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Introduction

Originated in the 4th century, Uyghur Twelve Muqam is an arti-
stic treasure created by the Uyghur people, which integrates songs,
dances, and instrumental performances (Han & Xiao, 2017a; Har-
ris, 2008; Tursun et al., 2019). The Uyghur Muqam of Xinjiang
was designated as an Intangible Heritage of Humanity by UN-
ESCO in 2005. Previous research on Uyghur Twelve Muqam
mainly focuses on its history, origin, rhythm, tone, structure, nota-
tion, dance, lyrics, and characters (Anderson, 2012; Han & Xiao,
2017a; Han & Xiao, 2017b; Imin et al., 2019; Light, 1998). Howe-
ver, digital humanities methodology has not been applied to study
the Uyghur Twelve Muqam.

Thus, we start the project “Let data sing the Uyghur Twelve Mu-
qam”, which applies text mining methods to gain deeper insights
into Muqam lyrics. This paper demonstrates the preliminary re-
sults, which discover new insights beyond existing qualitative re-
search on Muqam, including new Muqam poem topics, sentiment
styles of individual poets, and topic similarity among poets.

Method

We conduct topic modeling, sentiment analysis, and social net-
work analysis to analyze Muqam lyrics. The techniques used and
the common techniques shared among the three text mining ap-
proaches are shown in Figure 1.

Figure 1: Text Mining Methods Used in the Project
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Corpus

The Chinese-translated Muqam lyrics corpus is gathered from
two Uyghur Twelve Muqam books (Dawamat, 1997; Li & Meng,
2008). The corpus contains twelve sets of Muqam, each composed
of three parts, each part is further separated into two to thirteen
smaller parts, and each smaller part contains one to five poems.
Figure 2 shows the structure of a Muqam.

>Figure 2: The Structure of the Muqam

Preliminary Experimental Results

Next, we demonstrate the preliminary results of mining Uyghur
Twelve Muqam lyrics using topic modeling, sentiment analysis,
and social network analysis.

Topic Modeling

We apply the statistical topic model Latent Dirichlet Allocation
(LDA) to extract topics of semantically related words in Muqam
poems, instead of manually identifying topics. We first preprocess
the Muqam text using tokenization and POS tagging methods in
the Python package Jieba, and keep only the nouns and adjectives
in the poems for topic modeling. Then, we use the Python package
scikit-learn to conduct LDA. By calculating the elbow point based
on perplexity (shown in Figure 3), we set the number of topics of
LDA to eight. Figure 4 shows the eight topics identified. Among
the eight topics, four are already identified by previous research,
which are love, cry, disaster, and faith (Zhou, 1995). The other
four topics, including appearance, wine, kingdom, and garden, are
newly discovered by our research.

Figure 3: Perplexity of LDA

Figure 4: Topic Modeling of Uyghur Twelve Muqam

Sentiment Analysis

Sentiment analysis identifies emotion from texts. Previous Mu-
qam research studies the sentiment difference among different
parts of Muqam, while the sentiment difference among different
poets has not been investigated. Thus, we employ the Python
package baidu-aip to directly calculate the sentiment of each poem
and analyze the sentiment distribution of poets. The number and
percentage of positive poems written by each of the Muqam poets
are shown in Figure 5. We could observe that among the 41 poets,
31 prefer to write comedies, and only five write more tragedies.
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Figure 5: Sentiment Distribution of Muqam Poets

Social Network Analysis

Social network analysis measures relationships between social
actors. While previous research focuses on analyzing Muqam po-
ets individually (Zhou, 2006), social network analysis could dis-
cover the topic similarity relationship between multiple poets. We
select nouns that appear more than ten times in Muqam poems,
calculate the noun co-occurrence between poets, and visualize the
co-occurrence relationship using a social network via Gephi. Fi-
gure 6 shows the noun co-occurrence network between Muqam
poets. The thicker the lines in the graph, the greater number of
nouns shared by the two poets. We could observe that many poets
share similar nouns and topics in their poems.

Figure 6: Noun Co-Occurrence Graph Between Muqam Poets

Conclusion and Future Work

In this paper, we introduce the preliminary results of our project 
“Let data sing the Uyghur Twelve Muqam”. Based on text mi-
ning, we discover Muqam poem topics, sentiment styles of indi-
vidual poets, and topic similarity among poets that have not been 
discovered by previous qualitative Muqam research. In the next 
phase of the project, we will develop natural language processing 
tools for Uyghur, and use these self-developed tools to analyze the 
Uyghur version of Muqam poems.

Zekun Yang is the corresponding author and can be contacted 
at zekunyang@ruc.edu.cn
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