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Abstract

A Study on the Determinant Factor of the Freight Rate in the
Dry Bulk Shipping Market
-Focus on the Cape-Size Dry Bulk Shipping Market-

Min-Jung Kwon

Department of Shipping Management

The Graduate School of Korea Maritime University

This paper is focused on the determinant factors of the freight rate
in tramp shipping market. Tramp shipping market is generally limited to
dry bulk shipping market. In the dry bulk shipping market, it is
difficult to make to estimate an accurate freight rate because of too
many variables and international factors all over the world.
Especially, the dry bulk shipping freight rate is determinated by global
demand and supply by free competitive market which causes more
various and unpredictable conditions.

Even though there is the existing theory about shipping cycle in the
dry bulk shipping market, it is not always applied to real freight rate.

Moreover, freight rate volatility in dry bulk shipping market has
shown different aspect as different shipping market structure. It is
followed by dry bulk vessel, cargo route and so on. Therefore, it is

necessary to make sure the freight rate volatility more carefully by



vessel size to prevent dry bulk shipping market risk.

Due to development of Chinese steel industry in 2000s, seaborne
trade volume of iron ore and coal has been rapidly increased. This
caused high demand of large vessel such as cape size dry bulk ship.
In this point, this paper researches actual Baltic Capesize Index(BCD
and analyzes various factors which can influence on BCL

According to the paper, researched several factors influencing on
the dry bulk freight rate in demand, supply and other external
factors through literature review and 7 hypotheses were made. By
analysing correlation and regression analysis between independent
variables and dependent variable, it can be figured out how BCI and
independent variables have been influencing each other.

As a result of correlation and regression analysis between Baltic
Capesize Index(BCI) and demand, supply and other external factors of
capesize dry bulk ship, 3 followings are turned out.

Firstly, demand factors which include seaborne trade volume of
iron ore and coal are highly related with BCI.

Secondly, supply factors such as delivery of newbuilding ships and
demolition are lowly related with BCI.

Lastly, other external factors such as secondhand ship price,
international bunker price and charter price are highly related with
BCL

_Vi_
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Dalian, Qinhuangdo, Caofeidian, Xingang, Rizhao, Natong, Hai Li, Baoshan, Shanjai,
Majishan, Shekou, Huangpu, Mawan, Zhanjiang, Fangcheng. Howe Robinson and
Co. Ltd, " The Most Expenxive mismatch in Maritime History”, Korea ship finance
forum, 2007. 11.
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6,009 Eo] Y7 wZo A7|Ao =z 2~3 3% <2 20090 AlZQT ek
o] ¥ Ao HIY
GE 21> AEAY FRF Fo| % A
(9] . W5 DWT, %)

& | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

23.7 | 316 | 55.8 | 685 | 75.5 | 1024 | 238.9 | 297.8 -

Az
g 8.9 222 | 358 | 326 | 304 | 529 | 1611 | 77.1 -

205 | 143 | 116 | 19.6 | 234 | 26.0 | 247 | 27.0 | 66.6

8.1 6 4.2 0.5 1 2.5 0.6 1.5 2.8

286.6 | 294.6 | 302 | 322.7 | 345.1 | 368.5 | 392.6 | 424.5 | 493.0

HlE 8.3% | 10.7% | 18.5% | 21.2% | 21.9% | 27.3% | 60.1% | 70.1% -
(A/B)

T 1200832 FA A, 20099 DA
A& @ Clarkson Dry Bulk Trade Outlook, 2008. 11.
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2000 | 2005 | 2006 | 2007 | 2008 | 2009
5o 1,311 1,727 1,849 1,974 2,064 2,133
AsHE 10.0% 6.5% 7.1% 6.8% 4.6% 3.3%
7€} 749 899 955 985 1,013 1,026
AstE 4.0% 2,7% 6.2% 3.1% 2.8% 1.3%
AA A 2,060 2,626 2,804 2,959 3,077 3,159
8.0% 5.2% 6.8% 5.5% 4.0% 2.7%

F 0 1 200892 =A%, 20093 ALY
2. 50 Ashge A, A8, T, HaNoE/ITE, AR 59

A& : Clarkson, Dry Bulk Trade Outlook, 2008.11.
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(D #=3A

ol A9 PN AFETH Fols FHRYE FH9 £ F
7ol el HA A S7H AS FAT F Atk T2 FRHFL
o How FRAsta dern oHg F=o IFAFL e A%
8%t el =& AAALZEN HEol RS ARE e ABIHAERA
A600)9 1A ey 7] wEolth Eg A 19999 o] & AR
50%% F7tshe AEA FoE g dle] Hrh oo wet Fro HY
Aol t3 o5 N&EHoE Z/sa e, E3] 229 HAFA 4

Q& AojZApolz Adut o] 23S o] Fa nt

T& 2007 2008

SHFE | HF 06/> 07 | “07/° 08 | ‘08’ (9

LR 0 0 0 0
1 3H2T) 192.2 195.3 199.8 14.7% 9.4% 1.6% 2.3%

CIS 95.5 60.5 66.3 4.9% 13.7% 9.0% 9.6%
NAFTA | 1415 144.2 145.6 10.7% -9.1% 1.9% 1.0%
el 41 44.6 47.7 3.5% 13.7% 8.8% 7.0%

ofzg]7} | 253 26.8 28.4 2.1% 8.5% 2.9% 6.0%

TE 670.6 49.2 53.6 3.9% 12.7% 11.1% 8.9%

o} A o}
ER

BRICs 520.9 578.5 637.8 46.8% 13.1% 11.1% 10.3%
A A 1201.6 | 1282.1 | 1363.6 | 100.0% 6.6% 6.7% 6.4%
A5 0 A A7FA M (World Steel Association, WSA)

520.9 728.3 786.5 57.7% 10.0% 8.6% 8.0%

_28_



# 2-0 d3H F8 =% =57 F
(29 : WME %)
== MA A=A
aE i Qe | @= | o | EUQS)
EF | 37HE 5% | FHE

2000 70 26.6 131.7 38.9 14.9 130.1 449 11.7

2005 | 274.6 32.3 132.3 43.5 14.6 121.7 658 12.1

2006 325.6 18.6 135.3 43.9 15.5 126.2 720 9.4

2007 | 382.8 17.6 138.9 46.2 16 125.6 781 8.5

2008 423 10.5 141.5 50 15.5 127.8 835 6.9

2009 469 10.9 144.5 52 15 125.5 885 6.0

T 1200892 FAA, 200992 A=A ¢
Zt& ¢ Clarkson Dry Bulk Trade Outlook, 2008. 11.

(2 H&

2000 AlA Aek BE5E 59 20009HE F A8 39 46007 =, ¢
S8 19 74007 & Z7 715tk 2008@7hA] AHd AmEhe
6.6%, ST 2.9%° FT7H&S Holal glom, 53] 2008 Mgk 3|
AEEare 79 94009 Eoz AW ulul 2.7%vro] Z7lElth ol&
20009t So] 7H W F7eS Holm itk 20099 WP 7

Aot A7 A A SoF 20089 thHl A% FUHE 3.4% W7 2
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E 2-5> Aw £9 HIEFF Fol ¥ A%
(&< THE, %)
|x | EUAS | ¥ = oj =k u = AA | FF7E
2000 112.6 83.8 44.1 39.3 9.6 346
2005 143.5 119.8 56.1 56.8 25.7 504 4.8%
2006 160.0 119 59.6 57.5 30.9 539 6.9%
2007 150.6 126.4 62.1 60.5 31.3 566 5.0%
2008 143.3 130.9 68.6 60.5 28.8 575 1.6%
2009 146.2 129.9 71.6 60.5 27.8 592 3.0%
F 020082 FAA, 20099 AGA A
A& : Clarkson Dry Bulk Trade Outlook, 2008. 11.
(E 26> ART FF AYBEF Fo) L A%
(&< THE, %)
R 3F | A=dXel | F3 | "ol | EFHlol | AA | FFEE
2000 87.1 58 44.6 69.9 35.6 346
2005 106.4 128 60.8 71.9 55.3 504 4.8%
2006 110.8 174.5 53.7 67.7 59.7 539 6.9%
2007 111.9 188.4 45.3 66.8 64.7 566 5.0%
2008 114.9 197.4 39.3 63.8 65.6 575 1.6%
2009 117.9 203.9 39.3 64.3 68.8 592 3.0%

F 20083

A, 200992 A2

A& : Clarkson Dry Bulk Trade Outlook, 2008. 11.
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9] Wlge A FAs ook 9%
@ % Adoze 53 FF, AU 59 o2 £ HFL A
stair Aok 53] AA AANA &5 ds" FEPlFS 2000 oF
ST%HEE 7]E2351H o 2007 3= = oF 66%E 7|E5l= Y458t =
A= s AAsdes BoAF AT
(R 2-T> 989 9] =T Fo] # A%
(9] - IrE, %)
d: | EUAD) | d& | @5 | 9= (B | AA | FHE
2000 42.7 65.7 19.6 11.1 13.2. 174
2005 39.9 63.4 20.6 19.6 11.0 184 2.8%
2006 40.1 72.9 20.1 18.6 12.0 190 3.3%
2007 43.3 74.4 21.2 23.3 14.4 207 8.9%
2008 45.0 75.1 22.6 26.3 16.2 219 5.8%
2009 44.5 75.7 23.5 32.9 16.9 229 4.6%
Z= 120083 =A%), 200998 A<
Z+5 : Clarkson Dry Bulk Trade Outlook, 2008. 11.
E 2-8 9duE £F A4EEY Fol 4 AW
(%9 WE, %)
4= | 3F |(Add | AF | FF | JE | AA | SFEE
2000 100.6 27.8 26.3 6.5 12.7 174
2005 124.9 25.1 22.0 6.1 6.1 184 2.8%
2006 120.5 23.2 20.8 44 21.3 190 3.3%
2007 137.6 26.6 25.9 2.5 20.0 207 8.9%
2008 136.6 26.7 32.1 4.1 20.7 219 5.8%
2009 141.5 27.3 33.0 3.6 25.0 229 4.6%
T 1 20082 4], 200992 AR

Zt& : Clarkson Dry Bulk Trade Outlook, 2008. 11.
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A AA 2= S BEEe 2007/08 350 29 380057 E& 72319
o ot=dEY, 55, AUtk EU, vl=o] St F8 FEa59 4+
2007/08 3% oF 9.3%°] F7H&S Welx vk Lt 2008/09E ==
A ST ol Aage) S

2
o 453 Utk ogF w
A

R 2-9 A AA == 3 25 Fol R d%

T 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09

ot=dEy | 21.0 | 183 17.7 | 26.0 | 20.1 26.2 26.6 22.2

A 21.8 141 | 203 | 224 | 20.3 14.0 11.3 17.7
AR 18.6 10.8 18.9 18.2 19.6 23.0 22.5 21.7
EU 15.8 22.0 14.5 17.6 17.9 17.2 15.8 22.3

v = 83.3 71.0 83.6 80.5 83.9 85.0 104.5 82.6
St == | 160.5 | 136.2 | 155.0 | 164.7 | 161.8 | 165.4 | 180.7 | 166.5

i 7.7 16.4 13.9 6.5 6.9 7.0 4.1 4.1
71 €} 45.5 99.8 38.7 | 407 | 41.1 44.6 48.2 58.8
Al A 212.0 | 211.0 | 208.0 | 212.0 | 215.0 | 221.0 | 238.0 | 231.0

748 | 14% | -0.5% | -14% | 1.9% | 14% | 2.8% | 7.7% | -2.9
20081 4], 20099 AFA I

At& : Clarkson Dry Bulk Trade Outlook, 2008. 11.
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31) Koopmans, T.C., Tanker Freight Rate and Tankship Building. (Haarlem: Holland,
1939)

32) (1) Hawdon, D., "Tanker freight rates in the short and long run” Applied
Economics, 10 (1978) : 203-217.
(2) Wergeland, T., Norbulk: a Simulation model of bulk freight rate(Bergen
Norweigan School of Economics and Business Administration. (1981)

Working Paper no.12.

33) Charemza, W. and Gronnicki, M. "Econometric model of world shipping and
shipbuilding”, Maritime Policy & Management, Vol. 10, No. 1, pp.21-30, 1981.

34) Beenstock, M. and Vergotti, A., "Ecomometric model of the world market for dry
cargo freight and shipping”, Applied Economics, 21, pp.339-356, 1989.
Beenstock, M. and Vergotti, A., "Ecomometric model of the world tanker market”,
Journal of Transport Economics and Policy, 23, pp.263-280, 1989.
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1397 1958 19532 2003 2001 002 2003 0oL 20085 D0 ZD0T 2008

020073 7=
A& : Clarkson, “Dry Bulk Trade Outlook®, 2009.6, “Oil & Tanker Trades
Outlook®, 2009. 6.
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41.3%(139]  1,140%F TOE)S Z&wMls] Al AlA Hof AHl=o|glon,
o] 18.1%E 29, A%}l 65%E 399 AHIE V2P E3
= Adxol A%, Addivl Agkav S48l 247t 7.9%9) 6.6%=
T4 ST7HE RATh

G 4-10 =7hE AgAdsr B AnRH2007d 715)

Ae A4 (AHE) N 24 (45 TOE)

= Ad Ad
Al =4 | BE D gm wz| =2 | B gw | wz

M ¥ lzase
1 = = 2,536.7 7.0% | 39.7% = = 13114 7.9% 41.3%
2 =] 1,092 | -1.3% | 16.2% =] 573.7 1.4% 18.1%
3 °l & 478.2 6.3% 7.5% 1 = 208.0 6.6% 6.5%
4 3 F 393.9 2.1% 6.2% ad = 125.3 5.2% 3.9%
5 & Al o} 314.2 2.1% 4.9% FolF 97.7 4.2% 3.1%
6 FJolF 269.4 4.9% 4.2% & Al o} 94.5 -2.2% | 3.0%
7 = o 201.9 2.5% 3.2% = o 86.0 3.0% 2.7%
8 | Sl=urlo} | 174.8 -3.8% | 2.7% 3 = 59.7 8.9% 1.9%
9 Zzgd= 145.8 -7.0% | 2.3% Zd= 57.1 -1.6% | 1.8%
10 | 7REEr 94.4 -1.7% | 1.5% 5 F 53.1 -6.6% | 1.7%

A A A 6.395.6 3.3% A A A 31775 4.5%

Zt& : BP (2008)

43) BP(2008)o1 A A€t 4H] ©9]E TOER FA|
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F 20073 7=
2+ : Clarkson, “Dry Bulk Trade Outlook®, 2009.6, “Oil & Tanker

Trades Outlook®, 2009. 6.
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Q AojmAlolz Hute] HHTFZE AW 4d wviel Huto] A7
Auke] of 20%% AXSM 158 wurel Aute] WA Auke] of 66.5%E
AL ok @Al 109kdwts o]/ Aol ZAlo]= AstEAS oF 8003
oW o%F 64xc] A 259 ol 4E wFAolth AFEA e Aol
A55et7) ool 1990 T) AstEAel BE A L] 239 FERSL
S Kel

ZHetstH, ol Alg Aol wel AEge] =% AgEAC] dAHe R
| 2 JheAdol =& AR diFEHa Ao
GE 4-2> Ao Zatol =M AP TE
'?'T']i_ 80’00()th 120’000th 250 N B0,000cwt-120,000dwt
~ 120,000dwt o] % B 120,000dwt 045
u) 3ol 7 11 200 +
0~4 163 248 p—
5~9 31 151 =
10~14 12 163 .l
15~19 15 166
20~24 11 89 =1 J
250] 4 23 64 .. 4
%}_74] 262 892 oEel 0% 579 10714 15719 20724 5p|4

2+ : Lloyd’s Shipping Economy, 2009.
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2) Cape Size 8 73}E4 A

Sto| A AFEPUE0] Ao ZAo]= AL 80,000dwtE ©]AFe] Alulo =z
olg] <3 4-3>3 o] MESste AHE 4 St Ao|zAlo|= A ¥
FAELe 11.3de] 5, 100,000~159,999dwtd Aute Hgaage] o 179
AEZ 255,000~319,999dwtg- Autyt tlEo] Had#o] =2 Ho|th A
o]ZAlolzAM e HHEH S 143 Eo|H, AgiH= Advith o)zt
YA vk F A8 48 2e 53.8(t/day)e] o).

(I 4-3> Alo]ZAto] =z YA X
re | 9 =17]
N3 | waEdy | 49 | @Esy | IE (m/cum)
OwWD (DWT) (Years) | (Knotes) Day) | 1oA | A= | &2 )
100,000 ~
110,999 16.2 14.2 51.2 | 248.6 | 41.7 | 15.2 | 119,219
120,000 ~
159,999 17.7 14.0 49.9 | 271.9 | 43.3 | 17.0 | 160,109
160,000 ~
199,999 8.1 14.4 55.6 | 289.2 | 45.4 | 17.7 | 190,920

1 900,000 ~

Aol | “9e4 99 9.1 14.2 59.3 | 306.6 | 50.7 | 18.2 | 204,102
255,000 ~
519,099 20.1 13.4 57.7 | 3275 | 56.0 | 21.0 | 189,045
320,000 11.4 15.0 87.1 |337.0 | 58.9 | 22.6 | 183,160
or over
B (Avg) | 11.3 14.3 53.8 | 286.2 | 45.5 | 17.6 | 181,806

A& : Clarkson, Dry Bulk Trade Outlook, Jan. 2008.

o] Z7hSHOU 20049 O F Ao|mAte|=He] Hp FolE WnH
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Z7t2 Ao|ZAlo]l=x Ao A4+ 2008 11€ 71F:o 2 8153 o)t}

<3 4-4> Cape Size & A=A

N0

3ol

(29« )
2008
114
Capesize | 538 | 540 | 542 | 564 | 610 | 657 | 713 | 768 | 815
A& : Clarkson, Dry Bulk Trade Outlook 2008. 12.

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

e

:TL

Aol matolz o] E7-e B4 AvRY 200045E 723 2713
on, B3] 20081 Aol LAfo] =
19 4,480%F Eo|t}.

i&

{3 4-5> Cape Size & AFJEH EFF0]

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

M

?.

Capesize | 86.3 | 88.0 | 89.2 | 93.5 |102.2 | 111.0 | 121.1 | 131.5 | 144.8
A& : Clarkson, Dry Bulk Trade Outlook 2008. 12.

Ao Aol =d o) Az WFTFe FolE B, 20060 HdtiH] o
2 STl 20069 WEFo] 2 shrkel FEAATE ASEH e
}53go] 27}

Aol 383 HRol Fae] AR FuF Frz 1
= 3

= |
SHlAE =713 89 4,200dwtE 7] =3} Tk
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3 4-6> Cape Size & 7slEA Az @53 Fo]

(<] : WEDWT)

T 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

e

Capesize| 44 | 36 | 7.9 | 133 | 155 | 13 | 249 | 842 | 4.0

F D 2008 10€¢ 7]F, 2) 17 DWT o]%
Z}& : Clarkson, World Shipyard Mornitor, 2z} 3%

gAY 20059 HMFSe] wE= s)dd)

./.‘,:
200930 = AAUH] oF 359% A= G5 ASFZ AEH I 9t

{3 4-7> Cape Size & AFFEA 42F A=TF F9]

(9] WDWT)

- 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

i

Capesize| 6.1 | 54 | 3.7 | 5.0 | 74 | 88 | 11 |10.3| 83 | 29.8

T 1200892 FA A, 20099 A
A& : Clarkson, World Shipyard Mornitor, Z+ d %=,

109wt o] d= Alo]ZAtol= AstE4d sfAl= 2000 73, 2001
124, 20021 108olA Al& 7fdo] Al=kdl 20039 43, 2004 03,
200593 20063 oll= 2+ 264 1o 2007 do= 03 o] afA| stk 2008
doll= 27 9] Alo|zApe]l= Aute] A = ATt 2008 A o] ZALe] =4
o] AxAN=F F7ket &5 BFFe LHT A F 2FF7H 9]

oJF Tk 53] 2006 o]F Ao]Z Alo]= WAL o] Wil A

sbe) otalz ajAl7} Zole), 7 240l AW Ao AT A
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<3 4-8> Cape Size & #

st= A" ol

(<] : WDWT)

T 2000 | 2001

He

2002

2003 | 2004

2005

2006

2007

2008

2009

Capesize| 1 1.6

1.3

0.8 0

0.2

0.3

0.8

0.7

T 120083 F4A], 200992 A=A

Z+& : Clarkson, World Shipyard Monitor, 2008. 10.
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SHET T HBNETEH HEESFEFS Fearnleysol A 23s}
Reviewell Az} dx 9] FA5 AMESAT Alo]ZAlo] =249 Ax%E
ZF3} S| A F2 Clarkson Research Services Limitedoll A A|&3h= World
Shipyard Monitorell Al 2 dx ¥ A& ARttt Fd7k= The
Drewry Monthlye] 2z} & nlgto =z
A HAAZ Ajtste] FA8kslA Y. ARR7be dx2A AdvE R
ZH2gsle] [FO-380CST dAZ#7}= Clarkson®] Shipping Review
Outlook.o| A A= 255 Al&s9t. &4 8+ The Drewry Monthly
9] Z} s A 170,000dwtF2] Time Charter €3 X2 o HAXZ A
Akl =x8khnh o, 2000~20079S 1%, 20089e 1-119 T
AH-&-8F AT
EHFREE 77 A SAFEANAN FI2BY FEF AR

ol €51 e e L9 ABaltic Dry Index, BDD$ MRIE$]A]

~(Maritime Research Index)49%o] Q+=d|, L8 s AHL7F LHE3F}
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v AETUAFEA HFH, N5, TE 5 dAAE Ao Y=e d3a
A A el HEHISIAFE S835ATh 53] Ao|ZAlo|=A 9
7zt g2 BEvtd vlFd wgt 7hsAE A& AHAsa FagEe i
AsE Y 55 THS Y AolzAtol= AR F(Baltic Capesize

Index, BCDE KMI AZE uleto =z 2000d9A 20089 7FA]¢] Hdxd

st FHUFE FEA] SUAFLY JPAFE 7

44) MRI € JAF @ vl AHFH] xdoz A 1970d o] AH=w
71341 Maritime Research Information ServiceAloll A 7Hsl £ AX| 424, 1970
ol 1008 7|02 A4
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E 4, <E 4-DE B AT UFEH ASE THATY

HHo A3 HolHE 2000958 200837kA] AEHE JERaL Utk

(48> 7oAtz AstB A TEMEe Ewss] A48 B
a5a | 2 AzA | .
ap | TEAF g%% %g% Ay | MT
(BCD (M ukE) (i ukE) (R akdwt) (R gkdwt)
2000 2,187.1 454 523 6.1 1.0
2001 1,472.8 452 565 5.4 1.6
2002 1,394.4 484 570 3.7 1.3
2003 3,662.6 524 619 5.0 0.8
2004 6,011.2 589 664 7.4 0.0
2005 4,602.9 652 710 8.8 0.2
2006 4,288.8 734 754 11.0 0.3
2007 9,601.9 799 798 10.3 0.0
2008 14,821.0 858 830 8.3 0.8

b8 g F 0 YA 4(BCD : Baltic Exchange.
A3 55 : Fearnleys, Review.
A erE% 2 ;. Fearnleys, Review.
Az A= : Clarkson, World Shipyard Monitor, Z d%x.
s Al &F : Clarkson, World Shipyard Monitor, 2} d&=.

GE 4-9 AolZAlolz ASELY FH5HTY SHHTY A5 A
o . Z347} AZF7}
22 | T9AFT | wadolan | UssMD sds
(BCD (5 yrs) (ZHEwe IFO) ($/day)
2000 2,187.1 27.0 138.4 18,020.0
2001 1,472.8 25.3 117.4 14,430.0
2002 1,394.4 25.1 133.7 13,600.0
2003 3,662.6 30.3 152.9 30,020.0
2004 6,011.2 52.2 155.3 55,915.0
2005 4,602.9 68.6 234.0 49,335.0
2006 4,288.8 67.9 293.0 45,645.0
2007 9,601.9 93.5 345.1 102,875.0
2008 14,821.0 130.1 553.0 124,955.0

g 2 F . £YA4BCD : Baltic Exchange.
%3147} : Lloyd’s Shipping Economist, The Drewry Monthly z} 3.
A&7} . Clarkson, Shipping Review Outlook.
42 Z(time charter) : The Drewry Monthly, Z+ 3.
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