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What is the role of financial speculation in determining the real oil price? We find that while macroeco-
nomic shocks have been the main real oil price upward driver since mid-1980s, financial shocks have
sizably contributed since early 2000s as well, and at a much larger extent since mid-2000s. Even though
financial shocks contribute 44% out of the 65% real oil price increase over the period 2004-2010, the third
oil price shock is a macro-finance episode: macroeconomic shocks actually largely account for the 2007-
2008 oil price swing. While we then find support to the demand side view of real oil price determination,
we however also find a much larger role for financial shocks than previously noted in the literature.
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1. Introduction

After about two decades of stability, both nominal and real oil
prices have been increasing since 2003 (US$ 30 per barrel), with
unprecedented volatility in 2008, as nominal oil prices peaked up
at US$ 140 in July, to bottom down at US$ 40 in December; oil
prices have mostly been increasing thereafter, achieving a new
peak in April 2011 (US$ 110).

Recent trends, hikes and volatility have indeed revived the de-
bate on the factors contributing to oil price determination, and
two main explanations for the third oil price shock have so far been
proposed in the literature: firstly, increasing oil demand, due to ra-
pid growth in emerging countries and stable OECD oil consump-
tion (Kilian, 2008, 2009a,b) or to expansionary monetary policies
(Frankel, 2007; Calvo, 2008; Kilian, 2010), in the face of stagnant
oil production; secondly, increased speculation in the oil futures
market since mid-2000s (Davidson, 2008; Krugman, 2008, 2009;
Masters, 2009; Masters and White, 2008).
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While strong empirical support for the economic growth
hypothesis is found in the literature (Kilian and Murphy, 2010;
Kilian and Hicks, forthcoming; Hamilton, 2009a,b; Baumeister
and Peersman, 2008; Dvir and Rogoff, 2010), the empirical
evidence in favor of the excess liquidity explanation is weak. For
instance, Barsky and Kilian (2002, 2004) and Kilian (2010) point
to a positive linkage between liquidity conditions and the real oil
price over the 1970s; yet, beyond any effect exercised through real
activity and inflation, there is little evidence of liquidity and inter-
est rate direct effects (see also Anzuini et al., 2012; Thomas et al.,
2010; Frankel and Rose, 2010). Moreover, the impact of liquidity
on the real oil price is only transitory, and therefore unlikely to ac-
count for the 2008 episode (Erceg et al., 2011).

On the other hand, the narrative evidence on the contribution of
excess speculation to recent oil price dynamics is based on the
steady increase in the market share of non-hedging open interest
positions in the US commodity futures and option markets,’

! Since 2002 the Working’s (1960) T index for the oil futures market has been
increasing at an average 2% annual rate. Moreover, the global value of outstanding
OTC commodity derivatives has grown from 0.4 US$ trillion in 1998:1 to 2.9 US$
trillions in 2005:1 and 13.2 US$ trillions in 2008:1, plunging to 4.4 US$ trillions in
2008:2, closely tracking oil and other commodities price dynamics over the same
period.
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following the financial liberalization provisions contained in the US
Commodity Futures Modernization Act (CFMA) passed in 2000.?

Since 2005 contango, rather than backwardation as over the 1980s
and 1990s, has prevailed in the oil futures market: the increased
presence of non-commercial investors, seeking portfolio diversifica-
tion, might have indeed lead to a reversal in the receipt of the pre-
mium, i.e., from arbitrageurs to oil producers, rather than the other
way around (Hamilton and Wu, 2011). This might also be indicative
of a structural shift in inventories management, as contango (back-
wardation) is in general associated with a high (low) level of inven-
tories, which may be induced by speculative behavior (Gorton et al.,
2008). Alquist and Kilian (2010), actually document that the twelve-
month oil futures spread ({uture}z — spot, ) is strictly related to
precautionary/speculative oil demand shocks; yet, the latter linkage,
as well as the entire oil futures price term structure (Fattouh and
Scaramozzino, 2011), has undergone structural change since 2004.

Albeit heterogeneous behavior in the oil futures market - cru-
cial condition for financial speculation to be destabilizing - is actu-
ally documented in various papers (Vansteenkiste, 2011; Reitz and
Slopek, 2008; ter Ellen and Zwinkles, 2010; Ciffarelli and Paladino,
2010), the empirical evidence on its effects is controversial.

For instance, some studies, based on US Commodity Futures
Trading Commission (CFTC) data, find that speculation has damp-
ened price volatility since mid-2000s, by increasing oil futures
market liquidity (Brunetti et al., 2010; Buyuksahin et al., 2009).
Moreover, there is no evidence of Granger causality from trading
positions to futures oil prices, but some support to the view that
oil prices lead trading positions (Buyuksahin and Harris, 2011;
Alquist and Gervais, 2011; Irwin and Sanders, 2012). Also, both
hedging and non-hedging traders in the oil futures market would
herd (Buyuksahin and Harris, 2011); yet, herding behavior by
hedge funds, by being countercyclical, is not destabilizing (Boyd
et al., 2009). Differently, other papers find herding behavior by
speculators contributing to the 2008 price hike (Frankel and Rose,
2010), the thirteen-week change in the imputed positions of index
investors and in the managed-money spread positions predicting
weekly oil futures price returns (Singleton, 2011), (negative) Gran-
ger causality from the Working’s-T index to oil futures prices
(Manera et al., 2012), endogeneity of crude oil - and other individ-
ual commodities - futures prices relative to Commodity Linked
Note (CLN) trades (Henderson et al., 2012), and support for hedging
pressure mechanisms (Melolinna, 2011; Acharya et al., 2012; Mou,
2011; Etula, 2010; Hong and Yogo, 2011).

Within the framework of structural vector autoregressive mod-
els, Kilian and Murphy (2010) also find evidence against any role of
financial speculation in the recent oil price episode, while accord-
ing to Juvenal and Petrella (2011) and Lombardi and Van Robays
(2011), speculative (non-fundamental) financial shocks account
for 15% of the real oil price increase between 2004 and 2008 and
a 10% real oil price overshooting between August 2007 and June
2008, respectively. Finally, Phillips and Yu (2011) and Gilbert
(2010) point to a speculative bubble in the real oil price, originat-
ing in March 2008, and therefore posterior to the collapse of the
housing bubble dated June 2007, consistent with the theory of
migrating bubbles of Caballero et al. (2008a,b); Shi and Arora
(2012) yield supporting evidence for the latter finding.

In the light of the contrasting empirical evidence, the current
paper then aims at assessing the role of financial speculation in
the recent oil price episode, providing original contributions under
different perspectives.

Firstly, large-scale modeling of the oil market-macro-finance
interface is implemented, considering macro-financial data for fifty

2 See H.R. 5660: Commodity Futures Modernization Act, included in H.R. 4577:
Consolidated Appropriations Act for FY 2001, signed by US President Clinton in
December 21, 2000.

countries, including OECD and emerging economies, and a detailed
description of oil physical and futures market conditions. Single
country macro-financial data are used to estimate the unobserved
factors driving the global business and financial cycle; additional
observed US financial factors, proxying for expectations about fu-
ture fundamentals and economic/financial fragility conditions are
also considered: the size and value Fama and French (1993) factors,
the Carhart (1997) momentum factor, the Pastor and Stambaugh
(2003) liquidity factor, the Adrian et al. (2012) leverage factor
and the Bagliano and Morana (2012) economic/financial fragility
index, in particular.

The careful and large-scale modeling of the oil market macro-fi-
nance interface surely is an important novelty of our study; while
Kilian and Murphy (2010), by including inventories in their model,
do allow for a financial oil demand component and, indirectly, for
the effect of future fundamentals on oil demand, our contribution,
by conditioning on risk factors, is the first attempt to directly mea-
sure their effects; by including measures of excess speculation,
our study also aims at disentangling the fundamental and non-fun-
damental components of financial oil demand, similar to Juvenal
and Petrella (2011) and Lombardi and Van Robays (2011), which
are left indistinct in Kilian and Murphy (2010); yet, relatively to
Juvenal and Petrella (2011) and Lombardi and Van Robays (2011),
disentangling is more accurate as, by conditioning on risk factors,
liquidity, interest rates and portfolio’s diversification opportunities,
non-fundamental speculative shocks can be identified. We do find
that without a careful description of the financial side, shocks and
transmission mechanisms which are important to the understand-
ing of the working of the oil market would go neglected.

Secondly, the proposed modeling approach sheds new insights
on the determination of the real oil price: while we confirm that,
at least since mid-1980s, macroeconomic shocks have been the
major upward driver of the real oil price, we also find a sizable con-
tribution of oil market supply side and financial shocks since early
2000s. In general, differently from oil market supply side shocks,
macroeconomic and financial shocks had a stabilizing effect on
nominal oil price volatility.

The impact of financial shocks has surely been remarkable since
mid-2000s, contributing 44% out of the 65% real oil price increase
over the period 2004 through 2010. Yet, the third oil price shock is
a macro-finance episode: macroeconomic shocks account for 58%
out of the 68% real oil price run up over the 2007(2)-2008(2) period,
and financial shocks for 6% in 2007(4); moreover, the —67% and
—31% contractions in 2008(4) and 2009(1) are also largely ac-
counted for by macroeconomic shocks (—40% and —26%), with
financial shocks (—14% and —7%) also sizably contributing; the
54% real oil price increase over the 2009(2) through 2009(4) period
is finally equally accounted for by macroeconomic (21%) and finan-
cial (20%) shocks.

In 2010, following the subprime crisis and the large oil (and
other commodities) price swings, regulatory reforms aimed at pro-
moting financial stability were then launched in the US® and EU.*
With reference to the commodity derivatives market, among other
provisions, the latter reforms reintroduce position limits for financial
investors, to safeguard price discovery in the futures market. More
recently, a proposal for the introduction of a EU global financial
transaction tax> has been put forward; such a provision, if endorsed

3 See H.R. 4173: Dodd-Frank Wall Street Reform and Consumer Protection Act,
signed by US President Obama in July 21, 2010.

4 See the Proposal for a Regulation of the European Parliament and of the Council
on OTC derivatives, central counterparties and trade repositories (COM (2010) 484
final 2010/0250 (COD)), approved by the European Parliament on March, 29, 2012.

5 See the European Commission proposal (COM/2011/594) endorsed by the United
Nations independent rights experts on extreme poverty, food, business, foreign debt
and international soidarity on May, 14, 2012 and by the European Parliament on May,
23, 2012.
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