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METRICS OF VIRTUAL PROMOTION OF A PRODUCT

An approach to the mathematical description of the criterion for the effectiveness of a new object of research — virtual promotion is presented in the
paper. The emergence of this new object of research is connected, on the one hand, with the classical theory of marketing, and on the other with
modern Internet technologies. Marketing is based on the 4P principle: product, price, location and promotion. Promotion is a component of this
principle. But in modern conditions, this phenomenon is changing under the influence of the Internet. Now this 4P component is becoming a fully
virtual instrument. The traditional scheme of promotion functioning is as follows. A message is created to a potential buyer and the delivery channel of
this message undergoes a change. It is based on the principle: money — goods — money. While the new sales scheme is described by the scheme: we
attract a client, make money on a client, we spend money. In the new scheme, we deal with product knowledge in the form of the so-called semantic
core of web content. Knowledge describes for a potential client how a given product can cover his need for something. Using the logistic principles of
the transfer of goods, this semantic core is loaded into the specified Internet nodes. That is, virtual promotion is formed as two channels: logistics and
marketing. The first one performs three operations: concentration, formatting and distribution of semantic cores on the Internet. The second manages
this process, forming a virtual promotion map. This map is a graph of Internet nodes. It is required to define such a tree of Internet nodes so that virtual
promotion has maximum efficiency. The paper analyzes modern metrics related to the processes of search engine optimization on the Internet.
Unfortunately, these metrics evaluate only statistically after the fact of visiting a web resource or the budget of the Internet site in which the
advertising message about the product was placed. Therefore, based on the conversion metric, a criterion for the effectiveness of virtual promotion was
proposed in the work, which takes into account both the attractiveness of the semantic core and the attractiveness of the Internet site where the
semantic core will be located. The criterion reflects the income that we receive depending on the attractiveness of the semantic kernel and the Internet
site.
Keywords: semantic kernel, search engine optimization, conversion.

C. B. OPEXOB, I'. B. MAJTUT OH
METPUKMU BIPTYAJIBHOI'O TIPOCYBAHHS TPOAYKTY

VY craTTi MOoAaHO MiAXiZ 10 MaTeMaTHYHOrO OMUCY KPUTEPil0 €(EeKTUBHOCTI HOBOTO O0'€KTa JOCIIJDKEHb — BipTyallbHE HpocyBaHHs. [losBa 1boro
HOBOTO 00'€KTa JIOCHI/KEHb IIOB'S3aHO 3 OJHOTO OOKy 3 KJIACHYHOIO TEOPi€F0 MAapKeTHHTY, a 3 IHINOTO - 3 Cy4aCHUMH [HTepHET-TEeXHOJOTisIMH.
MapxketuHr 0a3yeTscst Ha npuHmIi 4P: ToBap, BapTicTh, Miclie Ta npocyBaHHA. KOMIIOHEHTOI0 LbOTO NMPHHIMIY € NMPOCYBaHHsS. AJle B Cy4aCHHUX
yMOBax Iei (eHOMeH 3MIHIOEThCS Mmia BIUIMBOM Mepexi lureprer. Hapasi us kommonenta 4P crae MOBHICTIO BIpTyalbHHM iHCTPYMEHTOM.
Tpanumiiina cxema (YHKIIOHYBaHHS NPOCYBaHHS, KOJHM CTBOPIOETHCS ITOBITOMIICHHS MO IOTEHI[IHHOTO IIOKYIIS i KaHal JOCTAaBKH IbOTO
MOBiJJOMJICHHS 3MiHIOEThCS. BOHA BUXOAWTH 3 MPUHLMII: Tpolli — ToBap — rpouri. Toai sk HOBa cxeMa MPOJIAKIB OMHUCYETHCS CXEMOIO: 3a7Ty4aeMo
KJIIEHTa, 3apo0JIIEMO KIIIEHTA, BUTPaYaeMo. Y HOBIM CXeMi MM MaeMO CHpaBy 31 3HAHHSAMHM IPO MPOAYKT Y BUIIAI TaK 3BAHOTO CEMAaHTUYHOTO SApa
BEO-KOHTEHTY. 3HAHHS ONMCYIOTh Uil HOTEHI[IHHOro KIi€HTa, K LEeH NPOAYKT MOXe IIOKPHTH Iforo motpedy y domych. KopucTyrounck
JIOTiICTUYHMMH NPUHIUIIAMH Tepefadi TOBapiB, 1€ CEMAaHTHYHE SIIPO 3aBAaHTaKYEThCS B 3aiaHi caiitm IHtepHer. ToOTO BipTyanbHe MpOCyBaHHS
(opmyeTbcss SK 1Ba KaHaNW: JIOTICTUYHMA Ta MapKeTHHToBWH. [lepmmii BHKOHye Tpu omepauii: KOHLEHTpalis, (HOopMaTyBaHHS Ta PO3MOALI
CEeMaHTHYHHX siziep y Mepexi Inrepuer. Jlpyruii ynpasise nuM nporuecoM, GopMyroun KapTy BipTyaJbHOro npocyBaHHs. JlaHa kapTa — 1ie rpag By3niB
InrepHery. IloTpiOHO BHM3HAuMTH Take NepeBO BY3IiB IHTEepHeTy, MO0 BipTyadbHE NPOCYBAHHA MajO MaKCHMalbHY e(eKTUBHICTb. Y poOOTI
MPOBEJICHO aHAJ3 Cy4aCHUX METPHK, MOB'I3aHMX 13 MpollecaMy MOLIYKOBOi onTuMizalii y Mepexi [HTepHer. Ha xanb, 1li METPUKH OLIHIOIOTH JIUIIE
CTaTHCTUYHO MOCT(AKTYM BiJBidyBaHH: BeO-pecypcy abo Oro/keT By3na [HTepHeT, B sKoMy 0yII0 pO3MILIEHO peKiIaMHe OB JOMIICHHS PO MPOIYKT.
Tomy B poOOTi Ha OCHOBI METPHKM KOHBEpCis OYJIO 3alpONOHOBAHO KpUTEpil €()EeKTHBHOCTI BipTYaJIbHOTO MpPOCYBaHHSA, SIKMHA BPaXOBYE SIK
MpUBaOIMBICTE CEMAaHTHYHOTO 5/Ipa, TaK i NPUBAaOIMBICTh By3na [HTepHeT, e Oyae po3milieHo cemaHTuuHe siapo. Kputepiii BizoOpaxae noxin, K
OTPUMYEMO MU 3aJISKHO BiJl MPUBAOIMBOCTI CEMaHTUYHOTO Apa Ta By3na [HTepHeT.
Ku11040Bi cj10Ba: ceMaHTHYHE PO, KIFOYOBE CIIOBO, MOIIYKOBA ONTHMI3alisl B [HTEpHET, KOHBEPCisl.

C.B. OPEXOB, I'. B. MAJIBIT OH
METPUKHN BUPTYAJIBHOI'O ITPOJABU)KEHUSA ITPOJAYKTA

B crartee mpeacTaBiIeH MOAXOA K MAaTeMaTHYECKOMY OIMCAHHIO KpHUTepus 3((PEKTHBHOCTH HOBOTO OOBEKTa HCCIENOBAHUH — BHPTyalbHOE
nponBikeHue. [1osiBiIeHHE 3TOr0 HOBOrO OOBEKTa UCCICIOBAHUI CBS3aHO C OJHOW CTOPOHBI C KJIACCHYECKOH TEOpHEeil MapKeTHHTra, a ¢ IPYrou c
COBpeMEHHBIMHU VIHTEpHET TeXHOJOTHAMH. MapkeTuHr G6asupyercst Ha mpuHImne 4P: mpoaykr, meHa, MecTo U nmpoaBrkeHHe. KOMIIOHEHTOH 3TOro
MPUHINIA BBICTyNAaeT mpoaBrokeHHe. Ho B COBpEMEHHBIX YCIOBHSAX JaHHBIM (eHOMEH H3MeHseTcs moj BimsHueM cetH MutepHer. Celfuac sTa
KOMIIOHEHTa 4P CTaHOBUTCSI IOMHOCTHIO BUPTYAIbHBIM HHCTpyMEHTOM. TpaaunuoHHas cxeMa (pyHKIMOHHPOBAHUS NPOJBIIKEHUS, KOT/a CO3/aeTcst
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cooOIIeHNE K IOTCHIHAIbHOMY IOKYIATeNIF0 M KaHaJ JOCTaBKH JAHHOTO COOOIICHHMS TpereprieBaeT u3MeHeHne. OHa Gasupyercss Ha NPHHIMIE:
JICHBTH — TOBAap — JACHBIU. B TO BpeMs kak HOBast cXeMa MPOJaKk OIMCHIBAETCS CXEMOMH: IPHBJIEKaeM KIMEHTa, 3apadaThiBacM Ha KIIHEHTe, TpaTuM. B
HOBOH cxeMe Mbl UMEEM JIeJI0 CO 3HAHUSAMH O NPOJAYKTe B BHIE TaK Ha3bIBAEMOIO CEMAaHTHUYECKOIO spa BeO KOHTEHTA. 3HAaHMS ONUCHIBAIOT LT
HOTEHIUAIBHOTO KJIMEHTA, KaK JaHHBIH MPOLYKT MOXET HOKPHITh €ro MOTPEeOHOCTh B 4eM-TO. I10/1b3ysCh JIOTHCTHYECKUMH NPHHLUIIAMU HepeJadn
TOBApOB, JaHHOE CEMAHTHYECKOE PO 3arpyxKaeTcs B 3aJaHHbIe y31bl VHTepHeT. To ecTh BUpTyanbHOe IPOABIDKEHNE (HOPMUPYETCs KaK /{Ba KaHAJIa:
JIOTMCTHYECKUH ¥ MapKETHUHTOBbIA. [IepBblii BHIONHSACT TPU ONEpaLli: KOHIEHTPALUs, (OPMATUPOBAHNE U PACIpPE/CICHHE CEMAHTHUECKUX s/iep B
cern WHteprer. Bropoii ynpasiseT naHHBIM IponieccoM, GopMupys KapTy BHUPTYalbHOTO NpoABMIKeHHMs. JlaHHas kapTa — 3TO rpad y3IoB CeTH
Wnreprer. TpeOyercs ompenenuTs Takoe AEpeBO y31oB MHTepHeT, 4TOOBl BUPTyalbHOE IPOJBIDKEHHE MMENIO MAaKCHMAlbHYIO (G QeKTuBHOCTL. B
paboTe NpOBE/IEH aHAJIN3 COBPEMEHHBIX METPUK, CB3aHHBIX C IIPOLIECCAMHU ITOMCKOBOI onTuMu3anuu B cetd MHTepHeT. K coxanenuto, 3T METpUKH
OLICHUBAIOT TOJBKO CTATUCTHYECKH MOCT(AKTYM IIOCElIeHHs BeO pecypca miu Oroker y3ina VIHTepHET, B KOTOPOM OBUIO Pa3MEILICHO PEKJIAMHOE
coobmenue o npoxykre. IloaTomy B paboTe Ha OCHOBE METPUKH KOHBEPCHS ObLIT HPeIoKeH KpuTepuil 23 (heKTHBHOCTH BHPTYaIbHOTO IIPOJBHKEHUS,
KOTODPBIH YYUTBIBAET KaK IPUBJIEKATE]bHOCTh CEMAHTUUECKOTO sApa, TAK M HPHUBJIEKATENbHOCTh y31a MHTepHeT, rae ceMaHTHYecKoe Aapo Oyner
pasmemieHo. Kpurepuii oTpaxkaeT 10X01, KOTOPBIi HOJy4aeM Mbl B 3aBUCUMOCTH OT IIPUBJIEKATEIbHOCTH CEMaHTUYECKOTO sipa U y31a MHTepHeT.
KaroueBble cj10Ba: CEMaHTHYECKOE PO, KIIOUYEBOE CII0BO, IOMCKOBas onTuMu3anus B MTHTepHeT, KOHBepCcHs.

Introduction. In article [1] describes a new control
object — virtual promotion. The main purpose of this E :Z, (1)
facility is to stimulate sales through information B
technology available on the Internet.

The traditional definition of product promotion
speaks of increasing the efficiency of sales, sales and B
demand [2-4]. However, the central place in the P = T @)
promotion process is given to the formation of messages
that inform potential customers about the product,
packaging, brand, advertising exhibitions, demonstrations, 0=— €)]
business and more. Accordingly, the effectiveness of sales B
will depend on the effectiveness of the message about the  \\here 0 — the average payback of the channel, and P — the

produpt to potenj[ial customer_s. I_n other _WOYdS, the price of attracting one customer of goods through this
effectiveness of virtual promotion is determined by the  -pannel.

effectiveness of the communication channel between the Another indicator of the efficiency of the channel is
company and customers, where the message about the  ihe rate of return on investment [5]:
product is transmitted.

Thus, it is possible to define virtual promotion as an Pr— Ex
impersonal channel of communication with a potential ROI = ——, 4
client. Let's analyze the existing metrics for evaluating the Ex
effectiveness of such a channel.

Related works. Marketing theory defines sales
efficiency as profitability of sales [2—4]. This indicator
expresses the share of profit from each earned UAH as a Ou
percentage. Or it is the ratio of net income to the amount K = Xdients (5)
received from the sale of products, which is expressed as a N
percentage [2-4]. Then the impact of promotion is
determined by the costs that the company incurs on the
formation of the communication channel and the message
itself. Profitability can also be affected by the number of
customers involved through the message and the
communication channel.

Thus, it is necessary to determine the metrics and
criteria that describe the effectiveness of the channel and
the message. On the one hand, we need criteria that
indicate the reduction of costs for the formation of the
communication and communication channel, and on the
other hand, we need metrics that determine the number of
customers  attracted through the channel and
communication.

Currently, the indicator that can describe the

where T — traffic, B — budget.

where Pr — profit, Ex — expenses on channel formation.
The next important indicator is conversion (5).

where Qients — the number of customers attracted by the
promotion channel, and N is the total number of channel
visitors [7].

It reflects the achievement of the main goal - to
attract the required number of buyers of goods.

All the above indicators correspond to one of the
seven categories, namely: traffic, bounce rate, conversion,
the cost of attracting one buyer, the average check, return
on investment, repeat visits. But these indicators are only
metrics, unfortunately, the criterion of effectiveness
among them is not identified. Modern theory of Internet
promotion is based only on the metric approach.

Thus, there is an urgent problem of formulating a
criterion for the effectiveness of virtual promotion. This
criterion should describe the benefit of the message in the

effectiveness of the channel and the message on the
Internet is traffic [5-6]. It describes the number of unique
users who read messages in the channel per unit time.

The channel is also characterized by the budget and
the traffic it generates. In [7] the indicator of conditional
efficiency of the channel and message on the basis of the
classical theory of marketing and search engine
optimization was introduced [6]:

promotion channel and the benefit of the channel itself.
And since virtual promotion is a two-tier system, the
benefits must be determined at two levels coordinated in
time.

Problem statement. First, you need to consider the
mechanism of the object's functioning - virtual promotion.
It includes two levels of marketing and technological
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(logistics). The first level describes the nodes of the
virtual promotion map. Each node is a separate, either a
WEB site, or a social network profile, or a video blog, or a
telegram channel. Each node at the technological level has
an IP address and domain name according to the OSI
model. Also, the node is characterized by a set of software
components that are installed in it. These software
components support a specific set of information
technologies. Therefore, the virtual promotion map
consists of a description of profiles and domain names, as
well as a set of technologies that function to increase the
traffic of these nodes. The main metric of a node is traffic

[8].

Thus, virtual promotion is described by a map on
which a tree of Internet nodes is presented, in which it is
planned to place the specified information about the
product that needs to be sold. We will consider the
corporate website (its domain name) as the root of the
tree. The leaves of the tree will be domain names of
profiles in social networks, web pages with product
descriptions, domain names of telegram channels, web
pages of marketplaces, links to video blogs and other links
on the Internet. That is, the map at the first level is a lot of
links. The second element of the map is the semantic core
and its evolution [9]. The third slice of the virtual view
map is the technology pool. This is a tree of technologies
to stimulate attendance of the map node at a given point in
time.

Then a criterion is required that reflects the
usefulness or effectiveness of the virtual promotion map.

Proposed approach. Let's expand our understanding
of the virtual promotion map as follows. Let each node of
the map be characterized by its current state. This is a
metric according to the theory of situational management
[10]. Let the current state describe the conversion of node
(5) [11]. Our goal is to build such a virtual promotion map
that provides maximum conversion.

Let's assume that the map is generated and its nodes
are known. Then, at each node, we observe the appearance
of visitors (network users) at a given time interval. Some
of them will place an order for the purchase of a given
product. The number of visitors and the number of buyers
are generally described by CTR, CTI, CTB, CPV and
CPUU [12]. All of these metrics include the number of
users and the number of buyers.

On the other hand, the number of map nodes will be
limited for financial reasons. The fact is that it is possible
to ensure a steady increase in the value of conversion in
the modern Internet only at the expense of constant
financial costs. This means that we will assume that there
is a certain budget B, which is allocated for the
implementation of the virtual promotion map [11-12].

Let's designate as I,; — income, which provides the j-
th node for the time interval t. Then u;; — the number of
buyers in the j-th node for the time interval ¢t. It is
required to deliver the maximum to the criterion:

S
— Uy j

In general, r¢; there is a function that depends on the
number of nodes of the virtual promotion map
(configuration), as well as on the attractiveness of the
semantic core of the web content that is located in the
node. It also depends on the price of placing this semantic
core in the map node.

uej = ff (bejy Myj) = Uy (byy) + U(My;), (7

where U; —cost function for the placement of the
semantic core in the j-th node, U, — the function of
assessing the attractiveness of the semantic core, which is
located in the j-th node. The first function allows you to
estimate the number of users who are interested in the
semantic core due to its placement in this particular node
of the map. The first function also shows the level of trust
of Internet users to the information located in this site.
This function is similar to the CTR metric. The second
shows how many users are interested in the semantic core
due to its attractiveness. This function is similar to the CTI
metric. Then we have:

ZZ Ul(bt]) + Uz(MtJ)

teT

max, (8)

Summary. Criterion (8) is similar to the conversion
metric, but it describes the income received on average
from one customer. This situation is more suitable for
Internet sales, since the number of sellers is unlimited and
it is difficult for a potential buyer to decide. On the other
hand, the seller, if a purchase is made, needs to get the
maximum income from each client.

Formula (8) also takes into account two main ways
of attracting a customer: the correct choice of a product
message (semantic core) and the correct choice of a node
for placing such a message.

Future work. The next step in the work is to clarify
the restrictions that are imposed from the side of the map
node itself. Since each node has its own purpose on the
Internet and its metrics do not always coincide with the
above. In addition, you need to set the type of functions
U, and U,.
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