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* The objective of the research is to study the properties of joint distribution of returns for dry
bulk time charter rates and to find out the more efficient time series model describing their dy-
namics with respect to goodness-of-forecasting.

* Of four major ship (vessel) types (tanker, dry bulk, container, passenger) dry bulk ones are fo-
cused on. Previously dry bulk shipping industry was already surveyed (cf. [Angelidis, Skiado-
poulos (2008)], [Goulielmos, Psifia (2009)], [Sodal et al. (2009)], [Veenstra, Franses (1997)],
[UNCTAD (2010)]). Still the researchers paid more attention to freight rates analysis (i.e. the

price for renting place on the ship; it is more often measured as USD per tonne-mile), than to
time charter rates that represent the price for renting the whole ship (it normally comes as USD
per day).

» The research data is taken from the London-based international agency Clarkson Research Ser-
vices Limited for the period of 1989 -2012 at a weekly frequency. It comprises the time series
for major ship sizes carrying dry bulk (Handysize; Panamax; Capemax). Another dimension to
ship size is the length of period for which you rent a ship, i.e. maturity’. Time buckets of 6

months (6M), 1, 3, 5 years are considered. The data example for Handysize and Capesize ships

is presented below.
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" The ‘maturity’ term is deliberately introduced to underline the link of freight and time charter rates analysis to interest
rates. When modelling interest rates the concept of yie/d curve analysis is applied. Herein principles of yield curve fore-

casting are tested.
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" Primarily stylized facts on time charter rates joint dynamics are analysis. Among others rates
volatility® for various maturities and ship sizes is compared for different periods: boom, reces-
sion and pooled (cf. tables below).

° Firstly, stylized facts on time charter rates suggest that volatility tends to decrease when ma-
turity rises (quite the opposite is observed for bank interest rates);

2 Secondly, another fact is that volatility tends to grow with increase in vessel size:

° Thirdly, volatility is higher in recession than during boom period. If similarly tested, correla-
tion occurs to significantly increase during the recession period, than in boom (the finding
corresponds to the one of [Longin, Solnik (1998)] who found similar behaviour for stock re-
turns’ correlation in boom and recession). Furthermore, it might provide us with the first in-
sight for time charter rates joint distribution modelling favouring Clayton’ copula applica-
tion.

POOLED Period
06.01.89 06.01.12 |Interval
Standard Deviation Table

_ Maturity (Years)
K dwt " 0,5 1 3 5
Handy | 30| 0038] 0031] 0026] 0,049
Handy 45| 0044 | 0,036| 0,027 0,056
Panama _ 85 0,073 0,059 | 0,051 | 0,092
Cape 150 | 0098| 0060| 0071] 0,121
BOOM  Period

15.08.03 25.07.08 Interval
Standard Deviation Table

__Maturity (Years)

k dwt i 0,5 At 3 5

Handy 30 0,044 | 0,036 0,030 | 0,015

Handy | 45 0,057 | 0,050 0,034 0,012

Panama 65 0,082 0,079 | 0,081 0,073

Cape 150 0,091 0,057 0,075 0,108

RECESSION Period

25.07.08 15.06.11 Interval

Standard Deviation Table

| A __Maturity (Years) L

k dwt 0,5 1 K 5

Handy 30 0077] 0,061 0,053 | 0,055

Handy 45 0,086 0,066 0,065 0,062

Panama 865 0,150 0,111 0,086 0,092
| Cape 150 | 0,198 | 0,128 | 0,140 0,132

: Standard deviatinp of rates log-returns is taken as the first proxy for rates volatility.
Clayt!:m copula is especially helpful when modelling lower-tail dependent' multivariate distributions where low-
percentile outcomes tend to happen more often than high-percentile ones.
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* Having analysed the stylized facts of dry bulk time charter rates joint dynamics, time series
models are applied for rates forecasting. Models include autoregressive and vector-
autoregressive models; combined forecasts with several options for data window taken (ex-
panding and constant of different length). Copula-models are calibrated to fit the data. Root-

mean-squared-prediction-error (RMSPE) is taken as the criteria for goodness-of-forecast preci-

sion.

* Finally research findings, as well as extensions are proposed and discussed.
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OB OTHOU 3AJTAYE YIIPABJIEHUA DKOHOMMYECKHUM PA3BUTHEM
PETHOHA C YYETOM DKOJJIOTHYECKHUX ®AKTOPOB

ITonocoe A.A., ITonocos [.A. (ITepms)

HecMOTps Ha TO, YTO nepexoa 0T KOHUEIMLHH 3KOHOMHUYECKOr0 poCcTa K KOHLIEILIMM 3KOJIOTH-
YECKOH MOJEPHHU3ALMH U INMPHUHLMITY YCTOMUYMBOIO pa3BUTHUA ObLT OQMUHMANBEHO 3aKPEIUICH €lIe Ha
koHpepeHundn OOH B 1992 roay B Puo-ne-XaHeiipo, B PocCHH MOJ€MH 3K0JIOr0-3K0HOMHYECKOI0
pa3sBUTHA 10KA HE HAILUIA LUIHPOKOTO NMPUMEHEHHUA. be3yc/IoBHO, B paae MoJeaeH YYUTBIBAETCA KO-
JIOTHYECKOE BO3JIEHCTBHUE IMPOMBILUIEHHOCTH, HO 0€3 oOpaTtHOro BaHSHUA., PaspaboTraHHbie MOAETH
HAle/JIEHbl HA HCCJIELOBAHHE JAMHAMHUKH 3KOHOMHYECKOINO pAa3’BHTHA, MO3TOMY BKIHOYAIOT B cebs

JIMIIb CUCTEMBI JUHAMHKH KallUTAIA, TPYJa H, B pEAKHX ClTy4yasX, pecypcos. [l peleHHUs 3K0JI0r1-

YyeCcKHX MpobsieM MOJENb N0/DKHA ObITH N0MOTHEHA 6I0KOM 3arpsA3HEHHS, KOTOPhIN KPOME HEnocpe.-
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CTBCHHOIO 3arpA3HEHHA OYACT OTpaXkaTh NPOLIECCHI OMHCTKH, BOCCTAHOBJICHHS, CAMOBOCCTAHOBIIE-
HUA M Npoyre. Hibke npeacras/ieHa NOmnbITKA MOCTPOEHHS TAKON MOIEIH M PE€3YJbTATH HCCIICAOBA-
HHA OHOH 3aJa4H YIIPaBJICHHA UIA Hee.

B nuteparype onmmucaHsl otaensHble quddepeHLHANbHbIE MOIENH KaXIOH M3 MOJACHCTEM
3K0JI0r0-3KOHOMHYECKOH MOJE/IH, INPH 3TOM, OHH PACCMATPHBAIOTCA BHE CBA3H IpYr ¢ ApYrom.

Tak, Hanpumep, B MOZAENH AMHAMHMKH Tpyaa MansTyca

L(t)=yL(®), L(0)= L,
rae L(t) — nepemMeHHas Tpyja (YHCIEHHOCTH pabouei CHIlbl), MOJTHOCTBIO MITHOPHUPYIOTCA CBA3H C

IOPYTHMH MOICHCTEMAMH.

OObeauHAA MOAXOAbl, MpeAcTaBiaeHHbIE B paGoTax [1,4,7], BBeneM 0603HAYEHUS C(t) —

norpebnenne;, P(f) — 3arpasHenne;, (Q(f) — po6biua; R(t) — ocratok pecypca

(R(t) = (R (1), R*(1)), rme R'(f) — Bo306GHOBNAEMBIE pecypchl, R*(f) — HEBO300HOB/IAEMBIE);
K(t) — xanuran, [(t) — HHBECTHUMH, A(f) — PACXOdBl HA CHHXKEHHE 3arpsa3HeHus. Torna o6-

lIaf 3KOJIOro-d9KOHOMHMYECKAA MOJEJb MOXKET OBITh NpPEACTABIIEHA CEAYIOMM 06pa3oM (oapo6-

Hee cM. [8]):

W(C,Q, A) - max,
K(t)=-aK(t)+e®"F(K,L,R)-C(t)- A1),

L) =y L) - ypP()+ ycC (1),

R(1) = ypR' (1) + yk K (1)~ Q(t) - 1 L(2),

R (t)=d (K (), L))+ v K (1) - Q(1) - Y2 L(¢),
P=f(K,L R)- p(P),

K(0)= Ky, L(0) = Ly, R'(0) = Ry, R*(0) = RZ, P(0) = P,.

3nece W(C,0,4) — dyHkumsa 61arocoCTOAHHA PErHOHA.

HecmoTps Ha HapaGoTKH aBTOPOB CTATHH [5] B TEOPHM MAECHTH(HKALMH auddepeHHaIb-
HBIX CHCTEM, paccMarpHBaemas AH¢¢epeHLMaNbHAA 3KO0JIOr0-3KOHOMUYECKAS MOMIEIh CJIONKHO
HICHTU(QHLHPYEMAa B CHITy OrPAHHYEHHOCTH CTATHCTHYECKOH MHAOpPMALMH. Kpome toro, teopus
PCLUCHHA TAKMX CHCTEM HE IT03BOJIACT YYHTBIBATH CYLIECTBYIOLIME OrPAHHYEHHA HA 3HAYEHHSA Ie-
PCMCHHBIX B Pa3IHiHBIC MOMEHTBI BPEMCHH, & TAKXKE JIarH, KOTOPBIE €CTECTBEHHBIM 00pA30M BO3-
HHKAIO0T, HAIPUMED, NIPH MCCICNOBAHHH OTJa4YM OT HHBECTHLHH. B cuity 3TOoro B Hactosiue# pabo-
TC NpeanaracTCid OCyLICCTBHTE MNEPEXoA K JIHHEHHOH CHCTEME KOHEYHO-pa3sHOCTHBIX YpaBHEHHH,
KOTOpas ¢ OXHOH CTOPOHBI OyAET BHICTYNATh KaK AaNNPOKCHMALMA AU PepeHIHaIBHON CUCTEMBI, C
IpYTOH, NO3BOJIMT YYHTHIBATE BPEMEHHOE 3aMA31BIBAHHE, & TAKKE OTPAHHYEHHA HA NEPEMEHHBIE.

JKOJIOr0-3KOHOMHYECKas Mojens [TepMckoro kpas 6bula MOCTpOEHA MYTEM JOTIOIHEHHA

CYIIECTBYIOIEH MAKPO3KOHOMHYECKOH MOJENH perdOHa 3HAYHMBIMH 3KOJOMHYECKMMH (haxTopa-
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