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CHOOSING A SERVICING COMPANY’S STRATEGY WHILE INTERACTING
WITH FREIGHT OWNERS AT THE ROAD TRANSPORT MARKET

Purpose. To develop the methodology for choosing the strategies of freight forwarding companies in the situation of interac-
tion with freight owners as customers of forwarding services.

Methodology. The game-theoretical approach is used to formalize the conflict situation between a freight forwarding company
and a cargo owner. A set of services proposed by forwarders is used as the base in order to represent possible strategies of a for-
warder as the vector of probabilities that the respective services are provided for a client. The strategies of the cargo owner are
represented as a binary variable that shows whether the client uses the provided services or not. The payoff function for a for-
warder is defined as the company’s profit and the client’s payoff function — as fee paid for forwarding services. To determine the
influence of the demand parameters on the forwarder’s optimal strategies, the demand for transport services is represented as a flow
of requests characterized by two numeric parameters — delivery distance and consignment weight.

Findings. The conducted experimental studies have shown that as a result of the use of the proposed methodology, the optimal
strategy of a forwarding company can always be determined from the payoff matrix. The performed simulation experiment allowed
us to state that in most cases the forwarder’s optimal strategy is mixed (the technological and commercial services should be pro-
vided with the given probability while servicing the flow of requests from freight owners).

Originality. The studies on the influence of the request flow parameters on the probabilities of choosing the elementary strate-
gies are carried in the paper for the first time.

Practical value. The proposed methodology can be used as the basic tool for supporting decisions of freight forwarders while

servicing the cargo owners at the market of road freight transportation.
Keywords: fieight forwarding, game-theoretical approach, transport demand parameters, flow of requests

Introduction. Freight forwarding operations are the neces-
sary element in the structure of the contemporary supply
chains, not depending on the type of goods being delivered,
but especially efficient the forwarding services are in mass de-
liveries — in transportation of goods for metallurgical and min-
ing industry.

The activities of modern freight forwarding companies
(FFC) have mostly the intermediary character and therefore
are characterized by the presence of conflict situations arising
from the need to coordinate the interests of various entities
participating in the transportation processes.

The correct organization of the forwarding service process
involves:

- reduction of excess time spent on idle time of vehicles for
loading and unloading goods due to: expanding the areas ded-
icated to loading and unloading operations and the use of their
complex mechanization; drawing up and strictly adhering to
schedules for the delivery and operation of vehicles and mech-
anisms; creation of driveways and areas for maneuvering of
vehicles, especially for vehicles with trailers; preliminary prep-
aration of goods, and so on;

- correct placement of loads in the vehicle’s body that con-
tributes to the even distribution of the weight load on the chas-
sis of the vehicle and, as a consequence, to facilitating of its
driving;

- optimal modes of movement of vehicles on the relevant
sections of the delivery route, taking into account the state of
the road surface, visibility, traffic intensity, and other factors,
with strict observance of the rules of the road traffic, as well as
the knowledge by the drivers of the main technical character-
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istics and operating rules, various brands of rolling stock of
road transport when transporting the corresponding goods;

- transportation of goods should be carried out along ratio-
nally constructed routes, taking into account the shortest distanc-
es, regimes of movement on each section of the delivery route,
with preferably ensuring the loading of cars in both directions;

- rational stowage of goods, the use of removable boards at
vehicles while delivering, and so on, allowing the maximum
use of the carrying capacity of the rolling stock;

- maximum use of the drivers’ working time within the
framework of the legislation, due to the consolidation of the
operating mode of vehicles by organizing the brigade work
method.

The main tasks of freight forwarders while arranging the
transportation of goods are usually the following:

- providing a high level of customer service;

- implementation of existing transportation plans;

- the full satisfaction of customers’ needs in road transport;

- efficient use of vehicles that increases labor productivity,
and minimizes transportation costs;

- and systematic profit-making.

The transportation system managed by forwarding compa-
nies should provide:

- coordination of the work of all departments and employ-
ees of a FFC;

- optimal organization of the transport process;

- efficient use of the rolling stock of vehicles;

- the profitability of transportation;

- delivery of goods in the shortest possible time.

Freight forwarding processes are highly stochastic that is
determined by random parameters of demand for forwarding
services and the uncertainty of the numeric parameters char-
acterizing the process of transportation.
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Based on the content and features of the processes of
freight forwarding services, we can conclude that it is advisable
to use the apparatus of the game theory to select the optimal
strategies of freight forwarders at the market of transport ser-
vices. The authors considered the problems of organizing
transportation in Kazakhstan in the works [1, 2].

Literature review. A game-theoretical approach is quite a
popular methodology used in numerous studies in the area of
transportation. In the recent publications, this approach was
used for solving the routing problem with time windows [3]
and defining time windows for transport servicing operations
|4], substantiating the price for transport services [5—7], allo-
cating the greenhouse gas emissions to shipments [8], increas-
ing the reliability of transportation systems [9], sharing the
profits between transport companies [10, 11], substantiating
the most efficient mode of transport or the combination of the
modes in the intermodal transportation system [12], enhanc-
ing port-hinterland container transportation network resil-
ience [13], and others.

The methodology of game theory is applied for solving
transportation-related problems for various modes of trans-
port: railway transport [5, 12], road transport [14], civil avia-
tion [11], and maritime transport [9, 15]. Evolutionary game
analysis on the implementation of subsidy policy for sustain-
able transportation development is studied [16]. As for the
spatial scale of the problem being solved in the field of trans-
port, the game-theoretical approach is widely used at the re-
gional level [4, 17, 18] and at the macro-scale level of the trans-
port market as a whole [7, 19].

Solutions for conflict situations arising between business
entities in the environment of the transport market are usually
obtained by means of linear algebra. But in more complicated
game models, which consider non-linear objective functions,
more advanced mathematical apparatus is used.

The authors of the model [3] propose a multi-objective ge-
netic algorithm in order to solve the vehicle routing problem
with time windows where the additional risks are estimated
based on the game-theoretical approach. A hybrid genetic al-
gorithm is also developed by the authors of the paper [12] for
the purposes of designing the collaborative transport network
for deliveries of the oil and gas drilling equipment. The evolu-
tionary multi-objective algorithm was applied as well in the
paper [17]: the authors propose to use it as the main tool in
order to solve the planning problems of a merchandise distri-
bution firm that dispatches small volume fractional loads of
fresh foods in a city.

Another additional tool used in the game-theoretical
models at transport is the fuzzy sets theory. In the paper [7],
its author proposes an agent-based model of a freight trans-
port market where the decision-making process of individ-
ual agents is simulated through a normative stepwise ap-
proach using the fuzzy set theory and accumulated market
knowledge. The authors of the paper [19] use the fuzzy sets
in order to identify and evaluate quantitatively the indica-
tors of sustainability risks for the freight transportation sys-
tems.

The crucial element of the game model is the payoff func-
tion describing the outcome of the conflict situation being
considered. The most commonly used indicator for the payoff
function in the transportation-related game-theoretical mod-
els is the expenses of the entities involved in a conflict situation
[3,9, 12], but also other criteria are defined in the recent pub-
lications, such as profit of a business entity [10, 18] or prices of
the transport services [5, 7].

In the papers [6] and [14], the strategies of the players at
the market are determined using the rate of return, an indica-
tor that shows which part of the cost of service constitutes
profit.

In the publication [14] it is shown that the payoff functions
of the transportation market participants can be defined in the
following way

Hpp :|:SFF+SC'(1+RC)]'RFF
Hpo=T=[Spe+Sc-(14 Re) |-(1+ Ry ),
He=Sc-Re

where Hpp, Hyppand H are payoft functions of a forwarder, a
freight owner and a carrier respectively; Sz and S are costs of
the forwarder’s and the carrier’s services respectively; Ry and
R are rates of return for a forwarding company and a carrier
respectively; 7'is the service price at the freight transportation
market.

It was determined that for a conflict between the FFC and
the cargo owner when setting a service fee, the best strategies
for market participants could be evaluated by dependencies

. T—Sy—Sc-(1+R;)

TSy S (14R)]
8 =0.5[ Sy +Sc-(1+ R )-T]

where Ry is the optimal value of the profitability rate set by
the freight forwarder at the price for its services; 8" is the opti-
mal strategy of the freight owner (the difference between the
average market price of the services and the price paid by the
cargo owner).

For the conflict situation between a forwarding company
and a carrier when establishing the fee for the delivery service,
the optimal strategies of the players (appropriate profitability
rates R and Rjy) are evaluated in the following way

:Ts_SFF_SC
2-Sc

* :TB_SFF_SC,

T 4+ 8 + S,

R

where Ty is the service fee that was established by a carrier for
a freight owner.

This approach allows determining the optimal strategies of
the entities of the freight transportation market analytically;
however, it makes it possible to assess only the price compo-
nent of the strategies of forwarders and carriers in the consid-
ered conflict situations.

Unsolved aspects of the problem. The analysis of approach-
es to improving the efficiency of the freight forwarding pro-
cesses allows us to highlight the following disadvantages: most
of the approaches are aimed at increasing the competitiveness
of the forwarding operations, but they do not directly take into
account the presence of competition in the market of transport
services; in addition, the existing approaches are aimed at
solving particular problems and are characterized by the ab-
sence of an integrated approach.

In this paper, we contribute to the direction of finding the
optimal strategies for entities of the freight transportation mar-
ket. We aim to fill the gap in the existing methodology for the
substantiation of the FFC strategies in the conflict situation of
the forwarder’s interaction with freight owners (or third-party
companies that represent the cargo owner).

Purpose. The goal of the study is to develop a methodology
for determining the optimal strategy for the behavior of for-
warding companies in the environment of the transportation
services market.

The object of the research is the process of FFS of enter-
prises and organizations, and the subject is the conflict situa-
tion between the forwarder and the customer of the service
(freight owner). The conflict between these parties can be de-
scribed in the following way: the forwarder seeks to provide
services to the client with the greatest possible profit, that is, at
the highest possible rate for the services provided; on the other
hand, the client (cargo owner) seeks to reduce the costs for the
received forwarding and transportation services.
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To achieve the goal of the study, we identify possible strat-
egies of the forwarder and the cargo owner in a conflict situa-
tion, formalize the payoff functions of the transport process
participants, and use the methods of game theory to determine
optimal strategies. Additionally, in order to assess the influ-
ence of demand parameters on the probabilities of the strate-
gies’ choice, a simulation experiment is carried out.

Simulating the conflict situation. In accordance with [18], a
conflict situation is formalized as the game in the following way

F:<I5 {ri}ie[! {}Ii}iel>7

where [ is the set of players; #; is the set of available strategies of
the i player; H, is the payoff function describing the game
outcome for the i player.

In the paper [14], the main types of conflict situations aris-
ing in the process of freight forwarding services (FFC) func-
tioning in the freight transportation market are highlighted:
the conflict between the freight forwarder and the carrier in
setting the payment for transportation and the conflict be-
tween the forwarding company and the freight owner when
setting the payment for the services to be provided.

For the first case, the set / consists of two elements: /, =
= {FF, C}, where FF is a forwarding company, and C is a road
transport carrier. For the case of a conflict between an FFC
and a cargo owner [, = {FF, FO}, where FO is the customer of
freight forwarding services (cargo owner). In addition, we can
consider the conflict for the three specified players, in such
situation the set of players /5 = {FF, C, FO}.

A player’s strategy is a set of rules that determine the
choice of its activities for each personal action (move), de-
pending on the current situation. Usually, during the game, at
each personal move, the player makes a choice depending on
the specific situation. However, it is possible that all decisions
are made by the player in advance (in response to any situation
that may arise). This means that the player has chosen a cer-
tain strategy, which can be set in the form of a list of rules or a
defined program of actions.

To formalize the strategies of participants in the consid-
ered conflict situation, it is necessary to determine the ele-
mentary actions of the forwarder and the cargo owner when
interacting at the freight transportation market. The elemen-
tary actions of an FFC in the aggregated form include services
Ai(k =1...5) provided by forwarding companies: A; — provi-
sion of technological services (processing and storage, recep-
tion and delivery of cargo, paperwork, transportation of
goods); A, — provision of information and reference services
(provision of consulting services; providing information on the
movement of goods; informing about the recent state of the
transport market including available services and current tar-
iffs; information on the availability of cargo at loading points);
As; — provision of commercial services (performing calcula-
tions; accounting and reporting; providing the insurance of
cargo and vehicles; selling the containers or package materials
to the client; leasing of additional equipment); A, — provision
of related services (booking and providing rooms in hotels;
providing visa support; catering and recreation for drivers and
forwarders; organization of a guarded parking lot for rolling
stock; medical support of drivers and forwarders; maintenance
and refueling of vehicles); A; — provision of organizational ser-
vices (selection of the optimal route; selection of a rational
type of transport; synchronization of the work of loading and
unloading points and carriers).

Combinations of different conjunctions of 4, represent the
forwarding strategies. In accordance with the terminology of
game theory [20], the set of all combinations of elements A, is
a set ry of a freight forwarder’s strategies. In this case, the ele-
ment of the set of all admissible strategies can be conveniently
represented as a vector @, € rpp

A ... Ag
P e Ps

s

where @, ..., @g are the probabilities that the services are pro-

S
vided by a forwarding company, Z‘Pk =1; Sis the number of
all possible servicing actions. k=1
For conditions of competition in the transport services mar-
ket, the elementary actions of the cargo owner are the use of
services (B)) or refusal to being serviced by a specific FFC (B,).
As a payoff function of the forwarding company as a sub-
ject of entrepreneurial activity, it is expedient to determine the
profit from servicing a specific request from the freight owner

Ppr=Dgp— Epp, (D

where Pgris the freight forwarder’s profit, EUR /request; Dgris
the forwarder’s income, EUR/request; Egis the forwarding
company’s expenses, EUR/request

s
Dy =T,
k=1 s
where T} is the tariff for the k" service, EUR /request; ZTk is
k=1
the total amount of paid services of a FFC, EUR/request;
Epp=Eps+ Ey+ Eg + E¢g,

where E))gis dispatchers’ salary costs, EUR/request; £ is the
cost of paying utility bills, EUR /request; E is the cost of rent-
ing an office space, EUR/request; E.g is expenses for com-
munication services (telephone communication, Internet ser-
vices, mobile communication), EUR/request

EDS: DFF : 6055

where 3 g is the share of the cost of the dispatcher’s salary (de-
pends on the specific forwarding company, on average 6,3~ 0.1).
It is obvious that for the forwarder the optimal value of the
payoff function (1) will be its possible maximum.
The payoff function for a customer (cargo owner) is de-
fined as its cost £y to meet the need for FFS and has the fol-
lowing form

Ero= Eps+ Eg, (2

where Epgis the fee for the received forwarding services, EUR/
request; Ejis the cost of finding the best service option, EUR/
request

s
EFS = ZTk
k=1

The amount of costs for finding the optimal service option
can be taken in aggregate as a value that linearly depends on
the payment for the forwarder’s services (establishing a corre-
lation between Erg and Ej, as well as the type of that depen-
dence, is the area of future research)

Eg= Eg- 35,

where g is the share of costs for the search for forwarding ser-
vices that depends on the total cost of FFS (on average at the
market 8,5~ 0.1).

The optimal outcome for the freight owner in this situation
is the minimum possible value of the payoff function (2).

We propose to define the integral (resulting) payoff func-
tion H as the difference between the payoff functions of the
forwarding company and the freight owner since the maximi-
zation of the payoff function presented in such a way satisfies
both players participating in the conflict situation

H=Pg— Epo. (3)

In the case when Dgr>> Epr(and such ratio is typical for all
forwarding companies without their own rolling stock and stor-
age facilities), the payoff function (3) takes the following form

H~= Dgp— Ep. 4)
Then
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Considering the influence of the parameters of the freight
owner’s request for FFS on the integral payment function, it
should be noted that function (5) depends on the delivery dis-
tance L and the weight of the consignment Q

H=£(Q, L). (6)

Since the tariffs for services 4, — A; do not depend on L and
O, we can say that 7, 3 45 = const in the sense of (6). The ser-
vices of a technological nature 4, include transportation, load-
ing, and unloading operations, the amount of payment for
which is determined by the parameters L and Q.

In order to solve a game, or find a solution to a game, one
should choose a strategy for each player that satisfies the opti-
mality condition, i.e. one of the players should receive the
maximum payoff when the other adheres to his strategy. At the
same time, the second player should have a minimum loss if
the first one sticks to their strategy. Such strategies are called
optimal. Optimal strategies should also satisfy the stability
condition, that is, they should be unprofitable for any of the
players to abandon their strategy in this game.

When solving an arbitrary end game, it is recommended to
adhere to the following scheme:

1. Eliminate clearly disadvantageous strategies from the
payment matrix when compared to other strategies. Such
strategies for the first player are those that correspond to rows
of the payoff matrix with elements that are clearly less than
elements of other rows. For the second player, disadvanta-
geous strategies correspond to columns that are greater than
elements in other columns.

2. Determine the high and low prices of the game and
check if the game has a saddle point. If there is a saddle point,
then the strategies of the players corresponding to it will be
optimal, and the price will coincide with the upper (lower)
price.

3. If there is no saddle point, then the solution should be
sought in mixed strategies. For games that are characterized by
more than 2 strategies for each of the players, the simplex
method is recommended, for games where at least one of the
players has just 2 strategies, a geometric solution is possible.

In practice, the implementation of the optimal solution in
mixed strategies can be implemented in several ways. The es-
sence of the most frequently used approach is to mix pure
strategies in proportions defined by probabilities of their use.

Results of experimental studies. To solve the problem of
determining the optimal behavior strategy of the parties at the
conflict between the forwarder and the freight owner, it is nec-
essary to determine the sequence of actions that can be used to
obtain the optimal behavior strategy for the given entity.

We have developed the algorithm presented by the follow-
ing sequence of actions:

1. Calculation of the payment function for the parties to
the conflict, taking into account the use of certain strategies.

2. Drawing up an interim payment matrix.

3. Calculation of the integral payment function for the
parties to the conflict.

4. Drawing up the resulting (integral) payment matrix.

5. Checking the resulting payment matrix for the presence
of a saddle point in it.

6. Justification of the saddle point (if it is present in the
payment matrix).

7. Evaluation of the probabilities of using their strategies by
the parties to the conflict by drawing up a system of linear
equations based on the resulting payment matrix.

8. Determination of optimal strategies for the forwarder
and the client, taking into account the found probabilities.

Experimental studies were carried out based on the trans-
port and production enterprise Ak-Orda-Kepil that operates at

the transport market of the Republic of Kazakhstan. Taking into
account the company’s tariffs and average market indicators for
the average values of the shipment lot and the delivery distance
within the enterprise, a payment matrix was compiled. The in-
termediary and the resulting payoff matrices obtained based on
the expression (4) are presented in Table 1 and in Table 2 respec-
tively (the payoff function values are converted to EUR from
Kazakhstani tenge — the national currency of Kazakhstan).

The bottom row of Table 1 shows the maximum payoffs of
the cargo owner, and the last column shows the minimum
payoffs of the forwarder. The resulting payoff matrix contains
a saddle cell that corresponds to the strategy A, for the for-
warding company (technological services) and the strategy B,
for the freight owner (accept servicing). This indicates the
presence of a pure forwarder’s strategy — the provision of ex-
clusively technological services from the considered list of the
actions. However, this solution is true only for the case when
all requests from clients will be characterized by the same
weight of the consignment and delivery distance.

To determine the influence of demand parameters on the
choice of the forwarder’s strategies, a simulation experiment
was carried out, during which the values of the request flow pa-
rameters L and Q were generated using MS Excel tools (a nor-
mal distribution law was adopted, the scale and location param-
eters were determined based on the results of studying the flow
of requests for services of the Ak-Orda-Kepil company). Deter-
mination of optimal strategies was carried out using a linear
programming apparatus; the MatLab tools (in-built solve func-
tion) were used in order to solve systems of linear equations.

The calculation results showed that for all series of the ex-
periment the mixed strategy of the forwarder is the optimal
solution, providing for the use of strategies A, and A4, i.e.

P =0, =¢;=0
¢, (0:1)
05 €(0;1)
¢+, =1
Table 1
Example of the intermediary payoff matrix
Strategies B, B,
4 84.0 4.0
! 72.0 72.0
1157 5.5
A 99.0 99.0
4 136.5 6.5
3 117.0 117.0
4 105.0 5.0
4 90.0 90.0
94.5 4.5
s 81.0 81.0
Table 2
Example of the resulting payoff matrix
Strategies B, B, Minimum value of H
A -12.0 68.0 -12.0
A, -16.5 93.5 -16.5
As -19.5 110.5 -19.5
Ay -15.0 85.0 -15.0
As —-13.5 76.5 -13.5
Maximum value of # | -12.0 110.5 -12.0
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The obtained probabilities of using strategies from the nu-
meric parameters of the flow of requests for FFS are shown in
Fig. 1 (for the consignment weight) and in Figs. 2—3 (for the
delivery distance).

As can be seen from the graphs in Figs. 1—3, with an in-
crease in the weight of the consignment and the delivery dis-
tance, the probability of using the A; strategy increases, and

0.9

0.8

0.7 /
0.6 13
=o— Strategy Al

0.5 —

== Strategy A3
0.4 p \

0.3

Probability of using the strategy

0.2

0.1 T T T
2 5 8 11 14 17 20

T T

Consignment weight [tons]

Fig. 1. Dependence of the probability of using strategies on the
weight of the consignment
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Fig. 2. Dependence of the probability of using strategy A, on the
delivery distance
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Fig. 3. Dependence of the probability of using strategy A; on the
delivery distance

the probability of using the A, strategy, respectively, decreases.
Attention should be paid to the presence of local extrema in
the delivery distance interval up to 100 km.

Based on the results of the analysis of the simultaneous
influence of demand parameters on the probability of applying
strategies, it should be noted that the combination of the max-
imum values of the parameters leads to a decrease in the prob-
ability values, and the combination of the minimum values
increases the probability of applying the A4, strategy.

Conclusions. The performed research allowed us to indi-
cate the advisability of providing forwarders, when servicing
the clientele, mainly of such types of services as technological
(processing and storage of cargo, reception, and delivery of
cargo, paperwork, transportation of goods) and commercial
(performing calculations, keeping records and reporting, cargo
insurance, sale to the client of container or packaging, leasing
equipment). Moreover, when servicing the process of deliver-
ing consignments of up to 3 tons of cargo over short distances,
it will be optimal to provide mainly technological services, and
when servicing large consignments of cargo over long distanc-
es (international transport), it will be the best option to pro-
vide mainly commercial services.

As a promising direction for further application of the pro-
posed approach to determining the strategies of the forwarders
when servicing cargo owners, we plan the detailing of the pro-
vided services.
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Meta. Po3pobka MeTomosiorii BUOOpY cTpareriii TpaH-
CMOPTHO-EKCNIEAUTOPCHKMUX KOMITaHil y CUTYyallil B3aEMOJIil
i3 BJACHMKAMM BaHTaXiB K 3aMOBHUKAMU €KCIEIUTOP-
CBKUX MOCIYT.

Metoauka. TeopeTUuko-irpoBuil Mmiaxia BUKOPUCTOBYETh-
co s hopMaltizallii KOH(IIKTHOT cUTyallii MixX TpaHCIIOpT-
HO-EKCMENUTOPChKOIO KOMIIAHI€I0 Ta BJIACHUKOM BaHTaXYy.
Hab6ip nocyr, 3armponoHOBaHUX eKCIIEAUTOPaMU, BUKOPUC-
TOBYETHCS B SIKOCTi OCHOBU JUISI MPEACTABICHHS MOXJIUBUX
cTpaTeriii ekcneauTopa ik BEKTOPY MMOBIpHOCTEI HagaHHSI
BIIMOBIAHUX MOCHAYT KJieHTy. CTparterii BlaCHUKA BaHTAXy
MpeacTaBieHi y BUIJISAI OiHApHOI 3MiHHOI, 110 MOKA3y€e, YU
KOPUCTATUMEThCSI KIIIEHT HANAaHUMM TIOCIyraMu YW Hi.
DyHKILisI BUILIAT IS €KCTIEAMTOPA BUBHAYAETHCS SIK MPUOY-
TOK KOMIIaHii, a PyHKIIisl BUILJIAT KJIiEHTA — SIK OIjIaTa 3a Ha-
NAHHSI EeKCMEAUTOPCbKUX TMOCHYTr. 3 METOI0 BHU3HAUYEHHSI
BIUIMBY MapaMeTpiB MOMUTY Ha ONTUMAaJIbHI CTpaTeTii eKcre-
IUTOpA, MOMUT HAa TPAHCMOPTHI MOCIYTH MPEeaCTaBISIETHCS
SIK TIOTiK 3aMOBJIEHb, 1[0 XapaKTEPU3YETHCS TBOMA YHUCTIOBU-
MM TapamMeTpaMM — BiJCTAHHIO JOCTaBKW i Barow mnapTii
BaHTaXYy.

PesyabraTu. [IpoBeneHi excriepuMeHTaIbHI TOCTIIKEH-
HsI TTOKAa3aJIu, 1110 B Pe3yJIbTaTi BAKOPUCTAHHS 3alIPOTIOHOBA-
HOI METOJO0JIOTii ONTUMAJIbHY CTPaTErilo eKCIeAUTOPCHKOI
KOMTIaHil 3aBXIM MOXHA BU3HAUUTU 32 MATPUIIEIO BUILIAT.
ITpoBeneHuit iMiTalliiHUI €KCIIEPUMEHT I03BOJISIE CTBEpP-
JIXKyBaTH, 1110 B OUIBIIOCTI BUMAAKIB ONTUMabHA CTpaTerist
eKCIeIUTOpa € 3MilIaHOI0 (TEXHOJIOTIYHI Ta KOMEPLiiHi 1Mo~
CJYTY TOBUHHI HaJaBaTUCS i3 3alaHOI0 MMOBIPHICTIO MpU
00CIyroBYBaHHi IMOTOKY 3aMOBJICHb BiJl BAHTAXKOBJIACHUKIB).

HaykoBa HoBH3HA. Y po0OOTi Briepilie MPOBOAUTHCS NOCTi-
JDKEHHS BIUIMBY MTapaMeTpiB MOTOKY 3aMOBJIEHb Ha MMOBip-
HOCTi BUOODY eJleMeHTapHUX CTpaTeTiil.

IIpakTiyHa 3HAYMMICTb. 3ampONOHOBAaHA METOMOJIOTis
MOXe OyTH BUKOPUCTAaHA STK OCHOBHUY iHCTPYMEHT TSI TTifl-
TPUMKH PillleHb EKCIIEAUTOPIB MPU 0OCIyroBYBaHHi BIaCHU-
KiB BaHTaXiB Ha PUHKY aBTOMOOUILHUX BaHTaXKHUX MEpeBe-
3€Hb.

Kimouosi cioBa: excnedupysanns eanmadicie, meopemuro-
ieposuil nioxio, napamempu MpaHCHOPMHO20 NONUMY, NOMIK
3aM081€eHb
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Ilean. Pa3paboTka MeTOHOJIOTMU BbIOOpa CTpaTeruii
TPAHCIIOPTHO-3KCIIEINTOPCKUX KOMITAHUIA B CUTYallMU B3a-
MMOJIEMCTBUS C IPy30BJane/bliaMK KaK 3aKa3duKaMu 9KCIIe-
JTUTOPCKUX YCITYT.

Metoauka. TeopeTUKO-UTrpoBOii MOAXOJ MCITOJIb3YETCS
1151 (popMam3auy KOH(MIMKTHON CUTYalluy MEXIY TpaHC-
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MOPTHO-3KCIENUTOPCKOM KOMITAaHUEN U BalebleM Ipy3a.
HabGop ycnyr, npeajiaraeMbIX SKCIIEAUTOPAMU, UCTIOb3YeT-
Ccsl B KauecTBe OCHOBBI JUISl MPEICTaBICHUS BO3MOXHBIX
CTpaTerui 2KCIeanuTOpa Kak BEKTOpa BEPOSITHOCTEH IIpeno-
CTaBJIEHUS] COOTBETCTBYIOLIMX YyCayr KiueHTty. CrpaTteruu
BJIafieJIblia Ipy3a MPeACTaBICHBI B BUIE OMHAPHOI MepeMeH-
HOI, KOTOpasl TOKa3bIBaeT, OyIEeT MOJb30BaTbCs KIMUEHT
MPEIOCTaBASIEMbIMU YCIyraMu Wiy HeT. MYHKIIMS BBIILIAT
IUISL OKCIIEIMTOpa OMpenessieTcs: Kak MpruoblLib KOMITAHUU, a
(YHKIIUS BBIIJIAT KJIMEHTa — B KaueCTBE OILIATHI 3a MPelo-
CTaBJIeHUE SKCIEAUTOPCKUX yciyr. C 1efblo onpeaeseHus
BJIMSIHUSI TTApaMETPOB CIIpoca Ha ONTHMMAaJIbHbIE CTpaTeruu
9KCMEeIUTOPa CIPOC HA TPAHCIOPTHBIE YCIYTU MPEACTABIISI-
€TCsl KakK TMOTOK 3aKa30B, XapaKTePU3YIOLIUIACS ABYMST YMC-
JIOBBIMU TlapaMeTpaMu — PACCTOSIHUEM [TOCTABKU U BECOM
napTuu rpysa.

Pesyabratbl. [IpoBeneHHblE 3KCIEPUMEHTAJIbHBIE UC-
CJIENOBAHUS TOKAa3ajiu, YTO B PE3YyJbTaTe MCIOJb30BAHUS
npenjaraeMoii METOI0JOTUM ONITUMAILHYIO CTPATETUIO DKC-
MEAUTOPCKON KOMITAaHUM BCErJa MOXHO OMPENeIUTh Mo Ma-

Tpulle BbIIIAT. [IpoBeneHHbII MMUTALMOHHBIA 3KCIEpU-
MEHT TO3BOJISIET YTBEPXKIaTh, UTO B OOJBLIMHCTBE CIy4aeB
ONTUMAJIbHAsI CTPATeTWsl SKCIIENTOpPA SIBIISIETCS CMelllaH-
HON (TEXHOJOTMYECKHEe M KOMMEpPUYECKHUE YCIYTH JOJKHBI
TPEOCTABIISITHCS C 3aIaHHON BEPOSITHOCTBIO TIPY OOCITY XU~
BaHMU MOTOKA 3aKa30B OT IPY30BJIaIE/bLIEB).

Hayunaa HoBusHa. B paGore BnepBble MMPOBOIUTCS UC-
cJeJlOBaHMe BIMSIHUS TapaMeTPOB MMOTOKA 3aKa30B Ha BEPO-
SITHOCTH BBIOOPA 2JIEMEHTAPHBIX CTPATETHHA.

IIpakTuyeckas 3Hauumocthb. [IpemioxeHHass MeTOnOIO-
TVsT MOXET OBITh UCTIOJb30BaHA KaK OCHOBHOW MHCTPYMEHT
IUTST TIOJIEPXKKHU PEIIeHUI 3KCIeIUTOPOB MPU OOCITyK1Ba-
HUW BJIANEJbIEB TPY30B HA PHIHKE aBTOMOOWIBHBIX TPY30-
BBIX [1€PEBO30K.

KimoueBbie cioBa: sxcneduposanue epy308, meopemuo-
uepoeoil nodxod, napamempsvl MPAHCHOPMHO20 CNPOCAd, NOMOK
3aKa308
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