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Natural Language Processing

Natural language processing (NLP) is 

the ability of a computer program to 

understand human language as it's 

spoken and written -- referred to as 

natural language.

Several NLP tasks break down human 

text and voice data in ways that help 

the computer make sense of what it‘s 

ingesting, such as sentiment analysis, 

named entity recognition, natural 

language generation. 

ApplicationDefinition



Applications of NLP in Libraries

Text Mining and Analysis
v Scenario: The City Library receives a lot of feedbacks about the service through emails, social 

media, and surveys. Librarians hope to understand user needs and gauge satisfaction with 

existing materials and services.

v Methods: Automatic analysis of sentiment and entities through NLP tools.

v Example insights: Users desire more e-book collection; Users are not satisfied with certain 

activity for children; Users would like to see more new books; etc. 



Applications of NLP in Libraries

Digital Archiving and Preservation
v Scenario: The Heritage Library has a significant collection of historical texts, including 

handwriting manuscripts, old newspapers, and government documents. The library needs to 

preserve these invaluable resources and make them accessible.   

v Methods: Extraction of text from images. Automatic analysis of entities through NLP tools.

v Example Results: NLP tools automatically transcribe the text from scanned images. These 

transcribed texts are then annotated using NLP techniques to identify and tag key entity 

information, such as dates, names, and places.



Text Analysis
v Text analysis, a branch of Natural Language Processing (NLP), involves the automated processing of 

unstructured text to extract and categorize pertinent information using various techniques. 

v These techniques include topic extraction, sentiment analysis, aspect classification, and named 

entity extraction, among others. 

Source:https://medium.com/@aishwaryaprasad.ca/text-analysis-9eee8ade9754



Examples
v App Review: "I absolutely loved the smooth interface and easy navigation of this app!"

v Sentiment: Positive

v Emotion: Joy

v Named Entity: App

v Topic Category: Technology/Product Review

v Social Media Feedback: "The Wi-Fi at City Library is so slow. It's frustrating trying to get any work 

done. #librarywoes!"

v Sentiment: Negative

v Emotion: Frustration

v Named Entity: City Library

v Topic Category: Library Complaint



SEANCE
v SEANCE is a sentiment analysis tool that relies on a

number of preexisting sentiment, social-positioning, and

cognition dictionaries.

● SEANCE contains a number of predeveloped word vectors

developed to measure sentiment, cognition, and social

order. These vectors are taken from freely available 

source databases

● SEANCE is written in Python but is implemented in a way 

that requires little to no knowledge of programming, and 

it can be started by simply double-clicking the SEANCE 

icon. 

Crossley, S. A., Kyle, K., & McNamara, D. S. (2017). Sentiment Analysis and Social Cognition Engine (SEANCE):
 An automatic tool for sentiment, social cognition, and social-order analysis. Behavior research methods, 49, 803-821.



Source Database

GI

Seventeen semantic categories: semantic dimensions, pleasure, 
overstatements, institutions, roles, social categories, references to places, 
references to objects, communication, motivation, cognition, pronouns, 
assent and negation, and verb and adjective types.

Lasswell Nine semantic categories: power, rectitude, respect, affection, wealth, 
wellbeing, enlightenment, and skill.

GALC Emotion: 36 specific emotions and two general emotional states (positive 
and negative).

ANEW Effective norms for valence, pleasure, arousal, and dominance.

EmoLex Lists of words and bigrams that evoke particular emotions (e.g., anger, 
anticipation, disgust, fear, joy, sadness, surprise, and trust).

SENTIC Emotional dimensions (sensitivity, aptitude, attention, and pleasantness)

VADER A rule-based sentiment analysis system developed specifically for shorter 
texts found in social media contexts.

Hu–Liu Polarity list developed specifically for product reviews and social texts.



Indices Examples

v Arousal, Arousal_nwords: These indices measure the level of arousal, which refers to the intensity 

of emotion provoked by words. High arousal words typically trigger a strong emotional response (e.g., 

excitement, alarm).

v Valence, Valence_nwords: Valence indices measure the positive or negative sentiment conveyed by 

words. Positive valence indicates pleasantness, while negative valence points to unpleasantness.

v Longing_GALC, Lust_GALC, Anger_GALC

v Longing: Reflects a yearning or desire for something.

v Lust: Associated with intense desire, often in a sexual context.

v Anger: Measures expressions of irritability, frustration, and rage.



Indices References

https://drive.google.com/file/d/1SUfSYNyuaWT2i4tQkiyr2rxVeqnh3cQe/view



Benefits Using SEANCE for Text Analysis
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Example of Text Analysis Results by 
SEANCE

Text: “The library's new online catalog system is very user-friendly and efficient. The staff is always 
willing to help, although the website sometimes loads slowly.”

nwords negative_adjectives_component positive_adjectives_compon
ent

politeness_compon
ent

20 -0.30 0.85 0.25

nwords: The total number of words in the text.

negative_adjectives_component: Indicates the presence and intensity of negative adjectives. A negative 

value suggests the presence of some negative comments such as "loads slowly".

positive_adjectives_component: Positive value indicates the presence of positive adjectives such as "user-

friendly," "efficient," and "help".

politeness_component: Moderate indications of politeness or formal language, as seen in the respectful 

critique "although the website sometimes loads slowly".



What to do with Text Analysis 
Results?

Identify Common Issues:

● Aggregate negative feedback, count the frequency of entities mentioned in the text.

Compare user sentiment before and after the implementation of new services:

● Statistical comparison of the sentiment element in user feedback in two periods.



Statistic Test
Wilcoxon Rank Sum Test

● Nonparametric: Does not assume the data 

follow a specific distribution.

● Independent Samples: Compares two 

groups that are not related.

● Median Comparison: Tests whether the 

medians of two groups differ.

https://www.isixsigma.com/dictionary/wilcoxon-rank-sum-test/



Example
Suppose a librarian wants to compare the effects of two different services for youth. They collect data 

user feedbacks about two services, conduct text analysis to identify sentiment. 

● Group A (Service 1): 5 social media posts

● Group B (Service 2): 5 social media posts

The positive sentiment intensity for each social media post in the groups is as follows:

● Group A: 0.3, 0.5, 0.7, 0, 0.2

● Group B: 0, 0, 0.1, 0.5, 0.2

Hypotheses:

● Null Hypothesis (H0): The positive sentiment for both services is the same.

● Alternative Hypothesis (H1): The positive sentiment differs between the two services.



Example

The Wilcoxon Rank Sum Test (Mann-Whitney U test) results are as follows:

● U Statistic: 12.0

● p-value: 0.31473916375196484

Interpretation:

Given the p-value (0.31473916375196484), which is greater than the common significance level of 0.05, we 

fail to reject the null hypothesis. This suggests that there is not enough evidence to conclude that the 

positive sentiment differs between the two services.



Demonstrations
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Setting up SEANCE

https://www.linguisticanalysistools.org/seance.html

https://www.linguisticanalysistools.org/seance.html


Data Process
Original json file Input Folder

Input text



Run SEANCE
1. Select desired indices, types of words to analyze, and 

whether negation control is desired.

2. Choose the input folder (where your files are).

3. Select the folder you want the output file to go in.

4. Give a name to the output file.

5. Press the 'Process Texts' button.

6. Please reference the SEANCE Index Spreadsheet and 

the SEANCE help file (www.kristopherkyle.com) for 

further assistance in interpreting the output

http://www.kristopherkyle.com/


Results



Wilcoxon Rank Sum Test

Statistics=109.0, p=0.03213980289049357
Lust_GALC has significant difference
Pleasure/Enjoyment_GALC
Statistics=72.5, p=4.184119148623244e-15
Pleasure/Enjoyment_GALC has significant difference
Pride_GALC
Statistics=0.0, p=0.17971249487899976
Pride_GALC has no significant difference
Relaxation/Serenity_GALC
Statistics=19.0, p=0.6773318478512569
Relaxation/Serenity_GALC has no significant 
difference
……



Results Interpretation



Q&A 



Thank you!


