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Crude Oil

Prices: International crude oil prices were relatively stable throughout December before
declining at the beginning of January, while U.S. domestic prices moved higher in
December. The North Sea Brent front month futures price settled at $107.78 per barrel
(bbl) on January 2, a decline of $3.67/bbl from its close on December 2 (Figure 1). Over
the same period, the West Texas Intermediate (WTI) front month futures contract rose
$1.62/bbl, settling at $95.44/bbl on January 2.

Figure 1. Historical crude oil front month futures prices
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The same forces that kept international crude oil prices relatively stable through much of
2013, with Brent prices ending the year about $2/bbl below where they ended 2012, also
pertain to the last month. Supply disruptions within the Organization of Petroleum
Exporting Countries (OPEC) continue to be largely offset by crude oil production
increases in non-OPEC countries, while concerns over future economic growth broadly
declined. Surplus crude oil production capacity in December was about 0.3 million
barrels per day (MMbbl/d) higher compared to the previous month, likely applying
slight downward pressure to crude oil prices.
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The Brent-WTI differential settled at $12.34/bbl on January 2, a decrease of $5.29/bbl
compared to December 2 (Figure 2). The differential is composed of a relatively stable
Louisiana Light Sweet (LLS)-WTI difference of $4.90/bbl, close to the cost of pipeline
tariffs, and a much more volatile Brent-LLS spread of $7.19/bbl. Before the second half
of 2013, the Brent-WTI spread was dictated by the cost of transporting additional barrels
of crude oil from Cushing, Oklahoma, to PADD 3 (U.S. Gulf Coast), with LLS and other
PADD 3 crude oil prices closely tracking Brent. Starting in third quarter 2013, however,
the Brent-WTI differential began to be influenced by local supply and demand dynamics
on the U.S. Gulf Coast as increased transportation capacity reconnected these two
markets. With larger amounts of Midcontinent crude oil production now able to move
to refineries on the Gulf Coast, the Brent-WTI and Brent-LLS differentials will likely
move together based on the discount needed to incentivize PADD 3 refineries to run
light sweet crude oil.

Figure 2. Historical crude oil differentials
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The WTI 1+-13t spread settled at $6.08/bbl on January 2, an increase of $2.99/bbl from
the prior month (Figure 3). On December 27, the spread reached its highest point since
early October, settling at $9.03/bbl. Refinery utilization in PADD 2 (Midwest) and
PADD 3 continued to move higher in December, increasing the backwardation (when
near-term prices are greater than further-dated ones) in the WTI futures curve. The
expectation is that U.S. refineries in PADD 2 and PADD 3 will continue to run high
volumes of crude oil until entering into maintenance-outage season in the coming
months. In the international market, the Brent 113t futures price spread was nearly
unchanged since December 2, settling at $4.43/bbl on January 2.
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Figure 3. Crude oil front month - 13th month futures price spread
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Crude oil and the U.S. Dollar: From October 1 to December 31, the daily percent returns
of Brent crude oil and the U.S. dollar index (a weighted basket of exchange rates
between the dollar and other OECD currencies) showed a correlation of -0.02, essentially
no relationship, and a contrast to the historically strong, negative correlation between
these two series. The negative correlation broke down during the crude oil supply
disruptions at the end of the third quarter and has not returned since. The persistent
absence of a negative correlation provides further evidence that recent Brent crude oil
price movements have been more strongly influenced by supply side factors rather than
demand side ones (Figure 4).

Figure 4. Brent crude oil price vs. the value of the U.S. dollar
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Trading Volume: Nearly 300 million Brent and WTI futures contracts traded in 2013, a
6% increase compared to their combined trading volume for all of 2012 (Figure 5). The
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higher trading volume for crude oil futures contracts is a divergence from the decline in
trading volume for petroleum product futures contracts discussed in November’s
Market Prices and Uncertainty Report. Volatility in the form of markets absorbing new
information regarding the Brent-WTI spread may be one reason that crude oil contracts
saw higher trading volumes, because trading the Brent-WTI spread generally involves
taking futures positions in both markets. Crack spreads and cross-product differentials
in petroleum product futures markets were less volatile in 2013 and largely followed
seasonal patterns.

Figure 5. Trading volume for WTl and Brent Futures Contracts
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Volatility: Implied volatility on the front month futures contract for both Brent and WTI
fell to their lowest levels over the last year in December before increasing in the
beginning of January. Implied volatility for Brent and WTI settled at 17.7% and 19.4%
on January 2, respectively, with Brent decreasing by 2.0 percentage points and WTI
relatively unchanged since December 2 (Figure 6). The decline of crude oil volatility
during December was in line with reduced volatility in other asset markets, such as U.S.
equities.
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Figure 6. Crude Qil Implied Volatility
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Market-Derived Probabilities: The April 2014 WTI futures contract averaged $98.48/bbl
for the five trading days ending January 2 and has a probability of exceeding $100/bbl at
expiration of approximately 40%. The same contract for the five trading days ending
December 2 had a probability of exceeding $100 of 26% (Figure 7). Because Brent prices
are higher than WTI prices, the probability of Brent futures contracts expiring above the
same dollar thresholds is higher.

Figure 7. Probability of the April 2014 WTI contract expiring above
price levels
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Petroleum Products
Gasoline prices: The reformulated blendstock for oxygenate blending (RBOB) front

month futures contract price rose to its highest point since September on December 27,
then declined to settle at $2.70 per gallon (gal) on January 2, an increase of $0.02/gal from
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December 2 (Figure 8). The RBOB-Brent crack spread strengthened to its highest point
since the contract rollover to winter grade gasoline specifications occurred in September.
The crack spread increased $0.10/gal from the beginning of December to settle at
$0.13/gal on January 2.

U.S. gasoline consumption plus exports showed a year-over-year increase in December,
which helped to lift RBOB prices from their seasonal lows. Finished U.S. motor gasoline
consumption plus exports for the four weeks ending December 27 reached 9.29
MMbbl/d, 0.31 MMbbl/d higher than December 2012. Finished motor gasoline and
gasoline blending components inventories stood at 221 MMbbl as of December 27,
ending the year 10 MMbbl lower than last year. Gasoline inventories typically rise
during the fourth quarter, a trend that has continued this year. However, the rise in

inventories from October to December 2013 was the lowest for any fourth quarter since
2001. This occurred even as refineries reported high gross inputs at the end of the year,
resulting in a record high gasoline production for the four weeks ending December 27 of
9.27 MMbbl/d, further demonstrating the effect of strong U.S. consumption and exports
in fourth-quarter 2013 on the gasoline market.

Figure 8. Historical RBOB futures prices and crack spread
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Heating Oil prices: The front month futures price for heating oil decreased $0.06/gal
since December 2, settling at $2.99/gal on January 2. The heating oil-Brent crack spread
rose to its highest point since August, settling at $0.42/gal on January 2, a gain of
$0.02/gal since the beginning of December (Figure 9).

Heating oil demand (measured by U.S. consumption plus exports) for December
reached the second highest volume for any month on record. U.S. distillate
consumption plus exports for the four weeks ending December 27 were 5.09 MMbbl/d.
Distillate production was at an all-time high of 5.13 MMbbl/d.
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The most recent release of EIA’s Petroleum Supply Monthly, with October data, showed
strong U.S. distillate consumption, supported by strong U.S. GDP growth in the second
half of 2013. In October 2013, U.S. distillate consumption reached 4.1 MMbbl/d, the
highest monthly total since November 2011. Meanwhile, the United States exported 1.29
MMbbl/d in October, nearly 0.25 MMbbl/d more than October 2012.

Figure 9. Historical heating oil futures price and crack spread
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Product Yield and Futures Prices: Over the long-term, refineries can adjust their ratio of
petroleum product yields by modifying processes and adding new equipment in order
to respond to price signals from the market. From 2010 to 2012, the difference between
longer-dated distillate and gasoline futures contracts increased from $0.13/gal to
$0.34/gal'. The increase in price of distillate relative to gasoline can be attributed to the
growth of international distillate demand each year over this period, encouraging
distillate exports from the United States, while gasoline demand was more muted. U.S.
refineries responded, with the production ratio of distillate-to-gasoline steadily
increasing from 0.47 in 2010 to 0.51 in 2012 (Figure 10).

The upward trend of distillate prices to gasoline prices was broken in 2013, with the
average longer-dated differentials declining to $0.27/gal. The decline in distillate prices
for the 2014 June and December contracts compared to gasoline futures prices may
foreshadow a leveling off in the trend toward a higher distillate-to-gasoline production
ratio in 2014.

1 The difference between longer-dated distillate and gasoline futures contracts was calculated by taking one year’s
average price of both the June and December futures contracts dated one year ahead. For the year 2010, the difference of
$0.13 was calculated by averaging 2010 prices of 2011 June and December contracts. Note that 2013 contracts for heating
oil were not available for trade until late April 2012 because of changes in contract specification.
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Figure 10. Distillate strength in refinery production and future prices
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Volatility: The implied volatilities for the front month RBOB contract and the front
month heating oil contract both declined from the beginning of December and
increasing at the beginning of January, closely tracking the movements in crude oil
implied volatility. RBOB implied volatility decreased by 2.4 percentage points from
December 2, settling at 19.5% on January 2. Implied volatility for the heating oil contract
declined 0.8 percentage point, settling at 17.6% on January 2 (Figure 11).

Figure 11. RBOB and Heating Qil Implied Volatility
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Market-Derived Probabilities: The April 2014 RBOB futures contract averaged $2.95/gal
gallon for the five trading days ending January 2 and has a probability of exceeding
$2.90/gal (typically leading to a retail price of $3.50/gal) at expiration of approximately
57%. The same contract for the five trading days ending December 2 had a probability
of 45% of exceeding $2.90/gal (Figure 12).
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Figure 12. Probability of April 2014 retail gasoline exceeding different
price levels at expiration
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Natural Gas

Prices: The upward price trend that began in November continued throughout
December as a cold snap pushed prices to the highest levels of 2013 (Figure 13). The
front month Henry Hub futures contract reached a 2013 high of $4.46/MMBtu on
December 23, settling at $4.32/MMBtu on January 2, $0.33 higher than the close on
December 2.

Figure 13. Historical front month U.S. natural gas prices
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Demand throughout the country increased to more than 100 billion cubic feet (Bcf) per
day in mid-December as freezing temperatures increased heating demand (Figure 14).
Heating degree days increased to 35% above normal in the week ending December 12, a
sharp contrast to the mild weather in December 2011 and December 2012.
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Figure 14. HDD minus normal and CDD minus normal
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Combined with the demand increases, the weather also caused freeze-offs in natural gas
production lines in Colorado and Texas, reducing dry production 3.3% week-over-week
ending December 12. This contributed to an all-time record withdrawal from storage of
285 Bcf for the week ending December 13 (Figure 15) , 11 Bcf more than the last weekly
record set on January 25, 2008.

Figure 15. U. 8. natural gas prices and storage
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Propane Prices: The December 2013 MPUR introduced the propane price disparity
between its two pricing hubs, Conway, Kansas, and Mont Belvieu, Texas. The Conway
price initially developed a premium to Mont Belvieu from Midwest demand for corn
drying, as the harvest was larger and wetter than normal. But after falling to parity. the
premium increased again in December, averaging $0.10/gal (Figure 16). Approximately
7.5% of Midwest households use propane for space heating, and the cold weather
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pressured demand for the fuel. PADD 2 propane inventories are approximately 7.5
MMbbl less than the 5-year average as of December 27.

Figure 16. Conway propane minus Mont Belvieu
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Volatility: Implied volatility settled at 35.2% on January 2, 4.7 percentage points higher
than volatility on December 2 (Figure 17). Realized 30-day price volatility reached 23.5%
on December 16, the lowest in over ten years.

Figure 17. Natural gas historical and implied volatility
annualized %
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Market-Derived Probabilities: The probability of the April 2014 Henry Hub contract
expiring above $4.00/MMBtu increased to 60% on January 2, 22 percentage points higher
than the probability at the beginning of December (Figure 18).
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Figure 18. Probability of the April 2014 Henry Hub contract expiring
above price levels

probability (%)
100 %

80 %
60 %
40 %

20 %

D 0/0 T T T T
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Price (dollars per MMBtu)

— 2-Dec-2013 — 2-Jan-2014

U.S. Energy Information Administration | Short-Term Energy Outlook January 2014

12



	Short-Term Energy Outlook
	Market Prices and Uncertainty Report
	Crude Oil
	Natural Gas



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



