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Abstract: A chatbot is a computer application that is developed to prevaricate and process conversation between humans and
digital devices offering the users an experience as if they are communicating with a person in real life instead of a digital device.
With today’s customers expecting immediacy and actualization in their interactions with devices, the addition of chatbots as a
communication channel has become critical to growing demand. This paper presents the design of an expert system for
educational guidance for students available after SSC & HSC. This project is aimed to implement a web-based chatbot using
Rasa NLU and machine learning algorithms that analyze user’s queries and understand the user's messages. The bot is designed
to address the queries of the user related to the courses they should opt for and colleges that offer the course. The user just has
to query through the bot and based on the inputs taken from the user the chatbot will accordingly predict a suitable course for
the user. The system responds by showcasing the predicted course for the user. The user can access the bot without any pre-
registration.

Keywords: Chatbots, Rasa NLU, Machine Learning, Career guidance.

I. INTRODUCTION

Nowadays, it is a major thing to have basic knowledge about various career fields that are high in demand and available across the
world. Career affects all aspects of our life - Personal, Social and Professional. Selecting a wrong career will put you in an
inappropriate situation which will not only affect your professional life but will also have an unfavourable impact on your personal
life too. Most people often try to secure a position anywhere they get as early as possible after their graduation. There are only a few
who take time before deciding a correct career option. If you jump into any profession, then in the initial years you could feel good
about having a job but later you will find it stressful. That is when you will realize it is not the right profession for you.

It is of no surprise that the students that are currently enrolled in various colleges and universities claim that they would have
selected a different course to pursue if they would have been aware about it earlier. Career counselling[6,7] bots are highly useful
for this. Chatbots[10] are preferably taken into use numerous times in the past few years as it offers effortless communication
between user and system. Also, there is a soaring reach for chatbots becoming more popular in the coming years.
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Fig 1: Growth in use of Chatbot over years

Our chatbot is designed using Rasa NLU and machine learning algorithms.

Our system offers a one-step task that provides career guidance[4,5] and allows the users to get all answers about the courses one
has available as an option based on their interest and thus, picking you up out of the major struggle. The system delivers the most
suitable predicted courses to the user on the basis of their ratings provided to the bot. Our well-designed infographics and thorough
researched data on ample courses will aid the user to get complete information about the courses and the colleges that offer those
courses. It is just like having your own exclusive admission counsellor with you whensoever.
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1. LITERATURE REVIEW
A. Existing System
A chatbot [3] is aimed to find new, easy & innovative ways to help the user by ditching the old age forms. There already exists
many websites and bots that assist the user regarding their career related information. Students these days do effective online
searching before opting for the fair career option. But many of the websites and bots ask the user to buy some kind of subscription
or pay a certain amount so as to get assistance any further failing to which many users could not get the necessary assistance of
making the right career move.
Archana S. Parab,Siddhesh Palkar and Satish Maurya [1] basically refers to the use of Natural Language Processing and have also
developed a knowledge base which comprises unstructured and structured information which assists in answering complex queries
of the user, also helping them in developing an intelligent chatbot.
Faraaz Ansari, Shaikh Saad, and Shaikh Shareem [2] refers to Fuzzy inference system along with some artificial intelligence
approaches which helps them in making Al based expert systems. The approach is to extract some tokens from the sentence in
order to find the goal of the sentence by matching the input user.
Nangineni Vijaya Lakshmi, Mandadapu Hema, Kondepati Gowthami & Mrs. Jaladi Praveena [8] have also used NLP (Natural
Language Processing) and some of the artificial intelligence techniques that have helped them in developing an intelligent career
counselling chatbot.
Y. Wu, G. Wang, W. Li, and Z. Li, [11] refers to some parallel computing and artificial intelligence techniques in developing the
automatic chatbot.
Vijayakumar R, Bhuvaneshwari B, Adith S, Deepika M [9] have developed an Al based academic chatbot using Machine learning
techniques, NLP and also using the python programming language to develop the user interface and MySqL database for storing
relevant information which helps them in answering the queries of the user.

B. RasaNLU

Rasa is an open-source machine learning framework for building Al assistants and chatbots. Rasa NLU is a library for NLU which
takes the user input and tries to infer the intent and elicit the available entities and helps the bot to make sense of what the user is
saying. Rasa Open-Source framework is the most flexible and transparent solution for conversational chatbot offering complete
control over building a chatbot for assistance of the user.

C. Chatbot Concept
1) Intent: It can be defined as the objective or target of the user input. More precisely it is the action a user aspires to take that

they anticipate the chatbot to facilitate.

“The VERBS in your dialog”

Good Morning, H!, Hello, hey there My Laptop is broken
Intent: greet Intent: Tech support

Fig 2: Intent Classification

2) Entity: It can be defined as the useful information given by the user that can be extricated.
“The NOUNS in your dialog”

Reserve a table at Taj Hotel tomorrow night
: book the table

: Place: Taj Hotel and time: tomorrow nigh

Fig 3: Entity Classification
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3) Actions: It is an operation that a bot can perform. Actions could either be a just a reply to something in return or querying a
database. Actions also include any other operation possible by the code.

4) Stories: Stories are defined as the sample interactions between the bot and the user, defined in particular of the intents captured
and actions performed. These can be used to train dialogue management models.

5) Domain: Domain knowledge is used to define configuration for conversation sessions between the bot and the user. Domain
describes the entities, intents, forms, actions etc. that the bot should have knowledge about.

Intent, Entity I m

Story ) stories.md

Custom reply — actions.py

Fig 4: Defined Chatbot Concept in Code

1. PROPOSED SYSTEM
The proposed system is selected for helping many students that are facing confusion about selecting their career related problems.
This system is having knowledge about various courses and the colleges offering those courses. The user is supposed to rate
different subjects on the basis of his/her interest in it. Based on the ratings of the different subjects, our chatbot uses a machine
learning model to suggest a suitable course to the user. This system is voice enabled and responses to the user in both text and
speech in order to make the conversation attractive and interactive.

Advantages

1) This helps to resolve career related queries.

2) Users will be suggested courses on the basis of their interests rather than subjective marks only.

3) The designed and processed algorithms result in predicting the right course.

Comparisons between various systems gave a clarity and better understanding of our project. Advancement in technology has
brought in many such systems which are already in place today but, all of these systems have their own set of limitations. Our
chatbot aims to provide a comprehensive solution to the existing limitations by yielding better accuracy in terms of performance and
computational time and cover a wide area of courses as compared to the preexisting systems and developing a scalable, robust and
user-friendly guide.

The algorithms used in our proposed system for predicting the right set of courses are as follows:

A. Support Vector Machine

Support Vector Machine or SVM is the most commonly used machine learning algorithm for labelled data i.e.

Supervised Learning. This classification is widely used to handle multi-classification problems. Note that we have created our own
dataset by collecting samples using forms, surveys and rigorous interactions. Following steps have been followed to implement
SVM on Arts_dataset.
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Step 1 - Fit svm classifier using sklearn library
Step 2 - Making a non-linear algorithm for a model. Default kernel RBF has been selected. RBF stands for Gaussian Radial
Basis function. It has been used as we have very little knowledge about our dataset. Mathematical formula for RBF is -

Jx =y
k(x,)=exp| -2
(x,y)=exp 77

Step 3 - Train the non-linear model.
Step 4 - Predict from the trained model
Step 5 - Model evaluation via conclusion matrix and accuracy.

SVM (Support vector machine) classifier

In [28]: from sklearn import svm

In [29]): clf = svm.SVC()
clf. fit(X train, y train)

out[29]: sve()
In [30]: svm_y pred = cIf.predict(X test)

In [31]: svm_cm = confusion matrix(y test,svm y pred)
svm_accuracy = accuracy score(y test,svmy pred)

In [32]: print("confusion matricss\n",svm cm)
print(" ")
print("accuracy=",svm _accuracy*108)

confusion matrics=

[[ 8 20 606000060000 O06GO6O0 E]
0]
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0]
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accuracy= 92.62295881967213

Fig 5: Arts_dataset accuracy using SVM
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B.
Decision tree is a supervised learning algorithm to deal with large datasets in order to predict an output. It uses multiple features to
split and form a tree. Following steps have been followed to implement the Decision tree on

Arts_dataset -

1)
2)
3)

4)
5)
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Decision Tree

Step 1 - Load required modules and libraries

Step 2 - Split the dataset into training-testing data. Testing data is 25% of the total dataset.

Step 3 - Import DecisionTreeClassifier from sklearn to make a model . Create an instance of the class to fit the training data to
the model.

Step 4 - Predict from the tree.

Step 5 - Model evaluation via conclusion matrix and accuracy.

Decision Tree Classifier

In [13]: from sklearn import tree
from sklearn.model selection import train_test_split
from sklearn import preprocessing
frem sklearn.metrics impert accuracy score

In [14]: # Split the data into troining and testing sets
x_train, X_test, y train, y test = train_test_split(X normalized, y, test_size=0.25, random_state=8)

In [15]: clf = tree.DecisionTreeClassifier()
clf = c1f. fit(¥_train, y_train)

In [16]: from sklearn.metrics import confusion matrix,accuracy score
In [17]: y_pred = clf.predict(X test)

In [18]: y_pred

array([ 4, 12, 6, @, 11,15, 15, o, 14, 4, @, 15, 8, 15, 14, &, 11,
5, 1, 1,12, 1,15, 18, 6, 3,12, 1, @, 15,13, 4 5
u, 7, 8,15, 1, 7,15 4, 8,11, 3, o, 4, 9, 12, 12, 2,
1, 2, 8, 7, 7,16, 15, 7, 9, §, 15, 14, 14, 14, 1, 15, 12,
,12, 4, 2, 3, 6, 7,16, 14, 13, 4, 7,11, 12, 4,
, 14, 4, 8, 4,13,15,12, 8, 9, 5,13, 13, 15, O,
7, 3,16, 16, 3,10, 14, 3, 3,10, 3,16, 1,15, 15, 13, 6,
1, 8))

=
o

In [19]: tm = confusion_matrix(y_test,y pred)
accuracy = accuracy_score(y_test,y_pred)

In [28]: print{"confusion matrics=\n",cm)
print{" °)
print("accuracy=",accuracy*16a)

confusion matrics=
[[8 @6 06000680600 060a08a00 0

[@ o6 0 0000006000600 a0 a0
[@ 06 3 4000000000000 0
[@ o0 2200000000010 1]
[e 0008000000 00080 a0
[eee 1040000000000 0
[ o0 po0500080006001 80
EEEEEEEEEEREE R
[ 60 2000068 00000e0a00
[6 o6 000000 20066060a0.a0
EEEEEEEEEEEREERE R
[6 0000000000850 008 0
[0 0000000000010 000 0
EEEREEEEEEEEKEEREREEE
[eeepoo0o000000607 00
[eee 0001000000001 0
[@e 60 & 60 o00@0000eeas s

atiuracy= 88.52439016393442

Fig 6: Arts_dataset accuracy using decision tree
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C. Xg Boost

XG Boost is an open-source gradient boosting framework.

The following steps have been followed to implement

XgBoost on Arts_dataset -

1) Step 1 - Load required modules and libraries

2) Step 2 - Split the dataset into training-testing data. Testing data is 25% of the total dataset.

3) Step 3 - Import DecisionTreeClassifier from sklearn to make a model . Create an instance of the class to fit the training data to
the model.

4) Step 4 - Predict from the tree.

5) Step 5 - Model evaluation via conclusion matrix and accuracy.

xgh_y_pred = model,predict(X_test)

xgh vy pred

array(| 4, 12, 6, @, 11, 15, 15, @, 14, 4, @&, &, B, 15, 14, &, 11,
% 1, 1,12, 1, 6,19, &, 2,132, 1, @, &, 13, 4,12, 5
1, 7, & 15, 1, 7, &, 4, & 11, & @, 4, @, 11, 11, 1,
1, 2, 8 7, 7, 11,15, 7, 9, 5, 15, 14, 14, 14, 1, 15, 13,
8, 15, 6,12, 3 2, B, & 7,16 2,13, 3, 7,11, 12, 4,

2, 15, 8, 14, 4, ®, 4, 13, 15, 12, &, 9, 5, 1%, 13, 16, @,
7, 3, 16, 16, 5, 1@, 14, 3, 3, 1@, 2, 13, 9, 15, 15, 13, &,
7, 1, @)

n [38]: xgh cm = confusion matrix(y test,xgh v pred)
xph accuracy = accuracy scorey test,ugh y pred)

confusion matrics
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Fig 7: Arts_datset accuracy using XgBoost

IV. METHODOLOGY

A. Algorithm

1) In the initial step, the system will take the input from the user regarding the interested stream.

2) The system will consider the user's input and based on that it will ask the user to give ratings to different subjects that could be
the potential ones for future scope.

3) The system will then process all the gathered information from the user end by taking in use the already trained data.

4) The system will now predict an appropriate course using machine learning algorithms for the user based on the input received in
both text as well as speech format.
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b)

d)

e)

f)
9)
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Module

The Processing: The processing in our career counselling chat bot goes from show and ask subject ratings to displaying course
prediction. It follows the following procedure to predict the course-

Step 1- Begin with greetings and ask for the user's name for further use in the conversation. Based on the inputs, the Rasa
model identifies the intent of the user responses and maps to the corresponding actions.

Step 2 - Then the bot asks the user for its willingness for any career guide. If the response is positive, it further asks if it can ask
for further questions. If the intent is positive, it asks for the user's stream and maps this intent to the corresponding action.
Action triggers to ask user's subject ratings. The subjects asked are those that can be opted in the selected particular stream.

Step 3 - The user’s ratings on their level of interest can be between 0 to 10. The ratings are used to set the slot of the subjects
and append to the ratings array.

Step 4 - After taking all the ratings, the bot utters if the user wants a predicted course. If yes, processing of input data takes
place.

Step 5 - The ratings array is passed to prediction functions where the best accuracy model is called. The ratings array data is
normalized i.e. scaling data between 0 and 1. Formula of normalization is -

’ -'\— - -YPPJJII
‘\'thl — -\-mm

X

Step 6 - The normalized data is used by machine learning models to give a numerical value that maps to the predicted course
Step 7 - The bot gives the predicted course along with a link to find a favourite college offering that course.

V.EXPERIMENTAL RESULTS & ANALYSIS
ML Model best Accuracy Results

The accuracies achieved by our subject datasets in various machine learning models are as follows-

1)

PCM_dataset - 79.23%

[42]: import matplotlib.pyplot as plt

[43]: left-[1,2,3]
accuracy_percent = [accuracy*166,svm_accuracy*18@,xgh_accuracy*16@]
tick_label = [‘Decision tree’, "SVM', 'Xgboost']

plt.figure(figsize = (10,8))
plt.bar(left,accuracy_percent , tick_label = tick_label,
width = @.9,color = ["red’, 'yellow', 'green'])
for 1 in range(len(accuracy_percent)):
plt.annotate(str(accuracy_percent[i]), xy=(left[i],accuracy_percent[i]),
ha="center', va="bottom')

plt.title(“Accuracy comparison™)
plt.ylabel("Accuracy in PCHM")
plt.xlabel("ML classifiers”)

plt.show()

Accuracy comparison

B0 79.08082408874802 79.2393026941363

74 32646592709983

Accuracy in PCM

Decision tree SVM
ML classifiers

Fig 8: Accuracy comparison for PCM_dataset

Xghoost
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2) PCB_dataset - 97.09%

In [41]: import matplotlib.pyplot as plt

In [42]: left=[1,2,3]
accuracy_percent = [accuracy*188,svm_accuracy®190@,xgb_accuracy*1ee]
tick_label = ['Decision tree’, 'SVM', "Xgboost']

plt.figure(figsize = (1e,8))
plt.bar(left,accuracy_percent , tick_label = tick_label,
width = 8.9,color = ['red’, ‘yellow®,green’])
for i in range(len(accuracy_percent)):
plt.annotate(str(accuracy_percent[i]), xy=(left[i],accuracy_percent[i]),
ha='center”, va="bottom’)

plt.title(“Accuracy comparison™)
plt.ylabel(" racy in PCB")
plt.xlabel ("ML classifiers™)

plt.show()
ACCuracy Comparison
100
97.090%0909050591 96 36363636363636
93 0909090909091

80

m 60
&
s
=
]
g
<

40

20

[

Decision tree VM Xgboost
ML classifiers

Fig 9: Accuracy comparison for PCB_dataset
3) Commerce_dataset - 99.6%

In [41]: dimport matplotlib.pyplot as plt

In [42]:  left=[1,2,3]
accuracy_percent = [accuracy®18@,svm_accuracy®188,xgh_accuracy*10@]
tick_label = [‘Decision tree', 'SVM‘, 'Xgboost']

plt.figure(figsize (1e,8))
plt.bar(left,accuracy_percent , tick_label = tick_label,
width = 8.9,color = [‘red’, 'yellow','green’'])
for i in range(len{accuracy_percent)):
plt.annotate(str(accuracy_percent[i]), xy=(left[i],accuracy_percent[i]),
ha="center', va="bottom')

plt.title("Accuracy comparison™)
plt.ylabel("Accuracy in Commerce”)
plt.xlabel("ML classifiers”)

plt.show()
Accuracy comparison
100 576 98 8 995

80
.u
4

E 60
E
g
3
7
=

2

20

o

Decision tree SUM Xgboost

ML classifiers

Fig 10: Accuracy comparison for Commerce_dataset
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41): import matplotlib.pyplot as plt

42]: | left=[1,2,3]
accuracy_percent = [atcura(y'IBG,5vm_attur‘acy‘Leﬂ,xgb_a(curaty‘leﬁ\]
tick_label = ['Decision tree', 'SVM', 'Xgboost']

plt.figure(figsize = (18,8))
plt.bar(left,accuracy_percent , tick_label - tick label,
width = 8.9,color = ['red’, 'yellow', 'green’])
for 1 in range(len{accuracy percent)):
plt.annotate(str{accuracy_percent[i]), xy=(left[i],accuracy_percent[1]), ha="center', va='bottom')

plt.title("Accuracy comparison®)
plt.ylabel("A
plt.xlabel{"ML classifiers™)

plt.show()

Accuracy comparison

92.62295081967213 91 0327868852459
£7.70491803278688

Accuracy

Decision tree SVM
ML classifiers

Fig 11: Accuracy comparison for Arts_datset

B. Exemplary Rasa based Chatbot Conversation Results
Below shown is an exemplary conversation of our designed chatbot system.

[

Hi, Welcome to Career Counselling
System. How may | help you?

less than a minute

i

less than a minute

What is your name?

less than a minute

Tanya

ess than = minute

COkay so Tanya, Do you want a career
guide?

less than a minute

That sounds good 4& Mot really ¥

I s |4

Fig 12: Exemplary chatbot greeting conversation
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E

less than a minute

Amazing Tanya, | have to ask you few
questions first, are you ready?

less than a minute

/basics. yes

less than a minute

Which stream did you choose in your
12th grade?

less than a minute

Physics, Chemistry and Maths

Physics, Chemistry and Biology
Arts/Humanities

| suomr | (¢

Fig 13: Exemplary chatbot input conversation

E

Rate the subject: 'History' from 0 to 10
as per your interest.

less than a minuie

fsubject_rating{"history_rating":"0"

less than a minute

Rate the subject: 'Political Science'
from 0 to 10 as per your interest.

less than a minuie

/subject_rating{"political_science_ratin
g""3m
less than a minute
-

SuBMIT @

Fig 14: Exemplary chatbot input rating
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Y

fsubject_rating{"media_studies_rating":
"o

less than a minute

Do you want to see the Course
recommendations ?

jratings_completion_intent{"ratings_co
mpletion_slot™:"1"}

less than a minute

less than a minute

The Course -= Bachelor of Design is
the best course for you, predicted by
our system.

And visit CollegeDunia to find your
favorite college.

less than 3 minute

[ susmir

Fig 15: Exemplary Chatbot result conversation

The Rasa NLU module has helped us to build an intelligent system that offers the feature of conversation with the users on the basis
of their responses. Their intentions as intents are being mapped to the actions under stories in Rasa and results in constructing a
meaningful pattern for the chatbot.

Further, the user's will provide ratings between 0 to 10 for each subject as per their interests and strengths that forms an unlabelled
dataset that is required to be predicted. For the same, various machine learning models are taken in use to predict the best suited
course as the target to the input unlabelled dataset.

Finally , the predicted course will be recommended as output to the user .

VI. CONCLUSION & FUTURE WOR
The designed system will act as a real counsellor and will assist the user to plan and pursue a ‘true career’ based on his/her interest,
choices and primary specifications. This system aims to help the students who are at their major crossways in life, struggling to
make the right career move by identifying the right available choices for them.
The bot mainly assists the users who have passed their SSC or HSC and even some other random users to know in which stream and
domain their strength lies.
In future reference, the system will implement more career fields, domains and branches that could be the potential choices so that
the user can have even more options to make decisions over. Moreover, the system will cover more subjects that should be
considered for rating after the selection of a particular stream. The target audience and covered branches will enfold a wider area in
future.
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