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The constantly changing price of gasoline makes everyone upset.  Dozens of letters have appeared in the Public Pulse in the past year complaining about gas stations, oil companies, and OPEC.  Now politicians have gotten involved, including Michigan Attorney General Jennifer Granholm, who took legal action against several gas stations after the crazy gas prices of 9/11, and Senator Carl Levin, who recently held hearings on gas price spikes.  (A report published by the Senate in April can be found at www.senate.gov/~gov_affairs/042902gasreport.htm.)  In May, the Federal Trade Commission began a program to monitor gasoline purchases at about 40 percent of the country’s gasoline stations, in order to quickly spot price spikes and determine why they are occurring.  Everyone wants to know who is to blame.

I am not certain of where to point fingers, but for several years I have been trying to determine the best time to buy gasoline – what I always think of as “the gas game.”  A year ago, I decided to improve my chances by regularly collecting and analyzing data related to the price of gasoline.  In this essay, I will share the results of my “hobby”, and try to shed some light on how the retail price of gasoline is determined, why the price changes from day to day as it does, and why most gas stations seem to post the same prices.

Inputs in a gas price model

A year ago, through the Internet, I came across a newsletter, published twice monthly, called Fuel Facts, that emphasized that the pump price of gasoline includes the price of crude oil, the margin (also called mark-up) of the refiner, the margin of the gas station, and various taxes.  I also came across a report from the Department of Energy, “Are Midwestern Gasoline Prices Downward Sticky?” that noted that both wholesale (crude oil plus refiner’s margin) and retail prices correlate reasonably well with the price of crude oil, and that retail gasoline prices in the Midwest often rise faster than they fall.  The second observation has become painfully obvious to all of us, and has left the public at large frustrated.  The lesson of these articles was that to understand how the retail price of gasoline changes, one must know the wholesale price, the gas stations’ mark-up, and the effect of taxes.

Both the price of crude oil and the wholesale price change daily, based on the trading of energy futures contracts in New York City and elsewhere.  (It was the trading of cattle futures contracts through which Sen. Hillary Clinton famously made a small fortune.)  These prices can be tracked for free at this web site:

http://quotes.ino.com/exchanges/?e=NYMEX

There are two commodities whose prices I document daily:  Light Sweet Crude Oil (code letters CL) and New York Harbor Unleaded Gasoline (HU).  Although the prices quoted are for refineries on the East Coast, it is reasonable to assume that wholesale prices in the Midwest are similar.  For the past few months, the price on the HU contracts has been about 80 cents per gallon.  So how do we end up with retail prices of $1.45 per gallon?

The effect of taxes is not too hard to determine.  There are three gas stations competing for my business in Standale, where I live and near where I work:  the Marathon dealer on the corner, the new Citgo station down the street, and the Crystal Flash (in the process of becoming Speedway) across from Great Day foods, a bit farther away.  All three have to pay the same taxes, and on the Marathon pumps is a sticker explaining how you are paying 18.4 cents per gallon Federal excise tax, 19.0 cents Michigan gas tax, and 6% Michigan sales tax. 

The gas stations’ mark-up is, of course, a closely guarded secret, but it can be estimated with a little algebra.   We have that RP = (WP + RM + TX) ( 1.06, where RP and WP are the retail and wholesale prices, RM is the retail markup, and TX, the fixed taxes per gallon, is 0.374.  If WP = 0.80 and RP = 1.45, solving for RM gives us 19 cents.  (A round of applause for algebra, please!)  So, on the day that gas was $1.45 per gallon, my three gas stations were pulling in roughly 19 cents for every gallon of gasoline I buy there.  However, it is more complicated than that, since, as we know, the prices change every day.

Three rules for winning the game

I believe that the retail mark-up for unleaded regular in Standale varies between 0 and 20 cents a gallon, and that knowing which retail prices are associated with these margins is the key to winning the gas game.  In the chart below, there are three curves drawn:  the retail price in Standale of unleaded regular (that, yes, I have been documenting for the past year, Monday through Friday), a predicted retail price using a mark-up of 0 cents, and a shift upwards of that price, using a mark-up of 20 cents.  The shaded region is the area between the 0-cent-margin curve and the 20-cent-margin curve.  The two predicted prices are based on the formula above, using the wholesale price from four days earlier (e.g. using Monday’s wholesale price on Friday), as this shift seems fit the data better.  You will notice that, for the most part, the actual price of gasoline bounces between the 0-cent-margin curve and the 20-cent-margin curve.
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A closer look at what happened in early February of this year demonstrates the Department of Energy’s observation about prices rising faster than falling.  Consider this information, with a 17% price hike marked in bold:

Date


Wholesale price four
0-ct-margin
Retail price
20-ct-margin




days earlier

prediction
in Standale
prediction

Mon., Feb. 4

$0.5669


$1.00

$1.13

$1.20

Tue., Feb. 5

$0.5331


$0.98

$1.11

$1.18

Wed., Feb. 6

$0.5592


$0.99

$1.06

$1.19

Thu., Feb. 7

$0.6034


$1.04

$1.06

$1.24

Fri., Feb. 8

$0.5931


$1.03

$1.03

$1.23

Mon., Feb. 11

$0.5852


$1.02

$1.02

$1.22

Tue., Feb. 12

$0.5710


$1.00

$1.19

$1.20

Wed.. Feb. 13

$0.5697


$1.00

$1.16

$1.20

As you can see, the retail price in Standale dropped nearly every day in this period, until it hit $1.02 on February 11, the same value as the prediction with no mark-up.  The next day, gas prices jumped to roughly the value with 20 cents mark-up, and then the price started to drop again.  This behavior can be seen again and again in the chart.

I have observed this behavior in prices for a year, and with it, I have developed my first three rules of the gas game.  First, the closer the gas station’s margin is to zero, the greater the chance of a price hike the next morning.  Second, after the price hike, the new price will be about the 20-ct-margin prediction.  Third, the closer we are to Wednesday, the more likely the price hike.

Day to day price changes

The price of gasoline at the three stations in Standale varies by at most one to two cents.  The pattern is always the same:  one of the stations raises its prices to the 20-ct margin price; the other two reset their pumps to the same price the same day.  Then the Citgo takes a penny or two off the price, or perhaps Crystal Flash does.  After Marathon drops its price to match the competition, either Citgo or Crystal Flash undercuts Marathon again, and this little dance continues for about two weeks, until the gas stations’ mark-up is about zero.  Then, the whole process starts over again.

There is a certain logic to this vicious circle.  Gas station owners will tell you that selling gas is just a way to get people into their convenience stores to buy high-profit items like candy bars, so you can see why they are so quick to match or beat a competitor’s price on gasoline.  If taking a penny off the price keeps the customers coming in to buy soda pop, then it is a good business decision to do so.  At the same time, if Crystal Flash has raised its gas price to $1.45 a gallon, Citgo, by keeping the price at $1.29, will not get enough extra customers to offset the extra profit of matching Crystal Flash’s price.

It was very interesting to watch the new Citgo station open up last year.  At first, whoever was setting prices at Citgo wasn’t following the script.  On some days, the Citgo price would be three to five cents less than Crystal Flash or Marathon, and when the price hike eventually came, Citgo was slow to raise their prices in step.  However, like a pacemaker keeping the heart in rhythm, Citgo has now fallen in line with its competitors.  Actually, I have found that when the dance of these three stations isn’t following the plan, usually that is a sign to fill the tank.  In early May, the price was stuck at $1.30 for three days at Marathon, while Citgo kept the price at $1.33.  Sure enough, on the fourth day, the price at both stations was $1.45.  This leads to my fourth rule for winning the gas game:  When the mathematical model isn’t working, fill the tank.

Although consumers would prefer a consistent price (how many of you would accept a fixed price of $1.39 a gallon for the rest of the summer?), the gas stations are just not motivated to keep the price constant.  They are trying to maximize their profits, and it seems the best way to do this is to keep the price in flux.

Other Mysteries

These observations about the price of gasoline are necessarily incomplete, because there are several questions that remain unanswered.  We’ve seen now that the decision to raise gas prices is connected with gas stations reaching a margin of zero.  But how does a gas station decide to be the first one to raise prices?  On those important Wednesdays, someone in Grand Rapids raises their prices first, and then word gets out and the others follow.  But is it the same someone each time?  In my neighborhood, I’ve seen both Crystal Flash and Marathon take the lead, but they might be reacting to price hikes elsewhere in the city.  (The report from the Senate claims “Speedway (owned by Marathon) is the price leader in most cases.”  I’m not convinced.)

What happened in August 2001?  The model broke down there, with prices reaching $1.75 on August 27, although the 20-cent-margin prediction was $1.43.  My fourth rule above was definitely in force, and we also had a refinery fire in Chicago earlier in August that helped drive up prices throughout the Midwest.  In this case, the wholesale prices in New York were not a good proxy for the wholesale prices in the Midwest.  However, it is not clear if other refiners, and oil producers, were taking advantage of the fire to artificially raise their prices.  That would be a place for Levin and others to look.

In January, you could find gasoline for a dollar a gallon, and recently it was nearly $1.50.  This nearly 50% price in the retail price can be traced to a similar jump in the price of crude oil.  The value of crude oil has been going up this year, primarily due to tensions in the Middle East, along with attempts by OPEC, and, I think, oil producers and refiners, to keep the supply down.  How much of the 50% hike can be attributed to the fact that Arabs, Israelis, and other peoples of the Middle East can’t get along, and how much is due to companies trying to maximize profits by keeping production down?  I’m not really sure.

To play the game

So, what’s the best strategy to win the gas game?  Each Monday, one must make a judgment based on the two predictions that deal with the stations’ margins.  How close are we to the zero margin price?  What did the price of CL and HU do last week?  If conditions are right, on Monday one might conclude that there is an 80% chance of a rise of 20 cents in the price of gas coming this week.  This hike is mostly likely to occur on Wednesday, but it can happen on Tuesday, or even Thursday or Friday.  Then you make a choice:  fill up late Monday or early Tuesday, or else wait to see that one station has raised its prices and quickly fill up at another station that has the old price.

Always keep the fourth rule in mind – when the mathematical model isn’t working, fill the tank.  This is particularly true when a holiday weekend is approaching.  Before this recent Memorial Day weekend, after some strange price behavior early in the week, prices jumped to a 25-cent markup (and then, of course, dropped significantly starting on Saturday).

I’ve made these decisions many times the past year, saving about a dollar each time, which pays for a nicer Christmas present for my wife.

My wife, on the other hand, buys gas at the time and place most convenient to her.  Great.

