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Chapter 1

Introduction

1.1 Rational and Research motivation

Recommender system is a automatic system that suggests data for users. This system will
evaluate from user’s behavior, history, profile and appropriate data to each user. For the most of
online services, recommender system is important because of a huge data that user can’t check all
of data before make decision. Recommender system helps users to make decision more easier by
recommend data that users interested so it make user more convenience. But some system cannot
get the correct result for user, for example sometime system result is unrelated to user’s interest.
So in this case we use the dataset of music to collect the rate and interest of each user and
calculate by filtering of our system to display the most nearly result and meet the user’s

requirement.

1.2 Object

From dataset of music, recommender system collect the rate and interest of each users
and display the result that related and appropriate to each user. By evaluate the information from
user behavior and calculate by filtering of our system to display the most nearly result for each

user. And make this system more effective by use on android mobile device.



1.3 Scope

1) Study about recommender system

2) Study how to use Collaborative Filtering and Content-based Filtering together
3) Study how to develop Android
4) Software
4.1) Android Developer
Eclipse
4.2) Interfaces Designer
Adobe Photoshop CS5

5) Hardware
5.1) Personal computer or notebook that support software

1.4 Organization

This project consists of 5 chapters

Chapter 1: Introduction

Chapter 2: Background

Chapter 3: Music Recommender System with Collaborate Filtering and Content-based
Filtering

Chapter 4: Experiment of this special project

Chapter 5: Conclusion of this special project



Chapter 2

Background

2.1 Recommender System

A recommender system is a system that recommended contents of the service for users.
Each of recommender system used the different techniques for the suitable of their data and
system. The recommender system can be separated into 4 part :

1. Data for process such as user’s profile
2. Input which is user give to system such as rating that user rated to the system.
There are 2 kinds of rating :
- Explicit : represent in term of numerical according to level of rate 1-
5, 1-10 or other form depend on usability.
- TImplicit : the information of user’s consumption behavior.
3. Part of algorithms which is the most important part that use to process for
recommend to users.
4. The last one is the part of presentation to users, and there are 2 types :
- Top N Recommendation : represent N data that nearest with the
user’s requirements
- Predicted Value : system will represent the data with the rating that
system have predicted.

The recommender system that focuses on user’s previous consumption behavior,
comments, or satisfaction for calculate is called Recommender System with Collaborative
Filtering (CF). On the other hands the system that focuses on the content’s properties or
descriptions is called Recommender System with Content-based Filtering(CB). These 2 kinds of
system have the different strong point and weak point. The content-based filtering uses the

content’s properties or descriptions to recommended users. But collaborative filtering uses the



rating that user rated on system to calculate and try to find the other user on system who have the
most similar satisfaction then recommended the contents that user interested in to each other.
Furthermore, there is the Hybrid Recommender System which is the system that combined the

strong points of collaborative filtering and content-based filtering together.

L
—

Prese

Recommender System'’s

algorithm

Figure 2.1 Basic of Recommender System

2.2 Collaborative Filtering (CF)

Collaborative filtering consider the preference of user that prefer to contents on system
with the other users in system who does not prefer those contents yet, but have the similar
contents that user ever prefer. The technique prefer to use with collaborative filtering is Similarity
Measurement. System will measure the similarity of user’s preference of all of users in the
system to used for predict the Preference Prediction. Means that the system should convert the
preference value into numerically value for calculate. As there are many preferences so the
system converted them in term of vector. Then weight the nearest-neighbor with the similarity
value of user or content to predict. This technique can use user reference, called Item-based
Collaborative Filtering, or content reference, called User-based Collaborative Filtering, or use

both of them.



Rating > Collaborative Filtering

Satisfaction

Figure 2.2 Collaborative Filtering Process

2.2.1 Item-based Collaborative Filtering

Item-based Collaborative Filtering is the technique try to find the similar items
for each item. The system looks into the set of items the target user has rated and
computes how similar they are to the target item. The prediction is computed by taking a
weighted average of the target user’s ratings on those similar items. The similarity
computation can be got offline because the similarity between items is more stable than

uscers.

2.2.2 User-based Collaborative Filtering

User-based Collaborative Filtering is the another technique that use with the
recommender system. This technique compute nearest-neighbor set of active user
through comparing similarity with other users according to input ratings data. Then, can
predict the missing data according to the nearest-neighbor set, and get recommendation

set.



2.2.3 Weak points of CF

The important weak points of this technique are Cold Start Problem and First
Rater Problem. Because CF uses rating that user rated in system to calculate but when
new user get into the system, system cannot recommend any content to them. In the
similar case, if there are any content into the system, they also will not recommended to
any user t00. And another important weak point is Sparsity Problem which is the case
that there is a few rating in the system maybe users in system do not rated the content
enough for calculate. In the other hands, the content is not rated by any user for compare

with the similarity value.

2.2.4 Strong points of CF

Different contents in the system can be recommended to users even if they never
use it before. Because system will compare them with other users who ever used those
contents and have similar preference by measurement of similarity value. So the system

can recommended to users many ways.

2.3 Content-based Filtering

This technique focuses on content’s information or description. System will recommend
contents which are the same or similar with content that users ever used or rated. The information

of contents should be the data that can learn by the computer process only.

2.3.1 Weak points of CB

Details of user and content that can use with CB should be the data that can learn
by computer process only. Then use the information by Information Retrieval technique
for compare the similarity and difference between user and content. If that content
depend on opinion of user, such as joke, this technique cannot distinguish which one is

joke or not. The result from this kind of technique has the overspecialization.



2.3.2 Strong points of CB

Even if the contents nmever used or rated by users before, they can be
recommended to users. Also include the contents which is the new into the system.

Because the system will consider by the nearest content.

2.4 Hybrid Recommender System

This kind of system combined the strong points of both of collaborative filtering and

content-based filtering together. And there are many way to combined the CF and CB :

2.4.1 Weighed Hybrid Recommender System

Weighed Hybrid Recommender System is the system that sum up preferences
that predicted from each of technique in term of linear combination. And those
preferences could be calculated in the linear combination system and complaint with

each other.

2.4.2 Switching Hybrid Recommender System

LN
-

Switching Hybrid Recommender System will choose the method to predict.
Problem of this system is the criterion that use for decide the method. Because quality of

prediction depended on situation and criterion that system chose.

2.4.3 Mixed Hybrid Recommender System

This system will separate the preference calculation to each method. The process

will combine all preference of each method together.

2.4.4 Feature Combination Hybrid Recommender System

Feature Combination Hybrid Recommender System uses the properties of on

recommender system to be an input for another recommender system for prediction.
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that relate with that key word. So system will give the same result every time if
the uses the same key word. And never change, adapt or configure with contents

that bring from other users.

2.7.1.2 Clustering as Filter
This is the technique that group contents by their information or
descriptions. In this technique users should rated to system first then system will

recommend group of contents that match with users preferences.

2.1.1.3 TF-IDF

TE-IDF is the most popular technique to use in the information
searching. Idea is any word or phrase that represent in description of many
contents those of word or phrase is the best to use for explain the contents.
Sometime word or phrase that often represent in description can be used in many

contents.

2.7.2 Techniques in Content-based Filtering

There are 2 techniques that use in content-based filtering

2.7.2.1 Memory-based Collaborative Filtering
This is the process that uses all of data in the system or some data to

predict. The data that use in the system is the preference of users or contents that
have the similarity to predict, can called Neighborhood-based. The system will
calculate the similarity of users or contents. Then weight with the similarity from
Similarity Measurement which has 3 ways to compute :

® Correlation-Based Similarity

® Vector Cosine-Based Similarity

® Adjusted Cosine Similarity
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2.7.2.2 Model-based Collaborative Filtering

Model-based Collaborative Filtering is the process that system uses all
of data in the system or some data to predict. The data that use in the system is
the preference of users or contents that have the similarity to predict. Then
system will create the model from user’s preferences by Learning Mechanism,
such as Bayesian network, Clustering, and Rule-based System etc, to

recommend to users.

2.8 Android

2.8.1 Why Android?

Google announced the Open Handset Alliance and the Android platform in
November of 2007, releasing he first beta version of the Android Software Development
Kit (SDK) at the same time. Within a matter of a few months, over 1 million people had
downloaded versions of the SDK from Google’s website. In the United States, T-Mobile
announced the G1 Android mobile phone in October of 2008, and estimates are that
several hundred thousand G1s were sold before the end of that year. There are already
several competing mobile phone software stacks in the market.

Android has the potential for removing the barriers to success in the
development and sale of a new generation of mobile phone application software. Just as
the standardized PC and Macintosh platforms created markets for desktop and server
software, Android, by providing a standard mobile phone application environment, will
create a market for mobile applications—and the opportunity for applications developers
to profit from those applications.

Android gives developers a way to develop unique, creative applications and get
those applications in the hands of customers. Hundreds of thousands of Android mobile

phone users are already there, looking for the next clever or useful application.
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mixed content, the separation of processing from representation (processing
instructions), and the default angle-bracket syntax. Removed were the SGML
Declaration (XML has a fixed delimiter set and adopts Unicode as the

document character set).

Other sources of technology for XML were the Text Encoding
Initiative (TEI), which defined a profile of SGML for use as a "transfer syntax";
and HTML, in which elements were synchronous with their resource, document
character sets were separate from resource encoding, the xml:lang attribute was
invented, and (like HTTP) metadata accompanied the resource rather than being
needed at the declaration of a link. The Extended Reference Concrete Syntax
(ERCS) project of the SPREAD (Standardization Project Regarding East Asian
Documents) project of the ISO-related China/Japan/Korea Document Processing
expert group was the basis of XML 1.0's naming rules; SPREAD also introduced
hexadecimal numeric character references and the concept of references to make
available all Unicode characters. To support ERCS, XML and HTML better, the
SGML standard IS 8879 was revised in 1996 and 1998 with WebSGML

Adaptations. The XML header followed that of ISO HyTime.

Ideas that developed during discussion which were novel in XML
included the algorithm for encoding detection and the encoding header, the
processing instruction target, the xml:space attribute, and the new close delimiter
for empty-element tags. The notion of well-formedness as opposed to validity
(which enables parsing without a schema) was first formalized in XML,
although it had been implemented successfully in the Elec&oﬂc Book
Technology "Dynatext" software; the software from the University of Waterloo
New Oxford English Dictionary Project; the RISP LISP SGML text processor at
Uniscope, Tokyo; the US Army Missile Command IADS hypertext system;

Mentor Graphics Context; Interleaf and Xerox Publishing System.
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2.12.1.2 Versions

There are two current versions of XML. The first (XML 1.0) was
initially defined in 1998. It has undergone minor revisions since then, without
being given a mew version number, and is currently in its fifth edition, as
published on November 26, 2008. It is widely implemented and still

recommended for general use.

The second (XML 1.1) was initially published on February 4, 2004, the
same day as XML 1.0 Third Edition, and is currently in its second edition, as
published on August 16, 2006. It contains features (some contentious) that are
intended to make XML easier to use in certain cases. The main changes are to
enable the use of line-ending characters used on EBCDIC platforms, and the use
of scripts and characters absent from Unicode 3.2. XML 1.1 is not very widely
implemented and is recommended for use only by those who need its unique

features.

Prior to its fifth edition release, XML 1.0 differed from XML 1.1 in
having stricter requirements for characters available for use in element and
attribute names and unique identifiers: in the first four editions of XML 1.0 the
characters were exclusively enumerated using a specific version of
the Unicode standard (Unicode 2.0 to Unicode 3.2.) The fifth edition substitutes
the mechanism of XML 1.1, which is more future-proof but reduces redundancy.
The approach taken in the fifth edition of XML 1.0 and in all editions of XML
1.1 is that only certain characters are forbidden in names, and everything else is
allowed, in order to accommodate the use of suitable name characters in future
versions of Unicode. In the fifth edition, XML names may contain characters in
the Balinese, Cham, or Phoenician scripts among many others which have been

added to Unicode since Unicode 3.2.
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Almost any Unicode code point can be used in the character data and
attribute values of an XML 1.0 or 1.1 document, even if the character
corresponding to the code point is not defined in the current version of Unicode.
In character data and attribute values, XML 1.1 allows the use of more control
characters than XML 1.0, but, for "robustness", most of the control characters
introduced in XML 1.1 must be expressed as numeric character references.
Among the supported control characters in XML 1.1 are two line break codes
that must be treated as whitespace. Whitespace characters are the only control

codes that can be written directly.

There has been discussion of an XML 2.0, although no organization has
announced plans for work on such a project. XML-SW (SW for skunkworks),
written by one of the original developers of XML, contains some proposals for
what an XML 2.0 might look like: elimination of DTDs from syntax, integration
of namespaces, XML Base and XML Information Set (infosef) into the base

standard.

The World Wide Web Consortium also has an XML Binary
Characterization Working Group doing preliminary research into use cases and
properties for a binary encoding of the XML infoset. The working group is not
chartered to produce any official standards. Since XML is by definition text-
based, ITU-T and ISO are using the name Fast Infoset for their own binary

infoset to avoid confusion (see ITU-T Rec. X.891 | ISO/IEC 24824-1).

2.13 jQuery
jQuery is a cross-browser JavaScript library designed to simplify the client-side scripting
of HTML. It was released in January 2006 at BarCamp NYC by John Resig. Used by over 49%

of the 10,000 most visited websites, jQuery is the most popular JavaScript library in use today.
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jQuery is free, open source software, dual-licensed under the MIT License or the GNU
General Public License, Version 2. jQuery's syntax is designed to make it easier to navigate a
document, select DOM elements, create animations, handle events, and develop Ajax applications.
jQuery also provides capabilities for developers to create plug-ins on top of the JavaScript library.
This enables developers to create abstractions for low-level interaction and animation, advanced
effects and high-level, theme-able widgets. The modular approach to the jQuery framework

allows the creation of powerful and dynamic web pages and web applications.

Microsoft and Nokia have  announced plans to bundle jQuery on their
platforms, Microsoft is adopting it initially within Visual Studiofor use within
Microsoft's ASP.NET AJAX framework and ASPNET MVC Framework while Nokia has
integrated it into their Web Run-Time widget development platform. jQuery has also been used

in MediaWiki since version 1.16.

2.13.1 Features

jQuery contains the following features:

- DOM element selections using the cross-browser open source selector
engine Sizzle, a spin-off out of the jQuery project

- DOM traversal and modification (including support for CSS 1-3)

- Events

- CSS manipulation

- Effects and animations

- Ajax

- Extensibility through plug-ins

- Utilities - such as user agent information, feature detection

- Compatibility methods that are natively available in modern browsers but need
fallbacks for older ones - For example the inArray() and each() functions.

- Cross-browser support
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2.14 Web service

A Web service is a method of communication between two electronic devices over the
web.

The W3C defines a "Web service”" as "a software system designed to support
interoperable machine-to-machine interaction over a network". It has an interface described in a
machine-processable format (specifically Web Services Description Language, known by the
acronym WSDL). Other systems interact with the Web service in a manner prescribed by its
description using SOAP messages, typically conveyed using HTTP with an XML serialization in
conjunction with other Web-related standards."

The W3C also states, "We can identify two major classes of Web services, REST-
compliant Web services, in which the primary purpose of the service is to manipulate XML
representations of Web resources using a uniform set of "stateless" operations; and arbitrary Web

services, in which the service may expose an arbitrary set of operations.”

2.13.1 Big Web services

"Big Web services” use Extensible Markup Language (XML) messages that
follow the SOAP standard and have been popular with traditional enterprises. In such
systems, there is often a machine-readable description of the operations offered by the
service written in the Web Services Description Language (WSDL). The latter is not a
requirement of a SOAP endpoint, but it is a prerequisite for automated client-side code
generation in many Java and NET SOAP frameworks (frameworks such as Apache
Axis2, Apache CXF, and Spring being notable exceptions). Some industry organizations,

such as the WS-I, mandate both SOAP and WSDL in their definition of a Web service.
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2.14.2 Web API

Web APl is a development in Web services (in a movement called Web 2.0)
where emphasis has been moving away from SOAPbased  services
towards representational state transfer (REST) based communications. REST services do
not require XML, SOAP, or WSDL service-API definitions.

Web APIs allow the combination of multiple Web services into new applications
known as mashups.

When used in the context of Web development, Web API is typically a defined
set of Hypertext Transfer Protocol (HTTP) request messages along with a definition of
the structure of response messages, usually expressed in an Extensible Markup Language
(XML) or JavaScript Object Notation (JSON) format.

When running composite Web services, each sub service can be considered
autonomous. The user has no control over these services. Also the Web services
themselves are not reliable; the service provider may remove, change or update their
services without giving notice to users. The reliability and fault tolerance is not well
supported; faults may happen during the execution. Exception handling in the context of
Web services is still an open research issue, although this can still be handled by

responding with an error object to the clients.

2.14.3 Styles of use

Web services are a set of tools that can be used in a number of ways. The three

most common styles of use are RPC, SOA and REST.

2.14.3.1 Remote procedure calls
RPC Web services present a distributed function (or method) call
interface that is familiar to many developers. Typically, the basic unit of RPC

Web services is the WSDL operation.
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Chapter 3

Multicriteria and Multidimension technique

This chapter is refer to the technique that appropriate with Recommender System. This is
developed under Multicriteria and Multidimension technique. To search a Neighbor those have a

common affection.

3.1 Studying for new Music Recommender technique

To develop the Music Recommender System more expertly, we use a new technique that
appropriate with Recommender System by use Multicriteria Rating and Multidimention. Steps are

as:

1. Study current Recommender System in the market to understand a good point and weak point

of each Recommender Systems.

2. Gather information of current Recommender system Application and website in the market for
study a Recommender system at present. In website and application that use a Recommender

System, function can be summarized as Table 3.1.
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Table 3.1 Show Attribute of Recommender website and application in Thailand and foreign

country
Attribute Youtube Amazon Twitter Exteen
Website member No No Yes Yes
Recommender Yes Yes Yes Yes
Systems
Searching option Yer Yes Yes Yes
Data’s Rating Yes Yes No Yes
Data’s Review Yes Yes No Yes
Detail of data Yes Yes Yes Yes
Link with data’s No No Yes Yes
website
New data Yes Yes Yes Yes
Recommend data for Yes Yes No No
everyone

3. Analyze information from learning current Recommender systems. Information for

Multicriteria Rating and Multidimension that found in research is show a difference process.

From Chapter2 that show detail about each Recommender System. We decide to use

Multicriteria Rating and Multidimention technique to use with Music Recommender systems.

3.2 Process of Music Recommender systems that use a new technique can separate in step :

1. Create a Profile of each Music by separate data follow Multicriteria, so we get 8 type

and 70 fields and 1 type of Multidimension :

1.1 Pop songs

1.1.1 We found love

1.1.2 without you



1.1.3 Sexy and I know it

1.1.4 Stereo hearts

1.1.5 The one that got away

1.1.6 Move like jagger

1.1.7 Marry you

1.1.8 Someone like you

1.1.9 Good feeling

1.1.10 You make me feel

1.2 Dance songs

1.2.1 I like how it feels

1.2.2 Countdown

1.2.3Brand new bitch

1.2.4 Buy my love

1.2.5 Levels

1.2.6 Too much in love

1.2.7 Lat Drag

1.2.8 Party people

1.2.9 Love you like a love song

1.2.10 We're all no one
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1.3 R&B songs

1.3.1 Lotus Flower Bomb

1.3.2 Dance

1.3.3 She will

1.3.4 Headlines

1.3.5 That way

1.3.6 Make me proud

1.3.7 50°clock

1.3.8 You the boss

1.3.9 Body 2 Bosy

1.3.10 Work out

1.4 Rock songs

§ -

1.4.1 The sound of winter

1.4.2 Lovely boy

1.4.3 Walk

1.4.4 Paradise

1.4.5 Face to the floor

1.4.6 Tonight

1.4.7 These Days
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1.4.8 The adventures of Rain Dance Maggie

1.4.9 Bottoms up

1.4.10 Cough Syrup

1.5 Alternative songs

1.5.1 Aberdeen

1.5.2 After Midnight

1.5.3 Monarchy of Roses

1.5.4 Helena Beat

1.5.5 Colours

1.5.6 Shake it out

1.5.7 What you want

1.5.8 Not your fault

1.5.9 Punching in a dream

1.5.10 The Righteous Women

1.6 Country songs

1.6.1 We owned the night

1.6.2 Tattoos on this town

1.6.3 Keep me in mind

1.6.4 Baggage Claim
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1.6.5 Country must be country wide

1.6.6 God gave me you

1.6.7 Let it rain

1.6.8 Easy

1.6.91 got you

1.6.10 Drink in my hand

1.7 Jazz songs

1.7.1 Boom town

1.7.2 Marrakesh

1.7.3 Easy come easy go

1.7.4 The lady in my life

1.7.5 Hot sauce

1.7.6 Sweet sea

1.7.7 Red suede shoes

1.7.8 All my life

1.7.9 Eyes for you

1.7.10 Slam dunk

1.8 Gender of Artist

1.8.1 Male
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1.8.2 Female

1.9 Multidimention can separate in 1 dimension:

1.9.1 Genre

2. Create User profile from analyze both Multidimentional and Multicriteria together. Record

User profile by correct rating of each user in 2 parts:

2.1 Work follow Part of Multicriteria

2.2 Work follow Part of Multidimension

3. Normalize to User Profile in range 0-1 after keep rating score of user finished.By separate in 2

step follow: 1. Normalize by using Multicriteria 2. Normalize by using Multidimension

4, Calculate weight of Multicriteria and Multidimension

5. After calculate weight of Multicritiria and Multidimension, use value of weight and multiply

with total values of criteria and dimension for weight User Profile.

6. Calculate a distance of satisfaction between Active User and user B. By adjust value in User
profile of user B with step1-5 to make it straight with Active User. After that find a difference of

each position between Active User and user B then find average of all difference value

7. After calculate all difference of Active User and User B. Use that values calculate by use

Multicriteria to find a similarity between Active User and User B

8. Use Sc and Sd multiply by weight that can separate in Multicriteria and Multidimension.

9. Find a neighbor maximum 5 user that most similar to Active User, calculate affection rating

that Recommender system keep for each song and send it to Active User.

10. Calculate of AVG

a,we found love
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Chapter 4

System Development

For Multicriteria Rating and Multidimension, prototype system, called Music

Recommender, was created. This chapter including procedures of application, database design,

and user interfaces.

4.1 Music Recommender procedures

This application uses Multicriteria Rating and Multidimension to calculate distance value

of satisfaction value of each user. So details of this application are:

® Procedures of the system to recommend a song for user

1.

2.

User rated for songs in the system at least 10 songs.

Create User Profiles with satisfaction rate of each user by record in 2
part

- Multicriteria

- Multidimension

Crate new User Profiles for active user to weight values.

Calculate similarity value between Active User and other users in the
system. Select 5 neighbors who have the most nearby satisfaction with
active user.

Calculate satisfaction value of system for Active User. There are 2 parts,
first, weight average satisfaction values of neighbors — weight is the
similarity values between Active User and neighbors. Second part is
satisfaction values of genre from users in the system.

Calculate average value from Song Profile of each song that neighbors
ever rated for the Multidimension. Then use weight value of user profile

of active user in part of multidimension to be 4verage weight value.
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7. System selected 6 songs, which have most satisfaction value, for

recommend to Active User.

4.2 Database Design

For test music recommender system for each user, there are entities for record User
Profile and Song Profile including the entities for record data from user interface. Database can
separate by
1. Group of entities for record data of user and data for calculation of recommender
system.
2. Group of entities for record data of songs.

3. Group of entities for user interface.

4.2.1 Group of entities for record data of user and data for

calculation of recommender system

- Entity tbl_user is the entity for record basic information of users who

registered to the system.
Field Type Key Description
userid Int(4) Primary Key Id of each user
email Varchar(80) Email of each user
psw Varchar(80) Password of each
user
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- Entity tbl_user_vote is the entity for record Rating value of each song from

each user. System uses this value for calculate the recommended content for active user.

Field Type Key Description
id Int(11) Primary Key Id of song rating
uid Int(11) Id of user
songid Int(11) Id of song
rl Int(11) Satisfaction value
to song
2 Int(11) Satisfaction value
to genre
3 Int(11) Satisfaction value
of the artist

- Entity tbl_score is the entity for record score of user from user’s rating to each

song.
Field Type Key Description
id Int(11) Primary Key Id of song rating
uid Int(11) I1d of user
songid Int(11) 1d of song
rl Int(11) Satisfaction value
to song
2 Int(11) Satisfaction value
to genre
3 Int(11) Satisfaction value
of the artist
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- Entity tbl_score_weight is the entity for record score of user from user’s rating

to each song. Score, which recorded in this entity, are weighted by times that user rated

the song.
Field Type Key Description
id Int(11) Primary Key 1d of song rating
uid Int(11) 1d of user
songid Int(11) 1d of song
rl Int(11) Satisfaction value
to song
2 Int(11) Satisfaction value
to genre
r3 Int(11) Satisfaction value
of the artist

- Entity tbl_distance is the entity for record the distance value of satisfaction

value between active user and other users in the system.

Field Type Key Description
disid Int(11) Primary Key 1d of distance value record
act_uid Int(11) 1d of active user
other_uid Int(11) 1d of other users
dxml float(15,5) Distance value of satisfaction value
between active user and other users in
the system
dxm2 float(15,5) Similarity value of multicriteria
satisfaction value between active user
and other users in system
dxm3 float(15,5) Similarity value of multidimension
satisfaction value between active user
and other users in the system
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- Entity thl_simcheck is the entity for record similarity values of each user

multiply by song which user rated.

Field Type Key Description
id Int(11) Primary Key Id of similarity value record
uid Int(11) 1d of user
songid Int(11) Id of song
SR float(15,5) Value of multiplication of similarity of
other users to each song
srl float(15,5) Similarity value between active user

and other users in the system

- Entity tbl_pd is the entity for record similarity values of each user multiply by

song which user rated.
Field Type Key Description
pid Int(11) Primary Key Id of prediction value record
songid Int(11) Primary Key Id of song
pl Int(11) Prediction value of each song

- Entity bl_show is the entity for record similarity values of each user multiply

by song which user rated.
Field Type Key Description

showid Int(11) Primary Key Id of similarity value record
uid Int(11) 1d of other user in the system

songid Int(11) Id of song
SR float(15,5) Value of multiplication of similarity of

other users to each song
srl float(15,5) Similarity value between active user
and other users in the system




This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



89

Multicriteria and Multidimension technique

1. Create a Profile of each type by separate data follow Multicriteria and Multidimension.

2. Create User profile from analyze both Multidimentional and Multicriteria together.

Record User profile by correct rating of each user in 2 parts

2.1 Part of Multicriteria, correct rating when user give a overall Rating. System

let user give a rating by number of star (1-5 arrange in order from least to greatest) if user

give total of rating score more than 4 system will record data in User Profile for one point

follow Multicriteria that define in Song profile. But if total rating score is least than 4

system will not record any score in User profile, follow figure B.1 that show 3 criteria in

User Profile that users is not rate data yet. Figure 3.2 show User profile after user give

total rating score equal 3 for “We found love” song than system record a score in criteria:

1.Pop Genre in sectionl 2.Gender of Artist

Genre Song Gender
User
0 0 0 . 0 0 0 0 0
— I I I T I I I I
Pop Dance R&B We found Without Sexy and Male Female
love you Iknowit
Figure B.1 A starter profile without any rating by using Multicriteria
Genre Song Gender
User
1 0 0
Profile 0 1 0 e 1 1

LT T

Pop Dance R&B
We found Without Sexy and Male Female

love you Iknowit

Figure B.2 How to store score after user rate some data by using Multicritiria
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2.2 Part of Multidimension correct rating when user gives a rating follow
dimension of each song. Each dimension give 1-5 arrange in order from least to greatest
so it have only one case that system will correct rating score is user give all dimension in
5 star. But if user gives 1-4 star system will record a score equal to 0. Figure B.3 show a

starter User profile that user is not give a rating yet. And in Figure B.4 Show a score

rating that user give for genre.
User
0 0 0 0 0 0 0
Profile
A A I L A
Pop Dance R&B Rock Alternative Country Jazz
Figure B.3 A Starter profile without any rating by using Multidimension
User
0 1 0 0 0 1 1
Profile

b

Pop Dance R&B Rock Alternative Country Jazz

Figure B.4 How to store score to user profile after rate some data by using Multidimension

3. Normalize to User Profile in range 0-1 after keep rating score of user
finished. By separate in 2 step follow: 1. Normalize by using Multicriteria 2. Normalize

by using Multidimension

3.1 Normalinze by using Multicriteria is collect all score that user rate and divide
by number of times that user have rate to User profile. For example, user rate 15 times so

every field of criteria is divide by 15 follow Figure B.5
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Genre Song Gender
User
4 5 2 4 3 3 3 4
— I I I I I I I I
Pop Dance R&B We found Without Sexy and Male Female
love you Iknowit
Figure B.5 Show when user give rating 15 times by using Multicriteria
Genre/15 Song/15 Gender/1
User
02 | 03 | 01 02 | 02 | 02 01 | 03
Profile

1]

Pop Dance R&B

T

We found Without Sexy and

love

you

I know it

I

T

Male Female

Figure B.6 using a figure 3.5 data to normalize by using Multicriteria

3.2 Normalize by using Multidimension, use same process with Normalize by

using Multicriteria. For example total rating is follow figure B.7 and result after divide is

figure B.8

User

Profile

5

3

1

1

Pop Dance

"

R&B

-

Rock Alternative Country Jazz

Figure B.7 Show when user give rating 15 times by using Multidimension
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User
0.26 | 0.33 02 | 006 | 0.06 { 013 | 0.33

R

Pop /15 Dance/15 R&B/15 Rock/15 Alternative/15 Country/15 Jazz/15

Profile

Figure B.8 using a figure B.5 data to normalize by using Multidimension

4. Weight of Multicriteria and Multidimension

4.1 Calculate weight of each criteria by consider from a highest value in each
criteria follow figure B.9 And then calculate weight by compare with a position that have

a highest value in criteria follow equation

0.33
i - = 04
Weight for Genre = - £ +0.30+0.13 3
Weight for S 026 0.39
cight for Song = 0 6+0.204020
0.33
Weight for Gender = ——————= = (0.71

0.13+0.33
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Genre/15 Song/15 Gender/1
0.2 0.3 0.1 02 { 0.2 0.2 0.1 0.3
Pop Dance R&B We found Without Sexy and Male Female

love you Iknow it

Figure B.9 Show that highest of each criteria in Multicriteria

4.2 Calculate weight of each dimension by use values from figure B.8 divide by

value of another dimension follow equation

0.26

Weight for Pop genre = = 0.19

0.26+0.33+0.2+0.06+0.13+0.33

0.33

Weight for Dance gente = 2 6+0.33+0.2+0.06+0.1310.33 >
Weight for R&B = 0.64
eight for R&B genre = 0.26+0.33+0.2+0.06+0.13+0.33
Weight for Rock o 0.04
eight for Rock genre = 0.26+0.33+0.2+0.06+0.13+0.33
Weight for Alternati = o 0.04
cight for Altemative genre = 0 33+0.2+0.0640.13+0.33

0.13
Weight for Country genre = = 009

0.26+0.33+0.2+0.06+0.13+0.33

0.33

Weight for Jazz genre = = 0.25

0.26+0.33+0.2+0.06+0.13+0.33
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0.26

033 | 02

0.06 | 0.06

0.13

0.33

n

T

l

Pop /15 Dance/15 R&B/15 Rock/15 Alternative/15 Country/15 Jazz/15

Figure B.10 Show values that use for finding weight by use Multidimension

5. After calculate weight of Multicritiria and Multidimension, use value of weight and

multiply with total values of criteria and dimension for weight User Profile that can separate in 2

ways :

5.1 Multicriteria multiply, use a weight that calculates in step 4.1 multiply by

every criteria. For example weight of Genre is 0.43 use this value multiply by every field

of genre follow figure B.11 use weight of Genre multiply by Pop Genre that have value

equal 0.26(Figure B.9) and after multiply values is become 0.1118 ,Weight of Genre

0.43 multiply by Dance Genre 0.33 result is 0.1419 For R&B Genre multiply by weight

of genre result is 0.0559, etc.

Genre x 0.43

Song x 0.39

Active
0.111

User

0.141

0.055

0.101

0.078

0.078

Pop Dance
Gender x 0.71
0.092 | 0234
male  Female

T

R&B

love

you

T

We found Without

Sexy and I

know it

Figure B.11 Show step that use weight of each criteria from step 4 multiply by every field of

criteria by using Multicriteria
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5.2 Multidimension multiply, use a weight from step 4.2 multiply by every

dimension. For example,

Active
0.049 | 0.082 | 0.128 | 0.002 | 0.002 | 0.011 | 0.082

— ] 555

Pop Dance R&B Rock  Alternative Country Jazz
x0.19 x0.25 x0.64 x0.04 x0.04 x0.09 x0.25

User

Figure B.12 Show how to calculate weight of each dimension from step 4 to multiply by

dimension by using Multidimension

6. Calculate a distance of satisfaction between Active User and user B. By adjust value in
User profile of user B with stepl-5 to make it straight with Active User. After that find a
difference of each position between Active User and user B then find average of all difference
value that called “Euclidean Distance”. Euclidean Distance is values that show a distance of

satisfaction between Active User and user B. For Multicriteria can calculate follow this

Y, lai—ail
equationDC - _ton—_ whereas Dc is a difference of Multicriteria between Active

User and another user in system. n is number of field in Multidriteria. ai is field of position i of

Active User and ai’ is position of user. Follow figue 3.13

Genre Song Gender
Active 0.111 | 0.141 | 0.05 0.101 | 0.078 | 0.078 0.092 | 0.234
User A
Gpnre ong Gender
v
User
0.120 | 0.081 | 0.133 0.019 | 0.045 | 0.084 0.083 | 0.082
B

Figue B.13 Calculate a distance of satisfaction between Active User and user B
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To calculate value of [Euclidean Distance of Multidimension is

— ?:lo |ri—ri’| ) ) a ) )
Dd = -—T whereas Dd is a difference value of Multidimension between Active

User and another user in system, m is number of total field of Multidimension, ri is field in

osition I of Active User, ri’ is field position I of another user follow figure B.14

Pop Dance R&B Rock  Alternative Country Jazz

l lllll
vy v v v ¥

User

0.056 0.09 0.191 | 0.114 | 0.139 | 0.074 | 0.056
B
Active

0.049 | 0.082 | 0.128 | 0.002 | 0.002 | 0.011 | 0.082
User

t I T_I tt
| L
Pop Dance R&B Rock  Alternative Country Jazz

Figure B.14 Calculate satisfaction between Active User and user B by using Multidimension

7. After calculate Euclidean Distance of Active User and User B. Use that values
calculate follow equation3.1 that use Multicriteria to find a similarity between Active User and

User B

1

Sc = 1+Dc Equation B.1

Where Sc is a similarity between Active User and User B in Multicriteria and Dc is a Euclidean
Distance result in Multicriteria. And equation 3.2 is calculate in Multidimension to find similarity

between Active User and User B
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1

Sd = 1+Dd Equation B.2

Whereas Sd is a similarity values between Active User and User B in Multidimension and Dd is a

Euclidean Distance result in Multidimension

8. Use Sc and Sd multiply by weight that can separate in Multicriteria and

Multidimension :
8.1 Multicriteria: Sc multiply by 0.3
8.2 Multidimension : Sd multiply by 0.7

And result of similarity (Stotal) is Stotal = 0.3Sc + 0.7Sd and sort Stotal to choose a neighbor that

have Stotal similar to Active User maximum 5 user.

9. After find a neighbor maximum 5 user that most similar to Active User, calculate
affection rating that Recommender system keep for each song and send it to Active User. Rating
is separate in 2 parts; in first part is use affection rating that neighbor rate for each song to
calculate weight Average,Weight is a similarity between Active User and neighbor . Second part
is genre of song in database: pop, dance, R&B, rock, alternative, country, jazz that show in
equation 3.3

N . (Sa,iRij)
Satisfaction values from systema,j = ;
N . (Sai)

+ AVGa,j equationB.3

Sa,i is a similarity between Active User and Neighbor i, R;; is a total score that neighbor i rate to
song j. For example if need to know a rating for “We found love” song the Satisfaction values
from

system is a total

a,we found love

s0 S, , is a similarity between Active User and neighbor 1 R

1,we found love

rating that neighbor 1 rate for “we found love” song. Sa,2 is a similarity between Active User and

neighbor 2 R, . r.umd1ove iS @ total rating that neighbor?2 rate for “we found love”. Then calculate for
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AVG by consider Item Profile in Multidimension and satisfaction of all user with dimension of
“we found love” after that will get average values of satisfaction from every user in system to

“web found love” song

This Recommender is recommend for Active User so use weight of User profile in

Multidimension of Active User to weight a average, show in equation

AVG=(W, ,,}aVE,, FHW, 410 X8V ) MW, 22578V Bran (W, 1ot X8V By )+

(wultemﬁvex annlwmlﬂve,i)+(wl,oounn'yx ancounu'y,j)+(WaJuzx av%lzzd)

W, ,op is weight from User profile in Multidimension and pop genre avgpop is a average
of total rating that users give for j song and for wa,another dimension and avgof dimension,etc.

have the same appearance.

In calculate AVG

a,we found love

show in figure B.15 by vector in top of figure is average that
users give to each dimension of “we found love”. Another vector in figure is weight of

Multidimension of User Profile for Active User
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Pop Dance R&B Rock  Alternative Country Jazz
Item
03 0.07 | 06 0.5 0.8 0.2 0.7
PrOfﬂe A h A A A A A
A \ A
Active
0.049 | 0.082 | 0.128 | 0.002 1| 0.002 | 0.011 0.082
User
A I T_—’ h 3
Pop Dance R&B Rock  Altemative Country Jazz
Figure B.15 Calculate satisfaction by using Multidimension
So, calculate of AVG is

s,we found love

AVG, . cmdiov = 0.3x0.049)+(0.7x0.082)+(0.6x0.128)+(0.5%0.002)+(0.8x0.002)+(0.7x0.082)





