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The Development of Social Science Research Methods in the Era of Big Data: An Application of the Word Em-
beddings Technique
Ran Yaxuan', Li Zhigiang', Liu Jiani', Zhang Yishi’

1. School of Business Administration, Zhongnan University of Economics and Law; 2. School of Management, Wuhan University of
Technology

Abstract In the era of Big Data, computational technologies using the big data have provided a lot of opportunities for the “data-driv-
en” social science researches. On the one hand, people have contributed a vast amount of information about what they know, feel and
think on the internet, which provides an available data source for researches in social science. Among them, the unstructured text data
not only is a general form of network information, but also has significant research value, since it contains human knowledge and a lot
of abstract information such as individual mental activities. On the other hand, the composition of text has its own language rules and
some universal characteristics, which makes it possible for computers to learn the semantic information in the text. The computation-

al text analysis technology, as an application of Natural Language Processing (NLP), has made great progress in recent years, and the
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analysis of large digitized corpora has already drawn widespread attentions in a range of social scientific works.

Word Embeddings, one of the computational text analysis techniques, has received increasing attention due to its representation ca-
pability and powerful transfer learning ability. This method transfers each word into a low-dimensional embedding space, in which
each word in the corpus is represented geometrically as a vector, according to its distributions and usage in the corpus. The Word
Embeddings technique not only realizes the digital representation of words, but also takes the context information into consideration.
Therefore, the geometric relationship between different word vectors can describe the semantic relationship between words. Because
words are located together in the semantic space if they appear in similar contexts, adjacent words in the vector space tend to share
similar meanings. Based on this rationale, previous research has employed two metrics of word distance (i.e., cosine similarity and
euclidean distance) and three paradigms of calculating construct distance (i.e., relative norm distance; Word Embeddings Association
Test; word mover’s distance). Comparing with traditional social science methods, the Word Embeddings technique can help to extract
implicit and deep cultural information that might otherwise be difficult to acquire through self-reports or interviews, and has the fol-
lowing advantages: First, it can process large-scale text data efficiently and automatically. Second, it can learn and extract a variety
of textual features according to the actual distributions of words, and the results are more objective. Third, external information and
domain-specific knowledge can be integrated into the model training for algorithm optimization, so Word Embeddings models are
highly scalable. Fourth, because a great deal of semantic and cultural information is available by examining the word vectors that
surround the word of interest, Word Embeddings can shed light on questions regarding to cross-culture and temporal change. In light
of Word Embeddings’ outstanding advantages, an increasing amount of research has applied this method in sociology, linguistics,
psychology and political science, etc. This paper therefore systematically reviewed related publications on this method, and the topics
across multiple disciplines include social bias and stereotypes (e.g., gender bias and racial bias in news, song lyrics, books, etc), con-
cept associations (e.g., social class culture in America; the relationship between Implicit belief and implicit attitude), semantic evolu-
tion (e.g., laws of semantic change; the changing meaning of “Equality” with social movements), polity relationship (e.g., ideological
differences among political parties; international relations) and individual decision-making (e.g., individual mindset and cognitive
biases in decision-making tasks; risk perception).

Subsequently, this paper presents an overview of the typical application procedure of the Word Embeddings, which includes two main
steps---model training and relationship analysis. In order to provide researchers with a clear guideline, this paper also introduces the
corpus resources that are widely-used, the basic steps of corpus pre-processing, criterions of model selection and parameter settings,
principles and a series of test tasks about how to evaluate the performance of model and how to do the validition check and robustness
check. In addition, this paper mentions two pre-trained Word Embedding models trained that can be used directly. It is worth noting
that there are three challenges faced by the Word Embeddings technique, and this paper correspondingly proposes some solutions:
First, the requirement of text data. For small-scale texts, pre-trained models can be used to address the problem of insufficient se-
mantic information learning, or bootstrapping the texts to generate a larger corpus. Apart from that, background information such
as textual context, culture, emotions and viewpoints of writers have impact on the semantics of word vectors, these factors should be
considered to prevent biased conclusions. Second, the difficulty of word segmentation. Word segmentation is still hard for texts con-
taining professional phrases or ancient books. In recent years, the text preprocessing methods have been optimized so that it can pro-
cess out-vocabulary words. Last, the limitation in meaning representation. Word vectors can not represent topic information beyond
word level very well. Nowadays, a large number of scholars manage to integrate some domain knowledge into the learning algorithm
of Word Embeddings. In addition, Word Embeddings is not good as capturing the fine-grained semantics of words as ‘close reading’
unless combining some supplementary information.

Finally, based on the strong adaptability of word embedding technique, future researches in management can further focus on the
following three aspects: First, words are part of almost every marketplace interaction. Online reviews, customer service calls, press
releases, marketing com- munications, and other interactions create a wealth of textual data. The Word Embeddings technique may
also be valuable for evaluating the company’s market performance and formulating marketing strategies. Also, this method can help
address challenges of measuring consumers’ perceptions on a product and a brand, which is useful for targeting new products and
overseas market. Second, in the context of organizational and strategic management, researchers could use Word Embeddings to
analyze the psychology and behavior of organizational members through organizational texts (e.g., conference transcripts, employee
comments, leadership speech texts), and explore topics such as leadership, organizational support, and corporate culture. Further-
more, we look forward to using Word Embeddings to analyze Chinese ancient books (e.g., The Twenty-four Histories), and to mine
the traditional Chinese management wisdom.

Key Words Word Embeddings; Natural Language Processing; Text Analysis; Social Science; Applications in Management Field

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



