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Terms-of-trade and Commodity Price Sensitivity
Vijay Chopra

This paper explores the link between the changes in commodity prices and the terms-of-trade factor
within Heckman Global Advisor’s (HGA) country allocation framework. For each country, HGA calculates
a proprietary terms-of-trade factor which measures its aggregate export price index relative to its
aggregate import price index. The factor is calculated on the basis of each country’s import and export
structure in the following categories

e Global fuels

e Minerals

e Agricultural commodities
e Manufacturing

and the movements of prices of goods in these categories. Data for computing a country’s terms-of-
trade comes from the International Monetary Fund (IMF), World Trade Organization, and the U.S.
Bureau of Economic Analysis.

Table 1 shows the performance of the HGA terms-of-trade trend factor within our country allocation
framework. It uses the HGA proprietary model to overweight markets with attractive terms-of-trade and
underweight markets with unattractive terms-of-trade. The factor provides an annualized alpha of 2.8%
within an ACWI universe of countries. The alpha is even higher, at 3.5% when allocating internationally
within an ACWI ex-US universe. The corresponding information ratios (IR) are 0.6 and 0.7 respectively.
The alpha is smaller in the developed markets universe, but with a lower tracking error. It is higher at
3.1% in the emerging markets universe, but the tracking error is high as well. As a result, the information
ratio (IR) is only 0.3 for the case of developed markets and emerging markets individually.

Table 1: Country Allocation Performance with a 100%
Weight on the Terms-of-Trade Trend Factor MSCI MSCI MSCI MSCI
ACWI | ACWI x-US |Developed [ Emerging
Jan-1989 through Dec-2017 Universe | Universe | Universe | Universe
Annualized Alpha (Gross) 2.8% 3.5% 0.7% 3.1%
Annualized Tracking Error (Gross) 4.5% 4.7% 2.6% 7.4%
IR 0.6 0.7 0.3 0.3
T-Stat 3.4 4.0 1.5 1.9
Average Correlation* 2.3% 2.4% 2.8% 2.5%
Frequency of Positive Correlation 56.4% 55.9% 54.4% 54.2%
t-Stat (of Correlations) 2.0 2.0 2.0 1.8
* Cross-sectional correlation between scores and subsequent month returns
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Of the four categories of imports and exports, global fuel prices are the most volatile, with a monthly
standard deviation of 8.2% over the January 1980-December 2017 period. These are followed by the
prices of minerals with a standard deviation of 4.6%. The prices of agricultural goods are less volatile
than fuels and minerals, with a standard deviation of 2.4%, and manufactured good prices are the least
volatile with a standard deviation of 0.6%. We, therefore, expect commodity price changes to have a
major impact on the terms-of-trade trend calculations.

In general, a large proportion of exports of developed markets tends to be manufactured goods, while
exports of emerging markets are more variable, and tend to be dominated by commodities. There are
exceptions to this rule, as there are commodity-exporting developed markets such as Canada, Australia
and Norway, where commodities make up a large part of exports. On the other, manufactured goods
make up a large proportion of exports from emerging markets such as China, South Korea, and Taiwan.

Since commodity prices are more volatile than the prices of manufactured goods, we expect terms-of-
trade to be influenced by changes in commodity prices. In particularly, commodity exporters are
expected to benefit as commodity prices increase, while commodity importers are expected to benefit
when commodity prices drop. We illustrate this by showing how the terms-of-trade trend factor varies
with changes in commodity prices for several pairs of markets.

Figures 1 and 2 show the variation in the HGA terms-of-trade factor scores with changes in commodity
prices as reflected by the 18-month percent change in the CRB index for the US and Canada. Both series
are smoothed by taking a 3-month moving average to reduce noise and make the charts easier to read.
Terms-of-trade trend and commodity prices changes are inversely correlated in the US, while they are
positively correlated in Canada. The US was a major importer of fuels before the recent shale revolution,
and so the market’s terms-of-trade trend was negatively influenced by increases in oil prices and
commodity prices in general. As a major exporter, Canada benefits from the increase in commodity
prices, and its terms-of-trade trend factor moves closely with commodity price changes.

Figures 3 and 4 show that a similar inverse relationship exists between Japan and Australia, where
Japan, as a major importer of commodities suffers a decline in its terms-of-trade when commodity
prices go up. On the other hand, Australia, as an exporter of commodities, benefits when commodity
prices increase.

Within Europe, Figures 5 and 6 show that the relationship between commodity prices and terms-of-
trade is negative for Germany, while it is positive for Norway. Within emerging markets, a similar
negative relationship is present for South Korea, a commodity importer, while a positive relationship
between the terms-of-trade and commodity prices exists for Russia, a major exporter of oil and
minerals. These are shown in Figures 7 and 8.
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Figure 1: USA Terms of Trade vs. CRB 18m % change Figure 3: Japan Terms of Trade vs. CRB 18m % change
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Figure 2: Canada Terms of Trade vs. CRE 18m % change Figure 4: Australia Terms of Trade vs. CRB 18m % change
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Figure 5: Germany Terms of Trade vs. CRB 18m % change Figure 7: S. Korea Terms of Trade vs. CRB 18m % change
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Table 2 shows the correlation between each country’s terms-of-trade trend scores and changes in
commodity prices, and confirms our observation from the graphs. The terms-of-trade trend scores are
based on an 18-month change, so for consistency, we compute the correlations with an 18-month
percent change in the CRB index. We also show the correlation of terms-of-trade with oil and copper.
Note that these correlations have overlapping observations as we are using 18-month rolling price
changes. Nevertheless, the large magnitudes of these values confirm that the correlations of the terms-
of-trade with the CRB index are very strong.

For a majority of the countries, the correlations are negative, consistent with the fact that the vast
majority of countries are importers of commodities. Their terms-of-trade deteriorate when commaodity
prices increase. These are shown in blue in the table. Countries where the terms-of-trade are positively
correlated with commaodity price changes are shown in green. These include Canada, Australia,
Colombia, Peru, Russia, Qatar and the UAE.

Table 2: Correlation of Country Terms-of-Trade Trend with
18-month percent change in the price of oil, copper, and
the CRB index (7/1995 —12/2017)
Country Tems of Trade oil ‘ Copper ‘ CRB
USA_tot -0.80 -0.65 -0.80
CANADA _tot 0.71 0.57 0.70
JAPAN_tot -0.74 -0.67 -0.77
AUSTRALIA_tot 0.64 0.77 0.67
HONG KONG_tot -0.59 -0.71 -0.63
NEW ZEALAND_tot 0.03 0.22 0.15
SINGAPORE_tot -0.62 -0.71 -0.64
AUSTRIA_tot -0.69 -0.73 -0.71
BELGIUM_tot -0.70 -0.73 -0.72
DENMARK_tot -0.01 -0.17 0.03
FINLAND_tot -0.71 -0.75 -0.74
FRANCE_tot -0.75 -0.73 -0.75
GERMANY_tot -0.71 -0.71 -0.73
IRELAND_tot -0.68 -0.64 -0.70
ITALY_tot -0.69 -0.72 -0.72
NETHERLANDS_tot -0.56 -0.73 -0.50
NORWAY_tot 0.78 0.53 0.79
SPAIN_tot -0.76 -0.71 -0.75
SWEDEN_tot -0.72 -0.73 -0.74
SWITZERLAND _tot -0.65 -0.69 -0.70
UK_tot -0.16 -0.48 -0.19
ARGENTINA_tot 0.49 0.47 0.57
BRAZIL_tot -0.34 0.13 -0.30
CHILE_tot 0.23 0.76 0.31
COLOMBIA_tot 0.78 0.51 0.76
MEXICO_tot 0.55 -0.01 0.53
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PERU_tot 0.38 0.81 0.43
CHINA_tot -0.57 -0.73 -0.60
INDIA_tot -0.81 -0.60 -0.82
INDONESIA_tot 0.58 0.25 0.59
MALAYSIA_tot 0.30 -0.25 0.27
PHILIPPINES_tot -0.74 -0.64 -0.80
S. KOREA_tot -0.74 -0.70 -0.77
TAIWAN_tot -0.71 -0.73 -0.73
THAILAND_tot -0.71 -0.66 -0.70
CZECH REP_tot -0.68 -0.73 -0.74
GREECE_tot -0.12 0.30 -0.02
HUNGARY_tot -0.69 -0.54 -0.72
ISRAEL_tot -0.73 -0.66 -0.75
RUSSIA_tot 0.78 0.59 0.79
POLAND_tot -0.61 -0.42 -0.70
PORTUGAL_tot -0.71 -0.71 -0.74
SOUTH AFRICA _tot 0.17 0.52 0.24
TURKEY_tot -0.77 -0.67 -0.79
EGYPT_tot 0.68 0.42 0.72
QATAR_tot 0.76 0.52 0.77
U.A.E._tot 0.78 0.52 0.79

Conclusion

HGA's proprietary terms-of-trade factor captures the effect of changes in each country’s price structure
of import and export. We have shown that commodity price changes are an important component of
the terms-of-trade factor, and help to distinguish between the returns outlook for commodity exporters
vs. commodity importers.



Heckman Global Advisors
A Division of DCM Advisors, LLC June 2018

Important Disclosures:

This material has been prepared and issued by DCM Advisors, LLC (DCM), a registered investment advisor, for distribution to
market professionals and institutional investor clients only. This document has been prepared for informational purposes only
and is not a solicitation of any offer to buy or sell any security, commodity, futures contract or instrument or related derivative
(hereinafter "instrument") or to participate in any trading strategy. Any such offer would be made only after a prospective
participant had completed its own independent investigation of the instrument or trading strategy and received all information
it required to make its own investment decision, including, where applicable, a review of any prospectus, prospectus
supplement, offering circular or memorandum describing such instrument or trading strategy.

This material does not provide individually tailored investment advice or offer tax, regulatory, accounting or legal advice. The
securities discussed in this material may not be suitable or appropriate for all investors. Prior to entering into any proposed
transaction, recipients should determine, in consultation with their own investment, legal, tax, regulatory and accounting
advisors, the economic risks and merits, as well as the legal, regulatory and accounting characteristics and consequences of the
transaction. You should consider this material among other factors in making an investment decision. This information is not
intended to be provided and may not be used by any person or entity in any jurisdiction where the provision or use thereof
would be contrary to applicable laws, rules or regulations. Any securities referred to in this material may not have been
registered under the U.S. Securities Act of 1933, as amended, and, if not, may not be offered or sold absent an exemption
therefrom.

The information contained herein is intended for informational purposes only and has been obtained from sources believed to
be reliable, but is not necessarily complete and its accuracy cannot be guaranteed. The comments contained herein are opinions
and may not represent the opinions of DCM and are subject to change without notice. It should not be assumed that any
recommendations incorporated herein will be profitable, will equal past performance or will achieve same or similar results.
The country allocations recommended herein are solely those of the Heckman Global Advisors (HGA) division of DCM and
may differ from those of other business units of DCM. The countries mentioned herein are covered by our proprietary top-
down country allocation model and are included, together with any rankings and/or weightings, for illustrative purposes only.
The representative countries and related information are subject to change at any time and are not intended as a specific
recommendation for investment. Foreign securities can be subject to greater risks than U.S. investments, including currency
fluctuations, less liquid trading markets, greater price volatility, political and economic instability, less publicly available
information, and changes in tax or currency laws or monetary policy. These risks are likely to be greater for emerging markets
than in developed markets. Certain investments may invest in derivatives, which may increase volatility of its net asset value
and may result in a loss.

Model, back-tested or hypothetical performance information and results do not reflect actual trading or asset or fund advisory
management and the results may not reflect the impact that material economic and market factors may have had, and can
reflect the benefit of hindsight, on HGA’s decision-making if HGA were actually managing client’s money. Any reference to
performance information that is provided gross of fees does not reflect the deduction of management or advisory fees. Client
returns will be reduced by such fees and other expenses that may be incurred in the management of the account.

Advisory fees are described in Part 2A of Form ADV of DCM and its affiliated individuals may, from time to time, own, have
long or short positions in, or options on, any securities discussed herein. Nothing contained herein constitutes an offer to sell or
a solicitation of an offer to buy any security or an interest in any Dinosaur Capital Management LLC investment vehicle(s).
Any chart, graph, or formula should not be used by itself to make any trading or investment decision.

Morgan Stanley Capital International (MSCI) indexes are unmanaged market capitalization-weighted indexes. The indexes do
not reflect transaction costs or management fees and other expenses. MSCI index returns are calculated with dividends
reinvested. Unlike the indices, the strategies described are actively managed and may have volatility, investment and other
characteristics that differ from the benchmark index.

Source: MSCI. Pursuant to our agreement with MSCI, the MSCI information may only be used for your internal use, may not
be reproduced or re-disseminated in any form and may not be used to create any financial instruments or products or any
indices. The MSCI information is provided on an “as is” basis and the user of this information assumes the entire risk of any
use it may make or permit to be made of this information. Neither MSCI, any of its affiliates or any other person involved in or
related to compiling, computing or creating the MSCI information (collectively, the “MSCI Parties”) makes any express or
implied warranties or representations with respect to such information or the results to be obtained by the use thereof, and the
MSCI Parties hereby expressly disclaim all warranties (including, without limitation, all warranties of originality, accuracy,
completeness, timeliness, non-infringement, merchantability and fitness for a particular purpose) with respect to this
information. Without limiting any of the foregoing, in no event shall any MSCI Party have any liability for any direct, indirect,
special, incidental, punitive, consequential or any other damages (including, without limitation, lost profits) even if notified of,
or if it might otherwise have anticipated, the possibility of such damages.





