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EKOHOMIKO-MATEMATUYHE MOJAETIOBAHHA E@EKTHBHOCTI
PEKJIAMHOI JIAJBbHOCTI

ECONOMIC-MATHMETICAL MODELING OF ADVERTISING EFFECTIVENESS

B cyuacnux exonomiunux ioHocumax ece OLIbUL 8A2OMON CMAE OIIbHICMb KOMEPYIUHUX
RIONPUEMCME, YACMKA SAKUX HA CBIMOBOMY PUHKY 3 pOKaMu 3pocmac. Pexnama epae eenuuesny pois 6
30epesicenHti | 3MiyHeHHi no3uyi Komnawii Ha pumky. Ileped 6yOv-AKUM NIONPUEMCMBOM, WO
8UpOOIAE MOBAp, BUHUKAE Npobiema 1020 30ymy, momy, AK Npasuio, 6 AKOCMI OCHOBHOI Memu
peKiamuoi kamnauii Qipmu Hazusaomo 30inbulenHs 30ymy abo niOMpUMAanHs 1020 Ha KOAUUUHbOMY
pieni. YuigepcanvHum memooom oyinKu egexmusHocmi pobomu nionpuemcmea € 30ym. Pexiama
8NIUBAE HA 30YM 8 OCHOBHOMY UYepe3 NIOBUWEHHS PIHA NONYIAPHOCMI NPOOYKMY I KOMNAHii, i
cmeopenHsi obpazy npooykmy i komnauii. OOHax 01s mozo, wob pexiama npayroeand, HeoOXioHo
po3podbumu cmpamezito pekiamHoi kamnauii. Po3paxyeamu 0oyinbHicms GCIX PeKIaMHUX arkyi,
Cmeopumu 4imky i ONMUMAailbHy NOCAI008HICMb Oill | peKiamMHux akyiu. Bukopucmosyemuvcs 6esniu
Memo0i8 00CHIOINHCEHHS, 3ACMOCOBYIOMbCA PI3HI IHCMPYMEHmU, a pe3ylbmamu IHmepnpemyomscs
DIZHOMAHIMHUMU CROCOOAMU, 8 MOMY YUCTL | 3 GUKOPUCMAHHAM Memooié aHanizy, 3an03udeHux 3
[HWUX OUCYUNIIH - eKOHOMIKU, coyionocii, ncuxonocii. Henpamum o03HaKow HeOOHO3HAUHOCMI i
3anAYMaHoCcmi NUMAHHA OYIHKU e@eKmUsHOCmi pekiamu € KiIbKiCmb O0OHUX MINbKU Mooenell
cnputinamms ii cnoocueauamu - Oilbuie n’amoecsimu 8 080X 3 NOJOBUHOIO COMHAX DIZHUX KHUZ,
cmameti i monozpaghiti. Cyuacnuu cmaH AK JOKAIbHUX, MAK 1 MIJCHAPOOHUX PUHKIG
Xapaxkmepuszyemvcs niOSUWEHHAM 3HAYUMOCMI ma YinHocmi ingopmayii ax 3 60Ky npooasyis, max i
knienmis. [lJoous 3pocmace 06'em inpopmayii. Came momy, HeoOXIOHO npudinamu yeazy He milbKu
KIMbKICHUM — XApAaKmepucmukam KOMYHIKayil, ane U AKICHIL CK1adositl - eghekmusHocmi
BUKOPUCMAHHS KOMYHIKAYIUHUX THCmpymenmis. Aoddice, 3abe3neyenHs KIiEHMA HeOOXIOHOW UOMY
iH(hopmayicio - 00uH i3 KIOHOBUX (Pakmopie ycniuHozo eedenHs Oiznecy. Memow pobomu €
PO3poOKa ma O0OIPYHMYBAHHS MamMeMamudHoi mooeni 011 OYIHKU e@heKmusHOCmi pexiamu ma
PO3POOKU MemOoOy KOMNIEKCHOI OYIHKU DeKIaMHOI OiANbHOCMI KOMNAHII a MaKoic GupilieHHs
npoobiemMu onmumizayii eumpam Ha pPeKIaMHy KAMNAHII0 ma ONMmuMizayis po3mipy peKiamMHO20
010001cemy. O6'ekmom 00CNIONCEHHS. € PEKIAMHA OUSLIbHICMb, WO KOMNAHIL NPosooums 0isi mozo,
wob ompumamu oinvute npubymxy. Ilpeomemom 00CnioHceHHs € eKOHOMIKO-MAMEMAMUYHa Mooelsb
onmumizayii pekiamHoi OisIbHOCMI, WO ONUCYE ICHYIOYY NpobieMy 8 3a2albHOMY KOHMEKCHi
EeKOHOMIKU.

KamouoBi cioBa: eKOHOMIKO-MaTeMaTHYHE MOJETIOBAHHS, peKiIaMa, eQeKTUBHICTb,
MapKETHUHT, IHTEPHET-KOMYHIKaITii.



In today's economic relations, the activity of commercial enterprises, whose share in the
global market is increasing over the years, is becoming more and more important. Advertising plays
a huge role in maintaining and strengthening the company's position on the market. Before any
company that produces a product, there is a problem with its sales, so as a rule, as the main goal of
the company's advertising campaign called sales increase or maintaining it at the same level. The
universal method for assessing the efficiency of an enterprise is sales. Advertising affects sales
mainly because of increasing the popularity of a product and company, and creating an image of a
product and company. However, in order for the advertisement to work, it is necessary to develop a
strategy of advertising campaign. Calculate the expediency of all promotions; create a clear and
optimal sequence of actions and promotions. Studies of advertising effectiveness are conducted over
a long period of time. Many methods of research are used, different tools are used, and the results
are interpreted in a variety of ways, including using methods of analysis borrowed from other
disciplines - economics, sociology, psychology. The current state of both local and international
markets is characterized by an increase in the importance and value of information from both sellers
and customers. The amount of information is increasing every day. That is why it is necessary to pay
attention not only to the quantitative characteristics of communications, but also to the qualitative
component - the effectiveness of the use of communication tools. After all, provided that the client
with the information he needs is one of the key factors for successful business. The purpose of the
work is to develop and substantiate a mathematical model for assessing the effectiveness of
advertising and to develop a method for integrated assessment of advertising activities of the
company, as well as to solve the problem of optimizing the cost of advertising campaign and
optimizing the size of the advertising budget. The object of research is the advertising activity that the
company conducts in order to gain more profit. The subject of the study is the economic-
mathematical model of advertising optimization, which describes the existing problem in the general
context of the economy.

Keywords: economic-mathematical modelling, advertising, effectiveness, marketing, Internet
communications.

Beryn. Pexnama Bimirpae Beau4e3Hy pojib y MIATPUMIIN Ta 3MIITHEHHI MO3UIIIHA
bipmu Ha puHKy. [luTanHs npo OIIHKY €(EeKTUBHOCTI pEKJIaMH 3aJIUIIAETHCS
BIIKpUTUM. HemnmpsMow 03HaKOK JABO3HAYHOCTI 1 IUTYTAHWHH B TIMTAHHI OIIHKHU
e(eKTUBHOCTI pPEKJIaMU € KUIBKICTb OJHUX TIUIbKH MOJENEH CHpUUHATTS 11
CIIO’)KMBayaMH - TIOHAJ M'STACCAT JBI COTHI PI3HUX KHHUT, cTaTeil 1 MoHOorpadii.
YKpaiHChbKUN PEKIIAMHUN PUHOK BIJHOCHO MOJIOJWA, TOMY, B TOPIBHSHHI 3 OUIBII
TpaJAMIIINHUMU pPHHKAMU, BIH HE Ma€ SCKPaBO BUPAKCHUX TEBHUX 3aB’SI3KIB 1
BiTHOCHH. be3 pekiaMu yHEMOXIHMBIIOETHCSI MAacOBE BHPOOHHUIITBO, SKE MOXKE
3a0€3MeUYnTH 3pOCTaHHsI POOOUUX MICIb Ta 3HUKEHHS LIH HAa TOBapu. TOMY IHCTUTYT
peKJIaMd € HEBII'€MHOI0 YaCTUHOIO PUHKOBOI EKOHOMIKM, BIH BHUKOHYE Oarato
(GyHKILIH 1 BUCTYIIA€ HAABAXKIMBUM THCTPYMEHTOM PO3BUTKY PUHKY.

3a octanHi 10-15 pokiB po3BUTOK HOBHMX TEXHOJOTIH MPU3BIB 10 PI3KUX 3MIH B
nporieci ynpapiiHHS 013HecoM 1 BefeHHsa. Came TOMy BUKOPHUCTAaHHS [HTEpHETY cTajio
HE TUIBKU aKTyaJbHUM, a ¥ IPOCTO HEOOXITHUM JUI KOMIIaHIi B yMOBax rio0aizarii
CBITOBOT PMHKOBO1 €KOHOMIKH.



[HTepHET CHOrOCHHS - 11 MBUAKUN KaHaI MPOCYBaHHS, B SKOMY IMO€IHYIOTHCS
Bci Tunu iHbopMmamii i opuaudHuX Ta  (izuuHux  oci0. Iledt ememeHT
MapKETUHTOBUX KOMYHIKAIlld € HahO1IpIn JiOepadbHUM 3acO00M OTpUMaHHS abo
BIIMpABJICHHST TIOBIIOMJIEHh Ta HEOOXITHUX 3aco0iB 1H(opmariiiHoi  30poi.
[IpucyTHicTh B IHTEpHET MpOCTOP1 Ta BIPTyaJibHI KOMYHIKaIlll CTalOTh MEPEIyMOBOIO
KOHKYPEHTOCTIPOMOXHOCTI MiAMPUEMHUIITBA.

[MutanHs BuU3HAUeHHs Ta Kiacudikalii MapKEeTMHTOBHX KOMYHIKAIii Oyiu
IpeIMETOM HayKoBOro nociimkeHHs sk iHozemHux (®@. Kornep, J. buig, T. Kernep,
I[1. dyninar, b. Teitnop, 1. Ycnencekuid, E. [Tonkosa, A. Akimosa, T. MiTpamoBud), Tak
1 BiTun3HsAHUX ekoHoMICTiB (A.Pomar, T.IIpimak, [.JlutoBuenko, B.ITunumayk).

[ToenHanHs MOXIMBOCTEN |HTEpHETY Ta peKsiaMU ChOTOJIHI BIJKPUBAE IIMPOKI
MOJKJIMBOCTI JUIsl OHJIAH-peksiaMu. Y TOH ke 4Yac, pexiamMa B I[HTepHeTI BuUMarae
3HAYHO MEHIIMX BUTPAT, K (PIHAHCOBUX, TaK 1 (I3UYHHUX, 1 CHCTEMa YIPABIIHHS
pEKJIaMHUM TIPOLIECOM TMOBHICTIO aBTOMAaTH30BaHa Ta BKJIIOYAE B ceOe OUIbII THYYKI
napamMeTpyu KOMIIOHEHTIB PEKJIAaMHOI KaMTaHii.

He menm BaxiauBuM € TOH (hakT, mo Oararo KopucTyBaudiB IHTepHETY €
BHCOKOOCBIYEHUMH JIIOJAbMU 3 MpUOYyTKaMHU BHILE CEPEAHBOIO, L0 MPUBEPTAE yBary
MOTEHIITHUX PEKJIaMOABIIIB PI3HOMAaHITHUX TOBapiB Ta MOCIYT.

IMocTanoBka 3aBaanHs. JlocnaikyeTbcs poOOTa IHTEPHET-Mara3uHy 3 NpoJaxy
akcecyapiB, SIKMi1 3aMOBHUB IMOCIYT'M MOCTavyaJbHUKA IHTEpHET-0aHEPIB. Y MarasuHy €
IPOIIOBI KOIITH SIKI HAAXOJATh 3 MPOAAXKY TOBapiB, a AEsIKl 3 HUX OyIyTh BUTpAYEHI
Ha 3aMOBJICHHSI PEKJIaMHUX MOCYT, 110, B CBOIO Y€PTy, TOBUHHO 301JIBILIUTH KUIbKICTh
NpOJaXiB 1, BIAMOBIAHO, JOXIJI Mara3uHy. Y Mara3uHi € TIeBHa KUIbKICTh
CHiBpOOITHHKIB, TOOTO Yy HBOTO € Jesika MPOMYyCKHa 3JaTHICTh OOPOOKH 3aMOBJIEHb.
3aBgaHHs TOJIATa€ B TOMY, 00 MAaKCHUMI3yBaTH NPUOYTOK I1HTEPHET-MarasuHy,
OepydHu 10 yBaru MO>KJIMBICTh BUKOPUCTAHHSI OaHEPHOI PeKIaMHu.

VY crpoiieHoMy BUTIIAI poOOTY IHTEpHET-Mara3uny 0e3 MpoBEACHHS PEKIaMHOL
KaMIaHii MOKHa TIPEICTaBUTH SIK B3a€EMO3B’SI30K MK JIBOMA Tpymamu Jrojiel — Tux B,
XTO TIaM’siTa€ TIPo TpuaOaHHS Oyab-siKOTO ToBapy 1 TMX U, XTO HE 3HAE MPO Mara3uH
ab0 He poOMB MOKYNKHU y Mara3uHi abo He mam’sTae mpo 1e, e NoTik joaen o 3 U 10
B no3navyae MUTTEBUI NPOLIEC ITOKYIIKH TOBApY.

[Ipore, mroauHa Mam’ATae Mpo 3AIHCHEHHS MOKYNKH B KOHKPETHOMY MarasuHi
JIMIIe TUMYACOBO 1 TOMY BUHUKAE 3BOPOTHIN MOTIK [3.

Tomy Bapto crpuiiMatu ctaH U ik HEBU3HAUEHE CEPEOBUIIE 3 SIKOTO OyayTh
NPUXOAUTH 1 MOBEPTATUCH MTOTOKH, 1110 TIOB’S3aH1 3 CUCTEMOIO.

Jl7is po3paxyHKy PEeKIaMHOTO IMPOIECy 10 CHCTeMHU BBOAUTHCS cTaH F — me Ti,
XTO M00AaYuB peKjIaMy Ta Ha JESKUM yac 3amam’siTaju, 10 ICHy€ MEBHUU 1HTEPHET-
marasuH. Oqipa3y BUHHKAIOTh JBa MOTOKU — MOTIK 0 TUX, XTO MEPEHIOB MO pekiami Ta
MOTIK Y TUX, XTO 3a0yB iH(oOpMaIlil0, OTpUMaHy 3 CalTy 3a JOMOMOTOI0 PEKJIaMH.



Takox BHUHHMKA€ TPETiM MOTIK [ - M€ Ti, XTO NEPEHIIOBIIM PEeKIamMoi0, 3poOuIn
MOKYTIKY y Mara3uHi.

Jlnis BimoOpaxeHHSI HETaTUBHOTO (haKTOpy peKiIaMu BBeAeMO cTaH | — Ti, y Koro
3aJUIIAIIOCh HETaTUBHE BPaXEHHS BiJl MaraswHy IicIs O3HAWOMIICHHS 3 MarasuHy
BHACJIIIOK PEKJIAMH.

VY Takomy pa3i BUHUKAIOTH IE JBa MOTOKHM — TIOTIK ( THUX, XTO OTPHUMAaB
HETaTWBHE BPaXCHHS BIJ MarasuHy ITCJIS O3HAMOMIICHHS 3 MaraswHy BHACIIIOK
peKIIaMH Ta TOTIK ® - THX, XTO 3a0yB PO OTPUMAaHE HETAaTUBHE BPAYKECHHSI.

Pe3yabTaTtu nocaigxents. EkoHoMiko-MaTeMaTHIHa MOJIETTh MA€ BUTIISI:

( B(0)=17035 F0)=0 0(0)=0 m(0)=0;
4B _ 5 + dt - F(t);
=%~ 3 teonv-a ;
3
A _orp ek dt-F(t) — g F(¢) /o 5 — F(b);
dt 30 o g \ T (B '
< (%)
O (05— ——)* P — e~ (0
— = (05— ——)3- _ e ht. ;
dt B()\
B,
dm
= (a + conv-adt-F(t))- (1 —cp) - acp — (h; - cmax)sg;
B(6),F(t),1(t) = 0;
\ h: €[0,0.1,0.2, ... ,1].
[Toxa3sHuk KoHBepcii, B IHTEpHET-MApPKETUHTy - 1€ BIJHOIICHHS 4YHUCJA

BIJIBIIyBauiB CaiTy, 1110 BUKOHAJIU HA HhOMY Oy/b-sK1 IIJIHOB1 Aii (Y HAIIOMY BUIIAJIKY
e MOKYIIKa), 10 3arajibHO1 KIJIbKOCTI BiABiAyBauiB caiiTy. [loka3Huk koHBepcii conv
JUIS  TIOKYIIKM depe3 calt craHoButh conv = 0.5%-63% + 1.05% - 37% =
0.7035% = 0.007035.

Cepennst KUTbKICTh TTOKYTOK (TTOKYIIIIB) HA IEHb CTAHOBUTUME:

KIJIBKICTB BiiBilyBauiB cauTy Ha Micslib * CONV 5 345
a = = 4. .
30

[Ipunyctumo, o BIABIYyBaY MaM’SATa€ NMPO 31ACHEHHS MOKYNKH B 1HTEPHET-
MarasuHi MPOTATOM OJTHOTO MICSIIS, OTKE
1
B =55B.
[TouatkoBuii cTan B, KOJIM peKkJIaMHa KaMIlaH1s i€ He T0Yaiach:
B, = 10000 - conv = 70.35.




Tapudu Ha nociayru craHOBIATH y cepennbomy 7000 rpuBeHb 32 OAMH MiUTBHOH
nokasiB Oanepy. [Ipumyckaerbes, 1m0 MakCUMalIbHUN 00'eM k MPOMOHOBAHUX MOCITYT
cTaHoBUTh 10 MUIBHOHIB MOKa3iB OaHEpiB Ha Micsib. MOXIMBO 3aMOBUTH TOCIYTH
PEKJIaMHOTO areHCTBa 3a KUIBKICTIO MOKa3iB OaHepy 3 KPOKOM B OJTUH MUIbHOH:

KIJIBKICTb MOKa3iB 6aHepiB Ha Micalb = k - h;
ne h; - e mapamerp KepyBaHHS, 1[0 MOXKe OyTH 3MIHEHHMU OJMH pa3 y MepIIuil J1eHb
KOKHOTO Micss. BimoOpaskaeTbCsi yMOBa 3aMOBJICHHS 00’ €My MOKa3iB 32 KPOKAMH SIK:
ht € 0,0.1,0.2, ... ,1]
ITokazank CTR — 1me BigHOIIEHHS YMClIa KIIIKIB Ha OaHEp 10 YHCIa HOro
MOKAa3IB:
5= cTR- X
a 30
BrnuB oniHOTrO nepernsay pekiaMHoro 6anepy 3aryxae 3a 30 AHiB:
9=51 30" 0.0083;

y =g F@®.
[ToTik THX, XTO 3pOOMB KYIIBJIIO BHACIIIOK BiJIBIIyBaHHS CalTy 4yepe3 OaHEpHY
peKiiamy:

U = conv - adt - F(t).
Jle adt — BiACOTOK Tpua0aHbh TOBApY BHACHIIOK PEKIAMHUX KaMIaHIH, SIKUN
CTaHOBUTH 8%.
[ToTik ¢ BU3HAYAETHCS SIK:

1
@ =(05————)3 -F(0).
( B(t) 2
BO
2
e (?) — MEXaHI3M «IPUCKOPEHHS» TOTOKY (P Yepe3 3pOCTaHHS Ta, SK
0

HACJIJIOK, HAaJMIpHY KUIbKICTh 3aMOBJIEHb Y IHTEpHET-MarasuHi, siki HE BCTUTAIOTh
00poOIITH.
_ -y -
w=e " k’7-](t) =e -](t).

[TpuOyToOK iHTepHET-Mara3uHy MO>KHAa BU3HAUYUTH HACTYITHUM YHHOM:

m(t) = (a + conv - adt - F(t)) (1 —cp) - acp.

Jle cobiBapTicTh TOBapy cp = 0,9 Ta cepenniit ek acp = 827 rpuBeHb.

Kpox mozentoBanns t — 1 nenb. MeTa — MakCHMI3yBaTH IIOMICSIUHUN MPUOYTOK
IHTEpHET-MarasuHy Kepyouu napameTpom h;.

Pozpaxynku npoBoaatbcs metosioM Pynre-Kyrra 4 1 5 nopsikis.

1. hy =0 npotsirom 180 nmuiB. PexiiaMHa xammaHis HE MPOBOIUTHCS, Mara3uH
OTPUMYE MIPUOYTOK JIUIIIE Yepe3 MOTiK o (Tadmuis 1).



Ta0auis 1 — [Ipudyrok marasuny npu h; =0

t Bt) | F() 1(t) m(t)
0 7035 |0 0 0

30 035 |0 0 5624.014
60 7035 |0 0 11441.96
90 7035 |0 0 17259.9
120  |70.35 |0 0 23077.85
150 7035 |0 0 28895.79
180 |70.35 |0 0 34713.74

Otpumanuit npuOyTOK CTaHOBUTH 34713 TpUBEHb.
2. hy = 0,1 npotsirom 180 aHiB (Tabnuus 2).

Tabmuus 2 — [IpuOytok marasuny npu h; =0,1

t B(t) F(t) I(t) m(t)
0 7035 |0 0 0

30 | 148.0542 | 11619.58 | 1060.958 | 14383.68
60 | 225.4951 | 10991.78 | 8987.619 | 36906.24
90  |232.9995 | 9396.761 | 12713.7 |56712.83
120 | 228.5933 | 9183.005 | 13504.36 | 75426.64
150 | 226.9207 | 9242.08 | 13676.22 | 94105.62
180 | 226.8163 | 9272.997 | 13758.67 | 112854.9

Otpumanuii npuOyTOK cTaHOBUTH 70854 rpUBEHB.
3. hy = 1 npotsirom 180 nHiB (TabmuI 3).




Ta0auis 3 — [IpuOyTok Marasuny npu h; =1

t B(1) F(t) (1) m(t)
0 70.35 0 |o 0
30 |581.6042 | 58123.49 | 67687.64 | 66239.97
60 | 851.6655 | 54317.95 | 162981.7 | 150107
90 | 930.6766 | 53425.69 | 226996.9 | 230983.5
120 | 955.5886 | 53228.43 | 270888.7 | 311231.2
150 | 963.7214 | 53174.18 | 301196.6 | 391327.2
180 | 966.397 |53157.49 | 322136 |471378.8

Otpumanuit npuOyTOK CTaHOBUTH 51378 rpuBEHbD.

BucnoBku. OCHOBHE mNpU3HAYECHHS OYIb-SKOTO MIAMPUEMCTBA SIK CYyO’ €KTa
PUHKOBHUX BIJJHOCHH € 3aJJ0OBOJICHHS COIIaIbHO-€KOHOMIYHUX TMOTped, aje MEeTOIo
JUSITTBHOCT1 OYb-SIKOTO MIMPUEMIIS € OTPUMAHHS IPUOYTKY.

ITincyMKoM poOOTH € aaaropuTM, IO PO3PaxOBYE ONTUMAIbHIA mapameTp higp
Hanexutb MHOXUHI [0,5;0,9]. Tak BuMNLIO yepe3 yMOBH MpeaMETHOI 0o01acTi —
MOPIBHATH NPUOYTOK JIs 3MIHU hi MM MOKEMO JIMIIIE Pa3 Ha MICALb, KOJU 3aMOBJISIEMO
pekiamy. Bapto obuparu hy y muoxwuui [0,6;0,8]. A 3apaam cTpaxyBaHHS CBOiX
rpouieii BapTo KyIyBaTW PEKIaMy 3a HaHMEHIIOI BapToCTi mpu htyy, TOOTO BapTo
obpartu h=0,6, 110 MpuHECEe MaKCUMYM NMPUOYTKY 3a 3aJJaHUX YMOB.

Buxoasuu 13 1UX BOX TBEPKEHb B JIaHId poOOTI OyNIM pO3IISIHYTI Tl ACMIEKTH
peKaMHO1 JISUTBHOCTI TIJNPUEMCTBA, SIKI O HE TUIBKM 3aJI0BOJILHSUIM 1HTEPECH
BJIACHUKA PECYPCIB, ajie 1 IX CIoKnBaya.
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