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Abstract

(https://www.cookiebot.com/en/what-
is-behind-powered-by-cookiebot/)

This empirical study analyzes the information and predictive content of the Baltic Dry Index (BDI) with
respect to a range of financial assets and the macroeconomy. By using panel methodological
approaches and daily data spanning the period 1985-2012, the empirical analysis documents the
joint predictability capacity of the BDI for both financial assets and industrial production. The results
reveal the role of the BDI in predicting the future course of the real economy, yielding a link betwean
financial asset markets and the macroeconomy.

Keywords: Baltic Dry Index (/search?g=Baltic+Dry+index); asset markets (/search?
g=asset+markets); macroeconomy (/search?g=macroeconomy); panel data (/search?
g=panel+data)

JENegeseskiy23; G11; G12; G13; E23

1. IRteddrbins

The ability to track and even anticipate economic activity has been an ongoing endeavor of
ec@tartistiesearchers. The debate over the use of a single or collection of leading indic. rs has
been long standing (see Stock and Watson [1,2]; Cecchetti et al. [3]; Camba-Mendez et al. [4], among
othﬁ{g)_kg)tlandgdition to the use of leading indicators, the predictive content of financial assets i~ ~elation
to economic activities has also been extensively examined (see Fama [5]; Cochrane [6]; Restoy and

Clements and Galvao [13]; Cooper and Priestley [14]; Marcellino and Schurg%cg\“e;rd[g?ghsamgngst
others). Theoretically, changes in industrial production lead to changes in activity, employment and
liquidity in the economy. Therefore, the economy experiences changes in cash availability and, thus,
there is a better chance this to be invested or disinvested in the stock market, yielding changes in
stock prices.

Moreover, oil prices have been a recurrent topic in terms of representing the impact of supply
shocks in propagating cyclical fluctuations (see Hamilton [16]; Killian [17], amongst others). In a very
recent paper, Kilian and Park [18] show that the reaction of U.S. real stock returns to oil price shocks
differs significantly. According to the authors, this differentiation is primarily due to the nature of
shocks hidden behind oil price changes.

However, an area of inquiry not explicitly considered has been the supply (chain) structure
associated with the shipping industry. In particular, the structure of the shipping industry is relatively
predictable with any changes in shipping costs due largely to changes in worldwide demand for raw
materials (Stopford [19]). Specifically, the Baltic Dry Index (BDI) tracks the cost of shipping
commodities, such as coal, iron ore, steel, cement, and grain, around the world. Information is
available since 1744 when merchants and ships’ captains at the Virginia and Baltic Coffee House in
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London’s Threadneedle Street were exchanging views on the course of their business. In 1985, the
Baltic Exchange launched the BDI as a primary indicator of shipment rates.

This index can be used as an overall economic indicator as it reflects the direction of end-use
prices for goods that use the raw materials that are shipped in dry bulk. The BDI is especially relevant
for the trade of the Less Developed Countries (LDCs) whose exports are malnly made up of primary
goods, with the majority of them relying on bulk carrighstg

respect, the BDI reflects important components of the co@h@wﬂ@ém&@bﬁ& on the
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shipping materials ana the
production of intermediate and final goods, has led some analysts and researchers to conclude that
the demand for commodities and, therefore, economic activity, is reflected by movements in the BDI.
In other words, the association between the BDI and stock markets comes in an indirect manner,
since the BDI reflects changes in economic activity, (i.e., aggregate demand and supply conditions),
vﬁhich, in turn, affects the course of the international stock markets. The link between economic
activity and financial markets has been extensively stressed in the empirical and theoretical literature.
At the same time, changes in the BDI are linked to changes in the prices of commodities, since the
BDI is sensitive to developments in the demand for raw materials and global trade, while the behavior
of commodity prices varies over the business cycle.

Ngclgsassas'umed that when the BDI rises, the increase reflects a stronger demand for commo~"*ies,
as producers are purchasing more materials to accommodate the growth in production while a
downward trend in the BDI implies that producers face insufficient consumer demand, with firms
curtdifRerBRSSiRtion as a result. Some analysts consider the BDI to be a useful indicator, ¢ pecially
when looking for signs of economic recovery, on the grounds that the index provides real-time
updRigE stirca-vis traditional economic indicators. As a matter of fact, the BDI could also ref' t some
speculative movements, since there are futures contracts on BDI (albeit with small volumes) and the
underlym freight market may also reflect the speculative actions of market participants. Ora of the

Marketing . . . . . .
very limited papers that consider a shipping index as a leading indicator to predict a nuinber of
economic and financial variables is that of Bashki et al. [20] who argue that this shipping indicator has
strong predictability in terms of commodity assets and low predictability in terms of stock market
assets. Show details >

Given the limited literature on new leading indicators that could be used not only to predict the
future course of economic growth, but also a number of asset prices and, thus, assist international
portfolio investors to form more rational investment strategies, the appropriate research question this
study investigates is the quality of the information and predictive content of the BDI as a leading
indicator with respect to a number of asset markets and the macroeconomy as well. In terms of the
asset markets, this empirical endeavor investigates whether changes in the BDI could be fully,
partially or not all reflected in asset prices, thus, lending support or not to the Efficient Market
Hypothesis (EMH). The study is largely exploratory in nature by utilizing daily data for G7 countries
within a panel framework to infer the long-run equilibrium relationship between the BDI with both the
financial asset markets and macroeconomy along with the short-run and long-run causal dynamics.
Furthermore, the out-of-sample forecasting performance of the BDI with respect to the financial asset
markets and the macroeconomy is presented as well. Our work builds on the work of Alizadeh and
Muradoglu [21], but our empirical findings are not consistent with theirs in the sense that the BDI
displays strong predictability performance, a fact that violates the gradual diffusion of information from
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shipping indicators to investors across asset markets. Our work is different from theirs in a sense that
makes use of not only commodity and stock markets but also of short- and long-term bond markets.
The panel data methodology generates empirical findings that are consistent with the rapid
dissemination of shipping information to investors across asset markets. Moreover, this study also
extends the analysis to the G7 stock markets through a panel framework. No prlor study in the field of
shipping indicators has considered a panel data methodbitigs :fiawn 1> (e3e/vghigiping
indexes not only along with oil prices, but also with mdexM@h&ﬂiMﬁéﬁkﬁM_mmgﬁﬂty and,
stili the results exemplify the superiority of shipping indexes with reference to the predictability of
asset markets. Section 2 discusses the data and the empirical results with concluding remarks given
in Section 3.

2. Data and Results
4
2.1. Data and Their Integration Properties

We collect daily data for the G7 countries: Canada, France, Germany, ltaly, Japan, U.K., and the
U.S. with respect to stock market returns (APSTK), interest rates on short-term bonds (APSTB),
interest rates on long-term bonds (APLTB), commodity prices (APCOM) and oil prices (OP), and
monthly data on industrial production (IP) over the period 1985 to 2012. Datastream provides the data
on Igt%cc ma&et returns, interest rates on short-term and long-term bonds, industrial production, and
oil prices while data on commodity prices, the Baltic Dry Index (BDI), and the global stock market
indBxefe®@id&®rid Index (MSCI) are obtained from Bloomberg. Data are seasonally adjuste  with all
variables, except interest rates, in natural logarithms. Given the monthly nature of the industrial
progiciiop: indices and the estimation requirements of Equation (2), the BDI daily ~~ta are
transformed into monthly data by selecting the last day of the relevant month. Details on the variables
are shown in the data appendix. The in-sample estimation period is 1985:1 to 2011:365 with the out-
of -MAAKEIi0d for forecasting, 2012:1 to 2012:365.

The analysis begins with an examination of the unit root properties of the respective variables via
panel unit root tests to determine the order of integration. Several panel unit root tests are undertaken
to ascertain the robustness of the results. These panel unit root tests includ@hewideladls in>[22],
Harris and Tzavalis [23], Maddala and Wu [24], and Breitung [25]. For each of these tests the null
hypothesis is the presence of a unit root. The results in Table 1 show that the null hypothesis that the
levels of all three variables contain a unit root is accepted at the 1% significant level across the panel
unit root tests. By contrast, when the panel unit root tests are applied on the first differences of the
variables, the unit root hypothesis is rejected.

However, the three indicator variables, BDI, the MSCI, and oil prices, are, first, tested using the
augmented Dickey-Fuller [26] unit root test. At the 5% significance level, the results indicate
acceptance of the null hypothesis of a unit root in levels. When first differences are tested, the null
hypothesis of a unit root is rejected. We also applied the DF-WS (weighted symmetric) test proposed
by Park and Fuller [27] and the DF-GLS (generalized least squares) test proposed by Elliott et al. [28].
These results are also reported in Table 1 which indicates the variables are integrated of order one.

Table 1. Unit root tests.
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2.2. Long-Run Model and Panel Cointegration (https://www.cookiebot.com/en/what-

e e is-behind-powered-by-cookiebot/)
Two specifications of the long-run equilibrium are postulated 10 explore thé role of the BDI on

financial asset markets and the macroeconomy given by Equations (1) and (2).

APj; = aj + dj t + a1 BDI; + ¢ (1)
and
‘ IPjt = aj + 5; t + a1 BDIt + nt (3)
where i = 1, ..., N for each financial asset in the panel (APSTK APSTB APLTB APCOM) j =1 M
for IP representing the macroeconomy in the panel, and t = 1, ..., T refers to the time period. The

parameters q; and 9; allow for the possibility of market-specific fixed effects and deterministic trends,
respectively. Finally, € and nj; denote the estimated residuals, which represent deviations from the
long-run relationship.

N?ge"a%?5¥mine whether a long-run relationship exists between financial assets, indu.trial
production, and the BDI we utilize the methodology of Pedroni’'s [29] panel cointegration test. This
coiMazfieateancesethodology tests for a common stochastic trend in the panel under the null h  >thesis
of no cointegration. The panel tests are based on the within dimension approach (panel v, panel p,
parg%laEsPticagd panel ADF statistics) which pools the autoregressive coefficients across Aifferent
countries for the unit root tests on the estimated residuals, taking into account common time factors
and heterogeneity across countries. The group mean panel tests are based on the between
dinMaskstiB%roach (group p, group PP, and group ADF statistics) which compute averag . of the
individual autoregressive coefficients associated with the unit root tests of the residuals for each
country in the panel. Table 2 reports the results of the panel cointegration test (the Akaike information
criterion with individual intercepts and trends is used to determine the lag length$hbve detidilpothesis
of no cointegration is rejected in favor of a long-run relationship between financial asset prices (and
across individual asset markets) and the BDI, as well as between industrial production and the BDI.

Table 2. Panel cointegration tests.

Given the presence of a long-run equilibrium, we follow Pedroni [30,31] in using the methodology
of fully-modified ordinary least squares (FMOLS) to estimate the long-run parameter estimates. Table
3 shows that the impact of the BDI on financial asset prices and industrial production is positive and
statistically significant at the 1% level, implying that a higher BDI leads to both higher financial asset
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prices and industrial production. Our results are consistent with those reached by French et al. [32]
and Schwert [33] who claim that in equilibrium (i.e., in cointegration terms) the relationship is
expected to be positive. Moreover, the adjusted R? is relatively high, compared to those reported by
other studies of predictors for stock returns (Campbell and Thompson [34]; Goyal and Welch [35]). In
terms of industrial production, our empirical findings are consistent with those presented in the
literature regarding the nexus between the real economy dhditips:/ '

[6]; Vassalou [10]; Rangwd [36]). Finally, the results are M&ndmmmﬂ:hm&m@té\gardmg

the tenaency of coim oaity prices 1o vary over the business cycle (BGSSG"‘I‘TbI"‘IdGi’ ana Chan [37] and
Gorton et al. [38]).
Table 3. FMOLS (fully-modified ordinary least squares) long-run estimates.

2.3. Panel Causality Results
Necessary
Next, we estimate a panel error correction model to infer both the short-run and long-run

causality between the respective financial asset markets, industrial production, and the BDI. Short-run
calREREGEMRSDted by Wald F-tests on the lagged coefficients of the first differences of the r. _pective
variables while long-run causality is given by the statistical significance of the error correction term
(EGtatikakde 4 reports the causality results in which the BDI appears to Granger-cause »th the
financial asset prices and industrial production in both the short-run and long-run, while a feedback
effel\SI;Lﬁ)((tiasttisncg)nly in the case of industrial production. Hence, the causal dynamics reveal that the BDI
contains properties of a leading indicator. A rationale for this significant causal relationship vould be
that the BDI is indirectly linked to the performance of the financial asset markets through its impact on

the real economy.
Show details >

Table 4. Panel causality test results.

Moreover, the negative sign associated with the parameter estimates for the error correction
terms represents the speed of the adjustment of financial asset prices or industrial production towards
long-run equilibrium in response to shocks. The larger the value of this parameter estimate, the
stronger is the response of the variable to the previous period’s deviation from long-run equilibrium.
All error correction terms display a relatively high speed of adjustment toward long-run equilibrium
with the speed of adjustment as follows: —0.168 (APSTK), -0.137 (APSTB), -0.149 (APLTB) -0.164
(APCOM) and -0.144 (IP).
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2.4. Robustness Tests: Alternative Indicators

We also address the merit of the BDI vis-a-vis a number of alternative indicators. Such alternative
indicators are the MSCI World Index and oil prices. Both the MSCI World Index and oil prices (in the
same manner as the BDI) reflect the expectations of investors and market operators regarding the
performance of firms and the economy in general. To the extent that these expectatlons are largely
correct, these indices could be also used to gauge futu#@—é Shieh 1 7
been used in the literature by Harvey [39,40], while the 12 pehing; ower d b é&g%(&%é%ded in
the literature (Jones and Kaul [41]; Ang and Bekaert [42]; Sorensen [43]; Hjalmarsson [44]). However,
the employment of oil prices as a leading indicator has encountered a number of problems, such as
the fact that these prices are driven by both demand and supply shocks which tend to affect in a
different way the economic activity, while it generates variables omission bias in production
e‘stimations, since oil is not the only input of production and neglecting other related inputs, i.e., iro’n
ore, bauxite and alumina, and copper, leads to biased estimates.

Thus, the alternative long-run specifications incorporating the MSCI are given as follows in
Equations (3) and (4):

APjt = aj + ;t + a1 BDI; + ap MSCl; + €t (3)

"%
ecessary
IPjt = aj + §j t + a1 BDIt + a2 MSCl; + njt (4)

PHafeGdieas the long-run specifications incorporating oil prices are noted as follows in [ 1ations
(5) and (6):

Statistics APit = aj + 5j t + a4 BDIt + ap OPy + ¢t (5)
and
Marketing IPjt = o; + 5 t + a1 BDI; + ap OP; + nj; (6)

As in Equations (1) and (2), we are interested in the statistical significance of the a4 coefficient, in
light of the presence of the alternative indicators. The new panel cointegration test results
incorporating the above specifications are reported in Table 5. The results rejectsthg‘Huﬂ?ﬁ?ﬂB"the?sis of
no cointegration across all specifications.

Table 5. Extended panel cointegration tests.

Table 6 displays the long-run parameter estimates via FMOLS. The results show that the impact
of the BDI on financial asset prices and industrial production remains positive and statistical
significant, regardless of the presence of an alternative indicator, i.e., the MSCI or oil prices. Although
the new a4 estimates are relatively lower than those reported in Table 3, the relative merit of the BDI
is shown to be higher vis-a-vis that of the two alternative indicators. In particular, Panel A reports the
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results when the MSCI index is included as the alternative leading indicator, while Panel B reports the
corresponding results with oil prices as the alternative indicator. With respect to the results in Panel A,
although there is consistency in the results across the two alternative indicators, the relative strength
of the BDI index is apparent as the impact on industrial production (0.138) is greater than the MSCI
(0.059). The results remain robust, when, alternatively, oil prices are included as the additional
indicator in the model, although the numerical strength ofhbtp&iDiw oo I )

VM VM ‘ Xd
the MSCI. Again, the strongest impact comes on mdustnal;:i@hmﬂwwm&mgﬂa Table
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that the two indicators complement each other in explaining financial asset prices and industrial
production.

Table 6. Extended model FMOLS long-run estimates.

2.5 BEREFR N usality in the Extended Models

Given the extended models that include the MCSI and oil prices, we conduct causality testing
asdUGERIENGET the respective panel error correction models to infer both the short-run anc  ung-run
causality between the respective financial asset prices, industrial production, and the relative
causgltisnegit between BDI and either MSCI or oil prices. Panels A through E in Table 7 1 ort the
causality results in regards to the inclusion of the MSCI alongside the BDI. The results indicate
unlﬂ;ercl:(tgorlmra‘l causality from the BDI to APSTK APLTB and APCOM in both the short-run and !~ng-run;
however, th gMSCI does not Granger cause these particular financial asset markets in the siiort-run.
Panel B reveals unidirectional causality in the case of the BDI and MSCI in both the short-run and
long-run for APSTB_ In Panel E, the results reflect bidirectional causality between the BDI and MSCI
with industrial production (IP). Panels F through J in Table 7 report the causalitfli}ggﬁﬁﬂﬁﬁlﬁ re>spect
to the inclusion of oil prices alongside the BDI. Unlike the inclusion of the MSCI, oil prices (OP) and
the BDI show unidirectional causality from both OP and BDI to APSTK APSTB APLTB and APCOM jn

both the short-run and long-run, but bidirectional causality with respect to IP.

Table 7. Extended panel causality test results.

2.6. Out-of-Sample Predictability of the BDI

To assess the out-of-sample prediction ability of the BDI we use a rolling regression methodology
based on the error correction models presented. That is, each model is first estimated using data up
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until the first forecasting period. The forecasts are generated at 1, 10, 30, 180, and 365 days (actually,
the period of 365 days includes 259 observations. The same also holds for the remaining time
periods). In the next step, the estimation period is rolled forward by one day, keeping the total length
of the estimation period fixed. New forecasts are then generated at 1, 10, 30, 180 and 365 days. The
root mean square error (RMSE), the mean absolute error (MAE), and the Theill mequallty coefﬂment

(THEIL) are used to evaluate the out-of-sample forecdsiitpspéwarma tec o
correction models. is-behind-powered-by-cookiebot/)
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against the two models in which the other two alternative indicators, i.e., the MSCI and oil prices, are
used. As mentioned earlier, the estimation period is from 1985:1 to 2011:365, while the forecasting
horizons are noted as follows: (i) 2012:1 to 2012:2; (ii) 2012:1 to 2012:10; (iii) 2012:1 to 2012:30; (iv)
2012:1 to 2012:180; and (v) 2012:1 to 2012:365. We, thus, compare the out-of-sample forecasted
vilues with the actual values. The results, reported in Table 8, show that though the forecastir?g
performance in all three alternative models deteriorates as the forecast horizon is lengthened, the
model with the inclusion of the BDI performs better than the model with the other two alternative
indicators, at all horizons. Therefore, the forecasting experiment confirms the Granger causality
results reported above as well as BDI's predictive ability and its in-sample information content as an
indﬁg’(c()ersfg&fwancial asset prices and industrial production.

3. Conclusions
Preferences

This exploratory empirical study analyzes the role of the Baltic Dry Index (BDI) in explaining the
behavior of flnanC|aI asset prices and industrial production. By using a panel data framework for
flnanC|a1 asset prices and industrial production over the period 1985-2012, the long-run w.npirical
analysis conducted for both in-sample and out-of-sample confirms the role of the BDI as a useful
indMatdeefioghermore, the empirical findings demonstrate the robustness of the BDI’s role  light of
the presence of alternative indicators, the MSCI and oil prices. Overall, this study demonstrates the
relevance of the BDI as an indicator that captures the variations across financial asset markets and
the macroeconomy. These findings support the claim of the close relationshipshgiweritdiie cost of
shipping raw materials and the production of intermediate and final goods in that the demand for
commodities and, therefore, economic activity, follows movements in the BDI. This relationship of the
BDI to the real economy also impacts financial asset markets as well. Our results are in contrast with
those reached by Alizadeh and Muradoglu [21] in a sense that they provide support to the efficiency
hypothesis, i.e., information about the BDI changes are shortly and fully reflected in asset prices,
since traders and investors in those markets can easily and at no cost observe BDI information and,
thus, they can rapidly reach rational investing decisions. Predictability is not only apparent on a short-
term basis, but also it is persistent at longer horizons.

Table 8. Forecasting metrics.
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Data Appendix
Stock Returns (APSTK):

United States (S&P500), United Kingdom (FTSE100), Japan (NIKKEI225), Canada (S&P/TSX
Composite), Germany (DAX), France (CAC40), and Italy (S&P/MIB Index). Source: Datastream.

Short-Term Bonds (APSTB): (https://www.cookiebot.com/en/what-

3-month Canadian Government Bonds, 3-month Fréﬁ&%%ﬁ%%}\ Bubill

Government Bonds, 3-month Italian Treasury Bills, 3-month U.K. Government Bonds, Japanese
Treasury Discount Bills, 3-month U.S. Generic government bonds. Source: Datastream.

Long-Term Bonds (APLTB):

10-year Canadian Government Bonds, 10-year French Government Bonds, 10-year German
Aovernment Bonds, 10-year Italian Government Bonds, Japanese Government Bonds, 10-year U K.
Government Bonds, 10-year U.S. Generic Government Bonds. Source: Datastream.

Commodity index (APCOM):

The Dow Jones-UBS Commodity Index, which is a broadly diversified index that allows investors
to track commodity futures. Source: Bloomberyg.

IndISEET B Nuction (IP):

U.S. Industrial Production (2007 = 100), STCA Canadian Industrial Production (2007 = 100),
Japdifds&eMRistrial Production (2005 = 100), French Industrial Production (2007 = 10t ,, ltalian
Industrial Production (2007 = 100), U.K. Industrial Production (2005 = 100), German Industrial
Prstitieridg007 = 100). Source: Datastream.

Oil Prices (OP):

Markekidxt are defined by the spot price of West Texas Intermediate crude oil. We  Texas
Intermediate (WTI) is a type of crude oil used as a benchmark in oil pricing and the underlying
commodity of the New York Mercantile Exchange’s oil futures contracts. Source: Datastream.

Baltic Dry Index (BDI): Show details >

The Baltic Dry Index is a daily average of prices to ship raw materials. It represents the cost paid
by an end customer to have a shipping company transport raw materials across seas on the Baltic
Exchange, the global marketplace for brokering shipping contracts. Source: Bloomberyg.

MCSI World Index (MSCI):

The MSCI captures large and mid cap representation across 24 Developed Markets (DM)
countries. With 1,608 constituents, the index covers approximately 85% of the free float-adjusted
market capitalization in each country. Source: Bloomberg.
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