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Biber (1988, 2006, 2014, etc.): 

• MF/MD approach: Multi-features / Multi-dimensional approach

• Primary statistical tool: Factor analysis 

→ reduce a large number of linguistic features to a few dimensions

Multi-dimensional Analysis (MDA)

textual variation & linguistic variation

Introduction ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

explain



4

Examples of Multi-dimensional Analysis 

English

Chinese

L2 English 
writing

Introduction ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Text Selection
L2 Chinese Writing (Japanese students)
• 5 genres: character description, narrative essay, 

argumentative essay, letter, diary
→ collected between 2020 and 2022

L1 Chinese Writing (Chinese students)
• 5 genres: same as L2

→ collected from Chinese writing website of Chinese students
(http://www.zuowen.com/)

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Distribution of Text Genres
Genres of L2 Chinese writing JP2 JP3 Total

1. Character description
2. Narrative essay
3. Argumentative essay 
4. Letter
5. Diary

183
43
0

82
163

111
61
57
0
0

700

Genres of L1 Chinese writing CHN Total
1. Character description
2. Narrative essay
3. Argumentative essay 
4. Letter
5. Diary

150
150
150
150
150

750

JP2: Intermediate level

JP3: Advanced level

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Data • L1 & L2 Chinese Writing

Tools

• NLPLR
Chinese word segmentation & part-of-speech tagging 

• Python & Streamlit
create a website corpus through coding

•GitHub & Heroku  
deploy and publish corpus app

Functions
• Sentence search
• Part-of-speech search
•Wordlist search

Corpus Construction
Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 



Sentence Search

Step:

1. ☑ Sentence search 

2. Select genres
e.g.叙事(Narrative writing)

3. Input keyword 

4. Click “Search”

8

Corpus functions

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 



Part-of-speech 
Search

Step:

1. ☑ POS search 

2. Select a category
e.g. 连词(conjunction)

3. Select genres

4. ☑Word_freq of XX
9

Corpus functions

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 



Part-of-speech 
search

Step:

1. ☑ POS search 

2. Select a category
e.g.连词(conjunction)

3. Select genres

4. ☑Word_freq of XX

5. Show wordcloud 10

Corpus functions
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Wordlist search

Step:

1. ☑Wordlist search 

2. Select a wordlist
e.g.低难度词汇

(Low-difficulty vocabulary)

3. Select genres

4. ☑Word_freq of XX
11

Corpus functions
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Wordlist search

Step:

1. ☑Wordlist search 

2. Select a wordlist
e.g.低难度词汇

(Low-difficulty vocabulary)

3. Select genres

4. ☑Word_freq of XX

5. Show wordcloud

6. Show Barplot
12

Corpus functions

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Selection of Linguistic Features

92 Linguistic Features
• Previous studies on multidimensional analysis

Biber(1988, 2006); Zhang (2012); Liu(2019), etc.

• Publications and research related to Chinese studies 
Huang & Liao(2017); Feng(2000) etc.

• L2 Chinese Vocabulary (HSK vocabulary list)

‘Prior to any comparison of texts, a principled decision must be made 
concerning the linguistic features to be used’  (Biber 1988:71).

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Part of the 92 Linguistic Features
ID Linguistic Features
1 Noun: most commonly used
2 Noun: moderately commonly used
3 Noun: rarely used
4 Abstract noun
5 Concrete noun

……
11 Verb: most commonly used
12 Verb: moderately commonly used
13 Verb: rarely used

……
23 Adjective: most commonly used

24 Adjective: moderately commonly used

25 Adjective: rarely used
……

29 Adverb: most commonly used
30 Adverb: moderately commonly used

ID Linguistic Features
31 Adverb: rarely used

……
36 Adverb of time
37 Adverb of degree

……
40 Less frequently used first person pronoun
38 First person pronoun: I /“我”
39 First person pronoun: we /“我们”
40 Less frequently used first person pronoun

41 Second person pronoun

42 Third person pronoun
52 Possessive affix: de /“的”
53 Adverbializer: di /“地”
54 Resultative complementizer: de/“得”
55 Durative aspect: zhe /“着”
56 Past aspect: le/“了”

ID Linguistic Features
57 Experiential aspect: guo /“过”

……
70 Low-level vocabulary
71 Medium-level vocabulary
72 High-level vocabulary
73 Non-HSK vocabulary

……
79 Parallel compound sentence
80 Successive compound sentence

……
87 Purpose compound sentence
88 Turning compound sentence

89 Lexical diversity

90 Lexical density
91 Average word length
92 Average sentence length

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Frequency Counts of Linguistic Features

Normalized frequency:
frequency of per 1,000 Chinese characters

except for ID Linguistic Features

89 Lexical diversity (types / √tokens)

90 Lexical density (content words / tokens)
91 Average word length (characters / tokens)

92 Average sentence length (characters / sentences)

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Counting Frequencies

Python Programming

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Data pre-processing

Data : 1450 texts &  92 Linguistic Features. → 1450 rows× 92 columns

Tools : Factor_analyzer of Python

Data pre-processing
• Remove NaN columns after converting to Z-score (result of dividing by 0)

→ 1450 rows× 84 columns
• Remove the rows containing outliers (|Z-score| ≥ 5) in each group

→ 1314 rows× 84 columns

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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KMO and Bartlett's Test

Kaiser(1974):
0.90 = marvelous 
0.80 = meritorious 
0.70 = middling 
0.60 = mediocre 
0.50 = miserable 
below 0.50 = unacceptable

Biber (2006: 182-183) :
1) Some features were dropped because they overlapped to a large extent with other features.
2) Features were dropped because they were extremely rare.
3) Some features were dropped because they shared little variance with the overall factorial structure.

→ Remove variables with low communalities.

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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KMO and Bartlett’s test again

Determine the number of factors

→ optimal:
4 – factor solution

Remove variables with low 
communalities

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Factorial Structure

Cumulative Variance 

61.3%

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

HSK 1-2 Vocabulary 
HSK 5-6 Vocabulary 

HSK Vocabulary 
Total:   5000words

HSK 6  ⇨ 2500 words
HSK 5  ⇨ 1300 words
HSK 4  ⇨ 600 words
HSK 3  ⇨ 300 words
HSK 2  ⇨ 150 words
HSK 1  ⇨ 150 words
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Dimension 1
High-level vocabulary 0.61
Lexical diversity 0.58
Non-HSK Vocabulary 0.56
Average sentence length 0.48
Disyllabic word used in disyllabic template 0.46
(Average word length 0.43 ）
……………………………
First person pronoun: I/“我” -0.85

Low-level vocabulary -1.01

Dimension 3
Adverb: most commonly used 1.17
Adverb of time 0.71
……………………………
(Average word length -0.35 ）

Dimension 2
Durative aspect: zhe/“着” 0.62
(Lexical diversity 0.39 ）
(Non-HSK Vocabulary 0.34 ）
……………………………
Average word length -0.52
(Adverb: most commonly used -0.55 ）
Conjunction -0.60
Adverb of degree -0.75
Adverbial hedge -0.84

Dimension 4
Action verb 0.92
Directional verb 0.85
Verb: most commonly used 0.54

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

Summary of the Factorial Structure
Biber (1988:87) : [L]oadings having an absolute value less than .30 are generally 

excluded as unimportant even if they are statistically significant. 
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Dimension 1
High-level vocabulary 0.61

Lexical diversity 0.58

Non-HSK Vocabulary 0.56

Average sentence length 0.48

Disyllabic word used in disyllabic template 0.46
(Average word length 0.43 ）
……………………………
First person pronoun: I/“我” -0.85

Low-level vocabulary -1.01

Dimension 1:  Variety vs. Paucity of Vocabulary Output  

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

Biber (1988:87) : In the interpretation of each factor, greater attention is given to those features with the largest loadings. 
Interpretation of Dimensions

Variety

Paucity
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Dimension 2: Situational Description  

Dimension 2
Durative aspect: zhe/“着” 0.62
(Lexical diversity 0.39 ）
(Non-HSK Vocabulary 0.34 ）

……………………………

Average word length -0.52
(Adverb: most commonly used -0.55 ）
Conjunction -0.60
Adverb of degree -0.75
Adverbial hedge -0.84

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Dimension 2: Situational Description  

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Dimension 3: Adverbial Modification  

Dimension 3
Adverb: most commonly used 1.17

Adverb of time 0.71

……………………………

(Average word length -0.35 ）

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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Dimension 4:  Action Behavior Description  

Dimension 4
Action verb 0.92

Directional verb 0.85

Verb: most commonly used 0.54

Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 
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L1 Genres : Radar Chart
Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

Character descriptionNarrative essay

Letter

Diary

Argumentative essay 

Multiple Comparisons

The most special genre:
Argumentative essay
• Dim 1 : scored highest
• Dim 2~4 : scored lowest 
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Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

Character description

Narrative essay

JP2                    JP3                   CHN

Letter

Diary

Argumentative essay 

JP2                   CHN

JP3                   CHN

L2 vs. L1 Genres : Radar Chart

Multiple Comparisons
L2 vs. L1 Genres :
• Dim 1~3 : 

varied significantly
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Introduction    ▶ Methods    ▶ Factor Analysis ▶ Results & Discussion 

Conclusions

• L2 & L1 Chinese Writing Corpus

• Tools for counting the frequency of linguistic features

• Data pre-processing & Factor Analysis

• Successful application of MDA on L2 Chinese writing
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