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What is the 
Business Outlook 
Survey?

“

Through our surveys and 
conversations with business 
leaders, we regularly gain 
insights into business conditions 
before they show up in official 
statistics, which is crucial to our 
monetary policy deliberations.”

- Tiff Macklem, Governor
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Our Process

• Remove stopwords, punctuation and 
annotator labels

• Lowercase the text

Preprocessing

• Term-Document Matrix

• Date and CPI covariates

Set up

• Groups together words that occur together 
into topics

• Relationships between the prevalence of 
topics over time or with respect to CPI

Non-negative matrix factorization
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Non-negative matrix factorization

Source

where [ ]+ converts every negative element to zero

NMF Decomposition

https://sanghosuh.github.io/lens_nmf-icdm/
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What do the top 20 words 
tell us about the Labour
category?
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Prevalence of 
the “labour” 

topic over 
time
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Prevalence of 
the “Labour” 

topic with 
respect to 
Consumer 
Price Index
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Relationship 
between 
Wage and 
Labour
topics
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The labour topic seems to be telling us 
something different than the BOS results

-4

-3

-2

-1

0

1

2

3

4

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Prevelance of labour topic and BOS labour shortage indicators over time (standardized units)

Labour topic prevelance Labour shortage (correlation = 0.48) Intensity of labour shortages (correlation = 0.66)
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Next 
Steps

Hypothesis testing for other 
economic variables

Observe within region
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Thank you
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