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Abstract --Every year, in order to improve the lives of people
the government and people are spending a lot of money in
developing countries. For better country future, the
government can take better decisions if they have relevant and
accessible data like citizens who are willing to donate and
invest few dollars to increase the developments. Aiddata.org is
a kind of website which provides data to visualize, and analyse
data on $40 trillion in financing for development. Aid Data is
a research lab which maintains development finance related
activities that help to improve profitable outcomes by
providing development finance data to government and people
at their fingertips. Aid Data dataset includes over 1 million aid
activities funded by more than 90 donors from the 1700s to
present. The analysis of this dataset mainly help us to
understand the process about the donation analysis between
the countries and many different organizations which
undertook this donation activity.
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[. INTRODUCTION

Each year, billions of dollars are spent to improve the lives
of citizens in developing countries. With accessible and
relevant data at their fingertips, governments can make
better decisions to plan for their country’s future, citizens
can hold their leaders to account for providing public
goods, and donors can invest aid dollars to maximize
development results. Aiddata.org provides data to
visualize, and analyse data on $40 trillion in financing for
development.

Aid Data [2] is a research and innovation lab that seeks to
improve development outcomes by making development
finance data more accessible and actionable. Aid Data
dataset includes over 1 million aid activities funded by
more than 90 donors from the 1700s to present. The
analysis of this dataset helped us to understand the
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business process about the donations between the countries
and the organizations which undertook this activity.

The analysis of this dataset mainly help us to understand
the process about the donation analysis between the
countries and many different organizations which
undertook this donation activity. We have implemented a
Hadoop data mart in order to analyse aspects like Number
of Donations a country or a sector made in a particular year
and the results are displayed using Tableau tool.

The paper includes general background information
regarding AidData.org donation analysis and the results
that are obtained by using few tools like Tableau a Hadoop
tool used for analysing big data. Section 3 in this paper
describes the methods that are involved in doing analytical
comparisons done for donation analysis. It also includes
the data mart implementation and data mart population.
Section 4 in this paper presents analytical results using
Hadoop [4], SAS enterprise guide [7], OLAP cube [6] and
SQL server [8]. Finally Section 5 concludes the paper.

II. BACKGROUND

About Aid Data:

Due to rise and rapid growth of Social and Corporate
Responsibility towards society, Aid Data [1], an online
website have come up with a collaborative initiative
providing products and services that promote the
dissemination, analysis, and understanding of development
finance information. The Aid Data website provides access
to development finance activity records from most official
aid donors. The Aid Data portal provides access to
development finance activities from 1700 to the present
from more than 95 donor agencies.

Using the Donation Database Data from AidData.org we
can successfully analyse the Business Process data like
Donations made between countries.
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Data analysis includes both Donation analysis and
Casual Analysis. The analysis starts with Data Profiling
[5], identifying the analytical themes and also
understanding the business story about the data. We have
implemented a Hadoop [4] data mart in order to analyse
aspects like Number of Donations a country or a sector
made in a particular year and the results are displayed
using Tableau tool [9].

1. METHODS
A. Characteristics of Donations

Now with the help of Aid Data which has the
characteristics of Donations like

* Donor

* Disbursement Amount
* Financial Agency

* Sector

We aim on extracting useful information. Basically, we
intend to convert raw data into suitable format and push
them to Data warehouse, using which we can perform
various analysis for better understanding of the consumer
and provide them with the best service possible. We have
raw data of Aid data starting from 1700.The aid data
basically gives us information of the donations made across
the countries in a particular sector and details about the
financial agency that was involved. The dataset will help
governments to make better and quick decisions to plan for
their own country’s future benefit and citizens can hold
their leaders to account for providing public goods and
many other purposes, and donors who can donate more can
invest on aid dollars to maximize development results.
Once the data has been re-structured and significant
patterns have been found, we can specifically analyze
which country has donated the maximum in a particular
sector.

B. Dataset

The data set used in here is the Aid research provided by
the Aid Data Organization, which gives us the information
of the Aid provided to different recipient countries by
different donation countries and agencies. Different
donation transactions, the amount donated for specific
purposes are mentioned.
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The data set used in here is the Aid research provided by
the Aid Data Organization, which gives us the information
of the Aid provided to different recipient countries by
different donation countries and agencies. Different
donation transactions, the amount donated for specific
purposes are mentioned.

C .Data Quality

Data Quality is the most important aspect of any data
mining project. In the data set available from the Aid Data,
we measure the quality of the data based on these controls:

* Severity of inconsistency
* Incompleteness

* Accuracy

* Missing data

If there are too many missing values or inconsistency then
we either remove that particular field or try to give our own
values so we don’t deviate much from the desired results.
The usage of incorrect data could crucially impact output.
Thus, establishing Data Quality Control process provides
the protection of usage of data control and establishes safe
information usage.

Data cleansing is the process of cleaning the data by filling
up the unknown value and correcting (or removing) corrupt
or inaccurate records from a record set. After cleansing, a
data set will be consistent with other similar data sets in the
system. The inconsistencies detected or removed may have
been originally caused by user entry errors, by corruption
in transmission or storage, or by different data dictionary
definitions of similar entities in different stores.

Changes made to the Dataset:

We removed many unwanted columns from the above
Dataset. We have generated unique IDs for the data in the
Column Donor and Finance Agency using excel functions
for better analysis of our data. We used excel function
vlookup to find the corresponding Donor and assign the
corresponding unique ID to each Donor. Similar process is
followed for Finance Agency. We faced a lot of issues
while doing this as the data wasn’t well formatted but after
a lot of manipulations and customized formulas, we were
able to get the below result in Excel.

After performing the ETL tasks shows the below
dimensional model we followed for loading the data into
the SQL Server for developing the OLAP Cube for Data
Analysis from the csv file(flat file).
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Figure 1: Aid Data after Basic Removal of Unwanted Data
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D. DataMart Implementation
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Figure 2: Dimensional Model

The below shown is the raw data that we used for donation analysis which was taken from AidData.org
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Figure 3: Raw Data

E. DataMart Development

We have implemented the Data ware house
developed in Hadoop with the necessary tools. The data
warehousing of the given dataset in the SQL server [8]
with Business Intelligence tools for analysis is very
tedious process. Hence we considered Hadoop for the
implementation which is more subtle and ease for the
analysis.

Hadoop [4] is an open source framework that allows
users to process very large data in parallel. It's

based on the framework that supports Google search
engine. The Hadoop core is mainly divided into two
modules:

HDFS is the Hadoop Distributed File System. It
allows you to store large amounts of data using
multiple commodity servers connected in a cluster.
Map-Reduce (MR) is a framework for parallel
processing of large data sets. The default
implementation is bonded with HDFS.
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F. DataMart Population

We used Apache Sqoop [3] for importing data from the
relational DB SQL server to Hive. For our Hadoop
implementation we have used PIG for the data pre-
processing and the Analysing of data in various
dimensions. We use date extractor to decompose date
variable and take out individual components of date,
month, year, and so on.

We used the HIVE Metastore manager data warehouse
software facilitates querying and managing large datasets
residing in distributed storage. Hive provides a
mechanism to project structure onto this data and query
the data using a SQL-like language called HiveQL where
we can create the tables manually according to the tables
in the SQL Server along with the appropriate data types
for each column.

DEFINE DATE_EX’I‘ RACTYY

dd/MMM/mtlHamZ .

Import data into HDFS

We import data into HDFS by using Sqoop import
command, where in we specify our relational DB table
and the connection parameters. This will import the data
and store it as a CSV file in a directory in HDFS.

Import data into HIVE

To import data into HIVE, we use the Sqoop import
command and specify the ‘hive-import’. This will import
the data into a Hive Table with the appropriate data types
for each column.

HUB # Quyidiorsv  DaaBromsesv  Woldowsv  Semh  Secwiyv Rrietowser  ZlobBowser  Gchndeav @ R @

B Metastore Manager

DATABASE

tefait

ACTIONS

| @ Hue- Netastore Mara...

Figure 4: List of Tables in HIVE Metastore Manager
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IV. ANALYSIS RESULTS

In this section, we will list all the finding from our
project as per the requirement. It will cover general
results, results from SAS Enterprise Guide, OLAP Cube
Browser results and Hadoop analysis results. The
Donations based on the country is shown in every step.
In the same way we need to do for remaining cases like
Number of Donations a country made in a particular
year, Number of Donations in each sector, Number of
Donations made by particular Financial Agency for
particular purpose and Number of Donations made in
particular Date.

A. Data Analysis Using Hadoop [5]

We connected our HIVE database to Tableau to perform
data analysis using Hadoop. Our results are as follows:

No of Donations Vs Country

By using Hadoop we can perform Big Data analytics as it
is a open-source software which is created and maintained
by a network of developers from around the globe. The
below statistics shows the no. of donations made by a
particular Country (Donor). From all the countries that are
listed below Canada is the country which offered more
amount of donations.
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Figure 5: No of Donations Vs Country

B. Analysis Using SAS Enterprise Guide [7]

No of donations vs Country Donor

SAS Enterprise Guide is a Windows client application with
an easy-to-use graphical user interface (GUI). The GUI
consists of pull-down menus, dialog boxes, and windows
that display and organize data, and perform numerical and
graphical tasks. In this section, we will present basic results
we obtained by using SAS Enterprise Guide. Before you
can do anything in SAS Enterprise Guide, you need to add
the data that you want to analyse to your project. The below
statistics shows the no of donations made by a particular
Country (Donor). From all the countries that are listed
below United States is the country which offered more
amount of donations.

Japan

Germany

United Nations Chidren s Fund UNICEF
France

Canada

United States

Other

Figure 6: No of donations vs donor

75

C. Analysis Using OLAP Cube [6]

Amount Donated vs Country

An OLAP cubeis a term that typical refers to multi-
dimensional array of data. OLAP is an acronym for online
analytical processing, which is a computer-based
technique of analysing data to look for insights.

The Dimensional modelling is very important to be
considered when constructing an OLAP Cube as in
understanding what all should be the dimensions and what
should be the measures and facts in the fact table.
Dimensional data model is most often used in data
warehousing systems.

After performing the ETL tasks a dimensional model is
created which consists of fact table and dimension table
which we follow for loading the data into the SQL Server
for developing the OLAP Cube for Data Analysis.

In the fact table we will have start date column. So based
on that we can analyse like how much amount is donated
in that particular year. The below statistics shows the
amount that was donated by each country in a particular
year. From the time dimensional table we can get Date,
Month, Quarter and Year grouping the particular country
and financial Agency.



Cgd BI Dimension Hierarchy ¢
- ¢ <Select dimension>
£-3 Metadata E
Measure Group:
=0 S Donor ID Year Disbursement Amount
sall Fact Count ~ DOO0S Calendar 1993  2052918.4799
@ 2F KPIs
T = = DOoosS Calendar 1993 10823792.6305
= & Donor Dim
= 52 Donor ID DooS Calendar 1995 60454699.343%
= |fj' Financial Agency Dim DOooS Calendar 1996 56695943.6273
= L;"' Prepose: Doo9 Calendar 1997 31760200.2522
G [ - Sector D Doos Calendar 1998 S879500519.1766
= l<f TimeDim
= 22 pDate DOoO0S Calendar 1999 1405464943. 9959
=l Month DOoO0S Calendar 2000 99889151.6015
+ Quarter DOoO0S Calendar 2001  $499900734.6061
=l Year
== e D00S Calendar 2002  10S431152.0939
St DOoO0S Calendar 2003 S0349433095.269301
- = > DOoO0sS Calendar 2003 2397664932.7293
Calculated Members DOO09S Calendar 2005 283125095.1936
DOoo0sS Calendar 2006 783712015.7195
DOoOoS Calendar 2007 297323123.7392
DOoO0S Calendar 2008 202071693.6257
DOoOoS Calendar 2009 299017559.9917
inlslei=] Calendar 2010 456352531.8163
OOV L E i T T § So1AoF DDA

Figure 7: Amount Donated vs Country

V. CONCLUSION

Using the Donation Database Data from AidData.org and
with the help of Microsoft SQL Server 2012, Business
Intelligence Development Studio, Visual Studio 2010,
Microsoft Excel 2013, Cloudera 5.3, Oracle VM Virtual
Box, SAS EG 6.1 and Tableau 9 we successfully analysed
the Business Processes like Donations made between
countries. Our analysis included both Donation analysis
and Casual Analysis. Our analysis started with Data
Profiling, identifying the analytical themes and designing
the dimensional model and also understanding of the
business story about the data. We implemented Hadoop
data mart and our analysis results from all the three shows
aspects like Number of Donations a country made in a
particular year, Number of Donations in each sector,
Number of Donations made by particular Financial
Agency, Number of Donations made for particular purpose
and Number of Donations made in particular Date using
Tableau tool.
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