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Abstract

In this study, we delve into the curious coexistence of air pollution and violent crime rates in Somerset, 
Pennsylvania. Sifting through copious amounts of data from the Environmental Protection Agency and the
FBI Criminal Justice Information Services, we uncovered a relationship that is nothing to sneeze at. Our 
analysis revealed a robust correlation coefficient of 0.7837313 with a p-value less than 0.01, spanning the
years from 1990 to 2022. Our findings suggest that the quality of the air may have a not-so-innocuous 
influence on the community's propensity for violence. This research opens new avenues for 
understanding the interplay between environmental factors and human behavior, breathing fresh air into 
the field of criminology and air quality research.
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1. Introduction

INTRODUCTION

The  interconnectedness  of  environmental
factors and human behavior has long been
a subject  of  interest  and speculation,  with

countless studies attempting to tease apart
the complex web of  influences that  shape
our  actions  and  interactions.  Our
investigation  delves  into  the  intriguing
relationship  between  air  pollution  and
violent  crime  rates  in  Somerset,
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Pennsylvania.  While  it  may  seem  like  a
disparate duo at first glance, the correlation
we  uncovered  is  nothing  short  of
breathtaking.

Somerset, known for its scenic beauty and
charming  small-town  appeal,  has  also
grappled with air pollution issues, stemming
from a variety of sources such as industrial
emissions, vehicle exhaust, and agricultural
activities.  The  intricate  dance  between
these  airborne  contaminants  and  the
community's  proclivity  for  violent  behavior
caught our attention, prompting a thorough
analysis of the available data.

As  we  wade  into  these  murky  waters  (or
perhaps,  polluted  air),  it  is  essential  to
acknowledge  the  potential  confounding
variables  and  lurking  outliers  that  could
muddy the relationship between air  quality
and  crime.  Methodological  rigor  and
statistical  scrutiny  have  been  our  trusty
companions  on  this  investigative  journey,
helping  us  sift  through  the  haze  of
information  to  uncover  patterns  and
associations  that  might  otherwise  go
unnoticed. 

The findings of our study not only provide a
glimpse into the curious kinship between air
pollution  and  violent  crime  rates  but  also
beckon  us  to  consider  the  broader
implications  for  public  health  and  safety.
The  air  we  breathe  may  hold  more  sway
over  our  behaviors  than  previously
surmised,  adding  an  intriguing  layer  of
complexity to the already intricate tapestry
of criminological inquiry.

As we venture further into the heart of our
analysis, it becomes evident that we are not
merely examining statistics and figures, but
also  breathing  life  into  a  field  that  may
benefit  from  a  breath  of  fresh  air  –  both
figuratively  and  literally.  Our  investigation
aims to shed light on this uncharted territory,
inviting  scholars  and  practitioners  to  peer
through  the  haze  and  contemplate  the

implications  of  the  thin  air  between  air
pollution and violent crime rates.

2. Literature Review

The  connection  between  air  pollution  and
violent  crime  rates  has  captivated  the
attention  of  researchers  and  scholars  for
decades. Smith et al. (2010) first broached
this  topic  in  their  seminal  work,  "Pollution
and  Public  Peril,"  shedding  light  on  the
potential  implications  of  environmental
hazards on criminal behavior. Their findings
hinted at a potential correlation, but cautions
about inferring causation.

Doe and Jones (2015) continued to explore
this  relationship  in  their  comprehensive
study,  "Toxic  Air  and  Tumultuous  Times,"
documenting the intricate interplay between
air  quality  and  violent  crime  in  urban
settings. Their research revealed compelling
evidence  of  a  positive  association,  but
stopped  short  of  blowing  the  lid  off  a
definitive causal link.

Turning to non-fiction literature, "The Death
and Life of Great American Cities" by Jane
Jacobs  and  "Silent  Spring"  by  Rachel
Carson  provide  a  broader  context  for
understanding the environmental and social
dynamics  at  play  in  urban  environments.
These  works  offer  invaluable  insights  into
the  complex  tapestry  of  human-nature
interactions and the potential repercussions
of environmental degradation on community
well-being.

On a more fictional note, the works of Edgar
Allan  Poe,  renowned  for  their  dark  and
sinister  undercurrents,  evoke  an
atmosphere  that,  while  unrelated  to  air
pollution and crime rates,  underscores the
somber tone of our investigation. Similarly,
Agatha  Christie's  "The  Murder  of  Roger
Ackroyd"  offers  a  captivating  narrative  but
little in the way of empirical evidence on the
subject.  Nevertheless,  these  literary
references  serve  as  a  reminder  of  the
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multifaceted nature of human behavior and
the need for a keen investigative eye.

Venturing  further  into  the  realm  of
unconventional sources,  the authors found
themselves engrossed in the profundities of
seemingly  mundane artifacts.  A perusal  of
local  CVS  receipts  revealed  a  wealth  of
information  that,  while  perhaps  not
academically  rigorous,  provided  an
unexpected  window  into  the  daily
transactions  and  peculiar  purchases  of
Somerset  residents.  While  this
unconventional  methodology  raised  some
eyebrows, it also underscored the need for
creativity and resourcefulness in navigating
the labyrinthine corridors of research.

As we sifted through this  eclectic  array of
sources, it became increasingly evident that
our quest for understanding the relationship
between air pollution and violent crime rates
was not merely an academic pursuit, but a
rollicking  adventure  through  the  annals  of
human curiosity and the whimsical wonders
of scholarly inquiry.

Stay tuned for the next section where we'll
delve into the methodology used to unravel
this mysterious connection!

3. Our approach & methods

METHODOLOGY

Data Collection:

Our  research team embarked on a  virtual
journey  across  the  vast  expanse  of  the
internet, traversing the digital highways and
byways  in  search  of  datasets  that  could
illuminate the curious relationship between
air  pollution  and  violent  crime  rates  in
Somerset,  Pennsylvania.  The
Environmental Protection Agency served as
our primary oasis for air quality information,
providing a treasure trove of data spanning
the years from 1990 to 2022. We plunged
into a deluge of measurements, indices, and
pollutant  profiles,  braving  the  storm  of

technical  jargon and statistical  minutiae to
extract the nuggets of insight hidden within.

Simultaneously, we charted a course to the
FBI  Criminal  Justice  Information  Services,
where crime statistics awaited our perusal.
Armed  with  spreadsheets,  statistical
software, and a keen eye for anomalies, we
meticulously  combed  through  the
convolution  of  criminal  incidents,  arrests,
and offenses in Somerset,  teasing out  the
threads  that  could  lead  us  to  the  elusive
connection  between  airborne  particulates
and unlawful activities.

Data Analysis:

With data in hand, our journey veered into
the realm of statistics and analytics, where
regression  models  and  correlation
coefficients  became  our  guiding
constellations.  Our  initial  foray  involved  a
detailed  examination  of  temporal  patterns,
discerning  the  undulating  rhythms  and
cyclical fluctuations that echoed through the
years.  We  employed  advanced  statistical
techniques to untangle the intricate web of
relationships, weaving together air pollution
levels  and  violent  crime  rates  into  a
narrative  that  spoke  volumes  about  the
hidden dynamics at play.

The Statistical Odyssey:

In  our  quest  to  unravel  the  enigma of  air
pollution's influence on criminal proclivities,
we embarked on a statistical odyssey that
tested  the  limits  of  our  computational
prowess. From multiple linear regressions to
multivariate analyses, we ventured into the
labyrinthine  realm  of  statistical  models,
navigating the twists and turns of parameter
estimates  and  goodness-of-fit  metrics  with
unwavering  determination.  The  path  to
uncovering  meaningful  associations
between  environmental  exposure  and
antisocial  behavior  was  riddled  with
complexities  and  challenges,  but  we
persisted with a dogged resolve to unearth
the truth lurking beneath the surface.
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Mindful of Confounding Variables:

As  seasoned  explorers  in  the  domain  of
empirical inquiry, we remained vigilant in our
vigilance for potential confounding variables
that could obfuscate the true nature of the
relationship  under  scrutiny.  Demographic
factors,  socioeconomic  disparities,  and
geographical  peculiarities  cast  looming
shadows  on  our  path,  necessitating
meticulous adjustments and stratifications to
ensure  that  our  findings  reflected  the
genuine interplay between air pollution and
criminal activity, rather than being obscured
by extraneous influences.

The Road Less Traveled:

In every statistical endeavor lies a trove of
unseen pitfalls and treacherous detours that
could  lead  astray  the  intrepid  investigator.
To navigate this labyrinthine landscape with
precision,  we sought  refuge  in  robustness
checks and sensitivity analyses, scrutinizing
our  findings  through  multiple  lenses  to
validate the robustness of our conclusions.
Our  statistical  compass  remained
unwavering,  guiding  us  through  the
statistical  thickets  with  a  blend  of
methodological rigor and scholarly tenacity.

In a vein as opaque as air pollution itself, we
oscillated  between  the  domains  of
hypothesis testing and exploratory analysis,
acutely aware of the fine balance between
scientific sobriety and investigative curiosity.
Our methodological journey drew us closer
to the heart of the matter, transcending the
confines of  conventional  analyses to chart
new  territory  and  unearth  unsuspected
nuances in the interplay between air quality
and criminal behavior.

4. Results

The bated breath with which we awaited the
results of our analysis was not in vain. Our
investigation  into  the  relationship  between
air  pollution  and  violent  crime  rates  in

Somerset,  Pennsylvania  has  yielded
enlightening findings. 

Upon conducting our statistical analysis, we
found a substantial correlation coefficient of
0.7837313 between air pollution and violent
crime rates. The resulting r-squared value of
0.6142347  indicates  that  a  meaningful
portion of the variance in violent crime rates
can  be  explained  by  fluctuations  in  air
pollution  levels.  The  p-value  of  less  than
0.01  underscores  the  robustness  of  this
relationship, leaving little room for doubt that
our  findings  are  more  than  just  a  puff  of
smoke.

In  Figure  1,  prominently  displayed  like  a
prized painting in  a gallery,  the scatterplot
coherently  depicts  the  strong  positive
correlation between air pollution and violent
crime  rates  over  the  years  from  1990  to
2022. It is a visual testament to the palpable
connection we unveiled, a connection that is
as clear as the cloudy plumes of pollution
that hang in the Somerset air.

Figure 1. Scatterplot of the variables by year

These  results  not  only  add  a  compelling
dimension  to  the  discourse  on
environmental  influences  on  human
behavior  but  also  lend  credence  to  the
notion that the air we breathe may have a
weighty impact  on the incidence of  violent
crime. It seems that the old saying "there's
something in the air" takes on a whole new
meaning in Somerset, Pennsylvania.
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In  the next  section,  we will  delve  into the
implications  of  these  findings  and  ponder
the  potential  mechanisms  underlying  this
unexpected relationship. Just as the winds
of change can sweep through the open air,
our research aims to stir the winds of inquiry
and breathe new life into the exploration of
air  pollution  and  its  effect  on  community
behaviors.

5. Discussion

Our  findings  align  with  prior  research,
offering  substantial  support  for  the  notion
that air pollution and violent crime rates are
intertwined like the tendrils of ivy on a trellis.
The  robust  correlation  coefficient  we
observed echoes the tentative connections
hinted at by Smith et al. (2010) and Doe and
Jones (2015), akin to a symphony in which
each  note  harmoniously  complements  the
others.  While  caution  against  inferring
causation still  looms like a storm cloud on
the horizon, our results undeniably provide
a breath of fresh air to the body of evidence.

Returning  to  our  delightful  foray  into  the
literature, the whimsical references to Edgar
Allan Poe and Agatha Christie now appear
eerily  prescient  in  light  of  our  empirical
findings. Just as the intermingling of life and
death  pervades  Poe's  tales  and  the
enigmatic  puzzles  captivate  Christie's
characters,  the  interplay  between  air
pollution and violent crime proved to be an
enigmatic  puzzle  of  its  own,  one  whose
pieces have begun to fall into place.

Our unconventional dalliance with local CVS
receipts,  which garnered more than a few
quizzical  looks,  now  warrants  a  nod  of
vindication. While not the backbone of our
study,  it  highlights  the  importance  of
resourcefulness  and  the  unexpected
avenues  through  which  insight  can  be
gleaned. Indeed, a perusal of inconspicuous
sources  can  yield  unexpected  treasures,
much like a  sudden gust  of  wind carrying
secrets to our waiting ears.

The  measured  rise  of  the  correlation
coefficient and the tantalizing dance of the
p-value leave little room for doubt: the air in
Somerset,  Pennsylvania  has  a  not-so-
innocuous  influence  on  the  community's
proclivity  for  violence.  Our  results,  though
serious  in  their  implications,  provide  a
refreshing  jolt  of  revelation,  akin  to  the
bracing  shock  of  a  gust  of  wind  on  a
summer day.

In  the  next  section,  we  will  unearth  the
potential  mechanisms  underpinning  this
intriguing relationship, plumbing the depths
of  atmospheric  influences  and  human
behavior as if we were miners in a cavern
rich  with  scholarly  ore.  Like  intrepid
explorers in a jungle of interwoven factors,
we seek to illuminate the lurking shadows
and reveal the tangled roots of this curious
phenomenon.  Join us as we dive into the
murky  depths  and  strive  to  uncover  the
hidden  treasures  of  this  complex
connection.

6. Conclusion

CONCLUSION

In  conclusion,  our  investigation  into  the
connection between air pollution and violent
crime rates in Somerset, Pennsylvania has
not  left  us gasping for  air,  but  rather,  has
provided a breath of  fresh insight  into the
interplay between environmental factors and
human  behavior.  The  robust  correlation
coefficient of 0.7837313, coupled with a p-
value less than 0.01, serves as a compelling
testament  to  the  significant  relationship
uncovered, leaving little room for "smoggy"
skepticism.  As  we  navigate  through  the
haze of data, it becomes evident that the air
we  breathe  may  carry  unforeseen
implications  for  community  behaviors,
adding  a  gust  of  complexity  to  our
understanding of criminological dynamics.

While  our  findings  may  seem  like  a
departure  from  traditional  research
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avenues, they serve as a poignant reminder
that the atmosphere we inhabit holds more
than  just  oxygen  and  nitrogen  –  it  also
harbors potential influences on our actions
and interactions. The insidious nature of air
pollution and its impact on societal behavior
beckon  us  to  consider  the  broader
implications  for  public  health  and  safety,
prompting us to take a "breathtaking" pause
and  contemplate  the  unseen  threads  that
bind  environmental  quality  and  human
conduct.

As  we  unravel  the  tangled  web  of
correlations  and  causations,  our  research
not only illuminates the need for continued
exploration  of  the  thin  air  between  air
pollution  and  violent  crime  rates  but  also
offers a glimmer of hope for shedding light
on  this  complex  relationship.  It  is  our
conviction that the findings presented in this
study add a dash of  clarity  to  the  mist  of
uncertainty,  paving  the  way  for  future
inquiries that dare to air out the unexplored
territories  of  criminological  and
environmental research.

In  light  of  the  significant  findings  and  the
whimsical turns our research has taken, we
assert that no more research is needed in
this  area.  After  all,  we  wouldn't  want  to
belabor the point or  risk being accused of
generating hot air. With this, we bid adieu to
this curious journey,  hopeful  that  our work
has offered a breath of fresh air to the field
of interdisciplinary inquiry.

This methodological expedition, like any 
adventurous undertaking, required a blend 
of meticulous planning, technical fortitude, 
and a dash of scholarly audacity. As we 
emerge from these statistical depths, we 
stand poised to present our findings – a 
testament to the intrepid spirit that 
journeyed through the thin air between 

them, unearthing a correlation that, much 
like the air we breathe, is nothing to sneeze 
at.

Next stop: Results and Discussion, where 
the unspoken intricacies of our findings shall
be unveiled!
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