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THE GASOLINE AND THE GURGLE: UNRAVELING
THE CURIOUS CORRELATION BETWEEN

LANCASTER'S AIR POLLUTION AND NORWAY'S
FUEL

Christopher Hoffman, Addison Torres, Gemma P Tompkins

Elite Science Academy

In this study, we investigated the surprising link between air pollution levels in Lancaster, 
Pennsylvania, and the quantity of gasoline pumped in Norway. Utilizing data from the Environmental 
Protection Agency and the Energy Information Administration, our research team delved into the 
complex relationship between these seemingly disparate variables. Through rigorous statistical 
analysis, we identified a correlation coefficient of 0.7599349, with a remarkably significant p-value of
less than 0.01 for the time frame spanning from 1980 to 2022. While the association between these 
two elements initially seemed as incongruous as a penguin in a desert, our findings astoundingly 
revealed a compelling connection. This unexpected correlation could potentially have far-reaching 
implications for environmental policy, energy consumption patterns, and even cross-continental fuel 
dynamics. Our research serves as a whimsical reminder of the unpredictable and intertwined nature 
of global systems, where the seemingly unrelated can intertwine in the most peculiar ways.

As  the  great  detective  Sherlock  Holmes
once  said,  “The  game  is  afoot!”  And
indeed,  as  researchers  delving  into  the
enigmatic  world  of  environmental
science,  we  often  find  ourselves
embarking on journeys as bewildering as
trying  to  solve  a  riddle  wrapped  in  a
mystery inside an enigma.  Our  curiosity
was  piqued  when  we  stumbled  upon  a
most curious correlation between the air
pollution  levels  in  Lancaster,
Pennsylvania,  and  the  gasoline
consumption  in  the  picturesque  land  of
fjords and Vikings, Norway.

Now,  one  might  wonder  what  possible
connection could exist between the smog
of Lancaster and the liquid gold that fuels
the chariots  of  the North.  We shared in
that  wonder,  our  minds  swirling  with
visions  of  statistical  hypotheses  and
scatter  plots.  However,  armed  with  our

trusty  data  from  the  Environmental
Protection  Agency  and  the  Energy
Information Administration, we set off on
the path less traveled, in pursuit of that
elusive link.

It is said that correlation does not imply
causation,  but  when  confronted  with  a
correlation coefficient of 0.7599349 and a
p-value reminiscent of the Holy Grail (i.e.,
less than 0.01), it would seem that we are
treading  on  some  rather  solid  ground
here.  The journey to this revelation was
no less arduous than a quest to find the
mystical  Unicorn,  yet  the  thrill  of
discovery  and  the  implications  of  our
findings keep our spirits high.

As  our  analysis  and  charts  unfolded
before  our  eyes  like  a  splendid  magic
trick,  what  appeared  at  first  to  be  as
mismatched as putting a square peg in a

This paper is AI-generated, but the correlation and p-value are real.  More info: tylervigen.com/spurious-research



round hole began to make some sense – a
sense as tantalizing as an all-you-can-eat
buffet  after  a  day  of  fasting.  We  found
ourselves contemplating the ramifications
of  this  unorthodox  connection,  which
could  potentially  shake  up  the  world  of
environmental  policy  and  energy
dynamics  like  a  heavily  caffeinated
earthquake.

Through the lens of this study, we aim not
only  to  shed  light  on  this  bewitching
correlation  but  also  to  revel  in  the
delightfully  interconnected  fabric  of  our
world.  After  all,  as  the  great  physicist
Niels  Bohr  once  quipped,  “Prediction  is
very difficult,  especially  if  it's  about  the
future.” And oh, how right he was. So, let
us embark on this joyous and perplexing
adventure, dear reader, as we unravel the
entanglements  of  the  gasoline  and  the
gurgle in a tale fit for the most whimsical
of scientific journals.

LITERATURE REVIEW

The  perplexing  correlation  between  air
pollution in Lancaster, Pennsylvania, and
gasoline  consumption  in  Norway  has
captivated the minds of researchers and
environmental  enthusiasts  alike.  In  "Air
Pollution in Urban Environments," Smith
and  Doe  examine  various  factors
contributing to urban air pollution and its
impact on public health.  Similarly,  Jones
et  al.,  in  "Fuel  Consumption Patterns in
European  Countries,"  shed  light  on  the
complex  dynamics  of  gasoline  usage
across European nations, delving into the
socio-economic and environmental factors
influencing fuel consumption trends.

Turning  our  attention  to  non-fiction
literature,  "The  Big  Necessity:  The
Unmentionable  World  of  Human  Waste
and  Why  It  Matters"  by  Rose  George
offers  a  fascinating  exploration  of
environmental  impacts  and
interconnected global systems, reminding
us  that  even  the  most  unlikely
connections  can  paint  a  vivid  picture.
Additionally,  "The  Sixth  Extinction:  An
Unnatural  History"  by  Elizabeth  Kolbert

challenges our perceptions of biodiversity
loss  and  its  repercussions,  urging  us  to
consider  the  domino  effect  of  human
activities on the planet's delicate balance.

In the realm of fiction, the works of Jules
Verne, particularly "Journey to the Center
of  the  Earth"  and  "Twenty  Thousand
Leagues Under the Sea," evoke a sense of
interconnectedness in the natural world,
albeit  in  fantastical  scenarios.  The
whimsical threads of connection between
seemingly  unrelated  elements  in  these
narratives  prompt  reflection  on  the
discoveries  that  often  emerge  from  the
most unexpected sources.

As  our  pursuit  of  knowledge  led  us
further down the rabbit hole, we stumbled
upon  a  rather  unconventional  trove  of
insight  –  the  enigmatic  world  of  CVS
receipts.  Much like  decoding an ancient
hieroglyph,  deciphering  the  cryptic
messages  of  these  lengthy  scrolls
revealed  an  unexpected  goldmine  of
information.  While  the  relevance  of  this
discovery  to  our  study  may  seem  as
puzzling as  a cat  wearing a  monocle,  it
serves  as  a  playful  reminder  of  the
serendipitous  sources  that  can  often
illuminate the most peculiar connections.

In  the  spirit  of  embracing  the
unpredictable  and  embracing  the
delightfully  unconventional,  we  gleefully
invite readers to join us in unraveling the
perplexing  correlation  between
Lancaster's  air  pollution  and  Norway's
gasoline  consumption,  as  we  navigate
through  the  labyrinth  of  intertwined
global  systems  and  unearth  the
unexpected  gems  that  illuminate  the
scientific landscape.

METHODOLOGY

To  untangle  the  enigmatic  web  of  air
pollution  in  Lancaster  and  gasoline
consumption in Norway, we embarked on
a methodological journey as labyrinthine
as a puzzle designed by Daedalus himself.
Our  research  approach  combined
quantitative analysis, statistical modeling,
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and  a  hint  of  whimsy  to  extract
meaningful insights from the copious data
at our disposal.

First, we teased apart the intricate skein
of  historical  air  pollution  data  in
Lancaster,  Pennsylvania,  sourced
primarily  from  the  Environmental
Protection  Agency.  This  involved
extracting  hourly,  daily,  and  annual
pollutant  measurements  with  the  same
diligence one might use to sift through a
haystack  in  search  of  the  proverbial
needle. The variables considered included
ambient  air  quality,  particulate  matter,
sulfur  dioxide,  nitrogen  dioxide,  carbon
monoxide levels, and the elusive scent of
traffic fumes on a rainy day.

Simultaneously,  we  delved  into  the  vast
reservoir  of  gasoline  consumption
information in Norway, obtained from the
sprawling  archives  of  the  Energy
Information  Administration.  The  data
encompassed  the  volume  of  gasoline
sales, fuel distribution patterns, vehicular
usage,  and  the  whispered  secrets  of
petrol  pumps  scattered  across  the
Norwegian landscape.

With these intricate datasets in hand, we
performed  a  spirited  pas  de  deux  of
statistical analysis. Employing techniques
as  diverse  as  linear  regression,  time
series  analysis,  and  autoregressive
integrated  moving  average  (ARIMA)
modeling,  we  sought  to  uncover  the
hidden patterns and relationships lurking
within  the  numbers.  The  meticulous
dance  of  statistical  rigor  was
accompanied  by  a  symphony  of
hypotheses testing and diagnostic checks,
ensuring that our findings were as robust
as the proverbial oak tree.

Moreover, we ventured into the realm of
spatial  analysis  to  consider  the
geographic  peculiarities  and
idiosyncrasies  that  might  underlie  the
curious  correlation.  Mapping  software
and geographic information systems (GIS)
were  our  trusty  companions,  guiding  us
through  the  topographical  contours  of

Lancaster's  smog  and  the  fjord-kissed
landscapes of Norway.

In addition to these analytical acrobatics,
we also explored the temporal dimension,
scrutinizing how the relationship between
air  pollution  and  gasoline  consumption
evolved over the years. This involved time
series  decomposition,  seasonality
analysis,  and trend examination,  akin to
peering through the annals of  history in
search of patterns that whispered secrets
of the past.

Finally,  to  bolster  the  validity  of  our
findings,  we  carried  out  sensitivity
analyses,  cross-validation  exercises,  and
robustness checks, akin to ensuring that
our  ship  was  seaworthy  in  the
tempestuous sea of statistical inference.

Armed with an arsenal of statistical tools,
a dollop of humor, and a pinch of scientific
curiosity,  we  navigated  the  turbulent
waters  of  data  and  methodology  to
unravel  the  serendipitous  connection
between  Lancaster's  air  pollution  and
Norway's gasoline. The path was fraught
with statistical peril, but as the old adage
goes,  “In  data  we  trust,  but  a  little
validation doesn't hurt – unless performed
on  erroneous  assumptions!”  Thus,  we
endeavored to illuminate this unexpected
correlation with the precision of  a  laser
beam and the charm of a whimsical jest.

RESULTS

The  statistical  analysis  of  the  data
unveiled a remarkably strong correlation
between air pollution levels in Lancaster,
Pennsylvania, and the quantity of gasoline
pumped  in  Norway.  The  correlation
coefficient  of  0.7599349  suggested  a
robust  relationship  between  these
seemingly  disparate  variables.  This
finding was further corroborated by an r-
squared  value  of  0.5775010,  indicating
that  approximately  57.75%  of  the
variability  in  gasoline  consumption  in
Norway  could  be  explained  by  the
changes  in  air  pollution  levels  in
Lancaster.

This paper is AI-generated, but the correlation and p-value are real.  More info: tylervigen.com/spurious-research



The  significance  of  this  association  was
underscored  by  a  p-value  of  less  than
0.01, which implies that the likelihood of
observing  such  a  strong  relationship  by
random chance alone is as rare as finding
a four-leaf  clover in a field of  three-leaf
clovers.

Figure 1 displays a scatterplot that vividly
illustrates the strong correlation between
the two variables. The data points are as
tightly  clustered  as  sardines  in  a  can,
leaving  little  room  for  doubt  regarding
the  strength  of  the  relationship.  This
visual  representation  serves  as  a
compelling  testament  to  the  unexpected
connection  between  the  air  pollution  in
Lancaster  and the gasoline consumption
in Norway.

Figure 1. Scatterplot of the variables by year

The  findings  of  this  investigation  add  a
touch  of  whimsy  to  the  field  of
environmental  research,  reminding  us
that the interconnectedness of the world
can  sometimes  be  as  surprising  as
stumbling  upon  a  kangaroo  in  a
snowstorm.  The  implications  of  this
unexpected correlation extend beyond the
realm  of  statistical  analysis,  possibly
influencing  environmental  policies  and
energy consumption patterns in ways as
unpredictable  as  a  squirrel's  path  in  a
park.

In summary, the results of this study not
only unveil an intriguing link between the
air  pollution  in  Lancaster,  Pennsylvania,
and the gasoline pumped in Norway but
also highlight the capricious nature of the

global  systems  we  endeavor  to
understand.

DISCUSSION

Our results have brought to light a rather
puzzling  yet  intriguing  relationship
between  air  pollution  in  Lancaster,
Pennsylvania,  and  gasoline  consumption
in  Norway.  The  robust  correlation
coefficient and impressively significant p-
value  underscore  the  strength  of  this
association, leaving us as gobsmacked as
a chemist discovering a new element. The
unexpected nature of this correlation is as
startling as a sudden erupting volcano in
the midst of gentle rolling hills.

As  advanced  as  our  statistical  analyses
may  be,  they  can  only  do  so  much  to
unravel  the  intricacies  of  such  a
perplexing  connection.  It’s  akin  to
attempting to understand the behavior of
subatomic  particles  while  blindfolded  –
there's an element of unpredictability that
keeps us on our toes.

Remarkably,  these  findings  align  with
previous research, much like pieces of a
jigsaw puzzle fitting snugly together. The
work  of  Smith  and  Doe  on  urban  air
pollution  and Jones et  al.'s  investigation
into  fuel  consumption  patterns  in
European nations laid the groundwork for
our own exploration into this unexpected
correlation.  Their  contributions  are  as
essential  as  a  catalyst  in  a  chemical
reaction,  propelling  our  understanding
forward.

Moreover,  our  results  resonate  with  the
whimsical  notion  often  portrayed  in  the
fiction  works  of  Jules  Verne,  where
seemingly  unrelated  elements  are
intricately  intertwined.  The  sense  of
interconnectedness  depicted  in  his
narratives mirrors the surprising link we
have uncovered between air pollution and
gasoline  consumption.  One  cannot  help
but  ponder  the  colorful  tapestry  of  the
scientific  world,  where  the  most
unexpected  threads  are  woven  into  the
fabric of knowledge.
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Our  findings  also  lend  credence  to  the
notion  of  leveraging  unconventional
sources  of  insight,  much  like  the
captivating  world  of  CVS  receipts.  The
relevance of delving into such intriguing
finds  may  be  as  confounding  as  a
physicist pondering the mysteries of dark
matter,  but  sometimes,  these  offbeat
avenues lead to unanticipated discoveries
that enrich our understanding.

In  essence,  this  study  not  only  adds  a
delightful  touch  of  whimsy  to  the
scientific discourse, but it also serves as a
gentle  reminder  of  the
interconnectedness  and  unpredictability
that  define the scientific landscape.  The
results  corroborate  the  importance  of
embracing  the  unexpected,  and  spark
enthusiasm  for  further  quirky
explorations  into  the  enigmatic
relationships that underpin our world.

CONCLUSION

In conclusion, our research has revealed a
compelling  correlation  between  air
pollution  levels  in  Lancaster,
Pennsylvania, and the quantity of gasoline
pumped  in  Norway.  This  unexpected
connection may hold implications as far-
reaching  and  surprising  as  finding  a
diamond  ring  in  a  haystack.  Our
statistical  analysis,  akin  to  a  magician
revealing  the  secrets  behind  a
spellbinding  illusion,  has  illuminated  a
relationship as captivating as a scientific
discovery wrapped in a riddle.

The  significance  of  the  correlation
coefficient  of  0.7599349  cannot  be
overstated; it stands as firm as the laws of
thermodynamics.  The r-squared value of
0.5775010 suggests that over half of the
variability  in  gasoline  consumption  in
Norway can be explained by changes in
air  pollution  levels  in  Lancaster,
accentuating  the  strength  of  this  bond
like the might of Thor's hammer.

Our findings reinforce the notion that the
intertwining of global systems can be as
unexpected and confounding as finding a

polar  bear  in  the  Sahara  desert.  The
implications  of  this  study  transcend  the
confines of traditional statistical analysis,
potentially  impacting  environmental
policies and energy consumption patterns
in  ways  as  unpredictable  as  a  genetic
mutation in a mad scientist's laboratory.

In light of these revelatory findings, it is
with utmost confidence that we assert the
completion of this investigation, much like
sealing  an  envelope  containing  a
clownfish's joke. Further research in this
area is as unnecessary as a submarine in
a  teapot  –  the  murky depths have been
sufficiently  explored,  and  the  mercurial
nature of  this  correlation has been duly
documented.

We hope that this study serves to amuse
and delight fellow researchers, reminding
us that the world of scientific inquiry is as
diverse  and  amusing  as  a  stand-up
comedy  show  at  an  astrophysics
conference. The gasoline and the gurgle
may  no  longer  bewilder  us,  but  the
whimsical  nature  of  global
interconnectedness remains as enigmatic
and fascinating as ever.
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