
Appendix A. Examples of Stop Words

Table A1. Stopword List: Examples by Category

Category Example 1 Example 2 Quantity

1 Studying MoMo Vocabulary #Shanbei Check-in# 10

2 Lottery Lucky Red Envelope 1 Yuan Flash Sale 132
3 Fan Engagement #Celebrity Power Rankings# #EXO 146

4 Sports Events Winter Olympics Badge Eileen Gu 47

5 Film & TV New Year’s Eve Gala #Sina Movie Watching Group# 30
6 Gaming #Weibo Game Awards# #Jianwang 3 72

7 Advertising Credamo #Sina Weipan iOS Client# 5

8 Environmental #Panda Guardians# Idol Environmental Energy 6
9 Check-ins Visible Meals #Weibo Video Check-in Plan# 16

10 Sharing #Spring Atmosphere Special Effects# #What Did Sister Buy# 63

Note. The stopword list comprises 10 categories and 469 words. Some words belong to multiple

categories, and some categories are superordinate topics. The dataset and code are available at:

https://pan.bnu.edu.cn/l/p1Cjcs.

Appendix B. Guidelines for Annotating MIL in Posts

Background: Welcome to the annotation work of our research team! The goal of
our current work is to use natural language processing models to automatically assess
the meaning in life (MIL) reflected in Weibo texts. Your task is to annotate posts.
Accurate annotation is very important for the effectiveness of our subsequent model
training. Please read each post carefully and strictly follow the annotation instructions
below.

(1) Task 1: Determine if the post is related to MIL.
(a) If you believe the post expresses MIL, label it as ”Related.”
(b) If you think the post is not related to MIL, label it as ”Not Related” and

do not proceed to the next step.
(c) If you find it difficult to make a judgment, label it as ”Unable to Judge.”
(d) Additionally, if the content of the post is an advertisement, a novel excerpt,

etc., label it as ”Not Related,” even if it involves the concept of meaning in
life.

(2) Task 2: For MIL-related posts, further label the ”Presence of Meaning (POM)”
dimension.
(a) If you think the post expresses a strong sense of presence of meaning in life,

label it as ”High POM.” Otherwise, label it as ”Low POM.”
(b) If you find it difficult to make a judgment, label it as ”Unable to Judge.”

(3) Task 3: For MIL-related posts, further label the ”Search for Meaning (SFM)”
dimension.
(a) If you think the post expresses a strong sense of searching for meaning in

life, label it as ”High SFM.” If not, label it as ”Low SFM.”
(b) If you find it difficult to make a judgment, label it as ”Unable to Judge.”

We adopt cross-annotation for each task, meaning that each post will be indepen-
dently labeled by two annotators. Only posts labeled as MIL-related in Task 1 need
to be further labeled for Task 2 and Task 3. After all annotations are complete, the
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research team will assess annotation consistency, and payment will be based on the
level of agreement. The rules for determining the consistency of the annotation results
are shown in Table B1. Consistency for each task is calculated separately. Table B2
are some examples to further explain the annotation tasks.

Table B1. Example of the Rules for Assessing Annotation Consistency (’-’ Indicates ’No Judgment’).

Post Task Annotator1 Annotator2 If consistent

Post1

Task1 (If related) Related Unrelated No

Task2 (POM) Related, High POM - No

Task3 (SFM) Related, Low SFM - No

Post2
Task1 (If related) Related Related Yes
Task2 (POM) Related, High POM Related, High POM Yes

Task3 (SFM) Related, Low SFM Related, High SFM No

Post3

Task1 (If related) Unrelated Unrelated Yes

Task2 (POM) - - -
Task3 (SFM) - - -

Post4
Task1 (If related) Related Related Yes
Task2 (POM) Unable to Judge Related, Low POM No

Task3 (SFM) Related, Low SFM Related, Low SFM Yes

Table B2. Examples for MIL post annotation.

ID Post
Annotations

MIL-related SFM POM
or not High Low Unable To Judge High Low Unable To Judge

1 Life advice: Don’t sleep on the couch. Unrelated
2 I really like this saying: In life, you should blaze your own trail

through the mountains and build bridges over the water.
Related ✓ ✓

3 Recent life: Overeating, excessive late nights. Oops! Change it! Related ✓ ✓
4 Live to be happy, happy laugh, tired sleep, life is not necessarily

cool, but must have an attitude.
Related ✓ ✓

5 The stress of life wears me out. Related ✓ ✓
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Appendix C. Pseudocode for Algorithms 

Table C1 

Pseudocode for Constructing Semantic Dependency Graphs and Identifying Root Causes 

Description 
Input: Post p ∈ P, LTP pipeline, role set 𝓡, max depth L = 3 
Output: Graph G = (V, E), Root causes 𝓒 
1  Sentences ← LTP.SentenceSplit(p) 
2  Tokens, POS, Dep ← LTP.TokenizeTagParse(Sentences) 
3  Units ← MapToSemanticUnits(Tokens, POS, Dep) 
4  V ← ∅ ; E ← ∅ 
5  Seeds ← { (uA, uB) | ((uA, uB), REAS) ∈ Units } 
6  for each (uA, uB) in Seeds do 
7      V ← V ∪ {uA, uB} ; E ← E ∪ {((uA, uB), REAS)} 
8  Set ← Seeds ; ℓ ← 1 
9  while Set ≠ ∅ and ℓ ≤ L do 
10     Next ← ∅ 
11     for each pair (x, y) in Set do 
12         Neigh ← NeighborByRoles(x, y, Units, 𝓡) 
13         for each ((a, b), r) in Neigh do 
14             V ← V ∪ {a, b} ; E ← E ∪ {((a, b), r)} 
15             Next ← Next ∪ {(a, b)} 
16    Set ← Next ; ℓ ← ℓ + 1 
17  G ← (V, E) 
18  score(u) ← Degree(u in G) + α · SignedStrength(u) 
19  𝓒 ← TopK({u ∈ V | incident to REAS-paths}, by score) 
20  return G, 𝓒 

Note.  
Inputs: posts P; LTP = Language Technology Platform pipeline; role set 𝓡 = {REAS = 
reason, AGT = agent, EXP = experiencer, PAT = patient/object, CONT = content, DATV 
= dative, LINK = link, TIME = temporal, LOC = locative}.  
Output: semantic dependency graph G and root-cause set 𝓒. 
Step objectives. Steps 1–3 segment text and extract semantic role tuples; 4–17 expand 
the dependency graph from REAS up to L layers; 18–20 score candidate root causes by 
connectivity and strength. 
 
 
 
 
 
 



Table C2 

Pseudocode for Event-Component Extraction and LIWC Mapping 

Description 
Input: Graph G = (V, E), stopwords 𝓢, LIWC lexicon, consolidation map φ 
Output: 𝓚 (keywords), 𝓜 (LIWC category counts), 𝓖 (9-group counts) 
1  Candidates ← ∅ 
2  for each edge ((a, b), r) ∈ E do 
3      if r ∈ {REAS, AGT, EXP, PAT, CONT, DATV, LINK, TIME, LOC} then 
4          Candidates ← Candidates ∪ {a, b} 
5  𝓚 ← NormalizeFilter(Candidates, stopwords = 𝓢) 
6  𝓜 ← ZeroCounts over 52 LIWC categories 
7  for each term t ∈ 𝓚 do 
8      C ← MatchLIWC(t) 
9      for each c ∈ C do 
10         𝓜[c] ← 𝓜[c] + 1 
11  𝓖 ← ZeroCounts over 9 consolidated groups 
12  for each LIWC category c do 
13      g ← φ(c) 
14      𝓖[g] ← 𝓖[g] + 𝓜[c] 
15  return 𝓚, 𝓜, 𝓖 

Note.  
Inputs: G = semantic dependency graph; 𝓢 = stopword list; LIWC lexicon = Chinese 
LIWC (52 categories); φ = mapping from 52 categories to 9 groups (Table C1).  
Output: 𝓚 = event-component keywords, 𝓜 = LIWC category counts, 𝓖 = consolidated 
group counts.. 
Step objectives. Steps 1–4 collect candidate terms from graph edges; 5 normalize and 
remove stopwords; 7–10 map terms to LIWC categories; 11–14 consolidate into 9 
broader groups (see Table C1). 
 
 
 
 
 
 
 
 
 
 
 
 



Table C3 

List of Variables and Symbols 

Description 
• P: set of posts; p: individual post 
• 𝓡: role set {REAS, AGT, EXP, PAT, CONT, DATV, LINK, TIME, LOC} 
• L: maximum expansion depth (3 in this study) 
• G = (V, E): semantic dependency graph, with node set V and edge set E 
• 𝓒: root cause set (top-k nodes ranked by score) 
• 𝓢: stop word list 
• 𝓚: event-component keyword set 
• 𝓜: counts of LIWC categories (52) 
• 𝓖: counts of consolidated LIWC groups (9) 
• φ: mapping from 52 LIWC categories to 9 consolidated groups 
• Degree(u): degree of node u 
• SignedStrength(u): signed strength (positive/negative) of edges for node u 
• α: weight parameter (≥ 0) 

Note. Variables and symbols used in Tables D1 and D2. 



Appendix D. LIWC Categories and Groups Utilized in this Study

Table D1. LIWC Categories Adopted in This Study

Group Categories in LIWC

Attitude (4)

Negate (e.g., no, don’t)

Compare (e.g., different, decline)
Relative (e.g., relative, compare)

Assent (e.g., agree, good)

Context (4)

See (e.g., look, green)
Hear (e.g., hear, yell)

Space (e.g., street, home)
Time (e.g., Autumn, during)

Emotion (7)

Positive emotion (e.g., confident, sastified)

Negative emotion (worry, suspect)
Anxiety (struggle, uptight)

Anger (e.g., hateful, complain)

Sad (e.g., heartburn, dispirited)
Drive (e.g., fear, opinion)

Swear (e.g., silly)

Gender groups (2)
Female (e.g., maternity, daughter)

Male (e.g., father, prince)

Inner thoughts (10)

Insight (e.g., understand, realize)

Cause (e.g., reason, cause)
Discrepancy (e.g., wonder, lack, expect)

Certain (e.g., definitely, sure)
Consciousness (e.g., warm, experience)

Feel (e.g., smoothness, touch)

Achieve (e.g., be good at, master-hand)
Power (e.g., justice, permit)

Reward (e.g., score, brave)

Risk (e.g., loss, suspend)
Interrogatioin (1) Interrogatioin (e.g.,when, what)

Personal pronoun (6)

First person singular (e.g., I, in person)

First person plural (e.g., we, both of us)
Second person singular (e.g., you)

Third person singular (e.g., he, she)
Third person plural (e.g., they)

Second person plural (you)

Tense (4)

Past tense (e.g., last year, just now)
Present tense (e.g., now, usually)
Future tense (e.g., after, future)

Progressive tense (e.g., so far, recently, )

factor (14)

Social (e.g., adopt, greet)

Family (e.g., brother, parents-in-law)

Friend (e.g., companion, friend)
Biology (e.g., sweat, hug)

Body (e.g., neck, skin)

Health (e.g., insomnia, doctor)
Sexual (e.g., sex, naked)

Ingest (e.g., eat, cook)
Work (e.g., factory, interview)
Leisure (e.g., sing, holiday)

Home (e.g., house, pet)
Money (e.g., rich, salary)

Religion (e.g., god, belief)

Death (e.g., suicide, will)

Note. We selected 52 LIWC categories, grouped into 9 clusters. This dictionary guided our extraction of

associated factors from semantic dependency graphs derived from posts about life’s meaning.
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Appendix E. Prompt Used for ChatGPT’s Assessment of MIL

Table E1. We used ChatGPT to automatically evaluate the user’s MIL and the associated factors. Specifi-

cally, we designed a Python program to use the ”gpt-3.5-turbo” model through the ChatGPT API key. Given a
user’s post, we designed a prompt and sent it to ChatGPT to obtain the evaluated result. This prompt initially

provided an example to instruct the model on the task (answering six questions about MIL) and then included

a new post to instruct the model to perform the same task.

The prompt for ChatGPT’s automatic assessment of life’s meaning based on microblog
content.
You are a psychologist. Please answer the following questions based on the text posted by
a social media user.
Input:
Paragraph:
user’s microblog content
Q1: If this text is relevant to a sense of meaning in life?
Q2: If so, what is the level of the ”search for meaning” dimension (high/low)?
Q3: What is the level of the ”having meaning” dimension (high/low)?
Q4: If the top-1 factor factor1 is the trigger for the current sense of meaning in life?
Q5: If the top-3 factors factor1, factor2, factor3 contain reasons that triggered the current
sense of meaning in life?
Q6: If the top-5 factors factor1, factor2, factor3, factor4, factor5 contain triggers for the
current sense of meaning in life?
Output:
R1: Yes; R2: High; R3: Low; R4: No; R5: Yes; R6: Yes.
Input:
Paragraph:
user’s microblog content (new)
Q1: If this text is relevant to a sense of meaning in life?
Q2: If so, what is the level of the ”search for meaning” dimension (high/low)?
Q3: What is the level of the ”having meaning” dimension (high/low)?
Q4: If the top-1 factor factor1 is the trigger for the current sense of meaning in life?
Q5: If the top-3 factors factor1, factor2, factor3 contain reasons that triggered the current
sense of meaning in life?
Q6: If the top-5 factors factor1, factor2, factor3, factor4, factor5 contain triggers for the
current sense of meaning in life?
Output:
(ChatGPT’s Results)
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Table E3. Demographics of Valid, Active Survey Participants (N = 289)

Characteristic n %

Age

< 18 1 0.3%

18–24 208 69.6%

25–34 70 23.4%
> 35 10 3.3%

Gender

Male 63 21.8%
Female 226 78.2%

Education / Status

High school or junior high school students 5 1.7%
Undergraduate student 158 54.7%

Master’s or PhD student 51 17.6%
Employed 70 24.6%

Unemployed 4 1.4%

Note. Participants were selected from 923 recruits using two criteria: (1) posted at least 10 valid, original

microblog posts; (2) passed the lie-detection item and showed no patterned responding (e.g., selecting the same

option for all items).
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Appendix F. Supplementary Results

Table F1. Node centrality indices (Strength) of eight MIL subnetworks, ranked by Expected Influence.

Factor High SFM Low SFM High POM Low POM
Low SFM Low SFM High SFM High SFM

Average
& Low POM & High POM & Low POM & High POM

Bio 2.08 2.12 2.08 2.14 2.13 2.02 2.06 2.04 2.08
Percept 1.73 1.79 1.74 1.82 1.79 1.80 1.74 1.72 1.77
Drives 1.64 1.58 1.58 1.60 1.58 1.63 1.56 1.62 1.60
Negemo 1.48 1.46 1.49 1.46 1.45 1.50 1.49 1.49 1.48
Social 1.34 1.34 1.35 1.35 1.34 1.37 1.34 1.34 1.35
Insight 1.21 1.20 1.21 1.19 1.20 1.16 1.19 1.21 1.20
Relativ 1.15 1.15 1.15 1.16 1.16 1.17 1.15 1.14 1.15
Posemo 1.16 1.17 1.15 1.14 1.16 1.08 1.09 1.20 1.14
Time 1.12 1.16 1.14 1.15 1.16 1.14 1.14 1.13 1.14
Shehe 1.10 1.10 1.08 1.06 1.05 1.07 1.13 1.04 1.08
Assent 1.05 1.08 1.07 1.08 1.09 1.05 1.08 1.04 1.07
Space 1.00 1.02 1.01 1.01 1.02 1.01 1.00 1.00 1.01
Discrep 0.92 0.97 0.96 0.95 0.96 0.93 0.99 0.93 0.95
Cause 0.96 0.93 0.97 0.92 0.90 0.93 0.95 0.98 0.94

Compare 0.90 0.95 0.92 0.96 0.95 0.91 0.93 0.92 0.93
Certain 0.84 0.98 0.89 0.97 1.00 0.92 1.00 0.81 0.93
Progm 0.92 0.89 0.90 0.89 0.88 0.92 0.89 0.93 0.90

Focusfuture 0.88 0.87 0.89 0.86 0.85 0.87 0.93 0.89 0.88
I 0.86 0.88 0.86 0.85 0.89 0.83 0.88 0.86 0.86

Male 0.87 0.83 0.86 0.87 0.85 0.92 0.82 0.86 0.86
Power 0.82 0.86 0.89 0.84 0.83 0.80 0.92 0.86 0.85
Negate 0.85 0.85 0.83 0.88 0.85 0.86 0.83 0.82 0.85
Work 0.82 0.86 0.84 0.87 0.86 0.88 0.85 0.77 0.84
Anger 0.89 0.74 0.86 0.81 0.80 0.91 0.73 0.94 0.83
Risk 0.84 0.80 0.87 0.78 0.76 0.83 0.89 0.86 0.83

Achieve 0.82 0.79 0.81 0.76 0.79 0.72 0.81 0.81 0.79
Focuspresent 0.77 0.75 0.78 0.74 0.74 0.73 0.76 0.80 0.76

Female 0.76 0.71 0.74 0.75 0.76 0.73 0.73 0.77 0.74
Leisure 0.68 0.74 0.70 0.76 0.75 0.80 0.76 0.66 0.73

Focuspast 0.71 0.70 0.69 0.71 0.71 0.73 0.69 0.73 0.71
Interrog 0.75 0.65 0.73 0.63 0.64 0.68 0.71 0.79 0.70
Family 0.68 0.64 0.68 0.62 0.69 0.59 0.61 0.71 0.65
You 0.64 0.66 0.63 0.67 0.66 0.67 0.64 0.63 0.65

Reward 0.54 0.62 0.57 0.62 0.64 0.61 0.67 0.53 0.60
Hear 0.64 0.53 0.62 0.53 0.54 0.53 0.56 0.68 0.58
Body 0.63 0.51 0.60 0.50 0.48 0.58 0.58 0.66 0.57
Sad 0.51 0.61 0.55 0.59 0.62 0.47 0.54 0.55 0.55
Home 0.51 0.58 0.49 0.59 0.58 0.65 0.56 0.45 0.55
Feel 0.60 0.48 0.54 0.49 0.50 0.52 0.45 0.56 0.52
See 0.56 0.48 0.53 0.47 0.49 0.46 0.49 0.54 0.50

Swear 0.50 0.46 0.49 0.49 0.48 0.56 0.46 0.46 0.49
Anx 0.34 0.51 0.38 0.47 0.52 0.38 0.49 0.35 0.43

Money 0.42 0.43 0.43 0.41 0.42 0.47 0.43 0.41 0.43
Health 0.45 0.34 0.44 0.35 0.35 0.48 0.40 0.48 0.41
We 0.39 0.39 0.36 0.41 0.45 0.36 0.34 0.39 0.39

Friend 0.40 0.35 0.34 0.38 0.37 0.46 0.40 0.36 0.38
Sexual 0.43 0.30 0.40 0.29 0.26 0.47 0.41 0.42 0.38
Relig 0.37 0.31 0.38 0.30 0.33 0.28 0.34 0.41 0.34
Death 0.31 0.33 0.27 0.29 0.34 0.28 0.31 0.35 0.31
They 0.35 0.24 0.31 0.24 0.26 0.33 0.28 0.33 0.29
Youpl 0.30 0.24 0.26 0.28 0.28 0.36 0.27 0.22 0.28
Ingest 0.17 0.20 0.24 0.15 0.24 0.22 0.29 0.20 0.22

Note. Each node corresponds to one of the 52 LIWC categories. Higher node-centrality values indicates greater
influence. For example, in the High SFM & Low POM subnetwork, the top nodes include “bio”, “perception”,

and “drive”.
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Figure F1. Sub-network structures of MIL: Low SFM & Low POM, Low SFM & High POM, High SFM &
Low POM, and High SFM & High POM.

Note. Each node corresponds to one of the 52 LIWC categories, aggregated into nine groups, each shown

in a different color. Thicker edges indicate greater edge strength, showing a stronger connection between
two MIL-associated factors within the current subnetwork.
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Figure F2. Sub-network structures of MIL: Low SFM, Low POM, High SFM, and High POM.

Note. Each node corresponds to one of the 52 LIWC categories, aggregated into nine groups, each shown

in a different color. Thicker edges indicate greater edge strength, showing a stronger connection between
two MIL-associated factors within the current subnetwork.
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Figure F3. Community distributions across the four subnetworks of MIL.

Note. Each community denotes a group of MIL-associated factors that are more densely connected to one

another than to factors outside the group. For example, ”space” and ”time” appear in different clusters:

in SFM High & POM Low, ”space” and ”time” cluster with ”focus past”, ”focus present”, and ”focus
future”, whereas in SFM Low & POM Low they cluster only with ”focus past” and ”focus present”.
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