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● Highest gas prices in U.S. 

history

● High Fluctuation in prices

○ Russia-Ukraine conflict

○ COVID-19

○ Lack of refinery space

Background
Overview



What factors affect 
gas prices?

Why are gas prices 
so high?

Research Questions
Overview
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Explanatory Variables

Economics

Energy

Weather

Coal, Gas, Renewable Energy, 
Natural Gas, CO2 emissions

Imports, Exports, Production, 
Consumption, Poverty, Income

Seasons

Google Search
Oil, Gas
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Datasets (Sources)

American Petroleum 
Institute

U.S. Energy Information 
Administration The World Bank National Broadcasting 

Company Google Search Trends
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Dataset
■ Longitudinal data -

35 variables
■ Each month from 

Jan 2000 - June 
2022

■ Descriptive data 
from previously 
mentioned sources
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Gas Price
Average retail gas price of premium and regular gas 
in the U.S. in USD per month from the U.S. Energy 

Information Administration

Response Variable:
Data + EDA



Economics
Production: Total operating oil rigs, wells drilled, gas barrels produced, gas demanded and consumed

Trade: Oil imports and exports to the U.S. by Country, net imports and exports

Money: Income, Poverty %

Important Observations:

● Canada imports the most gas to the U.S.
● Consumption relatively consistent
● Production + Exports same behavior
● Drop in Imports

Data
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Energy
Energy Consumed: Coal, Natural Gas, Gas, Renewable Energy

CO2 Emissions by Sector: Agriculture, Commercial, Electricity, Industry, Residential, Transportation

Important Observations:

● Steady increase of renewable energy consumed
● Drop in coal consumed
● Overall decline of gas consumed, mirroring gas price drops in 2008 and 2020
● Drop in CO2 emissions for Electricity and Transportation

Data + EDA
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Google Search

Search Variable: Popularity value from 0-100 
for “Gas” and “Oil”

Important Observations:

● “Gas” and “Oil” generally mirror each 
other

● Spike in searches when sudden drop and 
rise in gas price

Data + EDA



Analysis
Sentiment Analysis

LASSO and Regression
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Rise in Price Fall in Price 
Analysis



Initial Factors Factors after LASSO 
+ Back Selection35
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LASSO Assumption Check
Analysis
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Findings
RENEWAB: 

Metric tons of renewable energy 
usage in the US per month

US petroleum net 
imports per month 

Units popularity in “gas” as 
a google search term

$

Median annual income 
of US residents

SEARCHGAS:IMPORTS: 

INCOME: 

Gas price 

Gas price Gas price 

Gas price 

$ $

Conclusion
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Commercial CO2 Emissions:  Transportation CO2 Emissions: 

Oil Rotary Rigs in Operation: Electricity CO2 Emissions: 

Winter Months: Imports from Canada:

Metric tons CO2 emissions 
from Transportation Industry Gas Prices

Metric tons CO2 emissions 
from Electricity Industry Gas Prices

Metric tons CO2 emissions 
from Electricity Industry Gas Prices

Oil rotary rigs in 
operation per month Gas Prices

Gas Prices
Barrels of oil imported 
from Canada monthly

Being in a Winter Month
(Dec, Jan, Feb) Gas Prices

$

$

$

$

$

Conclusion



Dataset

Limitations

Time

Conclusion



Takeaways: 
Gas Prices are generally lower during Winter months

Importing more Gas into the U.S generally raises 
prices

CO2 emissions of the Commercial, Electricity, and 
Transportation industries affect gas prices

Important to note other factors (politics, current 
events, etc.)

Conclusion



Thank You!
Special Thanks and Acknowledgements to:

Our Professor: Linda Zhao,
Our Teaching Fellow: Edward Zhang,

Our Advisor: Jeff Cai,
The Wharton Data Science Summer Academy

and finally…
The WiDS Organizational Committee!

Any Questions?
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Appendix



Dataset Factors & Explanation
Variable Units

Month Time in  year, month, day

allgasprice Avg retail gas price of premium and regular gas in the U.S. in U.S. dollars per month

premgasprice Premium retail gas price in the U.S. in U.S. dollars per month

reggasprice Regular retail gas price in the U.S. in U.S. dollars per month

importacqcost Gas price purchased by U.S. refiners in U.S. dollars per month

oilimport U.S. import of crude oil in thousands of barrels per month

oildemand U.S. total product demand in millions of barrels per day

consumption U.S. petroleum consumption in millions of barrels per day

production U.S. petroleum production in millions of barrels per day



Variable Units

exports U.S. petroleum exports in millions of barrels per day

net.imports U.S. petroleum net.imports in millions of barrels per day

income Median income per household in U.S. dollars per year

poverty Poverty percentage in the U.S. per year

wells Total crude oil wells drilled per month

operation Total crude oil rotary rigs in operation per month

(country)Imp U.S. crude oil imported from specific countries in thousands of barrels per month

searchgas Google gas search result popularity value (0-100 where 100 is peak popularity) per 
month

searchoil Google gas search result popularity value (0-100 where 100 is peak popularity) per 
month

Dataset Factors & Explanation Cont.



Variable Units

Dataset Factors & Explanation Cont.
Variable Units

coal/natgas/petr/renewab Total Consumption of Coal, Natural Gas, Petroleum, and Renewable Gas (in Metric 
Tons)

us_emission Percentage that US emissions of CO2 makes up of global emissions of CO2

nuclear/hydroelectric/geothermal/solar/win
d

Percentage that Each Type of Renewable Energy makes up of total Renewable 
Energy Consumption 

Agriculture/Commercial/Electricity/Industry/
Residential/Transportation

Emissions of CO2 for Each Sector (in Metric Tons of CO2 Equivalent)

imports U.S. petroleum imports in millions of barrels per day



Can we predict future gas prices?

Can’t account for unpredictable factors (current events, politics) and 
potential lurking confounding variables (inflation)

Using factors found with multiple regression

Yes

But…



Random Forest

0.572% mean testing error



Gas Supply Chain


