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1. Basic structure of the notes

• High-level summary of theoretical frameworks to interpret em-

pirical facts.

• Per asset class, we will discuss:

1. Key empirical facts in terms of prices (unconditional and

conditional risk premia) and asset ownership.

2. Interpret the facts using the theoretical frameworks.

3. Facts and theories linking financial markets and the real

economy.

4. Active areas of research and some potentially interesting

directions for future research.

• The notes cover the following asset classes:

1. Equities (weeks 1-5).

– Predictability and the term structure of risk (week 1)

– The Cross-section and the Factor Zoo (week 2)

– Intermediary-based Asset Pricing (week 3)

– Production-based asset pricing (week 4)

– Demand-based asset pricing (week 5)

2. Mutual Funds and Hedge Funds

3. Options and volatility (week 7).

4. Government bonds (week 8).

5. Corporate bonds (week 9).

6. Currencies (week 10).

7. Commodities (week 11).

8. Real estate (week 12).
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2. Commodities

2.1. Introduction

• Commodities are typically classified into three groups

– Energy: Oil, gasoline, . . .

– Metals (precious and industrial): Gold, copper, . . .

– Agricultural and livestock: Corn, wheat, lean hogs, . . .

• The cross-section is fairly small, in particular when compared

to equities, corporate bonds, options, . . .

• Despite the importance of understanding prices and quanti-

ties in commodity markets, the literature in finance is limited.

There are few models to explain the cross-section of commodi-

ties returns.

• Commodities have become more important in recent years as

an asset class, leading to the discussion on ‘‘financialization”

of commodities (more on this later).

• In economics, there is a literature on specific commodities like

oil (more on this later).
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• Data sources:

– Prices: Bloomberg or the Commodities Research Bureau.

– Fundamentals (inventory, production, . . . ): Commodities

Research Bureau or the sources in Gorton, Hayashi, and

Rouwenhorst (2012).

– Basic data on holdings: The CFTC has data on holdings

by hedgers, speculators, . . .

• Broad commodity index: S&P Goldman Sachs Commodity In-

dex (GSCI).

– There are sub-indices for energy, non-energy, industrial

metals, precious metals, agriculture, livestock, agricul-

ture & livestock.
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• For certain commodities, there are extremely detailed data. For

instance, for agricultural commodities, there are WASDE data.
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2.2. Market Structure

• For a useful introduction into the trading of commodities, see

Pirrong (2012).

• Financial trade takes place via futures, where settlement can

happen via physical delivery of the commodity. To avoid physi-

cal settlement, many traders close their original position before

expiration by taking an opposite position in the futures market.

• Commodity trading firms trade the physical commodity in the

spot market, but they are also active in the futures market.

• Interestingly, many commodity trading firms are large and pri-

vately owned.

• Perspective: Apple’s revenue in 2017 was $263 billion. Vitol’s

revenue, one of the largest energy and commodities traders, in

2018, was $231 billion, not that far behind.

• We know little about commodity trading firms, in part because

these are private firms.

• An interesting and important research question is to under-

stand better their role in commodities markets.

6

http://www.trafigura.com/media/1364/economics-commodity-trading-firms.pdf


2.3. Forward Prices and Returns

• We often cannot trade in spot markets and the spot price is

often not even observed.

⇒ Most of the empirical work uses futures prices.

• The basis at date t is defined as the difference between the spot

price and the futures price: St − Ft,T

• The spot and the futures price are related by the cost of carry

formula, a no-arbitrage relationship:

Ft,1 = St(1 + rf) + wt − ct,

(1 + rf)St − Ft,1 = ct − wt ≡ δtSt

where wt is the unit storage cost, ct is the convenience yield

from an additional unit of inventory, and δt the (interest-adjusted)

basis expressed as a percent of the spot price.

• If the futures price is higher than the spot price, the normal

situation for most commodities, the basis is negative and the

commodity is said to be in contango.

When the basis is positive, the spot is more expensive than the

futures contract, and the commodity is in backwardation.

• Convenience yield captures a direct benefit from owning phys-

ical inventory of the commodity (e.g., interest on gold bullion)

as well as the option value due to positive probability of an

inventory stock-out ; see Routledge, Seppi, and Spatt (2000).

• Or it captures a commodity risk premium.
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• How do we compute returns?

• If you buy a futures contract, you need to put up collateral X.

• The gross return is then given by

Rt+1 =
St+1 − Ft + X(1 + rf)

X
,

where we assume that the collateral earns the risk-free rate.

• If the trade is fully collateralized, then X = Ft and

Rt+1 =
St+1

Ft
+ rf .

• The net excess return is

re
t+1 =

St+1 − Ft

Ft
.

• By changing X, we change the leverage of the position.

• The commodity risk premium is

Et[r
e
t+1] =

Et[St+1] − Ft

Ft
.
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2.4. Facts

2.4.1. Average Return on Commodities and the Correlation

with Other Asset Classes

• Erb and Harvey (2006) document several basic facts about

commodities futures:

1. The average return of the GSCI is about the same as the

S&P500 and it is similarly volatile:
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2. The correlation with bonds and stocks is fairly low:

– DJ-AIGCI = Dow Jones AIG commodities index, tracks

weighted avg. of 22 commodities futures, now known

as the Bloomberg Commodity Index.

– CRB = Commodity Research Bureau index, initially

made up of 28 commodities, now known as the Thom-

son Reuters Core Commodity CRB Index made up of

19 commodities.

3. Correlation among commodities, historically (1982-2004),

is low as well.

Notice the high correlation between the GSCI and energy

commodities.
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4. Since May 2004, commodities have been on a roller coaster

ride:

– the GSCI first nearly doubled from 5,200 to 9,200 in

April 2008,

– then crashed to 3,350 in March 2009,

– recovered to 5,765 in May 2011,

– and then went on a persistent decline to 2,500 in De-

cember 2019.

– Another big crash followed with Covid-19 in April 2020

to 1400. Now back to 2,000.
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5. Many of the price dynamics in the GSCI since 2004 are

mimicked in crude oil prices
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2.4.2. Cross-sectional Predictability: The Basis or Carry

• The basis is the traditional predictor of commodity returns,

which is a special case of the more general concept of carry

Ct =
St − Ft

Ft
=

St

Ft
(δt − rf) ' δt − rf ,

see Koijen, Moskowitz, Pedersen, and Vrugt (2018).

• Yang (2013) studies the predictability of the basis for the cross-

section of commodity returns and shows that there is a factor

structure in the portfolios sorted on the basis.

• Commodities that are included in the exercise (1970-2008):
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• The basis (log difference of spot to futures price) and average re-

alized excess returns are positively related: 9.4% return spread

between high-basis and low-basis commodity portfolios.

14



Detour: Carry in Global Asset Classes

• Carry, which can be computed consistently for any asset, pre-

dicts returns (both in the time series and in the cross section)

for equities, government bonds, corporate bonds, commodi-

ties, currencies, and options.

• Carry is the traditional predictor in currency markets and equals

the basis in commodity markets.

• Part of a new literature that connects predictability across as-

set classes and countries

– Momentum and value: Asness, Moskowitz, and Pedersen (2013).

– Time-series momentum: Ooi, Moskowitz, and Pedersen

(2012).

– Low-beta anomaly: Frazzini and Pedersen (2014).

– Carry: Koijen, Moskowitz, Pedersen, and Vrugt (2018).

• If the same economic concept works across markets, then data

mining is less likely.

• Moreover, it makes asset-class specific explanations less likely.
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• Intuitively, carry is the “return you make if market conditions

do not change.”

• Using the notation from before, the excess return on a fully-

collateralized futures position is

re
t+1 =

St+1 − Ft

Ft
.

• If market conditions do not change, then St+1 = St, implying

re
t+1 =

St

Ft
− 1 = Ct.

• We can write realized excess returns now as

re
t+1 =

St+1 − St + St − Ft

Ft
= Ct + Et

(
ΔSt+1

Ft

)

︸ ︷︷ ︸
Et(rt+1)

+ut+1,

• Carry is observed ex-ante without any modeling assumptions.

• Empirically, the question is “how much the market takes back”

from the carry.
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• Interpretation of carry in different asset classes:

– Currencies:

∗ CIP: the no-arbitrage price of a currency forward con-

tract with spot exchange rate St, local interest rate rt

(funding rate), and foreign interest rate r?
t (investment

rate) is Ft = St(1 + rt)/(1 + r?
t ).

∗ The carry of the currency is

Ct =
St − Ft

Ft
= (r?

t − rt)
1

1 + rt
' r?

t − rt,

i.e., the carry is the interest rate differential. Histori-

cally, you borrow in Japan and invest in Australia.

– Equities:

∗ The no-arbitrage price of a futures contract, Ft = St(1+

rf
t )−EQ

t (Dt+1), depends on the current equity value St,

the expected future dividend payment Dt+1 computed

under the risk-neutral measure Q, and the risk-free

interest rate rf
t in the country of the equity index.

∗ The equity carry can be written as

Ct =
St − Ft

Ft
=

(
EQ

t (Dt+1)

St
− rf

t

)
St

Ft
,

i.e., the carry depends on the expected dividend yield

relative to the risk-free rate.

∗ Terms are on the same order of magnitude.
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– Treasuries:

∗ The carry of a τ−period government bond is

Ct(τ) =
(1 + yt(τ))τ

(1 + rf
t )(1 + yt(τ − 1))τ−1

− 1

' (yτ
t − rf

t︸ ︷︷ ︸
slope

)−Dmod (yt(τ − 1) − yt(τ))
︸ ︷︷ ︸

roll down

.

∗ If applied to bonds with different maturities, scale the

bonds to a constant duration by dividing the carry by

duration.

– Options:

∗ Consider a synthetic 1-month future that gives the

obligation to buy an option that currently has maturity

τ with futures price F τ
t = (1 + rf

t )Gj(τ,K; St, σt,τ ).

∗ The carry of an option is then

Cj
t (τ,K) =

Gj(τ − 1, K; St, σt,τ−1)

(1 + rf
t )Gj(τ,K; St, σt,τ )

− 1,

which we can approximate by

Cj
t (τ,K) '

−θj
t + νj

t (στ−1 − στ )

Gj(τ,K; St, σt,τ )
− rf ,

where θ is the option’s theta, the derivative with re-

spect to maturity and ν the option’s vega, the deriva-

tive with respect to the implied volatility.

∗ The option’s carry therefore depends on the time decay

(negative) and the “roll down” on the implied volatility

curve.
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• Average returns on carry strategies, the “market return” (EW),

and the typical predictor in each asset class.

• Carry1-12 is the 12m MA to remove seasonalities.
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• Comparison of a global carry strategy to the currency carry

strategy:

• Part of the improved performance is due to the relatively mod-

est correlation between carry strategies in different asset classes

(p-values in parentheses):
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• Carry not only predicts returns in the cross-section but also in

the time series: strategy is long or short depending on whether

carry is above 0 (above sample mean until then) or below it:

• Carry is not explained by other factors:
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• Potential explanations for the currency carry:

– Downside (crash) risk. Works well for commodities!

– Liquidity risk.

– Volatility risk.

• These factors work for currencies and commodities, but not for

other asset classes. The most challenging is Treasuries, as the

Treasury carry strategy does well when (i) volatility spikes and

(ii) liquidity dries up.

• Some evidence of comovement with the global business cycle,

but too weak to explain the magnitude of carry premia.
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• Carry in the recent low-rate environment

• The currency carry has been fairly flat given the compression

in short rates.

• Carry for global equities and fixed income continued as before.

. . . now back to commodities.
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2.4.3. Time-Series Predictability

Time-Series Momentum

• Moskowitz, Ooi, and Pedersen (2012) look at time-series mo-

mentum:

rt/σt−1 = α + βhrt−h/σt−h−1 + εt.

• Different from traditional momentum, which is cross-sectional

in nature (out-performance relative to other securities)

• The t-statistics of the slope coefficients:

• Sharpe ratios:
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2.4.4. Holdings Data

• Commodity Futures Trading Commission (CFTC) publishes data

on the positions of futures traders in the Commitment of Traders

Reports. Available since January 1986.

• Large traders are classified as Commercials and Non-commercials

• Smaller traders are called Nonreportables.

• Academic literature views Commercials as hedgers and Non-

commercials as speculators. That’s because Commercials tend

to be short the commodity in the futures market, hedging an

underlying long position in the spot market.

• A commodity’s hedging pressure is defined as the ratio of short

positions taken by Commercials to open interest, the number

of outstanding futures contracts. More on hedging theories

below.

• Table and graph below show that Commercials’ positions show

a lot of variation over time, so that they are both long and short,

as well as in the cross-section of commodities.

• A new group of (non-commercial) traders, Commodity Index

Traders (CITs), a.k.a. index speculators, has grown dramati-

cally since 2004. More on this at the end of the lecture under

the topic of financialization.
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3. Interpreting the Facts

3.1. Factor Models

• Yang (2013) finds that 2 factors explain 75% of the variation

in the 7 commodity portfolio returns sorted on carry: a level

(market) factor and a slope (carry) factor which buys high-basis

and shorts low-basis commodities.

• He proposes a reduced-form pricing model with a level and

slope factor HMLC and shows that it prices the cross-section of

commodity portfolios sorted on basis. This is similar to Lustig,

Roussanov, and Verdelhan (2011) for currencies.

• Yang (2013) also shows that the slope factor HMLC is nega-

tively related to the empirical proxies for the investment-specific

technology shocks from Papanikolaou (2011) . The two-factor

model with the commodity market factor and the IST shock

proxy works nearly as well to explain the commodity portfo-

lio returns. This leads to the structural model we will discuss

below.
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3.2. Structural Asset Pricing Models

3.2.1. Hedging Pressure and Storage Theories

• The first classical theory explaining the predictability of com-

modity futures returns, the Theory of Normal Backwardation

dates back to Keynes (1923, 1930).

– Speculators who take long positions in futures demand a

positive risk premium from producers/hedgers, who short

the futures to lock in their future profits. Their hedging

pressure pushes down futures prices and raises the basis

(positive basis = backwardation).

– de Roon, Nijman, and Veld (2000) empirically link hedging

pressure to future excess returns and the basis.

• The second classical theory, the Theory of Storage, postulates

that futures prices are driven by optimal inventory manage-

ment, and dates back to Kaldor (1939) and Working (1949).

– Introduces the notion of a convenience yield to explain the

holding of inventory in periods when spot prices are ex-

pected to decline. Recall:

(1 + rf)St − Ft,1 = ct − wt ≡ δtSt

– Routledge, Seppi, and Spatt (2000) introduce futures mar-

ket in the optimal inventory management model of Deaton

and Laroque (1992), and show that time-varying conve-

nience yields can arise with risk neutral agents.

• These theories are not mutually exclusive and the modern com-

modities literature often combines the two strands.
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• Hirshleifer (1990) constructs an equilibrium model where spec-

ulators and hedgers interact. For hedging demand to affect

prices and quantities, two frictions are necessary:

1. Speculators must face barriers to entry in futures market

(here, because of fixed setup costs)

2. Producers cannot market the revenues from physical com-

modity (because they are not able to issue equity on their

future cash flows) ⇒ Segmentation between equity and

commodities markets.

In this segmented markets setting, the commodity futures risk

premium contains a component related to the volatility of spot

prices beyond traditional systematic risk.

This theory has no role for storage, i.e., inventories.

• Acharya, Lochstoer, and Ramadorai (2013) extend the model

to incorporate optimal inventory management. They relate risk

premia to the hedging demand of producers (driven by changes

in producer default risk) in a model where speculators also

have limited capital.

– Show empirically that increases in aggregate default risk

predict future commodity returns, esp. in periods where

broker-dealer balance sheets are shrinking.

• Similarly, Etula (2013) relates commodity futures risk premia

to the risk-bearing capacity of broker-dealers (the speculators).
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• Gorton, Hayashi, and Rouwenhorst (2012) look at the relation-

ship between the basis, risk premia and inventories in a sim-

ple equilibrium model that combines elements of the theory of

storage and the theory of hedging pressure.

• Main result is that basis and risk premium are high when

inventories are low. Find empirical support for this model.

• Model assumptions:

– Two-period model: t = 0, 1.

– Interest rates are zero.

– Agents: Speculators and hedgers.

– Spot market in period 0 and 1. A futures market in period

0 with contracts maturing in period 1.

– All investors have mean-variance preferences.

– Hedgers (producers):

∗ Endowed with I units of the commodity; decide to store

(inventory) x ⇒ Sells I − x in the spot market.

∗ The time-0 profit is Π0 = S0(I − x) × (I − x), where spot

price S0(∙) is the inverse demand function and x is the

average over all hedgers.

∗ The hedgers also sell N contracts forward at price F

⇒ A long position corresponds to a negative N .

∗ The hedger will sell in period 1 in the spot market

z + (1 − δ)x − N,

where z is the stochastic period-1 endowment and δ is

the depreciation rate of the commodity.

32

http://rof.oxfordjournals.org/content/early/2012/08/08/rof.rfs019


∗ The economy-wide supply is z + (1 − δ)x.

∗ The hedgers maximize their utility over x ≥ 0 and N

max
x,N

Π0 + E[Π1] −
α

2
V ar(Π1),

where V ar(Π1) = V ar(S1 × (z + (1 − δ)x − N) + FN)

∗ The first-order conditions imply that, when x > 0,

S0 − F = −δF.

The wedge between the spot and the future, the ba-

sis, equals minus the storage cost, −δF . This is the

standard no-arbitrage cost-of-carry condition.

∗ When x = 0 (stock-out occurs, no inventory), then

S0 − F > −δF,

i.e., the spot price is “too high” relative to the future to

store anything. The basis is higher than -the cost of

storage, i.e., the convenience yield is strictly positive.
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– Speculators:

∗ End-of-period wealth given initial endowment e0

e0 + (S1 − F )N.

∗ Given mean-variance preferences with risk aversion β,

their FOC w.r.t. N is:

N =
E[S1] − F

βV ar(S1)

∗ Speculators require risk premium for accommodating

hedgers.

– Under further regularity conditions, the model predicts a

negative relationship between basis and inventories and

between risk premia and inventories
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• Empirical test: Basis should be high when inventory I is low

relative to normal level I?. Convex relationship, use spline h(∙)

Basis = Linear function of seasonal dummies + h(I/I?) + error.
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• Portfolios sorted on lagged inventories I/I?:

• The results suggest that the state of inventories is negatively

related to commodity risk premia.

• Paper also investigates hedging pressure hypothesis. Larger

short positions of Commercials in the futures market are con-

temporaneously associated with higher futures prices. But no

predictive relationship, suggesting that hedging pressure is not

a good theory for commodity risk premia.
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Open Interest Growth

• Hong and Yogo (2012) show that changes in the open interest,

the number of futures contracts outstanding, predicts future

returns.

• Why does open interest contain information beyond prices (the

basis)?

• Fact: open interest = gross (as opposed to net) hedging demand

is strongly pro-cyclical

• They develop a simple model with

– Infinitely risk-averse producers that want to be short fu-

tures (i.e., hedge all future price risk).

– Informed, risk-averse speculators (i.e. limited arbitrage

capital).

– Uninformed, risk-averse investors (consumers) that want

to be long futures.

• There is uncertainty about the state of the economy, which

informed investors and producers know, but uninformed in-

vestors do not.

• In the good state, the futures price could be high or low. If the

hedging demand is sufficiently strong, producers put down-

ward pressure on the futures price because of limited arbitrage

capital. If consumers have stronger demand, futures prices

will be high, again because of limited arbitrage capital.

• Open interest, on the other hand, is always high in the good

state and is thus a reliable predictor of high future commodity

returns.
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• Dynamics of the growth in open interest:

• Return predictability:

• In sum, price pressure (= downward-sloping demand curves)

is a common theme in the commodities literature.
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3.2.2. Production-based Models

• Yang (2013) proposes a GE model of commodity production to

rationalize the differences in average returns across commodi-

ties sorted by basis.

• Extends Kogan, Livdan, and Yaron (2009) who focus on the

term structure of volatility in futures prices.

• N non-storable commodities, each produced by representa-

tive firm with capital that is exposed to aggregate IST shocks.

Each commodity also exposed to aggregate and idiosyncratic

demand shocks. Investment is irreversible.

• SDF Mt+1 is exogenous with positive price of risk for aggregate

demand shock and negative price of risk for IST shock.

• Futures prices with maturity T for commodity j are given re-

cursively:

F j
t,T = EQ

t [F j
t+1,T ] = erf Et[Mt+1Ft+1,T ]

with boundary condition F j
T,T = Sj

T because futures prices con-

verge to spot prices at maturity.

• High-basis commodities have a more negative exposure to IST

shocks, hence higher risk premium.

– Positive idiosyncratic demand shock prompts high invest-

ment

– High investment predicts high future supply and hence a

low expected spot rate.

– High investment also makes commodities producers more

sensitive to investment shocks (irreversibility):

more negative IST-beta and higher risk premium.
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– Both forces decrease future prices relative to the spot price,

hence increase the basis.

Ft,T = Et[ST ] −
Covt(−Mt,t+T , ST )

Et[Mt,t+T ]

• Model calibration quantitatively generates the observed HMLC

spread and the failure of the one-factor commodity CAPM for

IST risk price estimated in investment literature.
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3.3. Link Between Commodity Prices and the Macro-economy

• A literature in economics tries to measure supply and demand

shocks for specific commodities, for instance, oil and to mea-

sure the impact on the macro economy.

• Good example is Kilian (2009).

• He develops a structural VAR to identify demand and supply

shocks in oil markets.

• The main VAR contains three series, collected in zt:

1. Δprodt: percent change in global crude oil production.

2. reat: real economic activity index.

3. rpot: real price of oil.

• Consider three structural shocks:

1. Supply shocks (εS
t ).

2. Global demand shocks (εD,G
t ).

3. Oil-specific demand shocks (εD,Oil
t ).
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• Structural VAR at a monthly frequency:

A0zt = α +
24∑

i=1

Aizt−i + εt,

where A0 is lower triangular.

• Identifying assumptions:

1. Oil supply curve is vertical in the short run (within a month)

and hence unexpected changes in production are identi-

fied as supply shocks.

2. Innovations to global economic activity that cannot be ex-

plained by supply shocks are shocks to global demand for

industrial commodities (“aggregate demand”).

3. Shocks to the real price of oil that cannot be explained by

the previous two shocks are oil-specific demand shocks.

This really is just the residual.

42



• Key innovation: A monthly index of global real economic activ-

ity.

• The index of global real economic activity is based on repre-

sentative single-voyage freight rates available in the monthly

report on “Shipping Statistics and Economics” published by

Drewry Shipping Consultants Ltd.

• It is based on various bulk dry cargoes consisting of grain,

oilseeds, coal, iron ore, fertilizer, and scrap metal.

43



• Implied shocks:

• Large negative supply shock in 1980 corresponds to the Iran-

Iraq war.

• Large positive oil-specific demand shocks in the late nineties.
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• Impulse responses, where shocks are normalized so they in-

crease the price of oil

– Supply shock: Short-term decline in production, small

transitory decline in economic activity, and small transi-

tory increase in oil prices. This is surprising.

– Aggregate-demand shock: Persistent effect on economic

activity, temporary increase in production, and persistent

increase in prices.

– Oil-specific demand shock: Persistent and immediate ef-

fect on oil prices, a temporary increase in economic activ-

ity, and a small increase in oil production.
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• Cumulative effects:

– Supply shocks have a small impact on oil price fluctua-

tions.

– Aggregate demand shocks caused low-frequency swings in

oil prices.

– High-frequency dynamics in oil prices due to oil-specific

demand shocks, consistent with these being precaution-

ary demand shocks.
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• Does it matter for the US economy why the price of real oil

increased?

– Unexpected reductions in supply cause a temporary de-

cline in GDP and little effect on inflation.

– Aggregate demand shocks lead to a short-run increase in

GDP, but then lower growth in the future due to higher oil

prices. Increased economic activity and higher oil prices

both lead to higher inflation.

– Oil-specific demand shocks lower GDP and lead to an in-

crease in inflation.
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• These results are controversial. Hamilton (2019) does not like

the shipping index, which hinges on a normalization of a base

year, and proposes an alternative measure based on world in-

dustrial production (OECD+6 major developing countries)

– 1974-75 looks very different in panel 1 vs. 2

– recovery after 2008 crisis looks quite different as well

• Hamilton and Baumeister (2019) also critique the Cholesky de-

composition method for shock identification and propose sign

restrictions instead for identification.

• Interesting back and forth between these authors.
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3.4. Topic: Financialization of commodities

• Financialization of commodities refers to the fact that there

has been a large growth in the amount of capital invested in

major commodity indices, like the GSCI. This is now very easy

via ETFs.

• This may have made commodities more similar to financial as-

sets and changed the risk properties of commodities.

• On the one hand, by bringing more capital into the commodi-

ties market, financialization may mitigate hedging pressure and

improve risk sharing (ability of hedgers to hedge cheaply).

• On the other hand, new shocks (outside commodity markets)

that hit investors may now be transmitted to the commodi-

ties markets, and limit that risk sharing possibly at important

times.

• Basak and Pavlova (2016) provide an equilibrium model of this

phenomenon.

• Financialization may also affect information discovery in com-

modity markets. Maybe investors add noise to futures prices

so that they become a less clear signal of global demand as in

Sockin and Xiong (2015).

• Cheng and Xiong (2014) provide a survey on financialization of

commodities.
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• See Tang and Xiong (2012) for empirical work:
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• Singleton (2014) also links investor flows and commodity prices

• Singleton (2014) finds the largest effect on prices from index

positions and managed-money investors (hedge funds).

• Identifying causal effects is challenging.
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