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In this paper, we delve into the intriguing connection between air pollution in Clarksville, Tennessee, 
and the stock price of Johnson Controls International (JCI). Harnessing data from the Environmental 
Protection Agency and LSEG Analytics (Refinitiv), we embark on a statistical adventure to probe this 
relationship. Our analysis uncovers a notable correlation coefficient of 0.7484243 and p < 0.01 over 
the period from 2002 to 2012, shedding light on the profound impact of air quality on financial 
markets. The findings reveal a compelling association between air pollution levels in Clarksville and 
the fluctuations in JCI's stock price. It seems that the market indeed breathes in the environmental 
conditions of Clarksville, reflecting them in JCI's stock performance. This research demonstrates the 
significance of considering external factors, such as air pollution, when assessing stock prices, 
clearing the air for a more comprehensive understanding of market dynamics. Now, let's air out a 
dad joke: Why did the air pollution statistician break up with the data analyst? Because there was too
much smog in the relationship!

      As we venture into the intricate web
of  interconnected  variables  shaping
financial markets, it becomes evident that
the  influences  on  stock  prices  are  as
numerous  as  the  stars  in  the  sky.
However,  in this research, we fixate our
gaze on a unique and seemingly unlikely
candidate  -  the  air  pollution  levels  in
Clarksville,  Tennessee,  and  their
intriguing dance with the stock price of
Johnson Controls  International  (JCI).  It’s
almost  as  if  the  market  is  inhaling  the
quality of the air in Clarksville and paying
close attention to every breath. Now, isn't
that an air-ily peculiar relationship?

      The relationship between air pollution
and stock prices may seem like a breath
of  fresh  air  in  the  field  of  financial
research,  but  it  holds  promise  for
shedding light on the dynamic nature of

market  behavior  and  its  unexpected
interactions  with  environmental  factors.
It's  like  watching  an  obscure  dance
between  two  partners  –  one  being  the
pollutants  in  the  air  and  the  other,
motions in the stock market. And boy, do
they make some intriguing moves!

      Our study takes flight by utilizing data
from  the  Environmental  Protection
Agency and LSEG Analytics (Refinitiv) to
quantitatively  explore  the  link  between
air pollution and stock price movements
over  the  period  from  2002  to  2012.  In
doing so, we uncover a robust correlation
coefficient  of  0.7484243  and  p  <  0.01,
demonstrating the undeniable respiratory
bond between air quality and JCI's stock
performance. It's almost as if the stocks
are taking deep breaths of the air quality
statistics!
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      Let's mix in another dad joke: Why did
the stock market investor open a window
during an air pollution study? Because he
wanted  to  get  some  fresh  "air"  for  his
portfolio!

      By plunging into the depths of our
statistical  analysis,  we  unveil  a
compelling  association  between  air
pollution  levels  in  Clarksville  and  the
gyrations  of  JCI's  stock  price.  It's  like
witnessing  the  stock  market's  own
rendition of "The Air Up There" – with air
pollution levels serving as an unassuming
choreographer  of  market  moves.  Who
knew that air pollution would turn out to
be an influential player in the whimsical
ballet of stock prices?

      This  revelation  emphasizes  the
importance  of  considering  external
variables,  such  as  air  quality,  when
gauging the performance of stocks. After
all, it looks like the market is a bit of an
airhead when it  comes to environmental
conditions, isn’t it? This research adds a
breath of fresh air to the understanding of
market  dynamics  and  underscores  the
necessity  of  embracing  a  holistic
approach  to  financial  analysis.  It  seems
that  when  it  comes  to  understanding
stock  performance,  the  air  we  breathe
truly  matters,  both  literally  and
figuratively!

      Here's another one for good measure:
What did the statistician say when he was
out of data? "It's a-tau-tau!"

LITERATURE REVIEW

In "Smith and Doe's Quantitative Analysis
of  Environmental  Factors  in  Financial
Markets,"  the authors find a noteworthy
association between air pollution levels in
specific  regions  and  the  corresponding
impact  on  stock  prices.  The  meticulous
examination  of  this  relationship  grants
invaluable  insights  into  the  influence  of
environmental  variables  on  financial
market dynamics. It's as if the market is
experiencing  its  very  own  air  quality
index!

In "Jones's Study on Stock Price Volatility
and  Environmental  Indicators,"  the
researchers  unravel  the  compelling
connection  between  air  pollution  levels
and the fluctuations in stock prices. The
findings  highlight  the  necessity  of
considering external factors,  such as air
quality, when evaluating the performance
of  stocks.  It’s  like  the  market  has
suddenly developed an acute sensitivity to
the air it breathes, showing that it's not
just the investors who need to mind their
Ps and Qs.

Now,  let’s  leaf  through  some  relevant
literature,  shall  we?  "The  Economics  of
Air Pollution: A Case Study Analysis"  by
Brown and Green provides  an insightful
exploration of  the economic implications
of  air  pollution,  woven  together  with  a
complex  web  of  statistical  analyses.  It's
like diving into a balloon-filled room - the
more  you  try  to  make  sense  of  it,  the
more muddled it all becomes.

On a tangentially  related note,  "The Air
We  Breathe"  by  Frank  Ozone  and
"Polluted Skies,  Stock Market Highs" by
Penny Stockton appear to be fiction books
that incorporate the themes of air quality
and  financial  markets.  It's  almost  like
reading between the lines of a smog-filled
storybook  -  you  never  know  what
surprises lurk in the haze.

In  a  similarly  whimsical  vein,  the
animated series "Captain Planet and the
Planeteers" and the children's show "The
Magic  School  Bus"  bring  attention  to
environmental  issues,  including  air
pollution.  It's  as  if  the  air  pollution
statistics  have  manifested  into  colorful
characters  dancing around in the minds
of investors, guiding their decisions in the
market.

But  I  digress.  Returning  to  the  more
serious  matter  at  hand,  the  connection
between  air  pollution  in  Clarksville,
Tennessee, and JCI's stock price demands
further scrutiny. The correlation between
these  seemingly  disparate  elements
leaves  us  pondering  over  the  profound
impact of air quality on financial markets.
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It's  like watching a magic trick unfold  -
now you see the smog, now you see the
stocks, and voila, they're both intertwined
in an unforeseen manner!

And for our final dad joke: How does an
economist  clear the air?  By opening the
windows of opportunity!

METHODOLOGY

To peel back the mysterious layers of the
relationship  between  air  pollution  in
Clarksville,  Tennessee,  and  the  stock
price  of  Johnson  Controls  International
(JCI),  we  constructed  a  research
methodology  that  combined  elements  of
finance,  environmental  science,  and
statistical  analysis.  Our  approach  aimed
to  capture  the  ebb  and  flow  of  this
unexpected relationship while injecting a
bit  of  statistical  whimsy  into  the
proceedings.

To start, we amassed a vast trove of data
from  the  Environmental  Protection
Agency  and  LSEG  Analytics  (Refinitiv),
which  we  lovingly  dubbed  our  "data
treasure  chest."  This  data  encompassed
air pollution levels in Clarksville and the
corresponding  daily  stock  prices  of  JCI
from 2002 to 2012. We then donned our
statistical lab coats and wielded an array
of quantitative methods to wrangle these
data  into  submission,  all  while  avoiding
the temptation to hurl statistical puns at
each  other  like  "Let's  ANOVA  that
spaghetti plot" or "Looks like we've got a
case  of  correlation  causation  confusion
here!"

Upon obtaining our data, we embarked on
a daring journey to produce a statistical
model  that  could  capture  the  ethereal
dance  between  air  quality  and  stock
prices.  We  utilized  a  complex
entwinement  of  time  series  analysis,
correlation  measures,  and  regression
models, creating a statistical tapestry that
even  the  most  seasoned  of  econometric
knights  would  applaud.  We  dubbed  this
methodology  "The  Stock-Market-Air-
Dance model," and yes, it involved a bit of

statistical twirling and a lot of air guitar
playing in the process.

In  an  unexpected  twist,  we  also
introduced  a  novel  approach  that  we
charmingly named the "Pollutant Portfolio
Theory."  This  approach,  inspired  by  the
Modern  Portfolio  Theory,  sought  to
uncover the optimal balance between air
pollution  levels  and  JCI's  stock
performance,  all  while  avoiding  the
temptation to quip, "Looks like we've got
a  strong  negative  covariance  between
smog and stock prices – better diversify
that pollution portfolio!"

To ensure the robustness of our findings,
we  engaged  in  a  series  of  sensitivity
analyses  and  Monte  Carlo  simulations,
which  involved  testing  the  resilience  of
our  results  to  various  statistical  winds
blowing  across  the  research  landscape.
We'll  admit, things got a little stormy at
times,  but  we  weathered  the  statistical
tempest  with  our  tongues  firmly  in  our
cheeks.

Throughout  this  wild  statistical  odyssey,
we remained vigilant  against  the sirens'
call  of  overfitting  and  spurious
correlations,  constantly  reminding
ourselves that "correlation does not imply
causation  –  unless  you're  talking  about
the correlation between air pollution and
JCI's stock price, that is!"

In the end, our methodological concoction
produced a comprehensive understanding
of  the  linkage  between  air  quality  in
Clarksville  and  the  undulating  tides  of
JCI's  stock  price,  shedding  light  on  the
unexpected  connection  between
environmental  factors  and  financial
markets – all while attempting to stifle the
overwhelming urge to  make yet another
pun about "running statistical regressions
like it's going out of style."

RESULTS

The analysis of the relationship between
air  pollution  levels  in  Clarksville,
Tennessee,  and  Johnson  Controls
International's  (JCI)  stock  price leads to
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intriguing  findings.  Our  statistical
examination reveals  a  robust  correlation
coefficient  of  0.7484243,  indicating  a
strong  positive  association  between  air
pollution  and  stock  price  movements.
Who would have thought that pollutants
in the air could hold such sway over the
stock  market?  It's  almost  like  the  stock
prices are inhaling the air pollution data!

The  coefficient  of  determination  (r-
squared)  of  0.5601389  suggests  that
56.01%  of  the  variability  in  JCI's  stock
prices  can be attributed  to  air  pollution
levels  in  Clarksville.  That's  quite  a
significant  portion  of  the  stock  price
variability being influenced by the quality
of  the  air.  It's  almost  as  if  the  stock
market  is  trying  to  send  us  a  message
through its fluctuations in response to air
pollution  -  "clean  up  your  act,  or  we'll
show you some volatility!"

Additionally, the p-value of less than 0.01
indicates that the observed relationship is
highly statistically significant. This means
that it is highly unlikely to have obtained
such a strong correlation by mere chance.
The air pollution levels are indeed making
their  presence  felt  in  the  stock  market,
much  like  an  unexpected  but  influential
guest at a party.

Figure 1. Scatterplot of the variables by year

Fig. 1 presents a scatterplot depicting the
strong  positive  correlation  we  observed
between air pollution levels in Clarksville
and  JCI's  stock  prices.  The  scatterplot
clearly  illustrates  the  upward  trend,
showing how as air pollution levels rise,

so do the stock prices. It's as if the stocks
are  hitching  a  ride  on  the  back  of  the
pollution particles, soaring to new heights
along with the air contaminants.

Let's  insert  a  well-ventilated  dad  joke
here: Why did the air pollution statistician
break up with the data analyst? Because
there  was  too  much  smog  in  the
relationship!

These  findings  emphasize  the  need  to
consider  external  variables,  such  as  air
quality,  when  assessing  stock  prices.  It
appears that the market is quite sensitive
to the air conditions in Clarksville, almost
as if it's ramping up for an air pressure
release  to  affect  the  stock  prices.  This
research  opens  up  new  avenues  for
understanding the interconnectedness of
environmental  factors  and  financial
markets,  adding a breath of fresh air to
the world of stock market analysis.

DISCUSSION

Our  study  has  unveiled  a  compelling
relationship  between  air  pollution  levels
in  Clarksville,  Tennessee,  and  Johnson
Controls International's (JCI) stock price,
shedding light on the profound impact of
environmental  factors  on  financial
markets.  The  robust  correlation
coefficient  of  0.7484243  and  p  <  0.01
bolster  the  findings  of  prior  research,
showcasing  a  significant  association
between  air  quality  and  stock  price
movements. It's as if the stock market has
developed an acute sensitivity to the air it
breathes,  reflecting  the  environmental
conditions  of  Clarksville  in  JCI's  stock
performance.

First  and  foremost,  the  striking
correlation  coefficient  of  0.7484243
corroborates  the  findings  of  "Smith  and
Doe's  Quantitative  Analysis  of
Environmental  Factors  in  Financial
Markets"  and  "Jones's  Study  on  Stock
Price  Volatility  and  Environmental
Indicators." It's like witnessing a science
experiment  unfold  –  the  variables  are
aligning themselves in unexpected ways,
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much like the stock prices responding to
the air pollution levels. 

The  coefficient  of  determination  (r-
squared)  of  0.5601389  further  cements
the  influence  of  air  pollution  on  JCI's
stock prices, indicating that 56.01% of the
variability  in  stock  prices  can  be
attributed  to  air  pollution  levels.  This
significant  portion  of  the  stock  price
variability being influenced by the quality
of the air is like finding a hidden treasure
chest amidst the statistical analyses – it's
an unexpected but valuable discovery.

The p-value of less than 0.01 underscores
the statistical significance of the observed
relationship,  reinforcing  the  notion  that
the impact of air pollution on stock prices
is no mere coincidence. The air pollution
levels are indeed making their  presence
felt  in  the  stock  market,  almost  like  an
uninvited but influential guest at a soiree.

Furthermore,  the  scatterplot  vividly
illustrates the strong positive correlation
between air pollution levels in Clarksville
and JCI's stock prices, painting a picture
of  stocks hitching a ride on the back of
pollution particles, soaring to new heights
along with the air contaminants. It’s as if
the stocks have developed an affinity for
the polluted air,  riding the waves of the
pollution like surfers catching a big wave.

In summary, our findings not only validate
the  prior  research  on  the  influence  of
environmental  variables  on  stock  prices
but  also bring attention to  the need for
considering external factors,  such as air
quality,  in  stock  market  analyses.  This
research serves as a breath of fresh air,
unveiling  the  interconnectedness  of
environmental  factors  and  financial
markets  and  emphasizing  the  sensitivity
of  the  market  to  the  air  conditions  in
Clarksville. It’s like a science experiment
unfolding in real-time, with the variables
behaving  in  unexpected  and  intricate
ways,  revealing  the  hidden  dynamics  of
the stock market.  And now, to clear the
air – why did the statistician consider the
air  pollution  data  groundbreaking?

Because it gives a whole new meaning to
"air quality" research!

CONCLUSION

In conclusion, our research has unveiled
the unexpectedly compelling relationship
between  the  air  pollution  levels  in
Clarksville,  Tennessee,  and  the  stock
price  movements  of  Johnson  Controls
International (JCI). It seems the market is
not  only  bullish  on  air  quality  but  also
breathes  in  every  bit  of  pollution  data!
Our findings indicate a robust correlation
coefficient  of  0.7484243,  signifying  a
strong and rather unexpected connection
between  these  seemingly  disparate
variables.

With an r-squared value of 0.5601389, it's
clear that over 56% of  JCI's  stock price
variability  can  be  attributed  to  air
pollution  levels  in  Clarksville.  That's  a
breath-taking revelation! The statistically
significant p-value of less than 0.01 leaves
no room to doubt the impactful presence
of air pollutants on the stock market. It's
almost as if the stock market is sending
us an SOS signal through its vulnerability
to air pollution fluctuations.

Our  findings  not  only  elucidate  the
respiratory bond between air quality and
stock  performance  but  also  accentuate
the  importance  of  incorporating
environmental  variables  into  financial
analyses. It's a reminder that the market
is no stranger to the air's influence – it's
like  it  has  an  "aerodynamic"  trading
strategy!

As we put a lid on this study, it's evident
that no more research is needed in this
area.  It's  like we've successfully  cleared
the air  in  the field  of  financial  markets,
and now, it's time for other researchers to
breathe easy and explore new territories –
perhaps the interplay of stock prices with
lunar  phases  or  the  impact  of  coffee
consumption on market trends. After all,
in  the world of  research,  there's  always
room  for  more  "groundbreaking"
discoveries!
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And to close off on a lighter note: Why did
the  statistician  refuse  to  leave  the  air
pollution  study?  Because  he  wanted  to
"vent" out his statistical findings!

In  taking  these  findings  into
consideration,  it  is  clear  that  this
research has brought to light a previously
unforeseen  connection  between  the  air
quality in Clarksville, Tennessee, and JCI's
stock  performance.  We  hope  that  this
study  sparks  further  research  into  the
intriguing  interplay  between
environmental  factors  and  financial
markets.
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