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1.Introduction

This project presents the implementation prediction that can accuracy predict the foreign exchange
rate. how the prediction accuracy can be improved by developing an ensemble model of the deep learning
algorithm, Distributed Random forest and generalised linear model using sparkling water (Spark +H20).
According to the researchers of literature review from 2000-2016, there are several models that has been used
for predicting the foreign exchange rate. Among which Artificial Neural Network, Linear regression, Support
vector machine, Arima are best-suited models for predicting the time series data. By having the above models
as a base for this project and also by considering this project with the time series data of exchange rate, an
additional feature of an ensemble is done on the output of these three models. This model is also
implemented on the big data for getting better accuracy and faster predictions. Each model by using sparkling
water produces the accuracy of more the 90\% and the ensemble models increase the accuracy of the model
by 3\% with the accuracy of 93\%. The evaluation and the results of this model clearly delivers the ensemble
method, on the sparkling water which can efficiently improve the accuracy and performance of the model.
This implementation of the Project are achieved by following this configuration manual and the steps provided
through it.

2.Environment Specification

The environmental specification provides details about what system are required to develop and
implement this Forex prediction model. The Environmental specification consists of two Main systems,

1. The Host Laptop

2. The Distributed system, using Oracle virtual box,

2.1 Laptop Specification

The host laptop is the place where the complete demonstration of the project resides, the lap with
good configuration are considered to hold the Distributed system using Oracle virtual box, because the system
with less configuration, may lead to the hard in writing and executing the command and the program for this
project.
The Laptop Specification required are

Laptop Brand: HP Envy Series,

Operating Systems: Windows 10,

Processor: Intel core i7 processor,

Installed RAM Memory: 12 Giga Bytes,

System type: 64bit Operating System, x64 based processor,

View basic information about your computer

Windows edition

Windows 10 Home Single Language

= I -
®© 2015 Microsoft Corporation. All rights -- I n OWS

reserved

System
Processor: Intel(R) Core(TM) i7-5500U CPU @ 2.40GHz 2.40 GHz
Installed memory (RAM): 12.0 GB
System type: 64-bit Operating System, x64-based processor I
Pen and Touch: No Pen or Touch Input is available for this Display

Computer name, domain, and workgroup settings
Computer name: HappyDay &P Change settings
Full computer name: HappyDay
Computer description:

Workgroup: WORKGROUP



2.2 Virtual System Environment

The Virtual system environment is the place where our distributed file system work with the help of
Horton work sandbox. | order to develop the virtual system, the virtual machine tool like Oracle virtual box is
used. The Specification of the Oracle virtual box to install Horton work sand box are given below
The Virtual System Specification required are

Laptop Brand: Red Hat,

Operating Systems: Windows 10,

No. of Processors: 4 processors,

Installed RAM Memory: 8 Giga Bytes,

System type: 64bit Operating System,

Network Setting: PC net -FAST lll (Bridge Adapter, Intel(R) Dual Band wireless AC 3160)

“ General = Preview

Name Final Project
Operating System: Red Hat (64-bit

A System

Base Memory: 8192 M8
Processors 4

Boot Order Hard Disk, Optical

Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX, KVM Paravirtualization
i Storage
Controller: IDE Controller
IDE Primary Master Hortonworks_sanbox_with_hdp_2_4_virtualbox-diskl.vmdk (Normal, 48.83 GB)
IDE Primary Slave [Optical Drive) VBoxGuestadditions.iso (55.46 MB
IDE Secondary Master NewVirtualDiskl.vmdk (Normal, 8.00 GB)
= Audio
Disabled
=l Metwork
Adapter 1: PCnet-FAST III (Bridged Adapter, Intel(R) Dual Band Wireless-AC 3160)
W~ USB
USB Controller: OHCI, EHCI

Device Filters: 0 (0 active

3. Setup of Technologies
After meeting all the Environment and system specification, the next step is stalling all the required softwares
and packages to develop our prediction model using sparkling water.
3.1 Oracle Virtual Box Environment

In order to implement the virtual system in the host laptop, Oracle virtual box is used which is open
source tool for creating virtual machines.

Summary:

It is a powerful open source virtualization tool and it can run on several operating system including
Windows, Linux, Macintosh, and Solaris hosts and supports a large number of guest operating systems as well.
Use:

e |tis used to create the Virtual machine for implementing the Hadoop distributed file system
using the Horton work sand box.

e Integrating with the Horton work sand box provides ability to all the big data technologies
available in the market.

e In this project, to make use of the spark for implementing the sparkling water and the Hive
for generating the ensemble this helps in achieving the virtual distributed system.

Installation:
1. In order to know further details about the software, you can visit
https://www.virtualbox.org/
2. The Virtual Box binaries, source code and executable files are available in the link
https://www.virtualbox.org/wiki/Downloads
3. Download and Install the recent version of the virtual box.
4. After installation, your oracle virtual box looks something similar to this.



https://www.virtualbox.org/
https://www.virtualbox.org/wiki/Downloads
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Controller: IDE Controller
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¢ Audio

Disabled
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3.2 Horton Work Sandbox

Hortonworks Sandbox is a highly portable application of Hadoop distributed file system along several
big data tools available with the Graphical user interface.
Summary:

It is the famous Sandbox that provides the Hadoop distributed file system and parallel processing
system. It also provides More Flexible Upgrades, Simplified Security Operations, Speed up Spark Streaming etc.
Use:

1. Inorder to predict the Forex, the big data technology of spark is used, on which the H20 high
level deep learning application runs which in short called as Sparkling water.

2. Inorder to achieve this sparkling water, we are in the need of distributed environment to
proceed with parallel computing so that the model implemented is efficient and realiable.

Prerequisites:
Before integrating it with the Oracle virtual box you should check its requirement once again and
which are provided below,
1. Hosts of A 64-bit machine with a chip that supports virtualization machine.

Host Operating Systems of Windows 7, 8 or 10.

Supported Browsers: Google Chrome — latest stable release

At least 4 GB of RAM

Virtual Machine Environments like Oracle Virtual Box, version 4.2

e wN

Installation and Integrating:
The following steps are followed to install and integrate the Horton work in the host environment.
1. Download the Horton work sand box from the official link of Horton work

http://hortonworks.com/downloads/#sandbox
2. It downloads the Virtual machine file which can be attached with the oracle virtual box.



http://hortonworks.com/downloads/#sandbox

3. Then open the Oracle Virtual box application by clicking the Oracle virtual box manager

4. After the opening the oracle Virtual box manager, it looks similar to this

:» \;Apa'-
| New ethng: T o e
to Vir
‘mhﬂp&tefﬂcmgamduwwmmmmmutae«p&vmm
" you haven't created any virtual machines ye!
| | In order to create & new virtual machine, press the Mew button n the !
main tool bar jocated at the top of the window,

| mmwahl’lmwm‘mw O MSIt v W tualDoX. o g
| for the latest nformation and news.

5. Importing the Horton work sandbox virtual machine file downloaded into the oracle virtual
box manager.

File | Machine Help

3| Virtual Media Manager... Ctrl+D
{M Import Appliance... Ctrl+]
(fy Export Appliance... Ctri+E
& Preferences... Ctrl+G
I W Exit Ctrl+ G




6. Click the Open appliance button; the file browser opens which load the Horton work with
red had based operating system

O S-d’e‘d‘anlppliuxemimpoﬂ ¥ w Pro——
OUrL' vlo,“l Search Downloads

Organize ¥ New folder = A ®
= Name : Date medified
| 8 HortonworksSandbox+1.2+1-21-2012-1+ VintuaiBox 2772013921 AM |
€' Hortonworkss Sandboxs 1.2+ 1-21-2012-1+ vmware 2772013910 AM
Type: OVA File
Size: 188 GB

| Date modified: 2/7/2013 9:16 AM

- < 1 | ’

F;le name: ~ | Open Virtualization Format (.0 »
| =] (R

7. Click next to import the Virtual appliance screen
8. Itthrows up the Application setting dialog box where the default specification are shown
and configured. If required you can change the configuration and click import button

LT (S|

-

@ Import Virtual Applicance

Appliance settings

These are the virtual machines contained in the appliance and the suggested settings of the
imported YirtualBox machines. You can change many of the properties shown by double-
clicking on the items and disable others using the check boxes below,

Description Configuration o~
3 cru 2
W rRam 2048 MEB
¥ USB Controller [ =
{85 Sound Card [W]1CH ACST
[E‘ Metwork Adapter [3] Intel PRO/1000 MT Desktop (82540EM)
=P Metwork Adapter Intel PRO/1000 MT Des‘o—ﬁg;‘;—m‘?‘
< Hard Disk Controller (IDE) PILx4 HostQnly -

[ Reinitialize the MAC address of all network cards

[Restore Defaults| || Import ||| cancel |

9. The appliance will import all the application

¥ Importing Appliance ..: Importing appliance 'C:/Use... | 2% |

Importing virtual disk image "-disk1.vmdk' ... (2/2)
P (1% X

1 minute, 38 seconds remaining




10. After finishing the importing, you can switch on the virtual machine by clicking the start of
the oracle virtual box machine manager

S¥ Oracle WM VirtualBox Manager
File Machine Help

s sgo P
Tt s = -7 Details =1) snapshots
MNews Settings Discard Start
Ub | Mscoa_pDA2_2015_Hadoo... (...) = General = preview -~
| @) Powered OFF
e Mame: Final Project
EaT o ti Syst : Red Hat (64-bit
[82} | PROJIECT (Snapshot 4) perating system ed Hat ( ity
" @) Powered Off | System
45 Thesis (Snapshot 2) Base Memory: BS182 MB
. ) Powered OFff FProcessors: 4
- = Boot Order: Hard Disk, Optical
= i Mcceleration: VT-x/AMD-V, Mested Paging,
/i; PAE/MX, KWM
= y e Paravirtualization
2] Srtorage
Controller: IDE Controller
IDE Primary Master: Hortonworks_sanbox_with_hdp_2_4_wvirtualbox-diskl.wvmdk
(Mormal, 48.83 GB)
IDE Primary Slave: [Optical Drive] WBoxGuestAdditions.iso (55.46 MB)
IDE Secondary Master: MewirtualDiskl . vmdk (Mormal, 8.00 GB)
> s
- Audio
Disabled
al Metwork
~

And you can also see what are all the process started running simultaneously,

+A Final Project [Running] - Oracle VM VirtualBox — O >

File Machine WView Input Devices Help

Helcome to
Btarting wudev: piix4_smbus BBBA:88:87.8: SMBus base address uninitialized - upgr

de BIOS or use force_addr=-Bxaddr

L 1
Fetting hostname =andbox.hortonworks.com: L 1
Fetting wup Logical Wolume Management: 2 logical wolume(s) in wvolume group "wg_|

candbox" now actiwve
[ 1

hecking filesystems
devsmapper-vg_sandbox-1v_root: clean, Z19853-Z2858816 files, 3I965174-11398976 bl

recovering jourmnal
deuvrssdal: clean, 46128816 files, 93299-51Z288H8 blocks

Remounting root filesystem in read-write mode:
ounting local filesystems:

nabling ~etc-fstab swaps:

ntering non-interactive =startup

2 @ & g M g T 3 (8] rignt cr

11. After the starting of the virtual box, the virtual machine looks like this, the one shown in the
below diagram with prompting for user name and password of the root. By default, the
password of the root is Hadoop which you to change after the first time login.



3 Final Project [Running] - Oracle VM VirtualBox = O ht

File Machine View Input Devices Help

HDF 2.4
http: - hortonworks.com

To initiate your Hortonworks 3andbox session,
please open a browser and enter this address
in the browser’s address field:
http:r-127.8.8.1:8888~
Log in to this wvirtual machine: LinuxsWindows <Alt+F5>, Mac 03 X <Fn+Alt+F5>
G & = g i@ (= rigtan f
+3 Final Project [Running] - Oracle VM VirtualBox — O >

File Machine View Input Devices Help

o login to the the shell, use:

tsername:: root

pas=sword: hadoop

l=andbox login: root

fPassword:

Last login: Mon Aug 22 BA:35:56 on ttyS

[root@Pzandbox “I# ifconfig

ethl Link encap:Ethernet HWaddr B8:88:27:7E:EE:56
inet addr:192.168.1.2 Bcast:192.168.1.255 Mask:255.255.255.8
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
RX packet=s:1793 errors:18 dropped:8 overruns:8 frame:8
TX packets:194 errors:8 dropped:8 overruns:Hd carrier:8
collisions:8 txqueuelen:1ilBd88
RX bytes:179189 (174.9 KiB) TX butes:28211 (27.5 KiB)
Interrupt:19 Base address: HxdBZH

Link encap:Local Loopback

inet addr:127.8.8.1 Mask:255.8.8.8

UP LOOPBACK RUNMNING MTU:65536 Metric:1

RX packets:17832 errors:8 dropped:B8 overruns:B8 frame:8

TX packet=s:1783Z2 errors:8 dropped:8 overruns:H8 carrier:8
collisions:8 txqueuelen:8

RX bytes:13427289 (12.8 HMiB) TX bytes:13427289 (12.8 HMiB)

[root@=zandbox 7 1#

bd & m) B i (=) right crrl

Hadoop ecosystem like HDFS, Hive, Pig, Spark, etc. you can find the ip address of the system
by giving ipconfig so you are allowed to connect with ambary server with the ip address. In



my case, the url available is http://192.168.1.2:8000/ .

« € | [ 192.168.1.2:8080/4/login

i Apps [Z] my ncistudent p- @& Outlook.com - vii & Mail - Vimalraj K

® Citrix VDl-in-a-B

[3 New Tab & Introduction - D-

Sign in

Usemname

Password

& External Website: & Data Ware

13. On navigating to that link, you can see that you can connect with the help of Ambari server
with the default username and password of maria_dev. After Logging in it takes to the
dashboard, where the performance of all the application are seen.

&« C [} 192.168.1.2:8080/#/main/dashboard/metrics

&2 Apps | 7 my nci student p- @9 Outlook.com - vii &4 Mail - Vimalraj K. ™ Citrix VDI-in-a-E:

[ New Tab & Introduction - D

3 External Website Data Warehouse 5 Plagiarism Check: @ Ubuntu 12.04 - E

& maria_dev -

& HDFS

© MapReduce2
© YARN

o Tez

© Hive

8 HBase

o Pig

O Sqoop

© Oozie

© ZooKeeper
&) Faleon

81 Storm

© Flume

181 Ambari Metrics
© Atlas

01 Katka

181 Knox

© Ranger

O Slider

© Spark

© Zeppelin Notebook

3.3 Putty

Metrics | Heatmaps

Metric Actions -

HDFS Disk Usage
..,3

CPU Usage

No Data Available

NameNode Uptime

Config History
Last 1 hour -

DataNodes Live

11

Cluster Load

No Data Available.

HBase Master Heap

HDFS Links.

NameNode
Secondary NameNode:
1 DataNodes

More... ~

NameNode Heap

-

HBase Links

No Active Master

Nore... >

Live

5.5 hr s
Heap \ Uptime
20% 5.5 hr 1/1
Supervisors Live Flume Live

on

11

Services Hosts Alert:

Memory Usage

No Data Available

NameNode RPC

1.00 ms

HBase Ave Load

YARN Memory

0%

Network Usage

No Data Avaiable:

NameNode CPU WIO

HBase Master Uptime

YARN Links

PuUTTY is an SSH and telnet client, developed and used for interacting with the several ssh system through

this application.

Use:

The Putty is used in our project , to insert few commands in the Hortonwork sandbox for starting and
running the Sparkling water and moving file in the HDFS etc.

Installation:

1. You can download the putty and also can know more about the putty in this link

http://www.putty.org/ .

2. After downloading you can start the application by directly double clicking in the application.


http://192.168.1.2:8000/
http://www.putty.org/

3. After the application started, the application looks something like the below diagram based
on the version is used.

i =2 PUTTY Configuration P
Category:
T--Sessior‘l Basic options for your PuT TY% session
H - Logging . . .
L Termingl Specify the destination you wantto connect to
- Keyboard Host Mame (or IP address) Port
- Bell [ | [2=2
—--‘u'\.-l:-i-aneoE\':rures Connection type: ~ ~ ~
Appearance ) Raw ) Telnet () Rlogin (@) SSH ) Serial

- Behawiour
- Translation
- Selection

Load, save or delete a stored session

Sawved Sessions

- Colours
—-Connection -
Default Settings
- Data g Load
- Proxy
- Telnet ST
- Rlagin Delete
+-S5H
e Searial
Close window on exit: B
) Always D Mever ) Only on clean exit
About I Open I Cancel

4. Accessing the Putty, Inorder to install software and run several program the putty terminal is
used. It as for the Ip address, provide the Ip address got form your horton work sand box.

=2 PuTTY Configuration >
Category:

—I-Session Basic options for yvour PuT TY session
L Lagging
— - Terminal
i - Kewvboard Host MName (or IP address) FPort
—Bell [192.168.1 2| | [2=
--wri—nlzdeoe‘l:rures Connection type: _ _ _

: 0 Raww 2 Telnet ) Rlogin - SSH ) Serial

Specify the destination you wantto connect to

o Appearance
- Behawiour

— Translation
- Selection

: - Colours

— - Connection

Load. save or delete a stored session

Sawved Sessions

Default Setings

. Data Load
- P roxoy
- Telnet Sawve
Rlogin Delete
4 SSH
e Serial
Close window on exit _
) Abhways D MNewer ) Onby on clean exit
SAbout I Open I Cancel

It then prompt for username and password of the virtual system in my case it is root and the
password is Xxx.

5. After the correct username and password of the virtual system, you will be able to access
the system.

P2 root@sandbox:~ — O X




3.4 Sparkling Water

Summary

Sparkling Water is an application that integrates H20's fast scalable machine learning engine with

Spark. It provides several features like to publish Spark data structures as H20's frames and vice versa.

Use:
1. Itis used for developing our ensemble data mining model for predicting the forex rates using
sparkling water.
2. ltis also used for cleansing of data for parsing and data exploration.
3. We have used deep learning, distributed random forest, and generalized linear algorithm for
predicting the forex rate.
Installation:
There few steps which needs to be followed to download, install, and integrate it with the spark.
1. First step is downloading and sparkling water from the link http://h2o-
release.s3.amazonaws.com/sparkling-water/rel-1.5/6/index.html|
2. Setting up the spark environmental variable is the command prompt using putty. And the

Environmental variables are given below,

export SPARK HOME="/path/to/spark/installation"

# To launch a local Spark cluster with 3 worker nodes with 2 cores and lg
per node.

export MASTER="local-cluster[3,2,1024]"

22 root@sandbox:~ — | X

3. Then the file downloaded is unzip and placed folder near to spark

1s /usr/h

After moving to the folder where the sparkling water extracted folder resides give this
command to start you sparkling water


http://h2o-release.s3.amazonaws.com/sparkling-water/rel-1.5/6/index.html
http://h2o-release.s3.amazonaws.com/sparkling-water/rel-1.5/6/index.html

5. After the sucessfully, starting of the spark and then H20 cloud instance is created inside the

Spark cluster by importing few packages.
import org.apache.spark.h2o.
val h2oContext = new H20Context (sc) .start ()

import h2oContext.
6. After starting the H20 instace looks something like as shown in th ebelow diagram.

7. You can navigate to the H2o flow using the URL provided in my case it is
http://192.168.1.2:54327/

<« = 192.168.1.2:54327 /flc de: t
i Apps my nci student | Bz Outlook.com - v = Mail - Vimalraj K =i Citrix VDI-in-a-BE [ New Tab Introductio

H,0 Flow-  Cell-  Data-  Model-  Score-  Admin-  Help~

Untitled Flow
ODOeEe B + 2+ + = D 2> @ HPrFr »

@ Assistance
Routine Description
1 Import file(s) into H:O
Get alist of frames in H2O
Split a frame into two or more frames
Get alist of models in H:O
Get alist of grid search results in HzO
= Get alist of predictions in HzO
Getalist of jobs runningin HaO
Build a model
Import a saved model
Make a prediction
Get alist of Spark's RDDs
ames  Getalistof Spark's data frames

3.5 R Studio

Summary:
It is used for programming one of the high level programing language called R and it also provided with a set of
integrated tools designed to help you be more productive with R.

Use:
1. It mainly uses for treating the data, exploring and Integrating the dataset. Since the dataset
is collected from several resource we need to make them as one for that we use.
2. Several cleaning process like handling NA values and also cleansing of the data.



http://192.168.1.2:54327/

Installation:

1. You can download the R-studio software from
https://www.rstudio.com/products/rstudio/download/ and find the software version based
on your operating system.

2. After Installing the R-Studio, the application looks like this

File Edit Code View Plots Session Build Debug Tools Help

Q- - H & | (A Go tofile/funct B3 +| Addins * l “ Loading workspace from ~/.RData.- l &) Project: (None) +
— [ Environment History =i
Files Plots | Packages Help Viewer =g
Console =0
Platform: x86_64-w6d-mingw32/x64 (64-bit) N

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense(Q' or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type ’contributors()’ for more information and
"citation()" on how to cite R or R packages in publications.

Type 'demo)’ for some demos, 'help()' for on-line help, or
“help.start()’ for an HTML browser interface ta help.
Type 'q()’ to quit R.

3.6 Tableau
It is a powerful visualization tool used for visualizing the output of the model and the predicted data
and comparing with several results of the several model.

Use:
It is used to compare the performance of the three model according to our requirement through the
best line chart connected using Tableau to Hive.
Installation:
1. Download Tableau Desktop or Tableau Reader to your computer from this link
http://www.tableau.com/products/desktop .
2. Click the Start button.
3. The application looks like this as shown below



https://www.rstudio.com/products/rstudio/download/
http://www.tableau.com/products/desktop

File Data Server Help

Connect Open

Discover

Traini

Sample Workbooks

Data Collection

Our model has to predict three countries forex rate against INR, the three Countries are USA, Canada and
Great Britain. The also several factors are also considered, the factors include Consumer price index,
Producer price index, interest rate of the country, Gross domestic product .

Forex Gross Domestic Interest Consumer Producer Share Gold
dataset = Product o Rate (o Priceindex o Priceindex s Price o G
Dataset Dataset Dataset Dataset Dataset

I

I

Complete

Forex

Dataset

Integration of different dataset into single dataset for data analysis

The dataset are collected from several resources and they are provided below, the dataset for the USA the
Exchange Rate against India is collected from http://www.investing.com/currencies/usd-inr-historical-data
for the Duration : Jan 2000 - Jun 2016, similarly, the Interest Rate http://data.okfn.org/data/core/bond-
yields-us-10y#data the Duration : Jan 1953 - Jun 2014, the Consumer Price Index:
http://stats.oecd.org/viewhtml.aspx?datasetcode=MEI _PRICES&lang=en# for the duration from Jan 2000 -
Jun 2016. Producer price indices from https://data.oecd.org/price/producer-price-indices-
ppi.htm#indicator-chart for the Duration : Jan 2000 - Jun 2016, Share Prices from
https://data.oecd.org/price/share-prices.htm#tindicator-chart , the Gold
http://www.gold.org/research/download-the-gold-price-since-1978. Similarly, the dataset is collected for
other three countries and they merged based on several condition.

In order to merge them, the 1000 lines of R program is written which are provided along appendix of this
report and they are executed which then saves three file in the local system.
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requirgtzoo)

# Loading the main foreign exchange rate dataset--
setwd('E:/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset')
forex_all <- read.csv('/study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL Col

view(forex_all)
head(forex_all)
tail(forex_all)

#-- removing the footer content at the end of the foreign exchange rate dataset

forex_usa <-forex_all[c(1:7862),c(1,2)]
head(forex_usa)
dim(forex_usa)
tail(forex_usa)

#-- Assigning the proper name to the Dataset
colnames (forex_usa)<-c('Date", "Exchange_rate"')

head(forex_usa)
dim(forex_usa)
tail(forex_usa)

#-- Formating the Date column to exact date format
forex_usalDate<-as.Date(pasteO(substr(forex_usa$pate,7,10),"'/",substr(forex_usa$bate,4,5),"/",substr(forex_usalDate,’

#-- Creating a new field for comparing and merging the dataseta
#forex_usa$DatePart <- pasteO(format(forex_usa$pate, "%m"),'/",format(forex_usa$Date, "%Y"))

head(forex_usa)

#-- checking min and max date in the dataset

min(forex_usa$bate,na.rm = T)

The output of the file are shown in the below diagram,

E£:| Forex complete Dataset.csv
| Forex_CAD_complete_Dataset.csv
| Forex_GBD_complete_Dataset.csv
| Forex_Usa_test_Dataset.csv

| Forex_Usa_train_Dataset.csv

| Forex_Usa_Validate_Dataset.csv

Then these files are transferred using Horton work sandbox HDFS file manager
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£ Apps [Z] my nci student - §@ Outlook.com - vii &% Mail - Vimalraj K
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Ambari
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2016-08-2201:12

2016-08-2201:11

2016-08-21 2212

Dashboard

Owner

maria_dev
maria_dev
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Search File Names Q
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B Forex complete Dataset.csv TIZOKB 201608212203 maria_dev  hdfs L - @
B Forex_Usa test Dataset.csv 50kB 2016-06-21 22:12 maria_dev hdfs & - m

Once the files are loaded into the HDFS, the next step is doing Data mining in H20 which is discussed

below,

importFiles [ "hdfs://sandbox.hortonworks.com:8026,user thesis/Forex_complete Dataset.csu” ]

O 1/ 1filesimported.

Files @ hdfs://sandbox.hortonworks com:8020/user/thesis/Forex_complete Dataset.csv

Actions 4 Parse thesz iles

setupParse paths: [ "hdfs://sandbox.hortonworks.com:8820/user/thesis/Forex_complete_Dataset.csv" ]



The imported data is now parsed by clicking the parse button and then the respective data type are

selected
£ Setup Parse

PARSE CONFIGURATION

Sources @ hdfs:/sandbox. hortonworks.com:8020/user/thesis/Forex_complete_Dataset.csv

ID Forex_complete Datasethex
Parser |CSV v
Separator |,:'44' [2
Column Headers © Auto
® First row contains column names
First row contains data
Options ) Enable single quotes asa field quotation character

# Delete ondone

EDIT COLUMN NAMES AND TYPES

1 Numeric v 1 2 3 4

2 Date Time v 2000-01-81 2000-01-02 2000-01-83 2000-01-04
3 month Numeric v e1 01 e1 e1

4 year Numeric v 2000 2000 2000 2000

5 Day Numeric v e1 02 e3 °4

& Dayofliesk Enun v Saturday Sunday Monday Tuesday
7 Tuesday Humeric v e ) e 1

8 MNonday Numeric v e ) 1 e

9 Wednesday Numeric ¥ 6 [} 6 6

10 Friday Numeric ¥ 9 0 9 9

11 Thursday Numeric ™ 9 9 9 9

12 Saturday Numeric v 1 ] ] ]

12 Sunday Numeric v 9 9 9 9

1 disWeekend Humeric v 1 ) e e

15 disWorkDay Numeric v e ) 1 1

5
2000-01-05

Wednesday
o

®
1
©
[
3
©
®
1

3
2000-01-06

Thursday

®
®
3
6
1
[
[
®
1

After the data parse the data looks like this as shown in the below diagram,

BB Forex_complete_Dataset.hex

Actions: | 8 View Data 3 Split © Build Model ¥ Predict & Download ) Export

Rows Columns Compressed Size

6037 21 233KB
v COLUMN SUMMARIES
Tobel type Missing Zeres ~Inf -Inf min max mean signa cordinality Actions
31 int ] e o @ Lo 6037.0 3019.0 1742.8761

time ] @ 0 G 345684800000.0 1463135200900.0 1207446900880.0 150584436693.6504

2num @ 521 o @ ] 1.0

enum 6 3\ 08 0 ] 1.6

2num e 1 o 0 ] 30.0

enum 6 82 8 0 ] 5.0

enum @ 5175 08 0 ] 1.0 0.1428 0.3438

2nun o 5114 0 0 ] 10 0.1430 0.3501

enum @ 5175 08 0 ] 1.0 0.1428 0.3438

2nun @ 5175 0 @ ] 10 0.1428 0.343%

enum @ 5175 08 0 ] 1.0 0.1428 0.3438

2nun o 5114 0 0 ] 10 0.1430 0.3501

enum 6 037 8 0 ] e 6 6

2nun o 5114 0 0 ] 10 0.1430 0.3501

enum @ 1726 08 0 ] 1.0 0.7141 0.4518

real 711 e o @ 1.5300 6.6600 3.2600 1.1615

real a1 e 8 @ 77.4115 118.1720 95.3905 10.8361
PRI real 41 e o @ 74.5512 112.5677 93.8427 12,8260

real 1 e 8 @ 653644 154.2413 108.3521 23,6125

real 2305 e o @ 256.0 999.5000 505.3970 225.8524

 Next 20 Columns

Then the dataset is split into three sets, Train, Test and validate

EH Split Frames

Tvpe Key
= wvalidate
= test

= train

getFrameSummary "train"

The deep learning algorithm is selected from the model tab and the configuration are done

2000-61-67

8
2000-01-08

Saturday

®
®
3
6
[
1
[
1
®

E
2006-01-69



| buildModel "deeplearning"”

&) Build a Model

Select an algorithm: | Deep Learning -

PARAMETERS

medel_id deeplearning-01901694-cbda-41ce-b%af-5d 56bba4daf7 Destination id for this model: auto-generated if not specified
training_frame | train v | Training frame
validation_frame | validate * | Walidation frame
nfolds O Number of folds for N-fold cross-validation
response_column | Exchange_rate v Response column

ignored_columns
Showingpags 1t 1. 1ignores
@ C1 T
Date
month
year
Day
Dayofweek
Tuesday
Monday
Wednesday
Friday
Thursday
& Al O None

Only show columns with more than % missing values.

ignore_const_cols @ Izgnore constant columns
activation | Rectifier 4 Activation function
hidden 200,200 Hidden layer sizes (e.g. 100.100).

epochs 10 How many times the dataset should be iterated {streamed), can be fractional

After clicking the run job, the job runs and shows the parameters of the model

= Job
RunTime (00:00:21.198
Remaining Time (0:00:00.0
Tvpe Model
Key Q, deeplearning-7282569b-9066-4f33-9829-3136fdBef245
Description Deeplearning
Status DOME
Progress  100%
Dane.
Actions | @ view

getModel "deeplearning-T7282569b-9066-4f33-98e9-3136fd8eT245"

And then the predict dataset of test is assigned to predicted by clicking the predict button of the trained
model.

= predict model: "deeplearning-7282569b-9066-4133-98e9-3136fdgef245"

& Predict
Name: jprediction-83a4a420-9|
Modlel: deeplearning-7282569b-9066-4f33-98e9-3136fd8<f245

Frame:

Actions: | 4 Predict

The predicted models performances are seen which is shown below,



k Prediction

Actions: | i= Inspect

*PREDICTION

model deeplearning-72
model_checksum 6311522810093018944
frame test

Fframe_checksum -556T75281573550583808
description *

model_category Regression
scoring_time 1471855745409
predictions prediction-12

MSE ©9.0800881
-2 ©.92825%

mean_residual_deviance 9.0000801

EE Combine predictions with frame

inspect getPrediction model: "deeplearning-T282569b-9066-4f33-98e9-31367dBef245", frame: "test"

After the successful prediction of the data, the predicted columns get combined test dataset by clicking
the combine prediction with frame button at the bottom.
B8 combined-prediction-1252785¢-5b2b-4132-9ba%-b79903b56823

- DATA
2 Next 20 Columns
Row predict c1 Dote month year Doy DoyofWeek Tuesday Mondoy Wednesday Friday Thursday Soturday Sunday isWeekend isWorkDay Interest_rate cpi PPI  Share
1 9.0224 1.6 946684390000 Ol 2000 01 Saturday © [} e 9 9 1 9 1 5 6.6500 77.3115 74.5512 92.8727
2 9.9221 7.8 947203200000 6l 2000 67 Friday [ [} ] 1 [ ] @ @ 1 6.6500 77,4115 74.5512 92.8727
3 0.0224 14.8 947808009000 61 2000 14 Friday [ [} e 1 0 e ° ° 1 6.6600 77.4115 74.5512 92.8727
4 ©.9235 15.8 947894499000 Gl 2000 15 Saturday @ [ ] [ [ 1 @ 1 ] 6.6500 77.4115 74.5512 92.8727
5 ©.9223 20.6 948326499008 61 2000 20 Thursday @ [ [ [ 1 [ [ [ 1 6.6500 77.4115 74.5512 92.8727
6 ©.0235 23.6 948585600000 Ol 2000 23 Sunday 0 [ [ 9 9 ] 9 9 ] 5.6500 77.4115 74.5512 92.8727
7 B.8222 25.8 948753488080 81 2800 25 Tuesday 1 L] =] ] ] ] L] L] 1 6.E608 77.4115 74.5512 92.8727
& ©.0222 35.0 949622400000 02 2000 04 Friday 0 [ [ 1 9 ] 9 9 1 5.5200 77.8701 75.3491 88.5262
9 ©.9221 39.8 949958009000 62 2000 68 Tuesday 1 [} ] [ [ ] @ @ 1 6.5200 77,8701 75.3491 88,5262
10 ©.0223 40.0 950654400008 02 2080 09 Wednesday @ [} 1 0 0 ] 9 9 1 6.5200 77.8701 75.3491 88.5262
11 ©.0220 47.0 950659208008 02 2000 16 Wednesday © [} 1 [ [ [ 9 9 1 6.5200 77.8701 75.3491 88.5262
12 ©.8222 57.0 951523288006 82 2088 26 Saturday @ [ 8 [ [ 1 8 1 8 £.5200 77.8701 75.3481 22.5282
13 0.0221 61.0 951863300008 03 2000 01 Wednesday @ [} 1 [ [ [ 9 9 1 5.2500 78,5121 75.7481 91.0388
14 ©.8222 £2.8 9519552688080 832 2000 82 Thursday @ L] ] ] 1 8 L] L] 1 6.2608 78.5121 75.7481 91.03E8
15 ©.0222 68.0 952473500008 03 2000 08 Wednesday © [} 1 [ [ [ 9 9 1 5.2500 78,5121 75.7481 91.0388
16 ©.0220 B1.0 953595308000 03 2000 21 Tuesday 1 [} ] [ [ ] @ @ 1 5.2500 78,5121 75.7481 91.0388

In order to create the ensemble, the hive view is opened and then ensemble is done as shown,
&« C | [} 192.168.1.2:8080/#/main/views/HIVE/1.0.0/AUTO_HIVE_INSTANCE
itrix VDI-in-a-Bc  [1 New Tab & Introduction - D= &3 External Website: @ Data Warehouse S Plagiarism Check @ Ubuntu 12.04 - |

& mari

= Apps | my nci student p- @@ Outlook.com - vii &4 Mail - Vimalraj K. %

Amba Sandbox

Hive Query Saved Queiies  History ~UDFs  Upload Table

Database Explorer = Query Editor 2
Worksheet % Worksheet % i)
1 SQL
&
tha
%
TEZ
(1]
=

The data after prediction is saved to hdfs and then it is loaded to Hive as shown in the diagram below



Worksheet % Worksheet x

1 create external table forex

2 Im decimal{1®,9),

3 rf decimal{l1&,9

4 dl decimal{le,2),

5 c1 INT,
Date_col string,
month string,
year string,
Day string,
DayofWeek string,
Tuesday string,
Menday string,
Wednesday string,
Friday String,
Thursday string,
Saturday string,
Sundaﬁ string,
isWeekend string,
isWorkDay string

b e e b
Pu LU MDD 00

Cpi decimal{le,9),
PPI decimal{l®,92),
Share decimal(le,9),
Gold decimal{le,s

I}QON FORMAT DELIMITED
FIELDS TERMIMATED BY ',°
lines terminated by '“n'
STORED AS TEXTFILE

LWL R
M E 06

Explain Save as...

Worksheet ® Forex »

(

Interest_rate deéimal(l@,Q},

Exchange_rate dEc%ﬁal(l@,Q}

lecation 'Juser/thesis/Output/’
thlproperties (“"skip.header.

line.count”="1"};

The ensemble of all the three model are done on the hive as shown in the diagram below,

Worksheet »x Worksheet 2 Worksheet Forex »x

1 select Date_col,glm,drf,dl, (glm+drf+dl}/2 as ensemble,Exchange_rate from forex;

Then the tableau is connected to the Hive, and then the results are compared using the line graph as

shown in the diagram below,

Wis R ®go

Bisdpogo
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The comparison of the predicted values by individual model are done and it is seen clearly
that the prediction of the forex using sparkling is highly achieved. And | am sure that by following all these
steps you will be also able to predict the forex accurately using sparkling water.



Appendix:
R — Program for Data Extraction, Integration, Cleansing

require(zoo)

# LOading the main foreign exchange rate dataset--

setwd('E:/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset')
forex_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/rates_data_USA_GDB_AUD_CAD.csV')
View(forex_all)

head(forex_all)

tail(forex_all)

#-- removing the footer content at the end of the foreign exchange rate dataset
forex_usa <-forex_all[c(1:7862),c(1,2)]

head(forex_usa)

dim(forex_usa)

tail(forex_usa)

#-- Assigning the proper name to the Dataset
colnames(forex_usa)<-c('Date’,'Exchange_rate')

head(forex_usa)

dim(forex_usa)

tail(forex_usa)

#-- Formating the Date column to exact date format

forex_usa$SDate<-
as.Date(pasteO(substr(forex_usa$Date,7,10),'/',substr(forex_usa$Date,4,5),'/',substr(forex_usa$Date,1,2)))

#-- Creating a new field for comparing and merging the dataseta
#forex_usaSDatePart <- pasteO(format(forex_usa$Date, "%m"),'/' format(forex_usaSDate, "%Y"))

head(forex_usa)

#-- checking min and max date in the dataset
min(forex_usaSDate,na.rm =T)
max(forex_usa$Date,na.rm = T)

#-- considering the data after 2000
forex_usa <- forex_usa[format(forex_usa$SDate, "%Y")>= 2000,]

#-- checking min and max date in the dataset after subseting
min(forex_usaSDate,na.rm =T)
max(forex_usa$Date,na.rm = T)

forex_usaSmonth <- as.factor(format(forex_usaSDate, "%m"))
forex_usaSyear <- as.factor(format(forex_usaSDate, "%Y"))

forex_usa<-forex_usal[,c(1,3,4,2)]
head(forex_usa)

#-- Loading the GDP of the USA
gdp_allcountries <-
read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL
Country Dataset/GDP_ALL_COUNTRIES.csv')
head(gdp_allcountries)

gdp_usa <- gdp_allcountries[gdp_allcountriesSLOCATION=="USA',c("TIME","Value")]
head(gdp_usa)
#-- Assigning the proper column name to this GDP dataset



colnames(gdp_usa)<-c('Time','GDP')

gdp_usaSyear = as.factor(substr(gdp_usaSTime,1,4))
gdp_usaSquarters = as.factor(substr(gdp_usa$Time,6,7))
head(gdp_usa)

head(forex_usa)

forex_usaSmonth <- as.numeric(forex_usaSmonth)
firstquarter <- c(1:3)

secondquarter <- c(4:6)

thirdquarter <- ¢(7:9)

fourthquarter <- ¢(10:12)

forex_usaSquarters <- ifelse(forex_usaSmonth %in% firstquarter ,"Q1",ifelse(forex_usaSmonth %in%
secondquarter,"Q2",ifelse(forex_usaSmonth %in% thirdquarter,"Q3","Q4")))

View(forex_usa)
tail(gdp_usa)

merge_forex_usa_gdp <- merge(x=forex_usa,y=gdp_usa,by=c('quarters','year'),all.x = TRUE)
head(merge_forex_usa_gdp)

merge_forex_usa_gdpSquarters <- NULL
merge_forex_usa_gdpSTime <- NULL

head(merge_forex_usa_gdp)

merge_forex_usa_gdp<-merge_forex_usa_gdp[with(merge_forex_usa_gdp,
order(merge_forex_usa_gdpSDate)), ]

#-- Loading the Interest rate of the USA
interest_rate_usa <-

read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/USA/Interest rate.csv')

#-- Assigning the proper column name to this interest rate dataset
colnames(interest_rate_usa)<-c('Date’,'Interest_rate')

#-- Viewing the Head and tail of the interest rate dataset
head(interest_rate_usa)
tail(interest_rate_usa)

#-- converting the date column for the interest rate dataset
interest_rate_usaSDate=as.Date(pasteO(substr(interest_rate_usaSDate,7,10),'/',substr(interest_rate_usaSDate
,4,5),'/',substr(interest_rate_usaS$Date,1,2)))

#-- Adding the datepart column for the interest rate dataset for merging
#interest_rate_usaSDatePart <- pasteO(format(interest_rate_usa$SDate,
"%m"),'/',format(interest_rate_usaSDate, "%Y"))

#-- considering the data after 2000
interest_rate_usa <- interest_rate_usa[format(interest_rate_usa$Date, "%Y") >= 2000,]



min(interest_rate_usaSDate,na.rm =T)
max(interest_rate_usa$Date,na.rm =T)

head(interest_rate_usa)

interest_rate_usaSmonth <- as.factor(format(interest_rate_usa$Date, "%m"))
interest_rate_usaSyear <- as.factor(format(interest_rate_usaSDate, "%Y"))

interest_rate_usa <- interest_rate_usal[,c(1,3,4,2)]
merge_forex_usa_gdpSmonth <- as.factor(format(merge_forex_usa_gdpS$Date, "%m"))

head(interest_rate_usa)
head(merge_forex_usa_gdp)

merge_forex_usa <- merge(x=merge_forex_usa_gdp,y=interest_rate_usa,by=c('Date'),all.x = TRUE)

head(merge_forex_usa)

merge_forex_usa$Date.y <- NULL
merge_forex_usaSmonth.y <- NULL
merge_forex_usaSyear.y <- NULL
head(merge_forex_usa)

colnames(merge_forex_usa)<-c('Date’,'year’,'month','Exchange_rate',"GDP",'Interest_rate')
merge_forex_usa <- merge_forex_usa[c(3,1,2,5,6,4)]

head(merge_forex_usa,5)

merge_forex_usa <- merge_forex_usa[c(2,1,3,4,5,6)]

head(merge_forex_usa)
merge_forex_usa<-merge_forex_usa[with(merge_forex_usa, order(merge_forex_usa$Date)), ]
View(merge_forex_usa)

#-- Loading the CPI of the United states
Cpi_all <-

read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL
Country Dataset/CPI FOR CAN_USA_GBD_IND.csv')
head(Cpi_all)
Cpi_US <- Cpi_all[which(Cpi_allSLOCATION=='USA' & Cpi_allSMEASURE=="IXOB' & Cpi_allSSubject=='Consumer
prices - all items'),c('Time','Value')]

Cpi_USSdates <- paste0('01',tolower(substr(Cpi_USSTime,1,3)),"20",substr(Cpi_USS$Time,5,6))

dim(Cpi_US)

head(Cpi_US)

Cpi_USSDate <- strptime(Cpi_USSdates, "%d%b%Y")
Cpi_USSDate<- as.Date(Cpi_USSDate)

Cpi_USSTime <- NULL

Cpi_USSdates <- NULL



head(Cpi_US)
Cpi_US <- Cpi_US[,c(2,1)]

Cpi_USSmonth <- as.factor(format(Cpi_USS$Date, "%m"))
Cpi_USSyear <- as.factor(format(Cpi_USSDate, "%Y"))

#Cpi_USSDatePart <- pasteO(format(Cpi_USSDate, "%m"),'/',format(Cpi_USSDate, "%Y"))
Cpi_US<-Cpi_US[,c(1,3,4,2)]

head(Cpi_US)

View(Cpi_US)

min(Cpi_USSDate,na.rm =T)
max(Cpi_USSDate,na.rm =T)

head(merge_forex_usa)
head(Cpi_US)

colnames(merge_forex_usa)
colnames(Cpi_US)

#-- merging the CPI with the existing merged dataset
merge_forex_usa_cpi <- merge(x=merge_forex_usa,y=Cpi_US,by=c('month’','year'),all.x =TRUE)
merge_forex_usa_cpi <- merge_forex_usa_cpi[,c(1,2,3,4,5,8,6)]

head(merge_forex_usa_cpi)
colnames(merge_forex_usa_cpi) <- c('month’','year’,'Date’,'"GDP','Interest_rate','Cpi','Exchange_rate')

merge_forex_usa_cpi[1:length(merge_forex_usa_cpi)] <- merge_forex_usa_cpi[with(merge_forex_usa_cpi,
order(merge_forex_usa_cpi$Date)), ]
View(merge_forex_usa_cpi)

# -- Loading the product prize index ..

porduct_price_index_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/PPI_FOR_CAN_USA_GBD.csv')

head(porduct_price_index_all)

porduct_price_index_us<-
porduct_price_index_all[porduct_price_index_all$i..LOCATION=='USA',c('TIME','Value')]
dim(porduct_price_index_us)

porduct_price_index_us$Date <- pasteO(porduct_price_index_usSTIME,'-01")
porduct_price_index_us$Date <- as.Date(porduct_price_index_usSDate)

porduct_price_index_usSTIME <- NULL

porduct_price_index_us<- porduct_price_index_us[format(porduct_price_index_usSDate, "%Y") >= 2000,]

porduct_price_index_usSmonth <- as.factor(format(porduct_price_index_usSDate, "%m"))
porduct_price_index_usSyear <- as.factor(format(porduct_price_index_usSDate, "%Y"))

#porduct_price_index_us$SDatePart <- pasteO(format(porduct_price_index_usSDate,
"%m"),'/',format(porduct_price_index_usSDate, "%Y"))

min(porduct_price_index_usSDate,na.rm = T)
max(porduct_price_index_usSDate,na.rm =T)



head(porduct_price_index_us)
head(merge_forex_usa_cpi)
colnames(porduct_price_index_us)
colnames(merge_forex_usa_cpi)

merge_forex_usa_ppi <- merge(x=merge_forex_usa_cpi,y=porduct_price_index_us,by=c('month’,'year'),all.x =
TRUE)

merge_forex_usa_ppi <- merge_forex_usa_ppi[,c(1,2,3,4,5,6,8,7)]

head(merge_forex_usa_ppi)

colnames(merge_forex_usa_ppi) <- c('month’,'year’,'Date’,'GDP','Interest_rate','Cpi','PPI','Exchange_rate')
View(merge_forex_usa_ppi)

merge_forex_usa_ppi[l:length(merge_forex_usa_ppi)] <-merge_forex_usa_ppi[with(merge_forex_usa_ppi,
order(merge_forex_usa_ppiSDate)), ]

# -- Loading the product prize index ..

share_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/Share Price CAN GBD USA IND.csv')
head(share_price_all)

share_price_usa <- share_price_all[share_price_all$i..LOCATION=='USA',c(6,7)]
head(share_price_usa)

dim(share_price_usa)

share_price_usaSDate <- pasteO(share_price_usaSTIME,'-01")
share_price_usaSDate <- as.Date(share_price_usaSDate)

share_price_usaSTIME <- NULL

share_price_usa<- share_price_usa[format(share_price_usaSDate, "%Y") >= 2000,]
head(share_price_usa)

share_price_usaSmonth <- as.factor(format(share_price_usa$SDate, "%m"))
share_price_usaSyear <- as.factor(format(share_price_usa$Date, "%Y"))

min(share_price_usaSDate,na.rm =T)
max(share_price_usa$Date,na.rm =T)

merge_forex_usa_share <- merge(x=merge_forex_usa_ppi,y=share_price_usa,by=c('month','year'),all.x =
TRUE)

merge_forex_usa_share <- merge_forex_usa_share][,c(1,2,3,4,5,6,7,9,8)]
head(merge_forex_usa_share)

colnames(merge_forex_usa_share) <-
c('month’,'year','Date’,'GDP"','Interest_rate','Cpi','PPI','Share','Exchange_rate')

merge_forex_usa_share <-
merge_forex_usa_share[with(merge_forex_usa_share,order(merge_forex_usa_shareSDate)),]
merge_forex_usa_shareSDay <- as.factor(format(merge_forex_usa_shareSDate, "%d"))
View(merge_forex_usa_share)

#-- gold prize dataset



gold_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/Gold rate dataset.csv')

head(gold_price_all)

gold_price_usd <- gold_price_all[,c(1,2)]

gold_price_usd$SDate<-as.Date(pasteO(substr(gold_price_usd$Date,7,10),'/',
substr(gold_price_usdSDate,4,5),'/',substr(gold_price_usdSDate,1,2)))

gold_price_usd <- gold_price_usd[format(gold_price_usdSDate, "%Y") >= 2000,]
head(gold_price_usd)

dim(gold_price_usd)

dim(merge_forex_usa_share)

merge_forex_usa_gold <- merge(x=merge_forex_usa_share,y=gold_price_usd,by='Date',all.x = TRUE)
dim(merge_forex_usa_gold)

head(merge_forex_usa_gold)

merge_forex_usa_gold <- merge_forex_usa_gold[,c(1,2,3,10,4,5,6,7,8,11,9)]

colnames(merge_forex_usa_gold) <-
c('Date’,'month','year','Day','GDP','Interest_rate','Cpi','PPI','Share’,'Gold’,'Exchange_rate')
head(merge_forex_usa_gold)

merge_forex_usa_goldSDayofWeek <- weekdays(as.Date(merge_forex_usa_goldSDate))
merge_forex_usa_goldSDayofWeek <- as.factor(merge_forex_usa_goldSDayofWeek)

levels(merge_forex_usa_goldSDayofWeek)

dim(merge_forex_usa_gold)
View(merge_forex_usa_gold)

library(timeDate)

extractdayOfWeek<-function(x){
xSMonday<-isWeekday(x$Date, wday=1)
xSTuesday<-isWeekday(xSDate, wday=2)
xSWednesday<-isWeekday(xSDate, wday=3)
xSThursday<-isWeekday(x$Date, wday=4)
x$Friday<-isWeekday(xSDate, wday=5)
x$Saturday<-iswWeekday(xSDate, wday=6)
x$Sunday <-isWeekday(x$Date, wday=7)
xSisWorkDay<-isWeekday(xSDate, wday=1:5)
xSisWeekend<-isWeekday(xSDate, wday=6:7)
return(x)

merge_forex_usa_gold_new<-data.frame(extractdayOfWeek(merge_forex_usa_gold))

cols <- sapply(merge_forex_usa_gold_new, is.logical)
merge_forex_usa_gold_new[,cols] <- lapply(merge_forex_usa_gold_new/[,cols], as.numeric)

head(merge_forex_usa_gold_new)

merge_forex_usa_complete <- merge_forex_usa_gold_new/,c(1,2,3,4,12:21,5:11)]



head(merge_forex_usa_complete)

na_count <-sapply(merge_forex_usa_complete,
function(y)
pasteO(round(sum(length(which(is.na(y))))/nrow(merge_forex_usa_complete),3),' %')

)

View(na_count)

min(merge_forex_usa_complete[is.na(merge_forex_usa_completeSGDP),"Date"])
max(merge_forex_usa_complete[is.na(merge_forex_usa_completeSGDP),"Date"])
merge_forex_usa_complete[is.na(merge_forex_usa_completeSGDP),]SGDP <- 0.021331

merge_forex_usa_complete[is.na(merge_forex_usa_complete$SCpi),]
min(merge_forex_usa_complete[is.na(merge_forex_usa_complete$Cpi),"Date"])
max(merge_forex_usa_complete[is.na(merge_forex_usa_completeSCpi),"Date"])
merge_forex_usa_complete[is.na(merge_forex_usa_complete$Cpi),]1$Cpi <-
max(merge_forex_usa_complete[merge_forex_usa_completeSyear==2016 &
merge_forex_usa_completeSmonth=="05",]$Cpi)

merge_forex_usa_complete[is.na(merge_forex_usa_completeSPPI),]
min(merge_forex_usa_complete[is.na(merge_forex_usa_complete$PPI),"Date"])
max(merge_forex_usa_complete[is.na(merge_forex_usa_completeSPPI),"Date"])
merge_forex_usa_complete[is.na(merge_forex_usa_complete$PPI),1SPPI <-
max(merge_forex_usa_complete[merge_forex_usa_completeSyear==2016 &
merge_forex_usa_completeSmonth=="05",]SPPI)

merge_forex_usa_complete[is.na(merge_forex_usa_completeSShare),]SShare <-
max(merge_forex_usa_complete[merge_forex_usa_completeSyear==2016 &
merge_forex_usa_completeSmonth=="06",]$Share)

merge_forex_usa_complete$SGold <- as.numeric(merge_forex_usa_complete$SGold)

merge_forex_usa_complete[is.na(merge_forex_usa_complete$SGold),]SGold <-
mean(merge_forex_usa_complete[lis.na(merge_forex_usa_completeSGold) &
merge_forex_usa_completeSGold!='<NA>',]SGold)

forex_usa <- NULL
interest_rate_usa <- NULL
merge_forex_usa <- NULL
Cpi_US <- NULL
merge_forex_usa_cpi <- NULL
porduct_price_index_us <- NULL
merge_forex_usa_ppi <- NULL
share_price_usa <- NULL
merge_forex_usa_share <- NULL
gold_price_usd <- NULL
merge_forex_usa_gold <- NULL
merge_forex_usa_gold_new <- NULL

head(merge_forex_usa_complete)

min(merge_forex_usa_completeSDate)
max(merge_forex_usa_completeSDate)



Usa_traindata <- merge_forex_usa_complete[as.Date(merge_forex_usa_completeSDate) < as.Date("2016-06-
01") ]

min(Usa_traindata$Date)

max(Usa_traindataSDate)

set.seed(1000)

Usa_validatedata <- merge_forex_usa_complete[format(merge_forex_usa_completeSDate, "%Y") == 2016, ]

Usa_testdata <- merge_forex_usa_complete[as.Date(merge_forex_usa_complete$Date) > as.Date("2016-05-
31") ]

dim(Usa_traindata)
min(Usa_traindataSDate)
max(Usa_traindataSDate)
dim(Usa_validatedata)
dim(Usa_testdata)
min(Usa_testdata$Date)
max(Usa_testdataSDate)

getwd()
write.csv(file='"Forex complete Dataset.csv', x=merge_forex_usa_complete)

write.csv(file="Forex_Usa_train_Dataset.csv', x=Usa_traindata)
write.csv(file="Forex_Usa_Validate_Dataset.csv', x=Usa_validatedata)
write.csv(file="Forex_Usa_test_Dataset.csv', x=Usa_testdata)

require(zoo)

# LOading the main foreign exchange rate dataset--

setwd('E:/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset')
forex_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/rates_data_USA_GDB_AUD_CAD.csV')
View(forex_all)

head(forex_all)

tail(forex_all)

#-- removing the footer content at the end of the foreign exchange rate dataset
forex_gbd <-forex_all[c(1:7862),c(1,3)]

head(forex_gbd)

dim(forex_gbd)

tail(forex_gbd)

#-- Assigning the proper name to the Dataset
colnames(forex_gbd)<-c('Date','Exchange_rate')

head(forex_ghbd)

dim(forex_gbd)

tail(forex_ghbd)

#-- Formating the Date column to exact date format

forex_gbdSDate<-
as.Date(pasteO(substr(forex_gbdSDate,7,10),'/',substr(forex_gbd$Date,4,5),'/',substr(forex_gbdSDate,1,2)))

#-- Creating a new field for comparing and merging the dataseta

head(forex_gbd)
#-- checking min and max date in the dataset



min(forex_gbdSDate,na.rm =T)
max(forex_gbdSDate,na.rm =T)

#-- considering the data after 2000
forex_gbd <- forex_gbd[format(forex_gbdS$Date, "%Y")>= 2000,]

#-- checking min and max date in the dataset after subseting
min(forex_gbdSDate,na.rm =T)
max(forex_gbdSDate,na.rm =T)

forex_gbdSmonth <- as.factor(format(forex_gbdSDate, "%m"))
forex_gbdSyear <- as.factor(format(forex_gbdSDate, "%Y"))

forex_gbd<-forex_gbd[,c(1,3,4,2)]
head(forex_ghbd)

#-- Loading the Interest rate of the GBR
interest_rate_gbd <-

read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/GBD/Interest Rate 1975 - 2016.csv')
head(interest_rate_gbd)

#-- Assigning the proper column name to this interest rate dataset
colnames(interest_rate_gbd)<-c('Date’,'Interest_rate')

#-- Viewing the Head and tail of the interest rate dataset
head(interest_rate_ghbd)

View(interest_rate_ghbd)

tail(interest_rate_gbd)

interest_rate_gbdSDate<-

as.Date(pasteO(substr(interest_rate_gbdSDate,7,10),'/',substr(interest_rate_gbdSDate,4,5),'/',substr(interest_
rate_gbdS$Date,1,2)))

#-- converting the date column for the interest rate dataset
interest_rate_gbdSDate=as.Date(interest_rate_gbdSDate)

#-- Adding the datepart column for the interest rate dataset for merging

#-- considering the data after 2000
interest_rate_gbd <- interest_rate_gbd[format(interest_rate_gbdSDate, "%Y") >= 2000, ]
head(interest_rate_gbd)

min(interest_rate_gbdSDate,na.rm =T)
max(interest_rate_gbdSDate,na.rm =T)

interest_rate_gbdSmonth <- as.factor(format(interest_rate_gbdSDate, "%m"))
interest_rate_gbdSyear <- as.factor(format(interest_rate_gbdSDate, "%Y"))

interest_rate_gbd <- interest_rate_gbd[,c(1,3,4,2)]
head(interest_rate_gbd)
head(forex_ghbd)



merge_forex_gbd <- merge(x=forex_ghd,y=interest_rate_ghd,by=c('Date'),all.x = TRUE)
head(merge_forex_gbd)

merge_forex_gbd<-merge_forex_gbd[,c(1,2,3,7,4)]

head(merge_forex_ghbd)

colnames(merge_forex_gbd)<-c('Date','month’,'year’,'Interest_rate','Exchange_rate')
head(merge_forex_gbd,15)
View(merge_forex_gbd)

#-- Loading the CPI of the United states
Cpi_all <-
read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL
Country Dataset/CPl FOR CAN_USA_GBD_IND.csv')
head(Cpi_all)
Cpi_GBD <- Cpi_all[which(Cpi_allSLOCATION=='GBR' & Cpi_allSMEASURE=='IXOB' &
Cpi_all$Subject=="'Consumer prices - all items'),c('Time','Value')]
head(Cpi_GBD)

Cpi_GBDSdates <- paste0('01',tolower(substr(Cpi_GBDSTime,1,3)),"20",substr(Cpi_GBDSTime,5,6))

dim(Cpi_GBD)

head(Cpi_GBD)

Cpi_GBDSDate <- strptime(Cpi_GBDSdates, "%d%b%Y")
Cpi_GBDS$Date<- as.Date(Cpi_GBDSDate)
Cpi_GBDS$Time <- NULL

Cpi_GBDSdates <- NULL

head(Cpi_GBD)

Cpi_GBD <- Cpi_GBDI[,c(2,1)]

Cpi_GBDSmonth <- as.factor(format(Cpi_GBDSDate, "%m"))
Cpi_GBDSyear <- as.factor(format(Cpi_GBDSDate, "%Y"))

#Cpi_USSDatePart <- pasteO(format(Cpi_USSDate, "%m"),'/',format(Cpi_USSDate, "%Y"))
Cpi_GBD<-Cpi_GBD[,c(1,3,4,2)]

head(Cpi_GBD)

View(Cpi_GBD)

min(Cpi_GBDS$Date,na.rm =T)
max(Cpi_GBDSDate,na.rm =T)

head(merge_forex_ghd)
head(Cpi_GBD)

colnames(merge_forex_gbd)
colnames(Cpi_GBD)

#-- merging the CPI with the existing merged dataset

merge_forex_gbd_cpi <- merge(x=merge_forex_gbd,y=Cpi_GBD,by=c('month’,'year'),all.x =TRUE)



merge_forex_gbd_cpi <- merge_forex_gbd_cpil[,c(1,2,3,4,7,5)]

head(merge_forex_gbd_cpi)
colnames(merge_forex_gbd_cpi) <- c('month’,

year','Date’,'Interest_rate','Cpi','Exchange_rate')

merge_forex_gbd_cpi[1:length(merge_forex_gbd_cpi)] <- merge_forex_gbd_cpi[with(merge_forex_gbd_cpi,
order(merge_forex_ghd_cpiSDate)), ]
View(merge_forex_ghd_cpi)

# -- Loading the product prize index ..
porduct_price_index_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/PPI_FOR_CAN_USA_GBD.csv')

head(porduct_price_index_all)

porduct_price_index_gbr<-
porduct_price_index_all[porduct_price_index_all$i..LOCATION=='GBR',c('TIME','Value')]
dim(porduct_price_index_gbr)

porduct_price_index_gbrSDate <- pasteO(porduct_price_index_gbrSTIME,'-01')
porduct_price_index_gbrSDate <- as.Date(porduct_price_index_gbrSDate)

porduct_price_index_gbrSTIME <- NULL

porduct_price_index_gbr<- porduct_price_index_gbr[format(porduct_price_index_gbrSDate, "%Y") >= 2000,]

porduct_price_index_gbrSmonth <- as.factor(format(porduct_price_index_gbrSDate, "%m"))
porduct_price_index_gbrSyear <- as.factor(format(porduct_price_index_gbrSDate, "%Y"))

#porduct_price_index_us$SDatePart <- pasteO(format(porduct_price_index_usSDate,
"%m"),'/",format(porduct_price_index_usSDate, "%Y"))

min(porduct_price_index_gbrS$Date,na.rm =T)
max(porduct_price_index_gbr$Date,na.rm = T)

head(porduct_price_index_gbr)
head(merge_forex_gbd_cpi)
colnames(porduct_price_index_gbr)
colnames(merge_forex_gbd_cpi)

merge_forex_gbd_ppi <- merge(x=merge_forex_gbd_cpi,y=porduct_price_index_gbr,by=c('month’,'year"),all.x
= TRUE)

merge_forex_gbd_ppi <- merge_forex_gbd_ppi[,c(1,2,3,4,5,7,6)]

head(merge_forex_gbd_ppi)

colnames(merge_forex_gbd_ppi) <- c('month’,'year','Date’,'Interest_rate','Cpi','PPI','Exchange_rate')
View(merge_forex_gbd_ppi)

merge_forex_gbd_ppi <-
merge_forex_gbd_ppi[with(merge_forex_gbd_ppi,order(merge_forex_gbd_ppiSDate)),]
# -- Loading the share prize index ..

share_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/Share Price CAN GBD USA IND.csVv')
head(share_price_all)



share_price_gbd <- share_price_all[share_price_all$i..LOCATION=='GBR',c(6,7)]
head(share_price_ghbd)

dim(share_price_gbd)

share_price_gbdSDate <- pasteO(share_price_ghdSTIME,'-01')
share_price_gbdSDate <- as.Date(share_price_gbdSDate)

share_price_gbdSTIME <- NULL

share_price_gbd<- share_price_gbd[format(share_price_gbdS$SDate, "%Y") >= 2000,]
head(share_price_ghbd)

share_price_gbdSmonth <- as.factor(format(share_price_gbd$Date, "%m"))
share_price_gbdSyear <- as.factor(format(share_price_gbdSDate, "%Y"))

min(share_price_gbdS$Date,na.rm =T)
max(share_price_gbdSDate,na.rm =T)

merge_forex_gbd_share <- merge(x=merge_forex_gbd_ppi,y=share_price_gbd,by=c('month’,'year'),all.x =
TRUE)

merge_forex_gbd_share <- merge_forex_gbd_share[,c(1,2,3,4,5,6,8,7)]
head(merge_forex_gbd_share)
colnames(merge_forex_gbd_share) <- c('month’,'year’,'Date’,'Interest_rate','Cpi','PPI','Share','Exchange_rate')

merge_forex_gbd_share <-
merge_forex_gbd_share[with(merge_forex_gbd_share,order(merge_forex_gbd_shareSDate)),]
merge_forex_gbd_shareSDay <- as.factor(format(merge_forex_gbd_shareSDate, "%d"))
View(merge_forex_gbd_share)

#-- gold prize dataset

gold_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/Gold rate dataset.csv')

head(gold_price_all)

gold_price_gbd <- gold_price_all[,c(1,3)]

gold_price_gbd$Date<-as.Date(pasteO(substr(gold_price_gbdS$SDate,7,10),'/',
substr(gold_price_gbdSDate,4,5),'/',substr(gold_price_gbdSDate,1,2)))

gold_price_ghd <- gold_price_gbd[format(gold_price_gbdSDate, "%Y") >= 2000,]
head(gold_price_gbd)

dim(gold_price_gbd)

dim(merge_forex_gbd_share)

merge_forex_gbd_gold <- merge(x=merge_forex_ghd_share,y=gold_price_gbhd,by='Date’',all.x = TRUE)
dim(merge_forex_gbd_gold)

head(merge_forex_gbd_gold)

merge_forex_gbd_gold <- merge_forex_gbd_gold|[,c(1,2,3,9,4,5,6,7,10,8)]
colnames(merge_forex_gbd_gold) <-

c('Date’,'month','year','Day','Interest_rate','Cpi','PPI','Share’,'Gold','Exchange_rate')
head(merge_forex_gbd_gold)

merge_forex_gbd_gold$SDayofWeek <- weekdays(as.Date(merge_forex_gbd_goldSDate))
merge_forex_gbd_gold$SDayofWeek <- as.factor(merge_forex_gbd_gold$SDayofWeek)



levels(merge_forex_gbd_goldSDayofWeek)

dim(merge_forex_gbd_gold)
View(merge_forex_gbd_gold)

#-- Loading the GDP of the GBR
gdp_allcountries <-
read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL
Country Dataset/GDP_ALL_COUNTRIES.csv')
head(gdp_allcountries)

gdp_gbr<- gdp_allcountries[gdp_allcountriesSLOCATION=='GBR',c("TIME","Value")]
head(gdp_gbr)

#-- Assigning the proper column name to this GDP dataset
colnames(gdp_gbr)<-c('Time','GDP')

gdp_gbrSyear = as.factor(substr(gdp_gbrSTime,1,4))
gdp_gbrSquarters = as.factor(substr(gdp_gbrSTime,6,7))
head(gdp_gbr)

head(merge_forex_gbd_gold)

merge_forex_gbd_goldSmonth <- as.numeric(merge_forex_gbd_goldSmonth)
firstquarter <- ¢(1:3)

secondquarter <- ¢(4:6)

thirdquarter <- c(7:9)

fourthquarter <- ¢(10:12)

merge_forex_gbd_goldSquarters <- ifelse(merge_forex_gbd_goldSmonth %in% firstquarter

,"Q1" ifelse(merge_forex_gbd_goldSmonth %in% secondquarter,"Q2",
ifelse(merge_forex_gbd_goldSmonth %in%

thirdquarter,"Q3","Q4")))

View(merge_forex_gbd_gold)

merge_forex_gbd_gold <- merge(x=merge_forex_gbd_gold,y=gdp_gbr,by=c('quarters','year'),all.x = TRUE)
head(merge_forex_gbd_gold)

merge_forex_gbd_goldSquarters <- NULL
merge_forex_gbd_gold$Time <- NULL

head(merge_forex_gbd_gold)

merge_forex_gbd_gold<-merge_forex_gbd_gold[with(merge_forex_gbd_gold,
order(merge_forex_gbd_goldSDate)), ]



T+

library(timeDate)

extractdayOfWeek<-function(x){
xSMonday<-isWeekday(x$Date, wday=1)
xSTuesday<-isWeekday(x$Date, wday=2)
xSWednesday<-isWeekday(xSDate, wday=3)
x$Thursday<-isWeekday(xSDate, wday=4)
x$Friday<-isWeekday(xSDate, wday=5)
x$Saturday<-isWeekday(xSDate, wday=6)
xSSunday <-isWeekday(xSDate, wday=7)
xSisWorkDay<-isWeekday(xSDate, wday=1:5)
xSisWeekend<-isWeekday(xSDate, wday=6:7)
return(x)

merge_forex_gbd_gold_new<-data.frame(extractdayOfWeek(merge_forex_gbd_gold))

cols <- sapply(merge_forex_gbd_gold_new, is.logical)
merge_forex_gbd_gold_newl,cols] <- lapply(merge_forex_gbd_gold_new/[,cols], as.numeric)

head(merge_forex_gbd_gold_new)

merge_forex_gbd_complete <- merge_forex_gbd_gold_new[,c(1,2,3,4,11,13:21,5,6,7,8,9,12,10)]

head(merge_forex_gbd_complete)

na_count <-sapply(merge_forex_gbd_complete,
function(y)
pasteO(round(sum(length(which(is.na(y))))/nrow(merge_forex_gbd_complete),3),' %')
)

View(na_count)

forex_gbd <- NULL
interest_rate_gbd <- NULL
merge_forex_gbd <- NULL
Cpi_GBD <- NULL
merge_forex_gbd_cpi <- NULL
porduct_price_index_gbr <- NULL
merge_forex_gbd_ppi <- NULL
share_price_gbd <- NULL
merge_forex_gbd_share <- NULL
gold_price_gbd <- NULL
merge_forex_gbd_gold <- NULL
merge_forex_gbd_gold_new <- NULL

head(merge_forex_gbd_complete)
View(merge_forex_ghd_complete)

merge_forex_gbd_complete[as.Date(merge_forex_gbd_completeSDate) ==as.Date("2016-06-01"),]SGDP



merge_forex_gbd_complete[as.Date(merge_forex_gbd_completeSDate) ==as.Date("2016-05-11"),]$Cpi

min(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSGDP),"Date"])
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSGDP),"Date"])
merge_forex_gbd_complete[is.na(merge_forex_ghd_completeSGDP),]SGDP <- 0.599941

min(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSinterest_rate),"Date"])
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSinterest_rate),"Date"])
merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSinterest_rate),]SInterest_rate <-
mean(merge_forex_gbd_completeSinterest_rate,na.rm =T)

merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSCpi),]
min(merge_forex_gbd_complete[is.na(merge_forex_gbd_complete$Cpi),"Date"])
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSCpi),"Date"])
merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSCpi),1SCpi <- 112.2624

merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSPPI),]
min(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSPPI),"Date"])
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSPPI),"Date"])
merge_forex_gbd_completeSPPI <- NULL

merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSShare),]
min(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSShare),]SDate)
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_complete$Share),]$SDate)
merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSShare),]SShare <-
mean(merge_forex_gbd_complete$Share,na.rm =T)

merge_forex_gbd_complete$SGold <- as.numeric(merge_forex_gbd_completeSGold)
min(merge_forex_gbd_complete$Gold,na.rm =T)
hist(merge_forex_gbd_complete$Gold)
min(merge_forex_gbd_complete[is.na(merge_forex_gbd_completeSGold),]$Date)
max(merge_forex_gbd_complete[is.na(merge_forex_gbd_complete$Gold),]$SDate)
merge_forex_gbd_complete[is.na(merge_forex_gbd_complete$Gold),]SGold <-
mean(merge_forex_gbd_complete[lis.na(merge_forex_gbd_completeSGold) &
merge_forex_gbd_complete$SGold!='<NA>',]$Gold)

getwd()
write.csv(file="Forex_GBD_complete_Dataset.csv', x=merge_forex_gbd_complete)

require(zoo)

# LOading the main foreign exchange rate dataset--

setwd('E:/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset')
forex_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/rates_data_USA_GDB_AUD_CAD.csV')
View(forex_all)

head(forex_all)

tail(forex_all)

#-- removing the footer content at the end of the foreign exchange rate dataset
forex_cad <-forex_all[c(1:7862),c(1,4)]

head(forex_cad)

dim(forex_cad)

tail(forex_cad)

#-- Assigning the proper name to the Dataset



colnames(forex_cad)<-c('Date','Exchange_rate')

head(forex_cad)

dim(forex_cad)

tail(forex_cad)

#-- Formating the Date column to exact date format

forex_cadSDate<-
as.Date(pasteO(substr(forex_cadSDate,7,10),'/',substr(forex_cadS$Date,4,5),'/',substr(forex_cad$SDate,1,2)))

#-- Creating a new field for comparing and merging the dataseta

head(forex_cad)

#-- checking min and max date in the dataset
min(forex_cadSDate,na.rm =T)
max(forex_cad$Date,na.rm =T)

#-- considering the data after 2000
forex_cad <- forex_cad[format(forex_cadS$SDate, "%Y")>= 2000,]

#-- checking min and max date in the dataset after subseting
min(forex_cadSDate,na.rm =T)
max(forex_cadSDate,na.rm =T)

forex_cadSmonth <- as.factor(format(forex_cadSDate, "%m"))
forex_cadSyear <- as.factor(format(forex_cad$Date, "%Y"))

forex_cad<-forex_cadl[,c(1,3,4,2)]
head(forex_cad)

#-- Loading the Interest rate of the USA
interest_rate_cad <-

read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/CAD/interestrate-2006.csv')
head(interest_rate_cad)

#-- Assigning the proper column name to this interest rate dataset
colnames(interest_rate_cad)<-c('Date','Interest_rate')

#-- Viewing the Head and tail of the interest rate dataset
head(interest_rate_cad)

View(interest_rate_cad)

tail(interest_rate_cad)

interest_rate_cad$Date<-
as.Date(pasteO(substr(interest_rate_cad$Date,7,10),'/',substr(interest_rate_cadSDate,4,5),'/',substr(interest_r
ate_cadSDate,1,2)))

#-- converting the date column for the interest rate dataset
interest_rate_cadSDate=as.Date(interest_rate_cad$Date)

#-- considering the data after 2000

interest_rate_cad <- interest_rate_cad[format(interest_rate_cadSDate, "%Y") >= 2000,]

head(interest_rate_cad)

min(interest_rate_cadSDate,na.rm =T)



max(interest_rate_cadSDate,na.rm =T)

interest_rate_cadSmonth <- as.factor(format(interest_rate_cad$Date, "%m"))
interest_rate_cadSyear <- as.factor(format(interest_rate_cad$Date, "%Y"))

interest_rate_cad <- interest_rate_cad[,c(1,3,4,2)]
head(interest_rate_cad)
head(forex_cad)

merge_forex_cad <- merge(x=forex_cad,y=interest_rate_cad,by=c('Date'),all.x = TRUE)
head(merge_forex_cad)

merge_forex_cad<-merge_forex_cad[,c(1,2,3,7,4)]

head(merge_forex_cad)

colnames(merge_forex_cad)<-c('Date’,'month’,'year’,'Interest_rate','Exchange_rate')
head(merge_forex_cad,15)
View(merge_forex_cad)

#-- Loading the CPI of the United states
Cpi_all <-
read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data Analytics/Thesis/Dataset/ALL
Country Dataset/CPI FOR CAN_USA_GBD_IND.csv')
head(Cpi_all)

Cpi_cad <- Cpi_all[which(Cpi_allSLOCATION=="CAN' & Cpi_allSMEASURE=="IXOB' &
Cpi_allSSubject=='Consumer prices - all items'),c('Time','Value')]
head(Cpi_cad)

Cpi_cadSdates <- paste0('01',tolower(substr(Cpi_cadSTime,1,3)),"20",substr(Cpi_cadSTime,5,6))

dim(Cpi_cad)

head(Cpi_cad)

Cpi_cadSDate <- strptime(Cpi_cadS$dates, "%d%b%Y")
Cpi_cadSDate<- as.Date(Cpi_cad$Date)
Cpi_cadSTime <- NULL

Cpi_cadSdates <- NULL

head(Cpi_cad)

Cpi_cad <- Cpi_cad[,c(2,1)]

Cpi_cadSmonth <- as.factor(format(Cpi_cad$Date, "%m"))
Cpi_cadSyear <- as.factor(format(Cpi_cadSDate, "%Y"))

Cpi_cad<-Cpi_cad],c(1,3,4,2)]
head(Cpi_cad)
View(Cpi_cad)

min(Cpi_cad$Date,na.rm =T)
max(Cpi_cadSDate,na.rm =T)



head(merge_forex_cad)
head(Cpi_cad)

#-- merging the CPI with the existing merged dataset
merge_forex_cad_cpi <- merge(x=merge_forex_cad,y=Cpi_cad,by=c('month’,'year'),all.x =TRUE)
merge_forex_cad_cpi <- merge_forex_cad_cpil,c(1,2,3,4,7,5)]

head(merge_forex_cad_cpi)
colnames(merge_forex_cad_cpi) <- c('month’,'year’,'Date’,'Interest_rate','Cpi','Exchange_rate')

merge_forex_cad_cpi[l:length(merge_forex_cad_cpi)] <- merge_forex_cad_cpi[with(merge_forex_cad_cpi,
order(merge_forex_cad_cpiSDate)), ]
View(merge_forex_cad_cpi)

# -- Loading the product prize index ..
porduct_price_index_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/PPI_FOR_CAN_USA_GBD.csv')

head(porduct_price_index_all)

porduct_price_index_can <-
porduct_price_index_all[porduct_price_index_allSi..LOCATION=='CAN',c('TIME','Value')]

dim(porduct_price_index_can)

porduct_price_index_canS$Date <- pasteO(porduct_price_index_canSTIME,'-01")
porduct_price_index_canS$SDate <- as.Date(porduct_price_index_can$Date)

porduct_price_index_canSTIME <- NULL

porduct_price_index_can<- porduct_price_index_can[format(porduct_price_index_can$Date, "%Y") >= 2000,]

porduct_price_index_can$Smonth <- as.factor(format(porduct_price_index_can$Date, "%m"))
porduct_price_index_canSyear <- as.factor(format(porduct_price_index_canS$Date, "%Y"))

min(porduct_price_index_can$Date,na.rm =T)
max(porduct_price_index_can$Date,na.rm =T)

head(porduct_price_index_can)
head(merge_forex_cad_cpi)

merge_forex_cad_ppi <- merge(x=merge_forex_cad_cpi,y=porduct_price_index_can,by=c('month’,'year'),all.x
= TRUE)

merge_forex_cad_ppi <- merge_forex_cad_ppi[,c(1,2,3,4,5,7,6)]

head(merge_forex_cad_ppi)

colnames(merge_forex_cad_ppi) <- c('month’,'year’,'Date’,'Interest_rate','Cpi','PPI','Exchange_rate')
View(merge_forex_cad_ppi)

# -- Loading the share prize index ..
share_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data

Analytics/Thesis/Dataset/ALL Country Dataset/Share Price CAN GBD USA IND.csv')
head(share_price_all)



share_price_can <- share_price_all[share_price_all$i..LOCATION=="'CAN',c(6,7)]
head(share_price_can)

dim(share_price_can)

share_price_can$Date <- pasteO(share_price_canS$STIME,'-01')
share_price_can$Date <- as.Date(share_price_canSDate)

share_price_canSTIME <- NULL

share_price_can<- share_price_can[format(share_price_canSDate, "%Y") >= 2000,]

head(share_price_can)

share_price_canSmonth <- as.factor(format(share_price_can$Date, "%m"))
share_price_canS$year <- as.factor(format(share_price_canSDate, "%Y"))

min(share_price_can$Date,na.rm =T)
max(share_price_can$Date,na.rm =T)

merge_forex_cad_share <- merge(x=merge_forex_cad_ppi,y=share_price_can,by=c('month','year'),all.x =
TRUE)

merge_forex_cad_share <- merge_forex_cad_share[,c(1,2,3,4,5,6,8,7)]
head(merge_forex_cad_share)
colnames(merge_forex_cad_share) <- c('month’,'year’,'Date’,'Interest_rate','Cpi','PPI','Share’,'Exchange_rate')

merge_forex_cad_share <-
merge_forex_cad_share[with(merge_forex_cad_share,order(merge_forex_cad_share$Date)),]
merge_forex_cad_shareSDay <- as.factor(format(merge_forex_cad_shareSDate, "%d"))
View(merge_forex_cad_share)

#-- gold prize dataset
gold_price_all <- read.csv('/Study Material/Course Content/Data_Analytics-2015-11-30/Data
Analytics/Thesis/Dataset/ALL Country Dataset/Gold rate dataset.csv')

head(gold_price_all)
gold_price_cad <- gold_price_all[,c(1,4)]

gold_price_cadSDate<-as.Date(pasteO(substr(gold_price_cad$Date,7,10),'/',
substr(gold_price_cadS$Date,4,5),'/',substr(gold_price_cadSDate,1,2)))

gold_price_cad <- gold_price_cad[format(gold_price_cadSDate, "%Y") >= 2000,]

head(gold_price_cad)

dim(gold_price_cad)

dim(merge_forex_cad_share)

merge_forex_cad_gold <- merge(x=merge_forex_cad_share,y=gold_price_cad,by='Date’,all.x = TRUE)

dim(merge_forex_cad_gold)

head(merge_forex_cad_gold)

merge_forex_cad_gold <- merge_forex_cad_gold[,c(1,2,3,9,4,5,6,7,10,8)]

colnames(merge_forex_cad_gold) <-
c('Date’,'month’,'year','Day','Interest_rate','Cpi','PPI','Share’,'Gold','Exchange_rate')



head(merge_forex_cad_gold)

merge_forex_cad_goldSDayofWeek <- weekdays(as.Date(merge_forex_cad_goldSDate))
merge_forex_cad_goldSDayofWeek <- as.factor(merge_forex_cad_goldSDayofWeek)

levels(merge_forex_cad_goldSDayofWeek)

dim(merge_forex_cad_gold)
View(merge_forex_cad_gold)

na_count <-sapply(merge_forex_cad_gold,
function(y)
pasteO(round(sum(length(which(is.na(y))))/nrow(merge_forex_cad_gold),3),' %')

)
library(timeDate)

extractdayOfWeek<-function(x){
x$Monday<-isWeekday(xSDate, wday=1)
x$Tuesday<-isWeekday(xSDate, wday=2)
x$Wednesday<-isWeekday(x$Date, wday=3)
xSThursday<-isWeekday(xSDate, wday=4)
xSFriday<-isWeekday(xSDate, wday=5)
xSSaturday<-isWeekday(xSDate, wday=6)
x$Sunday <-isWeekday(x$Date, wday=7)
xSisWorkDay<-isWeekday(x$Date, wday=1:5)
xSisWeekend<-isWeekday(x$Date, wday=6:7)
return(x)

merge_forex_cad_gold_new<-data.frame(extractdayOfWeek(merge_forex_cad_gold))

cols <- sapply(merge_forex_cad_gold_new, is.logical)
merge_forex_cad_gold_newl,cols] <- lapply(merge_forex_cad_gold_new[,cols], as.numeric)

head(merge_forex_cad_gold_new)

merge_forex_cad_complete <-
merge_forex_cad_gold_new][,c(1,2,3,4,11,13,12,14,16,15,17,18,19,20,5,6,7,8,9,10)]

forex_cad <- NULL
interest_rate_cad <- NULL
merge_forex_cad <- NULL
Cpi_cad <- NULL
merge_forex_cad_cpi <- NULL
porduct_price_index_can <- NULL
merge_forex_cad_ppi <- NULL
share_price_can <- NULL
merge_forex_cad_share <- NULL
gold_price_cad <- NULL
merge_forex_cad_gold <- NULL
merge_forex_cad_gold_new <- NULL

head(merge_forex_cad_complete)
getwd()
write.csv(file='"Forex_CAD_complete_Dataset.csv', x=merge_forex_cad_complete)



