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Objectives

• To explore multi-aspect IEQ issues

• To explore use of unsolicited reviews to evaluate homes 

• To inform hosts and those who design, operate, and maintain buildings of the most 

critical and complained about problems
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Airbnb:  A peer-to-peer shared accommodation 
arrangement service

• Fast Facts: 

• Founded in 2008 (Airbnb, 2019). 

• 99800 listings worldwide

• Listings range from a room in someone’s house to castles

• Guests and hosts can review; reviews posted simultaneously (Bridges and Vasquez, 2016).

• Reviews are public

https://press.airbnb.com/new-data-the-airbnb-advantage/
https://doi.org/10.1080/13683500.2016.1267113


5

Indoor Environmental Quality

Acoustic Comfort

• Noise levels

Indoor Air Quality (IAQ)

• Air pollutants, odours

Thermal Comfort

• Heating/cooling

• Humidity, ventilation levels

Visual Comfort

• Lighting 
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Methodology

• Data came from Inside Airbnb→ 6 cities, 10 years, 1.35 million reviews
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Methodology: Processing the Data

• Find English comments

• Calculate sentiment scores for each comment
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“La chambre lou√©e √©tait fid√®le aux photos et aux conditions √©voqu√©es. Tout √©tait pr√™t √†...”

“Our trip was too short in Ottawa, we really wished we could have stayed longer because its a beautiful city. 
Donna was lovely, we didn't have much time to get to know her unfortunately.”

𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑠𝑐𝑜𝑟𝑒 = log
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒+0.5

𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒+0.5
= log

2+0.5

1+0.5
= 0.2218

Removing non-English Comments:  

Calculating Sentiments:  

é è ê
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Methodology: Processing the Data

• Find English comments

• Calculate sentiment scores for each comment

• Search for key IEQ terms (ex. Noise, odour, warm, dim)
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List of IEQ Search Terms

Acoustic IAQ Thermal Visual

Noise/Noisy Odour/odor Cold Glare

Loud Smell Draughty/Drafty Blinding

Blaring Musty Humid Dim

Sound Dusty Chilly Unlit

Racket Allergy Freezing

Ear-splitting Asthma Scorching

Heard/Hear Stink Sweltering

Squeak Stench Hot

Creak Reek Boiling

Vibrations Stale Warm

Dry Frozen

Steamy Frigid

Damp Shiver
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Methodology: Processing the Data

• Find English comments

• Calculate sentiment scores for each comment

• Search for key IEQ terms (ex. Noise, odour, warm, dim)

• Exclude comments with irrelevant instances of IEQ terms

• Ex. ‘warm your soul’, ‘dim sum’ 
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Problem of Weather-Related Thermal Terms

• Indicates comfort:  

• ”Air conditioning was very welcome during the very hot weekend we were there.”

• “The house stayed very warm despite crazy cold weather outside.”  

• Indicates discomfort:

• “The only thing that was a bit of a surprise was that the a/c was a window unit.  The 
apartment was quite hot when we arrived and it made sleeping a bit tricky the first 
night.  It was a very hot weekend though.  The unit did eventually cool the 
apartment.”

• “It was really cold weather outside during my stay.  The apartment itself is warm, 
but you can feel air blowing a bit from the windows.”
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Methodology: Processing the Data

• Find English comments

• Calculate sentiment scores for each comment

• Search for key IEQ terms (ex. Noise, odour, warm, dim)

• Exclude comments with irrelevant instances of IEQ terms

• Ex. ‘warm your soul’, ‘dim sum’ 

• Sort the thermal complaints by season

• Look for comments with terms from multiple categories of IEQ 

• Find causes:  

1. Find top words in comments with IEQ terms

2. Find top words in general comments

3. Compare frequencies of top words that appear in IEQ comments and general 
comments
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Processing the 
Data:  Finding 
Causes
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Findings:  Prevalence of IEQ Complaints

• IEQ words per comment:  0.0662 in Toronto to 0.0865 in Vancouver

DISTRIBUTION OF INSTANCES OF IEQ 
COMPLAINTS

Acoustic IAQ Thermal Visual
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Findings:  Co-occurrences of IEQ Terms

Acoustic IAQ Thermal Visual

Acoustic 45200 2380 5316 482

IAQ 7342 1923 205

Thermal 34704 389

Visual 2493

Acoustic, Visual, and Thermal 74

Acoustic, Thermal, and IAQ 378

Acoustic, Visual, and IAQ 24

Thermal, Visual, and IAQ 29

Acoustic, Visual, Thermal, and IAQ
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• Thermal and IAQ:  ”One of the 2 ceiling fans did not work, and they were a bit 
dusty, so when we turned the one on because we had no ac , dust fell all over the 
bed.  2 of the bedrooms-had no screens on the windows…" 

• Thermal and Acoustic:  “There wasn't an ac when I stayed in July 2017 and the fan 
didn't keep the room cool enough, so it felt like a trade off between really loud or a 
little bit too hot when sleeping.” 

Findings:  Co-occurrences of IEQ Terms
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Findings:  Causes of Complaints

Acoustic IAQ Thermal Visual

Streets Bathroom Air Light

Upstairs Cigarette Weather Street

People Room Summer Curtains

Windows Sheets Conditioning Basement

Traffic Kitchen Windows Windows

Neighbors Towels Basement Streets

Door Basement Temperature Entrance

Construction Hallway Floor Blinds

Bar Mold Upstairs Bulbs

Fan Cat Heating Lamps
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Findings:  Thermal Complaints by Season
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Findings:  Effect of IEQ complaints on sentiment 
scores
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Some Interesting Comments 
-And why qualitative analysis is important too!  

• Acoustic/IAQ:  “A drunk sang down the alley at 2am. The trash trucks came at 6 to 
service the restaurant next door. The seagulls are many and loud in the morning. You 
may walk out the door into a cloud of BC's smoke-able drug of choice.”

• IAQ:  “… The basement quickly became known to us as the onion chamber. Everything 
was clean, but man oh man, the smell of onions was potent. I mean this smell was 
thick, you walk to the basement and bam it was like walking into a rainforest of pure 
onion aroma.”

• Thermal/Acoustic:  “…There is some city noise when the windows are open as to be 
expected.  If it's hot out , having a fan to keep cool and drown out the noise from the 
seagulls and city noise is key.”
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Thank You

Questions?

hannahvilleneuve@cmail.carleton.ca
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Findings:  Updated Thermal Complaints by Season?
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Findings:  Acoustic Complaints?
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