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Our Proposal

What are the linguistic features
involved with prestigious universities?

@gabekwong is visiting 
our campus (KAIST) 
tomorrow for a talk on 
engineering proteases! 
Excited for this! 



Stage I.

Data Retrieval & Preprocessing



I. Dataset Summary
● Ranking

○                           55 out of top 60 universities
○ excl. undistinguishable names like “Washington University”

● Corpus
○             17.4K out of 204K articles from 18 American Publications in 2013-2018

○                   5.1K out of 1.8M posts from online boards



Crafting Regular Expression



Example of Regular Expressions



Grouping into Three

#1 - #14

Group A

#15 - #29

Group B

#30 - #60

Group C

To focus on general attributes
rather than those of specific universities



Entity Detection: BERT-NER-classifier

Devlin, J., Chang, M. W., Lee, K., & Toutanova, K. (2018). Bert: Pre-training of deep bidirectional transformers for language 
understanding. arXiv preprint arXiv:1810.04805. / Courtesy of Beomil & Suhwan

CoNNL-2003 Dataset



Stage II.
f(sentences) -> vector

GloVe, EMPATH,
and n-grams by tf-idf



GloVe
● Aggregated co-occurrence statistics from a corpus

● The resulting representations showcase interesting linear substructures of 
the word vector space.



GloVe: Vector Arithmetic
find_closest_word (usa_school - “USA” + nationality)

find_closest_word (asian_school - nationality + “USA” )

find_closest_word (“MIT” - “technology” + literature)



Word Embeddings - EMPATH (instead of LIWC)

  lexicon.analyze("he hit the other person", normalize=True)

# => {'help': 0.0, 'office': 0.0, 'violence': 0.2, 'dance': 0.0, 'money': 0.0, 'wedding': 0.0, 

'valuable': 0.0, 'domestic_work': 0.0, 'sleep': 0.0, 'medical_emergency': 0.0, 'cold': 0.0, 'hate': 

0.0, 'cheerfulness': 0.0, 'aggression': 0.0, 'occupation': 0.0, 'envy': 0.0, 'anticipation': 0.0, 

'family': 0.0, 'crime': 0.0, 'attractive': 0.0, 'masculine': 0.0, 'prison': 0.0, ... }

Affective - "anger", "sadness", "swearing_terms” ...

Education - "school", "college","business", "programming"...

Supporting - "help", "money",  "vacation", "health"...

Interpersonal - "trust","listen","friends","family"...

Working - "work", "office", "white_collar_job"...

Reputation - “occupation", "pride", "dispute", "royalty"...

Anti-social - "violence", "fight", "injury", "rage” ..



tf-idf (term frequency–inverse document frequency)
● A numerical statistic that is intended to reflect how important a word is to a 

document in a collection or corpus. (Rajaraman, 2011)

● In a nutshell, “awesome” or “brown” is much more important than “the”.



Stage III.

Machine Learning



Stage IV.

Analysis



Research Questions

1. Is it possible to classify which group a university falls into?

2. What are the linguistic features that distinguish high- and low-ranked 
universities?



Result

Method Acc (%)

Gaussian Naive Bayesian 58.5%

Multinomial Naive Bayesian 71.5%

Logistic Regression 82.2%

Random Forest 78.7%

SVM with Linear Kernel 76.9%

Group Precision Recall F1

A 0.86 0.63 0.73

B 0.81 0.84 0.83

C 0.83 0.84 0.84



Result: ROC/AUC Curve of Logistic Regression



Result: Linguistic Features
Category

(all neg. correlated)
p-value

(A-B Comparison)
p-value

(B-C Comparison)

Sadness 0.019 0.044

Swearing Words < 0.001 0.038

Negative Emotion < 10-10 0.003

Hate 0.004 0.004

Listen < 10-4 0.016

Hearing 0.002 < 10-4

Fight < 10-4 0.029

Suffering < 10-5 0.001

Mann–Whitney U test; only whose p-value<0.05 are shown



Individual-level Regression (top 60)

Avg. Error = 11.15

Abs. Rank
Difference

Coverage

<=5 25.5%

<=10 49.1%

<=15 76.8%

<=20 90.7%



Individual-level Regression



Related Work
● Many tried to analysis & improve university ranking systems, predict 

based on the previous data, propose new system
○ (Soo, 2005), (Sadlak & Liu, 2007), (Taylor et al, 2007), (Lukman et al, 2010), ...

● Its social impact is huge
○ “University ranking as social exclusion” (Amsler et al, 2012)
○ “The Dilemmas of Ranking” (Altbach, 2016)
○ “Fatal attraction: Conceptual and methodological problems in the ranking of universities by 

bibliometric methods” (Raan, 2005)

● None of them are text-based



Controversy over Existing Rankings

“Largely managed by non-state organisations in publishing industry or within 
universities themselves, ranking has become a form of regulation as 
powerful in shaping practical university behaviour as the requirements 
of States”

- Simon Marginson,
professor of international higher education

at the University of London, UK.



Questions?

By Jaeseok & Moonyeong

What are the linguistic features
involved with prestigious universities?

@jaeseok CS492D 
Spring 2019 at KAIST is 
fun! Presenting our 
analysis of university 
rankings this semester 
with NLP and ML today.


