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What drives commodity prices?

A Individual commodities are of course influenced
by individual micro causes.

I E.g., why did cobalt prices quadruple in 24187
A Rising EV battery demand;
A Congeconcentrated supply hit by instability & sanctions.
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What drives commodity prices?

A Individual micro causes.
I Why did soybean prices fall by 20% in Jdak, 20187
I Chinese retaliation against Trump tariffs.
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What drives commodity prices?

A Individual micro causes.
I Why did oil prices rise in June?
I In part, US sanctions on lran after withdrawing from JCPA.
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What drives commodity prices?

A But theextent to which pricesf different

commodities movdogether is striking.

AE.g., RoberPindyck& JulioRotemberg, 1990,
GThe Excess@2 SYSY (i 2F [/ 2YY2Z2R
TheEconomiglournal

A Thereare direct microeconomic linkages
amongsome of them, to be sure.

A Butthe correlation is broader thathat.



Fig. 1. Commodity prices are (i) volatile & (ii) correlate
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Somemacroeconomidactors
iInfluence commodity prices jointly

1. Economic Activity: GDP

2. Monetary policy: real interest rate.

The overshooting model
theory & evidence.

3. What about exchange rates?

4. Other determinants of
net convenience yield

A Inventories
A Risk premium
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1. First macro factor: overatonomicactivity

A asmeasured by US GDP or a glodrmlnterpart

i Probably KA Y| Qa HBasindtaréd Nijpg==wm
more for globalcommodity demand o Pl )
than that of othercountries,

A e.g, Kilian& Hicks (2013).

A Some of the big price swings since 2000
can be explainedy GDP.

A Butthere is more going on.
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2. Second macro factor: monetgoplicy

A The claim: Aincrease in the real interesater,
hasa negative effect on real commodipyices,

I evencontrolling forGDP.

A E.g., why did commodity prices: :
I (1) continueto rise sharplymid-2007¢ mid-2008?
A Aggressive Feelasing ir2008.
i (i) fall sharplyn mid-2014?
A The end of QE ir2014.

A | have been making this case for over 30 years.
i GhOSNBEK220AYy3 Y2RS{ ¢ Odmdpyn=
A effect ofr on real commodity prices.
T ACKS -IONINNE Y2RSEE€ OHAMAZS HAOWM

A add in alsaconvenience yield & itdeterminants.



High real interest rates reduce the price
of storable commodities through 4 channels

A o by increasing the incentive for extraction today

I rather than tomorrow.

I Think of rates at which oil iIs pumped, coppained, or forests
logged.

A o by decreasing firms' desire to carry inventories.
I Think of oll inventories held in tanks or cattle in feed lots.

A = by encouraging speculators to shift out of spot
commodity contracts, and into treasury bills
i ¢ KAY 1 figafciaiz&ti&i offcommodities.

A o by appreciating the domestic currency

I and so reducing the price of internationally traded commoditi
In domestic terms.



Derivation of the overshooting model
Therelationship can be derived fromstmple assumptions.
A1t aadzYLIIA2YY GNBINBaargdgsS SE

A Let
S UOch the spotprice of the commodity,

o 0KS 6f 23 QidepickiBdex SO2y 2Ye
g s, the (log) real price of the commodignd

N the long run equilibriuml¢g) realprice of the commodity

A Market participantobservethe realcommodity priceq today
lyingeither above or below itfong-run equilibriumvaluer).
They expecit to returnto equilibriumovertime,
at an annual ratgroportionateto the gap:

AHndl E[npscp)] =-' @N (1)
or E(ns) =-" (gn) +EQP). (2)




E(ns) =-" (a-n) +B

Derivation of the overshooting model, continued

np) (2

+ 2"dassumption, speculative arbitrage:
E(ns) +c=1,

whereO net convenience yieltl

=>

=>

- (o) +

(3)

p) +C = |

q-n=-17")co (4

A Soq respondsnegatiely to
the real interest rateNJ ¢ E(np),

i holdingn O c constant.

* € cygscgrp convenience yieldstorage cost risk premium.



The overshooting equationg = A- (1/ )(r-c)
g is negatively related to the real interest nat

Goldman Sachs Commodity Price Index vs. Real Interest Rate
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Thanks to Marc®/artinez del Angel.
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The realcommodity pricandex is negatively related
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to the real interestrate.

Real Commodity Price Index and Real Interest Rate
Anrual data, 1968-2017
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OLS estimates of the overshooting equation

Regression of real commodity price indices against real interest r
(19502012)

Table 1 Dependentvariable:
log of commodity price indexdeflated by US CPI

CRB

VARIABLES iIndex

sEEINIEESNEIG § -0.041%** J1-0.034*** ] -0.071***R-0.075***
(0.007) (0.006) (0.005) (0.007)

Constant 0.900***  0.066*** 2.533** 0.732***

Index

(0.017) (0.016) (0.011) (0.018)
Observations 739 739 739 513
0.04 0.04 0.25 0.18

*** n<0.01 (Standard errors in parentheses

Frankel (2014)



Updated estimates abvershootingmodel
Commodity price indices are significantly negatively correlated with real interest

Feb 1951Apr.2018 Feb 1958eb2014 Feb1951-Apr.2018 Decl1968pr.2018 |

I O - I O O
] Dependent variable: Log of Real Commo#itice Index

Foods Price
Index

-0.026™** -0.088***

-0.071***

[REESE-0.026%**
Rate

(0.007) (0.007) (0.005) (0.009
0.847*+* 0.043** 2.594x+* 0.713%+*
e (0.017) (0.017) (0.013) (0.016)
807 757 807 581

G20 o0.018 0.022 0.295 0.172

*** n<0.01 ** p<0.05. Heteroskedastibust standard errors in parentheses

GREAL INTEREST RAIdath X, YEAR B[ 3TBILL(Month X, YEAR T)/20RFLATION (Month-X YEAR)T*100 for months (FekDec) ;
for Jan we takéNFLATION (Month-X YEAR-T). . INFLATIOKMonth X, Year T) =L&PI (Month X, Year F)og CPI (Month X, Yeaf)l

uSource for 3nonth treasury bill rates: FRB of St. Louis. Source for Commodity Price Indexes: Global Financial Data
Thanks tdS.Lakhtakia



3. What about exchange rates
and commodity prices in other currencies?

A Thelimiting case of smallcountry in
anintegrated global commoditynarket

I al%exchangaate change translatesto an |mmed|ate 1%
commodity price changexpressed iterms of local currency.

I even If the price hasn't fallen in terms of foreigarrency.
A Evenfor the US$ depreciation  O2 YY2 RA ( &

I (though smaller &lower than for otheicountries):
i sal B Jf 20l f RSYIFIYR FT2NJ O2YY2RA

A Regardless the country, the exchange rate is endogenou

A Real interest differentials move real exchange rates,
I & so move locaturrency real commodity prices,
i relative to the real $ commodity price.



Determining commodity prices in néhcurrencies.

y

Dependent variableLogreal CRB commodity price inder local currenc
ShortRates: USr r diff. LongRates: USr r diff.
Australia -0.023* -0.076* -0.057* -0.067*
1/1950-8/2005. (0.006) (0.003) (0.005) (0.004)
Brazil -0.024* -0.006* -0.161* 0.001
7/65-12/89, 1/958/05 (0.007) (0.002) (0.019) (0.001)
Canada -0.047* -0.065* -0.073* -0.076*
1/1950-9/2005 (0.005) (0.005) (0.004) (0.006)
Chile -0.063* -0.021* -0.092* -0.018*
7/1997-9/2005 (0.006) (0.004) (0.014)  (0.003)
Mexico 0.055* -0.017* 0.047* 0.000
1/1978:9/2005 (0.013) (0.002) (0.011)  (0.003)
NZ 0.001 -0.067* -0.081* -0.075*
3/1978:8/2005 (0.009) (0.004) (0.006)  (0.004)
Switzerland 0.034* -0.054* -0.171* -0.095*
1/1980-9/2005 (0.016) (0.009) (0.013)  (0.012)
UK -0.053* -0.086* -0.106* -0.023*
1/1950-9/2005 (0.010) (0.007) (0.007)  (0.006)

* indicates coefficient significant at the 5% level of significance.

(Robust standard errors.)

Frankel (2008)



4. Determinants of net convenience yield

b2¢> 0O02YLIX SGS GKS aoO

There Is no reason for the net convenience yield,
c, to be constant.

C @ec n S Tee

Substituting into (4), EEEEFIaes
g=n-a/ ob 0 oyKO MISC-® M KPp U5)
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g=nN-1/ 06b 0 oWKO MWISC-® M Kp (b)

Hypothesized effect
I Real interest ratenegative

I Convenience yieldgosiiive
A <= Economic activity
A <= Risk of disruption

I Storage costaiegative

A3 O (INVENTORIES
I Risk premiunmp

A Measured directly(n 9-(f-s)

A Or as determined by volatilityatnbiguous sign)

I measured by actual volatility
I or by optionimplied subjective volatility.




Estimation of the cargrade equation.

A My 2014paperestimatedfor the period 19562012
the complete equation that includethe microvariables:
I commodityspecificdata on inventories, volatility,
I andsurvey expectations of future price changes.

A | foundthe real interest rate had particularly strong negative
effects onthe pricesof copper, cattle, hogs, oats sbybeans.

A Inventorieshad a particularly strong negative effect
on theprices ofcopper,oats, &platinum.

A Fora complete panel across the 11 commodities where all data
were availableall fourvariables of interest appeared significant:
real interest rate, global business cycle, inventories, \avliditility.

I When the equation was estimatezh first differences,
significancewas lost,in particular, for inventories &olatility.



Risk premium 2 measures of volatility
(f-s) - OVi option-implied & actual volatilities
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Volatility: Std. Dev. of quarterly spot price over past year

The positive risk premium seemed to have disappeared after 2005
(OYi measured by survey data), despite no decline in volatility.

Consistent with Hamilto&? dzQ@ai3)interpretation of thefinancializatiornypothesis:
Investors in commodity indices took the long side of the futures market after 20

From Frankel (2014)



5. Updated tests

A There is some negative correlation between
perceived volatility as measured by the VIX
and the commodity price index.

i E.g.,priceighA Y Hnncs gKSY =+L
i & prices lowin 2009 when+ L - KA 3dIK 0

A But theVIX is not a significanieterminant
I when controlling for and GDP.



ViXximplied volatility appears negatively correlated
with real commodity price index.

Real Commodity Price Index and VIX
Annual data, 1990-2017
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Thanks tdS.Lakhtakia



Updated tests for real commodity price index show
significant negative effecdf r andpositive effect of GDP.

Dependent variable RealCommodity Price Index

1 2 r 3 4 5
Real Interesi}-0.035*** -0.015*% -0.023** -0.029*** -0.013
Rate (0.010) (0.009) (0.009) (0.010) (0.008)
RealCommd -1.627 -1.817
Pl tend (2.203) (1.877)

Lagged 0.689*** 0.596***
RealComP (0.153) (0.147)
Real 4.676*** 4.738*** 3.501***
US GDP (1.226) (1.206) (0.962)
Constant 8.198 0.958* 3.093*** 8.789 1.244***

(6.928) (0.476) (0.040) (5.897) (0.455)
Observations 47 46 47 47 46
R 0.150 0.497 0.300 0.322 0.587

*** p<0.01 ** p<0.05* p<0.1 (Robuststandard errors iparentheses.)

Thanks tdS.Lakhtakia



Real Commodity Price Index - Agr, Energy, IM

Consider four components of price index

Real Commodity Price Indices

Annual data, 1969-2017
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S&P GSCI Industrial Metals Index
S&P GSCI Precious Metals Index

In regressions for the four price indices,

r hasa negative sign for allariations. lis most consistently
significantin the case of industrial metals prices.

Thanks tdS.Lakhtakia



Stylized macro effects on commodity prices

GDP | Monetary $ commodity
Period growth ease prices

200407
200708 @ Q @
200809 @ v Q @ @
201011 Q@ @
201416 " @ n @ @
Forecast TR Q@

(My guess, as of 2018)



Some references by the author on
macroeconomiaeterminationof commodity prices

The overshooting model: Real interest rates influence real commaodity prices.

A "Expectations and Commodity Price DynamiElse Overshooting ModEl&
1986,American Journal of Agricultural Econon@i8s no. 2May, pp.34448.

A "CommodityPrices, Money Surprises, and Fed Credibilitithi Gikas
Hardouvelis 1985 Journal of Money, Credst Bankingl7, no.4, Nov427-38.

Determinants of commaodity prices in néhcurrencies

A "The Effect of Monetary Policy on Real CommoBlitiges," 2008AssetPrices
and Monetary PolicyJohn Campbell, edJ(Ch.Pregs291-327. NBER WP 12713

¢KS aOF NNEBE OGN} RSé¢ Y2RStY 5SUGSNYAYI Y
A "Determination of Agricultural and Mineral Commodity Prices," with Andrew

Rose2010,in Inflation in an Era of Relative Price Sho(Reserve Bank of
Australia), pp. 951. HKS RWP 1@38.

A "Effects of Speculation and Interest Rates ¥ A I NNEModeNF GoiSribdity
Prices," 2014Journal of International Money and Finaneel.42, pp88-112.
NBERNP 19463.


http://www.nber.org/papers/w12713
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Appendix:Oll prices (Jan. 200DJune 2018)
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