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Abstract - The Bulk market, unlike the line market, is characterized by stiff competition where certain ship or freight owners have no
influence on freight rates. However, freights are subject to macroeconomic variables and economic external shock which should be
considered in determining management or chartering decisions. According to the results analyzed by use of ARIMA Inventiom model,
the impact of the financial crisis was ound to have a very strong bearing on the BDI index. First, according to the results of the VEC
model, the libor rate aflects the BDI index negatively (=) while exchange rate aflects the BDI index by positively (+). Secondly, according
to the results of the VEC model’s Johanson test, the order ship volume aflects the BDI index by negatively (=) while China’s economic
growth rate aflects the BDI index by positively (+). This shows that the shipping company has moved away from the simple carrier and
responded appropriately to changes in macroeconomic variables (economic fluctuations, interest rates and exchange rates). It is believed
that the shipping companies should be more aggressive in its "trading” management strategy in order to prevent any unfortunate situation
such as the Hanjin Shipping incident.
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Table 2 Descriptive statistics for variables

Variables Mean Std. Err Min Max
BDI 2.307 1,994 307 10,245
libor 0.018 0.018 0.003 0.056
EX 1,100 104 919 1,448
GT 248 77 138 417
Gr C 9.2 2.2 6.7 14.2

) libor=8]l 3¢, Ex=2# - =238 (,$8x100),
HIRNEFWME) Gr C=5 A48

GT=A A&

Table 3 Correlations analysis

Variables BDI libor EX GT
. corr_coef | 628
libor 0.000
EX corr_coef | 769+ | 682k«
P 0.000 0.000
GT corr_coef | 473 0.020 .304x3x
P 0.000 0.806 0.000
Gr C corr coef | 667k | 807wk | 764k | 303k
- 0.000 0.000 0.000 0.000
F) w1 P<0.0L, s 0 P<0.05
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Variables Before difference After difference
bdi -2.752(0.0654)* ~7.451(0.000) 35
Inbdi -1.930(0.3182) -9.039(0.000) 3>
libor -0.755(0.8319) ~7.952(0.000) 35
ex -1.029(0.7424) -9.668(0.000) 35
Ingt 0.114(0.9670) -5.587(0.000) 3>
gr c -1.168(0.6872) -12.378(0.000) 3>
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HAA= 2vela(F AFHEAE gous 7‘>7} 13} 4 D.Inbdi Coef. | Std. Err. z P>z
Table 5 M T o)Al EAZ ()02 JERF T QL x1 -.0281109 | .0845611 -0.33 0.740
ARMA _ar(L1)| 2969917 | .0633304 4.69 0.000
. sigma .2155999 0097685 22.07 0.000
Table 5 ARIMA model analsis results Log likelihood | 17.83935 |Wald chi2(2) 2225 | P=0.000
Inbdi ma(l 4) ar(1) ar(l1 4) X2 -7737578 | 2175117 -3.56 0.000
_cons -.0065560 -.00625064 -.00655951 ARMA _ar(L1).| 2087808 | .0801028 2.61 0.009
ARIMA ma sigma 2072988 010641 19.48 0.000
L1. .35513153 Log likelihood | 23.94931 |Wald chi2(2)| 18.03 P=0.000
1A4. 21891752 x3 -.4580897| .0653187 -7.01 0.000
ARIMA ar ARMA _ar(L1)| .2688139 | .0653347 4.11 0.000
L1. 29807118 | 2832343333 sigma 2075194 011361 18.27 0.000
1A4. —.15551471 % Log likelihood | 23.76924 |Wald chi2(2)| 85.35 P=0.000
sigma x4 -.6064927 | 0827054 -7.33 0.000
_cons 20811698 | 21578958+ | 21281841+ ARMA _ar(L1)| .2001876 .080638 2.48 0.013
Statistics sigma .2040959 0107472 18.99 0.000
aic ~38.3373% | -29.410922 | -31.604806 Log likelihood | 263639 |Wald chi2(2)] 76.61 P=0.000
bic -26.163695 | —-20.280647 -19.431106 %<5 — 4785787 065401 -7.32 0.000
Table 6 Statistics of error ARM_A_ar(Ll) 1588009 0783077 2.03 0.043
sigma 2050714 | .0106576 19.24 0.000
Obs Mean Std. Dev. Min Max Log likelihood | 25.63459 |Wald chi2(2)| 64.46 P=0.000
el -.000153 2088488 -.9299 5257
e2 -.0000262 | .2164858 -.8896 .6290 =
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Table 11 VECM analsis results

D_Inbdi Coef. Std. Err. z P>z
_cel L1. -.1370979 .0323866 -4.23 0.000
_ce2 L1. 1.814416 1.360378 1.33 0.182
_ce3 L1. -.1395034 0886972 -1.57 0.116
Inbdi LD. .2949411 0729281 4.04 0.000
libor LD. -38.80878 9.681731 -4.01 0.000
ex2 LD. 1.725138 4295044 4.02 0.000
Ingt3 LD. -.0830772 .9239395 -0.09 0.928
gr_c LD. 0070535 .0369351 0.19 0.849
Table 122] Johansen®| 4& HAZAIAE B Al134

ol FAE(rank)°] 3¢1 VECREE EAZA7= Table 8% H(cel), AR2FTAE(ce2) E A3 THE(ce’d)d X2& 27.46,
Table 9]t} 43.05, 137224 F&EP)= 00001 oJ3t= A3 Aoz
Table 8 AIC - HQIC - SBIC results Holar sith.
lag | LL D AIC HQIC SBIC Table 12 Johansen cointegrating test
0 356 | 0.000 | -4.89291 -4.85939 -4.81041 Equation Parms chi2 P>chi2
1 1392 | 0.000 | -19.0653 -18.8977 -18.6528 _cel 2 27 46522 0.0000
2 1451 0.000 | 19.6562% | -19.3545* | -18.9137* ce2 2 43.05323 0.0000
3 1464 | 0.056 | - 19.6136 | -19.1778 -18.5412 _ce3 2 13.72267 0.0010
4 1472 | 0.378 | -19.5102 -18.9403 -18.1078
Table 9 Vecrank analsis results Table 13 Johansen normalization restrictions imposed
rank [parms| LL eisgtzrtli\gﬂge trace value|5% critical zzﬁz}s; Colef. Std. Err. z P>lzl
0 30 | 1442.34 . 93.6931 68.52 libor —355¢-15
1 39 | 1461.93 0.22465 54.5102 4721 ex? (omitted)
2 46 | 1474.09 0.14603 30.1998 29.68 Ingt3 1503488 6073199 248 0.013
3 51 |1482.96| 0.10881 12.4592+ 15.41 or_c — 4610585 | 088246 592 0.000
4 54 | 1487.71 0.05980 2.9627 3.76 _ce2 Inbdi | -3.47¢e-18
5 55 | 1489.19 0.01905 libor 1
Table 10014 YA W20 MH &S HolZz= R2S AW W ex2 -2.60e-18 . . .
. Ingt3 0756441 | .0135769 557 0.000
W WEMEE(gt3)o] 05659 7MY A3 1 thgorE
’:L T_ (gt3)e] 0.5650 . i JM» R R i ar c -.0106793 | .0019728 -5.41 0.000
B2 (libor)”7} 0,3351, BDI A7} 0.331, $H&-°] 0.24 183 “ce3 Inbdi 0 (omitted)
FTHAARTEE 004322 7 e FES Hola Q) libor 8.8%¢-16
Table 10 Fitness of variables ex2 1 : : :
Ingt3 -.5952324 | .1626485 -3.66 0.000
Equation | Parms | RMSE | R-sqg chi2 P>chi2 grc | 0472002 | .0236335 2.00 0.046
D_Inbdi 9 191354 | 0.3310 | 71.24952 | 0.0000 o e
Dlibor | 9 | 001508 | 03351 | 7258918 | 00000 Table 118} AL 3% 2cel)ol | H&E A F2l=
D_ex?2 9 | 034195 | 02400 |45.47108| 0.0000 FAT ARE A7) wiwel A S A,
D_Ingt3 9 015383 | 05659 | 187.7221 | 0.0000 Inbdi = 0.4610585 gr ¢ - 1.503488 Ingt3 7} €t} =, &=
D_gr_c 9 458062 0.0430 6.460674 0.6926 76];(1] }‘378‘0 o] 0.4610585 u].EL 11’1bd17]' ;qv/] %ax o] 2}1\21;:1,
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