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Advanced Features

Motivation
Spot Brent Prices: 1996-2014
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Advanced Features

Literature

@ Deaton & Laroque (1992, 1996)

@ simple relationship between inventory and price,

@ "two categories of agents, producer-consumers whose
excess demand for the commodity depends only on the
current price Py, and inventory holders, or speculators, who
carry forward the commodity from one period to the next”.

@ Dvir & Rogov (2009, 2014)

@ relationship between inventories and price is a function of
production behavior,

@ "the market for oil consists of consumers, producers, and
risk neutral arbitrageurs. The latter have at their disposal a
costly storage technology which may be used to transfer
any positive amount of oil from period t — 1 to period t.”
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Advanced Features

Canonical storage model, Deaton & Laroque (1992)
RE Equilibrium: Storage and Price As Functions of Effective Availability

Storage Rule
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Advanced Features

Extended storage model, Dvir & Rogov (201

Effect of Change in Relative Income on Storage Across Models

Flexible Supply: Storage by Income
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General Features

Context
Spot Brent Prices: 1996-2014
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Context

General Features

Global Crude Oil Supply and
Brent Nearby Futures Prices: 1996-2014

Brent Nearby Futures Prices, $
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General Features

Context
Global Crude Oil Supply and the Slope of the Term Structure of Brent Futures Prices:
1996-2014
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General Features

Context

1996-2014
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General Features

Context
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General Features

Context
U.S. Commercial Crude Oil Inventories and Cushing Capacity Utilization: 1996-2015
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General Features

Results

@ A proxy for the speculative inventory can be derived from
seaborne shipments data.

@ Extensions to canonical equilibrium speculative storage models
deliver testable predictions that can be supported by empirical
regularities present the data.
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General Features

Data
U.S. Seaborne Import of Crude Oil: 2008-2012

The data includes

@ Daily transactions, accumulated by U.S. Customs and Borders
Protection Agency,

@ Detailed product description,
@ Names of buyers and sellers.
The period includes
@ Local supply response to global price growth,

@ Demand shock.
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General Features

Data. Descriptive Statistics.
U.S. Seaborne Crude Oil Data: 2008-2012

Year \ N Records | N Consignees \ N Shippers \ N Departure Ports | N Arrival Ports | N Vessels

2008 6322 471 957 161 43 700
2009 6058 494 937 174 41 739
2010 6282 505 1044 162 40 815
2011 5903 360 911 174 42 837
2012 5349 289 757 158 41 801
Total 29913 1420 2908 273 57 1597

Kruglova



General Features

Data
U.S. Seaborne Crude Oil Shipments.Directed Acyclic Graph, G2011 : 2011




General Features

Data
U.S. Seaborne Crude Oil Shipments of Parent Companies, G2011p: 2011




General Features

Data

Network. From children to parent companies: 2011

Goo11 62011

Number of Nodes, N 306 146
Number of Links, L 1185 472
Link Density, L/N  3.87  3.23
Connectance, L/N?> 0.01  0.02
Transitivity 0.08 0.16

# of Self-loops 0 38
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General Features

Data

Types of edges with industry and ownership attributes

Different Parent Companies (Edges) Same Parent Companies (Loops)

TP TP
P—T P—T
P—P P—P
T—T T—T

QT —P,P«T,T < T -"market” transactions with arbitrageurs,
@ P — P edge - "market” transactions without arbitrageurs,

QT —P,P—T,P < P loops - conglomerate translations of
producers,

@ T — T loops - conglomerate transactions of arbitrageurs.
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General Features

*Data
*Correlation Matrix**; 2008-2012
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General Features

Data
U.S. Seaborne Crude Oil Shipments in Developed Framework 2008-2008
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General Features

Data

Descriptive Statistics in Developed Framework

Statistic PPEdge PPTPPTLoops TPPTTTEgdes TTLoop Total
N of trading agreements 2289 708 1270 71 4338
Mean 3.16 1.22 0.71 0.11 1.3
Standard Deviation 0.30 0.16 0.18 0.09 1.16
Min 2.35 0.83 0.30 0.00 0.00
Max 3.81 1.60 1.13 0.41 3.81
Skewness -0.58 -0.29 -0.37 0.83 0.79
Kurtosis 3.10 3.03 2.62 3.14 2.21
Autocorrelation, lag 1 0.21 0.30 0.66 0.71 0.97
Autocorrelation, lag 3 0.18 0.20 0.64 0.52 0.94
Autocorrelation, lag 6 -0.17 -0.05 0.44 0.38 0.89
Autocorrelation, lag 9 0.02 -0.18 0.35 0.29 0.84
Autocorrelation, lag 12 0.12 -0.12 0.24 0.17 0.80

P-value of Dickey-Fuller test 0.02 0.3 0.4 0.5

ruglova



General Features

Data
Speculative Floating Oil: 2008-2012
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Forecast accuracy measures: log likelihood=-76.01, AIC=165.7, and BIC=176.4.
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Relation
Speculative Floating Oil and 6 month lag of Brent futures Term Structure (log diff of 12
months minus nearby): 2008-2012
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Regression
Speculative Floating Oil and 6 month lag of Brent Futures Term Structure (log diff of 12
months minus nearby): 2008-2012

Theory predicts that speculative floating oil should strongly positively
related to the slope of Brent futures prices.

@ To check the prediction of theory, we run a regression of six
month lag of slope of Brent term structure (log twelve month
futures minus log nearby) sl on shipments of speculative oil so;:

sli_e = 0.0412 4 0.0098s0; + €;
(0.0007)  (0.0001)

Fit: Residual standard error is 0.0477 on 57 degrees of freedom.
Multiple R-squared is 0.639; Adjusted R-squared - 0.633
F-statistic: 48.4 on 1 and 57 DF; and p-value: 3.8e-09.
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Relation
ARIMA(5,0,0) Residuals of log diff of Speculative Floating Oil and 4 month lag of Brent
futures Term Structure (log diff of 2 months minus nearby): 2008-2012
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Regression
ARIMA(5,0,0) Residuals of log diff of Speculative Floating Oil and 4 month lag of Brent
futures Term Structure (log diff of 2 months minus nearby): 2008-2012

@ Aregression of four month lag of slope of Brent term structure
(log two month futures minus log nearby) sl; on ARIMA(5,0,0)
residuals of log diff of speculative oil so;:

sk_4 = 0.00572 + 0.00377s0; + ¢
(0.00163)  (0.00186)

Fit: Residual standard error: 0.0124 on 57 degrees of freedom
Multiple R-squared: 0.0669, Adjusted R-squared: 0.0505
F-statistic: 4.09 on 1 and 57 DF, p-value: 0.048

Df SumSq MeanSq Fvalue Pr(>F)
Anova:  sO; 1 0.00063 0.000628 4.09 0.0480
Residuals 57 0.00876 0.000154
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Conclusion

@ As predicted by theory, speculative floating inventory imported

into the U.S.increased 2008mid-2010 when the global supply
response was constrained and then decreased to zero during
the second half of 2010 and into 2011 when the U.S. was
increasing its domestic production of crude oil

even though the term structure of (globally determined) Brent
futures prices remained in supercontango.

@ After taking into account nuanced developments in global oil

supply, and trading strategies associated with persistent
upward-sloping patterns in the term structure of futures markets,
extensions to canonical equilibrium speculative storage models
deliver testable predictions that can be supported by empirical
regularities present the data.
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