of k day exponential moving average, LL; and

smoothing factor:

H H; mean lowest low and highest high in the last t days,respectively, M; = %”Ct;

SM, - i1 Mt7i+1’ D, = (g My i1 —SMy

— — I), Up; means the upward price change, Dwy,

means the downward price change at time t.
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Name Formulas

Upperband (UB) SMA(n), + (SD(n), x 2)
Lowerband (LB) SMA(n); — (SD(n); x 2)
Bandwidth UB, — LB,

Commodity Channel Index (CCI) BosD,

Moving average convergence divergence (MACD)  MACD(n),1 + 35 X (DIFF, —
MACD (n)t_l)

Money Flow Index(MFI) 100 — 1+1J(\)/?Rz

On-balance volume (OBV) OBV, +V,if C; > Cyy
OBV, — Vi if Cy < Gy

Rate of change (ROC) th_tn 100

. _ 100

Relative Strength Index (RSI) 100 O S o

Stochastic K% % x 100

Stochastic D% —Z?;Olft’i%

Willams R% MaCt 5100

Table 2.2: technical parameter

2.5.1 Bollinger Bands

Bollinger Bands are similar to moving average envelopes.

The only thing that make them different is that envelopes are plotted at a xed
percentage above and below a moving average, whereas Bollinger Bands are plotted
at standard devia-tion levels above and below a moving average. Since standard
deviation is a measure of volatility, the bands act as self-adjusting: broaden during

volatile markets and shrinks during calmer periods.
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Bollinger Bands are demonstrated as three bands: Bollinger band characteristic

is it’s rely on volatility of prices in spacing between the bands.

2.5.2 Commodity Channel Index (CCI)

The Commodity Channel Index measures the variation of a security’s price from its
statistical mean. High values show that prices are unusually high compared to average
prices whereas low values indicate that prices are unusually low. Contrary to its name,
the CCI can be used effectively on any type of security, not just commodities. The
CCI typically oscillates between 100. To use the CCI as an overbought/oversold
indicator, readings above 4100 imply an overbought condition (and a pending price
correction) while readings below -100 imply an oversold condition (and a pending

rally).

2.5.3 Moving Average Convergence/Divergence oscillator (M ACD)

MACD is a trend following momentum indicator that shows the relationship between
two moving averages of prices. The MACD is also useful as an overbought/oversold
indicator. When the shorter moving average pulls away dramatically from the longer
moving average (i.e., the MACD rises), it is likely that the security price is overex-
tending and will soon return to more realistic levels. If the MACD line crosses the
zero line from above, trend is bearish - sell signal; if the MACD moves above the zero

line from below, trend is bullish- buy signal. [16]

2.5.4 Money Flow Index (MFI)

Money flow index is a momentum indicator that measures the strength of money
flowing in and out of a security. It is related to the Relative Strength Index, but
where the RSI only incorporates prices, the Money Flow Index accounts for volume.
If the MFT is above 80 and it is falling it gives a buy signal, if it is below 20 and shows

an upward trend, it signals buy decision.[16]
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2.5.5 On Balance Volume (OBV)

OBYV is a momentum indicator that relates volume to price change. It shows if volume
is flowing into or out of a security. When the security closes higher than the previous
close, all of the day’s volume is considered up-volume. When the security closes lower
than the previous close, all of the day’s volume is considered down-volume. When
the OBV changes to a rising or falling trend, a ”breakout” has occurred. Since OBV
breakouts normally precede price breakouts, investors should buy long on OBV upside
breakouts. Likewise, investors should sell short when the OBV makes a downside

breakout. Positions should be held until the trend changes. [16]

2.5.6 Rate-of-Change (ROC)

The Rate-of-Change (ROC) indicator, which is also referred to as simply Momentum,
is a pure momentum oscillator that measures the percent change in price from one
period to the next. The ROC calculation compares the current price with the price
n periods ago. The plot forms an oscillator that fluctuates above and below the
zero line as the Rate-of-Change moves from positive to negative. As a momentum
oscillator, ROC signals include center line crossovers, divergences and overbought-
oversold readings. Divergences fail to foreshadow reversals more often than not so
this article will forgo a discussion on divergences. Even though centerline crossovers
are prone to whipsaw, especially short-term, these crossovers can be used to identify
the overall trend. Identifying overbought or oversold extremes comes natural to the

Rate-of-Change oscillator.

2.5.7 Relative Strength Index (RSI)

RSI measures the internal strength of a single security. The period used in our study
is 18 days. If the RSI is above 80 and it is falling it gives a buy signal, if it is below
20 and shows an upward trend, it signals buy decision. We will get back to our

parameter selection criteria later.
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2.5.8 Stochastic Oscillator %K & %D

The Stochastic Oscillator compares where a security’s price closed relative to its price
range over a given time period. The Stochastic Oscillator is displayed as two lines.
The main line is called ”%K.” .The second line, called "%D,”. For this study % k
and % D, 14 days and 3 days period have been taken. The decision is buying when
the Oscillator (either %K or %D) falls below a specific level (e.g., 20) and then rises
above that level and the decision is selling when the Oscillator rises above a specific

level (e.g., 80) and then falls below that level.

2.5.9 Williams R

William is a momentum indicator that measures overbought/oversold levels. The
interpretation of Williams’%R is very similar to Stochastic Oscillator except that
%R is plotted upside-down and the Stochastic Oscillator has internal smoothing. To
display the Williams %R indicator on an upside-down scale, it is usually plotted using
negative values (e.g., -20%). Ignoring the negative sign, readings in the range of 80
to 100% indicate that the security is oversold while readings in the 0 to 20% range
suggest that it is overbought.
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Proposed System &

Implementation

3.1 Working System

Employee and CCO are two roles in Hedge Fund Company. When employee joins
hedge fund company they need to sign an agreement to send a copy of statement to
the client as well. Agreement also includes sending a pre-trade request to CCO before
any transaction and CCO will further approve or decline the request.

Brokerage account contains broker statement which contains holdings and trans-
action. There are different broker for brokerage account. Broker is a firm that charges
commission or fees for every transactions performed by employee, tracks transaction
of employee and provide statement for employee.

Clients manually upload statement in compliance system.Then they extract trans-
action manually and check if any rule is violated. There are two types of rules, SEC
and hedge fund companys own rule.

In Compliance system, there are different hedge fund company. They are treated
as individually in compliance system. They have their own database in system. Each

client has own brokerage account, security, exchange, industry, sector. Compliance

16
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structure is shown in figure 3.1.

Security
Client 1
Broker Statment Holdings
Brokerage Account
(Broker) Transaction
Security
Client 2
Holdings
Broker Statment
Brokerage Account
(Broker) Transaction
Security
Client 3 » Holdings
Broker Statment
.
Brokerage Account
(Broker) Transaction
Security
Client 4 Holdings
Broker Statment
Brokerage Account
(Broker) Transaction
Security
Client n Holdings
Broker Statment
Brokerage Account
(Broker) Transaction

Figure 3.1: Compliance System Structure

3.2 Proposed solution

In current system,employee broker statement comes in paper or mail. While in elec-
tronic feed, compliance is talking with different broker to send employee statement in
data form rather than paper. Our clients talk with brokers to transform hard copy
statements into electronic system. This system is currently successfully established
with one of broker and hoping for others soon.

Broker sends data into xlsx/csv format. File is pushed into company’s data server
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and is periodically checked for a particular path and loaded into data warehouse. Then
after required data will be uploaded in compliance database with specific format.
There are number of brokers in compliance which increases with time. So data

integration and data processing is required. Proposed system shown in figure 3.2.

Broker

Platforms Compliance
Svstem
. XLS/CSV :

APl

. XLS/CSY =~ Server

Data Processing

Data Warehouse

Figure 3.2: Proposed System
There are following issues in proposed system.
a. Decentralized security.
b. Brokers can have multiple account in different hedge fund company
c. Different formats for different brokers.

d. No monitoring process

For above issues, following are some projected solutions:
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3.2.1 Centralized Security

In transaction and holding, security is important. So, whenever new transaction is
added in compliance it is mandatory to have security in compliance. In compliance,
for all hedge fund company they have their own security tables. Centralized security is
must here. In compliance, there is compliance admin client. When new security comes
it is added into compliance admin. In compliance function of an admin propagation
agent is to create a new security or to update existing security. Admin propagation

agent works shown in figure 3.3.

Create New
Security in All
Live Hedge

Not Found Fund Company END

Find Live Find Security in
Hedge Fund Security Master
Company Based on
Based on TICKER/CUSIP/ Update Existi

Customers list SECURITYNAME = Sec%riy[i n :IIS II\I\E‘

Agent Hedge Fund

Propagation Update in Yves Company

Existing Security -/.-
2
Found Security' End

No

Figure 3.3: Admin Propagation Agent Work

So, when new security comes it is created first in compliance admin rather than

create security into only one hedge fund company.

3.2.2 Mapping Tables

Brokers have different account in different hedge fund company. So mapping table is

created for their account.For Example,

Account number Hedge fund company

xXxxx-899 Hedge fund company1
xxxx-900 Hedge fund company?2
XXXX-345 Hedge fund company1
xxxx-621 Hedge fund companyb

Table 3.1: Account Mapping table
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It will help to improve performance as any transaction is added to an account, it

only needs to know to which company this account belongs to.

3.2.3 Staging Table

When data arrives we load as it is in our staging table .A staging table is same as
other tables in database. It is used to import data from some other data source into
SQL. It is used when if you want to process that imports some data from say csv/xlsx
files then you put this data in staging table. You may then decide to apply some data

cleaning process or business rules to data and move it to different staging tables.

3.2.4 Monitor Process

Another problem while creating a new account in compliance. It is required to track
exception or error. Also it is vital to monitor which account data was uploaded in

last run, where it is left because of error and the cause of error.

3.3 E-feed

In e-feed , there are multiple brokers that provides data using push or pull files.
In push, broker push files in the server location using SF'TP over SSH. In pull ,
application pulls files from broker location and then copy all the files in the server
location. E-feed architecture shown in figure 3.4

Data processor stores data in database. It stores a file and check if any data exist
in the file and put them in staging database as per the format.

Data Pre-processing is divided into three sections: Data mapping, Data conver-
sion , data translation. Data mapping is the process of mapping of broker’s field
with compliance’s field. It matches broker’s data with the compliance’s word. Data

conversion is process of changes required to move or convert data from one format to
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data as per compliance’s comfort. We change data type of data.Data translation is

the process of mapping broker data with Compliance choices. We want to transform

all dates to the same format internally .i.e., CCYYMMDD to MM/DD/YYYY.

FILE PULL

appuicaTion | | DATAFOLDER

DATA PROCESSOR

csv

FLAT FILE

Text

Processes files pushed or
pulled by broker. Things to
check:

A. File exists?

B. Record exists in file?

C. Finally load into staging

Data Pre-processing

DATA DATA

MAPPING CONVERSION TRANSLATION

DATA

}

FORENSIC RULES ENGINE

Compliance

(Set transaction and/or statement status)

Exception Management & Tracking

Staging DB

v

WS DB

BULK IMPORT (Relativity API)

Figure 3.4: Efeed architecture

Forensic rules is a set of rules and instructions to be followed.

It is different

for each client. Forensic rule engine is used to update the status of the transaction

according to the regulatory rules.
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Using relativity API, transactions are uploaded into compliance. If there is any
exception that obstacles the transaction, this system tracks and handle it using ex-

ception management tracking. It also tracks each record and monitor system shows

details according to it.

Go to broker
SFTP Copy to
= —
to getthe st i local server
N files

Send Email and P
Update status file Stop )
- J

not available. T

For each file
Store file in
DB

Data Pre-processing
Data Translation

/ 5 7
Data Mapping / Mapping of //

Data Conversion / AccountType

Frequencyof /

/ statement /
/ BasedonAfCH ]
Remove non [ TN
/ 3 < ist? !
Yes y alpha numeric  / A!\C Exls’t/./ No

characters  /

Status
=Pending

/ Mapping of //
/ Security Type //
y Based on 7 sta /" Exchange /
/" Trade date i < / /
/ facedaen Manually update 7 Issuer /
——rclpdile—y issuer as part of Industry /
Enrich Process of / pectaney/
security L Country /
/  Identify based on / issuer hotexist |
/ Cusip/Ticker/ / Associate dummy reaAe -
ISIN/SEDOL/ i issuer in security Security Statuszhending
Security name 1 ex. 2222z
Yes
¥
Update AN ) T ——— / - 7
status /Any _Any more- / SRR on Transaction / _Transaction~_ Create transaction /  Mapping of /
“ ., Yes— <«No—_ B / record id provided by f—» N _——Nos -« Transaction /
‘Exception errory/ ~records? / / ~_ Exist? -~ In CR / /
. N4 geores / brokers. y D CRiml Type /
in log % Y O s | ~ [ Tyee
No
Update status Transaction
“Complete” in log e
N Yes
indicator \{r\ansactiupj/ l
.
N J
Set status of
( END \‘ transaction
\

Figure 3.5: E-Feed Flow

E-feed flow shown in figure 3.5. E-feed process start then it is decided if push or
pull for broker. If pull, then go to broker SF'TP location to get the files. For that
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first establish connection with broker SF'TP location using SSH key. If file does not
exist, an e-mail is sent to the broker and status is updated to file is not available. If
does, then forwarded to local server. Same process applied to the push system but
difference is only that we connect our location server. For each file, broker provides
access code and client identifier at file name that CS can provide. In next step,
existence of file is checked and if not, then an e-mail is sent saying no files found and
if yes, it is stored in database. Data pre-processing is applied.[I7] There are three
steps Data mapping ,Data conversion, Data translation. Based on account number,
non-alpha-numeric characters are removed. If no account exist, then new account is
created with mapping of account type frequency of statement. Process proceeds with
status pending tag for newly created account. If yes, then based on trade date e-feed
file, statement is checked for its existence. If yes then process goes ahead but if no,
then statement is created in CR and process goes on. Now security is checked based
on Cusip/ Ticker/ ISIN/ SEDOL. If no, then a dummy issuer exist in security and
a new security is created with mapping of security type, exchange, issuer, industry,
sector or country. Status is changed to pending and forwarded. At last, based on
transaction ID provided by the broker, transaction is checked if exist or not. If yes,
then decided to keep or cancel the transaction. If there are no more records then
errors are checked and field is updated to Completed in log. If more records are

there, then whole process is repeated.

3.3.1 Exception

The following is a list of exceptions held by E-feed process:

a. Employee not found. This exception is shown if new employee joins Hedge
Fund Company and e-feed starts for that employee but employee is not created

in compliance.

b. Account number not found. This exception is shown if employee opens a

new account and e-feed start for that account but account is not created in
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compliance.

c. Statement not found. It is shown when transactions are uploaded but not found

any statement for that transaction.

d. Security not found. Shown when transactions are uploaded but no security is

found for that transaction in compliance.
e. Trade date not proper Shown when date format is improper.
f. Settlement date not proper. Exception is shown for improper date format.

g. Amount not proper. This exception is shown for errors that cant be converted

into decimal format.

h. Transaction Type not found. - If transaction type is not found in compliance

then it shows transaction type not found.

3.4 Transaction rule

Transaction rule engine is used to set transaction status according set of rules. In
compliance, there are restricted list, Watch list and PTC(Pre-Trade Clearance) ob-
jects. Using these three objects we can set transaction status. Restricted list contains
all securities that are restricted for trading that hedge fund company. Watch list con-
tains all issuers that are restricted for trading that hedge fund company. So, all
securities are restricted for security issuer that are in watch list.PTC is used by the

employee to send request for trading. Below is the list of transaction status.
a. Elevate - Restricted
b. Elevate Watch list
c. Elevate No Pre-clerance

d. Elevate Minimum Holding Period
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e. Elevate Pre-Clearance Out of Range

f. Cleared
( start
15 Security in——_ "N Set Transaction status
estricted Lis ‘Elevate - Restricted”
N
/‘m
) _ =
/ls/Security in— Y—» Set Transaction status
Watch List? ‘Elevate — Watch list’
N J Y.
Is PTN ~ r security s secto\ e Is PTC Set Transaction status
Requrled? WW obtained? 'Elevate — No Pre-clerance’
<
N
\ //’/A\\\
Is sell Minimum ™. v Set Transaction status ‘Elevate
ansactlon" Holdings? = Minimum Holding Period’
«
N
__—Greater than max—_ N—y| Set Transaction status ‘Elevate -
# transaction? Pre-Clearance Out’ of Range
Y
¥
Set Transaction

status ‘Cleared’

v

( End

Figure 3.6: Transaction Rule

So, all security restricted which security issuer are in watch list. PTC is request
that sent by employee for trading.
Status to set using transaction rule flow shown in figure 3.6. Transaction rules

starts by checking if the security is in restricted list or not. If yes, transaction status
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is set to Elevate restricted. If no, it is checked if security is in watch list or not. If
yes, status is changed to elevate watch list. If the output is no, requirement for PTC
is checked. Positive answer results to check security type is wise or not. Yes results a
check of PTC obtained or not. Yes says checking of sell transactions. If security type
is not wise then sector is wise or not is checked. If yes then PTC obtained or not
is checked and no results sell transaction checking. Positive sell transaction ask for
minimum holdings are available or not ad yes updates transaction status to Elevate
Minimum holding period IF no sell transaction or no minimum holdings, transaction

is set to Cleared and process ends here.
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Results

4.1 SSH

Data comes without header which is shown in figure 4.1.

Home | Insert  Pagelayout  Fommulas  Data  Review  View  LloadTest  Team -9 x
=5 ¥ cut . oo o = . ) | = E( =Y E AutoSum < ?
B Calibri 1 (A 2| IES S Wrap Text General ﬁ % _’;ﬁ & E\ Jen- Cﬁ
G A P SR Y e o (SR ) condtins Fomt G | s oo o | 5, s prak

Clipboard = Font = Alignment i Number = Styles Cells Editing

| RIC1 - fe | 1055102 2

1 2 3 a 5 6 7 8 9 10 1 12 13 14 15 16 E
1 | 1055102 20120430 1055102 US0010551028 AFL AFLAC INC EQ & COMMON STK  INSURANCE 6321 0 0 20
2 00846U10: 20120430 00846U101  US00846U1016 A AGILENT T EQ & COMMON STK  TECHNOLOGY 3825  39.35  39.35 20
3 | 9158106 20120430 9158106 US0091581068 APD AIR PROD! EQ & COMMON STK  BASIC INDUSTRIES 2813 7845  78.45 20

4 01741R10; 20120430 01741R102  US01741R1023 ATI ALLEGHEN EQ & COMMON STK  BASIC INDUSTRIES 3317 29.03  29.03 20/=
5 18490102 20120430 18490102 US0184901025 AGN ALLERGAN EQ & COMMON STK  HEALTHCARE 2834 9164  91.64 20
6 20002101 20120430 20002101 US0200021014 ALL ALLSTATE £Q & COMMON STK  INSURANCE 6331  34.44  34.4a 20
7 03027X10( 20120430 03027X100  US03027X1000 AMT  AMERICAI £Q.& COMMON STK  TECHNOLOGY 4899 67.2 67.2 20
$ 37389103 20120430 37389103 GBOOBSBTOKO7 7777 AON CORI EQ & COMMON STK  FINANCE 6411  49.22  49.22 20
9 37833100 20120430 37833100 US0378331005 AAPL  APPLEINC EQ & COMMON STK  TECHNOLOGY 3571 57L53  S57L53 20
10| 54937107 20120430 54937107 US0549371070 BBT BB &TCO EQ & COMMON STK  FINANCE 6021  29.38  29.38 20
11 09247101 20120430 09247X101  US09247X1019 BLK BLACKRO( EQ & COMMON STK  FINANCE 6211  172.69  172.69 20
12| 97023105 20120430 97023105 US0970231058 BA BOEING Cl EQ.& COMMON STK  AEROSPC/DEFENSE 3721 7185 7185 20
13 11E+08 20120430 110122108 US1101221083 BMY BRISTOL N EQ & COMMON STK  HEALTHCARE 2834 3455  34.55 20
14 1.11E+08 20120430 111320107 US1113201073 BRCM  BROADCOCLA £Q.& COMMON STK  TECHNOLOGY 3674 33.89  33.89 20
15| 1.49E+08 20120430 149123101 US1491231015 CAT CATERPILL EQ & COMMON STK  CAPITALGOODS 3531 85.89  85.89 20
16 1.57E+08 20120430 156782104 US1567821046 CERN  CERNERCI EQ & COMMON STK  HEALTHCARE 7373 BL53 8153 20
17 1.67E+08 20120430 166764100 US1667641005 cvx CHEVRON EQ & COMMON STK  ENERGY 2911 100L.92 10192 20
18| 1.9E+08 20120430 189754104 US1897541041 COH COACH IN EQ & COMMON STK  CONSUMER CYCLCAL 3911 59.93 5993 20
19 19075F10€ 20120430 19075F106  US19075F1066 CIE COBALTIN EQ & COMMONSTK  GAS 1311 21.87  21.87 20
20 1.94E%08 20120430 194162103 US1341621039 cL COLGATE | £Q & COMMON STK  CONSUMER STABLE 2844 10132 10132 20
21 20030N10 20120430 20030N101  US20030N1019 CMCSA  COMCAST CLA E£Q & COMMON STK  SERVICES 4841 3071 30.71 20
22| 2.36E+08 20120430 235851102 US2358511028 DHR DANAHER EQ & COMMON STK  CAPITALGOODS 3823 5141 5141 20
23 |23918K10f 20120430 23918K108  US23918K1088 DVA DAVITA IN EQ & COMMON STK  HEALTHCARE 8092 8811  88.11 20
24| 2.55E+08 20120430 254687106 US2546871060 DIS WALT DIsI EQ & COMMON STK  SERVICES 7996 47.18  47.18 20
25 | 25470F104 20120430 25470F104  US25470F1049 DISCA  DISCOVERCLA EQ & COMMON STK  UNCLASSIFD/OTHER 4841  50.06  50.06 20
26 2.61E+08 20120430 260543103 US2605431038 DOW  DOW CHEl £Q & COMMON STK  BASIC INDUSTRIES 2821 32 32 20

DRO DRIL-QUIE ENFRGY 35336171 6171 2

1R 20120430 262037104 1152620371045
v | security 4

FO & COMMON STK
11 il

Figure 4.1: Security Data

Data is entered with header manually. Security is mapped with compliance admin

security. There are four cases in compliance admin security.

27
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a. Ticker and Security name both exist.

b. Ticker Exist but Security name not exist.

c. Ticker not exist but Security name exist.

d. Ticker and Security name both not exist.

28

In cases a and b, security in compliance admin security is not added or updated.

For case ¢, Security is updated in compliance admin security assuming improper

information. For case d , new security is created in compliance admin security. All

above cases are shown in figure.

A B

1 JPM Se|~|Date of v | CUSIP Nun ~ | SEDOL Number| ~ |ISIN Nu ~ | TickerS| ~ | Security Description 1

37389103 GBOOBSBTOKO7
75 887321207 20120430 88732J207
83 15135U10¢ 20120430 151350109
54 82481R10¢ 20120430 82481R106

9 37323103 20120430

A B

JPM Se| ~ | Date of ~ | CUSIP Nun ~ | SEDOL Number| = | ISIN Ny = | TickerS | Security Description 1

1055102 20120430

00846U10. 20120430 00846U101

9158106 20120430

18430102 20120430
20002101 20120430

03027X10( 20120430 03027X100

10 37833100 20120430
11 54937107 20120430

12 09247X101 20120430 09247X101

13 97023105 20120430
14 1.1E+08 20120430
15 | 1.11E+08 20120430
16 1.49E+08 20120430
17 1.57E+08 20120430
18 1.67E+08 20120430
19 1.9e+08 20120430

20 19075F10€ 20120430 18075F106

21 1.94E+08 20120430

22 20030N10: 20120430 20030N101

23 2.36E+08 20120430

24 23918K10¢ 20120430 23918K103

25 2.55E+08 20120430

26 25470F104 20120430 25470F104

27 | 2.61E+08 20120430
28 2.62E+08 20120430

29 26875P101 20120430 26875P101

30 2.78E+08 20120430

212 79FHIR MV1IN420
K 4+ b | Sheetl

1
-
=
a
5 01741R10Z 20120430 01741R102
[
T
8

c | D

US8873212078

Figure 4.2: Case A - Ticker and Security name both exist.

& D

1055102 US0010551028
Us00846U1016
9158106 US0091581068
US01741R1023
18430102 US0184301025
20002101 US0200021014
US03027X1000
37833100 US0378331005
54937107 US0549371070
U509247X1019

97023105 US0970231058
110122108 US1101221083
111320107 US1113201073
149123101 US1491231015
156782104 US1567821046
166764100 US1667641005
189754104 US1897541041
US19075F1066
194162103 US1941621039
US20030N1019
235851102 US2358511028
US23918K1088
254687106 US2546871060
US25470F1043
260543103 US2605431038
262037104 US2620371045
US26875P1012
272058102 US2780581029
27RAATIN2 llcﬂ_ﬂﬁmm’a%

Compliance Admin Security

CA15135U1093
US82481R1068

E

F
AON
TWC

CVE
SHPG

F

BMY
BRCM

CERN

CMCSA

G H

AONPLC Exist
TIME WARNER CABLE INC  Exist
CENOVUS ENERGY INC Exist
SHIRE PLC Exist

G | H 1 1 K
- | Ticker Exist-¥| Security r.T| Securit| ~ | Securi v |Secu ~ |S ~

AFLAC INC Exist Not exist
AGILENT TECHNOLQOGIES INC Exist Not exist
AIR PRODUCTS & CHEMICALS INC Exist Not exist
ALLEGHENY TECHNOLOGIES INC Exist Not exist
ALLERGAN INC Exist Not exist
ALLSTATE CORP Exist Not exist
AMERICAN TOWER CORPORATION  Exist Not exist
APPLE INC. Exist Not exist
BB &T CORP Exist Not e:
BLACKROCK INC Exist Not exist
BOEING CO Exist Not exist
BRISTOL MYERS SQUIBB CO Exist Not exist
BROADCOM CORP Exist Not exist CLA
CATERPILLAR INC Exist Not exist
CERNER CORP Exist Not exist
CHEVRON CORP Exist Not exist
COACH INC Exist Not exist
COBALT INTERNATIONAL ENERGY INC Exist Not exist
COLGATE PALMOLIVE CO Exist Not exist
COMCAST CORP Exist Not e CLA
DANAHER CORP Exist Not exist
DAVITA INC Exist Not exist
WALT DISNEY CO Exist Not exist
DISCOVERY COMMUNICATIONS INC  Exist Notexist CLA
DOW CHEMICAL CO Exist Not exist
DRIL-QUIP INC Exist Mot exist
EOG RESOURCES INC Exist Not exist
EATON CORP Exist Not exist
ERAY INC Exist

Exist
Exist
Exist
Exist

] K

Nmnf‘ n’xjs}““—‘

Ready

94 of 101 records found | 23 |

N e

~ | Ticker Exi|-¥| Security nam -¥| Securit| ~ | Securit| = | Securit » | S ~ | JPM Mz ~ | JPM Ming ~

EQ & CON FINANCE
EQ & COMTECHNOLOG
EQ & COMGAS

EQ & CON HEALTHCARI

N o
JPM Mg ~ | JPM Ming
EQ & COM INSURANCE
EQ & COM TECHNOLOG
EQ & CONM BASIC INDUS
EQ & COM BASIC INDUS
EQ & CONM HEALTHCARI
EQ & COM INSURANCE
EQ & CONM TECHNOLOG
EQ & COM TECHNOLOG
EQ & COM FINANCE
EQ & COM FINANCE
EQ & COM AEROSPC/DI
EQ & COM HEALTHCARI
EQ & COM TECHNOLOG
EQ & COM CAPITAL GO
EQ & COM HEALTHCARI
EQ & COM ENERGY
EQ & COM CONSUMER
EQ & COM GAS
EQ & COM CONSUMER
EQ & COM SERVICES
EQ & COM CAPITAL GO!
EQ & COM HEALTHCARI
EQ & COM SERVICES
EQ & CON UNCLASSIFD
EQ & COM BASIC INDUS
EQ & CON ENERGY
EQ & COM ENERGY
EQ & CON CAPITAL GO
EN & COMTECHNNI NG

[Fam

Figure 4.3: Case B - Ticker Exist but Security name not exist.
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A B C D E F G H I J K L M N o
1 JPM Security ~ | Date of Seq » | CUSIP Nur ~ |SEDOL Numbet = |ISIN N~ | TickerS - | Security Description 1 ~ | Ticker Exic¥|Securit T|Securit v | Securit| ~ | Securit » |§ ~ [JIPM M|~ | IPM Min{~
92 780259206 20120430 780259206 US7802592060 RDS A ROYAL DUTCH SHELL PLC Not exist Exist ADR EQ & COIENERGY

Figure 4.4: Case C - Ticker not exist but Security name exist

A B c D E F G T J K L (M| N o
1 JPM Se| » |Date of ~ |CUSIP Nun ~ | SEDOL Number| = |ISIN| * | TickerS v | Security Description 1 ¥ | Ticker Ey-T|Security.¥| Securit| » | Securi| ~ | Secu ~ ||~ JPM Mg ~ | JPM Minc ~
E 8.55E+08 20120430 854502101 US8545021011 SWK STANLEY BLACK & DECKER,INC. INDT exist .INUt exist EQ & COM UNCLASSIFD
89 | 6.41E+08 20120430 6410659406 US6410634060 NSRGY NESTLESA Not exist Notexist SPONSAC EQ & CONM CONSUMER

Figure 4.5: Case D - Ticker and Security name both not exist.

4.1.1 Compliance Admin Security output

Output is implemented in console application in .net C#. Which take security csv
file as input.

As discussed earlier, firstly, ticker is checked for its existence in system. Same way,
security name and CUSIP are checked in order and according to that, new security
is created. If ticker or CUSIP is found, no further action takes place. If security
name exist but ticker is not than security is updated using broker details. If none of
them exist in compliance system, then new security is created in compliance admin
security.

For given data set compliance admin security output is show in figure.

t

# D Security Hame Ticker cusip Security Type Exchange System Created On System Last Modified On

1 Il Edit STANLEY BLACK & DECKER,INC. SWK 854502101 Equity NYSE 1211372015 11:55 PM EST 12/13/2015 11:55 PM EST
z D Edit NESTLESA NSRG Y 641069406 Equity oTc 1211372015 11:55 PMEST 12/13/2015 11:55 PM EST
3 IH Edit Royal Dutch Shell PLC RDS A 780259206 Equity NYSE 121612014 5:16 AM EST 12/13/2015 11:55 PM EST
4 D Edit Zendesk, Inc. ZEN 98936101 Equity NYSE 121112015 8:00 AM EST 12/1142015 8:00 AM EST
s D Edit Prudential Financial, Inc. PRA 744320102 Equity NYSE 12112015 T7:4% AM EST 1211142015 7:49 AM EST

Figure 4.6: Compliance Admin Security output

4.1.2 Admin Propagation Agent Output

It is implemented using relativity agent functionality. Relativity platform allow to
create and customize agent. Admin propagation agent is created to make security

centralized.
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# D Security Name Ticker Ccusip Security Type Exchange System Created On System Last Modifi..t
CAIY | s || (Al (Al (Al (Al v (Al v | (an ~
1 O Edit NESTLESA NSRG Y 641068406 Equity oTC 1211472015 12.06 AMEST  12/14/2015 12:06 AM EST
2 D Edit STANLEY BLACK & DECKER,INC. SWK 854502101 Equity NYSE 1211472015 12:06 AM EST  12/14/2015 12:06 AM EST
3 D Edit Royal Dutch Shell PLC RDS A 780259208 Equity NYSE THO2014 426 PM EDT  12/14/2015 12:08 AM EST
4 O Edit Test 4 Equity Test TI0/2014 4:31 PMEDT  12/8/2014 7.19 AM EST
5 D Edit Zweig Total Return Fund, Inc. (The) ZTR Equity NYSE 702014 431 PMEDT  12/8/2014 7:19 AM EST

Figure 4.7: Admin Propagation Agent Output

Any addition or update in security is checked by admin propagation agent peri-
odically in compliance admin and if found then added or updated in all other hedge
fund company. Hedge fund company data is updated after compliance admin changes

security table. Output is shown in figure.

4.2 E-Feed

4.2.1 December 2015 Transaction

For December 2015, number of transaction are 64. Transactions are created in 7
different workspace and 27 accounts were affected. In workspace 1, five transac-
tions are created and two accounts are affected. In workspace 2, nine transactions
are created and one account is affected. Workspace 3 has eleven transactions and
five affected accounts. In workspace 4, three transactions are created with three af-
fected accounts. In workspace 5, eight transactions are created and two accounts
are affected. In workspace 6, nineteen transactions are created and ten accounts
are affected. Workspace 7 has nine transactions with four affected accounts. All

transactions are shown in figure 4.8 below.

# Public Security BrokerStatements Transacti... | Transaction... | Price Per Unit | Quantity_ Trade Date | Settlement ... | IPO Private or Li... | Description
@ v (A1) (A1) v || Al (a1) (A1) (A1) (A1) (A1) voan v
1 Edit 30 Company Broker Statement 12_31_2015 Sel 1 No
2z Edit  Zendesk, Inc Broker Statement 12_31_2015 sell 1 Mo
3 Edit  Apple inc Broker Statement 12_31_2015 Buy S107.5 1 Mo
4 Edit  River Valley Bancorp. Broker Statement 12_31_2015 Buy 53417 1 No
Edit  Goca-Cola Company (The) Broker Statement 12_31_2015 Buy 54384 1 No
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* 0 Public Security | BrokerStatements | Transaction... | Price Per Unit | Quantity_ | Trade Date | Settiement ... | IPO | Private or Li... | Description
[ v [ o [ean e oan | [[en || o |[ 2 ) + o RIED
1 0 Edit Perficient, Inc. Broker Statement 12_31_2015 Buy $293.59 $17.27 17.00 121232015 12/28/2015 No No
2@ Edit Terex Corporation Broker Statement 12_31_2015 Buy 5184370 $17.80 103.00 122102015 12/26/2015 No Mo
3 0 Edit Imperva, Inc. Broker Statement 12_31_2015 Sell §7,366.47 $65.19 113.00 121282015 1/312016 No No
4 Edit ‘Acadia Healthcare Company, Inc. Broker Statement 12_31_2015 Sell $3,045.60 $63.45 48.00 12142015 12192015 No No
5 0O Edit Adobe Systems Incorporated Broker Statement 12_31_2015 Buy 534391852 58412 371.00 124282015 11212016 No Mo
6 O Edit Airgas, Inc. Broker Statement 12_31_2015 Buy $60,262.30 $137.80 437.00 121282015 1/2/2016 No No
70 Edit Hanesbrands Inc. Broker Statement 12_31_2015 Buy $16,799.16 82857 588.00 121282015 112/2016 No No
8 0O Edit Aon ple Broker Statement 12_31_2015 Buy 578,457.60 $91.23 860.00 1212802015 11212016 No Mo
s O Edit ‘Apogee Enterprises, Inc. Broker Statement 12_31_2015 Sell $14,897.06 $44.37 338.00 121282015 1/2/2016 No No
# O Public Security ‘ Broker Statements | Transacti... ‘ Transaction... ‘ Price Per Unit |Qlalllity7 ‘ Trade Date | Settlement ... ‘ PO ‘ Private or Li.. | Description |
1 [tan Jom e || oy [ |y [ | e v | v e J
1. @ Edit AtriCure, Inc. Broker Statement 12_31_2015 Sell 52,883.08 $21.89 182.00 1212812015 1/212016 No No
2 @ Edit Griffon Corporation Broker Statement 12_31_2015 Sell 5594280 $17.90 332.00 1212812015 1/212016 No No
3 @ Edit Bristol-Myers Squibb Company Broker Statement 12_31_2015 Sell 520,128.47 $69.17 291.00 1212812015 1/212016 No No
4 Edit Brookfield Asset Management Inc Broker Statement 12_31_2015 Buy 5124371 $31.89 39.00 1212372015 121282015 No No
5 @ Edit ‘Cempra, Inc. Broker Statement 12_31_2015 Sell $2,600.40 $29.55 88.00 12152015 12202015 No No
6 O Edit Dow Chemical Company (The) Broker Statement 12_31_2015 Sell $4,312.90 $50.15 86.00 12182015 12232015 No No
70 Edit ‘Chevron Corporation Broker Statement 12_31_2015 Buy $5,253.38 $83.81 56.00 121232015 12282015 No No
8 O Edit ‘CIENA Corpoeration Broker Statement 12_31_2015 Buy $930.60 $21.15 4400 12/30i2015 142016 No No
9 O Edit Clovis Oncology, Inc. Broker Statement 12_31_2015 Sell $269.20 $3385 8.00 12212015 12/28/2015 No No
1m0 Edit ‘Colfax Corporation Broker Statement 12_31_2015 Sell $2,466.85 $2385 103.00 122472015 12/28/2015 No No
"o Edit ‘Comm\/ault Systems, Inc. Broker Statement 12_31_2015 Buy §5,82292 $39.08 149.00 1212312015 12/28/2015 No No
* 0O Public Security ‘ BrokerStatements. | Quantity_ ‘ Trade Date | Settlement PO
o | o) ) || oy |y | oy |y 4 ) v |
1 0 Edit ‘Cornerstone OnDemand, Inc. Broker Statement 12_31_2015 Buy 551927 527.33 18.00 12/8/2015 12114i2015 No No
2@ Edit Daita Inc. Broker Statement 12_31_20156 Buy 583288 S71.76 13.00 121002015 121152015 No HNo
3 0 Edit DexCom, Inc. Broker Statement 12_31_2015 Buy $1,108.52 $79.18 14.00 120152015 1212012015 No No
Pls) Public Security | BrokerStatements ‘ Transacti... ‘ Transaction... | Price Per Unit ‘ Quantity_ | Trade Date ‘ Settlement ... | PO
) [ [ e e [y || o [ oy || o ) v | ) J
10 Edit Chatham Lodging Trust (REIT) Broker Statement 12_31_2015 Buy 577826 52288 3400 121112015 12/6/2015 No No
2 0 Edit Ebix Inc Broker Statement 12_31_2015 Sell $5,279.30 $34.08 155.00 121282015 1132016 No No
3 0 Edit Exxon Mobil Corporation Broker Statement 12_31_2015 Buy $767.63 $26.47 29.00 12/92015 121142015 No No
4 Edit Fidelity National Financial, Inc. Broker Statement 12_31_2015 Buy 57,458.00 $33.90 220,00 122412015 12292015 No No
5 0O Edit “Valmont Industries, Inc. Broker Statement 12_31_2015 Buy 5234220 511711 2000 121112015 12/6/2015 No No
6 O Edit ‘Generac Holdlings Inc. Broker Statement 12_31_2015 Sell $440.30 $31.45 14.00 12412015 12/8i2015 No No
7 0 Edit ‘Chicago Bridge & Iron Company Broker Statement 12_31_2015 Sell $421.10 4211 10.00 1212212015 1202712015 No No
NV,
8 O Edit H&E Eguipment Services, Inc. Broker Statement 12_31_2015 Buy $2,948 82 $16.68 177.00 1212212015 1202712015 No No




CHAPTER 4. RESULTS 32

# Public Security BrokerStatements Transacti... |Transaction... | Price Per Unit | Quantity_ Trade Date | Settlement... | IPO Private or Li... | Description
[ (A1) (A1) v || (A1) (Al (A1) (A1) (1) v A v A

1 Edit  HMS Holdings Corp Broker Statement 12_31_2015 Buy No No

2 Edit  Homeway, Inc. Broker Statsment 12_31_2015 Buy No Mo

3 Edit  Imperva, Inc Broker Statement 12_31_2015 Buy No No

4 Edit  Infinera Corporation Broker Statsment 12_31_2015 Buy No Mo

5 Edit  Integrated Device Technology, Inc. Broker Statement 12_31_2015 Buy No No

6 Edit  Intel Corporation Broker Statsment 12_31_2015 Buy No Mo

7 Edit  Chicago Bridge & Iron Company N.V. Broker Statement 12_31_2015 Buy No No

8 Edit  Kinder Morgan, Inc. Broker Statsment 12_31_2015 Buy No Mo

] Edit  EbixInc Broker Statement 12_31_2015 Sel No No

10 Edit  China Xiniya Fashion Limited Broker Statsment 12_31_2015 Buy No Mo

" Edit  Mohewk Industries, Inc Broker Statement 12_31_2015 Sel No No

12 Edt  LPL Financial Holdings Inc. Broker Statsment 12_31_2015 Buy Mo Mo

13 Edit  Hamiton Bancorp, Inc Broker Statement 12_31_2015 Sel No No

14 Edt  3M Company Broker Statsment 12_31_2015 szl Mo Mo

15 Edit  Oceaneering International, Ine Broker Statement 12_31_2015 Sel No No

18 Edit  Integrated Device Technology, Inc. Broker Statsment 12_31_2015 szl Mo Mo

17 Edit  Integrated Device Technology, Inc Broker Statement 12_31_2015 Buy 5 No No

18 Edt  Oakres Capital Group, LLC Broker Statsment 12_31_2015 Buy $3,283.37 547.73 142016 No Mo

19 Edit  Kinder Morgan, Inc Broker Statement 12_31_2015 Buy 51811 12H412015 No No

# Public Security BrokerStatements Transacti... | Transaction... | Price Per Unit | Quantity_ Trade Date | Settlement ... |IPO Private or Li... | Description
(an v (Al (Al v | A (Al (Al (Al (Al (Al v (A v | an

1 Edit  Kinder Morgan, Inc. Broker Statement 12_31_2015 Buy $3,640.80 51517 121812015 Mo Mo

2 Edit  Apple Ine Broker Statement 12_31_2015 Sel 5512180 $107.95 4800 12024 5 No No

3 Edit  ZumiezInc Broker Statement 12_31_2015 sel §702.18 514.94 47.00 12720 Mo Mo

4 Edit  DexCom, Inc Broker Statement 12_31_2015 Sel $3,48284 1212312015 Mo No

5 Edit  Coffax Corporation Broker Statement 12_31_2015 Sel 58,436.00 528.12 12/412015 = No No

6 Edit  Chatham Lodging Trust (REIT) Broker Statement 12_31_2015 Sel $826.84 s21.11 400 121142015 Mo Mo

7 Edit  Castie (AM.) &Co, Broker Statement 12_31_2015 Sel 555.50 52.22 2500 12402015 12152015 No No

8 Edit  Vodafone Group Flc Broker Statement 12_31_2015 Buy 53212 1212312015 1212812015 Mo Mo

] Edit  Neffix, Inc. Broker Statement 12_31_2015 Sel §124.91 12/ 12 5 No Mo

Figure 4.8: Dec Transactions

4.2.2 January 2016 transaction

For January 2016 number of transactions are 41. Transactions were created in 6
different workspace and 18 different accounts. In workspace 1, there was one transac-
tion created and one account was affected. Workspace 2 has 4 transactions and there
affected accounts. Workspace 3 has nine transactions and four affected accounts.
Workspace 4 consists of six transactions and three affected accounts. In work space
5, four transactions were created and two accounts were affected. Workspace 6 has
seventeen transactions and five affected accounts. All transactions are shown in figure

4.9 below.

# Public Security Broker Statements Transacti... | Transaction... | Price Per Unit | Quantity_ Trade Date Settlement ... | IPO Private or Li... | Description

an v (A (Al oA (Al (Al (A (Al (Al (A v (Al

$1,014.30 $48.30 21.00 1152016

1 Edit  Bed Bath & Beyond Inc Broker Statement 01_31_2016 el
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® O Public Security | BrokerStatements |T|anlactiol|... ‘ Price Per Unit ‘ Quantity_ |Tﬁﬂe Date ‘ Settlement ...  IPO | Description |
[ ) | o || e | 1 v e v |l |

10 Edit Coca-Cola Company (The) Broker Statement 01_31_2016 Sell $708.05 $41865 17.00 1182016 1/24/201€ No No

2 0 Edit Boston Beer Company, Inc. (The) Broker Statement 01_31_2016 Buy 514,805.00 5164.50 90.00 112612016 1302016  No No

3 @ Edit Prudential Financial, Inc. Broker Statement 01_31_2016 Sell $2,279.50 $48.50 47.00 1252016 1/28/2016 No No

4 0 Edit American International Group, Inc. Broker Statement 01_31_2016 Buy $17,229.24 $54.18 318.00 11282016 2722016 No No

# 0O Public Security | BrokerStatements . | Price Per Unit |Q|llllﬁty_ |T|ade Date ‘ Settlement ... | IPO

) e e s i) e a1 .

10 Edit Yelp Inc. Broker Statement 01_31_2016 Buy 5284.90 $25.90 11.00 11872016 113/2016 No No

2 0 Edit  Cota-Cola Company (The} Broker Statement 01_31_2016 Buy 5218712 $42.06 52.00 12212016 1/26/2016 Ne Ne

3 @ Edit NewBridge Bancorp Broker Statement 01_31_2016 Sell 5232760 $10.58 22000 1202016 11242016 No No

4 Edit Krispy Kreme Doughnuts, Inc. Broker Statement 01_31_2016 Buy $607.84 $13.81 4400 1142016 2118/2016 Ne No

5 @ Edit BankFinancial Corporation Broker Statement 01_31_2016 Buy 552374 51247 42.00 11312016 1/18/2016 No No

6 O Edit iPass Inc. Broker Statement 01_31_2016 Buy $38.95 50.95 41.00 112212016 1/26/2016 No No

7T 0 Edit Dynex Capital, Inc. Broker Statement 01_31_2016 Buy 39741 8573 17.00 112812016 21412016 Ne Ne

8 O Edit Coca-Cola Company (The) Broker Statement 01_31_2016 Sell $1,541.05 $41.65 37.00 1182016 1124/2016 No No

s O Edit Prudential Financial, Inc. Broker Statement 01_31_2016 Sell $8,300.72 $48.26 172.00 11252016 1/28/2016 Ne No

# O Public Security | BrokerStatements Price Per Unit ‘ Quantity_ |Tl8de Date ‘ Settlement PO | Description |
ian ) iz [[an [ [[cam ) v e ) \

10 Edit Unifi, Ine. Broker Statement 01_31_2016 Sell $1.11228 52418 46.00 112212016 1/26/2016 No No

2 B8 Edit First Bancorp Broker Statement 01_31_2016 Sell $383.75 s187s 21.00 112812016 242016 No No

3 @ Edit Atmel Corporation Broker Statement 01_31_2016 Sell $143.26 S57.96 16.00 112212016 1/26/2016 No No

4 Edit Electronic Arts Inc. Broker Statement 01_31_2016 Buy $1,38450 $6295 2200 11812016 1122016 No No

5 @ Edit Superior Uniform Group, Inc. Broker Statement 01_31_2016 Sell 5154245 §16.85 91.00 11812016 1132016 Mo No

6 O Edit BankFinancial Corporation Broker Statement 01_31_2016 Sell §5018.65 §58.37 86.00 1132016 1182016 No No

® O Public Security ‘ BrokerStatements - ‘ Price Per Unit | Quantity_ |Tﬁﬂe Date ‘ Settlement ... | IPO Private or Li.. ‘ Description ‘

[(an @ e [[van [ am e | o o v e v | |

10 Edit Neurocring Biostiences, Inc. Broker Statement 01_31_2016 Buy $3,051.84 84624 66.00 11812016 1/13/2016€ Ne No

2 0 Edit  Acacia Research Corporation Broker Statement 01_31_2016 Buy $101.08 5361 28.00 12812016 2/4/2016 No HNo

3 @ Edit ‘Guggenheim Strategic Opportunities Fund  Broker Statement 01_31_2016 Sell $2,488.20 $15.95 156.00 112812016 2/412016 No HNo

4 0 Edit Zendesk, Inc. Broker Statement 01_31_2016 Sell $5,22060 82260 231.00 1142016 1/18/2016 No No

# 0O Public Security ‘ BrokerStatements Transacti... ‘ Transaction... ‘ Price Per Unit |(ﬁlal|lity7 | Trade Date ‘ Settlement ... | IPO ‘ Description

L ) [[can I [ en [[can A v e v e

1 (=] Edit Sun Communities, Inc. Broker Statement 01_31_2016 Buy $538.568 $87.07 800 172016 1M22016 No No

2 B Edit Layne Christensen Company Broker Statement 01_31_2016 Buy 569.60 5464 15.00 112212016 112612016 No No

3 0 Edit Ebix Inc Broker Statement 01_31_2016 Buy 57482 51247 6.00 111312016 1182016 No Mo

4 0 Edit Apple Inc. Broker Statement 01_31_2016 Buy $507.65 $101.53 500 112512016 1/28i2016 No Mo

5 O Edit Tri Continental Cerporation Broker Statement 01_31_2016 Buy $568.00 81775 32,00 1212016 1/2512016 Ne No

6 O Edit Dreamworks Animation SKG, Ine. Broker Statement 01_31_2016 Sell 3924.84 82569 36.00 112812016 2212016 Ne No

7T 0 Edit  Xinyuan Real Estate Co Ltd Broker Statement 01_31_2016 Buy 55430 5362 15.00 111312016 1182016 No No

8 O Edit Education Management Corporation Broker Statement 01_31_2016 Buy S0.16 50.08 200 112812016 2/47201¢ No Mo

s O Edit Netlist, Inc. Broker Statement 01_31_2016 Buy 8312 51.04 300 11282016 20472016 No Mo

10 O Edit Bank of Nova Scotia (The) Broker Statement 01_31_2016 Sell $12,616.50 $38.82 32500 11282016 222016 No No

"o Edit Tronex Limited Broker Statement 01_31_2016 Sell $25156 5331 76.00 112812016 2212016 Ne No

12 0 Edit  QEP Resources, Inc. Broker Statement 01_31_2016 Buy 51,456.44 $13.74 106.00 11512016 1M02016 No No

13 0 Edit Investors Title Company Broker Statement 01_31_2016 Buy $63,281.86 $93.89 674.00 162016 1172016 Ne Mo

140 Edit Trina Solar Limited Broker Statement 01_31_2016 Buy $111.00 $9.25 12.00 112212016 1/26i2016 No Mo

15 O Edit ‘On Track Innovations Ltd Broker Statement 01_31_2016 Buy §7.38 50.41 18.00 112212016 /2612016 No No

16 O Edit Patrick Industries, Inc. Broker Statement 01_31_2016 Buy $101.04 53368 3.00 12812016 2122016 Neo No

17 0O Edit Electronics for Imaging, Inc. Broker Statement 01_31_2016 Buy s272.22 545.37 6.00 12812016 2022016 Neo No

Figure 4.9: Jan Transactions
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4.2.3 Results Transaction Rule

For March 2016 number of transactions are 23. Transactions were created in 6 dif-
ferent workspace and 11 different accounts. In workspace 1, there was five transac-
tions created and two accounts was affected. Workspace 2 has two transactions and
one affected account. Workspace 3 has one transaction and one affected account.
Workspace 4 consists of five transactions and three affected accounts. In work space
5, six transactions were created and three accounts were affected. Workspace 6 has
four transactions and one affected account. In JPM broker there are thirteen transac-
tions. In Merrill Lynch broker, there are ten transactions. All transactions are shown

in figure 4.10 below.

# Public Security | BrokerStatements Brokerage Ac... | Transaction... Transaction ... | Price Per Unit | Quantity_ Trade Date | Settiement D... Status 1PO Private or Li... | Description
[EU. (Al (Al ()] v (AN (Al (Al () (A1) (Al Al v (AN v (Al
1 Edit  NewMountain  Broker Statement 3_31_2016 JP Morgan Buy 54,450,089 51482 300.00 142018 72016 Cleared No No
Finance
Corporation
2 Edit Icahn Broker Statement 3_31_2016 JP Morgan Buy 2460499 $52.00 31512016 31202016 Elevate - No No Ne
Enterprises L.P. Pre-Clearance
3 Edt  Monsanto Broker Statement 3_31_2016 Merill Lynch  Buy 5473614 118,00 40.00 Cleared No No
Company
4 Edit Baxter Broker Statement 3_31_2016 Merrill Lynch Sell $4,261.47 $71.06 60.00 2412016 32902 Cleared Mo No

International
Ine.

Edit CMEGroup  Broker Statement 3_31_2016 JP Morgan sel $6,663.12 580.04 74.00 312812018 4112016 Cleared Mo No
Inc.
# Public Secur... | BrokerStatements Brokerage A... | Transaction .. | Transaction ... | Price Per Unit | Guantity_ Trade Date | Settlement D... Status PO Private or Li... | Description
(A v (Al (a1 (A1) v | |ian (a1 (Al (Al) (A1) (A1) vl v an v | an
1 Edit  McDonaki&#3s:c Broker Statement 3_31_2016  JP Morgan  Buy 58,581.46 59864 87.00 32812018 4112016 Cleared No Ho
Corporation
2 Eoit  WilsGroup  Broker Statement 3_31_2016  JP Morgan  Buy $5,482.68 $48.39 111.00 31712018 32212016 Clearsg Mo No
Hokdings
Limited
# Public Security | Broker Statements Brokerage Account | Transact... | Transaction ... | Price Per Unit | Quantity_ Trade Date | Settlement D... | Status IPO | PrivateorLi... | Description
(an v (A1) (A1) @n vl (A1) (Al (A1) (Al (Al v (A v (A v || an
1 ot U.S. Siica Broker Statement 3_31_2016  Merrill Lynch Buy $3,679.28 53471 106.00 322016 T2016 Clearsg No Mo
Holdings, Inc
# Public Secur...| BrokerStatements Brokerage ACCOU... | Transact.. | Transaction ... Price Per Unit | Quantity_ TradeDate | Settiement... | Status IPO | Private or Li... Description
an v (Al (A1) (A v A (A1) (A1) (A1) (Al) (A1) v A v | A v | A
1 Edit  Perrigo Broker Statement 3_31_2016  Merrill Lynch Sel 53,680.05 $193.89 12.00 312272016 2502016 Cleared No No
Company
2 Edit  EastWest Broker Statement 3_31_2016 JP Morgan Buy £2,230.60 542.08 202572018 2802016 Cleared No No
Bancorp, Inc
3 Edt  United Rentals, Broker Statement 3_31_2016 JP Morgan Buy 51,078.81 see.91 12.00 372872016 4112016 Cleares No Mo
nc.
4 Edit  Fortinet, Inc.  Broker Statement 3_3_2016  Merrill Lynch sel 646.24 538.01 17.00 3872016 2112016 Elevate - No No
Minimum
Holding Periot
Edt  Flotek Broker Statement 3_31_2016  Merrill Lynch Buy 5729.70 s11.58 63.00 3572016 182016 Cleared No No

Industries, Inc.
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# Public Secur...
(an v

1 Edit  AT&T Inc.

2 Edt  BGE, Inc.

3 Edit  Chevron
Corporation

4 Edit  Coca-Cola
Company
(The)

Edt  Duke Energy

Corporation

6 Edit  Health Care
REIT, Inc.

# Public Secur...

[

1 Edit  PVH Corp.

2 Edit  Dick8#39s
Sporting Goods
Inc

3 Edit  Esterine
Technologies
Corporation

4 Edit  Staples, Inc.

BrokerStatements

(Al

Broker Statement 3_31_2016
Broker Statement 3_31_2016

Broker Statement 3_31_2016

Broker Statement 3_31_2016

Broker Statement 3_31_2016

Broker Statement 3_31_2016

BrokerStatements
(AN
Broker Statement 3_31_2016

Broker Statement 3_31_2016

Broker Statement 3_31_2016

Broker Statement 3_31_2016

Figure 4.10: March transaction with status

4.2.4 Monitor

Brokerage Accou... Transacti...| Transaction ...

(Al
Merrill Lynch
Merrill Lynch

Merrill Lynch

JP Morgan

JP Morgan

Merrill Lynch

Brokerage Accou...
(AN)
JP Morgan

JP Morgan

JP Morgan

JP Morgan

(Al

Transacti... Transaction ...

(A1)

Buy

$103.23
$87.28

§$102.39

541.27

§70.69

$2,101.60

$1677.24

Price Per Unit

$34.39

$43.62

$103.37

Price Per Unit

593.53

s16.28

Quantity_

Quantity_

Trade Date

31472018

3/18/2016

2016

Trade Date

2812016

252015

31402016

222016

Settlement ...

32018

31712016

2142016

3B2016

Settlement ...

31312016

3128/2016

31712016

72016

Status

(Al
Cleared
Cleared

Cleared

Cleared

Cleared

Cleared

Status
(Al
Cleared

Cleared

Cleared

<

4

PO

an T

H HEHd

5}

5]
3]

PO

(an v

Ne

No

o

35

Private or Li... | Description

(Al

B HEE

2]

Private or Li... | Description

(A1) v || ran

No

No

No

No

In following figure 4.11 shows that monitor process of the electronic feed. It shows

following data.

As of Date - Date on which the file was produced.

Feed Platform - broker name which is provided information.

Feed Process Status - Completed is set when all transaction are successfully

uploaded in compliance. Exception is set when any transaction are not uploaded

in compliance due to any exception.

Total Transaction - number of total transaction for that file

Uploaded Security - number of total security that need to create.

Uploaded Transaction -number of uploaded transaction successfully for that file

Exception Count - number of exception during uploading transactions.
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Feed Process ID |As Of Date  |Feed Platform Feed Process Status "Il:::lsactl'cn ;:::I::‘:y "I.'I::::ctl'cn ExceptionCount

10 04/30/2016 | Merrill Lynch Completed 10 3 10 0

] 0473072016 | JPM Completed 13 1 13 ]

8 0373172016 | JPM Completed 1 1 1 ]

7 03/31/2016 | JPM Exception 14 2 13 1

6 02/29/2016 | JPM Completed 6 0 6 ]

5 0173172016 | JPM Completed 4 1 4 ]

4 0173172016 | JPM Exception 41 18 37 4

3 123172015 | JPM Completed 7 7 7 0

2 12/31/2015 | JPM Exception 15 5 8 7

1 12/31/2015 | JPM Exception 64 13 49 15

Figure 4.11: Monitor System

Details of exception shown when click on exception count. In following figure 4.12

shows that exception details. It shows following data.

e Feed Process Id - Date on which the file was produced.

e Workspace - Client name for that exception.

e Account number - account number for that exception.

e Details - Gives details of that exception.

e Row number - exception for that row .

FeedProcesslD Workspace |Account Number Details Row Number
4 Whitheven Security is not found. 8
4 Whitheven Security is not found. 13
P Hunting Hill {\cco.mtnu’naer not 22
found
P Hunting Hill {\cco.mtnu’naer not 23
found

Figure 4.12: Exception
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4.3 Stock Predication

Data set range is from 1-Jan-2005 to 31-Dec-2015. Different data sources such
as yahoo finance and BSE india are considered for stock data. Same as that,
different exchange such as NYSE, NASDAQ, BSE are taken in account for stock
data and currency such as USD, INR. So, it is possible to check stock results

for different currency, exchange and sources.

Purpose is to predict profit for given time frame using stock history. Prediction
is ten percentage profit in thirty days. Six algorithms such as Neural Network,
SVM Polynominal, SVM Radial, Random Forest, Navie Bayes, k-NN are used.
Twelve attributes use in stock prediction algorithm which is generated from

nine technical parameters. Hold and Buy are two class of this algorithm.

In following table describe data information.

Security Source Exchange | Currency

MCD Yahoo NYSE USD
Finace

AAPL. Yahoo Nasdaq USD
Finace

LGF Yahoo NYSE USD
Finace

RIIL BSE India BSE INR

HDFCBANK BSE India BSE INR

MOREPEN BSE India BSE INR

Table 4.1: Data Set

4.4 Result of stock predication

For HDFC bank , results are shown in following figure for Naive Bayes, k-NN,
Neural Network, SVM Polynomial, SVM Radial, Random Forest. [18| 19, 20]
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4.4.1 Naive Bayes

______________________ Haive Baye= - - - - - o o e - moeoemmmmmmm o=
Correctly Classified Instances 278 T1.5909
&
ITncorrectly Classified Instances 150 28 .4091
&
Fappa statistic 0O.3256
Mean absolute error 0O.2484
Root mean sguared srror 0O.42c8
Relative absolute erroxr 8B0.7764 B
Root relative sguared erroxr 91 .92332 %
Total Number of Instances 528
== Confusion Matrix =———
a b <—— oclassified as
294 ea | a = hold
az 84 | b = buy
=== Detailed Accuracy By Class =—=—=
TE Rate FF ERate Precision Recall F—Measure
ROC Area Class
o.812 O.4594 Oo.7az O.a1z O.797
O.751 hold
o.50e O.188 Oo.552 0O.50¢ Oo.528
o.7351 Iy
Weighted nvg. O.71e O.258 o.71 O.71e O.71z2
O.751
Figure 4.13: NB
4.4.2 k-NN
...................... e
Correctly Classified Instances 4e0 a7.121=
k]
Incorrectly Classified Instances e8 1z2.8788
%
Kappa statistic O.70132
Mean absolute serrox O.1e81
Root mean sguared error o.29202
Belative absolute error 28.9772 %
Root relatiwve sguared exrroxr 62 .4975 %
Total Numkber of Instances Sz28
=== cCconfusion Matrixz =—=
a b <—— classified as
228 24 | a = hold
24 122 | b = buy
=== Detailed Accuracy By Class =——=
TE Rate FE Rate Precision Recall F—Measure
ROC RArea Class
0O.90c Oo.205 0.90c 0O.%206 0O.90c
O.95 hold
0.7595 O.0%4 0.7595 O.795 O.795
0.95 busy
Weighted Avg. o.871L o.17 O.871 o.871 o.871L
O.95

Figure 4.14: kNN
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4.4.3 Neural Network

...................... Neural HNetwWoXK. - - - o - s o o s s 22 2 22 === = =
Correctly Classified Instances 4071 T5.947
]
Incorrectly Classified Instances 127 Z4.0532
k-]
FRappa statistic Oo.3871L
Mean absolute errox O.z257Z2
Root mean sguared errox O.4289
Relative absolute error S5S5.63224 %
Root relatiwve sguared erroxr 94 .53242 %
Total Numkber of Instances Sz28
=== Confusion Matrix ===
a b <—— classified as
3226 2se | a — hold
S1 75 | b = buy
=== Detailed Accuracy By Class =——=
TE Rate FE Rate Precision Recall F—Measure
ROC Area Class
O.901 O.548 o.782 O.901L o.837
oO.7TS hold
O.452 O.0%9% oO.&c76 O.452 O.542
o-.779 s
Weighted Dvg- o.759 O_.407 O.748 O.7T59 O.7T44
oO.-.77S
Figure 4.15: Neural Network
.
4.4.4 SVM Polynomial
______________________ SVM Polvynomial. .. ... co oo oo oo eaaan
Correctly Classified Instances 266 &9 .2182
£
Incorrectly Classified Instances 162 20.6818
%
Kappa statistic 0.0454
Mean absolute error 0.320c8
Root mean sguared error 0.553%9
Relative absolute error 71.128 %
Root relatiwve =sguared error 112.20659 %
Total Numkber of Instances Sz2a
=== cCconfusion Matrix =
a b <—— classified as
359 2 1 a = hold
159 T b = buy
=== Detailed RAccuracy By Class =—=
TEF Rate FP Rate Precision Recall F—Measure
ROC hArea Class=s
0o.9952 o.958 0.693 o.9952 o.81lc
o.517 hold
o.04a2 o.008 o.7 o.04a2 o.08
o.517 buy
Weighted Avg. 0.693 0.65% 0.695 0.693 0.584
0.517

Figure 4.16:

SVM Polynomial
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4.4.5 SVM Radial

Correctly Classified Instances

=

Incorrectly Classified Instances

=

Fappa sSstatistic

Mean akbsolute srrox
Foot mean sguared srrox
Relatiwve absolute error

Root relatiwve sguared error

422 TS .5242
106 Z20.0758
O_-.4857
o.z2o08
O-44871

W
m
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e
o
tn

WP

Total Number of Instance 528

=== Confusion Matrix =

a b <—— classified as
3328 24 | a — hold
az 84 | P2 = buy

=== Detailed IhAccuracy By Class ===

TE Rate
ROC Area Class

0O.924
o.72 hold

0O.506
o.72 j=tERT
Weighted Lvg- O.799
.72

FPF Rate FPrecision

O_-.4a494 Oo.805
O.06e o.778
O.2c O.7To9s

Figure 4.17: SVM Radial

4.4.6 Random Forest

Recall F—Mesasures
o.9324 O.8c4
O.50& Oo.&s132
O.799 Oo.785

Correctly Classified Instances 484 91 .6667
k3
Incorrectly Classified Instances 4.4 g.222=2
=
Fappa statistic o.800%9
Mean akbsolute erroxr 0.1a87e
Root mean squared error O.256
Relative absolute error 43 .4879 %
Root relatiwve =sguared erroxr 55.142¢6 %
Total Number of Instances Sz2a
=== cCconfusion Matrix ——=
a b <—— clas=sified as
249 1= | a = hold
21 125 | b = buy
=== Detailed LAccuracy By Class =—=—=
TE Rate FEF Rate Precision Recall F—Measure

ROC Area Class

O.9c4 O.918 O.9c4 O.9427
Oo.979 hold

o.812 o.51=2 Oo.81=2 O.86e
o.979 by
Weighted A~Avg. O.217 o.21e O.9217 O.215
o.979

Figure 4.18: Random Forest
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4.4.7 Comparison

Applying historical data compare the existing algorithms. Twelve technical
parameter are used these different algorithms. Here total number of instances
is 528. To calculate the correctness of different models we used confusion matrix
with Buy and Hold. In following table shown accuracy of all six algorithm for

that shares.

Share Neural SVM SVM Random Naive k-NN
Network Polynomial | Radial Forest Bayes

HDFC 75.947 69.3182 79.9242 91.6667 71.5909 87.1212

Bank

LGF 77.881 70.4461 75.8364 89.9628 74.5353 86.9888

MOREPEN| 67.7358 57.9245 67.7358 88.3019 69.0566 80.7547
LAB

MCD 74.1636 67.8439 76.5799 91.2639 68.5874 88.1041
BABA 75 87.5 81.25 81.25 81.25 75

AAPL 74.9071 66.9145 78.6245 92.5651 69.145 87.7323
RILL 73.3962 68.8679 76.2264 91.8868 69.434 84.3396

Average 75.2158 71.8151 78.0735 89.7658 72.4237 84.881

Table 4.2: Comparison of different algorithm

From the results, it is seen that the random forest performs best compare to
all others. Second best is k-nn model.Random forest and k-nn gives accuracy
above 80 %. Neural network and SVM radial gives accuracy above 75%. Naive
bayes and SVM Polynomial gives accuracy above 70%. In figures 4.19 shows

comparison of accuracy algorithms using line graph.
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Accuracy
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Comparison of algorithm accuracy
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Figure 4.19: Comparison of algorithm in line graph
In figures 4.20 shows comparison of accuracy algorithms using column graph.
In list Avg , which average accuracy of algorithm for all shares.
Comparison of algorithm accuracy
100 A
80 A
B0 A

70

60

50

40

30

20

10

M Neural Network
W SVM Polynomial
M SV Radial

m Random Forest
W Naive Bayes

H k-NN

HDFC LGF MCD BABA AAPL RILL Avg

Figure 4.20: Comparison of algorithm in column graph



Chapter 5

Conclusion and Future plan

5.1 Conclusion

This project basically aimed to eliminate time consuming traditional methods
by introducing electronic feed. By applying centralized security in compliance,
the further incoming files will don’t need to create security for the new files
and they are easily accessible by searching. Moreover, violence of rules can be
checked electronically which is being done manually in current system. It is also

rise violation of rule.

There are several issues such as decentralized security, single broker have mul-
tiple accounts in different hedge fund company. Different formats for different
broker. The proposed solution for them are centralized security, mapping tables,

staging table, monitor process.

In Stock predication concluded that Random forest and k-NN are better perfor-
mance compare to other algorithm. SVM polynomial gives worst performance

compare to other algorithm.
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5.2 Future plan

The electronic feed is currently implemented for two brokers only but in future
it is planned to be applied through every broker. Frequency of two broker’s file
is monthly. It is also possible for some broker to provide files daily so it should
be work properly. For broker with daily frequency , it should work daily as

same as monthly. Create different reports using this transaction.

We can change technical parameter and apply different models. We have used

only technical analysis for further research fundamental analysis used.



Reference

1]
2]
3]
[4]

[5]

ConvergeSol, “ Compliance Product Overview|internal document],” 2014.
ConvergeSol, “Compliance [internal document),” 2014.

“kcura: Relativity.”

“Investopedia.”

R. Kimball and M. Ross, The data warehouse toolkit: the complete guide

to dimensional modeling. John Wiley & Sons, 2011.
W. H. Inmon, Building the data warehouse. John wiley & sons, 2005.

Y. Kara, M. A. Boyacioglu, and 0. K. Baykan, “Predicting direction of
stock price index movement using artificial neural networks and support
vector machines: The sample of the istanbul stock exchange,” Ezpert sys-

tems with Applications, vol. 38, no. 5, pp. 5311-5319, 2011.

A. Hmood and J. Rilling, “Analyzing and predicting software quality trends
using financial patterns,” in Computer Software and Applications Confer-
ence Workshops (COMPSACW), 2013 IEEE 37th Annual, pp. 481-486,
IEEE, 2013.

S. S. Abdullah and M. S. Rahaman, “Stock market prediction model using
tpws and association rules mining,” in Computer and Information Technol-
ogy (ICCIT), 2012 15th International Conference on, pp. 390-395, IEEE,
2012.

45



REFERENCE 46

[10]

[11]

[12]

[13]

[15]

[16]

[17]

T. Manojlovic and I. Stajduhar, “Predicting stock market trends using ran-
dom forests: A sample of the zagreb stock exchange,” in Information and
Communication Technology, Electronics and Microelectronics (MIPRO),
2015 38th International Convention on, pp. 1189-1193, IEEE, 2015.

S. Banik, A. Khan, and M. Anwer, “Dhaka stock market timing deci-
sions by hybrid machine learning technique,” in Computer and Information
Technology (ICCIT), 2012 15th International Conference on, pp. 384-389,
[EEE, 2012.

H. J. Jung and J. Aggarwal, “A binary stock event model for stock trends
forecasting: Forecasting stock trends via a simple and accurate approach
with machine learning,” in Intelligent Systems Design and Applications

(ISDA), 2011 11th International Conference on, pp. 714-719, IEEE, 2011.

L. A. Teixeira and A. L. I. De Oliveira, “A method for automatic stock
trading combining technical analysis and nearest neighbor classification,”

Ezxpert systems with applications, vol. 37, no. 10, pp. 6885-6890, 2010.

A. Gupta and B. Dhingra, “Stock market prediction using hidden markov
models,” in Engineering and Systems (SCES), 2012 Students Conference
on, pp. 1-4, IEEE, 2012.

B. B. Nair, M. Minuvarthini, B. Sujithra, and V. Mohandas, “Stock mar-
ket prediction using a hybrid neuro-fuzzy system,” in Advances in Recent

Technologies in Communication and Computing (ARTCom), 2010 Inter-
national Conference on, pp. 243-247, IEEE, 2010.

“Stockchart: School.”

J. Han, M. Kamber, and J. Pei, Data mining: concepts and techniques.

Elsevier, 3 ed., 2011.

B. Scholkopf and A. J. Smola, Learning with kernels: support vector ma-

chines, regularization, optimization, and beyond. MIT press, 2001.



REFERENCE 47

[19] L. Rokach and O. Maimon, Data mining with decision trees: theory and
applications. World scientific, 2014.

[20] M. T. Hagan, H. B. Demuth, M. H. Beale, and O. De Jests, Neural network
design, vol. 20. PWS publishing company Boston, 1996.



	Certificate
	Statement of Originality
	Abstract
	Acknowledgements
	Abbreviations
	List of Figures
	List of Tables
	Introduction
	Compliance system
	Compliance System flow

	Need for electronic feed
	Scope and Objective

	Literature Survey
	Technology
	Relativity
	SQL Server

	Financial Terminology 
	Security
	Transaction
	Holdings

	Data Warehousing Approach
	Research Paper
	Technical Parameter
	Bollinger Bands
	Commodity Channel Index (CCI)
	Moving Average Convergence/Divergence oscillator (MACD)
	Money Flow Index (MFI)
	On Balance Volume (OBV)
	Rate-of-Change (ROC)
	Relative Strength Index (RSI)
	Stochastic Oscillator %K & %D
	Williams R


	Proposed System & Implementation
	Working System
	Proposed solution 
	Centralized Security 
	Mapping Tables
	Staging Table
	Monitor Process

	E-feed
	Exception

	Transaction rule

	Results
	SSH
	Compliance Admin Security output
	Admin Propagation Agent Output

	E-Feed
	December 2015 Transaction
	January 2016 transaction
	Results Transaction Rule
	Monitor

	Stock Predication
	Result of stock predication
	Naive Bayes
	k-NN
	Neural Network
	SVM Polynomial
	SVM Radial
	Random Forest
	Comparison


	Conclusion and Future plan
	Conclusion
	Future plan

	References 

