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Abstract. A pa from advances in Artificial Intelligence and Naturgirfipouace Processing,
designed CHATBOT will try to und user requests accurately, so tha they do not give
the wrong answer or no response. The difficulty of getting specific information about h
impairments that can be asked properly is asking someone who understands that it still canno
be found on engines on the internet which is a favorite tool for most people in obtaining
information. By using Machine Learning and with the help of Artificial Intelligence, a question
and answer (conversation) interaechanism is created to gain literacy knowledge that
supports the educational process. Therefore, the CHATBOT apgriifrgion was developed in this
study as a media for retrieving information about hearing loss. Using the NLP med the
Na'we Bayes Algorithm for classifications used to get input classes to I-Chat Bot, (rngll as to
test hypotheses using the Technology Acceptance Model developed (extended). The result is
an I-Chat Bot with artffisi7y intelligence that understands user input and provides an
appropriate response and produces a preferred and egmiiigstem model to be used in the search
for information about required hearing impairments. This result paper also gets the value of the
test accuracy with Precision 98.6%, Recall 88.75% and Accuracy 88.75%.

troduction

A part from advances in Artificial Intelligence and 100%‘ Language Processing, designed
CHATBOT will tnderstand user requests accurately, so that they do not give the wrong answer
or no response. An effective solution to overcome thiblem is to involve human ability in
CHATBOT operations to understand user requests [1]. In general, chat bots are desig9f) using 3
approaches, namely pattern matching, through algorithms and neural networks [2]. In t dy,
researchers provide insight into how to design the I-Chat Bot system that is different from previous
studies that pattern matching approach that usually uses AIML (A Intelligent Markup
Language), In this study researchers used an approach through algorithms, namely Algorithms Nawe
Bayes will be used at the text classification stage with the N 100%, Natural Language Tool Kit) module
on Natural Language Processing (NLP) from Python, so CHATBOT can be trained, making

CHATBOT able to handle user requests in terms of information about hearing loss accurately.

2. Literature Review
A. Natural Language Processing (NLP)

_ . R 00 .
ontent fiom this work may be used under the tems of the Creative Commons Aftribution 30 licence. Any futther distribution
BY of thiswork must maintain attribution to the author(s) andthe title ofthe work, journal citationand DOI.
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s study CHATBOT (an application that allows users to communicate with a computer),
temming or Lemmatization (cutting words iprgzngrticular language into the basic form of recognition
of the function of each word in a sentence), Summarization (summary of reading), Translation Tools
(translating language) and other gpptigations that allow computers to be able to understand language
instructions entered by users [3]. PUSTEIOVSkgaand Stubbs explain that there are several main areas
of research in the NLP field, including [4]: Question Answering Systems (QAS), Summarization,
Machine Translation, Speech Recognition, Document classification, Identify the types of entities
extracted, Using Sentiment Analysis to identify sentiments from a series of texts, Information
Retrieval
Nave Bayes Method

e advantage of using this method is that it only requires a small agrnizpt of training data to

determine the parameter estimates needed in the classification process [5]. Because it is assumed to be
an independent variable, only variants of a variable in a class are needed to determine the
classification, notthe whole of the covariance matrix [6].
Naive Bayes process steps
1. Calculate the number of classes/ labels
2. Calculating the Number of Cases Per Class
3. Multiply All Class Variables

frympare Results Per Class

aking into account the class variables and dependent feature vectors, Bayes Theorem states the
following relationship:

P(BIAP (A
P(A|B) =" ‘P(’B)” ........................................................................................... (1)

Where argrdygnd B an eventand P (B)?
= Basically, trying to find the probability of event A, given the event B is correct. Event B is
tafpeferred to as evidence.
= P (A)is griarhA (previously possible, example the probability of an eventbefore the evidence
inf7en). Evid ence is the attribute value of an unknown example (here, it is event B).
= P(A | B) is a posteriori probability B, which is the probability of an event after the evidence

100% , BN
Now, with regard to our data collection, we can apply Bayes theorem in the following ways:

L DEKIYIP (1)tititetetetee ettt ettt ettt ettt ettt ettt ettt senas
= P
P(Y | X) ( P @

Where;

Y is a class variable

X is a dependent feature vector (size n) where:

KT (XL, X2y X3y vt a0y X D) errrereeseseeeseesetessessese s e s ses e b s b s e (3)
100% 00%,

ﬂsmally, P (X|y) here means, possibly "y" given that the condition "X". Haive assumption of

Bayes theorem, which is the independence between its features: First the evidence is divided into

independent parts. If there are two independent A and B events, then:

N = B o A 1 (=) OO 4
DX TIYIP (X2IYIPY) cervrieieiiieeiete ettt
P (ylx/,..., =P 5
100% ] 6p 6D P (xn) ©)
erefore, the results achlgved ar? which can be expressed as:
i (xi y)
P = =1
mo xn) = B 61 9P (G2 ). Plxny T s (6)

Now because the denominator remains constant forthe given input, the term can be removed:

P Ly eeea 1) 00 PUY) T 7] P | Y] ettt )
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Now, it is necessary to make classifying models. For this; we find the probability of the input set given
for all possible values of the class y variable and take the output with the maximum probability. This
can be stated mathematically as:

n .
y=argmaxy P(y) IT{_ 1 P(Xi | Y) ., e R (8)
So, finally, just'countP (y) and P (xi |y). Plermggnote thatP (y) is also called class probability
and P (xi | y) is called conditional probability. The naive Bayes classifiers differ primarily by

assumptions made regarding the distribution of P (xi |y).

search Method
n general, the system that will be chosepriogbe designed in solving research problems will use
Architecture vfiteg Retrieval Based Model, because chat can describe the same message with different

expressions. CHATBOT can have a separate response module and response [7] [8], as shown in
Figure 1 below:

@——-b. Classification .4—. User Message .
[Trien |
¥

Candidate Response
Generator

Response Candidate

*
Response
—>
Selector

Figurel. Architecture adopted for system design

100%,
System Design: I1-Chat Bot: Interactive Question and Answer Using Natural Language Processing and
Bayesian Algorithms for Literary Literacy.

Back END
Front END

User—» Questions? Machine Learnig
(Matods Natve Bayes Classifier)
A

Questions Input Natural Language Query NLP Analyze:
Q\\- Interface 1) Tokenizing (Parsing)
4 & ---------- Browser Qe 2) Stemming ¢
_//‘\ e Refiiaiton —> 2) Fitering (Stop word S
: A eliminator)
i 4) Tagging

5) Analyzing

Knowledge Base
Logic and Rules
Parser

Feedback SYSTEM

[ [esecute searen [ |

Passase
Retrieval

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ANSWERRanking | © | ANSWER Extractions

(Database) (Database)

Figure2. System Design: I-Chat Bot
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n this research set data there are 5 Classifications of Classes / Categofiag the corpus database to be
used as training data written in YAML files with an extension (.yml). When the application starts, the
‘r77ing datain the corpus is placed in the SQLite database [9] [10]:

When there are input questions, the steps taken by the Naive Bayes Algorithm in the Logic Adapter

are as follows:
Doc Class/Category
Data Training 1 What hearing impairment Greetings
2 What is hearing impairment ? Greetings
3 Wantto ask about Greetings hearing impairment Greetings
a) In thecorpus has a setof reviews (documents) and classifications.
b) Inputto the adapterlogic: "What does the hearing impairment mean? to process the response
starting from determining what class the question is.
Doc Class/Category
Data Training 1 What hearing impairment Greetings n
2 What is hearing impairment ? Greetings
3 Want to ask about Greetings hearing impairment  Greetings
Data Test 4 What does that mean hearing impairment ? ?
c) Represent each document with word vectors, one attribute per word position in the document
Doc Greetings hearing what what ask ask about purpose Class/Category
1 1 1 1 1 0 O 0 0 Greetings
2 1 1 1 1 0 O 0 0 Greetings
3 1 1 0 0 1 1 1 0 Greetings
100% I 1 1 1 0 0 0 1 ?
d) Calculate Prior Probability P(Greetings) and P(Greetings)
P (Greetings) = Ng/N =2/3 = 0,67
Afgpetings) = Ng/N =1/3 = 0,33 . ' . '
e) Calculate Likelihood, where n = number of words in a Class of Disruption or Greetings. nk =
how many times the word k occurs in this case
V = vocabulary size
P (wk| Greetings) = nk+1
n+V|
P (wk|Greetings) = nk+1
n+V|
Result Likelihood:
P (Greetings | Greetings) =(2+1)/(8+8) 0,1875
P (Hearing| Greetings) =(2+1)/(8+8) 0,1875
P (it| Greetings n) =(2+1)/(8+8) 0,1875
P (purpose |G Greetings) =(0+1)/(8+8) 0,0625
P (what| Greetings) =(2+1)/(8+8) 0,1875
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P (Greetings |Greeting) =(1+1)/(8+8)
P (Hearing | Greeting) =(1+1)/(8+8)

P (it |Greeting) =(0+1)/(8+8)
P (about|Greeting) =(0+1)/(8+8)
P (what |Greeting) =(0+1)/(8+8)

a) Select class:y = argmaxy P(y) IIn_, P(xily)

P(Greeting |doc4)

P(Greeting|doc4)

5,17559E-05

3,55514E-06

doi:10.1088/1742-6596/1201/1/012057

0,153846154
0,153846154
0,076923077
0,076923077
0,076923077

100%
en the results of the class / category obtained for the question: "What does the hearing impairment
mean?" Goes into the class = Interference

4. Result and Discussion

4.1 Testing

Tyl Accuracy Testing with Confusion Matrix

e accuracy of the answers is done to fiagipyit how accurate the response of the answers given by the
application to the questions of the user. Of the 5 Database Categories or clyaeas and 344 statements /
statements, 80 random questions were tested between classes / categories. Based on thaisy'e of thumb
of information retrieval, the minimum number of searches for data in a test is 50 [7]. The relevance of
the document is determined by one as a measurement point by following the standard
measurement of unraked retrieval sets. Measurement uses a binary value, which is aiiatye of "0" to
indicate an irrelevant document and a value of "1" to indicate the relevant document. The following is
a calculation of Recall and Precision according to the relevance test results denoted in Table 1.

Table 1. Table Relevance

True Value
TRUE FALSE
Prediction TRUE 71 0
Value
FALSE 1 9

From the test results obtained several possibilities are:

100%
1 ositive (TP) is the answer that the systemproduces correctly.
2. False Positive (FP) is the answer that is generated wrong or the system does not produce an

100% a8

3. True Negative (TN) thatis the question submitted does not comply with the provisions and the
Ariatgmdoes not produce an answer
4. False Negative (FN) is the question submitted does not comply with the provisions but the

Ty Systemproduces an answer.
oIIowing formula is usedto calculate precision and recall along with accuracy in the system:

Recall,True Negative Rate (Specifity) = ™ =

Recall, True Positive Rate(Sensitivity) =IP =

_TIN
TN+FP

P TP+FN

N

Precision,Positive Predictive Value =_TP__ Precision,Negative Predictive Value = TN __

TP+FP

TN+FN
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This can indicate that accuracy is a function of sensitivity and specify Accuracy = Sensitivity —P
(P+N)
+Specifity_N_ — TP+ TN _ TP_TN Overall Comparison Test Results are in
(P+N) P+ N Jumlah Populalli(alllivication )
table 2.

Table 2. Accuracy Test Results with Confusion Matrix

Precision recall Accuracy

98,61111 % | 88,75 % 88,75 %

4.1.2 Reliability Testing

Table 3. Instrument Reliability Test Results
Odd Amount Even Number
Odd Amount 1

Even Number 0,912083551 1
100%,

e results of this correlatiofficient are then included in the Spearman Brown formula:
r=(2r)/(1+r) r = 0,953739603. Based on the results of this value test has been reliable, because it is
greater than 0.600. So the instrument used is reliable, so the instrument can be used for measure ment
in the context of data collection.

Hypothesis Testing
Hypothesis testing is done by ¢rsing Path Analysis which is one of the statistical analysis techniques
n quantitative research, In this study to find out how the relationships and influences occur: 1.
Between exogenous variables (perceived ease of use (PEOU) and perception ¢fyagfulness (PU))
towards endogenous variables (attitudes towards the use of I-Chat Bot (ATU)) 2. Between exogenous
variables (tion of ease of use (PEOU) and perception of usefulness (PU) and Attitudes towards
use (ATU)) to endogenous variables (actual 1-Chat Bot (AU) usage) which is carried out with MS
analysis tools Excel.
100%
A. e relationship and influence that occurs between the exogaays variables of perception of
ease of use (PEOU) / (X1) and perceived usefulness (PU) / (X2) of endogenous variables on
the use of I-Chat Bot (ATU) / (Y) are presented in the figure 3. the following:

Persepsi Kemudahan
Penggunaan (Perceived
ease of Use)

Persepsi Kegunaan
(Perceived Usefulness) Pyxa

100%
Figure 3. Multiple Regression M odel Pathway Analysis of X1 and X2 against Y

100%‘
IS output summary table reports the strength of the relationship between the model (independent
variables) and the dependent variable.
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Table 4. SUMMARY OUTPUT PEOU and PU towards ATU
Regression Statistics

Multiple R 0,753922439
R Square 0,568399045
Adjusted R Square 0,536428603
Standard Error 0,786529107
Observations 30

100%
Table 5. ANOVA Simultaneous Effect Test of PEOU and PU on ATU

df SS MS F Significance F
Regression 2 21,99704303 10,99852151  17,77889276 0,000012
Residual 27 16,70295697 0,618628036
Total 29 38,7

100%.,
on table 5 shows the F value of 17.77889276 which is known as F count in hypothesis
testing comparsizgvith F table value in this study obtained F table with 30 correspondents of
3,340385558. Because F count> Fetahg, it can be stated that simultaneously (together) PEOU and PU
have a significant effect on ATU. Besides thy%7 can also be compared between the real level and the
p-valuegfinrhxcel terms is Significance F). I level> of the p-value is the same conclusion as
above. In this case the real level is set at 5%. Because p-value (Significance F) = 0.000012, it can be
concluded thatPEOU and PU joirfisirpave a significant effect on ATU.
Table 6. Coefficient Regression of T PEOU and PU Tests on ATU

Coefficients Standard Error t Stat P-value
Intercept 2,3954 1,1414 2,0986 0,0453
Amount PU 0,1916 0,1006 1,9049 0,0675
Amount PEOU 0,1496 0,0786 1,9047 0,0675

Basehe T Calculate (t Stat) and T Table comparisons. Calculated T value can be sgrgzgcolumn t
stat. A variable is said to have a significant effect if the T value is calculated> T table. The T value of
the tablez#9§ be known' briefly using the formula'on'MS. Excel (without having to manually open T
Table). The probability is 0.05 and deg_freedom is A%yfshe amount of data - the number of
independent variables - 2) is obtained T Table = 1.7011. So it can be concluded that Perceived ease of
use and perceive usefulness partially affect the attitude toward using.

Residual Output  m Predicted Jumlah ATU = Residuals Standard Residuals
20

-20

Observation
Figure 4. Residual Output Predicted Data Points

Implications
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100%,
Relationships and influencagr#hat occur between perceptions of ease of use (PEOU) / (X1) atsmp
perceived usefulness (PU) / (X2) of exogenous variables on the use of I-Chat Bot (ATU) / (), the
resgfimn be concluded the formulation of the hypothesis as follows:
1. Testing about Perceived ease of use has a partial effect on attitude toward using.
on Making Basics:
alculaterisTp)value> T Table (1.7011) then Ha is accepted and Ho is rejected
T value Is calculated <T table (1.7011) thenHo is accepted and Ha is rejected

T piont
alculated T value = 1.9047> 1.7011 then Ha is accepted and Ho is rejected

saalusion:
100%
Perceived variable ease of use has a partial effect on the attitude toward using the I-CHATBOT

BVE 100%
2. estg about Perceived usefulness has a partial effect on attitude toward using

on Making Basics:
alculateri-Fy/alue> T Table (1.7011) thenHa is accepted and Ho is rejected
T value Is calculated <T table (1.7011) thenHo is accepted and Ha is rejected

y’on:

alculated T value = 1.9049> 1.7011 then Ha is accepted and Ho is rejected

usion:

Perceived usefulness variables have a partial effect on the attitude toward using the I-CHATBOT

s g
3. on Perceived usefulness and Perceived ease of use have a simultaneous effect on attitude
toward using
a9 Decision Making:
ignificance value <0.005 then Ha is accepted and Ho is rejected
Significance value> 0.005 then Ho is accepted and Ha is rejected

H’On:
ignificance value = 0.000012 <0.005 then Ha is accepted and Ho is rejected

US'On:
ierceived usefulness and Perceived variables ease of use have a significant effect simultaneously on
the attitusinfpward using the I-CHATBOT system
B. Relationships and influences that occur b the exogenous variables of perception of ease
of use (PEOU) / (X1) and perceptions of usefytangs (PU) / (X2) and attitudes toward use
(ATU) / () towards the endogenous Actual Use (AU) / (Z) in the I-Chat Bot system is
presented in figure 5. the following :

Persepsi
Kemudahan
Penggunaan Pzx1 €
(Perceived ease of T
Use)
Sikap terhadap ‘Sikap terhadap
penggunaan Pvz pm@m}m
(Attitude —> (Attitude
Toward Toward
Using) Lsing)
Persepsi /
Kegunaan
(Perceived
Usefulness)
100%

Figure 5. Multiple Regression M odel Pathway Analysis X1 and X2 and Y to Z
Implications
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E 4
tlonships and influengaaipat occur between perceptions of ease of use (PEOU) / (X1) gnimp
perceived usefulness (PU) / (X2) of exogenous variables on the use of I-Chat Bot (ATU) / (Y), the
results cconcluded the formulation of the hypothesis as follows:

1. Testing regarding Perceived ease of use has a partial effect on actual using.
Basic Decision Making:

100%‘
alculateriz7pvalue> T Table (1.7011) then Ha is accepted and Ho is rejected
T value Is calculated <T table (1.7011) thenHo is accepted and Ha is rejected
0“: . -
alculated T value = 1.3684 <1.7011 then Ho is accepted and Ha is rejected
Conclusion:

100%
Perceived variable ease of use does not have a significant partial effect on the attitude toward using the
I-CHATBOT system

2. Testson Perceived usefulness have a partial effect on actual using Hypothesis 2:

Ay Decision Making:
alculateriFy/alue> T Table (1.7011) then Ha is accepted and Ho is rejected
T value Is calculated <T table (1.7011) thenHo is accepted and Ha is rejected

”'Oni
alculated T value = 1.3935 <1.7011 thenHo is accepted and Ha is rejected

Fusion:
Perceived usefulness variables do not have a significant partial effect on the actual use of the I-
CHATB@Tpystem

3. Testing regarding attitude toward using effect partially on actual using

Decision Making:
alculateri;Tpvalue> T Table (1.7011) thenHa is accepted and Ho is rejected
T value Is calculated <T table (1.7011) thenHo is accepted and Ha is rejected

IOO%‘ on:

alculated T value = 1.5407 <1.7011 then Ho is accepted and Ha is rejected
Tpglusion:

ariable attitude toward using does not have a significant partial effect on actual using on the use of
the -CHATBOT system

4. Testing about Perceived usefulness and Perceived ease of use and attitude toward using the
effect simultaneously on actual using.

Aneip Decision Making:
ignificance value <0.005 then Ha is accepted and Ho is rejected
Significance value> 0.005 then Ho is accepted and Ha is rejected

ignificance value = 0.00001 <0.005 then Ha is accepted and Ho is rejected

100% usion:
Perceived usefulness and Perceived variable ease of use and attitude toward using having a significant
simultaneous effect on actual using on the use of the I-CHATBOT system.
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Persepsi
Kemudahan
Penggunaan £::0,4589
(Perceived ease of Sikap t&dmchp
Use) : o
¥ » 28 _mb R
Persepsi :g}zg
Kegunaan i
(Perceived
Usefulness)

Figure 6. Result of Multiple Regression M odel Pathway Analysis

rnpnclusion
The conclusion obtained from this study is that an intellinteractive question-and-answer system
developed using the concept of Nave Bayes and Natural Language Processing (NLP) has been able to
r user questions regarding hearing impairments in an interactive way using the chat agent used.
Is systefAlso uses text to text and the development of leaming models to improveser
interface. The approach used is also able to categorize the database itself in an efficient way. Based on
the tests performed, the I-CHATBOT applicroduces an I-Chat Bot with artificial intelligence
that understands user input and provides an appropriate response and produces a preferred and easy
system iébu}n; to be used in finding information about required hearing impairments (Test Results
TAM), this study also obtained the value of the accuracy test with 98.6% Precision, 88.75% Recall
and 88.75% Accuracy.
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