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Abstract - In this study, a multivariate time series analysis was conducted to identify various variables that impact ocean freight rates
In addition to supply and demand fictors. First, we used the ClarkSea Index, Clarksons Average Bulker Earnings, and Clarksons Average
Tanker Earnings provided by the Shipping Intelligence as substitute variables for the dependent variable, ocean freight. The llowing
ndependent variables were selected. World Seaborne Trade, World Fleet, Brent Crude Oil Price, World GDP Growth Rate, Industrial
Production (IP OECD) Growth Rate, Interest Rate (US$ LIBOR 6 Months), and Inflation (CPI OECD) through previous studies. The
time series data comprise annual data (1992-2020), and a regression analysis was conducted. Results of the regression analysis show that
the World Seaborne Trade and Brent Crude Oil Price impacted the ClarkSea Index. Only the World Seaborne Dry Bulk Trade impacted
the Clarksons Average Bulker Earnings, World Seaborne Oil Trade, Brent Crude Oil Price, IP, and CPI on the Clarksons Average
Tanker Earnings.
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Table 1 Descriptive statistics of main variables(1992-2020) 2: 2
Variables Min. | Median | Mean | Max. z S: 2 g
ClarkSea Index ($1,000/Day) 9.44 12.32] 1557| 33.06 LI | 2 f
(larksons Average Bulker BN s
. 6.20 9.88| 13.59| 44.27 _ -
Elmll’]gS ($1,(XXM)1Y) 1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
(larksons Average Tanker o | 3
Fari (1000 Day) 898 16.74| 21.15| 44.86 ) g: / ;
Wald Seeborre Treck ¢ 37 e
(Rillion T ) 4716 8.24 828 1212 : 1 /// g
World &abixm Dy Bllk § : T T T T T T g T ¥ T T T T
Trade (Billion Tonnes) L72 321 340 037 1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
World Seabome Ol Trade -
(Billion Tt ) 1.86 2.75 2.60 3.19 <
World Fleet (DWT Hhillion) 0.67 0.97 1.18 2.07 g o] * w
Bulk carriers (DWT Hhillion) 0.24 0.35 0.46 0.88 e | 5
Ol tankers (DWT blhon) 026 036 038 060 1;95 20‘00 20‘05 20‘10 20‘15 20‘20 19‘95 20‘00 20‘05 20‘10 20‘15 20‘20
Brent Crude Ol Price ($bhl) | 12.78 4359 50.82| 111.66 ol ?
Anual GDP World “ i
(% /YD) 3.06 3.52 3.37 5.56 5 v: .
OECD P (% Yi/Yr) -13.33 1.69 0.92 7.96 il
1IBOR (%) 0.33 2.49 2.96 6.64 R B —
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
OECD CPI (% Y1 0.45 2.37 2.58 4.83
( A Fig. 2 Time-series plot of main variables(1992-2020)
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Table 2 Result of ADF test

. ADF-statistics
Variables ; : :
raw | diff(1) | diff(2) | diff(3)
ClarkSea Index
($1.000/Day) 1.85 1.75 5.78%
Clarksons Average
Bulker Eamings -197 | -229 | -4.37*
($1,000/Day)
(larksons Average
Tanker Eamings -1.78 | -2.11 | -6.26%
($1,000/Day)
World Seabome Trade
(Billion Te ) 2.24 1.97 3.76%
World Seabome Dry
Bulk Trade (Billion =217 | -142 | -4.21%
Tonnes)
World Seabome Ol
Trade (Billion T ) 0.70 2.90 2.58 461+
World Fleet
(OWT billion) 1.89 1.56 3.23 4.60%
Bulk carriers
(OWT billion) 1.75 2.14 3.11 3.73%
Qi tankers
(DWT hillion) 2.46 1.87 4,31
Brent Crude Oll Price
@hh) 0.98 3.14 3.78%*
Annual GDP World
(%6 Yo/ -1.35 | -2.69 | -4.84%
OECD F
(% Ye/YD) 3.16 3.34 6.15%
LIBOR (%9 -3.03 | -3.93%
OECD (P11
(% Ye/Y0) 2.48 447+

Note : * indicates significance at the 5% level.
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421 Y FAEY (FTFHELAF)

t}5-9] Table 391+ ClarkSea Index® F&WHGFR ol
World Seaborme Trade, World Heet, Brent Crude Ol Price, GDP, 1P,
LBOR, CPL 5 771 Ao 2 A SHAFE A
g AE vERd Aol

233k 394 9] F-statistice 245 5 A
o2 ghyton ClarkSea IndexE $3+ & 51?13"%94 Ay =
2 6212%% VAU 5% FegsolA  F&EHS
ClarkSea Index®ll World Seabome Trade & %), Brent Grude Ol
Price & 5()9] 9= mX= 202 Ve 9lrk

Table 3 Result of Regression (All)

Estimate Std.Error | t value
(Intercept) 0.8160 1.1717 0.696
World Seabome Trade 30.2963 10.8549 2.791*
World Fleet 21.4320 56.5815 0.379
Brent Crude Ol Price -0.2851 0.1242 | -2.296%
GDP -0.7489 1.5237 -0.492
P 0.2576 0.3201 0.805
1IBOR 0.1309 1.0666 0.123
CPL 4.5086 3.2530 1.386
- Adjusted R-squared : 0.6212
- F-statistic : 6.858 - p-value : 0.0005
Note : * indicates significance at the 5% level.
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Table 4 Result of Regression (Bulk market)

Estimate Std.Error | t value
(Intercept) 0.3952 1.6499 0.240
World Seabome Dry Bulk
Trade 83.4451 21.6478 | 3.855%x
Bulk carriers -4.8546 94.5928 -0.051
Brent Crude Oll Price -0.1829 0.1711 -1.069
GDP 0.6467 1.6612 0.389
P -0.4385 0.4925 -0.890
LIBOR 0.2702 1.5297 0.177
CPI 0.2416 3.8270 0.063
- Adjusted R-squared : 0.5237
- F-statistic : 4926 - p-value : 0.0030
Note : ** indicates significance at the 1% level.

423 A FAEA (7))

v B O 2 Table 59l ®BAXM dol &S VA= F
8 89le IAEMS T3 FA3a Ut THEVFEE A
9 Clarksons Average Tanker EarningsS #8383t
3 A Gy AL AGe A vaA g2 acle]
Aeddel e WAL Ao et gtk 5% Fol5E
M= "AA Yol World Seaborne Oil Traded F(+),
Brent Crude Oil Price ¥ (), CPI& 4(H)9 93-S v)A
v ALZ YeiWth 10% fFogsdse PR #/d-dd
()9 FEgFS v = Aoz BA G

F-statistic ¥ p-valueE A E™ 5% FoFFoA 23
H SARYe] BAALE F93 Ao® et glom g
AR 9 F4S A% 2 MEES BEGE AU,
Table 5 Result of Regression (Tanker market)

Estimate Std.Error | t value
(Intercept) 2.2646 1.5687 1.444
World Seabome Oll Trade 64.9249 16.7253 | 3.882x:x
World Fleet -173.0814 134.5007 -1.287
Brent Crude Oll Price -0.3950 0.1677 | —2.356%
Annual GDP World -1.3405 1.8933 -0.708
P 1.0186 0.5278 1.930-
1IBOR -0.1127 1.4695 -0.077
P 15.4212 41371 | 3728
- Adjusted R-squared : 0.7563
- F-statistic : 12.09 - p-value : 0.0000

Note : -, *, **x denotes a significant difference at the 10%, 5%

and 1% level, respectively.
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