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ABSTRACT

This study investigates the dynamic causal relationships among import price, import quan—
tity, and ocean freight rate index in the chemical pulp market. The Johansen cointegration
test was applied to determine the cointegration among the three time series variables in this
study, demonstrating their long run equilibrium relationship. Results of the vector error
correction model (VECM) indicated that the pulp import quantity has an error correction
mechanism that leads to convergence toward the long run equilibrium level or steady state,
Furthermore, the Granger causality test results revealed a unidirectional causal relationship
between the ocean freight rate index and quantity of wood pulp imported, implying that
ocean freight rates influence the quantity of wood pulp imported, Moreover, the results of
impulse response analysis revealed that an increase in ocean freight rate index shock has a
notably negative impact on pulp import quantity, leading to the general decrease in import
quantity in both the short and long run,
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response, variance decomposition
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Table 1, Summary statistics

o] ¥H40] 24 (shock F= innovation)©]
LYW o] thE AAD Bigol| olE F3fo]
H-g-o] YepHA E=7hE gt
k. o], gz pQ7hAo] MEd Ae- gL 4
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AR =] HEo] AA fisol 71dk= FEe] A4
O3l EAHLS](variance decomposi—
. THA el A, wE e b= w1y (1)
~(@3)ol|A ol g F&Hmo| o] WA A9 IA
o] ZA| ZAel 71Q1ek= vlFo| duht x|, 22|
Uz o BesY S48 718k H5 dupy

A AHA 710&(F %) A8 o, 2
IZ Q7 A0l Rsd A 7HA AA SA ol ofsf A
== HFEE) T YA gE (W) EY FE
o3 A=l HIF(HIE)S AFH oz Haljali 4

Hkot

3. dat d nE
3.1 7|=EAIZHSummary statistics)

Table 12 & ¢+o]| o] 8-H HZ(HwBKP) =714
(P), +U=HQ), 1L s dEAR (D)2 AAAGAR
(&, AARIE FHsp7| olAY A=)l High 7| =S AIF
S HolE1 Stk WA HEx £=7tAH] Wk
$596.09/%, iz $785.00/E(2018¢ 114), ~1e
I FAZES $447.00/E(2020F 99) o &2 ettt =
T 4=9)wko] WS 104,287, 2| 153, 768E
(20169 39), Z22|a H4ZhS 68,639E(20219 9¢)
o2 yepylt) g, s Ux4=(SCFD) el B
1,413.52, HZ3H2 5,066.86(20224 19), 1a]al 24

Variable No. Obs. Mean Maximum Minimum Skewness Kurtosis
P 99 596.09 785.00 447.00 0.31 2.11
(0] 99 104,287 153,768 68,689 0.37 3.82
1 99 1,413.52 5,066.86 414.13 1.84 4.87

1) P denotes the price of imported pulp (US$/mt), Q denotes the quantity of imported pulp (m/t), and I denotes

the ocean freight rate index (SCFI),
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U 414.13(2016 9 39) o2 LEPsiT,
3.2 T2 ZAE(Unit root tests) Z1t
Table 2= HX =712, A7k, 1831 AU A]

$(SCFD 2 Al A A BA RO A T e] 24 55 &
o15}7] 93t Augmented Dickey—Fuller(ADF) 7%
5 HojFal glrt WA EHp(leve) 2 HHE A
AGxmol telf ADF A4S AAIRE A, P Q0
< A9t U7 AT S A g B Thele] 24
£ 7145 Fge 2 i b4 2 (nonstationary) Al
ALz A=t
HhE A A LA RS 13} A8 (st differences)3t &
ADF A4Z& AAGE Aol sl Al AAE 25 129
S0l A Thelto] ARt =, & AAIE A7} BIA
%Xﬁqolﬁ}% AF7HdHy)E 712P8He Ao & =iyt
oldgt Atz Hx 7H, U, 1Al kY
A|4=(SCFN) 7} 212+ 13} 7\}—v—°ﬂ oJ3l] A4 (difference
stationary)o] == I()¥4at= A& &1l3) <ot

Table 2. Results of unit root tests

Variable ADF—statistic P—value

Level -1.9723 0.2985

InP,
1% differences —6,0464 0.0000
Level -11,2775" 0.0000

InQ,
1% differences —9.7352 0.0000
1l Level 0.6168 0.9896
' 1 differences ~8.0802" 0.0000

1) ** Indicates statistical significance at the 1% level,

3.3 2X &2 X (Johansen cointegration
tests) Za}

Table 32 U3 =97}, =¢J=F, T12]al AU X
S=(SCFD Q] Al AAIE 7ol T4 & BA7F EAsh=AE

BsIUl7] 1ol Johansen FHE AR UAF 23S
wolF ofrt. thA W) A 5% HO15E
ol 4l Al AIAI 7ho] sfike] B wEls} ZAIsh A
o2 SRIFL =, 3 WA AR, 1 r<0)olA
AABAT(59,4688)0] UAIZH29.7971)S ZAfste] A
F7pdol 71zbe v = WA AR7HA(H, - r<1)o)A]
= A AIF14.7899)0] UAGL(15.4947)E ZF5}HA]|
Foto ga] FAE WEZE Ao Uleks AF7HEE 7
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Table 3. Results of Johansen cointegration tests

Trace test
Critical
Ho Ha Mirace value P—value
r<0 r>0 59.4688"  29.7971 0.0000
r<li r>1 14,7899 15,4947 0.0637
r<2 r>2 0.2585 3.8415 0.6111

1) Critical values are obtained from MacKin—
non—Haug—Michelis (1999) %
2) * Indicates statistical significance at the 5% level,
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Table 4. Results of vector error correction model (VECM)

AlnP, AlnQ, Alnl,
Variable
Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic
Intercept 0.0010 0.26 0.0105 0.73 0.0121 1.14
Zi -0.0002 -0.12 -0.0411" -6.75 -0.0051 -1.15
AlnP;-, 0.3147" 3.09 0.0669 0.18 0.4436 1.65
AlnP,» 0.2999 2.90 0.2775 0.74 -0.2233 -0.81
AlnQ, 0.0284 0.63 0.1242 0.77 0.1542 1.30
AlnQ,» 0.0246 0.87 -0.0025 -0.02 0.0948 1.27
Alnl,, 0.0216 0.54 -0.4096™ -2.85 0.2149" 2.03
Alnl, > -0.0048 -0.12 -0.2693 -1.81 -0.1251 -1.14
Log likelihood: 328,7833
Akaike information criterion (AIC): -6.2872
1) * and ** indicate statistically significant at the 5% and 1% level respectively.
oA FAZACE Tt Ao Yeylth o2l i AA oIk, o237t AR A (2)0llA AlnZ 2 Al
SUA(SCFN7} A58 A4 d7|2oz dx 4915 it AFAF7HE Hy @ ew=0, 5 “Inl= mQofl Higt
o] 40,96%\Hg Aadtths A ouljlit), of2|%h At Granger IHBAE FA8HA] EEeh(Inl, does not
= U AI(SCFN S Hgo] Hx ] &= Granger cause InQ)"= 7Hdo] 712¥= A= Ue
n]X o 24 Granger J1IHA7E A™gth= AS AAF ok &, A4 23 1785 ATe] 13,2466 (p-value

rsL'_rl

=8

3.5 Granger 213127 ZE(Granger
causality tests) Z1}

Table 5% 4] ()~(3)2] WE] 9244 7 & (VECM)&
34 298 0.2 Granger A7) g 47
sk 2201330 516, Table 5o 2 vk o),

8.0 %904 Granger ATA HsHA] e A
O 2 Yehal 9l 7k, o akuke] - Granger
WA 7Y e A2 UEit 232 HEE s
QA 4(SCF)2HE I 4=9]8F0 29] Granger ¢l

Table 5. Results of Granger causality tests

0.0013) 2.2 Yeprdoan Fii7hdo] 7|2tE=

Granger 1712472] o] &

U=, ol=fet Avk=

HLYARSCFDS] W] Bz elafol FS vl

2l

N

_{N
o]no r

-

r(r

I A

c}

F

X
er

A

mlo

363
=4k

2t

HEZ(Impulse response) %!
23H(Variance decomposition) &4

Q1734 (unidirectional causality)7}
oJu| gt

Fig. 12 4] ()~(3)9] #e] L2444 g (VECM) HollA

S AALG 54 Al 54

(shock % innovation)©]

Null Hypothesis (H,) y2—statistic P—value

InP does not Granger cause InQ 0.8697 0.6474

Peo InQ does not Granger cause InP 0.7648 0.6822
InQ does not Granger cause In/ 1.8665 0.3933

ol In7 does not Granger cause InQ 13.2466%* 0.0013
In/ does not Granger cause InP 0.2925 0.8639

[=r InP does not Granger cause In/ 2.7281 0.2556

1) ** Indicates statistical significance at the 1% level.
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Fig. 1. Results of impulse response analysis.
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Table 6. Results of variance decomposition analysis

Var, Dec. of InP Var, Dec, of InQ Var, Dec, of In/
Period
InP InQ In/ InP InQ In/ InP InQ In/

1 100.00 0.00 0.00 0.04 99.96 0.00 0.43 4.06 95.51
2 99.73 0.15 0.11 0.08 90.65 9.27 0.47 4.76 94,77
3 99.79 0.12 0.09 0.12 87.78 12,10 0.51 5.89 93.60
4 99.85 0.08 0.07 0.20 87.61 12.19 0.58 8.10 91.32
5 99.86 0.06 0.09 0.21 87.60 12,18 0.60 9.20 90.20
6 99.83 0.05 0.11 0.22 87.37 12.41 0.62 9.68 89.70
7 99.81 0.05 0.14 0.23 87.23 12.53 0.64 10.10 89.26
8 99.79 0.06 0.16 0.25 87.17 12,57 0.66 10.47 88.87
9 99.76 0.07 0.17 0.28 87.11 12.62 0.68 10.75 88.58
10 99.74 0.07 0.19 0.31 87.01 12.68 0.69 10.95 88.36

1) Cholesky one standard deviation (degree of freedom adjusted) is used.
2) Cholesky ordering: InP InQ In/

3t AR S| (variance decomposition) A3} H oSl 4. ?Ed =
STk, WA Hi =714 (InP)2] 49 vl ¥E9] o+
ol AFo g =7HA AA 9| FAol| 7115t AR 2 Ats A a2 An S5 617 g5 5t
YeRar Qlct, i, 1070 (period 10) $-9] -9 & 3 SlE AEelA Ut )dshe FE ] 9t
I Y7HA L] M2 A $4a%19] BlFo] 99.74%, A, U, 2Pl A Tl 285k FEA
3 =QFFe] v]F0] 0.07%, 183 =P A S AIAE EAs= 545 FaL ok
(SCFD)9] ¥]Z0] 0.19%F AA|gtct, SAE AR At H2 avHE, AR, 29aL s
Hx SYHInQ)9] A= T7loA 7= o] e AR A A A G sl FAE BAE TS
5 A HsolA AA| 54 alo] AA|ek= HlFo] X A7 B BAE A= Ao = UEbdT JE
st 9 A 4=(SCFD ] S4 0] AHA|sh= QAL HY(VECM) ] =74 Aol Hix 4=¢iek
H5-2 s A2 Holal qlok, ofdd, 10744 A7l o8 este A wAUS] Agohe
(period 10) 9] 79 L 4=Q]5F0] HE2 AA| F4 Zo2 ety = A4 9 a4 A s i
9] H|50] 87.01%, $~47H2 2] ¥]F-o] 0.31%, ~Le]aL 3| 517] wioll AAGA= =97, WY 5 Y54
AR 422 BlFo] 12.68%F AARTE, S U4 2359 Heole E-stal YAs 259 2 s 1
(In)) 9] Zf-olA = T7]o)xf A72 o|Pe5 a2 5] f=Q)sfjof oh= &7l g o] W AR oA Ect
o] MsollAl AHA| F4 a.Qlo] AA|sh= HlFo] st S, WE Xy (VECM) ¥ A9 24 4
= B Fx Q)] S4 o] AA|oh= HF2 Fjy 3} S o] Aot H HE s @] 9 A7
£ P Kol glrt, i, 1078 € (period 10) F-9] of AA ANrH o R Fradh= yh-go] YeRgTh s
A HFEUHAFY WM AA FAY HFo] Yol Azstd =l AAAA= Ao ® P Q=
88.36%, Hi Y7HA 9 H|Fo] 0.69%, Le|al Hi & A7l WO W 24 SR (s %)
U= H]F0] 10.95%F ZFA| R el a5 HA43letalzt ol ko wE 4
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