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ABSTRACT

Information Retrieval (IR) is the study of a
method for rediscovering relevant information stored
in a collection of information sources. In the process
of seeking information dibutuhkun a search method.
KNN algorithm according to several journals KNN
algorithm is considered good in solving case
recognition and classification, in this research will be
done KNN Algorithm implementation in book search
case. In this study to analyze the application of KNN
algorithm in book search on the book collection
muamalah. The stages are in the analysis phase of
preprocessing data. In this study also analyzed at
each stage of KNN algorithm that is determination of
K, calculation of document testing distance to
training document, sort data and determine data
testing group. Based on the test results, the KNN
algorithm is able to solve the search problem from the
information collection. The search process based on
word similarity of training data and data testing is
very helpful in improving the quality of search results.
Search using KNN using 20 training data has 95%
accuracy value, search process using KNN algorithm
can also give classification information about user
problem which make user to be not confusion about
material.

Keywords: Muamalah, Search using KNN,
Information  Retrieval System, Classification,
Accuracy, Preprocessing Data.

1. INTRODUCTION

Information Retrieval (IR) is the study of
concepts, procedures and methods for rediscovering
relevant information stored from various resources
or collection of sources of information sought or
needed [2]. In the information retrieval process in a
source collection, Information Retrieval will require
a search method. The K-Nearest Neighbour
Algorithm According to Ramdhan [2] has an 80%
accuracy in the case of the classification of large task
categories [2] and according to llyas [17] K-Nearest
Neighbors method has 100% accuracy in facial
recognition cases. In this research will implement K-
Nearest Neighbour Algorithm to solve the search
problem.

Muamalah is part of Islamic law that governs
the relationship between human beings. In learning

activities muamalah need books - books as a
reference, At this time a collection of sources of books
mumalah already available, but it will be difficult
when looking for a book - a book in accordance with
the wishes and when doing a search disebuah book
collection that has a collection of books that are
usually more than One will take a lot of time [3]. This
problem raises at least the reference book used or not
even found the book sought.

By looking at the above problem, the search for
the user needs to go through the preprocessing stage
first, then the data that has been processed is
searched kemirimpannya value and made a ranking
whose purpose shows the book is relevant to the
problem entered by the user. After ranking the data is
used as a list that will be given to the user. This
research uses text minning process to recognize user
input and book database, where in the process of
searching the basic word (stemming) and using
Information Retrieval for withdrawal of information.
After the preprocessing phase is completed, the
search process of the book and user input data will
use K-Nearest Neighbour Algorithm. In this research
will be created a system that can help users to find
reference books muamalah appropriate user input.

1.1 Problem Identification

Based on the description on the background of
the problem, then the formulation of the problem is
How to how to find books according to the wishes of
the user and provide a list of books required by users
in search muamalah book problems.

1.2 Purpose and Objectives

Based on the problems studied, the purpose of
this research is to implement K-Nearest Neighbors
Algorithm in book search case. While the goal to be
achieved from this research know the accuracy of K-
Nearest Neighbors Algorithm in the search case.

1.3 Information Retrieval

Information Retrieval handles processes
relating to document representation of storage,
tracking and discovery of relevant information to a
system that can bridge information with users who
need information [7]. When performing a search the
user inputs the request. This request is similar to the



analysis of the information content of a document, the
document is analyzed for the content to know the topic
or subject.

1.4 Preprocessing

Preprocessing data is a Phase that
encompasses all routines, and processes to prepare
data to be used in the operation of knowledge
discovery of text mining systems [2]. The purpose of
Preprocessing is to simplify the Minning process. In
this research Preprocessing stage is done Case
Folding, Cleaning Data, Tokenizing, Filtering and
Stemming, Stemming using Algorithm Nazief and
Andriani, that is algorithm developed for stemming
document Indonesian. That is a process of cutting the
affixes of a word into its basic word which is an
important step in Information Retrieval [1] and
Filtering is an important stepping-up phase of
Tokenizing [8] .the calculation uses the equation
below.

Accuracy

True Positives + True Negatives

 True Positives 4 False Positives + True Positives + False Negatives
@

1.5 Weighting

Weighting is done to get the value of the word
/ term successfully extracted. Weight calculation with
Term Frequency - Inverse Document Frequency (TF-
IDF) uses a combination of two values, ie word
frequency and inverse document frequency obtained
from dividing the total number of documents as a
whole by the number of documents in which the word
appears [3].

IDF = log(%) )

Wy = tfap * IDF, (3)
Description:
n: many collection documents including document
testing

d: d document

t: keyword to-t of keyword

W: the weight of the dth document against the t-
word

Tf: the number of words searched on a document
IDF: Inversed Document Frequency The IDF value
is obtained from IDF: log2 (D / df) where

D: total documents

df: many documents containing the word searched

1.6 K-Nearest Neighbor Algorithm

K-Nearest Neighbor (KNN) is a machine
learning method that classifies an object based on
learning data closest to the object. The workings of
KNN need to involve input in the form of training

data, test data and value k. Then sort the train data
based on the proximity of the distance based on the
count of the data distance tested with the train data.
After that it is taken from the top training data k to
determine the classification class for the dominant
class of the retrieved training data k [10].
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Figure 1. Algorithm flow

1.7 Cosine Similarty

Cosine similarity is a commonality measure
commonly used in information retrieval and is the
angular measure between the dtest document
vectors (dots (i, k)) and dtraining (points (j, k)).
Each vector represents every word in every
document (text). Cosine similarity formula used is
equation 2.3 [10].

o) >ld.d,)

1.8 Confusion Matrix

Confusion matrix is a method that is usually
used to perform accuracy calculations on the
concept of data mining. Methods using matrix
tables [6].

4)

Table 1. Table Confusion Matrix

The_c_orre;ct Classified as
classification
+ -
+ True Positives False_
negatives
R False Positives Lrel:;iﬁives

True positives is the number of positive
records classified as positive, false positives is the



number of negative records classified as positive,
false negatives is the number of positive records
classified as negative, true negatives is the number
of negative records classified as negative, then
enter the test data. After the test data is entered into
the confusion matrix, compute the values that have
been entered to calculate the amount of sensitivity
(recall), specificity, precision and accuracy.
Sensitivity is used to compare the number of TP to
the number of positive records while the specificity
is the ratio of the number of TNs to the number of
negative records [12]. To calculate used equations

2. CONTENTS OF RESEARCH

At this stage will discuss about the problem to be
analyzed. Some of the things contained in this stage
is about problem analysis, system analysis to be built
and the methods used to solve the problem.

2.1 Problem analysis

Problem Analysis is the stage of identifying
problems that will arise upon application of the
method. The problem that will be raised in this
research is how the application of K-NN method to
search the book in accordance with the text in the user
input. The search problem is a complex issue because
to find the appropriate book requires a suitable
approach method to find books that match the user
input text.

2.2 System Analysis

System analysis is the stage of explanation and
decomposition of the main system into several parts
of the system in order to see the needs needed in order
to apply the methods used to solve a problem whose
purpose is to build an application to perform testing.
Applications to be built have several stages. After
each stage is done then the output obtained is the
search results from user input and tokens that have
been given weight. The stages of entering test data
and training data books by users. Then the system will
process the data. The first step is Case-folding
process, Data Cleaning process, Tokenization
process, Filtering process, Stemming process and
search process using K-NN Algorithm.

2.3 Input Data Analysis

Data input to be analyzed that is training data
and test data, data test is user input data in the form
of sentence of Indonesian good and true

Table 2. Table Data Test
Term

Apakah  asuransi  dari
kantor ABC itu haram ?

Table 3. Table Data Training

TITLE classification
Bisnis dan Muamalah Kontemporer
Kontemporer

Table 4. Tabel Data Training
Number | TITLE classification

d1l Bisnis dan
Muamalah
Kontemporer

d2 Bisnis Islami &
Kritik atas Praktik
Bisnis ala Kapitalis

kontemporer

kontemporer

d3 Buku Pintar
Ekonomi Syariah
d4 Syariah Marketing
(Kertajaya dan
Sula)

jual-beli

kontemporer

d5 Ekonomi Islam
Umar bin Khattab

jual-beli

2.4 Preprocessing

Is a process of preparation of test data and
training data before the data is processed using KNN
Algorithm. Preprocessing itself through several
stages include:

Case Folding is the step of changing all data
input letters into lower case.
Table 4. Table implementation Case folding Data
Test

before | after

Apakah | apakah
asuransi | asuransi
dari dari

kantor kantor
ABCitu | abcitu
haram ? | haram ?

Tabel 5. Table implementation case folding Data
Test



before

after

Tabel 7. Table Data Test

Bisnis dan mu’amalah
kontemporer tidak bisa
dipungkiri telah
berkembang, dan
menjadi bagian dari
kehidupan umat Islam.
Namun, tidak semua
perkembangan tersebut
sesuai dengan syariah.
Ketika perkembangan
ini menyangkut
substansi yang
bertentangan dengan
syariah. Seperti PT,
koperasi, asuransi dan
saham. Di sinilah
dibutuhkan
kecermatan, dan
ketepatan pandangan
dan sikap. Karena ada
juga perkembangan
bisnis dan muamalah
kontemporer yang
dibenarkan oleh
syariah. Seperti bisnis
online, e-commerce,
dan lain-lain.
Semuanya bisa
ditelaah dalam buku
ini. Selamat membaca.

bisnis dan mu’amalah
kontemporer tidak bisa
dipungkiri telah
berkembang, dan
menjadi bagian dari
kehidupan umat islam.
namun, tidak semua
perkembangan tersebut
sesuai dengan syariah.
ketika perkembangan
ini menyangkut
substansi yang
bertentangan dengan
syariah. seperti pt,
koperasi, asuransi dan
saham. di sinilah
dibutuhkan
kecermatan, dan
ketepatan pandangan
dan sikap. karena ada
juga perkembangan
bisnis dan muamalah
kontemporer yang
dibenarkan oleh
syariah. seperti bisnis
online, e-commerce,
dan lain-lain.
semuanya bisa ditelaah
dalam buku ini.
selamat membaca.

before after

Cleaning Data is a step that is used to perform

text cleaning of characters other than letters.

Table 6. Table Data Test

sebelum

sesudah

apakah
asuransi
dari
kantor
abc itu
haram ?

apakah
asuransi
dari
kantor
abc itu
haram

bisnis dan muamalah
kontemporer tidak bisa
dipungkiri telah
berkembang dan
menjadi bagian dari
kehidupan umat islam
namun tidak semua
perkembangan tersebut
sesuai dengan syariah
ketika perkembangan
ini menyangkut
substansi yang
bertentangan dengan
syariah seperti pt
koperasi asuransi dan
saham di sinilah
dibutuhkan kecermatan
dan ketepatan
pandangan dan sikap
karena ada juga
perkembangan bisnis
dan muamalah
kontemporer yang
dibenarkan oleh
syariah seperti bisnis
online e-commerce

bisnis dan mu’amalah
kontemporer tidak bisa
dipungkiri telah
berkembang, dan
menjadi bagian dari
kehidupan umat islam.
namun, tidak semua
perkembangan tersebut
sesuai dengan syariah.
ketika perkembangan
ini menyangkut
substansi yang
bertentangan dengan
syariah. seperti pt,
koperasi, asuransi dan
saham. di sinilah
dibutuhkan
kecermatan, dan
ketepatan pandangan
dan sikap. karena ada
juga perkembangan
bisnis dan muamalah
kontemporer yang
dibenarkan oleh
syariah. seperti bisnis
online, e-commerce,

dan lain-lain. dan lain lain
semuanya bisa ditelaah | semuanya bisa ditelaah
dalam buku ini. dalam buku ini

selamat membaca. selamat membaca

2.4 K-nearest Neighbor Algorithm Analysis

The algorithm analysis is the process of
describing or explaining the stages of the K-Nearest
Neighbor Algorithm (K-NN or KNN). the stages of
Determining the parameters k (the number of nearest
neighbors), Calculating the square of the object's
euclide distance to the given training data, Sorting
the eucliden calculation by ascending, Collecting the
Y category (Nearest neighbor classification by k
value), Using the nearest most major neighbor
category then the object category can be predicted.
After all the stages then the results of all the process
of classification of the text category into which
category.
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Figure 2. Stages of K-Nearest Neighbor Algorithm

2.5 Define Parameter K

Parmeter K is the closest neighboring data
parameter. In this process is to enter the number of k
in which this number will determine a lot of data that
will be selected in the process of grouping and
labeling. K disni has been set as many as 3.

2.6 Calculates the Cosine Similarty of test and data
training
At this stage perform the Cosine Similiarity
calculation process. calculations using data testing
and training data that have been weighted using
equation 3.

Table 8. Scalar Multiplication Between Q and other
documents

WDQ.WDI
D1 D2 D3 D4 D5
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

WDQ.WDI

D1 D2 D3 D4 D5
0,0062 o | 0.0062 | 0,0062 | 0,0062
697 697 697 697

0,1812

0 381 0 0 0
0,0062 | 0,1812 | 0,0062 | 0,0062 | 0,0062
7 38 7 7 7

Second Calculate the length of each
document, including Q. By squaring the weight of
each term in each document then add the squared and
last value to the sum

Table 9. Calculate the length of each document
Vector

Length of vector
Q D1 D2 D3 D4 D5
0,60
0 0 0 | 5519 0 0
4
0,22 | 0,22
0 0 0 0| 7644 | 7644
7 7
0,22 | 0,22
0 0 0 0| 7644 | 7644
7 7
0,76 | 0,01
0 0 | 4874 | 5609 0 0
7 7
0,22 | 0,22
0 0 0 0 | 7644 | 7644
7 7
0,91
0 0 0| 0578 0 0
8
0,60
0 0 | 5519 0 0 0
4
0,60
0 0 0 0 | 5519 0
4
0,60
0 0 0 0 | 5519 0
4
0,60
0 0 | 5519 0 0 0
4
0,02
0,05 .
0 0 0 0 6427 5073
0,60
0 0 0 0 | 5519 0
4
0,60
0 0 0 | 5519 0 0
4




Length of vector

Q D1 D2 D3 D4 D5

0,60
0 0 0 0 | 5519 0
4

0 0 0 0 0 0

0,22 | 0,22

0 0 0 0| 7644 | 7644
7 7

a dan
Sula)

2.7 Sort data by distance

This process is the process of sorting data
based on the value of Cosine Similarty Descending.
For the process can be seen in the following table:

Table 12. Table Implimentation Sort

0,09 | 0,09 | 0,09
0 0 0| 0619 | 0619 | 0619
1 1 1

to | 0,70 720 427 | 56,9 | 115, | 23,2
ta | 2408 9608 4507 | 3837 | 8441 | 6673
I 1 7 9 4 3

a | 083| 268 | 653 | 754 | 10,7 | 4,82
k | 8097 | 4959 | 7971 | 5752 | 6309 | 3560
ar 9 6 9 4 2 2

Using equation 3 cosine similarity formula.
Calculate the similarity of Q with D1, D2, D3, D4 and
D5

Table 10. Calculation of Cosine Similarty

Cosine Similarty

D1 D2 D3 D4 D5

0,0200 | 0,0489 | 0,05644 | 0,0805 | 0,0360
86 09 85 17 84

Table 11. Calculation of Cosine Similarty

Cosine numbe
similart r TITLE classification
y
Bisnis dan
Muamala
0’02002 D1 h kontemporer
Kontempo
rer
Ekonomi
0,03608 Islam . .
4 D5 Umar bin jual-beli
Khattab
Bisnis
Islami &
0,04890 Kritik atas
9 D2 Praktik kontemporer
Bisnis ala
Kapitalis
Buku
0,05644 Pintar . .
9 D3 Ekonomi jual-beli
Syariah
Syariah
0'0805% D4 Marketing | kontemporer
(Kertajay

Cosine NU classi
similart MB | TITTLE ficati
y ER on
. . konte
0,080517 | D4 Syarlah Marketing mpor
(Kertajaya dan Sula) er
0,056449 | D3 Buku_ Pintar Ekonomi jua_l—
Syariah beli
Bisnis Islami & konte
0,048909 | D2 Kritik atas Praktik mpor
Bisnis ala Kapitalis er
Ekonomi Islam Umar | jual-
0,036084 | DS | iy khattab beli
. konte
0,020086 | D1 Bisnis dan Muamalah mpor
Kontemporer er
2.8 Rank

This process is a ranking process based on the
value of Cosine Similarty that has been sorted in
descending order.

Table 13. Implementation Rank

Ra | Cosine | nu class
nki | simila | mb | TITTLE ifica
ng | rty er tion
Syariah Marketing | kont
1 0,0805 D4 | (Kertajaya dan emp
17
Sula) orer
5 0,0564 D3 Buku Pintar jual-
49 Ekonomi Syariah beli
Bisnis Islami & kont
3 0,0489 D2 Kritik atas Praktik emp
09 Bisnis ala orer
Kapitalis
4 0,0360 D5 Ekonomi Islam jual-
84 Umar bin Khattab | beli
Bisnis dan kont
5 0,0200 D1 | Muamalah emp
86
Kontemporer orer
2.9 grouping

With the number k = 3, then the top 3 is taken.
Where the top 3 order D4 has a contemporary
classification, D3 has a trading classification,
contemporary D2 classification.



Table 13. Implementation grouping

Ra | Cosine | nu class

nki | simila | mb Tittle ifica
ng rty er tion
Syariah Marketing | kont

1 0’08(1)3 D4 | (Kertajaya dan emp
Sula) orer

2 0,0564 D3 Buku Pintar jual-
49 Ekonomi Syariah beli

Bisnis Islami & Kont

3 0,0489 D2 Kritik atas Praktik emp

09 Bisnis ala
Kapitalis orer

After the data testing (Q) is tested, k the object
closest to the data testing is more than the
contemporary classification. So Q is classified as a
contemporary classification and the recommended
book for users is D4 with Shariah Marketing
(Kertajaya and Sula), D3 Smart Book of Kertajaya
Syariah Economics and Sula and D2 Islamic Business
& Criticism on Business Practice ala Capitalist.

Table 14. Implemenasi detail grouping

Ra | Cosine numbe classi
nki | simila r Tittle ficati
ng rty on
Syariah
L | 00805 | Marketing ﬁf“;f
17 (Kertajaya erp
dan Sula)
Buku Pintar .
2 0.0564 D3 Ekonomi Jua_l-
49 . beli
Syariah
Bisnis Islami konte
3 0,0489 D2 & Kritik atas moor
09 Praktik Bisnis P
e er
ala Kapitalis

2.9 Testing Measurement Accuracy

Confucion matrix is used for the measurement of
classification effectiveness. Using equation 3, an
accuracy calculation process was performed for 20
test data.

3+16

- 0fy = 0,
S+1t1670 < 100%=95%

Accuracy =

Based on the test results obtained accuracy to
solve the problem of search with data as much as 20
data for 0.95 and can be concluded the accuracy of
KNN algorithm will have high value or low accuracy
of atraining data depending on the quality of training
data created.

3. CONCLUSION
3.1 Conclusion

Conclusion Based on the results obtained in
this study, it was found that the functionality of the
search went well besides KNN accuracy testing
algorithm accuracy 95%, But from the search results
recommended for the user's book still rank.

3.2 Suggestions

Based on the results of research that has been
done, still need to do some further study. As for
suggestions for further research are:

1. Using training data that has categories other
than buying and selling and contemporary,
so as to achieve a solution that is rich in
information and get the optimal solution.

2. Optimize the search process to make it faster
by using the DBMS system to solve many
search problems with data.

3. Do the search countermeasures, so that the
proposed book is fully optimum.
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