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Abstract: Online advertising services such as Google AdWords provide their customers
with statistics on the performance of their ads. Based on this data, each company could op-
timize its ads. In the work presented, the potentials of using decision trees for classification
in the field of online advertising are outlined by solving a problem from practice. A subse-
quent analysis shows which actions the company could take to optimize its online advertis-
ing strategy. The algorithm proposed could be used for other data in a similar situation.
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Pe3rome: OHnaviH peknamHutTe ycayrmn kato Google AdWords npeaoctaBsaT Ha cBouTe
K/IMEHTN CTaTUCTUYECKU AAaHHW 3a €(EKTUBHOCTTAa Ha TEXHUTE peKsamu. Bb3 OoCHOBa Ha
Te3U flaHHU BCSIKa KOMIaHWsl MOXeE Aa ONTuMu3upa pekaammte cu. B Hacroswata paborta,
ypes peliaBaHe Ha rnpobsiem OT rpakTukarta, ca o4epTaHn Bb3MOXHOCTUTE 3a U30/13BaHe
Ha AbpPBO Ha pelueHusiTa C e Kaacupukaumss B 061actTa Ha OH/aMH peksiaMmarta, KakTo
W AencTBusaTa, KOMTO fa ce MNpearpuemart, 3a ONTUMU3MPaHe Ha OH/akliH peKsaMmHata
cTparerus.

KnrouyoBn gymun: Google AdWords, ctpaterns 3a oH/1anH pexksama, AbpBO Ha PELUEHUSTA.

JEL Classification: M21, M37

I. Introduction

Nowadays, in order to achieve good reali-
zation on the market, a product or a ser-
vice should not only be affordable and of
good quality, but also have an effective
advertising strategy. Competitive and dy-
namic markets require private companies
to have an adequate advertising strategy.
For this purpose, business often resorts to
internet services, as it could reach through
the network a huge number of potential
buyers within a short time. In the most
advanced economies, Internet advertis-

I. BbBegeHue

B gHelwHo BpeMe, 3a fa nMa eguH NpoayKT
uwnu ycnyra pobpa peanusaums Ha nasapa,
Tol TpsibBa He caMO Aa e KayecCTBeH M Ha
nobpa ueHa, HO 1 ga uMma edekTMBHa pe-
KnaMHa ctpaterusi. [luHaMmkaTa Ha nasapa
Ha CTOKM W YC/yrM M 3acujieHaTa KOHKY-
peHunsa B ycCnoBudaTa Ha Na3apHa WMKOHO-
MWUKA WM3NCKBAT 4YacTHUTE HUpMKU da mmaTt
afleKBaTHa pekfaMHa cTpaTtervs. 3a Tasmu
uen 6msHecbT 4Yecto npmbsarea 4O MHTEp-
HEeT yCiyru, Tbi KaTo B MpexaTa MoXe 3a
KpaTKO BpeMe Aa AOCTUIHE A0 OrFPOMHO KO-
JINYECTBO MNOTeHUManHu Kynyesayn. B Han-
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ing costs reach 50% of the total adver-
tising costs of the companies (Abcbg.com,
2017). Among the main advantages of
advertising on the Internet are good ac-
countability (statistics about interest, atti-
tudes and behavior of the consumers) and
efficiency (lower cost and greater flexibil-
ity).

The business online advertising strategy
typically includes Google ads (in Google
Search Engine), website banners, social
media ads, presence in the electronic me-
dia, development of own business blog,
internet videos, electronic word-of-mouth,
etc. The combination of different types of
advertising and the allocation of resources
(time, money) to them depends on what
budget the company has allocated to ad-
vertising as a whole, the target market of
the company’s products or services, and
the specifics of these products and ser-
vices.

The research object of the current work
are the ads that appear when searching
for keywords in Google’s search engine.
The subject of the research is the effec-
tiveness of these ads, and the goal is to
illustrate the use of decision tree as a tool
that companies can apply to optimize their
online advertising strategy. To accomplish
the stated goal, the following tasks have
been solved:

- The decision tree method has been
used in order to classify company’s
online ads according to their con-
version rate;

- Two different approaches of vali-
dating the decision tree have been
considered: split-sample validation
and cross-validation, and the re-
sults of both methods have been
compared;

- An analysis has been carried out -
which actions the company could
take to optimize its online advertis-
ing strategy.

The data for the empirical research is pro-
vided using the online advertising services
of Google AdWords. With Google AdWords,
businesses can reach relevant customers
on their preferred websites anywhere on

pa3BUTUTE MKOHOMWKW pasxoamTe 3a WH-
TepHeT peknama gocturat 50% ot obwmte
peknaMHu pa3xoam Ha komnaHumte (Abcbg.
com, 2017). Cpea OCHOBHWUTE nNpeanMcTBa
Ha peknamaTa B VIHTepHeT ca gobpaTa oT-
YEeTHOCT (CTaTUCTMKM OTHOCHO WHTepeca,
HarnacmTe M NoBeAeHMeTo Ha noTpebute-
nvte) n edekTnBHOCTTa (MO-HUCKA LEHa U
no-ronsiMa rBKaBoOCT).
OHnaliH peknaMHaTa cTpaterus Ha dupmu-
Te 06MKHOBEHO BKJ/IOYBa peknamu B Google
(nokasBaT Cce MnpuW TbpCeEHE Ha K/YOBM
AyMn B TbpcadkaTa), 6aHepu B yebcanto-
Be, peknamum B cCouuanHute Mmeaumn, npu-
CbCTBME B €NIeKTPOHHUTE Meauu, paspa-
6oTka Ha cobcTBeHa Meaus noa dopmaTa
Ha 650r, UHTEPHET KAWMNOBE, €NeKTPOHHO
npegaBaHe ,, 0T yCTa Ha ycta" u gp. Kombu-
HaumaTa OT pas3nYHUTE BUAOBE peknama
N pasnpenenieHneTo Ha pecypcu (Bpeme,
napu) KbM TSX 3aBUCAT OT TOBa KakbB 6t0-
JXeT e 3ajenuna KoMnaHusaTa 3a pekiaMa
KaTo usq0, OT ueneBus nasap, Ha KOMWTO
dbupmaTta nucka ga peanusupa npoaykTute
WM yCnyruTe cu, KakTo n oT cneumdmrkaTta
Ha camuTe NPOAYKTU N YCNyrWn.
B HacToswaTa paboTta obekT Ha nscnensa-
He ca peknamuTe, KOUMTO Ce MokKasBaT npwu
TbPCEHE Ha KJ/IOYOBWM AyMU B TbpcadkaTa
Ha Google. MNpeaMeT Ha uM3cnegBaHETO e
edeKTMBHOCTTa Ha Te3n peksamu, a uenta
e Ja Ce oHarneam M3rnona3BaHETO Ha Abp-
BO Ha pelleHusiTa KaTo MHCTPYMEHT, KOMTO
KOMMaHuuTe MoraT Aa npunaraT 3a OnTUMn-
3auusa Ha OHNlaH peksiaMHaTa cu cTpaTe-
rmsi. 3a peanusmMpaHe Ha NocTaBeHaTa uen
Ca peleHn cnegHuTe 3ajaun:
- C rnoMoliTa Ha MeToAa AbpBO Ha pe-
lWeHnsTa € HanpaBeHa Knacudwuka-
LUMs Ha OHNAaKH peknamMnTe Ha eaHa
KOMMNaHus cnopej HUBOTO UM Ha pe-
anusauus;
- MPWJIOXEHWN Ca ABa pPas/IMYHK MoA-
X04a 3a BanuAupaHe Ha AbpBOTO
Ha pelleHusaTa: BanuaupaHe C pas-
AeneH noabop v Kpoc-Banuaaums,
KaTo pe3ynTaTuTe OT ABaTa MeToAa
Ca CpaBHEHMW;
- M3BbPLIEH € aHa/JM3 Ha ToBa Kak-
BW OENCTBMA MOXe Aa npeanpueMe
dupmaTa, 3a Aa ONTMMMU3MpPA OH-
NaiH peknamMHaTa cu cTpaTerus.
Hy>XHWUTe AaHHW 3@ eMNUPUYHOTO u3cnen-
BaHe ca HabaBeHM C noMoLlTa Ha ycnyraTta
3a OHJlanH peknamupaHe Google AdWords.
bnarogapeHue Ha Google AdWords dunpmu-
Te MoraT Aa AOCTUrHaT A0 MNOAXOAALLM KIN-
€HTU Ha npeanoyMTaHn oT Tax yebcarTose

60



Decision Trees as a Business Online Advertising Strategy Optimization Tool

the web (Adwords.google.com, 2017), or
attain Google Search Engine users (the ad
is shown when searching for keywords).

Google AdWords shows how many people
have noticed an ad and what percentage of
them have clicked to visit the website the
add refers to or have called the ad phone
number. The platform also allows tracking
the actual sales generated by the adver-
tiser’'s website as a direct result of its ads.

Hereinafter, the following definitions have
been used (Support.google.com, 2017)

- Click - when someone clicks an ad.

- Impression - each time an ad is
shown on a search result page or
other site on the Google Network is
counted.

- Clickthrough Rate - the number of
clicks that an ad receives divided
by the number of times it is shown
(Clicks / Impressions = CTR),
measured in percentages.

- Average Position - describes how
an ad typically ranks against oth-
er ads. The highest position is “1”,
and there is no “bottom” position.
An average position of 1-8 is gen-
erally on the first page of search
results, 9-16 is generally on the
second page, and so on. Average
positions can be between two whole
numbers. For example, an average
position of 1,6” means that the ad
usually appears in positions 1 or 2.

- Conversion - it happens when
someone clicks an ad and then
takes an action, which the adver-
tising company has defined as
valuable for its business, such as
an online purchase or a call to the
business from a mobile phone.

- Conversion Rate - the average
number of conversions per ad click,
shown as a percentage.

Google AdWords provides its customers
with statistics on the performance of their
ads. Based on this data, each company
could optimize its ads, test new search
keywords, stop advertising temporarily,
and so on.

Mathematical tools that are part of the so-

HaBcakbae B Mpexarta (Adwords.google.
com, 2017). Unu pgo noTtpebutenute Ha
TbpcaykaTa Ha Google (peknamaTa ce no-
Ka3Ba Npu TbpCeHEe Ha KJI0YOBU AyMN).
Google AdWords noka3Ba KOJIKO XOpa ca
3abensizann pageHa pek/laMa M KakKbB
MPOLIEHT Ca KJIMKHaNW, 3a Aa MNoCeTsaT ye-
6canTta, KbM KOWTO TA npenpallia, uam ca
ce obaannu Ha TenedoHHUS HoMep OT pe-
knamaTta. lMnaTtdopmara no3sonssa n nNpo-
cnepsiBaHe Ha AeNCTBUTENHUTE npoaaxou,
KOUTO reHepupa yebcanTbT Ha dupmaTa-
peknaMozaTtesi KaTto MpsKo cneacrtsue oT
pekamMnTe n.
Mo-HaTaTbK B HacToswaTa pabota ca wm3-
nonsBaHu crneaHute aeduHmnumn (Support.
google.com, 2017):
- KiukBaHe - KOraToO HSIKOW LpakHe
BbPXY peksamaTa;
- WmMnpecusi - oTYMTa Ce BCEKWU MbT,
KOraTo AajleHa peksiaMa ce Nnokassa
Ha CTpaHuua C pe3ynaTaTu OT Tbpce-
HETO WAW Ha Apyr canT B MpexaTa
Ha Google;
- Yecrora Ha kmkBaHe - 6posiT Ha
KJIMKBaHUSATa, KOUTO AaZeHa pekna-
Ma nosyyaBa, pasfefnieH Ha 6pos
nokasBaHMsA Ha peknamata (KIuk-

BaHMSA / MMMpecMnm = 4ecToTa Ha
KnMkBaHe). MamepBa ce B NpoLueH-
™.

- CpegHa no3uymsi — oNMCBa Kak Aa-
AeHa pekslaMa 0BMKHOBEHO Ce Ha-
pexaa cnpamMo Apyrv peknamu.
Hain-Bucokata no3umumsa e ,1% wu
HAMa Hal-HWUCKa No3MumS.

- bpovi peannzauny — peannsaums ce
oCblLeCcTBsIBa, Korato noTtpebuten
KNIMKHE BbpXy AadeHa peknama wu
cnep ToBa npearnpueme OencTeume,
KOeTo peksiaModaTensT e onpeje-
JINN KaTo LUEeHHOo 3a bu3Heca cu KaTo
HanMpuMep OHJIAMH TMOKyMKa Wnu
obaxaaHe go odmca Ha pupmaTa oT
MobuneH TenedoH.

- HuBo Ha peanuzaumsi - CpepHu-
AT 6poil peanusauMm 3a KIMKBaHe
BbPXY peksaMa, nokasaH KaTo npo-
LEHT.

Google AdWords npeaocrtaBs Ha KIWEHTUTE
CW CTaTUCTUKW 3a MpeacTaBsHETO Ha Tex-
HUTe peknamu. Ha 6a3a Ha Te3n AaHHW BCS-
Ka pmpma Moxe Aa onTUMM3KMpa peknamuTte
CW, Aa m3npobBa HOBW KJIOYOBM AYMWU 3a
TbpCeHe, Aa Crnpe pekraMaTa CM BPEMEHHO
N T.H.

3a onTUMU3MpPaAHE Ha OHNAMH peKknaMHu
cTpaTernu Ha NoMoL naBaT MaTeMaTUYECKHN
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called “"Data Mining” process are often used
in order to optimize an online advertising
strategy. These tools include descriptive
analysis, link analysis, multi-dimensional
statistical analysis, decision trees, fore-
casting, neural networks, and more.

Data Mining is used to extract useful in-
formation from large datasets and to dis-
play it in easy-to-interpret visualizations
(Song and Ying, 2015). It is an interdis-
ciplinary area that arises and develops on
the basis of “neighboring” fields such as
Applied Statistics, Machine Learning, Ar-
tificial Intelligence, etc. (Ivanov, 2016).
Data Mining is more pragmatic than the-
oretical (Zaki, Meira and Meira Jr, 2014),
(Olson and Delen, 2008). Its technology
is based on the concept of development
of templates reflecting multi-dimensional
relationships in data (Han and Kamber,
2006). Among the main thematic issues
that could be solved with Data Mining tools
are the tasks of classification, clustering,
forecasting and prediction, association,
visualization, identification and analysis
of deviations, assessment, link analysis,
aggregation (Ivanov, 2016). Data Mining
is applied in a number of areas, including
marketing, sales, customer relationship
management and behavioral models, for
which extensive information is provided
by Linoff and Berry (2011), Ngai and Chau
(2009), Shaw, Subramaniam, Tan and
Welge (2001) and others.

Decision trees, which were introduced in
the 1960s, are one of the most effective
methods for Data Mining. They represent
a nonparametric method for analyzing the
target variable as a function of explana-
tory characteristics (Filipov, 2014). They
use the following algorithm: a dichoto-
mous tree is constructed from nodes; at
each node the population is subdivided
into sub-populations based on the function
of one of the variables; the system takes
into account all possible divisions and
chooses the best (resulting in minimal er-
ror of discrimination of the possible values
of the target variable); the process con-
tinues until in each node has left records
with only one of the possible values of the
target variable, or until further separation

WHCTPYMEHTU, KOMUTO Ca 4acT OT Taka Hape-
YeHUs ,UHTEIMIreHTEH aHanM3 Ha AaHHU":
OECKPUMTMBEH aHalu3, aHaaM3 Ha Bpb3-
KWTE, MHOFOMEpeH CTAaTUCTMYECKN aHanms,
AbpBeTa Ha pelleHusiTa, NporHosupaxe,
HEBPOHHWN MpeXun n Apyrn. MHTeNnreHTHu-
AT aHaNn3 Ha AaHHW Ce M3Mo3Ba 3a U3BNU-
YaHe Ha nosie3Ha MHdopMaumsa OT rosieMm
MacuBM OT AAHHW W 3@ OHArNeasBaHETO M
B JIECHW 33 MHTEpnpeTupaHe BU3yannsaunm
(Song & Ying, 2015). Toin npeactaBnsiBa
MHTepancuMnIMHapHa ob1acT, Bb3HUKHanNa
MU pa3BuMBalla ce Ha 6asaTta Ha ,CbcegHn"
obnactn kKato NMpuioXHa cTaTUCTUKa, Ma-
LWWMHHO 0Oy4YeHWe, WU3KYCTBEH MHTENEKT U
ap. (MeaHoB, 2016). UHTENUreHTHUAT aHa-
I3 Ha AaHHW UMa MO-CKOPO MNparMaTnyHa,
OTKOJIKOTO TeopeTuyHa HacodeHocT (Zaki,
Meira & Meira Jr, 2014), (Olson & Delen,
2008). TexHonormsiTa Ha aHanm3a ce ocC-
HOBaBa Ha KOHLEeNUMsITa 3a pa3KpuBaHETO
Ha wabnoHn, oTpas3saBalM MHOroacrekT-
HM OTHOWeHUS B AaHHUTe (Han & Kamber,
2006). Cpen OCHOBHMUTE TeMaTU4YHWU Mpo-
6nemu, Kouto MoraT ga 6baaT peweHn C
WHCTPYMEHTU Ha WHTEUreHTHUS aHanus
Ha AaHHW, Cca 3afaynTe 3a Kracudpukaums,
KNbCTepusaums, MNporHosnpaHe W npea-
BMXAaHe, acouuauusi, Bu3yanmsauus,
MAeHTUMOUKALNA N aHANIN3 Ha OTKJIOHEHUS -
Ta, OUEHsIBaHe, aHanuM3 Ha Bpb3kuTe, 0606-
wasaHe (MeaHoB, 2016). VIHTENUIrEHTHUAT
aHanu3 Ha AaHHW HaMupa MNpUIoXeHue B
peavua obnactu, cpel KOWUTO MapKeTUHT,
npoaax6bu, ynpasseHMe Ha B3aMMOOTHO-
LWEeHMsTa C KNIMEHTU 1 MOBeAeHYEeCKN Moae-
v, 3a koeTto obwnpHa nHdopmauma gasaT
Linoff & Berry (2011), Ngai & Chau (2009),
Shaw, Subramaniam, Tan & Welge (2001)
W opyru.

BvBeaeHuTe npe3s 60-Te roanHu ,AbpBeTa
Ha peweHunaTa" ca eauH OT Han-edeKkTuB-
HUTE MeToAM 3@ WHTEIMreHTEeH aHanm3 Ha
AaHHW. Te npeacrasngBaT HenapameTpu-
yeH MeToA 3a aHanM3 Ha uenesaTa npo-
MeH/IMBa KaTo dyHKUMs OT obsicHsBawm
xapaktepuctmkn (dunmnos, 2014). Pabo-
TAT MO CAeAHMS anropuTbM: M3rpa)kga ce
AVWXOTOMHO AbpPBO OT Bb3/IM, KaTo Npu BCe-
KW Bb3en nonysauusTa ce pasgens Ha noa-
nonynaummn Ha 6a3aTta Ha PyHKUMS Ha egHa
OT NMPOMEH/INBUTE; CUCTEMaTa B3MMa npea-
BWA BCUYKM BB3IMOXHWU AeneHms n msbupa
Han-gobpoTo (KOEeTo ce nonyyaBa NMpu Mu-
HMMasiHa rpewka Ha AUCKPUMUHUPaHe Ha
Bb3MOXHUTE CTOMHOCTW Ha Lenesata npo-
MeH/IMBA); NPoLEeCcbT NpoAb/XKaBa, AOKaTo
BbB BCEKW Bb3esTI HE OCTaHaT 3anucu camo
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is impossible (Filipov, 2014).

Decision trees are widely used in a num-
ber of disciplines (Hastie, Tibshirani and
Friedman, 2009), because they are easy
to work with, give unambiguous results,
and are persistent even in the presence
of missing data. Similar information, con-
cerning the application of decision trees
in personalized advertisements on inter-
net storefronts, is provided by Kim, Lee,
Shaw, Chang and Nelson (2001).

The decision tree method is used in the
current work in order to classify a compa-
ny’s online ads according to their conver-
sion rate. The classification has been done
using SPSS (Science and Analytics, 2017).
A subsequent analysis of the actions the
company could take to optimize its online
advertising strategy has been carried out.

Basic steps for statistical analysis with
SPSS are presented from Goev (1996),
Manov (2001), Pavlov and Mihova (2016).
More specific information about the deci-
sion tree development process in SPSS is
given by Magidson (2005), Baizyldayeva,
Uskenbayeva and Amanzholova (2013)
and others.

I1. Exposition

AA database from an insurance company
has been used for the purposes of the
study. It contains information about the
online advertising of the products of the
company for the period March 2008 - Jan-
uary 2017 (monthly data). The company
offers the following insurance products

- Property Insurance: Real Estate,
CASCO, CARGO, Insurance of Con-
struction and Assembly Works

- Liability Insurance: General Liability
Insurance, Compulsory Civil Liabil-
ity Insurance for Dangerous Activi-
ties, Professional Liability Insurance

- Legal Expenses Insurance

- Financial Risk Insurance

- Travel Assistance Insurance.

The available data includes 339 entries,
with some missing monthly data for some
of the types of insurance.

C eaHa OT Bb3MOXHUTE CTOMHOCTM Ha uene-
BaTa NPOMEHNMBA MM AOKATO NO-HAaTaTbLU-
HO pa3aensiHe He € Bb3MOXHOo (dununos,
2014).

[ObpBeTaTa Ha pelweHusaTa HamMupaT LWu-
pOKO MpUNoXeHne B peauua AUCUMNIINHU
(Hastie, Tibshirani & Friedman, 2009), 3a-
LWOTO Te Ca JIeCHM 3a M3MNOos3BaHe, AasaTt
HeABYCMWC/IEHM pe3ynTaTh U ca YCTONYNBU
AOpU MPU HanuMuMe Ha NUMNCcBaWM AaHHW.
NHdopmaumsa, 6nmska Ao pasrnexgaHarta
TemMa, OTHOCHO MPWUIOXKEHNETO Ha AbpBeTa
Ha pelleHnsaTa B NnepcoHann3mpaHn oHaamH
peknamu, gasat Kim, Lee, Shaw, Chang &
Nelson (2001).

B HacToswaTa paboTta c uen knacuduka-
LUMSA Ha OHNAWH peksaMuTe Ha efgHa KOM-
naHusa cnopea HMBOTO MM Ha peanusaums
€ U3rnon3eBaH METoAbT AbPBO Ha peLleHu-
ata. Knacndukaumsara e HanpaBeHa C no-
MowTa Ha SPSS (Science and Analytics,
2017), cnen KOeTO € W3BbPLIEH aHanus
Ha TOBa KaKBW AENCTBUS MOXe Aa npea-
npueme duvpmarta, 3a ga ONTUMU3MPA OH-
namH peknamHata cu crtpaterus. OcCHoB-
HM CTbMKW 3@ CTaTUCTMYECKM aHanu3 CbC
SPSS ca npeactaseHn oT loeB (1996),
MaHos (2001), Masnos & Muxosa (2016).
Mo-kKoHKpeTHa MHdOpMaunss OTHOCHO Mpo-
ueayparta no paspaboTka Ha AbpBO Ha pe-
weHmnaTa B SPSS pgasat Magidson (2005),
Baizyldayeva, Uskenbayeva & Amanzholova
(2013) v gpyrw.

II. Uano)xeHune

3a Hy>)XAUTe Ha M3c/e[BaHeTO € M3nos3ea-
Ha 6a3a AaHHW OT 3acTpaxoBaTesiHa KoMna-
HUS, CbabprKalla MHMOpPMaLMA 3@ OHNANH
peknama Ha 3acTpaxoBaTenHuTe MNpOoAYKTU
Ha dupmaTa 3a nepmoga MapT 2008 — AHy-
apu 2017 r. (meceyHn paHHm). KomnaHu-
aTa npeanara criegHuTe 3acTpaxoBaTesiHu
NpoAyKTU:

- MMywecTBeHM 3aCTpaxoBKKN: Ha He-
asmxmnmnu mmotn, KACKO, KAPIO,
Ha CTPOUTENIHO-MOHTaXHW paboTn
(CMP);

- 3acTpaxoBKM Ha OTroBOPHOCTWU:
obwa rpaxaaHcka OTroBOPHOCT
(o), sagbvmxkutenHa N0 3a onacHu
AenHocTn, npodecruoHanHn oTro-

BOPHOCTU;

- 3acTpaxoBaHe Ha MNpaBHW pasHocC-
Kn;

- 3acTpaxoBku cpeuwly @uHaHCcoOB
pUCK;
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A classification of the types of ads (accord-
ing to the type of insurance) has been done,
based on the conversion rate as the main
criteria and on the average position as an
additional criterion. The idea of including
the average position in the decision tree
is that it has the following influence: the
cases with higher average positions have a
greater impact on the classification, those
with lower average positions have less
impact. The logic is that the cases with
higher positions are shown backward in
search and if these cases (or ads) have a
high conversion rate, then the ad is really
good - it leads to a high conversion of the
product (although it is shown backward in
search) and costs less to the company.

The Chi-squared Automatic Interaction
Detection (CHAID) technique (Kass, 1980)
has been used for the classification. An
important note here is that unlike regres-
sion analysis, the CHAID technique does
not require the data to be normally dis-
tributed.

In order to check the stability of the classi-
fication (whether it could be applied to the
entire set), it is good practice to test how
it works on a sample that was not used in
the development of this classification. That
is, to validate the results. Two different
approaches of validating the decision tree
have been considered in this work: split-
sample validation and cross-validation.
The results of the two methods have been
compared, and then it has been analyzed
which types of insurance have a high con-
version rate and for which types change in
the advertising strategy is required due to
their low conversion rate.

Split-Sample Validation

With split-sample validation, the model is
generated on a random sample of the data
(development sample) and tested on the
rest of the data (validation sample).

The development (training) sample nor-
mally includes 80% randomly selected
records from the available database and
the validation (test) sample includes the
remaining 20% (in some cases, a variable
is chosen to split the observations in the
two samples). For the available data, such

- Momouw, npu nbTyBaHe (aCUCTaHC).

HanunuHaTta nHdopmMaumsa eBknousa 339 3a-
nuMca, Kato MMa Meceun, 3a KOUTO SnrnceaTt
AAHHM 3@ HSKOM OT BUAOBETE 3aCTPaxX0OBKMU.
HanpaBeHa e knacudukaums Ha BUOOBETE
peknamu (crnopea TMna Ha 3acTpaxoBKaTta),
6a3mpalla ce Ha HMBOTO Ha peanusaums
KaTo OCHOBEH KpUTEpUIA N Ha cpeaHaTa no-
3MUNA KaTo AOMbAHUTENEH KpuTepuii. Mae-
ATa Ha BKJ/IIOYBAHETO Ha cpeaHaTta no3nums
B AbPBOTO Ha pelleHusTa e cnegHata: cny-
yauTe C MO-BMCOKaA CpefHa no3uuusa umat
No-rofaisiMo BAIMSIHME BbPXY Knacudbukaum-
ATa, Teé3n C No-HMCKa — No-Masnko. Jlormka-
Ta e, ye c/y4yamTe C No-BMCOKa No3mums ce
nokaseaT MoO-Ha3aZ B TbPCEHETO U aKo Te
MMaT BMCOKO HMBO Ha peanmsauumsi, 3Hauu
peknamaTa HamcTtmHa e gobpa (Boam 40 BU-
CoKa peanusaumsa Ha mnpoayKTa, BbMpeku
ye M31M3a No-Ha3ad B TbPCEHETO M CbOoT-
BETHO OT pmpMaTa ca MMasnam No-Manko pas-
X0A4M 3a Hes).
3a knacudukaumsaTa e M3non3BaHa TEXHU-
kata CHAID (Kass, 1980). 3a pasnuka ot
perpecMoHHns aHanm3, Ta3uM TexXHUKa He
M3NCKBa AaHHWTE Aa ca HOpMasiHO pasnpe-
AenexHu.
C uen ga ce npoBepu Aanu efHa knacubu-
Kaumsa e ctabunHa (Nnpunoxuma BbpXy Ls-
JIOTO MHOXEeCTBO), e Aobpe aa ce nanpobea
Kak T9 paboTu BbpXy M3BaAKa, KOSATO He e
nanonseaHa npu paspaboTkata K. TOecT,
Ja Cce Hanpasu BanuauvpaHe Ha pe3ynTa-
TnTe. B HactoswaTa paboTta ca npunoxe-
HM [ABa pas3/IMYHK NoAxoAa 3a BanvanpaHe
Ha AbpPBOTO Ha pelleHusTa: BanmaupaHe C
pasgeneH noabop u Kpoc-sanugauus. Pe-
3ynTatuTe OT ABaTa MeToda Ca CpaBHEHMU,
Cnef KOETO e HanpaBeH aHaan3 Kou BU-
[OBe 3aCTpaxOBKM MMAT BUCOKO HMBO Ha
peanuns3aums 1 3a KOW € HyXXHa NpoMsiHa B
peknamHaTta cTpaterms nopagu HMcKkaTa um
peanusaums.

BanuaupaHe c pasaeneH noa6op

Mpn BanuauMpaHeTo C pa3geneH noabop
MoAenbT Ce reHepmpa BbpxXy CiydanHa mns-
BagKa OT JaHHWUTe, HapedeHa “paboTHa”
N ce n3npobea BbpXy OCTaHanarta 4yacT oT
AAHHWTE, KOMTO BIM3aT B Taka HapeyeHaTa
“TecTtoBa” nseaaka.

Ob6uKHOBEHO pa3npeneneHneTo Ha Habntwo-
aeHusaTa e 80%:20% 3a paboTHaTa cpeLty
TectoBaTa M3Bagka (MM MbK ce m3bupa
NPOMEH/IMBA, MO KOSATO Aa Ce pa3fensT Ha-
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a ratio (80%:20%) results in a very small
number of observations in the test sample
(68 cases), which in turn may lead to a
distortion of the results. For this reason,
the development sample in the present-
ed work includes 75% randomly selected
cases. This sample has been used to clas-
sify the data by the selected variables. The
validation sample includes the remaining
25% - it has been left to validate the re-
sults.

As a result of the classification, generated
on the development sample, the observa-
tions have been divided into two groups
according to the conversion rate of the ad-
vertised products (Fig. 1)

Node 0/Tpyna 0

Mean/Cp. cT-cT 0.074
Std. Dev./Crana. oTkn. 0,140
nf6p. 239

% 100.0

PredictedMporsoza  0.082

I

Adj. P-value=0.009, F=18.617,
dfi=1,df2=837

Insurance AgainstFinancial Risk; Liability Insurance: Compulsory
Liability Insurance: General; civil liability insurance for
Property Insurance: Real Estate;  dangerous activities; Travel
Insurance of Construction and Assistance Insurance;
Assembly Works; Property Insurance: CARGO;
Legal Expensesinsurance Liability Insurance: Professional
Liability; Property Insuranca:
3acTpaxosxn cpey GHUHEHCOS CASCO
puck; oSwa I'D; sacTpaxoexn Ha
HEABHKHMH HMOTH; 33CTPEX0BKH  32asnwuTenda M0 2a onacHK
Ha CMP; 2acTpaxoBaHe Ha NpasHd  ASHHOCTH, aCHCTaHC, KAPTQ,
pazHocKi npodecHOHANHH OTTOBOPHOCTH,
KACKOD
1

Node 2/Tpyna 2
0.055

Node 1/Tpyna 1

Mean/Cp. cT-cT 0.088 Mean/Cp. cT-cT

Std. Dev./Crang. oten.0.171 Std. Dew.fCrana. oTen.0.074
nf6p. 140 n/6p. 89

% 58.6 % 41.4

Predicted/Nporwoza 0,101 Predicted/Npornoza 0,053

a)

6nogeHnaTa). TyK TakoBa CbOTHOLIEHME
BOAM OO0 MHOro Manbk 6poi HabnwogeHus
B TectoBaTa m3Bagka (obwo 68), koeTo
OT CBOSA CTpaHa MOXe Aa nosede A0 W3-
KpuBsiBaHe Ha pe3yntatuTe. Mopaau Tasu
npuYyMHa 3a KNacnduuUMpaHeTO Ha AAHHU-
Te no nsbpaHnte NpU3HaUM € M3nonssaHa
n3Bagka ot 75% oT 3anucuTte, noabpaHu
Ha cnydaeH npuHumn. OctaHanute 25% ca
OCTaBeHM 3a BanuampaHe Ha pesyntaTtuTe.
B pe3ynTtaT oT knacudukaumaTa, reHepu-
paHa Bbpxy paboTHaTa nssaaka, Habnwoge-
HMSTa ca pasgeneHun B ABe rpynu cnopea
HMBOTO Ha peanu3auns Ha OTAESTHUTE peK-
namMmupanu npoayktun (owr. 1):

Node 0/Tpyna 0
Mean/Cp. cT-cT 0.060
Std, Dev./Crana. otxn, 0,083
n/6p. 100
% 100.0
Predicted/Nporwoza 0.082

Adj. P-value=0.009, F=18.617,
dfi=1, df2=837
hsuranceﬁ.ga]instﬁnan:ialmsk; Liability Insurance: Compulsory
Liability Insurance: General; civil liability insurance for
PropertylInsurance: RealEstate;  dangerous activities; Travel
Insurance of Construction and Assistance Insurance;
Assembly Works; Property Insurance: CARGO;
Legal ExpensesInsurance Lizbility Insurance: Professional
Liability; Property Insurance:
3acTpaxoexu cpewy GUHEHCOB CASCO
puck; obwa M0; zacTpaxoExH Ha
HEABHKHMH HMOTH; 33CTPaX0ERH  3adsniutenda N0 2a onacHu
Ha CMP; 33CTpax0oB3HE H3 NPAEHA nenl'mccrn, acucTanc, KAPIO,
pazHOCKH npodaCcHOHANHH OTTOB0 PHOCTH,
KACKO
J

Node 2/Tpyna 2
0.054

Node 1/Tpyna 1
Mean/Cp. cr-cT 0.065 Mean/Cp. cr-ct K
Std. Dev./Crana. oT¥n.0.079 Std. Dev./Crana. oTen.0.089
nf6p. 59 n/5p. 41
% 59.0 % 41.0

Predicted/Mporsoza 0,101 Predicted/Mporwoza  0.053

b)

Figure 1. Decision tree: (a) development sample and (b) validation sample
®durypa 1. bpBo Ha pelweHuaTa: (a) pabotHa nsBaaka u (6) BanMaauMoHHa U3Baaka

Source: Own Calculations with SPSS / U3To4Hmnk: CO6CTBEHN N34YNC/IEHNS CbC SPSS

- Group 1 (Node 1): Financial Risk
Insurance, General Liability Insur-
ance, Real Estate Insurance, Insur-
ance of Construction and Assembly
Works, Legal Expenses Insurance

- Group 2 (Node 2): Compulsory Civil
Liability Insurance for Dangerous
Activities, Travel Assistance Insur-
ance, CARGO, Professional Liability
Insurance, CASCO.

- Ipyna 1: 3acTpaxoBku cpelly du-
HaHCOB puck, obwa MO, 3acTpaxos-
KW Ha HeaBMXWMMU UMOTWU; 3acTpa-
Xo0BKM Ha CMP, 3acTtpaxoBaHe Ha
npaBHW Pa3HOCKW;
- Ipyna 2: 3agbmxkutenHa O 3a
onacHWM AenHocTu, acuctaHc, KAP-
0, KACKO, npodecnmoHanHu oTro-
BOPHOCTMU.
B Tabnuua 1 ca pageHn cpegHuTe CTOMHO-
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Table 1 shows gain summary on the de-
cision tree statistics, including the mean
values Y and the predicted values Y of the
conversion rate, the number and the per-
centage of observations for each of the
groups in each of the samples (develop-
ment and validation), as well as the stand-
ard deviation.

It could be seen from Table 1 that the vali-
dation sample confirms the results from
the development sample. In addition, the
risk of incorrect classification is low - it has
an estimate of 0.019 (or 1.9%) for the de-
velopment sample and 0.008 (or 0.8%)
for the validation sample.

A

ctv Y U MpOrHo3HUTE CTOMHOCTM Y Ha HU-
BOTO Ha peanusaums 3a BCsSKa OT rpynure
BbB BCsSika eHa OT wu3Bagkute (paboTHa
M BanuaaunmoHHa), 6poaT HabnogeHusa w
MPOLIEHTHOTO CbOTHOLLUEHME 3a BCSIKa OT
rpynute B CbOTBETHaTa W3BaAKa, KaKTo U
CTaHAapTHOTO OTKJIOHeHMe. OT TabnuuaTta
CTaBa $ICHO, 4e BanMpauMoHHaTa M3BagKa
NnoTBbpXAaBa pesyntatute oT paboTHaTa.
OcBeH TOBa, PUCKBLT OT HernpaBuW/Ha Kna-
cndurkaums € HUCbK — TOM MMa oueHKa oT
0,019 (unmn 1,9%) 3a paboTHaTa n3BagkKa
n 0,008 (nnm 0,8%) 3a BanuaaumoHHaTa
n3Baaka.

Table 1. Decision tree — gain summary by groups
Tabnuua 1. [1bpBo Ha peweHusTa — 0606 eHn CTaTUCTUKKM NO Fpynun

# of Cases % of Sample
Sample Group . - ~ Std. Dev.
Bpoii % oT Y Y
N3Bagka Mpyna CtaHp. OTKJ.
Ha6noaeHus n3Bagkarta

Development 1 140 58.6% 0.088 0.101 0.171
(Training) 2 99 41.4% 0.055 0.053 0.074
PaboTHa Total/O6wo 239 100.0% 0.074 0.082 0.140
Validation (Test) 1 59 59.0% 0.065 0.101 0.079
BanuaauuoHHa 2 41 41.0% 0.054 0.053 0.089
(TecToBa) Total/O61w0 100 100.0% 0.060 0.082 0.083

Source: Own Calculations / U3TOuUHUK: CO6CTBEHM U3YNC/IEHUS

The distribution of the conversion rate in
the two samples has a similar trend (Fig.
2), which confirms the results.

Cross-Validation

Cross-validation divides the sample into a
number of subsamples. Decision trees are
generated, excluding the data from each
subsample in turn: the first tree is gen-
erated on all of the records except those
in the first subsample; the second tree
is generated on all of the records except
those in the second subsample, etc. For
each of these trees, the stability of the
classification is tested using the subsam-
ple that was not involved in the tree’s gen-
eration.

Cross-validation produces a single (final)
decision tree.

The risk estimate of incorrect classification
for the final tree is the average estimate of
the risks for all of the trees.

PasnpeneneHneTo Ha HMBOTO Ha peanusa-
LMS B ABETe M3BaAKM MMa CXOAHA TeHAEH-
ums (dur. 2), KoeTo 3aTBbpXXAaBa pe3ysi-
TatuTe.

Kpoc-Banunpaauus

Kpoc-BanuaauunaTa pasgens usBagkaTa Ha
HSKOJIKO MoAM3BaZKu. [eHepupaT ce Abp-
BETa Ha pelueHusATa, KaTo Cce M3K/I4BaT
OAHHUTE OT BCSIKa eAHa M3Baaka nooTaen-
HO: MbpPBOTO AbPBO Ce reHepupa BbPXY
BCUYKKN 3aMUCK C MU3KJIIOYEHME Ha Te3n OT
nbpBaTa NoAu3BagKa; BTOPOTO AbPBO Ce
reHepmpa BbpXy BCUYKM 3aMUCK C U3KJIIHO-
YeHMe Ha Te3n OT BTOopaTa noAu3BagKa U
T.H. 3@ BCSIKO OT Te3M AbpBeTa Ce Mnpasu
npoBepka Ha cTabunHOCTTa Ha Knacnduka-
LUMsTa, KaTo 3a uenTa ce M3nonsea Nnoams-
BaZlKaTa, KOSITO He e y4yacTBasla B reHepu-
PaHETO Ha CbOTBETHOTO AbPBO.

Pe3yntaTbT OT Kpoc-BanupaumsaTa € egHo
€MHCTBEHO ((PMHANHO) AbPBO HAa peLleHu-
AaTa. BanuanpaHata no To3mM MeToA OLeHKa
Ha puCcKa OT Henpaswu/Ha Knacudukaums 3a
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Figure 2. Distribution of the conversion rate in the training and in the test sample
durypa 2. PasnpeneneHne Ha HUBOTO Ha peanusaums B paboTHaTa M TecToBaTa M3BaAkKa

Source: Own Calculations with SPSS / U3To4Hmuk: CO6CTBEHN N34YNC/IEHMNST CbC SPSS

As a result of the classification, generated
on the available data, the observations
have been divided into two groups accord-
ing to the conversion rate of the adver-
tised products (Fig. 3)

- Group 1 (Node 1): Financial Risk
Insurance, Real Estate Insurance,
Insurance of Construction and As-
sembly Works, Legal Expenses In-
surance

- Group 2 (Node 2): General Liability
Insurance, Compulsory Civil Liabil-
ity Insurance for Dangerous Activi-
ties, Travel Assistance Insurance,
CARGO, Professional Liability Insur-
ance, CASCO.

It is noteworthy that the grouping with
cross-validation confirms the one obtained
with the split-sample validation, with one
exception: advertising of General Liability
Insurance.

Table 2 shows gain summary on the final
decision tree statistics. It could be seen
from the table that the mean values of
the conversion rate for the two groups
are very close to those for the respective
groups of the development sample in the
split-sample validation.

dunHaNHOTO AbpPBO NpeacTaBsgBa cpeaHaTa
OUEeHKa Ha puCKa 3a BCUYKM AbpBeTa.

B pesynTtaT OT knacudukauusaTa, reHepu-
paHa BbpXy HanuyHuUTEe AaHHW, Habnwoae-
HMATa Ca pasfeneHn B ABe rpynu cnopep
HMBOTO Ha peasnnsaumsa Ha peksiamupaHuTe
npoayktn (®dur. 3):

- Tpyna 1: 3acTtpaxoBku cpeuy ¢du-
HaHCOB PUCK, 3aCTPaxoBKM Ha He-
OBVXVMMU MMOTW; 3aCTPaxOBKW Ha
CMP, 3acTpaxoBaHe Ha nNpaBHW pas-
HOCKM;

- Ipyna 2: obwa IO, 3agbixkutenHa
O 3a omacHM AENHOCTU, aCUCTaHC,
KAPIFO, KACKO, npodecmnmoHanHm
OTFOBOPHOCTH.

FpynupaHeTo TyK NMOTBbpXAaBa ToBa, MoO-
NIYYeHO C pasgeneHus noabop, ¢ eaAHO U3-
KtoYeHne: peksamaTa Ha obwa 0.

B Ttabn. 2 ca nomecteHn ob6obweHnTe cra-
TUCTUKM MO FPynu, OTKbAETO MOXE Aa ce
BUAM, Y€ cpeaHuUTe CTOMHOCTU Ha HMBOTO
Ha peanusauus 3a ABETE Fpynu MHOro ce
nobnunxasaT 40 Te3n 3a CbOTBETHUTE rPpynu
oT paboTHaTa M3BaAKa Npu BanMAUPaHETO
C pa3geneH noabop.

67



Vesela Mihova

Node 0/Tpyna 0
Mean/Cp. cT-cT
Std. Dev./Crang. otkn.0.126
n/6p. 339
% 100.0
Predicted/NMpornoza 0,075

Adj. P-value=0.000, F=27.901,
dfi=1, df2=1200

Insurance AgainstFinancial Risk; Liability lnsurall'n:e: Compulsory
Property Insurance: Real Estate; civil liability insurance for
Insurance of Construction and dangerous activities;
Assembly Works; Liability Insurance: General;
Legal Expensasinsurance Travel Assistance Insurance;
Property Insurance: CARGO;
3acTpaxosku cpewy duHancos  Liability Insurance: Professional
PHCK; 23CTpaxosxy Ha Heasnwimy  Liability; Property Insurance:
MMOTH; 3acTpaxosx<i Ha CMP; CASCO

33CTPaXOBIHE H3 NPAEHM PAZHOCHM
3aawn¥umenda 0 za onacHH

aeiHocTw; oSwa M0; acucTamc;
KAPIMO; npodeatoHanHy
oTtroeoprocTi; KACKO

Node 1/fpyna 1 Node 2/Tpyna 2
0.054

Mean/Cp. cr-cT 0.086 Mean/Cp. cT-cT

Std. Dev./Crana. oTkn. 0,154 Std. Dev./Crana. oTkn.0.083
n/6p. 177 nf6p. 162
% 52.2 % 47.8

Predicted/Nporsoza  0.095 Predicted/Mporsoza 0,052

Figure 3. Final decision tree with cross-validation

durypa 3. PnHasHO AbPBO Ha pelleHusTa Npu Kpoc-BaangaumsTta

Source: Own Calculations with SPSS / U3TouyHmnk: Co6CTBEHM M3YNCIIEHUS CbC SPSS

Table 2. Final Decision tree - gain summary by groups
Ta6bnuua 1. ®mHanHoO AbPBO Ha peweHusaTa — 0606LWeHN CTaTUCTUKK MO FPynu

# of Cases % of Sample
Group . - ~ Std. Dev.
Bpo# % oT Y Y
Fpyna CtaHpA. OTK/.
Ha6noaeHun n3Bagkarta
1 177 52.2% 0.086 0.095 0.154
2 162 47.8% 0.054 0.052 0.083
Total/O6wo 339 100.0% 0.070 0.075 0.126

Source: Own Calculations / U3TOUHUK: COOCTBEHU U3YNCTIEHUNS

The risk of incorrect classification is low - it
has an estimate of 0.017 (or 1.7%).

The distribution of the conversion rate
(Fig. 4) has a similar trend to that of the
split-sample validation.

PuckbT OT HenpaBunHa knacudukauusa e
HUCbK — TOW uMa oueHka oT 0,017 (unu

1,7%).

PasnpeneneHneTo Ha HMBOTO Ha peanusa-
ums (dur. 4) nma cxogHa TeHAEHUMS C TOBa
npu BanuamMpaHeTo C pasgeneH noabop.
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Figure 4. Distribution of the cross-validation conversion rate
durypa 4. PasnpesesieHne Ha HUBOTO Ha peanmsauuns rnpm Kpoc-sanmpaumns

Subsequent Analysis

The results obtained from the two valida-
tion methods are similar:

- The cross-validation grouping con-
firms the one obtained with the
split-sample validation with one ex-
ception: advertising of General Li-
ability Insurance.

- The mean values of the conversion
rate for the two groups obtained
through cross-validation are very
close to those for the respective
groups of the development sample
in the split-sample validation.

- The distribution of the cross-vali-
dation conversion rate has a simi-
lar trend to that of the split-sample
validation.

The General Liability Insurance ad has
an average conversion rate of 0.045 (or
4.5%), which brings it closer to the mean
value for the group with lower conversion
rate. Therefore, in the subsequent analy-
sis, the General Liability Insurance ad has
been left in Group 2.

AHanus Ha pesynTaTuTte

Pe3yntaTuTe, nosly4yeHn Mo [BaTa MeToaa
3a BannamnpaHe, ca CXOAHMU:

- TpynupaHeTo Npu Kpoc-Banmaauus-
Ta NoTBbpXXAaBa ToBa Npwu pasaene-
HMS noabop C M3KOYEeHMEe Ha pe-
KamaTta Ha obuwa Mo;

- CpeAHUTe CTOMHOCTM Ha HMBOTO Ha
peanusauunsa 3a ABETE rpynu, nosny-
YeHM 4pe3 KpocBanuaaumsi, MHOro
ce pobnmxkasaT A0 Te3UN 3a CbOTBET-
HUTE rpynun oT paboTHaTa M3BaAKa
npuv BanMaupaHeTo C pasaeneH noa-
6op;

- pasnpeneneHMeTo Ha HUMBOTO Ha
peanusaumnsa npu KpocesanvaauusTa
MMa CXOAHA TEHAEHUMS C TOBa Mpwu
BaJMAMPAHETO C pasaesieH noabop.

Peknamata Ha obwa 'O nMa cpefHO HUBO
Ha peanu3aumsa 0,045, koeto g gobnunxkasa
noeeye A0 cpeaHaTa CTOMHOCT 3a rpynarta
C Mo-HWUCKa peanusaumsa (OTKONKOTO A0
Tasn C MNo-BMCOKa peanm3auusa). 3aToBa
npv nocneaBalims aHann3 3acTpaxoBKaTa
obwa o e ocraeseHa B 'pyna 2.
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The results obtained from the CHAID pro-
cedure can be used to optimize the online
advertising strategy of the insurance com-
pany. In the interpretation of the results
below, the following distribution of the ads
to the appropriate groups is respected

- Group 1 (higher conversion rate):
Financial Risk Insurance, Real Es-
tate Insurance, Insurance of Con-
struction and Assembly Works, Le-
gal Expenses Insurance

- Group 2 (lower conversion rate):
General Liability Insurance, Com-
pulsory Civil Liability Insurance for
Dangerous Activities, Travel Assis-
tance Insurance, CARGO, Profes-
sional Liability Insurance, CASCO.

This distribution corresponds to the one
obtained from the cross-validation meth-
od.

Let the company set a minimum conver-
sion rate, below which the ad is consid-
ered ineffective. The following scenarios
are possible

- Scenario 1: Both groups have an
average conversion rate above the
minimum - no need for the compa-
ny to change its strategy.

- Scenario 2: Only Group 1 has an
average conversion rate above the
minimum - the online advertising
strategy for this group may re-
main as it is, while Group 2 needs
a change in the online advertising
strategy. If the insurance company
wants to reduce its costs, it could
directly stop advertising the prod-
ucts from Group 2.

- Scenario 3: Both groups have an
average conversion rate below the
minimum - then the company could
stop the ads of the products from
Group 2 and redirect their costs to
the products from Group 1 so that
Group 1 exceeds the minimum con-
version rate.

MNMonyyeHuTe pesyntatm MoraT pa 6baar
M3roA3BaHN 3a ONTUMU3MPAHE Ha OHMANH
pekfaMHaTa cTpaTerms Ha 3acTpaxosaTen-
HaTa dwupma. lNpn MHTEeprnpeTMpaHeTo Ha
pe3ynraTtute no-Ao0sy e Crna3eHo CnefHOTOo
pasnpejeneHne Ha peksaMuTe KbM CbOT-
BeTHUTe rpynu (OTroBaps Ha MOJy4YeHOTO
no MeToAa C Kpoc-Bannaaums):

- [pyna 1: 3acTpaxoBku cpely du-
HaHCOB PWCK, 3aCTPaxoBKWU Ha He-
OBWXMMM MMOTM; 3aCTPaXOBKM Ha
CMP, 3acTpaxoBaHe Ha nNpaBHW pas-
HOCKM;

- Ipyna 2: obwa IO, 3agbixutenHa
O 3a onacHM AENHOCTMU, aCUCTaHC,
KAPIrO, KACKO, npodecnoHanHu
OTFOBOPHOCTH.

Heka KoMnaHusTa e 3a510Xuna MMHUManHo
HMBO Ha peanusauus, Noj KOeTo cyuTa
peknaMaTa 3a HeedeKTMBHA. Bb3MOXHM ca
cneaHUTe CLeHapuu:

- CueHapun 1: U pBete rpynum mmart
CpegHO HMBO Ha peanusauus Hajg

MUHUMANIHOTO — HAMa Hy»X4a oT
npoMsiHa B CTpaTerMsata Ha KoMmna-
HUATA;

- CueHapun 2: Camo lpyna 1 wuma
CpeoHO HMBO Ha peanusauus Hajg
MWHUMANIHOTO - MNPV Hes OHNaMH
peksiaMHaTa cTpaTerns Moxe JAa
OCTaHe, KakTo e, gokato [pyna 2
ce HyXgae OT MpoMsiHa B OHJIaWH
peknaMHaTa ctpaterns. AKO OT 3a-
CTpaxoBaTesiHaTa KOMMNaHWA WcKaT
[a HamanaTt pasxoauTte cu, Te buxa
MOr/IM HanpaBo Aa cnpaT pekaamMu-
Te Ha npoAaykTu ot Npyna 2.

- CueHapun 3: W pBete rpynum mmart
CpegHO HMBO Ha peanu3auus nog
MWHWUMAJIHOTO — ToraBa peknamuTe
Ha npoAyKTn oT pyna 2 MoraT Aa
6baaT crnpeHn M pasxoauTte 3a TaX
na 6baat npeHacoyeHn KbM pyna
1, Taka 4ye TS Aa HaACKOYN MUHW-
ManHOTO HMBO Ha peanu3auus.

70



Decision Trees as a Business Online Advertising Strategy Optimization Tool

III1. Conclusion

A product or a service should not only be
affordable and of good quality, but also
have an effective advertising strategy, in
order to achieve good realization on the
market. Online advertising services such
as Google AdWords provide their custom-
ers with statistics on the performance of
their ads. Based on this data, each com-
pany could optimize its ads in Google’s
search engine, test new search keywords,
stop advertising temporarily, and so on.

To optimize the online advertising strat-
egy, various mathematical tools could be
used, one of which - the decision tree. In
the work presented, by solving a problem
from practice, the potentials of using this
tool for classification in the field of online
advertising have been outlined.

The classification has been done with
SPSS, using the CHAID method. After ap-
plying this method to the empirical data,
two groups with a significantly different
average conversion rate were found. Two
different approaches of validating the de-
cision tree have been applied: split-sam-
ple validation and cross-validation. They
provide reliability about the stability of the
classification.

The results of the two validation methods
have been compared, and then an analy-
sis has been carried out - which actions
the company could take to optimize its on-
line advertising strategy by applying ap-
propriate actions to each of the individual
groups (according to their average conver-
sion rate).

The work presented covers a problem that
has a practical application in business or-
ganizations from different spheres (the
field of insurance is used as an example
here).

The algorithm presented could be used
for other data (regardless of sphere) in a
similar situation.

As a next step for future work, the decision
tree (or another Data Mining methods)
could be considered to optimize some of
the other types of online advertising that
companies use to reach their customers.

III. 3aknouyeHume

3a Aa vMa eauH NpOAYKT wiau ycnyra Ao-
6pa peanusaums Ha nasapa, Toi Tpsibea He
CaMO [a e KayecTBeH U Ha gobpa ueHa, Ho
N Aa nMa eeKTUBHA peKksiaMHa cTpaTerus.
Ycnyrute 3a OHNalH peklaMmpaHe KaTo
Google AdWords npenoctaBsaT Ha K/IMEH-
TUTE CU CTaTUCTUKWM 3a MPEeACTaBAHETO Ha
TexHuTe peknamu. Ha 6asa Ha Te3n AaHHU
BCsIka pmpmMa Moxe Aa onTuMmu3lmMpa pekna-
MUTE CM B TbpcCaykaTa Ha Google, ga wms-
npo6bBa HOBWM KJ/IIOYOBM AYMU 3@ TbPCEHE,
Aa Cnpe peksaMaTta CM BPEMEHHO WU T.H.

3a onTMMM3MpaHe Ha OHJIaWH peKknaMHaTa
cTpaterns Ha nomow, uAaBaT MaTeMaTuye-
CKM WHCTPYMEHTU, €ANH OT KOUTO — AbPBO
Ha pelweHusTa. B HacToswaTta paboTa upe3
pelwaBaHe Ha npobsieM OT MpakTuMKaTa ca
N3/10)KEHM Bb3MOXHOCTUTE 3a M3MOJSI3BaHe
Ha TO3M WMHCTPYMEHT C Len knacubunkaums
B chepaTta Ha OHMAWH peknaMarTa.
KnacugukauuaTta e HanpaBeHa C nomoLuta
Ha SPSS, wu3non3eariku Metoaa CHAID.
BbnarogapeHue Ha MeToAa Ca HaMepeHU aBe
rpynM CbC 3HAUYUTESTHO pasfIMYHO CpeaHo
HMBO Ha peanu3auus. lMpunoxeHn ca ABa
pasnuMyHM NOAXO0AA 3a BanMAMpaHe Ha Abp-
BOTO Ha pelueHusATa: BaaugmpaHe C pas-
aeneH noabop u Kpoc-Bannaaumsi, KOUTO
AaBaT CUIYPHOCT OTHOCHO CTabwuiHOCTTa
Ha knacudukaumaTa. Pesyntatute oT ABa-
Ta noaxoAa 3a BaJMAMpPaAHe ca CpaBHEHMW,
Cnes KOETO € HampaBeH aHanmM3 Ha ToBa
KakBuM [JeNCTBMS MOXe Ja npeanpueMe
dwupmaTta, 3a Aa onNTMMM3Mpa peklamMHaTa
CW CcTpaTerusi, Kato MpWIoXW aAeKBaTHU
OENCTBUSA CNpsIMO BCSIKA eaHa OT OTAeNIHUTe
rpynn (cnopen CpefHOTO UM HMBO Ha pe-
anusauusa). Hacrosawarta paborta obxBalia
npobnem, KOUTO MMa NpPaKTUYECKo Npuno-
XXeHune B BU3HeC opraHMsauum OT pasinyHu
chepu (3a nnrocTpaums e nanonseaHa cde-
paTta Ha 3acTpaxoBaHeTo). lNpeacTaBeHUaT
anroputeM 6M MOrbA Aa ce u3nonaseBa 3a
APYrn AaHHW B CXO4HA CUTyaums.

KaTo cneaBalla CcTbMKa 3a HaarpaxaaHe Ha
paboTtata 6m mMorno ga ce pasrnega npu-
JIOXXEHMETO Ha AbPBO Ha peweHusTa (Mam
ApYr MeTOA 3a MHTENUreHTeH aHanu3 Ha
AAHHM) 3@ ONTUMU3MPAHE Ha HSAKOM OT OC-
TaHanuTe BMAOBE OHJIAMH peKsaMa, KOUTO
dupMuTe M3NoN3BaT, 3a Aa AOCTUrHaT Ao
CBOMUTE KJIMEHTHU.
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