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Literature review

1. Air pollution and emotions: Zhang and Wang (2019) found out that the 

control of PM2.5 concentrations can help decrease happiness inequality and 

increase the individuals’ levels of happiness in the long term. 

2. Social media and emotion sharing: The statistical 0.718 (n=74, p<.001) 

result from Wang et al. (2015) shows a significant correlation between 

particle pollution levels and pollution-related messages in 74 cities in Sina

Weibo. 

3. Sentiment Analysis Methods: On average, 91.48% of language model-

based sentiment classifications can automatically capture writers' opinions 

and match human perception (Siebert et al 2019). 



Problem identification 

1.

2. Air pollution: Ministry of Ecology and Environment, national government; 

3. Baidu sentiment analysis: http://ai.baidu.com/tech/nlp/sentiment_classify;

4. Weather and holiday data: regional governments. 

Air Pollution Impacts on Expressed Happiness

Concentrations of PM2.5 or

Air Quality Index

10 thousands of posted 

Weibo contents data

Baidu sentiment 

analysis Service 

http://ai.baidu.com/tech/nlp/sentiment_classify


Problem identification 
5. Weibo contents: obtain by the web crawler 

• Time selection: from January to March;

• Search items: location (3) + key words (3) = 9 combinations;

E.g.:        Beijing + haze
Shanghai + emotion; Guangzhou + weather 

• Random selected: however, retrieve full text documents for the top 

50 pages of main posts, not a quasi-collection process.

 Stimulation: define, direct mentioned ~ indirect behaviors. 

Haze > weather> emotion 



Problem identification 

 Hypothesis: 

1. Air quality worse (AQI increase)

2. People’s expressed happiness



1. Sample distribution

Date and Methods 
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Valid samples Haze Weather Emotion All

Beijing 2806 1439 1525 5770

Shanghai 847 798 979 2624

Guangzhou 220 17 458 695

■ 9087 valid data;

❑ Locations: 

■ 63.5% Beijing; 

■ 28.9% Shanghai;

❑ Keywords

■ 42.6% Haze;

■ 24.8% Weather;

■ 32.6% Emotion. 



2. Air Quality Index

Date and Methods

■ Heavily polluted:

❑ Beijing>Shanghai>Guangzhou

■ Trigger or stimulation:

❑ Keywords;

❑ Complain more;

❑ Guangzhou: lack of data. 

❑ …
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Average_AQI Haze Weather Emotion All

Beijing 94.79 53.82 102.13 86.52 

Shanghai 94.69 80.95 85.92 87.24 

Guangzhou 74.00 97.94 64.47 68.31 

All 93.59 63.76 90.95 85.33 

AQI classification standard



3. Expressed happiness

Date and Methods

■ Stable: 0.67~0.7

■ Expressed Happiness:

❑ Happier: weather, 0.81;

❑ Middle: emotion, 0.70;

❑ Less happy: haze, 0.64.

Positive_prob Haze Weather Emotion All

Beijing 0.64 0.81 0.70 0.70 

Shanghai 0.60 0.80 0.71 0.70 

Guangzhou 0.68 0.72 0.66 0.67 

All 0.64 0.81 0.70 0.70 
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1. Sentiment & Positive probability

Results

Significant

■ Confidence degree (0~1)

■ Neutral (!!)

Unknown: identification rules

■ “Positive probability”

With six significant digits

Certainty? 



2. Locations & Keywords

Results

Significant

■ Locations (!!)

Beijing

Shanghai

Guangzhou

■ Keywords (?)

Haze

Weather

Emotion



3. Parameters: 

Results

■ How to understand

✓ Negative: 

AQI

Holiday

✓ Positive:

Maximum temperature

Precipitation

■ Location matters

■ “Concern” keyword?



✓ Instant: at the same day: 

1_day: the average (instant + 1 day before);   

3_day: the average (instant + 3 days before);       

7_day: the average (instant + 7 days before).           

5. Potential delay: 

Time lag effect?

Yes





Limitation
 Data collection

• Only provide 50 pages of results; 

• The priority for rankings. 

 Sentiment analysis 

• Black box: Baidu sentiment analysis service; 

• Picture sharing behaviors. 

Overestimate or underestimate? 

Not so sure 



Limitation
 Time span 

• 3 months; 

• Close the access permissions. 

 Heavily polluted:   

• AQI (151~235) only composed of 7.51%; 

• Provide limited support.

Overestimate or underestimate? 

Not so sure 



Conclusion

• AQI: significant effect of 

the expressed happiness

• 0 (air quality pretty good) 

to 150 (middle level 

polluted), the average 

expressed happiness 

decreased by 5.73%. 
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