
SKILL-BASED	OCCUPATION	RECOMMENDATION	

Presenter:	O.Ankhtuya	
2018.03.21	

Ankhtuya	Ochirbat,	 	National	University	of	Mongolia,	Mongolia	
Timothy	K.Shih,	 	National	Central	University,	Taiwan	
																					

INTERNATIONAL	SYMPOSIUM	ON	GRIDS	&	CLOUDS	2018	



Introduction 

•  A major choice in high school or undergraduate stage is an important 
decision in the person life. 

•  When students choose the college major generally, they first intend and 
select the occupation that they will work through it in the future. 

•  But the some occupations are not clear to map into the academic 
program to study or vice versa. 
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Recommender Systems 

3	

Recommendation system is an information filtering technique, which 
provides users with information, which he/she may be interested in. 
Examples: 



Recommender Systems 

•  Recommender Systems can be broadly categorized as 
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Collaborative Filtering 

•  Basic Idea- Recommend items that are similar to the user’s highly 
preferred items. 
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Collaborative Filtering 

•  Item Based Collaborative Filtering 
●   Use user-item ratings matrix 
●   Make item-to-item correlations 
●   Find items that are highly correlated  
●   Recommend items with highest correlation 

● Similarity Metric : 

● Prediction Function : 
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Content-based Approach 
•  These approaches recommend items that are similar in content to items the 

user has liked in the past, or matched to attributes of the user. 

•  Proposed method: TF/IDF - Term Frequency / Inverse Document 
Frequency 
Ø  Term Frequency - frequency of occurrence of a term in a given document. 
Ø  Inverse Document Frequency - measure of the general importance of the 

term. 

Where, the maximum is computed over the frequencies fz,j of all keywords kz that appear in occupation 
detail dj. The measure of inverse document frequency (IDFi) is applied in combination with simple 
term frequency (TFi,j). 
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Related works 

•  Gordon’s curriculum for working with undecided students 
Ø  Self‐assessment  
Ø  Educational planning  
Ø  Career planning  
Ø  Decision‐making 

8	Gordon,	1992		p.75	



Related works 

•  Career counseling theory and adolescents  
Ø  Super’s theory of career development 

9	Super, D. E. (1990). A life-span, life-space approach to career development.	



Background and Related works 

•  We built two kinds of career and occupation recommendation systems and 
conducted the experiments among the high school and the college students 
of Mongolia, Taiwan and other countries.  

Ø  Career Recommendation System in 2014/2015 academic year 

Ø  Occupation Recommendation System in 2015/2016 academic year 
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Background and Related works 

•  Methods for both systems 
Ø  Hybrid Recommendation techniques were employed. Namely: 

§  Collaborative Filtering (CF): 
§  Content-based Filtering  

Ø  There are 3 main steps: 
1.  Data were normalized. 
2.  Similarities were computed.  
3.  Predictions/Recommendations were calculated. 
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Problem Statement 

•  In order to help students in major choice, it is essential to build 
the occupation recommendation system for the student with a 
capacity to meet all the needs  

Ø  where it provide direction and guidance to students in choosing a major 
that suits with their interests, skills and abilities. 
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Adolescents	

engineering	occupation	
are	interested	in		 What	is	engineer?	

What	kind	of	engineers?	…	
What	do	they	do?	



Classification of Instructional Programs  
•  Classification of Instructional Programs (CIP) is a taxonomic coding scheme of 

instructional programs  

Ø  Morgan, R. L. (1991). Classification of instructional programs  
Ø  CIP Canada 2016 
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Job zone 

•  Job Zones group occupations  
Ø  levels of education, experience, and training necessary to perform the 

occupation. 
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Semantic search 

15	An excerpt of dictionary of occupational titles in Computer programmer. 

Software Developers, Applications 

Web Developers 

similar to 
similar to 

Example of semantic search. An adolescent searched a doctor as an 
occupation. In below of it occupations are listed which is related the keyword 
semantically. 



Preprocessing 

•  HTML parser 
•  Text mining 

Ø  Tokenization  
Ø  Removing stop words 
Ø  Stemming 
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Preprocessing 

•  HTML parser 
•  Text mining - preprocessing 

Ø  Tokenization  
Ø  Removing stop words 
Ø  Stemming 
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A	lawyer	is	a	person	who	practices	law,	as	
an	advocate,	barrister,	attorney,	counselor	
or	solicitor	or	chartered	legal	executive.	

A lawyer	 is	 a person	 who	 practices	 law	 , as	

an	 advocate	 , barrister	 , attorney	 , counselor	

or	 solicitor	 or	 chartered	 legal	 executive	



Preprocessing 

•  HTML parser 
•  Text mining 

Ø  Tokenization  
Ø  Removing stop words  

§  Regular expression 

Ø  Stemming 
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A lawyer	 is	 a person	 who	 practices	 law	 , as	

an	 advocate	 , barrister	 , attorney	 , counselor	

or	 solicitor	 or	 chartered	 legal	 executive	

lawyer	 person	 practices	 law	 advocate	 barrister	

attorney	 counselor	 solicitor	 chartered	 legal	 executive	



Preprocessing 

•  HTML parser 
•  Text mining 

Ø  Tokenization  
Ø  Removing stop words 
Ø  Stemming 
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lawyer	 person	 practices	 law	 advocate	 barrister	

attorney	 counselor	 solicitor	 chartered	 legal	 executive	

lawyer	 person	 practic	 law	 advoc	 barrist	

attornei	 counselor	 solicitor	 charter	 legal	 execut	

close	

closed	

closely	

	closing	

Stemming	
algorithm	 close	



Analysis - Text mining 
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Query: Software developer 

occupation descriptions 

…	

software	

developer	

Preprocessing	&	TF-IDF	



Result 
No. 	 Intended Occupation	 Relevant Wiki occupation title	 Relevant Wiki categories	

1	  business manager 	  General manager 	  Management  occupations 	
2	  economist 	  Chief economist 	  Business  occupations	
3	  fitness teacher 	  Substitute teacher 	  Education  and  training  occupations 	
4	  designer 	  Costume designer 	  Fashion  occupations 	
5	  engineer 	  Systems engineering 	  Engineering occupations 	
6	  doctor, engineer 	  Systems engineering 	  Engineering occupations 	
7	  lawyer 	  Cause lawyer 	  Legal  professions 	
8	  doctor, lawyer 	  Cause lawyer 	  Legal  professions 	
9	  athlete 	  Sports agent 	  Business  occupations 	
10	  practitioner engineer 	  Systems engineering 	  Engineering occupations 	
11	  civil enigeer	  First Civil Service Commissioner 	  Government  occupations 	
12	  police officer 	  Law enforcement officer 	  Legal  professions 	
13	  veterinarian  	  Zoological medicine 	  Healthcare  occupations 	
14	  captain 	  Captain 	  Occupations	
15	  marine captain, manager 	  Captain 	  Occupations	
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Student’s intended occupation and its relevant wiki occupation 

Where true positive (𝑡𝑝), true negative (𝑡𝑛), false positive (𝑓𝑝), and false negative (𝑓𝑛) ), true negative (𝑡𝑛), false positive (𝑓𝑝), and false negative (𝑓𝑛) ), false positive (𝑓𝑝), and false negative (𝑓𝑛) ), and false negative (𝑓𝑛) ) = 0.93 



Result 

•  Occupation relatedness  
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Skill gaps 

•  A skill gap method is employed to compare the differences in skills between 
the intended-based occupation and an occupation from the skill 
questionnaire since our users are adolescents without any job experiences 
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Skill gaps 
•  Mean Absolute Error (MAE) measures an average magnitude of the errors without 

considering their direction. 
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Usability  

•  To validate usefulness of online course with ORS,  System Usability Scale 
(SUS) was employed.  
Ø  10 items with responses made on a Likert scale format ranging from 1 = strongly 

disagree to 5 = strongly agree 

Where, 𝑠𝑐𝑜𝑟𝑒↓𝑗,𝑖   is the rating of student 𝑗 on item 𝑖. And, n is the number of 
questions. 
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Usability  
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Conclusion 

•  The aim of this study was to implement Skill-based Occupation Recommendation 
Systems (SORS) and to apply it in an effort to improve major/career plans of adolescents. 

Ø  Skill-gap  
Ø  Usability of SORS 

•  In the future, we will conduct an online course in the career counselling session using 
MOOC and Wiki Education Foundation, and to track students’ interested learning 
directions through variety of subjects. 

•  Another future study is to build an iterative dialogue system according to this proposed 
system’s improvement. 
Ø  The system can popup interactive dialogs with the student, and to ask additional 

questions after providing recommendations.  
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Thank	you	for	your	attention.	
ankhaa8@gmail.com	


