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This article deals with the actual problem of planning and forecasting the development of sea transportation of bulk cargoes;
the solution of this problem in the modern conditions of the COVID-19 pandemic is especially significant. The author has cre-
ated and researched a set of statistical data on the world sea transportation of the three main bulk cargoes, which include iron
ore, coal and grain. A linear diagram with areas was formed, which visually characterizes the structure of sea transportation of
the main bulk cargoes, as well as positive trends in its change over 37 years. The average annual growth rate of the maritime
transportations of the considered cargo types was analyzed. A correlation field for sea transportations of the main bulk car-
goes for the last 39 years has been constructed. An econometric model was developed, characterizing a linear relationship
between the world volume of sea transportations of basic bulk cargoes and the year of their realization, which can be practi-
cally used by domestic shipping companies in planning their future financial results. The purpose of the research. Creation of
an economic-mathematical model, which will be the methodological basis for forecasting the global volume of marine trans-
portation of basic bulk cargoes when making management decisions by domestic shipping companies in the development of
their bulk fleet. Methods. General scientific methods of system analysis and synthesis, methods of mathematical statistics are
used in the given research. Results. The economic-mathematical model of forecasting the global volume of sea transporta-
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tion of iron ore, coal and grain has been developed and used to define a possible value of sea transportation of the main bulk
cargoes for 2025, which will increase by 2,4 % compared to 2019

Key words: sea transportation, mathematical model, forecasting, bulk cargos, planning, shipping companies, development
strategy, volume growth, expert assessments, COVID-19 pandemic

A00CTTA0AATCTEI TREAITAO0LRITAO0ATET- Y ATTO0 TOAIR0AAITOEE+aPORAY!
A0BOTAITATATA TAM0TIcaTeTapol] Ta3a6T+10&] f0daT1e0&8uTOT] TTAODATeAT ] 6OTATY! 04dTe-
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OTAT] TAAAET+TTAT] 400cal YABYAony! edédciay] TacaTéloay ATEy!1eOTATAT I TORETATIOETOAl
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@] AGATAOOTE0ABUTT-AOATOATTIONOTE] THAA-  E&0eA0TTETEOUYETITI &+ARETATATATTAAT ]
TO&yoey el Al AATAE] TOTEcATAMOAATITEl 44y- TATTATOO0ATAATOeEles]5acac0ey.]
088U TTAOR! Al 6+&0T 1| A0Ba0AAe+AREEEI AT T Te- DAcoeivaon efifiedataarey. Eaél aéait!
iTAoAélelBenéTa. ecITOAAM0aaBAT TTElAl0a48. [ 1Ifidadefioe+anféTé!
TATTATE! 48y] 6ATAITE! 43y0a8iiTHoe] eTOTATa0eelcal1980—2019/44, [ATA0AAGATITE!
T TeA0IA0A0UIYETITI @ET-Ta04T a08+4RGaYITT-  AA0TOTI!ecl dacée+T106] efoT+1eeTal[3;04;16;
A38UITOTATTCRATAATEY 1 80TAN0 TAUAT TATA-  7;08:19;110;111],1 1 €dTATEITAUAT |1 TONEEHI TA-
OAATCTETATTAT(8 72326 T+-TO6/A00CTAITOAT.. BAATCTATATTATOO T24a6T+T061406¢TA, 0488
OABAATTAdACTT] AOTTETeol! effedaTaaiedl eaclrdsaciayidoaa, 6aTeulelcaddiT, cAITAEAA-
dacaeoey 1 edTATATION 1641 TOMEEOTTA0AATCTE! 141401840l 6ad8e+eéfylal4,610aca,laTRoSE-
2ABACTTEIB040, 1636y @IcAdTAICATTTAEAATEA40] TOAITT+0&13,23]1 86410

Oaaeenalll/iTablell

Eciafaied 1e5Ta00 TAUA1 TA 1 TOMEES TAGAATCTE TATTATO0 TAAA&T+T00 406¢Ta /
Changes in the global volume of sea transportation of major bulk cargo

K4/ Year Taudi T40&aTcTe, 1€ 0/ 0&1 7T T5edToa & 104404006 &Té0, % /
Transportation volume, million tons | Growth rate compared to the previous year, %

1980 700 -

1981 719 2,71
1982 681 -5,29
1983 653 -4,11
1984 745 14,09
1985 774 3,89
1986 752 -2,84
1987 788 4,79
1988 848 7,61
1989 875 3,18
1990 881 0,69
1991 927 5,22
1992 913 -1,51
1993 915 0,22
1994 950 3,83
1995 1021 7,47
1996 1019 -0,20
1997 1093 7,26
1998 1086 -0,64
1999 1100 1,29
2000 1207 9,73
2001 1251 3,65
2002 1299 3,84
2003 1383 6,47
2004 1489 7,66
2005 1672 12,29
2006 1713 2,45
2007 1840 7,41
2008 1946 5,76
2009 2022 3,91
2010 2259 11,72
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TeTi-arednaas. i1

K4/ Year Tauai T404aTcTe, 1ef o/ 0&1 T ToedTRoA & Toaa0a6nIAT 6 aT40, % /
Transportation volume, million tons | Growth rate compared to the previous year, %
2011 2392 5,89
2012 2594 8,44
2013 2761 6,44
2014 2988 8,22
2015 2961 -0,90
2016 3041 2,70
2017 3196 5,10
2018 3210 0,44
2019 3227 0,53
NOAATAATATATE 081 T TOROTT0A ca 1981—2019 44. / The average i1
annual growth rate for 1981-2019. '
NO&ATAATATATE 0AT T TORTH0A ca 2008—2019 44. / The average 49
annual growth rate for 2008—2019 '
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Fig.1. Changes in global volumes of bulk cargo transportation by sea (by year)
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AEATYI—1 T eTAO TAUAT 0T T TONGET TAORATCTE]  ETOBAEYOSTTITAT) ATaBecal (0348.12).] Tal Th-
T2236T= 1067 300CTA! (RAGACTAY 8044, OITEW &1 TTAATERIATTOTTOATEE xyAATEAOMOATTAGATT,!
CAOTT), TET0; 0] ETOBAGYORTT TAYI AAYCl T AA0) TAOAT AT-
X—ATATAOCIANOAGA TRy TADRATCTE. 107 &1a4R0T AA0ATeay. NTATAZA TeAICTAATe!
DAfR-e0AT B TAETOE ETYOORORATOIETS-  0ATOR0S+ANETATIETOBAEYOST T ITATTOI TBATEY!
BREYGERTr, ETOTONE 46y eNEAA0AT OO fiod0e- 1) &1 BETAE TTAT] 6TYOOEHRATON ETOBAEYDEE] 1]
fioe+AfeRGIAAT T (G ATH0AAREI0,94. ATEACUAARY 0T TABROTIIOV T TER A& Tayayclr
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BACTTAORTYETITT A008-ANETE T TARERIOAGANT-  CATATIIROTAONIAM0AEATEY.]
4000
3500
y=68,859x- 136136
- 3000 R?=0a801 , W00 "
= =
E
« 2500
2
8 2000 /
[
] %/
& 1000 W .
<
500 —
0 T T T T T T

pef. 2. 00474 dacaeoey 1é

1980 1985 1990 1995

1400 TAUAT TA 1TONEE0 TABAATCTE TRTTAT(0 Ta3aéT+100 486¢Ta/

2000 2005 2010 2015 2020 2025

lopbl

QAM A~ e AN = PN

Fig. 2. The trend in the development of global volumes of sea transportation of major bulk cargo

Oadeesa2l/Tablel2
ToafeacrazeiTioe éTy6 0 0 AaT10a éTodAsyOee r/
Assessment of the significance of the correlation coefficient r
r r2 n n b t.. (@=0,09)
0,94 0,88 0,94 40 16,7 2,0211
A&yl TOATéel cTa+e 1 TNoS] ETyO0e0eAaT0a]l ETAdAeyHeel &l AOTIAR0AaT iThoel Rayce,l 0Tl
8TOdAEyOee] 1l daffi+edail t-edeoddeél Noip- 1TTA084024280] a2464a0TTROU! & ATCT T TTholl
A4T0a0(0246.72)./ TT08448ATTOAIcTaxATey! o TAAG0e+ANETAT] ToTAaTTcedTaaieyl TaudiTal
""""""""" eo0doey.! T-100la06cTARTTITUUPITT-

TA0AATCTEITAAAET=T010048
AOBTATTTET 04T ac é
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Aoatan. T1TONETEI0AATATTHNA8A4TAAdY] TAauaTal 1 TONE&d] TADAATCTE TRTTAT 00! Tada-
YETITI &-aNéTé] yOOAR0LATTNOE! 4aceaAdTTAT! &T+T1001a80¢TalcalTTNEAATEal4006a0INTR0AACE]
6&T0a,l A0TTeTyaol Adaotdpl 8Teul TaiTatlegl  4,10%,-0TlaTAToe0TA edéToaTReaiTildacae-

1] 6 ATTAT-  0€&IeNT¢ Té ATO

4Tal 08ATATTO0ESTAGS] TATTATGO! TadaéT+T10d! IATTATON] BAcOeloaoTi] TOTARAATITAT]
a80cTal(edcaciaylaoaa,loaTel,lcadim)lfalide-  effedartaarey. yaeyaonyl TTROSTaTedl yeTiT-
a0TadTaTTIIO0TE4.l TA00e+aneTél 1Tadée,] aarTéiypuaél arell
TTIeTOTOTa0ee] ATaEe0e+aneTaT] a3aT0- OTCAAdRAGHTTAT] agiToeoTal TOTAITcedTAA-
foaal HISIMarkit, IATSTAL Tal 0Ne6aeIN0ATETATOS!  Tey] TeSTATAT. TAldTal 1 ToMéed] TadaaTcTél
eTiTaieé, [ Taanra-eaapuiedlodaifiTTooedTa-  TATTATOO0) TadaeT+-T1008]480¢TAl Tal Aeexaéoipl
GOTATTATO0ITaAaET+-T00/400¢TA,1802022/41048-  TadiTaéoead.] Yoal T1Tadell 1Tedol aaoll en-
éé-eonylial4,51%I[5]. ITélcTaaral al Toaéoe+anéTél adyodeuiTnoel
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aasaoeyl yaeyaony! TaiTél eé¢l TATTATO0l Al ATR0AAal 6&Toal éToTAN0l cTa~eoagiiTal 1a-
fodaT-yenTTo0AdTAl ®AacaciTél 86adl &l 63ey,] NoTlcaiedapol 4acédsn,] al 0aéeal noaTNodTE-
46y T0A+an0aaTTO0ETI TaTéé,[a3a0uedlfiaTp]  0aeiT0alelNoaTaAT TIoT0al T8aaTseyoey Tdel
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TTO0ESTAEl TATTATOO! TadaeT=7100! 480¢Ta,] €caTanocadiTad i TUTTRoAélelOTH T édTaaieel
TATAATITIad00acuTalToTAGAT AliTcaareylT1a-  nodaocaieeldacaeoey.
OTATETAC+aNEesl TATTAlE] T A0TAe+ANees] BaET- TTI0acAAATOAT IT10/A8aTOR0T 0JAnTTETAN]
TaTaa0eé] TT] ToTaiTcedTaaiepl éciaiaréél oan+ao] TOTATTCEd0AT TAT] T1€dTATAT] TAlaT a
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