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1. INTRODUCTION 

The Director's inquiry into gasoline retail pricing during the spring of 1996 
was initiated after six residents alleged that "some oil companies were 
involved in price fixing." The six residents made three observations in 
support of this allegation: (i) crude oil prices increased between early March 
and mid April by less than the 30% reported by the Canadian Petroleum 
Products Institute; (ii) crude oil prices decreased by 15% between April 12 and 
early May, yet prices at the pump did not reflect this reduction; and (iii) 
gasoline prices at the pump consistently move up all at once over night. 

I was retained by the Director to undertake a statistical analysis of the 
relationship between crude oil prices, rack (wholesale) gasoline prices and 
retail gasoline prices. These pricing relationships are at the heart of the six 
residents' allegation that price fixing by some oil companies explained the 
spring 1996 rise in retail gasoline prices. As well, I was asked to examine the 
downstream profitability of the major oil companies to determine if profits 
rose as would be expected if the increases in gasoline retail prices had 
significantly outpaced the rise in crude oil prices. This report provides a 
surrunary of my findings. 1  

My analysis leads me to conclude that the observed behaviour of Canadian 
crude oil prices, and both wholesale and retail gasoline prices during the 
spring of 1996, fails to support an allegation of price-fixing. The six residents' 
complaint is erroneous both for theoretical and for empirical reasons. 
Furthermore, my analysis supports the conclusion that there is intense 
competition among domestic refiners and marketers and potential gasoline 
importers. 

This report proceeds as follows. First I address the two observations at the 
heart of the six residents application, namely: (i) the March to April crude oil 
price increase was less than 30% and modest relative to the retail price 
increase for this period; and (ii) after a crude oil price increase it is typical that 
retail gasoline prices rise quickly but after a decrease prices fall slowly. 
Following this, I identify various market factors (which the six residents 
failed to recognize in their application) that support the conclusion that there 
is intense competition in Canadiân gasoline markets. 

1  The statistical analysis from which this summary is based is reported in Appendix 1. In 
Appendix  2,1 have also dealt with a competitive anomaly in Toronto brought to my attention 
by the Competition Bureau. 
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2. CRUDE OIL AND RETAIL PRICE INCREASES DURING THE SPRING 

The six residents' observed that crude oil "prices increased between early 
March and mid April by less than the 30% reported by the Canadian 
Petroleum Products Institute. By inference, the six residents conclude that the 
subsequent increase in retail prices must have been higher than warranted. 

The six residents' observation about crude oil pricing is essentially correct but 
is presented out of context and is therefore highly misleading. I identify four 
reasons why this observation is potentially misleading and hence is not, by 
itself, evidence of price fixing. 

First, the percentage increase in crude and retail prices are sensitive to the 
dates selected. For instance, the Canadian Par crude price at Edmonton, based 
on weeldy average data, increased by a modest 6% between March 5 and May 
3, a figure much less than the 30% reported by the oil companies' 
representatives. However, if we take the period from February 6 to April 16, 
the Canadian Par crude price rose 48%. The "facts" about retail prices reveal a 
similar phenomenon. While crude oil prices rose 48% between February 6 
and April 16, Toronto and Vancouver retail prices rose by 19% and 14% 
respectively. However, for the period January 2 to May 7, the opposite 
impression follows. Crude oil prices rose just 5% and retail prices rose in the 
range of 45% in Toronto and Vancouver. 

Clearly, with this method of analysis, the choice of the initial and terminal 
dates determines the outcome of the test. By their choice of dates, the six 
residents missed the prior run up in crude oil prices which led the rise in 
retail prices. It is a standard observation that retail gasoline prices respond 
with some delay to changes in crude oil prices. The six resident conclusion is 
reversed by merely making the base date February 6 instead of March 5. This 
is a flimsy basis for alleging price-fixing. 

Second, to substantiate an allegation of price fixing based on price movements 
beginning in March, the six residents need to indicate why the beginning of 
March is an appropriate baseline for measuring subsequent industry 
performance. They do not and they cannot sustain such a claim. No 
individual day or week in recent history can be selected to represent a 
competitive sustainable equilibrium in the Canadian petroleum refining 
industry. 

Third, the six residents' data ignores the typical seasonal pattern in the 
relationship between crude pricing and gasoline pricing. Gasoline prices in 
most Canadian cities rise each spring. Gasoline prices typically rise in May, as 
compared with the winter months when heating oil is in demand and 
gasoline demand is low. Therefore, part of the increase in retail gasoline 
prices during the spring of 1996 reflects the annual rise in retail prices during 
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late spring and early summer. Lndeed, the winter and spring of 1996 in North 
America was unusually cold, causing North American  refineries to delay 
shifting to gasoline production and causing North American gasoline 
inventories to tighten and hence prices to rise further than expected. 

As part of my statistical analysis, I seasonally adjusted the crude and retail 
price series. The seasonal adjustment of the price series lowers the 
underlying increase in crude and gasoline prices. For example, during the 
period of the maximum crude price increase, Feb. 6 to April 16, seasonally 
adjusted crude prices rose 27% instead of 46%. At the same time, retail prices 
in Toronto and Vancouver respectively rose just 6% and 14%. From March 5 
to May 7, crude oil prices fell 6% and Toronto and Vancouver prices rose 2% 
and 32% respectively. Measuring instead from one earlier week, February 27, 
crude oil rose 6% to May 7, and Toronto and Vancouver retail prices rose 5% 
and 26%. 

Fourth, the six residents observation seems to assume that crude and retail 
prices should change in constant proportions. However, there is no 
theoretical reason to expect retail gasoline and crude oil prices to rise by 
similar proportions in any short term period, nor do they. Even if the full 
amount of the extra cost of cnide oil is passed on to gasoline buyers that is 
necessarily at best a long term relationship. In the short term, retail prices 
will depend, among other things, on US competitionwithin Canada, on the 
level of utilization of existing refining and service station capacity, on 
inventories, on the relative prices of light and heavy crude oils, on the season 
of the year, on the relative demand for heating oil and gasoline and other 
refined petroleum products, and on whether refiner-marketers anticipate the 
crude oil price change to be permanent or temporary. 

In my view, a more informative way of characterizing the data for the 
purposes of comparing relative prices at different points in time is to convert 
the data to a moving average. The week to week variation in some time 
series may be so large that it obscures any underlying regularities, thus 
rendering difficult any comparative interpretation of two price series.2  
Converting to moving averages has the effect of smoothing the series and 
makes more meaningful a comparison of price changes. For this reason, I 

2  For example, suppose that for every day in a particular month, crude prices were constant at 
10 cents a litre. Assume also that retail prices were 15 cents a litre every day during that month 
except on the 1st day of the month and the last day of the month. On the first day of the 
month, there was a one day price war that dropped the retail price to 10 cents per litre. On the 
last day of the month the retail price was 20 cents per litre. Comparing the relative price 
movements of crude price and retail prices between the first and the last days of the month 
would obviously be misleading. Doing so would indicate a 100% increase in retail prices and no 
increase in crude prices. This comparison ignores that both crude and gasoline prices were 
unchanged over all but two days during the month. 
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apply an eight week moving average to each series for the period early March 
to early May. The results of this comparison are presented in Table 1. 

As Table 1 indicates, after using a moving average to smooth weekly price 
fluctuations, the increase in gasoline retail prices is shown to be lower than 
the crude oil price increases in every Canadian city except Edmonton. For the 
period March 5 to May 7, crude oil prices rose from between 21% and 23%. 
During the same time period, retail prices increased as follows: Calgary -19%; 
Charlottetown- 4%; Edmonton-36%; Halifax -minus 6%; Montreal - 5%; 
Ottawa- 16%; Quebec -10%; Regina-10%; St Johns-2%; St John-16%; Toronto - 
14%; Vancouver - 16% and Winnipeg-13%. This analysis would cause one to 
reject the six residents claim about relative changes in crude and retail prices 
during the spring. 

TABLE 13  INCREASES IN EIGHT WEEK MOVING AVERAGE CRUDE OIL AND GASOLINE 
PRICES; SELECTED SERIES AND DATES; SPRING 1996 

	 EDCPARVVEDS EDCPARAVGS NYHARB RACKTOR REGEXEdmon REGEOATI- REGEXTor REGIE<Von  
07/0511996 OVER 16/1/98 	 17.58% 	1826% 	18.97% 2021% 	22.07% 	BM 	2262% 	1021% 
07/05/1996 OVER 27AV/1996 	21.50% 	23.35% 	22.30% 	18.83% 	39 41% 	5.93% 	18.55% 	16.49% 
07/05(1996 OVER 05103/1996 	21.22% 	23.38% 	21.03% 	16.95% 	3821% 	5.51% 	14.18% 	16.22% 
0710511996 OVIER 09104/1996 	9.72% 	1126% 	9.98% 	9.85% 	15.68% 	7.84% 	662% 	10.55% 
07105/1998 OVER 02J01/1998 	18.53% 	19.23% 	22.37% 	23.33% 	19.67% 	10.18% 	22.08% 	7.78% 
07/0511996 OVER 9/1/96 	 16.56% 	18.48% 	15.45% 	13.38% 	22.07% 	7 42% 	11.39% 	13.47% 
0710511996 OVER 23/1/98 	 13.83% 	15.40% 	1244% 	12.09% 	20.18% 	7.83% 	8.85% 	12.48% 
09804/1998 OVER 16/1/1996 	7.15% 	6.65% 	8.17% 	9.43% 	5.52% 	-1.19% 	14.79% 	-0.31% 
09/04/1998 OVER 08/02/1996 	9.42% 	8.98% 	10.04% 	5.13% 	12.00% 	-6.38% 	8.60% 	3.79% 
18/04/1998 OVER 08/02/1996 	13.54% 	13.04% 	13.47% 	7.89% 	18.65% 	-5.42% 	9.79% 	5.57% 

A further more informative way of characterizing the data for the purposes of 
comparing relative prices at different points in time is to compare margin 
increases over different periods of time. I do such a comparison for Toronto. 

Figure 1 reports for Toronto the movement over the first half of 1996 of the 
margin between the retail gasoline price and the crude oil price and the 
margin between the retail gasoline price and the rack price. Evidently, the 
trend increase over the first half of 1996 did not extend to the retail 
margin(the margin between the retail and rack prices). It appears that higher 
US wholesale prices permitted Canadian refiners to also raise wholesale 
prices. They were unable however to also increase their margin from retail. 

3  ECPARWEDS - Canadian par crude at Edmonton, each Wednesday's closing price 
ECPARAVGS - Canadian par crude at Edmonton, average of weekday prices 
NYHARB - New York harbour cargo price of regular urdeaded gasoline 
RACKTOR - Imperial Oil posted Toronto rack price of regular unleaded gasoline, average 
of weekday postings 
REGEX(EDMON) - Regular unleaded gasoline price, weeldy sample, (Edmonton and 
Montreal, Toronto and Vancouver) 
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—TORONTO RETAIL OVER 
CRUDE MARGIN 

— TORONTO RETAIL OVER 
RACK MARGIN 

— Linear (TORONTO RETAIL 
OVER CRUDE MARGIN) 

- Linear (TORONTO RETAIL 
OVER RACK MARGIN ) 

FIGURE 1 TORONTO; RETAIL MARGIN OVER CRUDE AND OVER RACK; 
JANUARY 2 TO JUNE 25, 1996 
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Evidently, marketer-refiner margins started to rise from a trough on April 9 
and peaked on May 7. Figure 1 also shows why percentage increases are 
sensitive to the dates selected. Despite the increasing trend in the retail over 
crude margin over the period, there are wide fluctuations from week to week. 

In sum, the six residents observation concerning relative increases in crude 
oil and retail prices does not provide evidence of price fixing. First, the way 
in which the six residents characterize the relative price movements during 
the spring is highly misleading. The six residents approach: (i) is highly 
sensitive to the dates selected; (ii), uses a starting date for its comparison 
(March) which does not represent an appropriate baseline for measuring 
subsequent industry performance; (iii) ignores the typical seasonal pattern in 
the relationship between crude pricing and gasoline pricing; and (iv) assumes 
that crude and retail prices should change in constant proportions, an 
assumption which has no empirical or theoretical basis. Furthermore, after 
using a more informative method for comparing relative price changes, my 
analysis indicates that the crude oil price did increase by more than the retail 
price in nearly all cities during the spring of 1996. 
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3. RETAIL PRICES MOVE ASYMMETRICALLY IN RESPONSE TO CRUDE 
OIL PRICE CHANGES. 

The six residents infer that after a crude oil price increase it is typical that 
retail gasoline prices rise quickly but after a decrease prices fall slowly. This 
phenomenon is known as asymmetry. As in the US and the UK, I find 
asymmetry in Vancouver, Toronto and Regina and it is likely therefore in 
other cities. 

However, asymmetry does not provide strong evidence for price-fixing. First, 
the same phenomena is also identified in the US where price-fixing is 
structurally infeasible. Second, it may be the result of price war dynamics and 
inventory policies reflecting asymmetry in expectations of future crude 
movements. Third, the speed of adjustment of gasoline retail prices to crude 
oil price changes is swift with over half the adjustment within just a few 
weelcs in almost every city - faster in larger centers than in smaller ones. 
Speedy return to the long term relationship after a change in crude oil price 
reduces the potential damage to the consumer from faster adjustments to 
crude oil increases than decreases. 

US analysts stress that observed asymmetric price dynamics do not necessarily 
imply cartelization and price-fixing. 4  For example, Castianis and Johnson 
point out that US retail gasoline prices typically rise rapidly and fall more 
slowly despite an absence of any structural potential for market power at the 
retail level. Borenstein, et al. observe that "asymmetry could indicate market 
power of some producers or distributors or it could result from inventory 
adjustment costs" In a later article Borenstein and Shepard observed that 
there is evidence that both "branded and tulbranded prices increase more 
quicldy than they decline." Thus if price fixing in the US is responsible for 
asymmetry, there must also be price fixing among the independent 
petroleum jobbers and retailers who market the majority of US gasoline on a 
non major branded basis (unbranded). That seems even more unlikely than 
an allegation of a price-fixing conspiracy among branded marketers. 

It is incontrovertible that oil companies enjoy a brief increase in downstream 
profits from gasoline sales when crude oil prices fall and lose when prices 
rise. 

4  See Appendix 1 for references. 
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4. MARKET FACTORS NOT RECOGNIZED BY THE SIX RESIDENTS THAT 
SUPPORT A CONCLUSION OF INTENSE COMPETTTION IN CANADIAN 
GASOLINE MARKETS. 

My analysis uncovers other factors which support the conclusion that there is 
intense competition in Canadian gasoline markets. These include: 

1. The six residents failed to recognize that during the same time period, 
similar price fluctuations to those identified in Canada were common in 
series of retail gasoline, wholesale gasoline and crude oil prices in the United 
States. Since in the United States there are many more numerous rivals than 
in Canada at every stage of the petroleum refining and distribution industry, 
it is unlikely that price-fixing behaviour is sustainable even in principle. 
Moreover, Canadian price-fixing would necessarily fail without the support 
of US gasoline suppliers at border points, especially New York, Albany, 
Buffalo and Anacortes which potentially supply gasoline to Canadian 
distributors. 

2. The six residents failed to recognize the downward trend that has existed 
since 1990 in retail gasoline prices and also in the retail margin, in relation to 
both rack prices and to crude oil prices. Even if the gasoline retail price 
increases in 1996 had been abnormally high relative to the crude oil price, it 
would be inappropriate to infer that price fixing was the cause of that increase. 
The single strongest pattern found in the price data is the downward trend in 
gasoline retail prices. There is no similar downward trend in crude oil prices. 
'Therefore, the revenue margin between the retail price and the crude oil price 
has been falling steadily. That downward trend in retail prices was observed 
in Calgary, Edmonton, Halifax, Montreal, Ottawa, Quebec, St John, St Johns, 
Toronto, and Vancouver. There was no similar downward trend in only 
Charlotetown, Regina and Winnipeg. 

That downward trend is reflected in declining margins at the refinery and the 
distribution stages of the industry. Since the margin at the refinery stage is 
determined by world crude oil prices and by US wholesale gasoline prices at 
border points (as confirmed by the observation of wholesale prices at border 
locations) the potential for price-fixing can only be feasible at the retail stage of 
the industry. If there was price fixing at the retail level, it would necessarily 
have been reflected in the margin^  between the retail price and the US 
constrained rack price of gasoline. There was no increase in that measure. 

3. The six residents failed to investigate refiner-marketer profitability and its 
sources. A careful look at the segmented downstream accounts of the major 
refiner marketers confirms that profits did not jump during the spring of 1996 
simply as a result of an alleged steep rise in revenues from the sale of 
gasoline. 



My review of the 1996 downstream performance of the three major Canadian 
refiner-marketers fails to show a systematic increase in profitability associated 
with extra revenues generated by gasoline price increases. Refiner sales 
realizations, defined as gross revenues per litre for all petroleum product 
sales, in each case rose by less than the increase in crude oil prices. Profit 
improvements during the period are due to increased sales volumes 
especially of distillate during the cold winter of 1996 and continued 
reductions in operating costs in part from increased refinery utilization of 
capadty. 

The rebound in downstream performance by at least two of the three major 
companies in spring 1996 was modest compared to the same period in 1995. 
Moreover, it comes after a decade of disastrously low profits in the industry. 

The evidence is incontrovertible that refiner-marketers have improved 
profitability slowly over time by reducing expenses, not by increasing prices. 
In fact, revenue margins between crude oil prices and sales realizations from 
all refined products have tended downwards throughout the past decade. 
Expenses however, especially since 1991, have been slashed. The Canadian 
petroleum industry has over the past decade been rationalizing both the 
number of refineries and the number of service stations in response to excess 
supply of both refining and service station capacity and consequent low 
profits. All three companies report dramatically reduced employment levels 
and reduced numbers of service station outlets. 

4. CONCLUSION 

In summation, I note that the six residents fail to make even a prima facie 
case that price-fixing is the cause of the 1996 retail gasoline price pattern. First 
the way in which the six residents c.haracterize the relative price movements 
during the spring is highly misleading. The six residents approach: (i) is 
highly sensitive to the dates selected; (ii) uses a starting date for its 
comparison (March) which does not represent an appropriate baseline for 
measuring subsequent industry performance; (iii) ignores the typical seasonal 
pattern in the relationship between crude pricing and gasoline pricing; and 
(iv) assumes that crude and retail  prices should change in constant 
proportions, an assumption which has no empirical or theoretical basis. 
Furthermore, after using a more informative method for comparing relative 
price changes, my analysis indicates that the crude oil price did increase by 
more than the retail price in nearly all cities during the spring of 1996. 

Second, the best and indeed the only evidence that to any degree supports the 
six residents' allegation is the asyrrunetry of price response to crude oil 
changes. However, that relationship is statistically weak. Furthermore, the 
retail price response to crude oil price changes is completed swiftly with 
modest impact on constuners. Moreover, the evidence is necessarily collected 



from historical data and is not identified to be a special problem in the spring 
of 1996. 

Finally, I conclude that the evidence is overwhelming that the gasoline 
industry and the petroleum refining business are both subject to intense 
competition from potential US gasoline supplies and from domestic 
competition. First, Canadian pricing patterns during the spring of 1996 
mirrored the US pricing patterns. Since in the United States there are many 
more numerous rivals than in Canada at every stage of the petroleum 
refining and distribution industry, it is unlikely that price-fixing behaviour is 
sustainable even in principle. Second, the single strongest pattern found in 
the price data over the last six years is the downward trend in gasoline retail 
prices. It is hard to argue a case for price fixing when prices have been falling. 
Third, profits in the downstream segment of the industry have been 
disastrously low at least since 1987. If the Canadian refiner-marketers 
suddenly in spring 1996 found the market power to raise the margin between 
the crude oil price and the retail price, one wonders why they failed to act 
sooner. 

Based on this analysis, I find no validity in the six residents allegation of price 
fixing by Canadian oil companies. 
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2 CANADIAN GASOLINE PRICE RESPONSE TO CRUDE OIL PRICE CHANGES; 
A DESCRIPTIVE AND STATISTICAL ANALYSIS OF THE SIX RESIDENTS' 
COMPLAINT ABOUT THE PRICE RISE DURING SPRING 1996 

EXECUTIVE SUMMARY & CONCLUSIONS 

Six Residents wrote to the Bureau of Competition Policy alleging increases in 
retail gasoline prices during April 1996 provided evidence of "some oil 
companies price fixing. 

Anti-competitive behaviour to maintain a rtificially high retail gasoline prices 
during the first half of 1996 is not confirmed in my detailed analysis of 
relationships between retail and wholesale gasoline prices and crude oil prices 
and also of refiner-marketer profitability. 

Margins between retail gasoline prices and crude oil prices increased in 1996 
and especially over several weeks in late March and April. However, the retail 
gasoline price on a moving average basis from early March to early May 
increased slightly less than the crude oil price in every city except Edmonton. If 
the price series are not recalculated on a moving average basis, the percentage 
increase of retail and crude oil prices vary depending upon the particular weeks 
selected. Peak and trough prices often last just one week and large fluctuations 
are common from week to week. 

To examine whether refiner-marketers profited from the gasoline price rise, I 
analyzed three major refiner-marketers segmented downstream financial 
accounts. Refiner-marketers increased profit levels by reducing operating costs 
and expanding heating oil sales through the winter months of 1996. However, 
refiner-marketers failed to increase sales realizations from the sales of all the 
products refined from a barrel of crude oil. It follows that buyers of refined 
petroleum products as a group were not charged margins over crude oil prices 
during the first half of 1996 higher than in previous years. 

There was a brief upward spike in gasoline retail prices and also in margins for 
April 1996 virtually in all Canadian urban markets studied. A short lived spike is 
however consistent with past high variation in gasoline prices and margins. 

The Six Residents' complaint pointed both to higher gasoline retail price 
margins over crude oil and to asymmetric price responses to an exogenous 
change in the crude oil price. They claimed that retail prices rise faster after a 
crude oil price increase than they fall after a crude oil price decrease. For ease 
of statistical analysis, I first applied a symmetric adjustment model. It fits the 
data well and indicates that both wholesale and retail prices respond very 
quickly to crude oil price changes in Toronto, Montreal and Vancouver, and 
slightly less quickly in several smaller communities. Those include, Regina, 
Charlottetown, St John, St. Johns and Halifax. Performance varies among 
urban petroleum retail markets across the country. 
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COMPLAINT ABOUT THE PRICE RISE DURING SPRING 1996 

Regardless, wherever US supplies are available, the local rack price closely 
tracks the landed US price. Therefore, Canadian refiners fail to have a 
significant influence on price at the wholesale level in most parts of Canada.' 
Therefore market power if it exists must be at the retail level. Retail margins 
however fail to recover costs and the service station sector is declining. In these 
circumstances, no one would expect the existence of significant market power 
at the retail level. 

I next applied an asymmetry model. I find modest asymmetry in the movement 
of retail and rack prices to changes in the crude oil price. As the Six Residents 
argued, the direction of that asymmetry leads to faster price increases than 
decreases. However, the implication of that change for consumers is negligible 
because the speed of adjustment is rapid in both directions. Moreover, there 
are numerous reasons other than market power, including retail price wars and 
inventory management, for prices to rise faster than to fall. Moreover, the 
asymmetry is less robust than asymmetry reported for the US industry. Unlike a 
leading US study which found significant lags over five periods, I failed to find 
asymmetry past one (and in a few cases two) period lag and the explained 
variation was low. In Canada, all coefficients of the adjustment variables 
lagged more than one or sometimes two periods were statistically insignificant. 

The downward trend in gasoline retail price margins is a far more important 
feature of the industry than is a modest level of asymmetry and a brief spike in 
April margins. The measured asymmetry is inconsequential when compared to 
the effect on consumers of the downward trend in wholesale and retail gasoline 
prices. Since there is no trend in crude oil prices, retail and wholesale margins 
(and retail and wholesale mark-ups) have also trended downwards. Since at 
least 1987, refiner-marketer margins have eroded in most major urban markets. 
That lower margin has in tum led to rapid rationalization of refinery operations 
and downsizing of service station numbers. That downward trend is induced by 
competing US supply sources, service station over-capacity and excess refinery 
capacity. 

For Toronto, the trend in the crude oil to rack price mark-up since 1990 has 
been dropping about .0245 per year. The decline is just over 2% of the mean 
value of the mark-up (1.1580). Assuming the mean value applied in 1993, the 
1996 mark-up should have fallen to 1.0844 in 1996 were the mark-up to follow 
the trend unabated (See Figure 33 below). The retail mark-up over the rack 

1  The rack price is not a precise measure of the transaction wholesale price. However, the rack price is 
posted and is readily available. The transaction price with larger independent resellers is determined by 
contract as a fixed discount from the posted rack price or in relation to a standard posted spot US price. 
The discount is typically between 0.7 cents and 1 cent. Smaller independents pay the full rack price. 
Moreover, since the discount from the rack is fixed,.the rack price is an excellent proxy for the transaction 
price when studying variations over time. Throug,hout this paper I use the Imperial Oil posted rack price 
as a proxy for the wholesale transaction price. 
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price has also trended downwards and as a result the retail price mark-up over 
the crude oil price follows the downward trend shown in Figure 1. 

The margin of the Toronto rack price over the crude price also follows a 
downward trend. The margin falls by .7056 cents per year. Assuming the mean 
value of the margin prevailed in 1993, the trend causes about an 8% reduction 
in the margin each year before reflecting inflation. The effect of the trend is to 
reduce the margin from 8.3 cents in 1993 to 6.2 cents in 1996 (See Figure 34 
below). The declining margin is illustrated for Toronto in Figure 2. 

Since the data is uncorrected for inflation, the typical refiner's gross revenues 
have fallen by somewhat less than 8% per year before 1993 and somewhat 
more than 8% after 1993, plus the appropriate rate of inflation in each year. 

Figure 1 ACTUAL AND FORECAST 
MARK-UP OF TORONTO RETAIL 
GASOLINE PRICE OVER THE CRUDE 
OIL PRICE (CPAR IN EDMONTON); 
FEBRUARY 1990- JUNE 1996 

(MARKRETCRUTOR=ACTUAL MARKUP 
FOR TORONTO; 
MARKUPTREND=TREND LINE) 

Figure 2 ACTUAL AND FORECAST 
MARGIN OF TORONTO RETAIL 
GASOLINE PRICE OVER THE CRUDE OIL 
PRICE (CPAR IN EDMONTON); 
FEBRUARY 1990- JUNE 1996 

(MGRETCRUTOR= ACTUAL MARGIN; 
MGRETCRUTOR=FORECAST TREND LINE) 

Canadian wholesale gasoline prices closely track US wholesale prices. Retail 
gasoline margins over the wholesale price are low because of refinery and 
service station over capacity. Thus, it is appropriate to conclude that in a long 
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term context that refiners' wholesale and retail costs in Canada are adjusting 
downward to meet market determined prices. The downward trend was 
confirmed to apply to the retail margin and mark-up in each of the urban 
markets examined except on Regina. In addition to Toronto and Regina, the 
trend was examined for Vancouver, Edmonton, Calgary, Winnipeg, Ottawa, 
Montreal, Quebec City, St John, Halifax, Charlottetown, Halifax and St. Johns. 

The Six Residents' complaint takes the opposite perspective. They infer that 
refiner-marketer costs are fixed and that the refiner-marketers set retail prices in 
order to allow refiners to recover those costs as well as an unduly high profit. 

The downward trend in gasoline retail price margins and mark-ups confirms that 
the gasoline industry is in transition - a period of disequilibrium. Therefore, the 
Six Residents are wrong to infer that observed prices before April 1996 are 
proxies for stable refiner-marketer costs. The immediate period pre-April 1996 
is not a good baseline period for determining a competitive relationship 
between refine-marketer costs and revenues. In fact, the industry will continue 
to downsize service station numbers, and that dynamic process of adjustment 
will likely be accompanied by significant variation in retail prices over time and 
between communities. 

The pervasive downward trend in retail gasoline margins relative both to crude 
oil and wholesale gasoline prices poses a methodological problem for a 
statistical analysis of gasoline prices. Typically, econometric analysis removes 
the trend and investigates the relationship among detrended variables. The 
trend is removed because economic variables are often influenced by inflation 
or by a stable rate of technological change. To the extent that inflation or 
technological change is anticipated, economists assume that decision makers 
are aware of the trend and are motivated by real variables, with the trend 
(inflation or technological change) removed. In this study, it is inappropriate to 
remove the trend from each variable before examining the speed of adjustment. 
The trend is not a factor affecting the firms' expectations. The trend is not 
common to all the variables. There is a downward trend in several cities, but not 
in others, for the retail and rack prices. There is no similar trend in crude oil 
prices. The downward trend in margins cannot continue for much longer at past 
rates without many of the few remaining firms in the industry being forced to exit. 
That is possible at the refinery level with domestic production being replaced by 
imports of gasoline. It is inconceivable that the trend would continue downward 
after the service station numbers fell to levels that allow remaining stations 
reasonable sales volumes. Both stages of the industry will continue to 
rationalize and the downward trend in margins will necessarily disappear. In 
short, the trend is a manifestation of the dis-equilibrium transition through which 
the industry is moving. That trend may have bottomed out at the start  of 1996, 
but it is too soon after the event to make that conclusion. 
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1. INTRODUCTION 

The Director's Gasoline Inquiry was initiated after Six Residents officially 
complained to the Director about the rise in Canadian gasoline prices over the 
period from early March 1996 to early May 1996. They alleged that the retail 
gasoline price increase was greater than simultaneous crude oil price rise. The 
complainants therefore infer that the integrated Canadian gasoline refiners and 
marioeters succeeded to raise retail gasoline prices beyond the level required to 
recover higher crude oil costs. Correspondingly, as crude oil prices later 
declined, the Six Residents observe that retail gasoline prices continued to rise. 

10 

FIGURE 3 TORONTO, MARGIN OF THE 
REGULAR GASOLINE RACK PRICE 
OVER THE CRUDE OIL PRICE(CPAR AT 
EDMONTON), JANUARY 1 TO JUNE 26 
1996, BOTH VARIABLES ARE 
UNADJUSTED FOR SEASONAL 
VARIATION 

MGRETCRUTORUN = MARGIN OF RETAIL 
OVER CRUDE FOR TORONTO 
UNADJUSTED FOR SEASONAL VARIATION) 

FIGURE 4 TORONTO, MARGIN OF THE 
REGULAR GASOLINE RACK PRICE 
OVER THE CRUDE OIL PRICE, 
JANUARY 1 TO JUNE 26 1996, BOTH 
SERIES ARE ADJUSTED FOR 
SEASONAL VARIATION. 

MGRETCRUTOR = MARGIN OF RETAIL OVER 
THE CRUDE OIL PRICE FOR TORONTO 
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FIGURE 5 TORONTO RETAIL PRICE (NOT 
SEASONALLY ADJUSTED) AND 
CANADIAN PAR CRUDE AT EDMONTON; 
JANUARY 1, TO JUNE 26, 1996 

ECPARUN is the Canadian Par Crude Price at 
Edmonton; TORRETUN is the Toronto retail 
price of gasoline ex tax. Both variables are not 
seasonally adjusted. 

In 1995, I concluded a study of the Canadian refining sector, written as input to 
a larger Industry Canada study, with the following observation: 

"Refiners can only recover in the marketplace the price allowed by the 
landed price of actual or potential imports in each region. Canadian 
refiners are price-takers, and there is no immediate short-term link 
between the refiners' expenses and their revenues. US margins 
however appear to reflect the full costs of retailing gasoline while 
Canadian margins, because the industry is still in the process of 
adjusting to a new equilibrium, seem to be between 2.5 and 3 cents per 
litre below the average level of Canadian marketing costs." 2  

The Six Residents complained about the events of March through April, 1996. 
Those events therefore are treated here as new evidence which may invalidate 
the conclusion from my 1995 research or it may indicate a change in the 
industry structure in the current circumstances. As indicated in Figures 3 
through 5 above, and as the Six Residents observed, the Toronto rack price 
rose steeply above the crude oil price (MARGIN) in April. 

Unlike the period from 1990 to the end of 1995, the margin trended upwards in 
1996, though given the limited observations that trend cannot at a reasonable 
probability statistically be accepted as different from zero. 

2  Industry Canada, Materials, Chemicals and Bio-Industries Branch, Sector Competitiveness Framework, 
and the Canadian Petroleum Products Institute. The Canadian  Petroleum Refming and Marketing Industry, 
March 9 ,1995, page 55. 
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Before turning to my analysis of the gasoline retail margin spike it is important to 
note that the Six Residents' complaint is supported by two legs. One supporting 
leg is that prices apparently went up unreasonably high as illustrated in Figures 
3 through 5 above. The second supporting leg is that asymmetry characterises 
gasoline price adjustment (faster on the way up than on the way down) as 
illustrated in Figure 6. 3  

FIGURE 6 GASOLINE RETAIL PRICE RESPONSE AROUND THE 
TREND TO A 10 CENT PER LITRE INCREASE AND DECREASE 
IN THE PRICE OF CRUDE OIL(RETAIL PRICE AND CRUDE 
OIL PRICE SEASONALLY ADJUSTED) 

Addressing first the second and less well known leg, I note that many 
researchers have published studies identifying asymmetry in price adjustment 
for the US and UK markets. However, they also wam that asymmetry alone is 
not evidence of market imperfection. Asymmetry has several alternative 

3 
The illustration in Figure 6 is from a regression of the seasonally adjusted Toronto retail price on the 

difference between a long target retail price and the actual retail price. The long term target price is the 
asymptote towards which the actual retail price adjusts. It is defined by a regression of retail prices on 
crude oil prices and a trend term. It adjusts despite a constant crude oil price under the influence of the 
dovvnward trend. The model used is a typical adjustment model with a distinction made between 
adjustments to a price increase and decrease. Throughout this paper I use for the crude oil price the daily 
Wednesday price. This is essentially Borenstein's model used for an analysis of US gasoline markets. 
However, in Canada the adjustment speed seems to be far faster than in the US. Just one lagged 
independent variable is significantly different from zero at reasonable level of statistical significance. (See 
footnote 5 below). 
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explanations other than oligopolistic market power. Those explanations 
typically involve costs and uncertainties accompanying change. These 
explanations may be applicable regardless of the level of refiner-marketer 
market power. 

I am also not surprised to have found a modest asymmetry for gasoline retail 
prices relative to changes in crude oil and wholesale prices. It is often observed 
that the typical nature of retail gasoline price wars is that price recoveries are 
short and quick and price reductions are slow.4  If asymmetry is observed only at 
the retail level, then retail competition rather than market power may contribute 
to observed asymmetry. 5  

Moreover, given the previous work on the US market and the links between US 
and Canadian markets and prices at the wholesale stage of the industry, it 
would be a surprise to find symmetry in Canada and asymmetry in the US. I 
find modest asymmetry in the relationship between the crude oil price and the 
wholesale (rack) price, as well as between the crude oil price and the retail 
price.6  What is more surprising is that I find that adjustment is much faster in 

4  See for example Castianis, Rkk and Herb Johnson, "Gas Wars : Retail Gasoline Price Fluctuations, 
Review of Economics and Statistics 75(1) February 1993 pages 171-174. "Note that with very few 
exceptions, the price declines are gradual, while the price increases are very sharp.".... This paper shows, in 
the context of the retail gasoline market, that non-collusive markets can exhibit dynamic equilibria 
characterized by predictable price fluctuations." 

5  Borenstein, Severn, Richard Gilbert and A.Colin Cameron, "Do Gasoline Prices Respond 
Asymmetrically to crude Oil Price Changes?" NBER Working paper # 4138, August 1992. "Nearly an 
response to crude oil price increases shows up in the pump price within 4 weeks, while decreases are passed 
along gradually over 8 weelcs. The asrmnetry could indicate market power of some producers or 
distributors or it could result from inventory adjustrnent costs." ... Wholesale gasoline prices, however, 
exhibit no asymmetry in responding to crude moil price changes, indicating that refmers who set wholesale 
prices are not the source of the asymmetry. (ABSTRACT)" Two other studies fmd asymmetry at the retail 
level based on wholesale price shocks - Karrenbrocic, Jeffrey D. "The Behaviour of Retail Gasoline Prices: 
Synunetric or Not?" Federal Reserve Bank of St. Louis Review, vol. 73#4, 1991. For the UK, see Bacon, 
R.W. "Asymmetric speed of adjustment of UK gasoline prices" Energy E,conomics, July, 1991, page 211 
to 218. Bacon finds that at retail, a price decline takes about one week longer than an increase, and the 
mean lag in the latter case takes about tvvo months (pg. 217). By contrast, ICirchgassner and Kubler, 
(Price adjustments in the oil market, Energy Economics, July, 1992, pages 171- 185) fmd that 
"Reductions in the Rotterdam prices are transferred faster to the German markets than increases (page 183)." 

6  Though as mentioned in the previous footnote, Borenstein reported an absence of asymmetry at the 
wholesale level in response to a crude oil price change, more recently he and his colleague identify the 
asymmetry is present also at the wholesale level. Borenstein and Andrea Shepherd, "Sticky Prices, 
Inventories, and Market Power in Wholesale Gasoline Markets, NBER Working Paper 5468, April, 1996. 
For example, "These results do not suggest that the response of branded gasoline is asymmetric, but give 
some indications that the price of unbranded product adjusts more quickly to increases in crude oil prices 
than to decreases (pg. 24)." ... "Like the PAM estimates, the VAR results show faster adjustment for 
unbranded than branded prices. .. In the VAR, there also is much stronger evidence of an asymmetry 
between price increases and decreases. Both branded and unbranded prices increase more quicldy than they 
decline." 
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Canada than the leading US researcher, Borenstein, reported for the US. I 
reject for Canadian data Borenstein's ladstructure. 

The modest asymmetry applied for Toronto, Vancouver and Regina but the 
same relationship was not reflected in all other urban markets. For Toronto, I 
find asymmetry in the relationship between the retail price (significant at the 1% 
level for a one period lag but I cannot reject the hypothesis that the coefficients 
for the second lag differ from each other) and the crude oil price. 

In short, though there is some indication of asymmetry in the Toronto data, and 
the asymmetry leads to faster price increases than decreases, the price 
adjustment is so quick there is little transfer of incomes associated with the 
asymmetry. Another concern is that the asymmetry is not robust. It is sensitive 
to the specification of the model. In particular, there is no asymmetry for Toronto 
when the model is fitted using the raw data before seasonally adjusting the 
data. It may well be that alternative models for seasonal adjustment would 
render a different verdict on asymmetry. 7  

For Vancouver, asymmetry is confirmed at a high level of probability for the 

FIGURE 7 RETAIL GASOLINE MARGIN (TORowro); RESPONSE TO AN 
INCREASE AND DECREASE IN THE CRUDE OIL PRICE ;AN EXAMPLE 
OF THE REDISTRIBUTION FROM ASYMMETRY 
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response of the retail to the crude oil price. Retail prices respond quickly to 
crude increases and only weakly to crude decreases. Asymmetry is also found 
in Regina but it has a far weaker effect there than in Vancouver. In both cases 
the asymmetric effects are short lived. 

As illustrated in Figure 7 above, which I stress is based on mean values in the 
model and is not a forecast of the response at any particular moment of time, the 
refiner-marketer's margin falls (by almost the full 10 cent rise of the crude oil 

7  To seasonally adjust the data I used the ratio to moving average method-multiplicative as available in 
Econometric Views for Windows and Macintosh. In an earlier draft, I did not seasonalize the data for crude 
oil and I used the Toronto seasonal weights for all cities and for rack and retail prices. That was an error. 
The seasonal weights are significant for crude oil, rack prices and retail prices and they differ across stages of 
the industry and also among communities. 
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price) on a crude price rise and then the margin recovers rapidly. Similarly, the 
refiner-marketer's margin after a crude price decrease increases sharply before 
falling steadily to its initial value. Therefore, though the change is in the 
direction forecast by Six Residents, evidently, the impact on consumers of 
these small margin changes is small because in both instances the adjustment 
is swift. 

This is illustrated in Figure 8 below. The cumulative margin is shown in 
response to a 10 cent per litre change in the price of crude oil. The example is 
based on the model used for Figures 6 and 7 above. Refiner-marketers' 
evidently prefer crude oil price decreases. An identical crude oil increase 
followed by an identical decrease of 10 cent pre litre of crude oil generates a 
cumulative retum in this particular example of 33 cents per litre over a 14 week 
period. Roughly 2 cents per litre over a fourteen week period may appear a 
significant amount but that is the response to a large and unusual crude oil 
price change. Typical crude oil prices have fluctuated between 10 and 20 cents 
per litre in recent years. A ten cent change therefore is a change of between 
50% and 100% in the crude oil price. For an more typical 1 cent change, the 
impact from this model is .2 cents per litre over a 14 week period. 

FiGuRE 8 CUMULATIVE MARGIN RESPONSE TO A 10 CENT CHANGE IN 
CRUDE OIL PRICES (ILLUSTRATION FOR TORONTO BASED ON 
FIGURES 6 AND 7 ABOVE. 

The real story about the Canadian refining and gasoline industry is not 
asymmetry. The important story in the downward trend in gasoline price 
margins at retail and wholesale as illustrated for Toronto in Figures 1 and 2 
above. The downward trend in the margin was also found for all other cities 
studied except Regina and Charlottetown. Other cities studied include Calgary, 
Edmonton, Halifax, Montreal, Ottawa, Quebec City, St John, St Johns, 
Vancouver and Winnipeg ( See Table 15 below). 

A pervasive downward trend in the gasoline price at the rack and at retail 
swamps other temporary influences. That trend is especially strong for Toronto 
and Montreal and less so in some smaller cities. More pertinently, the 
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downward trend is found also in equations for both the mark-up and the margin 
between crude oil and retail gasoline prices and between the rack price and the 
retail gasoline prices. In other words, there is no comparable trend in the crude 
oil price to match the downward trend in the retail and gasoline prices. 

The pervasive annual trend in the data cannot be ignored. Most US studies of 
the asymmetry effect remove the trend. This is a traditional econometric 
approach to data and it is how I began my analysis.8  After removing the 
specific trend from the crude, the rack and the retail prices, asymmetry remains. 
It remains a modest level of asymmetry and involves a modestly faster response 
to an upward price shock than to a similar unexpected reduction. 

It is important to appreciate that the "detrended" asymmetry is not a transparent 
process that might act as a focal point for inter refiner-marketer co-ordination. 
The market observer at any moment of time would be unable to sort out whether 
a fluctuation is a movement associated with a trend or a shock. Since the 
dominant feature of the price behaviour over the past decade has been the 
trend downwards in prices and margins, the "detrended" asymmetry is surely 
no more than an interesting observation with little relevance to an evaluation of 
the potential for market co-ordination among refiner-marketers. However, as 
reported below, asymmetry prevails also in the price data adjusted only for 
seasonal variations and not for the trend. 

The seasonal fluctuations are of course related to different summer and winter 
uses of petroleum products and are likely to remain stable. However, the eight 
year declining trend in refiner-marketers margins and mark-ups is not an 
independent exogenous influence that is likely to continue regardless of the 
shocks to the model being investigated herein. The trend is not like inflation 
that can be counted on to continue regardless of the efforts of humankind. Nor 
is the trend sustainable at its recent rate if Canada is to retain a domestic 
refinery sector instead of importing its gasoline requirements. Second, the 
downward trend must end if Canada is to retain a sufficiently dense gasoline 
service station network. 

The downward trend clearly reflects the pressures of increased competition 
from US refiners and domestic sources. In response, competition takes the form 
of independent firms efforts to rationalize the number of their service stations 
and to gain economies of scale in refinery facilities and in administration and 
logistics. 

8  The model used to develop the above figure for Toronto detrended price response to a crude oil change is 
from application to Canadian data of the PAM model reported by Severin Borenstein and Andrea Shepard, 
"Sticky Prices , Inventories, and Market Power in Wholesale Gasoline Markets, Working Paper 5468, 
National Bureau of Economic Research, Inc. , Feb. 1996, page 21. 
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The Six Residents overlook the fact that the petroleum refining and distribution 
business is in transition. They implicitly assume that retail gasoline margins in 
the period prior to April 1996 accurately measure actual long-term costs of 
refining and marketing gasoline. In fact, the Canadian petroleum industry is in 
dis-equilibrium and costs are not accurately reflected by revenue margins. It is 
more accurate to say that Canadian refiner-marketers are attacking their costs 
to reach profitability given the ceiling on wholesale and retail gasoline prices 
imposed by domestic and import competition. Otherwise, refiners would not 
have downsized their refinery operations and would not be in the process of 
reducing their service station networks. 

Moreover, the Six Residents fail to recognize that refiners jointly produce 
several products from a barrel of crude oil. Since refiner costs are largely fixed 
capital costs, it is not possible to isolate the gasoline market to examine the 
refiner's costs and profitability. In particular, refiner profitability will depend 
upon the sales realization from all the refined products and costs will largely be 
determined by the level of operating refinery capacity employed. During the first 
half of 1996, cold winter weather boosted heating oil sales. Higher heating oil 
sales boosted the refiners' operating ratios. Higher refinery operating ratios 
lowered costs across all refined products. 

1 am unaware of any technological revolution that is exogenously lowering costs 
that generate the downward trend. The petroleum and gasoline businesses are 
both mature industries. Demand increases are a thing of the past and 
retrenchment has been the modus operandi of all major refiner-marketers. 

Understanding the forces generating the downward price and margin trend is 
the key to understanding the industry's price and profit performance. In light of 
the above observations, this study looks at the Spring 1996 peak with a wide 
angle lens that considers more than the question of asymmetry alone. 

In section 2, 1 look at the data referred to in the Six Resident complaint and 
consider how misleading it may be to draw conclusions from single 
observations of movements from trough to peak. 

In Section 3, 1 examine changes in the profitability and downstream 
performance of the three major and ônly national refiner-marketers- 10L, Petro 
Canada and Shell. I confirm that profit increases were generated by cost 
reductions rather than higher margins and/or mark-ups over the cost of crude 
oil. 

That is followed in Section 4 by a discussion designed to operationalize the Six 
Resident complaint in terms of measurable statistics such as margins and mark-
ups. More precisely, the Six Residents imply that the percentage increase in 
crude oil prices should be matched by the same percentage increase in retail 
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prices. Since retail prices are higher than crude oil prices, the margin between 
the retail and crude price would necessarily increase when the percentage 
changes are equal. However, equivalent percentage changes in both crude oil 
and gasoline retail prices result in a constant mark-up of retail prices over crude 
oil prices. Though some marketing costs may rise when crude oil prices rise, 
they are not typically thought to rise in proportion. Therefore contrary to the Six 
Residents analysis, most analysts look to the margin rather than the mark-up as 
an indicator of the refining-marketing industry's performance.' 

Section 5 provides details of prices, margins and mark-ups for gasoline and 
crude oil and in several Canadian cities. 

Section 6 presents a statistical analysis of the same data first by examining the 
trends in some detail and then the speeds of adjustment maintaining the 
assumption of symmetry in price adjustment to an increase and a decrease of 
the crude oil price. 

Section 7 reports a summary of a statistical analysis of the response of retail 
and rack prices after a change in the crude oil price. The statistical analysis 
applied Borenstein's asymmetric model to Canadian retail gasoline prices, to 
retail margins, and to retail mark-ups after exogenous changes in crude oil and 
also assumed exogenous changes in rack prices. The equations and the 
statistical analysis is available directly from the author. The refiner-marketers 
increase gasoline prices at a faster rate than they decrease them (i.e., response 
asymmetry). Margins respond asymmetrically to a minor extent. Mark-ups are 
not characterized by asymmetry. 

2. TROUGHS, PEAKS AND MOVING AVERAGES 

Table 1 below lists the day of the week on which the crude oil and the 
wholesale prices of gasoline first reached a minimum in January, 1996 and 
then rapidly and steadily increased to a maximum during April. The prices 
reported in Table 1, and throughout this report, unless otherwise indicated, are 
in Canadian dollars per litre. Crude oil is measured by the Edmonton Canadian 
Par crude and wholesale gasoline prices are measured by the New York 
Harbour Cargo Price and Imperial Oil's (I0L) Rack Price. The correlation 
among all light crude streams (Brent, West Texas and Canadian Par) is high 
and I use the Canadian par stream throughout. 

9  For the purposes of this analysis a margin is the difference between prices at different stages of production 
at a given point in time, i.e., the retail price minus the crude price. A mark-up is the ratio of two prices at 
different stages of production at a given point in time, i.e., the retail price divided by the crude price. 
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The Edmonton Canadian Par Crude Oil and the NY Harbour price both hit their 
minima over several months on January 23 1996. The 101_ Toronto Rack price 
was at its low point for the year on January 17. All three series hit peaks on 
either April 9, or April 10,1996. Over the period of less than three months, the 
crude oil price in Canadian dollars increased from trough to peak by 46%. 
Similarly, the New York harbour Cargo regular gasoline price rose by 42% and 
the IOL Toronto rack price rose by 37%. For the same time period, the Toronto 
retail price rose 15% but that is a deceptive finding. Starting one week prior or 
later and the increase was about 30%. Starting on January 2, the increase was 
45%. 

Table 1 also reports the retail prices of gasoline at self-serve stations (ex tax) 
from their trough in January to their peak in April or May for several Canadian 
cities (retail prices are recorded once each week and the date in the table refers 
to the first day of the week). The maximum retail price increase over the period 
varies among cities. In Toronto prices peaked after a 45% increase if the 
starting date is January 2, 15% if January 16 and 30% if January 9. Increases 
were as follows in several other cities: Vancouver (55.74%), Edmonton 
(48.04%), Ottawa (35.27%) and Montreal (47.75%). 

Table 1 underscores the folly of drawing conclusions from measures of price 
changes from a particular trough to a particular peak. Clearly, the apparently 
dramatic increases in urban retail prices is the result of selecting a trough 
induced by a short price war that despite causing a lower trough, did not 
appreciably affect long term prices in each city. The initial prices in those cities 
were not sustainable competitive prices consistent with refiner-marketers 
eaming a standard rate of return. This is illustrated in Figure 8 below. By 
contrast, Figure 9 underscores that the percentage increase of the crude and 
rack price series were not artificially boosted by measuring from a brief single 
day decline. 

Table 2 overcomes the difficulties with the trough to peak methodology. It 
reports percentage increases after smoothing the price series with an eight 
week moving average. 

Table 2 provides a more accurate numerical measure of what is usually meant 
when one says that prices increased from early March to early May, rather than 
specifying specific initial and terminal weeks and using reported prices. For the 
period selected by the six residents, early March to early May, the moving 
average data indicates that crude oil prices rose from between 21% and 23% 
while retail gasoline prices in Toronto and Vancouver rose between 14% and 
16%. Edmonton is the only city in which retail prices rose higher than the crude 
oil price. The increases from March 5 to May 7 are as follows: Calgary -19%; 
Charlottetown- 4%; Edmonton-36%; Halifax -minus 6%;Montreal - 5%; Ottawa- 
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16%; Quebec -10%; Regina-10%; St Johns-2%; St John-16%; Toronto - 14%; 
Vancouver - 16% and Winnipeg-13%. 

TABLE 1 MINIMUM AND MAXIMUM GASOLINE (EX TAX) AND 
CRUDE OIL PRICE, JANUARY TO APRIL, 1996 AND 
PERCENTAGE INCREASES (CENTS PER LITRE); NOT 
SEASONALLY ADJUSTED 

DATE  EDMCPAR NYHCARGO TORRACK 

17/01/96 	14.763 	17.902 	20 
23/01/96 	14.313 	17.43 	20.7 

09/04/96 	20.888 	24.159 	27.4 
10/04/96 	20.513 	24.639 	27.4 

INCREASE 45.94% 	41.36% 	37.00% 

WEEK 
BEGINNING  TORRET VANCRET EDMRET OTTRETMONTRET 

02/02/96 	21.7 
16/01/96 	 23.5 	20.4 	22.4 
20/02/96 	 22.2 
07/05/96 	31.4 	36.6 	30.2 	30.3 	32.8 

INCREASE 44.70% 	55.74% 	48.04% 35.27% 47.75% 

TABLE 2 PF,RCENTAGE INCREASES IN THE EIGHT WEEK MOVING AVERAGES OF CRUDE OIL, VVHOLESALE 
AND RETAIL GASOLINE PRICES; SELECTED PERIODS DURING SPRING 1996 

FrICPARVVEDS EDCPARAVG5 NYHARB RACKTOR REGEXEcknon REGEXIeL FtEGEXTor REGEXVon  
07/05/1993 OVER 18/1/96 	 17.56% 	18.66% 	18.97% 	2021% 	22.07% 	6.56% 	22.62% 	1021% 
07/05/1998 OVER 27 2/1996 	21.50% 	23.35% 	22.30% 	1823% 	39.41% 	5.93% 	16.55% 	16.49% 
07/0511998 OVER 05/03/1996 	21.22% 	23.36% 	21% 	16.95% 	3821% 	5.51% 	14.18% 	16.22% 
07/05/1996 OVER 3a04/1998 	9.72% 	1126% 	9.98% 	9.85% 	15.68% 	7.85% 	622% 	10.55% 
07105/1998 OVER 02101/1996 	18.53% 	1923% 	22.37% 	23.33% 	19.67% 	10.18% n  22.06% 	7.78% 
07/0511998 OVER 9/1/98 	 16.56% 	18.48% 	15.45% 	1328% 	22.07% 	7.42% 	11.39% 	13.47% 
07/05/1996 OVER 23/1/96 	 13.83% 	15.40% 	12.44% 	12.09% 	20.18% 	7.80% 	8.85% 	12.48% 
owoeses OVER 1611/1998 	 7.15% 	6.65% 	8.17% 	9.43% 	5.52% 	-1.19% 	14.79% 	-am % 
09104/1996 OVER  0902/1996 	9.42% 	8.96% 	10.04% 	5.13% 	12.Co% 	-6.36% 	8.80% 	3.79% 
16104/1998 OVEFt  0902/1996 	13.54% 	13.04% 	13A7% 	7.89% 	16.65% 	-5.42% 	9.79% 	5.57% 

Despite the caveats about the potential for a misleading conclusion about the 
market from observations on measures of price increases based on a particular 
and somewhat arbitrarily selected daily trough, the allegation that retail 
gasoline prices rose faster than the crude oil price or the world standard 
wholesale gasoline price is demonstrably inaccurate. Indeed, the Toronto rack 
and retail prices rose moderately in comparison with crude oil prices and the 

 international benchmark wholesale gasoline price. 
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Figure 9 REGULAR GASOLINE RETAIL PRICES(EX TAX), URBAN CENTRES; 
JUNE 20, 1995 TO JUNE 26, 1996; PRICES AT SELF-SERVICE STATIONS 

RECORDED EACH WEEK AND AVERAGED OVER ALL STATIONS IN THE 
SAMPLE. 

Figure 10 EDMONTON PAR CRUDE OIL PRICE, NEW YORK HARBOUR 
REGULAR GASOLINE PRICE AND THE TORONTO IOL RACK PRICES; 

DAILY PRICES; JUNE 23, 1995 TO JUNE 26, 1996 

The observation that the refiner-marketers were unable to pass through more 
than the increased crude oil price in the short term is confirmed in the next 
section that investigates refiner-marketer profitability. That analysis ought to 
take precedence over a detailed analysis of price patterns because if the 
marketer-refiners are able to assert  market power, the gains would necessarily 
be reflected in eamings. 
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3. REFINER-MARKETER DOWNSTREAM PROFITABILITY 

For Industry Canada in 1995, I reported in detail on refiner-marketer profitability 
to the second quarter of 1994. For the 1995 study, I relied among other sources 
on accounting data published by the Petroleum Monitoring Agency. That 
agency stopped publishing its reports after the second quarter of 1994. In this 
section, I rely on the Annual Reports published by the three major and only 
national refiner marketers- Imperial Oil, Petro Canada and Shell. 

An analysis of profitability is relevant to the question of whether refiners have 
the market power to increase their profits above a standard rate of retum. 
If the Canadian refiner-marketers suddenly in spring 1996 found the market 
power to raise the mark-up or the margin between the crude oil price and the 
retail price, one wonders why they failed to act sooner. Profits in the 
downstream segment of the industry have been disastrously low at least since 
1987. 10  
However, it is irrelevant to ask why market power was not exercised earlier to 
regain profitability because in fact a careful look at the accounts of the major 

1 ° In respect of return on shareholder's equity The Petroleum Monitoring Agency observes that "the five-
year average ending in 1987 for the Petroleum industry was 5.8% compared with 10.2% for the other 
industries." Five years later, in 1992, the same agency reported the five year average rate of return to 
shareholders equity to be 1% compared to an all non-fmancial industry rate of 7.1%, and 5.3% on capital 
employed and compared to an all industry rate of 6.3%. Poor profitability gave way to a modest recovery 
in 1993 when the Canadian petroleum products industry improved profitability after a decade of economic 
losses (below standard accounting profits reported on a FIFO basis but equally true using a LIFO 
accounting model). First half downstream profits for the "total downstream oil products" industry rose in 
1994 by 190% from $282 to $536 million, despite total revenues falling by 3.3% and sales realizations 
falling by 5.8%. The return  on capital in the first half of 1994 rebounded to 7.5% from 5.3% over 1993 
and 3.3% in 1992 per unit of sales. Consequently the refmer-marketers' profits improved dramatically from 
1993 after a disastrous year in 1991 and a modest improvement in 1992. That profit improvement took 
place despite a greater fall in refmers' sales realizations than in their crude acquisition costs. The return for 
the first half of 1994 is 7.5%. Canadian refinery costs per dollar of sales ( from crude acquisition to the rack 
but excluding all marketing and distribution costs) in 1993 was 15 cents; national refiners and regional 
refmers operated with refmery costs of respectively 14 cents and 17 cents per dollar sales. Canadian refmers 
collectively reduced operating refinery costs per litre output from the high point of 5 cents in 1990 to 3.76 
cents in 1993. Moreover, cost reduction continued in 1994. As of mid 1994, Canadian refmers had further 
collectively reduced their measured refmery operating costs and their distribution/office operating costs, 
both when measured per unit of output and per unit of sales realization. 
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refiner marketers confirms that profits did not jump during the spring of 1996 
simply as a result of a steep rise in revenues for gasoline. 

My review of the 1996 downstream performance of the three major Canadian 
refiner-marketers fails to show a systematic increase in profitability associated 
with extra revenues generated by price increases. Refiner sales realizations, 
defined as gross revenues per litre for all petroleum product sales, in each case 
rose by less than the increase in crude oil prices. Profit improvements during 
the period are due to increased sales volumes especially of distillate during the 
cold winter of 1996 and continued reductions in operating costs in part from 
increased refinery utilization of capacity. 

In short, the rebound in downstream performance by at least two of the three 
companies in spring 1996 was modest compared to the same period in 1995. 
Moreover, it comes after a decade of disastrously low profits in the industry. 

The evidence is incontrovertible that refiner-marketers have improved 
profitability slowly over time by reducing expenses, not by increasing prices. 
Revenue margins between crude oil prices and sales realizations have tended 
downwards throughout the past decade. Expenses however, especially since 
1991, have been slashed. All three companies report dramatically reduced 
employment levels and reduced numbers of service station outlets. These 
operating cost reductions occurred despite sales remaining stable or at best 
modestly increasing. 

Table 3 reports the major refiner-marioeters earnings and revenues for the first 
half and second quarter of 1996 and compared to 1995. Second quarter 1996 
revenues were up over revenues in the same period in 1995 in each instance 
reflecting product price increases. The three firms' revenues rose 5.25% 
quarter over quarter. However, at the same time, expenses rose still more and 
earnings were down 29.45%. The firms' revenues and earnings performances 
were buoyed up for the first half of the year by increased sales, largely in the 
markets for heating fuels because of the unusually cold winter of 1996. 

My observation about group performance is confirmed by looking at the 
accounts for each firm. Imperial Oirs volumes of gasoline sales remained 
constant for first half of 1996 as compared with the same period in 1995. Total 
product sales were up however by 3.13%. Sales realizations (for total products) 
rose 4.66% despite the average Edmonton par crude rising by 10.3% and 
Imperial's prices for conventional crude rising by 9.8%. 
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TABLE 3 MAJOR REFINERS REVENUES AND EARNINGS; FIRST HALF AND SECOND 
QUARTER; 1995 AND 1996 AND PERCENT CHANGE 

Source: Company Annual and Quarterly Reports 

, 	 199611±LE 	1995/HALF INCREASE 1996/2nd Q 	1995/2nd Q 	INCREASE 
($ millions) 	($ millions) 	 ($ millions) 	($ millions)  

IOL 	REVENUES 	4190 	3882 	7.93% 	2194 	2043 	7.39%  
EARNINGS 	109 	79 	37.97% 	37 	52 	-28.85% 

SHELL 	REVENUES 	2079 	1911 	8.79% 	1337 	1323 	1.06% 
EARNINGS 	54 	81 	-33.33% 	39 	76 	-48.68%  

PETROCAN REVENUES 	2137 	1986 	7.60% 	1097 	1031 	6.40%  
EARNINGS 	77 	57 	35.09% 	39 	35 	11.43%  

TOTALS 	REVENUES 	8406 	7779 	8.06% 	4628 	4397 	525%  
EARNINGS 	240 	217 	10.60% 	115 	163 	-29.45% 

Evidently, Imperial Oil was unable to pass through the full crude price increase 
to 	sales realizations from all the products in the barrel. Imperial's eaming 
increased by 38% as a result of reductions of operating expenditures. 

TABLE 4 IMPERIAL OIL; DOWNSTREAM PERFORMANCE INDICATORS; 
FIRST HALF AND 2ND QUARTER 1996 AND 1995 

1296/HALE 1925,118LE 199612 ND Q 1995/2 ND Q 
GASOLINE SALES (MILLIONS OF LITRES/DAY) 	29.9 	29.9 	32.3 	30.9 
HEATING 	 25 	24.3 	222 	22.7 

HEAVY 	 5.9 	5.7 	 6 	 5.1 
OTHER PRODUCTS 	 11.7 	10.4 	10.6 	10.4 

TOTAL 	 72.5 	70.3 	71.1 	69.1 
GROSS SALES REVENUES($ MILLIONS) 	 4190 	3882 	2194 	2043 
SALES REALIZATIONS (CENTS PER LITRE) 	31.67 	30.26 	33.82 	32.40 

INCREASE 	 4.7 A 	 4.4% 
CONVENTIONAL CRUDE OIL PRICES ($ BARREL) 24.82 	22.61 	26.37 	23.03 
INCREASE 	 9.8% 	 14.5% 

EARNINGS ($ MILLIONS) 	 109 	79 	 37 	 52 
EARNINGS (CENTS PER LITRE) 	 0.82 	0.62 	0.57 	0.82 
INCREASE 	 33.8% 	 -30.8% 

Shell Oil reports that despite crude oil prices rising by 10% quarter over quarter, 
it's downstream earnings fell by almost 50% on increased downstream 
revenues of just 1%. Revenues for the full half year were up almost 9%. Again, 
Shell's performance reflects additional first quarter sales of products other than 
gasoline and likely used to meet the cold winter demand. 
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TABLE 5 SHELL OIL; DOWNSTREAM PERFORMANCE INDICATORS; FIRST 
HALF AND 2- QUARTER OF 1995 AND 1996 

1996/HALF 	1995/HALF 1996/2 nd Q 	1995/2 nd Q  
REVENUES 	 2079 	1911 	1337 	1323  
EARNINGS 	 54 	81 	33 	 76  
PETROLEUM PRODUCT SALES(M3/DAY) 	39096 	38010 	39398 	36900  
SALES REALIZATIONS (CENTS PER LITRE 	29.14 	27.55 	37.19 	39.29  
INCREASE 	 5.77% 	 -5.35%  
CRUDE PRICE ($ BBL) 	 26.15 	23.34 	24.61 	22.72 
INCREASE 	 12.04% 	 8.32% 

Shell's second quarter sales realizations in 1996 fell by 5.35% from the same 
quarter in 1995. For the half year comparisons, realizations were up by just 
5.77% despite an increase in the cost of crude of 12.04% measured by the 
change in the average of Shell's postings. 

Of the three majors, Petro Canada reports the largest improvement second 
quarter over second quarter, and the same improvement half over half as 
reported by 10L. However, Table 5 confirms that the improvements cannot be 
attributed to increased gasoline prices. Profit improvements were evidently 
driven by increased sales volumes and reduced operating expenses. Sales 
realizations per litre from all products produced from the barrel of crude oil 
increased just 3.4% half over half and 1.71% quarter over quarter. At the same 
time, the crude oil input increases in price by at least 10% half over half and 
7.8% quarter over quarter. It appears that Petro Canada increased market 
share by holding product price increases below increased crude oil costs. Profit 
margins improved through better utilization of overheads and continued 
reduction in operating expenses. 
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TABLE 6 PETRO CANADA; DOWNSTREAM MARGINS FIRST HALF AND 
2.0 QUARTER, 1996 AND 1995 

129081£ 	1995/HALF 	129§2.31..Q 	1995/2 nd Q  
RACK BACK EARNINGS (CENTS/LITRE) 	1.9 	1.6 	1.8 	 1.6 

RACK FORWARD EARNINGS 	 4.9 	4.7 	5.3 	 5  
TOTAL VVHOLESALE & RETAIL (EARNINGS) 	6.8 	6.3 	7.1 	6.6  
INCREASE 	 7.94% 	 7.58%  
SALES (s MILLIONS) 	 2137 	1986 	1097 	1031  
OPERATING EARNINGS 	 77 	57 	79 	 35  
GASOLINE SALES(000 CM3/D) 	 18.8 	1 8 3 	19.5 	19  
INCREASE 	 2.73% 	 2.63%  
DISTILLATES 	 162 	15.1 	14.8 	 14 

OTHER 	 6.6 	6.6 	7.1 	6.6  
TOTAL PRODUCT SALES 	 41.63 	40.00 	41.43 	39.6  
INCREASE 	 4.07% 	 4.61% 

SALES REALIZATIONS (CENTS/LITRE) 	28.13 	2721 	29.02 	28.53 

INCREASE 	 3 40% 	 1.71% 

CANADIAN GASOLINE PRICE RESPONSE TO CRUDE OIL PRICE CHANGES; 
A DESCRIPTIVE AND STATISTICAL ANALYSIS OF THE SIX RESIDENTS' 
COMPLAINT ABOUT THE PRICE RISE DURING SPRING 1996 

4. THE SIX RESIDENTS' COMPLAINT MODEL - MARGINS 
VERSUS MARK-UPS 

The Six Residents' complaint is based on an artificial concept of the nature of 
an "idear competitive petroleum products industry. I express and decompose 
that ideal in the following statements: 

1) Crude oil pricing is determined by global forces that extend beyond the 
influence of even all Canadian oil companies acting as a group. Those 
same international forces allegedly fail however to influence wholesale 
and retail gasoline prices. 

2) Refineries acquire crude at a given price and produce a slate of 
petroleum products and each of those products "ought" in a competitive 
market to sell at wholesale and retail at fixed (over time) mark-ups over 
an equal volume of crude oil. 

3) In fact, to even approach the standard set by Item 2, demand for each 
petroleum product would have to be at least perfectly predictable over 
time, all refineries would need to be of the same type, and all crude oils 
homogeneous or the refineries would need to be completely flexible in 
the matching of crude types and product slates without cost penalties. 

4) Moreover, the Six Residents' ideal principles would only be realized 
were inventories of crude and products not a business necessity and the 
world were characterized by just in time crude production, refining and 
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distribution, instead of a reality of heavy capital investments in "sunk" 
refinery facilities of differing technical characteristics. 

5) Altematively, the ideal might be realized if crude oil prices for all types of 
crude oil were fixed or could be perfectly forecast. 

To operationalize the Six Residents' model, I recast it as follows: the retail price 
of gasoline is at each moment of time a constant mark-up over the price of crude 
oil. This working assumption captures the essence of the Six Resident's 
expectations of a competitive market. Here it is only a working hypothesis. 
There is no reason why in principle the Six Resident's model ought to capture 
price relationships in the petroleum industry. In fact, the mark-up is likely to vary 
for a variety of reasons regardless of the level of competition among gasoline 
refiners and marketers. 

Most importantly, for both daily price data and weekly price data from 1990 to 
June 1996, especially for Toronto, there is a strong downward trend in the price 
of gasoline at the rack and in the price of gasoline at retail. There is no similar 
trend in the price of crude oil. All three series - crude oil, rack price and retail 
price - follow an annual seasonal pattern and I first remove the seasonal 
variation from each series. 11  

Initially I proceeded to remove the trend from each series. However, on 
reflection I decided that the downward trend in rack and retail prices of gasoline 
is a significant observation about market performance and does not represent 
anticipated inflation or anticipated technological change. It reflects a steady 
decline of the mark-up and equivalently the gross revenue margin available to 
the refiner-marketer. The trend is a more important measure of the level of 
competition than any short term shift in relative prices. For example, Toronto 
rack prices have in recent years moved closer to Buffalo rack prices, reflecting 
more intense rather than less intense competition. 

The point is that the downward trend in the margin and mark-up is a reflection of 
competitive conditions in the industry. It is not an exogenous influence as 
inflation might be in other industrial and macro-economic contexts. It is beyond 
the scope of this report to investigate each of the factors that might influence 
variation in the observed mark-up and margin. However, the following list of 
factors will be a useful point of reference. 

Among the numerous reasons for variation in the mark-up are: 

1. There is no single price series for a homogeneous crude oil. Though prices 
of different crude oils, differentiated largely by specific gravity and sulphur 
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content, are highly correlated, they are not perfectly correlated. 12  Footnote 
11 reports several correlation's for diffèrent crudes. They are very high 
among light and heavier oils but correlation's of prices of light and heavy oils 
are low. Each refiner will have a different acquisition cost because each will 
buy a crude stream that optimizes the mix of output with the type of refinery 
in place and the transportation infrastructure available. In the long run, 
refineries may be altered to handle a wider variety of crude streams, but that 
process would introduce numerous delays between the change in the price 
of a particular crude and the decision to invest in adapting facilities or in new 
transportation systems. Moreover, if the change in the spread of a crude 
price is thought to be temporary, the decision to invest to upgrade or adapt a 
refinery, or build a new pipeline for example, will be postponed. Refiners 
acquisition costs will therefore reflect transportation differentials, local 
availability and optimal matching of crude type to the best mix of products. 

2. The optimal mix of products is sensitive to seasonal changes and to the 
relative prices of substitutes such as natural gas and natural gas liquids or 
coal. 

3. The mark-up with respect to gasoline will reflect different sales potential for 
the full range of products produced from a barrel of crude oil. Though a 
refinery can be rescheduled to produce products in different proportions, 
within limitations, it cannot produce only gasoline, or only heating oil. 
Therefore low returns from for example diesel or residual (bunker) oil sales 
will force the refiner to seek if the market permits a higher retum from 
gasoline. 

4. Regardless of refinery economics, refiners market gasoline in competition 
with supplies from other refineries that may have different configurations. 
Therefore, product prices will be determined in broad geographic and 
product markets reflecting demand conditions, supply (refinery types and 
refinery availability), relative transportation costs for crude oil and for 
finished refined products. It is simplistic to imagine that each refiner prices 
"retail" products at the stations it owns or manages at a constant mark-up 
from its own crude oil acquisition costs. 

5. Observed variables, especially when observed over a short period of time, 
may be subject to numerous errors because of unavoidable limitations in the 
price collection system. 

6. Observed variables over a short period of time may reflect a dis-equilibrium 
rather than an equilibrium in the industry. For example, service station 
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numbers are dropping quickly in Canada so that retail margins are likely 
below a satisfactory rate of return except for the best located stations that 
pump the largest volume of gasoline. 

7. Inventory risks accompany periods characterized by varying price volatility. 
Though financial risk sharing instruments exist to moderate risk, there are no 
perfect hedges. Refiners anticipating a crude oil price decrease or product 
price decrease will minimize inventories of crude and products respectively. 

8. Uncertainty about future environmental regulations affect each refiner's 
judgement of how to invest in refinery modernization and how to adapt to 
relative price changes in crude oils. 

With the above listed over-simplified picture in mind, my research strategy is to 
investigate to what extent the Canadian reality approaches the Six Residents' 
ideal. 

Recall that the Six Residents imply that the price of gasoline ought to sell at a 
constant mark-up over the then current price of crude oil. It follows that any 
increase in the crude price would be quickly reflected in an identical percentage 
increase in the retail gasoline price. 

The mark-up is a useful measure of industry performance to the extent that 
refining and distribution costs, other than the crude oil input, rise proportionately 
with the cost of the crude oil. Among the possible costs that adjust with crude 
increases are inventory carrying costs and transportation expenses. However, 
labour, administrative and capital expenses would not be correlated with crude 
oil prices. Therefore, typically, industry performance is measured by the margin 
between prices at different stages of the industry rather than by the mark-up of 
one price over another. 

Since the mark-up is the measure deemed relevant in the Six Residents' 
complaint, my analysis proceeds by calculating and examining both 
performance measures - the mark-up and the margin. 
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1/28/1992- 6/26/1996 	1/2/1996- 6/26/1996 	2/27/1996- 6/26/1996  
Men  
EDMONTON 	4.49 	 2.68 	 3.82  
REGINA 	 6.88 	 5.44 	 5.13  
VANCOUVER 	6.68 	 5.96 	 6.03  
MTL 	 5.65 	 5.19 	 5.02  
TOR 	 4.66 	 1.93 	 1.96  
OTTAWA 	 3.99 	 4.27 	 4.56  

MARK:122  
EDMONTON 	1.22 	 1.11 	 1.16  
REGINA 	 1.33 	 1.23 	 1.21  
VANCOUVER 	1.30 	 1.25 	 1.23  
MTL 	 1.28 	 1.24 	 1.22  
TOR 	 1.22 	 1.08 	 1.08  
OTTAWA 	 1.19 	 1.19 	 1.19 

TABLE 7 MARK-UP(%) AND MARGIN(CENTS PER LITRE), RETAIL 
REGULAR GASOLINE AND THE RACK PRICE, BY CITY AND SEVERAL 
TIME PERIODS(NOT SEASONALLY ADJUSTED PRICES) 

Table 7 above summarizes my findings from the descriptive analysis. The rack 
price used in Table 7 is the price posted by Imperial Oil (average for the week) 
and the retail gasoline price is for regular gasoline sold at self-serve stations 
and as recorded by Natural Resources Canada (NRCan) once each week and 
averaged over all stations in the sample. 

Moving across rows in Table 7, both for margins and mark-ups it is clear that the 
mark-up and the margin for the first half of 1996 (to the week beginning on June 
26) and for the shorter period starting February 27, 1996 and ending the week 
starting June 26, 1996, do not differ significantly from the values in the first two 
columns for the entire period beginning on January 28, 1992. The mark-up is 
lower in all cities except Ottawa where it remains the same. The margin is lower 
everywhere except Ottawa where it went up. 

The more interesting analytic question posed by the data in Table 7, and not 
one asked by the Six Residents, is why the mark-ups and margins for retail 
distribution vary so much across cities. 

In my 1995 study on behalf of the Bureau of Competition Policy in the Mr. Gas 
case, I emphasized that the average volumes per service station vary 
dramatically from region to region and from city to city. 13  Therefore, the costs of 

13Lermer, George. ECONOMIC REPORT IN THE MATTER of the Competition Act and Mr. Gas  
Limited and several other Ottawa area easoline retailers  (Suny's Petroleum Inc. and Seaway Gas & Fuels 
Ltd.) April 18, 1995. 
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marketing gasoline differ significantly. Secondly, the cost of doing business 
may differ sharply between regions. Thus, higher margins in Vancouver may 
reflect higher property taxes, higher land and higher labour costs. It is less 
obvious why margins in Regina should exceed margins in Edmonton, but on the 
other hand it is pa rticularly relevant that margins in Edmonton should seem to 
be in line with those in Toronto, even though Edmonton is not served by a US 
source of gasoline supplies. 

5. DESCRIPTIVE ANALYSIS OF PRICE PATTERNS; CRUDE OIL, 
WHOLESALE GASOLINE PRICES AND RETAIL GASOLINE 
PRICES 

In this section, I document margins and mark-ups between crude oil and the 
wholesale and retail gasoline price in the Toronto, Vancouver, Edmonton and 
Regina markets. A brief summary is also reported that includes a less detailed 
analysis for other cities. 

I choose to look at several urban markets across the country because Canada 
is not a single geographic market for refining and retailing gasoline. For 
refining purposes, there are three cohesive regions, Western Canada, Ontario-
Quebec(St Lawrence basin) and the Maritimes. 14  For distribution, regions have 
an urban flavour (partly because gasoline price data are typically reported by 
municipality). Retail prices tend towards homogeneity within broader price 
areas than a municipality- Southem Ontario, Northern Ontario, Montreal, Rest of 
Quebec, Atlantic, Prairies and BC. 

For the purposes of an analysis of market power, the geographic refinery 
segment of the vertical gasoline business, incorporates nearby US gasoline 
terminals and refineries and recognizes the potential for marine imports from off 
shore. 

5.1 DESCRIPTIVE EVIDENCE FROM AVERAGE WEEKLY PRICE DATA, 
TORONTO 

Toronto retail gasoline ex tax prices  are  compared with the averages over the 
week of the IOL rack prices at its Toronto terminals. 15  NRCan collects the retail 
gasoline prices as posted at a sample of self-serve service stations. Though in 

14 A rationale for this geographic brealcdown is reported in The Director of Investigation and Research 
(Applicant) and Imperial Oil Limited (Respondent) , Notice of Application, The Competition Tribunal, 
IN THE MATTER OF an Application by the Director of Investigation and Research under sections 92 and 
105 of the Competition Act, R.S.C. 1985, c.c-34, as amended; AND IN THE MA1TER of the 
acquisition by Imperial Oil Limited of the shares of Texaco Canada Inc. 
is Rack prices are reported for the postings of each Canadian refmer  but! use IOL's posted rack price which 
has been a transaction price for a longer historical period than the postings of other companies. 
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recent years the rack prices have represented transaction prices for smaller 
independents, larger independents that supply several stations typically 
negotiate a discount from the rack price of reportedly between .7 and 1 cent per 
litre. The actual transaction price is also the opportunity cost of the gasoline for 
deliveries that the refiner-marketer makes to its wholly owned and wholly 
managed stations and for delivery to dealers at owned and leased stations. 
The delivery to dealers is priced at a dealer tankwagon price, but discounts from 
tankwagon are common. 

Figure 11 TORONTO; WEEKLY AVERAGE PRICES; RETAIL AND RACK 
PRICES FOR REGULAR GASOLINE; 01/02/1996 TO 06/18/1996 

(REGEXTOR IS 71-1E TORONTO RETAIL PRICE OF REGULAR UNLEADED GASOLINE AND 
RACKTOR IS THE IOL RACK PRICE IN TORONTO OF REGULAR UNLEADED GASOLINE) 
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Figure 13 
TORONTO AND 
BUFFALO DAILY 
RACK PRICES; 
1/02/1996 TO 
6/18/1996 

(BUFFREG IS THE RACK 
PRICE IN BUFFALO OF 
REGULAR GASOLINE 
AND RACKTOR IS IOUS 
TORONTO RACK PRICE 
FOR REGULAR 
GASOLINE.) 

In Southem Ontario, independent gasoline wholesalers and retailers have the 
option of trucking gasoline from Buffalo terminals. Therefore a refiner in 
Southern Ontario would quickly lose market share to independents were it to 
set its rack prices above those at other Toronto terminals or to exceed Buffalo 
prices by more than the extra trucking cost to send a truck to Buffalo terminal 
rather than a Toronto terminal. Figure 12 above shows how closely the Toronto 
and Buffalo rack prices track each other. 

Table 8 below reports the mark-up and the margin for four periods- (i) 1/2/90- 
6/25/96; (ii) 1/23/92 - 6/25/96; (iii) 1/1/96-6/25/96 and (iv) 2/27/96-6/26/96. 
Period (i) is the longest period covered by the data. Period (ii) omits the effects 
of the 1990 Kuwait crisis. Period (iii) covers all of 1996 to date and period (iv) 
begins in March, 1996. The mean value of the Toronto region mark-up is 
respectively 1.15, 1.14, 1.11 and 1.10 over the four periods. Therefore, 
because mark-ups fall instead of rise, the Six Residents complaint is definitely 
rejected for Toronto for the retail-rack price differential. 



TABLE 8 TORONTO RETAIL GASOLINE PRICES; WEEKLY 
AVERAGE; MARGINS AND MARK-UPS RELATIVE TO THE 
TORONTO RACK REGULAR GASOLINE PRICE; 1/2/90 TO 
6/25/96 AND SELECTED PERIODS IN 1996 

1/2/90 	to 6/25/1996 	1/1/96 	to 6/25/1996 
1218134:11E 	MAB22111 	MARK-UP 	M8E.M.  

Mean 	1.15 	3.43 	1.11 	2.68  
Maximum 	1.43 	9.06 	1.22 	4.95  
Minimum 	0.97 	-1.00 	1.02 	0.45  
Std. Dev. 	0.10 	2.18 	0.05 	1.16  

1/23/92 	to 6/25/1996 	2/27/96 	to 6/25/1996 
MARISallE 	Milfee 	MARISa.U.E 	IMIROIN  

Mean 	1.14 	3.07 	1.10 	2.65  
Maximum 	1.43 	8.56 	1.18 	4.65  
Minimum 	0.97 	-0.64 	1.05 	1.37  
Std. Dev. 	0.09 	1.85 	0.04 	0.95 
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If there is remaining problem in gasoline pricing by the refiner-marketers, it must 
be that there has been an offsetting increase in the mark-up between the rack 
price and the crude price. 

Before tuming to the crude-rack comparison, for the sake of completeness, 
Table 9 reports the average weekly margins of gasoline retail prices over the 
rack price from January 16, 1996 to June 26, 1996. In only four of twenty three 
weeks is the margin significantly above the margin from 1992 to 1995 (3.07). 

Regardless of the degree of rivalry among Ontario refiners, the landed price of 
Buffalo gasoline sets a ceiling on Southem Ontario gasoline prices. 

01/16/96 	0.89 	0.45 	3.25 	3.95 	1.91  
02/20/96 	4.07 	4.21 	1.67 	1.87 	3.07  
03/26/96 	3.45 	1.37 	3.21 	3.55 	2.05  
04/30/96 	4.65 	2.39 	2.65 	1.39 	2.57  
06/04/96 	2.33 	2.81 	1.85 

TABLE 9 TORONTO RETAIL REGULAR GASOLINE MARGIN OVER THE RACK 
PRICE;CENTS PER LITRE; WEEKLY 01/16/96 TO 06/18/96 NOT 
SEASONALLY ADJUSTED 

Figure 13 above indicates that the Toronto and Buffalo rack prices relationship 
has been maintained through June 1996. Southem Ontario wholesale 
gasoline prices are therefore only indirectly linked to domestic refiner costs and 
distribution costs. Although it may be an interesting intellectual exercise to look 
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at the link between wholesale gasoline and the crude oil prices, in Southern 
Ontario certainly the refiner is a price taker at the wholesale level. 

The Ontario refiner sets its rack price with an eye on Buffalo terminals and other 
refiners. Buffalo prices are in tum related to the New York Harbour Cargo 
prices which represent robust spot prices on which the industry focuses. Many 
individual contracts throughout North America call for floating prices that adjust 
by a fixed amount in relation to the New York Harbour price. Buffalo also 
competes with terminal centers throughout the North East United States. 

The number of competing US refiners, the large size of the independent 
wholesale and retail marketing business, the extensive facilities for gasoline 
imports, and a dense network of pipelines and terminals all serve to reduce the 
potential for the exercise of market power. By contrast, the domestic Canadian 
industry has fewer refiners and a smaller independent marketing arm. 

Possibly as a result of competition from retailers with access to US refinery 
product, despite low profits, in Toronto the trend in the refiners margin between 
the retail and rack price has been steadily downwards (t statistic =-11) (before 
seasonally adjusting the retail price series). It is true that 1990 was a period of 
high mark-up because of the Kuwait crisis, but Table 8 above indicates that a 
similar reduction follows when using a 1992 starting date. 

For the purpose of my analysis therefore, I rely on the US wholesale price of 
gasoline as a competitive guideline. Moreover, there is considerable evidence 
that a typical US refiner operates with far lower operating costs than a 
Canadian refiner. That lower operating cost differential however may largely be 
due to the US refiners' greater capital investments so that lower US operating 
costs are off set by lower Canadian capital costs. Nevertheless, operating costs 
are marginal costs and in a period of excess capacity, US prices fall below total 
average costs and US refiners have in several recent years reported losses. 
Canadian refiners exposed to actual or potential wholesale gasoline price 
competition therefore would be unlikely to directly relate their rack prices to their 
own crude oil acquisition costs. 

The relationships we observe between prices at each stage of the Canadian 
industry - the crude and the rack, the crude and the retail and the rack and the 
retail price - are the result of integration of petroleum and petroleum product 
markets across North America and not the result of each firm choosing to 
slavishly follow a cost based pricing formula. 
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TABLE 10 TORONTO MARGIN AND MARK-UP; THE RACK 
PRICE OVER THE CRUDE OIL PRICE (CANADIAN PAR AT 
MONTREAL) 

1/23/92 	to 	2/27/1996 	2/27/96 	to 	6/25/199f 

	

TORONTO 	.MBESzlhl 	MARK-LE 	Mer2111 	_....mizeseoe  
Mean 	5.43 	1.35 	5.95 	1.31  

	

Maximum 	10.88 	1.78 	8.89 	1.48  

	

Minimum 	2.67 	1.17 	2.37 	1.11  

	

Std. Dev. 	1.22 	0.09 	1.46 	0.08 
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5.2 EVIDENCE ABOUT THE LINK BETWEEN CRUDE OIL, THE WHOLESALE 
AND THE REGULAR GASOLINE PRICES, TORONTO, VANCOUVER, 
REGINA AND SUMMARY FOR OTHER SELECTED CITIES: 

As shown above in Table 7, the margin between the retail price and the rack 
price in 1996 is not unusual in several Canadian cities. Figure 15 below shows 
that the margin in Toronto rose steeply for a brief period in 1996, but as shown 
in Figure 12 above it is common to observe similar periods when the price 
series is both above and below the trend. 

Therefore, if there is anything unusual to note about the Ontario gasoline market 
during the spring of 1996, it must be the result of an altered relationship 
between the prices of crude oil and gasoline rack prices. 
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FIGURE 14 CRUDE OIL PRICE 
(CANADIAN PAR) AND 
TORONTO RACK PRICE; CENTS 
PER LITRE; 1/02190 - 6/26/96 

(MONTCPAR IS THE MONTREAL PRICE OF 
CANADIAN PAR CRUDE AND CHICCPAR IS 
THE SAME CRUDE STREAM PRICED AT 
CHICAGO.) 

Figure 14 above shows that it is not unusual for the relationship between the 
crude and the gasoline rack prices in Toronto to display the pattem observed 
during 1996. Unlike the downstream gasoline retail and wholesale businesses, 
a downward trend is not evident in the differential between the crude and the 
rack prices. 
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Table 10 confirms that the Toronto rack price mark-up over the crude oil price 
(Canadian par at Montreal)' 6  has been reasonably stable at least since 1990 at 
about 35%, and has averaged 31% through 1996 to date. Moreover, the mark-
up is less volatile than the margin. The margin is up since March, 1996 by 0.5 
cents over the mean from 1992 to 1995. The mark-up is down from 1.35 to 1.31. 

Figure 15 TORONTO; DAILY PRICES; 
MARGIN BETWEEN RACK PRICES 
FOR REGULAR GASOLINE AND 
CRUDE OIL PRICE (CANADIAN 
PAR AT EDMONTON); 02/27/1996- 
06/26/1966; UNADJUSTED. 

Figure 15 brings into sharp relief that 
regular gasoline rack prices rose steeply 
compared to crude oil prices for a brief 

period in late March, 1996. However, that increase was a short-lived spike that 
is not an unusual event. From January 1992 to the end of February 1996, the 
margin varied from a low of 2.67 and a high of 10.88, and the standard 
deviation is 1.22. By contrast, the mark-up moved in the range of 1.17 to 1.78. 
In short, in 1996, and especially in March and April 1996 there was a spike in 
the margin of the Toronto rack price over the then current cnide oil price. As is 
clear from Figure 13 above, and the historical level of variance in margins and 
mark-ups, the short-lived spike is far from being an unusual event. 

16  I do not have the relevant data for Toronto deliveries. However, looking at monthly data it is evident 
that the Toronto and Montreal differential is stable over time and reflects the additional pipeline costs. 
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Applying the Six Residents' "mark-up" criterion makes it clear that the spring 
1996 price experience resulted from an unusual and significant mark-up of the 
rack price over the crude price during period. However, as indicated in Table 
10, for the period from March to the end of June 1996 taken together, the 
average mark-up was below the level of the mark-up averaged over the 
previous four years. 

LS // Dependent Variable is MARKUP  
I 	I  

Sample(adjusted): 1/08/1990 6/17/1996  

Variable 	 Coefficient 	&Statistic  

MARKUP(-1) 	0.332 	 6.772  
SEDCPARVVEDS 	-0.041 	 -8.135  
TREND 	 -0.001 	 -8.256  
C 	 2.003 	 12.748  

Adjusted R-squarec 	0.562  
Durbin-Watson stat 	2.135 

TABLE 11 MARK-UP (RETAIL GASOLINE OVER THE CRUDE OIL 
PRICE) RESPONSE TO A CHANGE IN THE CRUDE OIL PRICE 

More importantly, Table 11 shows that the mark-up is negatively related to the 
crude-oil price (the coefficient of the crude oil price variable (SEDCPARWEDS) 
is negative and significantly different from zero- the T variable is above 2). That 
conclusion is contrary to the Six Resident's conclusion. On the other hand, 
Table 12 confirms that the margin is relatively stable with respect to increases 
and decreases in crude oil prices. The coefficient of SCEDPARWEDS in Table 
12 is negative but the t value is below 2 (absolute values) and therefore may 
well be zero. 
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LS // Dependent Variable is MARGIN 

Sample(adjusted): 1/08/1990 6/17/1996 

Variable 	 Coefficient 	t-Statistic 

MARGIN(-1) 	0.384975 	 7.712225 
SEDCPARVVEDS 	-0.08493 	 -1.41229 
TREND 	 -0.01415 	 -7.5812 

10.97315 	 8.462937 

Adjusted R-squared 0.460751 
Durbin-Watson stat 2.302358 

TABLE 12 TORONTO RETAIL REGULAR GASOLINE (EX TAX) 
MARK-UP OVER THE CRUDE OIL PRICE (TORONTO RETAIL PRICE 
AND EDMONTON CPAR PRICE ARE SEASONALLY ADJUSTED) 
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5.3 THE VANCOUVER MARKET 
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In the remainder of this descriptive section I report more succinctly than about 
Toronto on the margins and mark-ups over the relevant period in Vancouver, 
Regina, Edmonton and summarize similar results for several other cities. The 
downward trend in the retail -crude oil price margin for Toronto also holds in 
Vancouver and Edmonton but not in Regina and Winnipeg (See Table 16 
below). More importantly, as illustrated below in Figure 20, the Vancouver rack 
price closely tracks the Anacortes, Washington rack price (the closest large US 
gasoline refining and terminal center). As shown above in Figure 17, the 
Vancouver gasoline retail price (ex tax) also follows a distinct downward trend. 
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Figure 18 VANCOUVER 
MARGIN; RETAIL PRICE 
OVER THE RACK PRICE 
WEEKLY PRICES NOT 
SEASONALLY 
ADJUSTED; 912211992 - 
6/26/96 

Similarly, Figure 18 indicates a modest downward trend in the retail over rack 
margin in Vancouver which was sharply reversed in 1996. 

The 1996 price increase in crude oil did translate into a sharply higher mark-up 
as well. However, Figure 19 below shows the mark-up in sharp relief. Figure 
19 verifies a modest downward trend and indicates frequent fluctuations 
around the trend. This observation is reinforced in Table 13 below which 
indicates that the mark-up since March 1996 averages 1.49 compared to 1.53 
for the period from 1992 and to 1.43 for all of 1996, to date. The average mark-
up has been surprisingly stable in Vancouver throughout the 1990s, with a 
standard deviation of 0.12. 

Figure 19 VANCOUVER MARK-UP 
(RATIO) OF RACK PRICE OVER 
EDMONTON PAR CRUDE; DAILY 
PRICES; 9/25/92 - 6/26/96 

TABLE 13 VANCOUVER MARK-UPS AND MARGINS OF RACK OVER CRUDE OIL, 
DAILY PRICES; TO 6/26/1996 FROM 1/28/1992; 1/2/1996; 2/27/1996 

	

1/28/1992 	- 6/26/1996 	1/2/1996-6 12611996 	2/27/1996 -6/26/1996  

	

!MIME 	il .1 z 	k 	jil.ARLUE 	Meet 	1118ELL- LE 	MAU&  
Mean 	1.53 	7.62 	1.43 	7.53 	1.49 	8.80 
Maximutr 	1.90 	13.29 	' 	1.76 

	
13.29 	1.76 	13.29  

Minimum 	1.17 	2.89 	1.17 	2.89 	1.20 	4.14  
Std.  Dey. 	0.12 	1.60 	0.15 	2.82 	0.15 	2.45 
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Figure 20 REGULAR GASOLINE DAILY 
RACK PRICES; VANCOUVER, 
ANACORTES- WASHINGTON & 
THE NEW YORK HARBOUR PRICE; 

9/25/92-6/26/1996 

Figure 21 VANCOUVER REGULAR 
GASOLINE RETAIL PRICE AND 
THE ANACORTES RACK PRICE; 
WEEKLY PRICES; 1/02/1990 - 
6/26/1996 

Figure 22 VANCOUVER REGULAR 
GASOLINE RETAIL AND RACK PRICES, 
WEEKLY AVERAGE; 12/28/1995 - 
6/18/1996 

In conclusion, Vancouver retail and wholesale gasoline prices rose in spring 
1996 by more than would have been expected from the traditional relationship 
with the Edmonton par crude. However, the Vancouver rack price did not 
exceed the Anacortes price at any time, and for May and June, the Vancouver 
price was significantly below the Anacortes price. 

The Edmonton-Vancouver differential is affected by access to capacity on the 
TransMountain pipeline for gasoline shipments from Edmonton to Vancouver, • 
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and by storage and cleaning facilities in the Vancouver area. Thus the 
Edmonton gasoline price is not always tied to the Anacortes gasoline price 
though Figure 19 shows a tendency over time for the two prices to equalize. 

5.4 EDMONTON AND REGINA 
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Figure 23 REGINA RACK PRICE; 
MARGINS AND MARK-UPS 
RELATIVE TO THE EDMONTON 
CRUDE OIL PRICE; DAILY 
PRICES; 9/25/92 TO 6/26/96 
(REGREG IS IOUS RACK PRICE FOR REGULAR 
GASOLINE AT THE REGINA RACK.) 

Figure 24 REGINA; RETAIL REGULAR 
GASOLINE EX TAX PRICE AND RACK 
PRICE; 9/22192-6/26/96 

Unlike most other parts of Canada, Edmonton area refiners and the 
Saskatchewan Federated Co-operative refinery face no obvious US 
competition at the wholesale gasoline level when marketing on the Prairies. 
The local competition is among the refiners. However, since gasoline is today 
moved from Edmonton to Vancouver by pipeline, the net-back from Vancouver 
sales would create a strong incentive for Edmonton refiners to market on the 
Prairies whenever the local margin exceeds the net-back from sales to 
Vancouver. In turn, Vancouver pricing is disciplined by potential imports from 
Anacortes Washington. 

Nevertheless, given the absence of a direct US competitor, the Edmonton 
market provides a case study of the vigour of domestic competition. Regina is 



9122192 7/20/93 5/17/94 3/1495 1 116196 

14 - 
12 
10 — 
8 - 

6 	, 
4 - 
2 - 
0 -a 

rliN1h1,N11 REGINA MARGIP1  

CANADIAN GASOLINE PRICE RESPONSE TO CRUDE OIL PRICE CHANGES; 
A DESCRIPTIVE AND STATISTICAL ANALYSIS OF THE SIX RESIDENTS' 
COMPLAINT ABOUT THE PRICE RISE DURING SPRING 1996 

included here because the Saskatchewan Federated Co-op operates a refinery 
and markets gasoline in competition with the major refiner-marketers. 

Unlike Toronto, there is no indication of a downward trend in Regina. Figure 24 
indicates that in Regina retail prices seem to make steeper moves both up and 
down and to remain stable for slightly longer than elsewhere. Regina and 
Winnipeg are the only two cities I studied in which the trend of retail to crude oil 
price margin does not slope downward. However, as shown in Table 12, in 
1996, the mark-up and the margin are lower than the average for the period 
from August 22, 1992. 
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Figure 25; REGINA, 
REGULAR 
GASOLINE 
RETAIL OVER 
RACK PRICE 
MARGIN; NOT 
SEASONALLY 
ADJUSTED; 
9/22/92 - 6/26/96 

TABLE 14 REGINA; REGULAR GASOLINE RETAIL OVER RACK PRICES; 
MARGINS AND MARK-UPS; WEEKLY DATA; TO 6/26/1996 FROM 9/22/92, 

1/2/96, 2127/96 

1/2196  to 6/26/1996 	2/27/96 to 6/26/1996  
MARK-UP MARM, MARKLUE 

	

1.24 	5.49 

	

1.34 	8.26 

	

1.05 	1.14 

	

0.07 	1.47 

9/22/92to 6/26/1996 
MAffike MARGIN 

Mean 	1.33 	6.88 
Maximum 	1.64 	12.32 
Minimum 	0.8 	-4.5 
Std. Dev. 	0.13 	2.34 

1.21 
1.33 
1.05 
0.07 

to 6/26/1996 
Mare. 

5.16 
8.26 
1.14 
1.64 
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Figure 26 EDMONTON, REGULAR GASOLINE 
RETAIL PRICE AND RACK PRICE, 01 10211996 - 
6/26/96 
(REGEXED is the ex of tax retail price, and 
EDMREG is 10L's posted Edmonton rack price). 

FIGURE 27 
EDMONTON; 
MARGIN AND 
MARKUP FOR 
REGULAR 
GASOLINE EX 
TAX OVER THE 
EDMONTON 
PAR CRUDE 
PRICE; 9/22/92 
TO 6/18/96 

Figure 27 above reports a sharp rise in the Edmonton retail price above the rack 
price in March through May 1996, but during much of the first half of the year the 
margin was low. In fact, the mark-up over rack in Edmonton has followed a 
downward trend similar to the one noted for the Toronto market. The margin 
has been falling by .016 cent per litre per week, or a substantial .8 cents per 
year. The drop is reflected in Table 15 below where the mean margin for the 
first half of 1996 is 2.70 cents compared to 4.49 cents for the entire period from 
9/22/1992 to 6/26/1996. 

TABLE 15 EDMONTON, REGULAR GASOLINE RETAIL AND RACK PRICES, 
MARGINS AND MARK-UPS, TO 6/26/1996 FROM 9/22/1996, 1/1/96, 2/27/1996 

	

9/22/1992 - 6/26/1996 	1/2/1996 - 6'26/1996 	2/27/1996 - 6/26/1996  
MABILLLE 	" .1  ; 	k 	ISÉIABISate 	M911Q111 	'MAWS:ILE 	MilfiGht  

Mean 	1.22 	4.49 	1.11 	2.70 	1.16 	3.82  
Maximum 	1.51 	9.72 	1.27 6.08 	1.27 	6.08  
Minimum 	0.82 	-3.62 	0.82 	-3.62 	0.96 	-1.00  
Std. Dev. 	0.12 	2.36 	0.11 	2.50 	0.07 	1.80 
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6 STATISTICAL ANALYSIS OF THE RELATIONSHIP BETVVEEN 
THE CANADIAN PAR CRUDE OIL PRICES, RACK PRICES AND 
THE RETAIL PRICE OF REGULAR GASOLINE - ASSUMING 
SYMMETRY IN THE SPEEDS OF ADJUSTMENT. 

6.1 SUMMARY OF LINKAGES FROM CRUDE OIL TO RACK TO RETAIL 
PRICES BY CITY 

Tables 16 and 17 report a summary of results from regression models reported 
in detail in Appendix A below. 

The Tables show that the relationship is weak between the crude price and the 
retail price in a distributed lag model for most cities, and the coefficient of the 
crude price is often not significantly different from  zero. 

However, the trend is strong almost everyvvhere. Regina and Winnipeg are the 
only two cities in which there is no downward trend in the margin between retail 
prices and the crude price. In every other city, there is a significant downward 
trend. 

The speed of adjustment is fastest in Toronto, followed by Vancouver and is 
about four to five weeks for half the total adjustment in most other markets. The 
explained variation is lowest in Regina, followed by Toronto and Vancouver. In 
other cities the explained variation is very high. 

In virtually all cities, a short spike in gasoline retail prices in April 1996 comes 
after a long period of increasing crude oil prices. Crude prices rose by almost 
50% between mid January and mid April, 1996. Retail prices in some cities 
appeared to rise unusually because in mid January several short but intense 
price wars drove retail prices down to unrealistically low levels. An analysis of 
mark-ups and margins indicates that there was no systematic increase in mark-
ups or margins, and indeed, the 1996 level of the gasoline mark-up over the 
crude price and over the rack price was typically lower than in previous years. 
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TABLE 16 SUMMARY FOR SELECTED CITIES; CRUDE 
OIL PRICE INFLUENCE ON THE RETAIL REGULAR 
GASOLINE PRICE ; THE PRESENCE OF A 
SIGNIFICANT TREND IN THE MARGIN BETWEEN 
THE CRUDE AND RETAIL PRICES AND SPEEDS 
OF ADJUSTMENT 

I 	I 	k 1 	n 	; 	 : 	 " 	 " 	 D 	: 

CALGARY 	YES 	NO 	4.44 	1.35  
EDMONT0h 	YES 	YES/1MS 	3.41 	0.78  
HAUFAX 	YES 	NO 	12.19 	1.04  
MONTREAL 	YES 	YES 	5.59 	1.98  
OTTAWA 	YES 	NO 	724 	0.95  
QUEBEC 	YES 	NO 	6.45 	1.34  
REGINA 	NO 	NO 	4.33 	123  

ST JOHN 	YES 	YES/POS 	9.53 	0  
ST JOHNS 	YES 	NO 	1327 	1.75  
TORONTO 	YES 	NO 	0.67 	0.76  
VANCOUVEI 	YES 	NO 	119 	328  
WINNIPEG 	NO 	NO 	5.91 	3.04 

TABLE 17 SUMMARY FOR SELECTED CITIES; 
RACK PRICE INFLUENCE ON THE RETAIL 
REGULAR GASOLINE PRICE ; THE 
PRESENCE OF A SIGNIFICANT TREND 
AND SPEEDS OF ADJUSTMENT 

CITY 	TREND A  TREND B  SPEED A BPEED B 
CALGARY 	NO 	NO 	1.67 	1.8 
EDMONTON 	YES 	NO 	025 	13.31 
MONTREAL 	YES 	YES 	0.85 	0.47 
QUEBEC 	YES 	YES 	1.57 	2.57 
REGINA 	NO 	NO 	1.95 	2.03 
TORONTO 	YES 	NO 	0.01 	0.09 
VANCOUVER 	NO 	NO 	1.43 	1.8 
WINNIPEG 	NO 	NO 	326 	0.88 

PERIOD A 11/22/1992-12/11/1995 
PERIOD B 1 /1 /1 996-611 8/1 996 
TREND YES-SIGNIFICANT AT 95% 
SPEED VVEEKS TO COMPLETE HALF THE ADJUSTMENT 
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6.2 TORONTO-CRUDE TO RETAIL -SYMMETRY ASSUMED 

Figure 28 TORONTO RACK TO RETAIL GASOLINE MARGIN 1988 
TO 1994 

PETROLEUM PRODUCTS INDUSTRY 
TORONTO RACK TO RETAIL EX-TAX PRICE 

MARGINS FOR REGULAR UNLEADED GASOLINE 
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Table 18 below confirms that the Six resident model fails accurately to describe 
the relationship between gasoline retail prices and crude oil prices. The margin 
is clearly not fixed. The key factor affecting the calculation is the trend. The 
retail price has been tending downwards, but there is no clear trend in the crude 
oil price. Moreover as shown in Figure 28 above the downward trend in the 
margin is not merely because the data begins in 1990. Prices rose briefly in 
1990 during the Iraq-Kuwait crisis, but that rise interrupted a downward trend 
that was continuing from at least 1988. 



TABLE 18 TORONTO REGULAR GASOLINE RETAIL PRICE (EX TAX) 
REGRESSED ON THE CRUDE OIL PRICE AND THE TREND; 1/2/90 TO 
6/26/1996 

Variable  
REGEXTOR 
EDMCPAR 
TREND 

Adjusted R-squared 
Durbin-Watson stat 
SAMPLE 

Coefficientt-Statistic 

	

0.75 	11.12 

	

-1.17 	-12.00 

	

19.06 	16.75 
0.48 
0.86 

1/2/90to 6/26/1996 
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FIGURE 29 TORONTO GASOLINE 
MARK-UP OVER THE CRUDE OIL 
PRICE DISTRIBUTION 

Figure 29 shows that over the period, the average mark-up is 50% for Toronto 
regular gasoline (ex tax) over the price of Edmonton par crude oil delivered in 
Montreal. However, Table 18 indicates that for the long run relationship 
between crude oil and Toronto regular retail gasoline price (ex tax), a 1 cent per 
litre increase generates a .75 cent per litre increase in the retail price of 
gasoline. Other factors affecting the relationship is the downward trend over 
the period for the spread between the crude and the retail gasoline price. In 
addition, since the constant in the linear equation is greater than zero at a high 
level of confidence, the mark-up is not a constant. 

However, the forecasting equation reported in Table 18 explains just 48% of the 
retail price. A far better fit between actual and forecast prices can be achieved 
by assuming a distributed lag. The applicable hypothesis is that a change in 
crude oil prices affects the retail price with a delay that declines in intensity 
geometrically over time. 
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TABLE 19 DISTRIBUTED LAG MODEL, TORONTO REGULAR GASOLINE 
RETAIL PRICE(EX TAX) ON THE CRUDE OIL PRICE AND THE TREND; 
1/2190 TO 6/26/1996 (SEASONALLY ADJUSTED) 

Variable 	Coefficient-Statistic  
REGEXTOR  
REGEXTOR(-1) 	0.43 	9.12  
EDMCPAR 	 0.52 	7.45  
TREND 	 -0.10 	-7.20  
C 	 9.69 	7.56  

Adjusted R-squared 	0.63  
Durbin-Watson stat 	2.48  
speed of adjustment 	0.83 

Table 19 reports the result of a traditional manner of estimating a geometric 
distributed lag by regressing the dependent variable on the crude oil price, the 
trend and the lag of the independent variable. 

The equation explains 63% of the variation in the retail price. A 1 cent increase 
in the crude oil price leads immediately to a .52 cent increase in the retail price 
and half the adjustment is completed in well under one week. The model 
reflected by Table 19 makes the adjustment in the retail price symmetric 
regardless of whether the crude price is rising or declining. 

However, because only 63% of the variation in the retail price is explained by 
the independent variables, a forecasting equation based on the model linking 
retail prices to crude oil prices is banded by a wide confidence range within 
which we cannot reject the hypothesis that the actual and the forecast 
observations of the retail gasoline prices are equivalent. 

In order to improve the quality of the forecast in order to assess the Six 
Residents' complaint, I tum first to an analysis of the relationship between the 
crude oil price and the posted rack price and second to the relationship 
between the rack and the retail price. 

Each of the separate models of the two distinct links in the chain explain far 
more variation than the single model linking the crude oil to the retail gasoline 
price. 
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FIGURE 30 TORONTO GASOLINE MARK-UP OVER 
THE RACK PFtICE, DISTRIBUTION 
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RACKTOR(-1) 
EDMCPAR 
TREND 

Coefficientt-Statistic 

	

0.88 	54.20 

	

0.15 	8.16 

	

-0.05 	-2.60 

	

0.74 	2.33 

Adjusted R-squared 
Durbin-Watson stat 
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6.3 TORONTO - CRUDE OIL PRICES TO IMPERIAL OIL'S POSTED RACK 
PRICE FOR REGULAR GASOLINE - SYMMETRY ASSUMED 
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As expected, the constant mark-
up model fails to explain the rack 
price as a function of the crude 
price. A 1 cent change in the 
crude price in the long run 
generates a .8 cent increase in 
the gasoline rack price. Again, 
the assumption of no lag in the 
price adjustment is rejected. 

TABLE 20 DISTRIBUTED LAG MODEL, 
TORONTO REGULAR RACK 
PRICE ON THE CRUDE OIL PRICE 
AND THE TREND; 1/2/90 TO 
6/26/1996 

Again, a distributed lag model is 
estimated and the result is reported in 
Table 20. The distributed lag model 
indicates that it takes about 6 weeks 
for half the crude oil price adjustment 
to be reflected in the rack price. The 
distributed lag model forecasts with 
great accuracy and explains 96% of 
the variance in the rack price. The 
results therefore confirm that 96% of 
variation in the rack price is explained 
by symmetric variation in the crude oil 
price. However, the effect is lagged 
over several weeks. It takes six weeks 

e oil price change to be reflected in the 

In conclusion, it is clear that the Toronto gasoline rack price posted by Imperial 
Oil closely tracks the crude oil price but with a delay measured as about six 
weeks to complete half the long term adjustment. That adjustment is assumed 
here to be symmetric for both increases and decreases in the data. More 
importantly, the data is dominated by the downward trend in the margin or the 
mark-up of rack prices over crude oil prices. 



Series: MARKUP 
Sample 1 102/1990 - 
8/18/1998 
Observations 338 
Mean 	1.158004 
Median 	1.148671 
Maximum 	1.478322 
Minimum 	0.911824 
Std. Dev. 	0.111744 
Skewness 	0.355608 
Kurtosis 	2.664463 

Jarque-Bera 8.709258 
Probability 	0.012847 

FIGURE 31 MARKUP RETAIL REGULAR 
GASOLINE POSTED RACK PRICE OVER 
THE IOL POSTED RACK REGULAR 
GASOLINE PRICE 

Sample(adjusted): 1/09/1990 8/18/1998 
Matiebkt 	CI:Mel legible 

REGEXTOR(-1) 	021 	3.84 
RACKTOR 	 Q81 	11.31 
TREND 	 -0.50 	-8.10 

3.93 	3.38 

Adjusted R-squared 
Durbin-Watson stet 
Speed of adjustment 

0.74 
213 
0.28 
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6.4 TORONTO - IMPERIAL OIL'S POSTED RACK PRICE FOR REGULAR 
GASOLINE AND RETAIL PRICE OF REGULAR GASOLINE- ASSUMING 
SYMMETRY 
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Again the mark-up is not constant. 
It averaged just under 16% and it 
declined virtually each year under 
the influence of the trend effect. 

Accordingly I report herein 
statistical results on the lag 
structure among relevant oil and 
gas prices from which the seasonal 
factors have been removed but the 
trend is left in the time series of 
prices. 

TABLE 21 DISTRIBUTED LAG MODEL; 
RETAIL ON RACK; TORONTO 
GASOLINE PRICES; 1990-1996 

The Toronto retail price for all intents and purposes responds immediately to a 
change in the rack price. The distributed lag model reported in Table 21 
provides an estimate of the time it takes for half the full adjustment. In Toronto, 
the speed of adjustment is a quarter of a week. (It is calculated as the ratio of 
the coefficient of the lagged dependent variable ( REGEXTOR) to the coefficient 
of the independent variable (RACKTOR)). 



CANADIAN GASOLINE PRICE RESPONSE TO CRUDE OIL PRICE CHANGES; 
A DESCRIPTIVE AND STATISTICAL ANALYSIS OF THE SIX RESIDENTS' 
COMPLAINT ABOUT THE PRICE RISE DURING SPRING 1996 

53 

Sample: 6/13/1995 6/18/1996  
Variable 	 Coefficient 	t-Statistic  

REGEXTOR(-1) 	 -0.04 	-0.27  
RACKTOR 	 1.35 	6.39  
T 	 0.02 	1.03  
C 	 -9.85 	-2.24 

Adjusted R-squared 	 0.77  
Durbin-Watson stat 	 226  
Speed of adjustment 	 0.00  

TABLE 22 DISTRIBUTED LAG MODEL; 
RETAIL ON RACK; TORONTO 
GASOLINE PRICES; 1995-1996 

For the past year, from 6/13/1995 to 6/18/1996 the speed of adjustment is 
immediate. There is no lag. The lagged dependent variable does not have a 
significant effect in modifying the relationship between the rack price and the 
same week's retail price. More interesting, the time trend is also not a significant 
factor. 

Sample: 1/02/1996 6/18/1996  
Variable 	 Coefficient 	t-Statistic  

REGEXTOR(-1) 	0.00 	-0.02  
RACKTOR 	 1.18 	3.62  
T 	 acq 	0.94 
C 	 -2524 	-1.18  

Adjusted  R-squanad 	0.82  
Durbin-Watson  stat 	2.11 
Speed of adjustment 	0.00 

TABLE 23 DISTRIBUTED LAG MODEL; 
RETAIL ON RACK; TORONTO 
GASOLINE PRICES; FIRST HALF OF 
1996 

The relationship remains the same for the sub-period starting in January 1996 
reported in Table 23. In 1995-96 the downward trend in the retail-rack price that 
has prevailed for a decrease has disappeared. 

The key conclusion from this section however is that neither symmetry nor 
delays in price adjustment is a relevant issue in regard to the link between the 
rack and the retail price. The only unusual aspect of retail price change in 
Toronto in early 1996 is the apparent end of the downward trend in the margin. 
That is no surprise since the downward trend over the previous part of the 
decade could not have continued indefinitely. Had the margin continued to 
decline at the rate that prevailed over the previous several years, gasoline 
would have been always sold below cost. 
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7. PRICE MODELS WITH THE FLEXIBILITY TO CAPTURE 
ASYMMETRIC PRICE EFFECTS 

In the previous section I reported that there is a reasonable level of forecast 
accuracy for models of gasoline pricing based on the assumption of symmetric 
response to an extemal shock in the crude and/or the rack prices. Prices 
respond quickly with retail prices tracking rack prices closely and rack prices 
being slower to adjust to crude oil prices. 

This finding is of course no surprise because the rack and gasoline prices both 
deal with a homogeneous product. Crude oil and gasoline at the rack are 
different products and the margin will be affected by market conditions affecting 
other products refined from crude oil, for example heating oil supply and 
demand. 

More importantly, Canadian rack gasoline prices typically track rack gasoline 
prices at nearby US locations and will therefore not track crude prices unless 
the US rack price also closely follows the crude oil price. 

In this section I present a brief summary of details of the models I used to 
investigate asymmetry in price response as illustrated above in the introduction. 
I stress however that because of the speed of adjustment and the modest level 
of asymmetry, no policy issue hangs on the presence of asymmetries. 

The details of the modelling and statistical analysis are available on request 
from the author. I examined the following relationships: 

1. PRICE ADJUSTMENT MODEL FOR THE CRUDE TO RETAIL 
RELATIONSHIP 

2. PRICE ADJUSTMENT MODEL FOR THE CRUDE RACK RELATIONSHIP 

3. PRICE ADJUSTMENT MODEL FOR THE RETAIL PRICE - RACK 
RELATIONSHIP 

4. MARK-UP MODEL FOR THE CRUDE-RACK RELATIONSHIP 

5. MARK-UP MODEL FOR THE RETAIL-RACK RELATIONSHIP 

6. MARGIN MODEL FOR THE CRUDE RACK RELATIONSHIP 

7. MARGIN MODEL FOR THE RETAIL - RACK RELATIONSHIP 
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7.1 SUMMARY 

7.1.1 MODEL 1: PRICE ADJUS'TMENT MODEL FOR THE CRUDE TO RETAIL 
RELATIONSHIP 

There is a definite asymmetry in the gasoline retail price response to a crude oil 
change in Toronto, Vancouver and Regina. Using Borenstein's PAC model the 
null hypothesis of no asymmetry is rejected at the 4% level of significance in 
Toronto and virtually a 0% level in Vancouver. The asymmetry shows up 
strongly in both the trend and the detrended data. In Regina the rejection level 
is at a far higher probability, about 10%. I use Borenstein's PAC model but I 
cannot find asymmetry with his lag structure. 17  I reject Borenstein's lag structure. 
I find asymmetry only when I lag for one period and occasionally two periods. 
Coefficients for longer lag terms are always insignificantly different from zero. 

7.1.2 MODEL 2: PRICE ADJUSTMENT MODEL FOR 711E CRUDE - RACK 
RELATIONSHIP 

For MODEL 2, (crude-rack price model) there is significant asymmetry and the 
model tracks historical data reasonably accurately. However, the price 
dynamics explode making it a limited forecasting tool. Both positive and 
negative shocks to crude oil prices cause the rack price to soar above the long-
term target price and then to decay. The response to a positive shock is faster 
than for down-ticks. Historically, for the period examined, the downward trend 
in the prices and the repeated shocks to the crude prices seems to hold in 
check the explosive dynamics of the model and to give it a reasonable fit. It 
however cannot be a reasonable structural model of pricing in the industry. 

7.1.3 MODEL 3 PRICE ADJUS'TMENT MODEL FOR TFIE RETAIL PRICE - RACK 
RELATIONSHIP 

The change in the Toronto retail price following a shock in the rack price is swift 
and complete within two weeks. The asymmetry is a borderline case (F-statistic 
= 2.72) but is confirmed at the 10% significance level. In the first week after a 
rack price increase, the retail price increases by 1.11 and loses .02 the 
following week for a net gain to the marketer over two weeks of .09 cents. When 
the rack prices falls by 1 cent, the rack price falls by .78 cents in the first week 
and drifts towards equilibrium more slowly. Nevertheless, the loss to consumers 
from this transition is minor because the adjustment in both directions is quickly 
completed. 

17  I repeated Borenstein's asymmetric VAR model, using unlagged and a single lag as independent 
variables. Results are comparable to my fmdings using his PAC model. 
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This model therefore confirms the direction but not the substance of the Six 
Residents' complaint. 

7.1.4 MODEL 4 MARK-UP MODEL FOR THE CRUDE-RACK RELATIONSHIP 

The constant mark-up model, the premise in the Six Resident's complaint, is not 
consistent with the data. In fact, the mark-up has been steadily dropping by 0.7 
percentage points per year throughout the period. I found no trace of 
asymmetry in the response of the mark-up to shocks in the crude oil price. 

7.1.5 MODEL 5 MARK-UP MODEL FOR THE RETAIL-RACK RELATIONSHIP 

The mark-up model between the retail and rack prices fails to identify 
asymmetry. 

7.1.6 MODEL 6 MARGIN MODEL FOR THE CRUDE RACK RELATIONSHIP 

The margin model is far more useful than the mark-up model to assess industry 
response to price shocks. There is very little asymmetry. On a crude price 
increase the margin drops for the next week by almost the full amount (.9897). 
In other words, the rack price fails to move for at least a week and the refiner 
absorbs the full loss. In the second week after the shock, the refiner recovers 
81 cents. Further lagged values in the equations are all insignificant and add 
little to the equation's explanatory power. When the crude price falls, the refiner 
eams a windfall for one period after which in the subsequent week the rack 
price falls by .87 cents. 

7.1.7 MODEL 7 MARGIN MODEL FOR THE RETAIL - RACK RELATIONSHIP 

The margin between the rack and the retail price is clearly a better measure 
than the mark-up. There is modest asymmetry. On a 1 cent price increase at 
rack, the retail price first rises by 1.09 cents and in the second week falls back to 
about .90 cents, for a net margin loss of .12 cents. When the rack price falls by 1 
cent, the retail price drops first by .77 cents and in the second period to .85 
cents. Therefore the marketer gains .15 cents on the margin in a turnaround. 
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t-Statistic 

7.48 
2.52 
-1.09 
0.66 

1.02 
0.99 
-0.10 
15.94 
1.04 
0.77 
2.50 
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APPENDIX A- REGRESSION RESULTS BY CITY 
The following results are for unadjusted data and for the time period from November 1992 to June 1996. 
Results for sub-periods and for seasonally adjusted data are available from the author. 

LS // Dependent Variable is REGEXCALGARY LS // Dependent Variable is REGEXCALGARY 
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Variable 

EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.84 	31.81 

	

0.19 	4.79 

	

0.00 	-2.29 

	

2.03 	2.74 
4.44 
0.87 
2.07 

EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.46 	2.55 

	

0.34 	1.57 

	

0.14 	1.77 

	

-34.95 	-1.64 
1.35 
0.78 
2.07 

Variable 	 t-Statistic 

LS // Dependent Variable is REGEXCHARL LS // Dependent Variable is REGEXCHARL 

Variable t-Statistic 	Variable 	 t-Statistic 

REGEXCHARL(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.96 	71.88 

	

0.04 	3.00 

	

0.00 	-1.69 

	

0.91 	1.76 
26.80 
0.96 
1.96 

REGEXCHARL(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.52 	2.68 

	

0.10 	2.04 

	

0.04 	1.63 

	

2.25 	0.73 
5.42 
0.86 
1.62 

LS // Dependent Variable is REGEXEDMON LS // Dependent Variable is REGEXEDMON 

Variable t-Statistic 	Variable 	 t-Statistic 

REGEXEDMON(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.75 	22.04 

	

0.25 	5.12 

	

-0.01 	-4.12 

	

4.07 	4.20 
2.98 
0.81 
2.06 

REGEXEDMON(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.38 	2.10 

	

0.79 	2.27 

	

0.18 	2.01 

	

-54.85 	-2.10 
0.48 
0.72 
2.06 

LS // Dependent Variable is REGEXHAL LS // Dependent Variable is REGEXHAL 

0.94 
0.08 
0.00 
1.20 

12.19 
0.96 
1.82 

Variable 

REGEXHAL(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 	Variable 

REGEXHAL(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

56.03 
3.81 
-2.78 
1.86 



t-Statistic 

5.57 
2.92 
-2.93 
2.77 

t-Statistic 

29.18 
4.27 
-5.08 
4.26 

1.35 
1.09 

-0.34 
82.39 
1.24 
0.60 
1.84 

0.83 
0.15 
-0.01 
4.10 
5.59 
0.91 
2.23 

Variable 

REGEXMTL(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

Variable 

REGEXMTL(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

4.00 
3.10 
0.12 
-0.03 

t-Statistic 

37.80 
5.17 
-4.55 
4.00 

0.57 
0.60 
0.01 
-0.39 
0.95 
0.77 
2.30 

0.87 
0.12 
0.00 
2.87 
7.24 
0.94 
2.42 

Variable 

REGEXOTT(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

Variable 

REGEXOTT(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 
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LS // Dependent Variable is REGEXMTL LS // Dependent Variable is REGEXMTL 

LS // Dependent Variable is REGEXOTT LS // Dependent Variable is REGEXOTT 

LS // Dependent Variable is REGEXQL 

Variable 

REGEXQUE(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.84 	31.61 

	

0.13 	4.20 

	

-0.01 	-4.69 

	

3.69 	4.14 
6.46 
0.91 
2.17 

Variable 

REGEXQUE(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

1.10 	3.96 

	

0.73 	1.82 

	

-0.22 	-1.39 

	

55.54 	1.34 
1.52 
0.58 
1.60 



Variable t-Statistic Variable t-Statistic 

REGEXREGINA(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

0.72 	19.29 

	

0.17 	3.16 

	

0.00 	0.14 

	

5.35 	4.67 
4.33 
0.58 
2.28 

LS // Dependent Variable is REGEXSTJOHN 

Variable t-Statistic Variable t-Statistic 

0.89 
0.09 
0.00 
2.60 
9.53 
0.89 
2.76 

40.35 
4.41 
-2.65 
3.41 

Variable t-Statistic Variable t-Statistic 

0.95 
0.07 
0.00 
0.81 
13.27 
0.97 
1.67 

71.55 
4.44 
-2.59 
1.72 

t-Statistic 

11.30 
6.32 - 
-6.47 
7.82 

0.51 
0.35 
-0.01 
9.81 
1.44 
0.65 
2.60 
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LS // Dependent Variable is REGEXREGINA LS // Dependent Variable is REGEXREGINA 

REGEXREGINA(-1) 	0.26 	1.31 
EDCPARVVEDS 	0.21 	0.99 
TREND 	 0.10 	1.57 

	

-14.06 	-0.87 
SPEED 	 1.23 
Adjusted R-squared 0.42 
Durbin-Watson stat 	2.12 

LS // Dependent Variable is REGEXSTJOHN 

REGEXSTJOHN(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

REGEXSTJOHN(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

	

-0.06 	-0.28 

	

0.41 	1.31 

	

0.30 	3.24 

	

-75.66 	-2.97 
-0.14 
0.53 
2.19 

LS // Dependent Variable is REGEXSTJOHNS LS // Dependent Variable is REGEXSTJOHNS 

EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

EDCPARVVEDS 
TREND 

	

1.07 	4.45 

	

0.61 	2.31 

	

-0.12 	-1.54 

	

26.43 	1.52 

Adjusted R-squared 0.54 
Durbin-Watson stat 	1.84 

LS // Dependent Variable is REGEXTC 

Variable 

REGEXTOR(-1) 
EDCPARWEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

Variable 

REGEXTOR(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.50 	2.53 

	

0.39 	1.80 

	

0.04 	0.59 

	

-6.30 	-0.34 
1.27 
0.62 
2.05 
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LS // Dependent Variable is REGEXVAN LS // Dependent Variable is REGEXVAN 

Variable 

REGEXVAN(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.73 	21.01 

	

0.24 	5.20 

	

0.00 	-3.03 

	

5.14 	4.94 
3.02 
0.75 
2.19 

Variable 

REGEXVAN(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.75 	4.16 

	

0.23 	1.12 

	

0.09 	0.82 

	

-26.64 	-0.86 
3.28 
0.89 
2.16 

LS // Dependent Variable is REGEXWINN LS // Dependent Variable is REGEXWINN 

Variable 

REGEXVVINN(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.89 	45.35 

	

0.15 	5.80 

	

0.00 	-0.85 

	

1.16 	2.10 
5.91 
0.91 
2.05 

Variable 

REGEXVVINN(-1) 
EDCPARVVEDS 
TREND 

SPEED 
Adjusted R-squared 
Durbin-Watson stat 

t-Statistic 

	

0.79 	6.02 

	

0.26 	2.46 

	

0.02 	0.43 

	

-4.09 	-0.36 
3.04 
0.91 
1.76 
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APPENDIX B - SAMPLE RESULTS FOR THE ASYMMETRY 
MODEL 

THE GENERIC ASYMMETRY MODEL 

DEFINITIONS: 
RETAIL = retail gasoline price ex tax 
D is the difference operator: D(RETAIL)=RETAIL(t) - RETAIL(t-1) 
EDMCPAR = Edmonton Canadian Par crude oil price 

RETAILUP = MAX((RETAIL*-RETAIL)>=0;0) 
RETAILDOWN = MIN((RETAIL*-RETAIL)<0;0) 
where RETAIL* is the long term value of RETAIL found from the regression of 
RETAIL on EDMCPAR and a time trend. 

THE TEST OF ASYMMETRY INVOLVES ESTIMATING THE FOLLOWING 
EQUATION: 

D(RETAIL) = a +b* RETAILUP(-1 to -5) + c * RETAILDOWN(-1 to -5) 

where (-1 to -5) specifies five lagged values of the independent variable 

Asymmetry is said to exist if the sum of the coefficients b1 to b5 are significantly 
different from the sum of the coefficients cl to c5. 
where, 
b(i) is the coefficient of the i th lagged value of RETAILUP 
c(i) is the coefficient of the i th lagged value of RETAILDOWN 

The above model was applied for several cities and for different variables. 
Instead of the retail price and the crude oil price, the rack and crude oil was 
used, or the retail and the rack was used. Some tests were run with the margin 
and the mark-up replacing the retail price. Again, the margin and the mark-up 
were tested on the rack as well as the crude oil price. 

Some sample results are reported below and the remaining results are 
available from the author. 
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VANCOUVER, REGINA AND TORONTO 
SEASONALLY ADJUSTED RETAIL PRICE 
RESPONSE TO CRUDE OIL PRICE CHANGES 

LS II Dependent Variable is D(SREGEXREGINA) 
Date: 10/27/96 Time: 15:05 
Sample(adjusted): 1/08/1990 6/17/1996 
Included observations: 337 after adjusting endpoinl 

Variable 	 Coefficient t-Statistic 

REGUP(-1) 	 0.45 	5.89 
REGDOVVN(-1) 	0.16 	2.01 
TREND 	 0.00 	0.92 

	

-0.63 	-1.47 

Adjusted R-squared 	0.16 
Durbin-Watson stat 	2.30 

F-statistic 	 22.12 
Wald Test: 
Equation: Untitled 

Null Hypothesis: 	C(1)=C(2) 
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F-statistic 
Probability 

4.718720032 
0.030541021 

LS // Dependent Variable is D(SREGEXVAN)  
I I  

Sample(adjusted): 1/08/1990 6/17/1996  
Included observations: 337 after adjusting endpoints  

Variable 	Coefficient 	t-Statistic  

VANUP(-1) 	0.66 	 10.70  
VANDOVVN(-1) 	-0.10 	 -1.47  
TREND 	 0.00 	 1.55  
C 	 -1.17 	 -4.27  

Adjusted R-squared 	0.26  
Durbin-Watson stat 	2.06  
F-statistic 	 41.05  
Null Hypothesis: 	C(1)z--C(2)  

F-statistic 	 50.77  
Probability 	0.00  
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LS // Dependent Variable is D(REGEXT01 
Date: 10/26/96 Time: 12:16 
Sample(adjusted): 1/22/1990 6/17/1996 
Included observations: 335 after adjusting endpoints 

Variable 	Coefficientt-Statistic 

RETAILDOVVN(-1) 	0.587 	6.753 
RETAILDOVVN(-2) 	-0.367 	-4.158 
RETAILUP(-1) 	0.968 	10.418 
RETAILUP(-2) 	-0.416 	-4.589 
TREND 	 0.000 	-0.109 

	

-0.349 	-0.939 

Adjusted R-squared 	0.440 
Durbin-Watson stat 	2.124 

F-statistic 	 53.419 





Appendix 2 

Competitive Anomaly 

REPORT BY DR. GEORGE LERMER 
ECONOMIC CONSULTANT & 
DEAN, FACULTY OF MANAGEMENT 
UNIVERSITY OF LETHBRIDGE 

November 4, 1996 

I was retained by the Director to examine a brief report by an unidentified 
author. For convenience I refer to the report as the Competitive Anomaly 
report. The title follows from the report's conclusion that "the Director is 
justified in determining the reasons for the competitive anomaly." 

The author finds a "competitive anomaly" in gasoline retail pricing by 
normalizing weeldy crude oil, rack and retail gasoline prices for Toronto. He 
chooses March 4, 1996. After March 4, he shows that crude oil prices increased 
at a faster rate than retail prices until April 23 (24% for crude oil and 5% for 
retail prices). After April 23, 1996 to May 13, the Toronto retail gasoline price 
rose by another 2 percentage points to a level 7% above the level of March 3. 

Refiner-distributors lost profits relative to the situation on March 4. 

After April 22 crude oil prices fell continuously. Gasoline prices continued to 
rise. However, the crude oil price relative to Mardi 4 remained above the 
retail price until May 27. The marketer-refiner was worse off from March 4 to 
May 27 as compared with the situation on March 4. 

After May 27 to June 10, the normalized retail price was above the normalized 
crude oil price and the refiner-marketers' margins increased above the level 
that prevailed on March 4. 

Clearly, the alleged competitive anomaly is non-existent even if one accepts 
the author's approach. The only anomaly is that the refiner-marketers were 
worse off for a period rurming from March 4 to May 27. 

A reductio-ad-absurdum argument may be a useful way of placing the report 
in perspective. Imagine that the retail price had risen at the same rate as the 
crude oil price from March 4, and both normalized series then turned down 
on April 21 and continued downwards together. In that circumstance there 
would have been no alleged "competitive anomaly" because both series 
moved together. Nevertheless, in the latter "no-competitive-anomaly" case, 
the marketer-refiners' net revenues (margin) remain the same as on March 4 
throughout the period. In the former case, the margin declines throughout 
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most of the period. If a competitive anomaly is to be found in this 
illustration it is the exploitation of the oil companies by consumers, which is 
a neat turn  of events. 

There is no reason to normalize on March 4 even if that is the date selected by 
the Six Residents who complained to the Bureau. Normalization on a 
particular week leads to quite different results depending on the week selected 
because both crude oil and gasoline prices fluctuate from week to week even 
if the underlying series seems in retrospect to have been following either an 
upward or a downward trend. 

I could provide any number of illustrations of how the choice of the initial 
week for normalization - equivalently as a baseline - affects the pattern to 
follow. 

Instead I propose a moving average of the price series. An eight week 
moving average is long enough to eliminate transient fluctuations. On that 
basis, the following figure illustrates the normalized model described in the 
"competitive anomaly" report. 

The moving average model shows that retail prices moved up more in line 
with crude oil prices but they still rose more slowly. Thus the essential 
feature of the "competitive anomaly" paper is robust to the starting date; 
crude oil prices rose faster than the retail prices until late May. After crude 
prices started downwards in late May, retail and rack gasoline prices 
continued to rise at a moderate rate for about two weelcs before also starting to 
decline. 

In short, the "competitive anomaly" cannot be used to support an allegation 
of price-fixing. The data supports the opposite conclusion. Specifically, 
Canadian retail and rack prices failed to keep up with the rapid rate of 
increase of crude oil prices until late May. Since crude oil prices started to rise 
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in mid-January, the market permitted marketer-refiners to raise gasoline 
prices at a lower rate than crude oil prices. The "competitive anomaly" paper 
represents evidence against the Six Residents' allegation of price-fixing. 
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