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An attempt is made to model, with the help of the theory of subjective analysis, a distribution
of the number of seafarers on board and ashore at a certain time. According to a few-year
statistical data of the “Marlow Navigation” crewing company, having a total number of
recruited seafarers approximately 11000, there is an approximate distribution ratio for a
stable economic period: on board is twice as much as ashore. By the foreseen data of the
same company, due to the financial-economic crisis, it is expected vice versa proportion:
ashore is twice as much as aboard.
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Introduction. Ship-owners hire seafarers recruited for them by crewing
companies. Rotation of the seafarers goes on and neither the ship-owners nor the
members of their ships’ crews do know exactly when and where they change their
colleagues. Moreover the financial situation on the world market sometimes changes
dramatically and all of the players have their own preferences. Thus, for the ship-
owners and crewing companies, the number of seafarers on board and ashore has a
probabilistic value.

Urgency of researches. The problem also increases due to uncertainty because
agreements not always can be come to, unexpected events may happen, there is a
competition factor etc. Therefore the problem of taking into account subjective
preferences is urgent.

Subjective analysis allows considering the factors. The problem setting in
general view is related to problems of decision making, financial situation prediction,
modeling of psychological processes, expected results of a conducted economic
policy etc.

Analysis of the latest researches and publications. Subjective analysis
methods were developed in works [1-3]. In the works it is postulated an optimizing
principle. In the works [2, 4, 5], there are examples of modeling of subjective
preferences influence upon: the number of passengers of an air company; ship’s
power plant work indexes.

Models of the divider of the processes need more attention, mathematical
researches.

The task setting. The object of this article is to consider a new model for the
intensity of transitions from a state to another state of a potential seafarer.

The main content (material). At the condition that there are three major

groups of players in the field of seagoing transportation industry, we can imagine it
diagrammatically, see figure 1.
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At each of the three levels there is competition between members and members
of a level interact with members of other levels. The interaction between levels is
antagonistic. Therefore there can be conflicts of antagonism between levels and
conflicts of competition on each level.

Preferences influence upon the intensity of the transition process.

Potential seafarers

Figure 1 — Competition and interaction between groups and
individuals

The problem formulation. Formulating the problem in this setting we will
consider some simplifications. The work [1, p. 119, (3.38)] reads: a subject forms his
own preferences at the set of achievable for his goals alternatives with the help of a
functional taken in a rather general view:

O =aH_+Pe+yN (D

where H, — the subjective entropy; € = g(m, U, ...) — a function of subjective
effectiveness; N — normalizing condition; a, S, y — structural parameters, they can be
considered in different situations as Lagrange coefficients, weight coefficients or
endogenical parameters which represent certain psychic properties.

Choosing the functional (1) in the view of [1, p. 124, (3.55)]:

N N

O =-> 7 (o)nr (0,)-BD 7 (0,)L(c,)+ yiﬁ'(ai), (2)

i=1 i=1
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where 71'(01.) — a function of negative preferences of a subject concerning achievable
for him alternatives o ; L(Gi) — a function of losses («harmfulness»); or [1, p. 125,
(3.57)] in the view:

L) AN Wl ) AT e ) 5

where 7°(c,) — a function of subjective positive preferences; U(c,) — a function of

usefulness («utility») which has positive sense; from indispensible conditions for
extremes for the cases (2, 3):

odb” LN
=0, =0, Viel, N,
on (o) on' () bvicL¥)
we get:
_lnﬂ_(ai)_l_ﬂLL(Gi)_'_yL 209 _lnﬂ+(6i)_l+ﬂUU(Gi)+7/U =0, (4)

coefficients f and y here f;, y;, — for (2), negative o,; and Sy, yu — for (3), positive.
From (4):

77_(01-): e_]+yl‘e_ﬂl‘l‘(o'i)’ 71-"’(61): e_]"'}’u eﬂuU(Uz’)’ (5)
or simplifying (5), with constants:

7 (0,)=Ce ), 7 (0)= et . ©

Constants of C,, C,, for (6):

C - (ZN: e—ﬁ:ﬁ(m)j ’ C, - (i eﬁuU(U,»)j . 7)

Then using (7) B (6), we got:

N ByU(o;) - (8)
De

The simplest model for a potential seafarer transitions is represented by the
graph shown on the figure 2.
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Figure 2 — Graph of a potential seafarer states
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So, S1, So, Sy1, Sy1, — are states of an individual: “not a seafarer”, “a seafarer
recruited by the first crewing company”, “a seafarer recruited by the second crewing
company”, “a seafarer recruited by the first crewing company is on board the ship of
the first ship-owner”, “a seafarer recruited by the second crewing company is on
board the ship of the second ship-owner” respectively. A-s and p-s are intensities of
transitions from a state to another state. Probabilities of states — Py, P;, P,, P3, Py
respectively.

The number of seafarers is divided proportionally to the corresponding
probability. According to the variant, fig. 2, the system of the differential equations

(by Erlang):

d%(z):_(/lm + 202) o)+ g - D)+ g - () + 1 - 25 (6)+ 11310 2, (1)
defO=AOI Pol6) = (tty + Ay + 20 ) )+ - po(0)+ 11, 3 0)

dpc;z(t) = Zop Po(0)+ Ay 2y (0) = (bt + ) + 20y ) 2 0)+ 1, - 1, (0) ©)
dpc;t(l‘) =2 ()= (0 + 1)) ()

dpc;z(t) = Aoy - 2o ()= (g + 1121,) - 2, (0)

Due to crisis or other uncertainty, subjective preferences change intensities A-s
and p-s. One of the possible ways of that can be modeled by:

(l.l.Mj i 7 (e.t)< (e, )

2 7r2(c, T)

A— 1 A %) (c, T) otherwise
2 T, (c, T)+ 7r2(c, T)

2/O] (c’ 7'-): 2 2" = AOI +2“02 . (10)
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where ¢ and 7 — price and time interval (let us say salary and voyage duration in the
case). Resources (L(o,), U(o,)) (8) depend on ¢ and 7. Thus preferences functions for
the 1% and 2™ ship-owners are 7(c, ) and 7, (c, 7):

e PRler) o PRler)

T, (C, T): o PRET) 4 g PRlen) > 72-2(07 T): o PRlee) | o pkle)

(11)

where R(c,7) and R,(c, ) — resources for the 1% and 2" shipping companies
dependently on price ¢ and time interval .

Researches results. Results of modeling by formulas (8-11) are shown on

figures 3-7. Calculations were performed for values ¢ = 100 ... 8-10> and 7 =10 ...
100.
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Figure 5 — Dependences of probabilities
a) and b) for different time intervals
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prefl , pref2 201,702
Figure 6 — Preferences functions Figure 7 — Intensities of transitions

Diagrams for dependences of probabilities (fig. 5 a) and b)) are plotted for a
case when ¢ and 7 are the time dependent values.

Conclusions. Accordingly to simplifications and assumptions made at the
problem formulation it was acquired that the number of seafarers on board is twice as
much as those ashore for both shipping companies. That coincides with the “Marlow
Navigation” crewing company statistical data for the economic stability period.

Models for the divider system (10) can be composed by the algorithm proposed
in the papers [2, 4, 5].
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KacbsnoB B.O., I'onuapenko A.B. MOJIEJII BIUIMBY ITEPEBAI"' KOHKYPEHTIB HA
KUJIBKICTh MOPSKIB HA BOPTY TA HA BEPE3I

30iticneno cnpoby 3modentosamu, 3a 0ONOMO2010 Meopii Cyd EKMUBHO20 aHAi3Y, PO3NOOLN
KLIbKOCMI MOPAKI@ HA MUX, XMO Y NeGHUL MOMEHM 4acy 3HAX0OUMbCsl Y MOPI, ma mux, Xmo
OuiKye 6ionpasxku y peuc. 3a OeKilbKApiuHuMU CMamucmudHuMu OaHUMU KpIOiH20801
komnanii “Marlow Navigation”, npu 3a2anvhiti KitbKocmi peKpymo8aHux HUMu MOpPKi6
(npubausHo 8 00UHAOYAMb Mucay ocib), 011 CcmMadiIbHO20 eKOHOMIUH020 Nnepiody
XapakmepHum € po3nooil miei KitbKocmi y Cnig8IOHOWEHHI NPUOIUZHO. ) MOpI 808iui
OINbUIULL KOHMUHSEHM, AHINC HA Oepe3i, Mux, Xmo O4iKye IONPAasKu 6 pelic. 3a npocHO3HUMU
oanumu miei He KOMNAHii, YHACTIOOK HAABHOI (DIHAHCOBO-EKOHOMIUHOI KpU3uU, OUIiKYEMbCs
NPAMO NPOMUNEHCHA NPONOPYIA. Ha Depe3i 608iul Oinbule MOPSKIB, AHINC HA OOPMY CYOeH.
Knrouoei cnosa: ¢yukyii nepesae, cyd'ekmuena emmponis, 6ubip MoOpsAka, KproiHeoea
KOMNAHIA.

KacbsinoB B.A., Tonuapenko A.B. MOJEJM BJIMIHUA TIPEAIIOYTEHUIA
KOHKYPEHTOB HA KOJIMUECTBO MOPSKOB HA BOPTY U HA BEPEI'Y
Ocywecmenena nonvimka NPOMOOEIUPO8AMyb, € NOMOWDBIO Meopul  CyObEeKMUBHO20
amanusa, pacnpeoeiienue Koauuecmseda MOPSKO8 HA meX, KMo 6 OnpeoeieHHbill MOMEHM
8peMeHU HAXO0Umcsi 6 Mope, U HA mex, Kmo odxcuoaem omnpaeéku 6 petc. Ilo
HEeCKONILKONEMHUM — CIMAMUCMUYeCKUM — OAHHbIM — KpIOUH2080u  komnanuu  “Marlow
Navigation”, npu obweii yucieHHOCmU PeKPYMuUpOBaAHHbIX UMU MOPAKO8 (NPUOIUZUMENbHO
8 O0OUHHAOYamvb MulcAY 4enogex), Onsl CMmAabdUIbHO20 IHKOHOMUYECKO20 Nnepuood
XapakmepHvlM  SGNAeMCs  pacnpedeieHue  9mo20  Koaudecmed 8 — COOMHOUEHUU
NpUOIUUMENLHO: 8 MOpe 8080€ OOIbULULL KOHMUHSEHM, YeM HA bepe2y, mex, Kmo oxcudaem
omnpagku 8 petic. 110 npocHO3HbLIM OAHHBIM MOU JHce KOMNAHUU, 8CLe0CMEUEe UMEIOUe20Cs
DUHAHCOBO-IKOHOMUYECKO20 KPUBUCA, 0HCUOACMCS NPAMO NPOMUBONOLOHNCHASL NPONOPYUSL:
Ha bepezy 8080e OOIbULE MOPAKOB, YeM HA DOPMY CY008.

Kniouesvie cnosa: @ynkyuu npeonoumenutl, CyOvbeKMueHAs SHMPONUs, 6blO0p MOpPSKA,
KPIOUH208a51 KOMNAHUAL.
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