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The context: commodity price movements

Over the past decades: commodity prices have experienced an
exceptional volatility

Figure: WTI crude oil spot price volatility
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Aggregate demand shock and stagnant oil production in SA

The invasion of Kuwait in 90

Production shutdown in SA 1981-85 then increase in 86



What are the causes/consequences argued by the
literature?

Causes:
Movements in fundamental supply and demand-side factors:

Aggregate demand shock (with respect to supply): Hamilton 2009;
Kilian and coauthors....

Financial speculators "Önancialization":
Forward-looking behaviors (inventories): Lombardi and Van Robays
2011
Trend-followers & herding behaviors: Tang and Xiong 2011; Singleton
2012; JoÎts 2015.

Consequences:
A§ect the whole economy for commodities importing and exporting
countries: Hamilton 2003; Edelstein and Kilian 2007; Kilian 2008; ....
Welfare consequence? (Fattouh and Mahadeva 2014; JoÎts and
RazaÖndrabe 2015).
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What about macroeconomic uncertainty?

Uncertainty = peoplesí inability to forecast the likelihood of events
happening (micro and macro phenomena).

Periods of uncertainty can have di§erent impacts on economy:

possible negative channel: real option e§ect (option value to wait) )
SR uncertainty.
possible positive channel: growth option e§ect ) LR uncertainty.

What could be the e§ect on commodity prices?
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Research Questions and Main Results (I)

Main questions

What is the importance of macro uncertainty on commodity prices
movements? (high and low uncertainty states)
Does maturity matter? (short-term, mid-term and long-term
uncertainty e§ect)
Does macro uncertainty generate commodity uncertainty? (uncertainty
transfert)
What is the proportion of macro uncertainty in price uncertainty?
What shocks make price more uncertain? (supply, demand, or
speculation)
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Research Questions and Main Results (II)

Main results

We Önd a signiÖcant impact of macro uncertainty on prices.
This impact tends to diminishes at longer maturity (depending on the
commodity markets).
Impact of macro uncertainty is not systematically converted into
uncertainty in commodity prices.
A signiÖcant component of oil price uncertainty is both macro
uncertainty (2nd moment) and economic activity (1st moment),
especially in 2005-08 period.
Oil price uncertainty in 1980s is mainly supply-driven (1985-86 Saudi
Arabia).
On the whole speculative shocks do not lead to oil price uncertainty
(very limited contribution during the 2007-08 episode).
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Outline of the presentation

Related literature

The model: empirical strategy

Impact of macroeconomic uncertainty across states (nonlinear IRF)

Does maturity matter?

Does macroeconomic uncertainty generate commodity uncertainty?

Distinguishing between di§erent types of shocks in oil price
uncertainty: uncertainty; supply; demand; and speculative shocks.

Discussion: The crude oil price decrease paradox in June-Dec 2014
(Arezki-Blanchard 2014 vs. Baumeister-Kilian 2015).
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Related literature

Two strands of literature:

oil price uncertainty ! macro:

theoretical papers (LR uncertainty): Bernanke (1983), Pindyck (1991)
! uncertainty causes the 80-82 U.S. recession.
empirical papers (SR uncertainty): Elder and Serletis (2009, 2010), Jo
(2014) ! oil price uncertainty depresses output in the U.S. and G7.

) main drawbacks: 1. wrong presumption about oil/recession nexus; 2.
adequacy of oil price uncertainty proxy; 3. exogeneity of oil price.

macro uncertainty ! oil price:

theoretical papers: Litzenberger and Rabinowitz (1995), Alquist and
Kilian (2010) ! treating macro uncertainty as unobserved.
empirical paper: Van Robays 2013 ! volatility as a proxy for macro
uncertainty.
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) main drawbacks: 1. wrong presumption about oil/recession nexus; 2.
adequacy of oil price uncertainty proxy; 3. exogeneity of oil price.

macro uncertainty ! oil price:

theoretical papers: Litzenberger and Rabinowitz (1995), Alquist and
Kilian (2010) ! treating macro uncertainty as unobserved.
empirical paper: Van Robays 2013 ! volatility as a proxy for macro
uncertainty.
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Related literature: unsolved questions

Adequate proxy of macro uncertainty?

E§ect of macro uncertainty on various commodity markets / on
distinct maturities?

Does macro uncertainty lead to price uncertainty?

How much macro uncertainty in price uncertainty?

How much fundamental and speculative shocks in price uncertainty?
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The model: proxy of macro uncertainty (I)

Current macro uncertainty proxies are based on implied or realized
volatility of stock markets (GARCH process):

associate uncertainty to volatility.
backward-looking whereas investorsí expectations are forward looking.
erroneously attribute to uncertainty áuctuations that are actually
predictable.

We use the Jurado et al. (2014)ís approach
(uncertainty = predictability)

Uyjt (h) #
r
E
h
(yjt+h $ E [yjt+h jJt ])2 jJt

i

where i = 1, ...,Ny , E (. jJt ) is the conditional expectation of yjt , Jt the
available information at time t, Uyjt (h) is the conditional volatility of the
purely unforectastable component of yjt .
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The model: proxy of macro uncertainty (I)

Aggregating over j individual uncertainty measures Uyjt (h) equally
weighted by wj leads to the aggregate macroeconomic uncertainty:

Uyt (h) # p lim
Ny!•

Ny

Â
j=1
wjU

y
jt (h) # Ew

h
Uyjt (h)

i
.

Three steps procedure:
1 Replace the conditional expectation E

$
yjt+h jJt

%
by a forecast (factor

model in data-rich environment).
2 DeÖne the h$ step $ ahead forecast error by
V yjt+h = yjt+h $ E

$
yjt+h jJt

%
and estimate the related conditional

volatility E
&'
V yjt+h

(2
jJt
)
.

3 Construct macro uncertainty from the individual uncertainty.
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The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties: (i) mainly demand-driven, (ii) forward-looking,
and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties: (i) mainly demand-driven, (ii) forward-looking,
and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties:

(i) mainly demand-driven, (ii) forward-looking,
and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties: (i) mainly demand-driven,

(ii) forward-looking,
and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties: (i) mainly demand-driven, (ii) forward-looking,

and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: proxy of macro uncertainty (I)

Figure: Jurado et al. (2014)ís macro uncertainty measure

Three big episodes of macro uncertainty: the 1973-74, 1981-82
recessions, and the 2007-09 GR.

Theoretical properties: (i) mainly demand-driven, (ii) forward-looking,
and (iii) level (variability) increases (decreases) with h.

JoÎts-Mignon-RazaÖndrabe (IPAG Business School U. Paris West)Uncertainty May 2015, FIME Seminar 13 / 27



The model: the Structural TVAR (II)

Uncertainty may be a nonlinear propagator of shocks across markets

Yt= µ1+A
1Yt+B1 (L)Yt$1+

*
µ2 + A

2Yt + B2 (L)Yt$1
+
It (ct$d & g) +ut

where Yt is a vector of endogeneous variables containing commodity markets
(each group respectively) and a measure of uncertainty which models di§erent
states; the threshold variable ct$d is function of uncertainty.

recursive structure: endogeneous property of commodity with respect to
macro (Kilian and Vega 2011).

variables ordering (commodity Örst): commodity responds to change in
macro only with a delay (Kilian and Vega 2011).

endogeneity problem of the threshold: three-period moving average
(persistence) of our one-period-lagged threshold variable (switch across
states with a delay).
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The model: from macro to commodity uncertainty (III)

Commodity prices uncertainty indicator:
1 Forecast of ct+h conditionally to macro uncertainty (E [ct+h jWt , uut ]).
2 Forecast errors of commodity prices with respect to macro uncertainty
V ct+h = ct+h $ E [ct+h jWt , uut ].

3 Commodity prices uncertainty as the time-varying conditional volatility
of the forecast errors (stochastic vol. model of Chan and Hsiao 2013):

Uct+h = E
&'
V yt+h

(2
jWt , uut

)
.

) when commodity price uncertainty coincides with periods of macro
uncertainty: transfert of uncertainty.
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Results (Ia)
Impact of macro uncertainty across states (nonlinear IRF)

Data of commodity spot prices: energy (1978M10-2011M12), precious
metals (1976M2-2011M12), industrial (1980M2-2011M12), agricultural
(1980M2-2011M12).

Figure: Impact of macro uncertainty on crude oil price (positive
two-standard-deviation shocks)
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Results (Ib)
Does maturity matter?

Figure: Uncertainty e§ect in oil price across maturity (cumulative positive shocks
across maturity)
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Results (IIa)
Does macroeconomic uncertainty generate oil price uncertainty?

Figure: Oil price uncertainty
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Macro uncertainty: eco growth starting in 2003 with stagnant oil production

Macro uncertainty: eco growth starting in 2003 with stagnant oil production

Kuwait invasion 90, Afghan War 01, Iraq War 02-03: no uncertainty

SA shutdown production: oil price uncertainty



Results (IIb)
How much macroeconomic uncertainty in oil price uncertainty?

Figure: Historical decomposition analysis
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Results (IIb)
What types of shocks make oil price more uncertain: Demand, supply, and speculation?
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Discussion
The crude oil price decrease paradox (June-Dec 2014)

Facts: June-Dec 2014 the price of crude oil fell by nearly 44% leading
to severe economic stress on oil producers

Figure: Crude oil price decrease
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Discussion
The crude oil price decrease paradox (June-Dec 2014)

Questions:

What caused this decline?
Does this decline is di§erent from those of 1986 or 2008?

Conjectures $ uncertainty vs. certainty :

Arezki and Blanchard (2014): shock to oil price exceptations after June
2014 (surprise increases in global oil prod: Lybian oil & OPEC
announcement).
Baumeister and Kilian (2015): few large oil market shocks after June
2014 (more than half of the decline was predictable) & a demand
shock in Dec (weakening economy).
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Discussion
What does our oil price uncertainty index tell us about the price decrease?
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Concluding remarks (I)

Macro uncertainty impacts commodity prices:

di§erent between markets: oil price is more sensitive.
di§erent across maturity: oil price is more sensitive to SR uncertainty
(real option e§ect?).

Macro uncertainty leads to commodity prices uncertainty during the
2007-09 period.
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Concluding remarks (II)

Not all so-called oil shocks are the same:

A signiÖcant proportion of macro uncertainty in the oil price
uncertainty during 2007-09, not during the 84-86 period.
Major exogenous events in the Middle East do not lead to price
uncertainty.
The oil price uncertainty episode during 2007-09 is mainly
demand-driven: economic activity (1st moment) and macro uncertainty
(2nd moment).
We do not Önd any evidence of speculation a§ecting price uncertainty
during 2007-09.

The decline of oil price between June and Dec 2014 was predictable
(BK are right!).
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Thank you!
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