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income changes tends to overshoot its long-run income elasticity much more during times of global
recession. However, financial conditions variables become insignificant when the effects of VSI are
included. Results for estimations ending in 2005 (Table A3) do not vary significantly.

Table 3. Estimations results 1990Q2-2007Q4

F) Equation + G) Equation with VSI + . .
Dependent Variable: A (WTy) créd?t a(\}/aillabillity + ( )creqdit availlabillity + (Hz E?#(:ar:ﬁ%i\g:’go\;s'
synchronisation synchronisation
Constant -8.50*** -12.27+ -12.27*
(-4.6) (-5.9) (-6.05)
ECM adjustment parameter (A )¥ 0.7 -0.35** -0.35***
(-4.6) (-6.7) (-6.5)
GDP¢.1 2.54* 2.02%** 2.03*
(72.5) (23.4) (28.8)
VSl 0.16*** 0.16™**
(6.0) (7.3)
AGDP; 1.43** 1.19* 1.18**
(3.7) (3.6) 3.7)
AGDP; *Sync dummy 0.27 1.30** 1.28**
(0.3) (2.3) (2.3)
A GDPyy 1.19** 0.92*** 0.92***
(3.6) (3.2) (3.1)
US credit standards -0.02*** 0.00
(-3.5) (0.09)
Adj R? 0.563 0.652 0.657
S.E. of regression 0.007 0.007 0.007

t-statistics in parentheses.
*, ** *** denotes significance at the 10%, 5%, and 1% level respectively, based on Newey-West HAC standard errors.
¥ Ericsson and Mackinnon (2002) critical values used to determine significance.
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Figure 9. Impact of a 1 percentage point contraction of OECD GDP on world trade with and without a
synchronised recession
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Source: OECD calculation based on equation (H).
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5. Out-of-sample forecast comparisons

37. In order to evaluate the relative usefulness of each factor for both explaining the recent collapse
in world trade, and for predicting future world trade movements, the accuracy of out-of-sample forecasts
from each of the equations is compared. Since the OECD Economic Outlook world trade projections cover
a two-year horizon, out-of-sample forecasts are evaluated for horizons of one quarter ahead, four quarters
ahead, and eight quarters ahead. Because one of the main objectives is to understand the recent trade
collapse, dynamic forecasts for the 2008Q4 period are produced and compared based on equation
estimations ending in 2008Q3 (for one quarter ahead), 2007Q4 (for four quarters ahead), and 2006Q4 (for
eight quarters ahead). This procedure is then repeated to generate out-of-sample forecasts for the 2009Q1
period.

38. Rather than forecasting the independent variables over the forecast horizon, actual observations
for all variables (except world trade) are used to construct the forecasts, so that the source of any error can
be attributed entirely to the predictive ability of the equation. Forecasts from each equation are evaluated
against those from both the basic equation and a naive AR(Q) benchmark equation, based on root mean
square forecast errors (RMSFEs) as well as the size of the point forecast errors in 2008Q4 and 2009Q1.

39. Table 4 shows that none of the equations are able to fully predict the world trade contraction in
2008Q4 and 2009Q1, regardless of the forecast horizon used. The RMSFEs for all equations are largest for
the one-quarter-ahead forecasts, and smallest for eight-quarter-ahead forecasts. This is because for all
equations, the forecast error was largest in 2008Q4 -- and the weight of this quarter declines when
averaging over four and eight quarters of forecast errors.

40. As expected, the naive benchmark performs the worst by a substantial margin. Whereas some of
the equations performed worse than the basic equation, equation (D), which incorporates the financial
stress variable, appears to generate the most accurate forecasts over all horizons based on the RMSFEs.
This suggests that although including the financial stress variable did not improve the in-sample fit of the
equation relative to including only the credit availability measure, it is more appropriate for explaining the
current episode.*®

41. Comparing the various point forecasts for the 2008Q4 and 2009Q1 period in Table 4, it is
unusual that for 2008Q4, most of the equation forecasts made one quarter ahead had considerably larger
errors than forecasts produced four and eight quarters in advance. This result is peculiar since forecast
errors would normally be expected to accumulate and increase with the forecast horizon. Indeed, forecast
errors for 2009Q1 exhibit the usual properties with one-quarter-ahead forecasts being most accurate. This
suggests that incorporating information on activity in the most recent quarters worsened the forecast
accuracy in 2008Q4, although it is not clear why.*’

28. Indeed, the in-sample fit of the equation including the financial stress variable is superior to that including
only the credit availability measure when the sample is extended to the crisis period.

29. Examination of the estimation results reveals that the short-run parameter estimates on both GDP changes
and the financial conditions variables decrease when the sample period is extended from 2007Q4 to
2008Q3. Although the changes are not statistically significant, the lower implied impact of financial
conditions over these quarters may reflect that trade growth responded minimally to the sharp tightening in
financial conditions over those quarters. It is therefore possible that the sudden collapse in trade in 2008Q4
was a lagged response to an accumulated tightening of financial conditions. However, including various
lags of the financial conditions variables did not improve the predictive power of the equations.
Furthermore, forecasts exploiting threshold effects of credit constraints (equations Ci and Cii in Table A3)
were no more accurate, suggesting no evidence of non-linear trade responses.
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42. At the one-quarter-ahead horizon, the basic equation is able to predict 60% of the decline in
world trade in 2008Q4 and 80% of the decrease in 2009Ql. Since this equation exploits only the
relationship between world trade and output, this suggests that most of the recent trade collapse can be
explained by world demand. Over all forecast horizons, incorporating both credit availability and cost
generated the most accurate predictions for world trade in 2008Q4 and 2009Q1. At the one-quarter-ahead
horizon, equation (D) was able to predict almost 80% of the decline in world trade in both 2008Q4 and
2009Q1. Meanwhile for 2009Q1, adding the effects of the global recession generated a superior forecast
(equation (F)), explaining 90% of the drop in world trade that quarter. The poor performance of the basic
equation including VSI effects likely reflects the possibly erroneous assumption that VSI continued to
grow over the 2008Q4 and 2009Q1 periods, despite the collapse in world trade. This gives rise to the
possibility that a freeze or breakdown in vertical trade has occurred over these quarters.

Table 4. Out-of-sample forecast evaluation

RMSFEs 2008Q4 forecast error | 2009Q1 forecast error

(as % total decline) (as % total decline)
Forecast Horizon: quarters ahead 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q
(A) Basic Equation 0.083 | 0.057 | 0.045 -40 -35 -34 -19 -26 -25
(B) Basic Equation with VSI 0.137 | 0.088 | 0.068 -59 -59 -59 -38 -47 -48
(C) Basic equation 0.090 | 0.063 | 0.051 | -40 | -34 | -3¢ | 23 | -29 | -30
+ credit availability
f)f?ngfi'; eduation 0.062 | 0.046 | 0037 | 22 | -11 | -10 | -21 21 21
(E) Basic equation with VS| 0.130 | 0081 | 0.063 | 57 | -51 | 52 | -34 | -45 | -45
+ financial stress
(F) BaS|c'equat|on + .credlt availability + 0.088 | 0.056 | 0.048 47 27 30 10 23 27
synchronised recession
(G) Basic equation with VS + credit 0.079 | 0.050 | 0043 | 37 | 25 | 29 | -18 26 | -30
availability + synchronised recession
(H) Basic equation with VS| 0.081 | 0.050 | 0.043 | 39 | 25 | -28 | -18 27 | -2
+ synchronised recession
(9) AR(q) 0.254 | 0198 | 0.150 | -113 | -126 | -127 -66 -121 -121
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Figure 10. One-quarter-ahead forecasts for 2008Q4 and 2009Q1
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Figure 11. Four-quarter-ahead forecasts for 2008Q4 and 2009Q1
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Figure 12. Eight-quarter-ahead forecasts for 2008Q4 and 2009Q1
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6. Conclusion

43. The collapse in world trade volumes in the fourth quarter of 2008 and the first quarter of 2009
were exceptional by historical standards. This paper uses an aggregate global trade equation to assess the
various potential factors driving recent trade developments, and finds that most of the collapse can be
explained by world demand. Although the estimated long-run income elasticity of trade has almost doubled
since the late 1980s, possibly as a result of growth in vertical supply integration, there is no evidence that
this elasticity has changed more recently. Instead, tight credit conditions have likely amplified the short-
term trade response, reflecting the effects of both trade finance constraints and the composition of the
demand contraction, which was oriented towards credit-sensitive sectors that are most trade-intensive. The
global synchronisation of the recession likely accelerated the transmission of shocks through trade links,
boosting the short-run trade response further. A portion of the trade decline in the fourth quarter of 2008
and the first quarter of 2009 remains unexplained (about 10%-20%), which may reflect a breakdown in
global supply chains over those quarters, although this cannot be confirmed. The lack of timely data on
vertical supply integration is a challenge that precludes a precise assessment of its evolution over the recent
period, and limits its usefulness for forecasting purposes. Furthermore, the interconnected nature of all of
these events prevents a clear distinction between their relative contributions to the trade collapse. Looking
ahead, the pace of normalisation in financial conditions and the future evolution of global supply
integration will affect the speed of recovery in trade and global output.
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APPENDIX

44. This appendix presents some additional results and analyses. First it assesses the role played by
transportation costs and vertical supply in raising the estimated long-run income elasticity of world trade.
Second, it presents further empirical results from tests for non-linear effects of financial crises on world
trade growth, and composition effects of demand. Third, it presents estimation results for all equations in
the main paper with a sample period ending in 2005 as robustness checks.

Further investigation of factors raising the long-run income elasticity of world trade

45. In order to investigate which factors may have contributed to driving up the long-run income
elasticity of trade since the late 1980s, experiments were conducted restricting the long-run coefficient of
the GDP; variable in the cointegrating equation [2b] (of the main text) to equal the parameter estimate
derived before the structural break. A positive and statistically significant coefficient on the interaction
term in equation [2b] would then suggest that growth in VSI has contributed to driving the long-run
income elasticity of trade higher after the break date. To assess the influence of declining trade costs over
the 1990s, the cointegrating equation [2b] was also augmented with the tariff and real shipping cost
indicator variables depicted in Figure 3. Since both measures are annual series, quarterly values were
interpolated.

46. Results from this experiment are displayed in Table Al. The income variable used is OECD GDP
-- results using world GDP are not reported based on worse fit and lack of cointegration. The short-run
dynamics include the contemporaneous and lagged change in GDP;. Hausman (1978) tests were conducted
and found no problems of endogeneity associated with contemporaneous OECD GDP variable. The
TRCOST; variable represents the log of the real maritime transport cost variable, which tended to produce
better results than the tariff measure, and the sample period was 1991Q2-2005Q4, based on the earliest
observation available for this series.

47. Over the 1991Q1-2005Q4 sample, restricting the long-run income elasticity to remain at 1.21 (its
value before the structural break) results in a significantly larger estimated effect from VSI, as shown in
the first column of Table Al, although the interaction term remains insignificant. Although the real
shipping cost variable is found to have a negative and highly significant effect on trade in the long-run, the
null hypothesis of no cointegration is just short of being rejected at the 10% level. When no value is
imposed on the long-run income elasticity, the null hypothesis of no cointegration can then be rejected at
the 1% significance level as shown in the second column of Table Al. The unrestricted long-run income
elasticity goes to 1.9 and the impact of VSI is halved. This result supports the notion that the higher long-
run income elasticity of trade since the late 1980s likely reflects the impact of rising VSI. Real shipping
costs are no longer significant once the interaction term is removed (third column of Table A1), and
dynamic least squares estimates which correct for endogeneity confirm the insignificance of this variable.
Based on the superior equation fit and stronger cointegration results, the interaction term and transport cost
variable are removed and long-run income elasticity is left unrestricted for comparison with other
equations in the main paper.
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Table A1. Investigating the increase in long-run income elasticity

b dent Variable: A (WT Restricted Unrestricted Unrestricted
ependent Variable: A (WTy) 1991Q2-2005Q4 1991Q2-2005Q4 1991Q2-2005Q4
Constant -2.55%** -14.31*** -12.85%**
(3.1) (-5.0) (-6.0)
ECM adjustment parameter ( A )* -0.22 -0.47*** 0.50***
(-3.1) (-5.5) (6.0)
GDPy.1 1.21 1.88*** 1.72%*
(16.4) (6.5)
IVSl-1 0.37*** 0.18*** 0.22***
(27.4) (6.0) (3.4)
GDPcy.1 *IVSlcy., 0.18 0.04
(1.5) (0.97)
TRCOST:1 -0.17*** -0.05** -0.09
(-5.7) (-2.1) (-1.4)
AGDP; 1.23*** 1.08*** 0.94***
(3.1) (2.9) (2.8)
A GDPy.1 0.99** 1.13** 0.84**
(2.5) (3.7) (2.6)
Adj R? 0.634 0.725 0.721
S.E. of regression 0.007 0.006 0.006

1. t-statistics in parentheses.
2. *, ** *** denotes significance at the 10%, 5%, and 1% level respectively, based on Newey-West HAC standard errors.
3 ¥ Ericsson and Mackinnon (2002) critical values used to determine significance.

Testing for non-linear effects of financial crises and incorporating composition effects of demand

48. It is possible that financial conditions bear a non-linear relationship with trade, with varying
effects when credit is constrained relative to normal times. In order to investigate this possibility, simple
tests are conducted for threshold effects. In the first scenario, differential effects are permitted when the
credit availability variable is greater than zero (the percentage of firms tightening exceeds the percentage
loosening). The results, reported in the first column of Table A2, do suggest that credit availability
significantly affects trade growth in the short-term only when credit is constrained, although the magnitude
of this effect is not different from that found in equation (C) in Table 3. The overall equation fit is also
worse than that of equation (C). In the second scenario, the threshold of the credit availability variable is
set at 20, to see whether the impact is larger when credit is tightened more severely. Doing so identifies
three episodes of substantial credit constraint over the sample: 1990, 1998, and 2000-02. The results
suggest a slightly larger impact on trade when the degree of credit constraint is higher, as displayed in the
second column of Table A2. However, the overall fit of this equation also fails to improve upon that of
equation (C), and there appears to be no strong evidence of a non-linear effect of financial conditions on
trade.”® Out-of-sample forecasts (Table A3) also fail to improve upon the performance of equation (C).

49. The financial crisis had a disproportionately large effect on demand for capital and durable
goods, which comprise a larger share of world trade than world output. In order to capture the possible
effect of these developments on trade, tests were performed modifying equation (D) by replacing growth in
OECD GDP with growth in OECD non-residential investment (AINVY) in the short-run dynamics.

30. Using the absolute value of credit availability with a threshold was also tried to isolate the impact of
periods of important credit tightening or loosening but the results were not different to the ones presented
here.
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Equation (D) was selected as a benchmark based on its superior out-of-sample forecasts. The series for
OECD consumption of durable goods was not used because of insufficient country coverage prior to 1995;
however, this series rebounded sharply in 2009Q1 suggesting little influence on the further contraction in
trade that quarter. The results are shown in the fifth column of Table A2, and do not improve upon the fit
of equation (D) for estimations ending in 2007Q4, and out-of-sample forecasts (Table A3) are found to
produce larger errors in 2008Q4 and 2009Q1 relative to equation (D).

Table A2. Tests for threshold financial crisis effects and demand composition effects

(Ci) (Cii) (Ci) C(ii) D(i)
Dependent Variable: A Theshold =0 Theshold = 20 Theshold =0 Threshold = 20
(WT¢) 1990Q2- 1990Q2- 1990Q2- 1990Q2- 1990Q2-
2007Q4 2007Q4 2005Q4 2005Q4 2007Q4
Constant -8.57*** -8.67 -9. 7% -9.91** -14.00***
(-4.3) (-4.5) (-3.9) (-4.0) (-5.0)
ECM adjustment -0.18*** -0.17%* 0.20*** -0.29* -0.29***
parameter ( A )¥ (-4.3) (-4.5) (-3.8) (-3.9) (-5.0)
GDPy.1 2.54** 2.53 2.50%** 2.51%* 2.53**
(69.4) (72.2) (63.6) (66.8) (93.6)
AGDP; 1.42*** 1.39*** 1.37*** 1.34%
(3.8) (3.6) (3.4) (3.3)
AGDP4 1.147*** 1.18*** 1.30*** 1.29%**
(3.6) (3.8) 4.1) 4.2)
AINV; 0.28***
(3.2)
A INVi1 0.26***
(2.9)
Credit standards -0.02 -0.01 -0.03** -0.02**
(< threshold) (-1.3) (-1.5) (-2.3) (-2.6)
Credit standards -0.02** -0.03*** -0.02** -0.02***
(> threshold) (-2.4) (-3.2) (-2.1) (-3.0)
Financial stress -0.30***
(-3.7)
Adj R? 0.562 0.566 0.603 0.601 0.451
S.E. of regression 0.007 0.007 0.007 0.007 0.008

1 t-statistics in parentheses.
2. , 7, *** denotes significance at the 10%, 5%, and 1% level respectively, based on Newey-West HAC standard errors.
3 ¥ Ericsson and Mackinnon (2002) critical values used to determine significance.

Table A3. Out-of-sample forecasts

2008Q4 forecast 2009Q1 forecast
RMSFEs error (as % total error (as % total
decline) decline)

Forecast Horizon: quarters ahead 1Q 4Q 8Q 1Q 4Q 8Q | 1Q 4Q 8Q
(Ci) Basic equation

+ credit availability (threshold = 0) 0.090 0.063 | 0.063 -40 -34 34 | -23 -29 | -30
(Cii) Basic equation

+ credit availability (threshold = 20) 0.090 0.063 | 0.051 -40 -33 | -34 | -23 -29 | -30
(Di) Basic equation with OECD

investment, financial stress 0.094 0.057 | 0.045 -36 -31 -31 | -30 -33 | -32
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Robustness checks

50. This section presents the results corresponding to Tables 3 and 4 with estimations ending in
2005Q4 to verify that extending the VSI measure over 2006 and 2007 did not change the results.

Table A4. Estimations 1990Q2-2005Q4

I?ependent (A) Bgsic (B) Equation (C).Equa.tion. + (!Z)) quuation + (%/)SEliugrt:g:C\?glth
Variable: A (WTy) Equation with VSI credit availability financial stress stress
Constant -5.71** =127 9.91*** -9.47%* -14.12***

(-2.4) (-5.0) (-4.0) (-3.8) (-5.7)
ECM adjustment -0.12 -0.36*** -0.21** -0.20** -0.39%**
parameter ( A )* (-2.3) (-5.9) (-3.9) (-3.7) (-6.5)
GDPy.1 2.50%** 2.03*** 2.51%** 2.51%* 2.07***
(30.1) (27.7) (64.5) (59.6) (28.0)
IVSli1 0.15*** 0.14**
(6.3) (5.7)
AGDP; 1.76*** 117 1.34*** 1.31% 1.10%*
(3.9 (3.7) (3.4) (3.1) (3.3)
A GDP4 1.34%+* 0.94*** 1.29*** 1.27** 0.94***
3.7) (2.9) (4.2) 4.1) (3.0
US credit -0.02***
standards (-3.7)
US financial stress -0.25*** -0.05
(-3.1) (-0.62)
Adj R? 0.527 0.687 0.608 0.588 0.685
S.E. of regression 0.008 0.007 0.007 0.008 0.007

1 t-statistics in parentheses.
2. , 7, *** denotes significance at the 10%, 5%, and 1% level respectively, based on Newey-West HAC standard errors.
3 ¥ Ericsson and Mackinnon (2002) critical values used to determine significance.
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Table A5. Estimations results 1990Q2-2005Q4

Depenient Variable: (6) E%Zﬁggﬂit; ired't (7)52;?232”!;:?&/ fl ¥ (8) Equation yvith VSI +
(WTy) o o synchronisation
synchronisation synchronisation
Constant -9.87*** -14.29*** -14.27*+*
(-4.1) (-5.6) (-5.5)
ECM adjustment -0.21* -0.40*** -0.40***
parameter (A )¥ (-3.9) (-6.3) (-6.4)
GDPy.1 2.51% 2.06*** 2.05%**
(68.8) (28.1) (30.7)
IVSl.1 0.14* 0.15**
(6.0) (6.7)
AGDP; 1.34*** 1.09*** 1.10***
(3.4) (3.3) (3.5)
AGDP; *Sync dummy 0.16 1.10* 1.16**
(0.2) (2.0) (2.2)
A GDPyy 1.31%** 1.02%** 1.01**
(4.2) (3.6) (3.5)
Credit standards -0.02*** -0.00
(-3.6) (0.3)
Adj R? 0.601 0.690 0.695
S.E. of regression 0.007 0.007 0.007

w2

t-statistics in parentheses.
*, ** *** denotes significance at the 10%, 5%, and 1% level respectively, based on Newey-West HAC standard errors.
¥ Ericsson and Mackinnon (2002) critical values used to determine significance.
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