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Abstract

In  this  study,  we  explore  the  intriguing  connection
between air pollution levels in Salt Lake City, Utah and
the stock price of Citigroup (C). By utilizing data from
the  Environmental  Protection  Agency  and  LSEG
Analytics  (Refinitiv),  we  uncovered  a  correlation
coefficient of 0.7633482 and p < 0.01 for the period of
2002  to  2023.  Our  findings  indicate  a  statistically
significant  relationship  between  these  seemingly
unrelated variables,  shedding light  on the impact of  air
quality on financial markets. This research offers a breath
of fresh air in the bustling world of economic analysis and
shows  that  even  the  most  unexpected  factors  can
influence stock prices  – sometimes,  the market  truly is
just a haze of surprises.

1. Introduction

Introduction

       The interconnectedness of seemingly unrelated
phenomena  has  always  captured  the  attention  of
scientists  and  researchers.  From  the  relationship
between coffee consumption and productivity to the
correlation  between  the  length  of  a  person's  ring
finger and their assertiveness, the world is ripe with
unexpected connections. In this paper, we delve into
a  most  curious  investigation  –  the  association
between air pollution levels in Salt Lake City, Utah
and the stock price of Citigroup (C). 

     As we all know, Utah's capital city, Salt Lake
City,  is  renowned  for  its  stunning  natural  beauty,
surrounded  by  the  majestic  peaks  of  the  Wasatch
Range.  However,  lurking  beneath  this  scenic
panorama is a perennial environmental concern – air
pollution.  The  city's  unique  geographic  features,
such as its  bowl-like topography,  contribute to the
entrapment of pollutants, often leading to hazy days
and "inversion seasons" that leave residents holding
their breath – both literally and figuratively.

     On the financial front, Citigroup, a leading global
bank,  stands  as  a  towering  pillar  in  the  world  of
stock  trading.  Known  for  weathering  turbulent
economic  times  and  navigating  the  unpredictable
waters  of  the  market,  the  bank's  stock  price  has
withstood its fair share of storms.
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     But what happens when the smoky haze of air
pollution collides with the bustling world of finance?
Can the gaseous clouds hovering above Salt  Lake
City exert an unseen gravitational pull on the stock
prices of Citigroup?

     To answer these burning questions, we embarked
on a grand data-driven voyage, armed with statistical
tools and economic wisdom. Our findings promise
to shed light on this unconventional relationship and
offer  a  revealing  glimpse  into  the  mesh  of
environmental  factors  and  financial  markets.  Hold
your  breath,  for  this  research will  take you on an
exhilarating  ride  through  the  swirling  mists  of
curiosity and knowledge.

2. Literature Review

The  study  of  unexpected  correlations  has  been  a
fascinating  pursuit  for  researchers  across  various
disciplines.  In  their  investigation  of  seemingly
unrelated variables, Smith and Doe (2015) unearthed
surprising connections  between consumer behavior
and  lunar  phases.  Similarly,  Jones  et  al.  (2018)
delved  into  the  uncharted  territory  of  weather
patterns and workplace productivity, highlighting the
intricate dance between atmospheric conditions and
employee efficiency.

Moving into the realm of finance, numerous studies
have explored the impact  of  environmental  factors
on  stock  prices.  In  "Environmental  Impacts  and
Financial  Markets"  by  Greenberg  and  Thompson
(2017),  the  authors  delve  into  the  influence  of
climate-related  events  on  the  financial  sector,  but
remarkably,  they  overlook  the  potential  impact  of
specific  localized air  pollution on individual  stock
prices, leaving a gap that  our current  investigation
seeks to fill.

In  the  non-fiction  literary  domain,  books  such  as
"The Economics of Clean Air" by Jaffe and Stavins
(1994)  and  "Polluted  and  Dangerous:  America's
Worst  Man-Made  Environmental  Disasters"  by
Dunn and Jansson (2008), provide valuable insights
into the scientific, economic, and ethical dimensions
of air pollution. However, these works miss the mark
when  it  comes  to  examining  the  whimsical  dance
between  air  quality  in  Salt  Lake  City  and  the
fluctuation of Citigroup's stock price.

In  the  realm  of  fiction,  novels  like  "Smoke  and
Mirrors"  by  Fictional  Author  A.  B.  Cognito  and
"Toxic Assets" by Imaginary Writer X. Y. Zany seem
to  hint  at  a  mysterious  connection  between
environmental hazards and financial intrigue. While
purely works of imagination, these books capture the
spirit of our current inquiry – drawing attention to
the unexpected interplay of pollution and profits.

On a  more cinematic  note,  movies  like  "Pollution
Predicament"  and  "The  Stockbroker's  Smoggy
Secret" – fictional titles,  of course – likely do not
exist,  but  if  they  did,  they  would  surely  add  a
dramatic flair to our exploration of the enigmatic ties
between Salt Lake City's smog and Citigroup's stock
price.  If  we  could  only  step  into  the  realm  of
celluloid and experience the drama and suspense of
air  pollution impacting financial markets firsthand,
what a spectacle it would be!

As we immerse ourselves in this unconventional and
slightly  absurd  endeavor,  it  becomes  abundantly
clear that the intersection of air pollution and stock
prices  is  nothing  short  of  a  whimsical  enigma,
begging to be unraveled. Indeed, the journey ahead
promises to be as alluring as it is absurd.

3. Methodology

METHODOLOGY

Data Collection:

To  unravel  the  mysterious  dance  between  air
pollution and Citigroup's stock price, we engaged in
a quest for data that would unveil their intertwined
fate.  Our  team  scoured  the  vast  realms  of  the
internet,  navigating  through  digital  forests  and
valleys, in search of the elusive numbers and trends
that would unravel this enigmatic relationship. The
primary  sources  of  our  treasure  trove  were  the
Environmental  Protection  Agency  and  LSEG
Analytics  (Refinitiv).  We  collected  data  spanning
from the year 2002 to 2023, casting our net wide to
capture  the  ebb  and  flow of  both  air  quality  and
stock market fluctuations.

Air Pollution Measurement:

In  our  quest  to  quantify  the  presence  of  air
pollutants, we transitioned from seekers of numbers
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to warriors of gauges.  We harnessed the power of
cutting-edge  air  quality  monitoring  stations  and
gazed into the depths of their sensor-laden eyes to
capture the atmospheric turmoil. With bated breath,
we  gathered  data  on  various  pollutants,  including
particulate matter,  nitrogen dioxide,  sulfur dioxide,
and ozone  levels,  woven together  in  a  tapestry of
environmental  indicators  that  reflected  the  city's
atmospheric  health.  Our  measurements  stood  as
silent  sentinels,  tirelessly  recording  the  invisible
ballet of chemical interactions in Salt Lake City's air.

Stock Price Analysis:

Meanwhile, in the sprawling maze of the financial
world, we embarked on a different kind of odyssey.
Armed  with  economic  models  and  statistical
weapons, we delved deep into the labyrinthine realm
of stock market data. With each tick and tock of the
clock,  we  charted  the  fluctuations  in  Citigroup's
stock price,  observing its  rises and falls,  its  peaks
and valleys, and uncovering the patterns woven into
the fabric of the market. We navigated through the
tumultuous  sea  of  financial  indices,  stock  market
simulations,  and  the  ever-oscillating  digits  that
echoed the pulse of Citigroup's stock.

Statistical Analysis:

With  our  data  in  hand,  we  donned  the  cloak  of
statistical sorcery to unravel the complex interplay
between these two disparate realms. We summoned
the spirits  of  correlation coefficients  and p-values,
allowing them to cast their statistical spells upon our
data.  Our  cauldron  of  numbers  bubbled  with
significance,  revealing  a  correlation  coefficient  of
0.7633482 and p < 0.01, a result that shimmered like
an  unexpected  gem  in  the  caverns  of  economic
analysis.  We  performed  regression  analysis,  time
series  modeling,  and  various  other  statistical
incantations  to  illuminate  the  relationship between
air pollution levels in Salt Lake City and Citigroup's
stock  price,  dispelling  the  shadows  of  uncertainty
and revealing the hidden threads  that  bound these
seemingly unrelated variables.

In  the  end,  our  methodology  wove  together  the
strands  of  environmental  monitoring,  financial
analysis,  and  statistical  wizardry,  culminating  in  a
tapestry of evidence that illuminates the unexpected
correlation between air pollution in Salt Lake City
and Citigroup's stock price.

4. Results

     The statistical  analysis of  the data revealed a
strong  positive  correlation  between  air  pollution
levels in Salt Lake City, Utah and Citigroup's stock
price (C). The correlation coefficient of 0.7633482
and  r-squared  of  0.5827005  indicated  a  robust
relationship between these unlikely bedfellows. With
a  p-value  of  less  than  0.01,  our  results  met  the
standard  threshold  for  statistical  significance,
suggesting that  the observed correlation was not  a
mere fluke.

     As  depicted  in  Fig.  1,  the  scatterplot  clearly
illustrates  the  upward  trend  between  air  pollution
levels and Citigroup's  stock price. It's almost  as if
the  smog  in  Salt  Lake  City  is  whispering  stock
market  secrets  to  astute  investors.  Who knew that
pollution  could  be  a  breath  of  fresh  investment
insight?

     The findings of this study have implications that
reach far beyond the picturesque valleys of Utah. By
highlighting  the  influence  of  air  quality  on  stock
prices,  our  research  adds  a  dimension  to  the
understanding of market trends. It reminds us that, in
the  high-stakes  world  of  finance,  even  the  air  we
breathe can have an impact on the bottom line. After
all, it seems that where there's smog, there's profit –
a most unexpected and punny twist in the world of
economic analysis.

Figure 1. Scatterplot of the variables by year

5. Discussion
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The results of this investigation into the relationship
between air  pollution in  Salt  Lake City,  Utah and
Citigroup's  stock  price  (C)  have  certainly  left  us
breathless  with  excitement.  The  robust  correlation
coefficient of 0.7633482, supported by a statistically
significant  p-value  of  less  than  0.01,  provides
compelling  evidence  in  support  of  the  initial
hypothesis.  It  appears  that  the  smog in  Salt  Lake
City has not only clouded the skies but also woven
itself into the fabric of financial markets, influencing
Citigroup's stock price in a most unexpected way.

Our  findings  resonate  with  the  amusingly
unexpected correlations brought to light in previous
research.  Just  as  Smith  and  Doe  marveled  at  the
impact  of  lunar  phases  on consumer behavior  and
Jones  et  al.  uncovered  the  influence  of  weather
patterns  on  workplace  productivity,  we  too  find
ourselves marveling at  the unlikely dance between
pollution and profit. Who could have imagined that
the murky haze hanging overhead could hold sway
over the stock market, spinning an invisible web of
influence on Citigroup's stock price?

This  study  also  echoes  the  gap  in  the  research
highlighted  by  Greenberg  and  Thompson  (2017),
who,  despite  delving  into  the  impacts  of  climate-
related events on the financial sector, overlooked the
potential  influence  of  localized  air  pollution  on
individual  stock prices. Our findings fill  this  void,
painting a  clear  picture  of  the  tangible  connection
between Salt Lake City's air quality and Citigroup's
stock price. It seems that as we look to the skies for
investment insight, it's not just the economic clouds
that hold sway over the market – perhaps the literal
clouds, or rather, smog, have a role to play as well.

As  we  ponder  the  implications  of  our  results,  it
becomes apparent that the whimsical dance between
air pollution and stock prices is not only amusing but
holds  practical  relevance.  Our  findings  serve  as  a
reminder that in the dynamic world of finance, even
the most unexpected factors can cast a shadow over
market  trends  –  in  this  case,  quite  literally.  The
smoggy bottom line of this study is clear: air quality
in  Salt  Lake  City  is  more  than  just  a  matter  of
environmental concern; it also has tangible influence
on the financial realm, making it a significant factor
for  investors  to  consider.  The  haze  of  uncertainty
surrounding  the  economy  may  just  have  a  very
literal source in the skies above.

Reflecting on the unexpected twists and turns of this
exploration, it seems that the whimsical enigma of
air pollution's influence on stock prices is, indeed, a
breath of fresh investment insight.  Who knew that
the  smog  in  Salt  Lake  City  could  whisper  stock
market  secrets,  proving  that  where  there's  smog,
there's  profit? This unexpected and punny twist  in
the world of economic analysis certainly lends some
levity to the serious business of market research.

6. Conclusion

In conclusion,  our study has unveiled a seemingly
ethereal yet undeniably tangible connection between
the  atmospheric  murk  of  Salt  Lake  City  and  the
fortunes of our beloved Citigroup (C). As the data
reflect,  the correlation between air  pollution levels
and Citigroup's stock price is as strong as the resolve
of Utahns enduring inversion seasons.

It's truly a breath of fresh air to witness the impact of
air quality on financial markets—a notion that was
previously  obscured  by  the  haze  of  conventional
economic  wisdom.  One  can't  help  but  wonder  if
there's a new type of "Gross Domestic Smogduct"
that  we  should  be  considering  in  our  economic
models. Perhaps future investment strategies should
include an "Eco-valuation" component, weighing not
just financial performance but also the lungs of the
local populace.

Let's  not  forget  the  potential  for  a  "Pollution
Premium" in stock prices - after all, smog might just
be  the  new black gold in  the  trading world.  Who
knew that gas masks could be the next haute couture
accessory on Wall Street?

However, as much fun as it has been to delve into
this unconventional relationship, it seems that we've
sucked  all  the  air  out  of  this  particular  research
balloon. Further studies on the connection between
air pollution and stock prices may risk being a mere
exercise in "hot air" - a contribution that may just
end  up  being  a  "smog  screen"  in  the  world  of
economic inquiry. Therefore, we assert that no more
research is needed in this area.

In  the  end,  this  study  leaves  us  with  a  lingering
question:  if  "C" stands for both Citigroup and the
chemical symbol for carbon, could it be that the key
to understanding stock market fluctuations lies in the
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very  air  we  breathe?  It's  a  thought  to  ponder,
especially the next time you're contemplating a stock
trade while gazing at a smoggy skyline.
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