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Uunbtwlnunipjut phdugh wpphwluwbnipmbp: Zupught Bjuwdnunbbph’ wyn
pYnud pupgdws Glhluwuninbbtph, julhuwuwnbunidih wowetuyghtt uplinpmipinit niih
Yunwjwpm pjntutinh hutfwp hwplupnigbinught punupwlwbnipul,
poobknughtt gnpdplipugh oppwbwlubipmd hwpluyhtt Byudninbtph b Swhubtph
Spugpunpduib, htywtu bwb pughwinip nnbuwwb juynbnmpub Jpu nitbbigus
qquih htnbwputph wwwndwnny: Zupuyhlt wwpnuwdnpnipgnibbiph yunwpnidhg
huntuwhnidp pwpwpnud b ohupughtt hwdwlupgh wdpnnowljwbiniegniup, husp
tjuqbgunud t hwbipuyhtt Junwhmpiniup, b hwigtghnud | tiwdninbtph Ynpunh:

Zuphuyhlt Gywdnunbbph hwjwpwgpdwi b hwplughtt ppwdwpwpunnudubph
tholt uyp pupy kb hnjujuyulgws, hull Byuwdninbiiph hunnwly jubuwnbunudp
Jwhnws bt Ejwuninbbph wpnwhnuph htwpunlnp wnpnipbbph, wyy pdoud
hwpltphg untuwhbine b pwpnunipiub ghwyptnh huynbwpbpnidhg b Jtpugnudhg:
Udtiht, spugwhwyngws hwpuyhlt hpudwpwhinnudutpp upnn B hwpluyghts pinh
wbhuwjuwuwp  puwodwl  yuwndwnr npunbw, pin npod Yopgpws  Bywdnh
thnpjuhwunmgdwb phint wquhyd hwpl J€upnputph hwdwp wdtih d6s Yihuh, hisp
Juwpwph hwpughtt  hwdwlwupgh  hwdwswhnpiut ot hwuuwpnippub
uljgpnibipitipn:

Unbbwinumput  phdugh wpphwuwimpmoitp wuwydwbwdnpjws &
Ybpnowpunpjwé  hmbquuwbphbpnyd, highg B plund £ wjn  gqnpéplpwghbph
guuwhwundwb b jwlppwnbudwb wihpwdbonnipniup:

Uunbbwlununipjut bywnwlp b jiughpibpp: 2Enwgnunipjub tyunwulbh |
wll Zwywuwnmwbnd  hwplughtt | GBwdnunbbph . ubjuwnbudwb anp
Ubpnpupwbnipini”  Yhpuntind wdwbgulub b wyplunpuwbpuwihtt  wdjuibtph
wnpnipbbph Ypw hhttgws Ubphbuwjuljub niumguwlh (wjunthtn UNk) dnnbyibp:
Zupuyhtt  hwodtunipniiitph wfpuybbpht wjwbguwluwb  wwywihinudb
punuydnud E wyipbiinpuibipught vijuiinh hwoghle: dpwtip wyb ndyuubph B, npnbp
Lhpluynidu skh ognugnpsynd 22 whwnwlwb Bywdnunbbph Yndhnbh (wunthbn’
N6u)  Unqihg  Yupbopmpmih  wwn],  dwubudnpombu,  nbqupuopiiub
htwnlwbplitphli b hulhs gpudwpynuyhl Ubpklwmbbph (wumhbtn 220) pupdp
hwwpwluinipub  wfjubtphls  ZEnwgnunipniith. ngndws £ hwplbphg
huntuwhdwb phyptnh huwynbtwptpdwi b Bjudninbbinh ghwhwndwb Loqpunipjut
pupdpugduip UNP wignphpdutnh Yhpundwdp b todws wypbnpwbpughl njutkh
ubpundwdp:

dtpntoju] byuwinwlht hwubbint hwdwp wowewnpdt] b 1niddty B htinlyuy
hubinhplipp
- Sqpunipniit o hnuwjhmpnoitt wywhndbine . tgunwlynd  wwppbp

wnpnipiiphg  wpuqubph, wn  pdmd 22U-Ukph Ywnpnbbbph  pupdp

hwwhpwljuwimput b woppwphwgpujubt ghpph  jutiph  vwhdwbind,
hwdupwgpnid b dwppnud,



- Juwbpwwntundibp hpwlwbwgubine twwunwlnd UNR dh owpp dnpbjubiph
oquuugnpémid, hlswhuhp Gl nghuwnhl nhgpbuhwil, npnomudubph Swnbpp,
wuwinwhwlwl wbunwnbtpp, qpuphbbn  jupwtnidp b gpu wwpuntuwy
LightGBM-,

- Juwbpwwntundubph phnhwbpwlwbugndt ot hntuwwhnpnoiit wywhndbne
hwdwp ROC-AUC swithwbhoutiph hhdwt Jpw  dnpbjutph qhwhwnnd b
plhwnpnienil,

- ujuwbtph pwquymd wolw pnpp hwpl JSwpnniutph hwdwp hwplbiphg
huntuwhtnt hwuwbwlwinipniip ghwhwuntint iywnwlnd (wdwgnyb dngbih
utwugnid,

- wowdly bnybwlwb plultpoipnibbbphtt hwynbwpbipbint tywwnwlng KNN-h
utpypnud” hhdudws dhtwbuwuuibs mdyuttph 4puw,

- hwdbdwwnbnd twunwgh hwjwpugpjwsé  Bywdninbbpp jubluwnbudnn
Eyuunintbph  htwn'  pwpgws hwpluhtt  Bywdninbbph  htwpwdnp
Jdwpnudutinh quwhwunmd”  Ejudninbbph Ynpoiunbbph pugwhuwyundwt b
ujuqbgdut bywwnuyny:

Unttwhmumpyub opjiljinp b wewpljui: Unkiwinunipjub hbnwgnunipjub
opiljinp hwply Y&wpnnlikph gnpénibibmpinitib b, hulj htwnwqnumpyut wewplui’
pupgywéd hwpluyhtt Gludnunbbph pugwhuyunnudp b wownbbghw) hwplught
Eyuunintbinh ghwhwwnnudp:

Unttwhmumpjut  nbuwlut, wnbnijunjuyut b JdEpagulput hhdpkpp:
Unwownpws uunhptinh inddwb hwdwp nbuwlwb hhdp Ba Swpwyt] hugpiiuub
nt wptnwuwhdwiyub vh owpp htinhtwlubph wohiunnipynibtbn: Unkhwhununipyub
huwdwp nmbntjunduljub hhdp tu dwowgt) MGY-h wyuiutpp’ npoalp hwuwbh Bu
nupdt] htinhtwlyh Ynnuhg hpujubwgdus hwpgnidubinh dhongny: Yhpwmlty G dh
ouipp ndjubtph JEpuhnudwb b wunpwundwb dnnbgnudutp b hopdwpldly Ba
wnwppptp UNR dnpljubp: Unwownpwé juunhpubph msdwbl, hwoduplubph b
gbuyuunltputph Jupmgdwbh hwdwp oquuugnpddty] B Python Spwqpunpdwb
1kgnit b Microsoft Excel Spwghpp:

Unttwhmumpyutt  hhdtwljuwt qhuwljutt  wpymbpubph o tnpnypen:
Unbhwhinumpjubt  oppwbwlubpmd Juwunwpdws nunidbwuhpnipmiitiph o
YbEpnudnipniiiiph hhdttwut ghnnwljub wpgymbputpp b ghnwlwb bnpnypp
htunlyuyh G,

— Zunul] jubhiunbunidubp hpuwbugibtine hwdwp hinpdwpldt b pugwhuwyngd by
i pwpdp hwdwhuwlwibnmpub njuitph hnhnjowlwbbbph untpddut b
oguuugnpsuwb Ubpnnutp:

— Zwply Y&wpnnbibph winnignidbpnd wuydwbunnpjws wpdwquiiplibpp pinpnotyny
hwdwp, quwhwwnyty E nbnupwohidwt hnbwipltph wptgnipeintun:

— dbpmsyly B hwphtphg puntuwdhbine ghwypbph huynbwpbpdwt UNR Jdh owpp
unphiitp b dwbpulphhn qhwhwundwb dhongn] pugwhuyndty t hwplbphg
huntuwhtynt nhyptph wdkbwwpynibwd bn dngbp:
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- Qhwhwnl) &b pupgiwé htimpun]np hwpluyhlt Ejwununbbpp oquuugnpétyn]
hwpltphg ntuwhbine hwdubwluwbnipiniiiipp U KNN dngbp, naph wpnynibpnud
pugwhwyudty £ np wowowplynn dUnnbgnudp  Yupnn b JEpuwlubquby
wnuybjugnyup 1.3 wiqud wdtih swwn hwpuyhtt J€wpnidubp’ oguuiwgnpsdting
unniqiub Bupwpldws puipnipniuutnh 72%-np:

Unttwhmumpyut wpynibipitph tibuwmfwi b gnpstwljmt tpwbwlympinitn:
Unwowplyny  dbpnyuwpwbinipnibibttpp b dogljulipp M6Y-h wfyubbph
hudupugpdwb b twibwlwut uldwb puquuwupnipnibitinh wenudng Yupnn Gup
hwtfupk) wpwbgpujhlh wowephipwg G ninmiwé Fhqlbuh Ykpnisnippubt (BI)
Jupnnnipgnibbbph pugyuybdwin: Zuplbphg pnwuwddwb nhypbph huynbwpbpdwi
hwdwp UNPk dnnbjutiph bEpppdwt wpgniipnud MGY-0 wuunud © hwplbinhg
huntuwhtnt nbid wuwypwph wdbih wwpg b wpynibwdbn dnntgnud: Udbhb,
optunpuwlutt Yupqunpnudt wppbl pignidws t, b bywunwlughtt hwdwihp
hwpluwght  unnignidubph  npnowlh  winynup!  htwpwinp t hpwljwbwgity
wnwownyyny UNE dnnbjh hhdwb Jpu piinpdnn hwply J&wpnnutph dnwn: Fugh wyy,
wolw  hwdwlwupgbpnid  wbuwwb hbnbgpdwb byuwunwlynd  hwplught
thnpdwgbnbitph Ynnuhg Whpuynidu wyp pununphsutp bu Ghpwplynud Eu tkppht
qiwhwinumb ndjuibph hwdwwywpthul Jhpnisnpub b npnontibph Yuyugdwh
gnpdpbipuglitph hwdwp: Cunn bnipyul, wju bwhwdbniinipniabtpp Gipungpnud B
MGY-h gnpduwnbwlub Eupwlunnigdusdph wpnhujubugduibt ot wdpuwyindwih
nnniwé hwdwinkn gwbpkp hiwupunnpmpmb wun] hwnpwhwpl) hwplbphg
huntuwhtnt gwptph hwyubwpbpdwt b Bywdninbbiph yuwonywinmpuih wénn
dwpinwhpwdbpbbpn:

Unttwhmumput  wpymbpikph  tiopdwpynudp ' hpowwwpuwlndiukpp:
Unblwhinumpjut  hpuwywpuwynwdubpp  wpunwgnuws & Uhpunwlub
wphbunwiut puwbwlwbnipnily (Applied Artificial Intelligence) L «Qupqugdwl
niunifbwuhpnipnibiiip wduwghp» (The Journal of Development Studies) Ulynwniuh
gullh dhowqquyhtt wduwgpbpnud, hswybu bwb «Upptnpubps, «Swpwdwoppwi b
wohuwph» ghtnuljut hwbinbuttipnud:

Unttwhmumput juenmgduspp b dwdun: Unbhwhimumpmnibn juqijus
ubpwénipnilihg, Enptip qnipuibphg, Eqpuijwugnipinilihg, oguuugnpsywé
gpulubnipjub guiilhg (73 wiinil) b hudEjusutphg: Unkhwununipmniop jugqddws
£ 114 tohg:

! https://www .arlis.am/DocumentView.aspx?docid=191233
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Uhpwonipnimd bEpugugdl)] b phduygh  htnnwgnunmipjub byuunwlitpp,
nbuwub puqub, dEpnpupwbulub hhdptpp, ghnmwulub tnpupupnipnibiitpp,
hhdtwuub Ggpuljugnipinitittpp, hsybu twb jhpwpwwb ghrnwljub b gopstwljub
Ubpnnubtpp:

Uwnttwpununipjub wowehtt  «Zwpluyghtt Bjudninibph  jwijpunbodmb b
nfjuybitph wypnpuipuht wnpnipbkphtt Jepupkpnn nbuwjut puqus ghunod
dwbipudwub winpunupd E junwupdnid huplyught Budnonbtph jujuwnbudwi b
hwplujht.  jiwppupunipgub htin injujuyulguwénippui Yuplnpnipjubp,
ujuiiiph wypbnpuwbpwhtt wnpniputiph vwhdwbdwbp b wwpptp tbuwlubph,
htswytu bwl uyb hwpght, ph hlynt Bu gpubtp Yuplnp, hsybu twb hpuuwbwgdt b
2Z-h hunhinighntiw] Junnigwsph ntuntdbiwuhpnipyni:

Zupuyhtt tjudnunbtph juljuownbunudp Joujub bhwbwlnipnit mbh
Junrujupmpjub httwbuwjubt ywbwdnpdwbh b punupulubnipyut douldwb
hwdwp, nph  wwwunwlht E Lgphnn Juwbpuwnbul]  wwwqu  hwpltph
hunjwpugpmulibpp witnbuwlwh whwpynibu]binnipimithg unuwtine hudwp:
&ogqphn Yuwljpwwnbumdutpll oginid G pugwhwynty] hwpluyhtt Gywdninbitph
thnthnpunipniiiiph nnpunttpp, ogmd G pwnupwlwbnipjub Jhipnsmiput b
hwplupnigbiinughtt. Wiwbwdnpdwt hwpgmd: Uwljuyt, hwpluyhtt Bludnunbtph
Yuwthiwntunidp pujuwlubihtt pupy E, wpunwphlt gnpdntiibph, hwplupnigtinughe
Uoulnyph U hwpltph ywhwbebinh shunwupdul wuwndwnny?: Udtihtt' hwplught
Stnph wojuynipjubt wuwndwnn] ynntighw) hwplughtt Byuwdninbitph qquih dwup
dund & shpugdws®: Ugu gbnpp hwipuyht optuptitph b Yuwbnbwlupgbph hwdwdwyh
huwjuwpwgpdwl  Bupwliw hwplhh gonidwph b hwplughtt dwpdhtttph  Ynnuhg
thwutwgh hwjwpwgpdus gnidwph dholt muppipmpinit b Udth wupg, nqu hwply
JSwpnnutiph Ynnuhg Jéwpdwi thpwiuw gnidwph b junwdwpnipjult Ynnithg
thwutwgh unwgdws gnidwph dhol’ hhdtwlwlmd hwpluwphtt GBywdnunbtpp
pupgubint wuwwmdwnny, wnwewgus nmwpptipnipniui k:

Unju Yuwluwunbudwbh dbpnniutpp ny wdpnnowlub Eu b stb wpunwgnnud
nbnbuwui?, pwnupuluwt U hpuwjwlwb dhowduyph pwppmipmibbtpp’: Uy
dwpinwhpwtpbbph hunpwhwupdwb hhdtwlwb dninbignidubinhg dtyp ndjuybtph ny
wjwinuijut wnpmpbtph b gpubg dowldwb dkpngubph oquuugnpdnidl  té:

2 Chatagny, F., & Siliverstovs, B. (2013). Rationality of Direct Tax Revenue Forecasts under Asymmetric Losses: Evidence from Swiss
Cantons. European Economics: Political Economy & Public Economics eJournal.

3 Murphy, R. (2021). Reappraising the Tax Gap. Combating Fiscal Fraud and Empowering Regulators, 61-74. P. 51

4 Heinemann, A., Kotina, H., & Stepura, M. (2017). An Interdisciplinary View on Tax Revenue Estimates and Forecasts and its Impacts on a
Multilevel Public Budget System, 127-128.

5 Xiong, F., Chapple, L., & Yin, H. (2018). The use of social media to detect corporate fraud: A case study approach. Business Horizons, p. 4-8
6 Warner, G., Wijesinghe, S., Marques, U., Badar, O., Rosen, J., Hemberg, E., & O’Reilly, U. (2014). Modeling tax evasion with genetic
algorithms. Economics of Governance, 16, 165-178.
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Lhpluynidu httwpu]np | gty puquwphy widyuiutp, npntp Jupnn G oquuugnpdy by
pupgué tjudninbitiph jubppunbudwb iyuwinwlnyg: 9ipehtiittpu hwjnth Bb npytiu
«uypbinpubipughtt myuibtipy’ wfjuyttp, npnbp wyny wwhht st oquuugnpdynid
hwpluwjht  dwpduh  Ynnuhg' hwpltphg pnwwhtio;e hwjuwbwwbnigpniinp
Julthwntubint hwdwnp:

Unyt wnklwpinunmpub sppubiwjutpnid hhdbiwlubmd juplinpdnud b Eplyne
whuwlh  nuikp, wh b 2%U-bbph  Yupnbbbphg  uwnwglnn  pupdp
hwwpwljuwimput b Juppwugbuyhlt wdyuwittph, npnbp gnyg b wnwhu hwply
J&wpnnutph Yondhg pwpnuunipnit junwpbine gppuywundwnubpp: 23U0-ukph
Yupntbubphg unwgdnn pupdp hwdwpwlwbnipyut wdjuibtpp poy; Bb wwhu
hwpluhtt dfwpdhbtiphtt hpuwb dudwbwlnid wuwnljtpugnid juqdl mbnbuwljub
gnpénibtinipyub b hwply J&upnnbbtph Juppwgsh dwuht’: Uju wjubbpp poy; b
nwihu hwdwywnwupiwb dwpdhtiibphtt huynbwptpl] iwppwggniowging wowbibp,
husyhuhp Eu wbjwint gnpdwpplitipp jud hujuwuwut hwodbnnipnibittpn, npnbp
Ywpnn Eb Jyuyl) hwpltphg unmuwhdwt hbwpwdnp gbyptph dwuht: Uhtiing
duwdwbwly, hwplhwb pyipnegnibiipnud hpwljwbwgynn unnignudp bnybwbu, jupnn
t wqnb] unmquwb skhpupws phybpnipmbbbiph Juppugsh ypu hwhqhghtyn]
Juppugbuyhle thnthnjunipyniiibphs: Zhinwgnuinipyul onpowbwlubipnid
wpwowpnyynud E tpynt Yubjuowduplws, npnlp pugunpnid &b hwply Jéwpnnutph
wpdwqubplitpp’ uvinmgmudutph pipugpnid wywhwbotinh junwpdwb puptjwddub
wljluihpp yud unmgnmidhg htnn wwhwbettph Junwpdwt tWugnudp: Fugh wyy,
nuunwfbwuhpmipnibiiipp gnyg b viwhu, np npbl mwpwspnid unnignidutph
pwbhwlh wlbjugnudp Ywpnn bt wqnl] hwpbwb  wwpwspbbpod  hwplught
wwhwbelbnh Juunwpdwi dwwpnuih dpu: Uw JUuynud E ugb dwuhl, np hwpl
J&wpnnutnh Juppwghdp hwujuwbwint hwdwp hwpbwb mupwsplitiph wdyuyutpp
hwodh  wobbp Wwbwluwih Ywplnpniempnih mbh: @t bdwb wdyubutph
oguuugnpénmidls  huipbhtt dwpnwhpudtp b wjinmwdbbwiihy, wybh wpdbpunp
wuwnhtpugnid £ wiwhu hwpughtt pwppuiunipyutt ghypbph jwlwnbudwb
Uwun]  (pughbiny wjwinuimb wfubbph wnpmpibpp hpwlub  dodwbwlh
nbnbuwlub b Juppugduyhtt wgnubiswbtitpny:

2Z mbnbunipiniinid hwplught Bjudnunbtph juhwnbunidubpp hhdws B
nbnbuwlul wgh gmgubhotbph, hwplughtt Jupswpwpmpub gopénubtph L
optunpuwlutt thnthnjumpnibitinh Jpu: Ulgpenud  jubjupwntundp uudnud L
nbnbuwwb weh jubjpwnbudwdp, nph hhtwb Jpw wyinthtnb guuhwundomd £ Z0U0-
U, nphg htwnn quuwhwunnmd | hwupltp-ZLU0 hwpwpbpulgnipniip: Lywnwlughl
Jupswpupmpni hpuwbwgubint b ptunipubbph wpynibwdtn oguuugnpénidi
wywhndtint bywwnwln M6Y-p guhwhwwnnd t hwpughtt denpp: Fhwhwndus

hupluyhi &knpp punugws | bplym pununphshg jupquuyuhwlwb  &bnp

7 Gemmell, N., & Hasseldine, J. (2014). Taxpayers’ Behavioural Responses and Measures of Tax Compliance “Gaps™: A Critique and a New
Measure. Fiscal Studies, 35(3), 275-296.
8 Lediga, C., Riedel, N., & Strohmaier, K. (2020). Tax enforcement spillovers — evidence from South Africa. SSRN Electronic Journal. p.12-16
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hujnbwpbpdwt hwdwp Yphpundnn wwbqulubt dbponutpp puduljwbuswh
wpynibudbn skl UNR-0 wowowpynud £ nsnd, npp ownn wpgnibwdbin L
njuiitph (wytwswduy JEpmsmpjub, bowbbtph Swhwsdwl b windwihwbbtph
hwjnbwpbpdwtt  gonpénud'™:  UNR  wignphpdbtpp Jwpnn &b pugwhuwynby
hwpnupnipiut wbqud tdopp  bowlblibpp, Ywlppwunbubl] tnp dhwnnwdubpp b
htwnwpluniput hwdwp wnwetwhtppnipintl tnu) pupdp phujuyghtt nphwptpht:

Gnynipnih nibh hwpluihtt pwpquhinipyut ghypph jubjuownbudwt Jdbe
Yhpumny tpynt hpthwiwi UNkR Juwnbgnphw Jbpwhulpdnn b sdkpwhuljyng
nrunignid: YEpuwhuljynn ntunignidp mwpwsdws dkpny Ehwupuyhtt hwpqwponieywub
ntwpbnh huynbwpbpdwi dnpljibipnud b tbpunnid £ dngbihtt hwyunbh wjjuitph b
whuwlubph hnjuwbgnid, twb poy £ ruwhu niuncduwuehpty bowbiikpp b gpubtg
hhdwt Jpw Ywbpuwnbundubp Juunwpl] ntumgdwb ooymud: Uniu Ynnudhg,
sytpwhuljdnn mumgmp thpuemd b udjuylibph ke Gowbiikph npninid wnwibg
twhwybu vwhdwidwés whuwlutph: Uju dbipogh bywunwlb b pugwhugynby
Uninpuyghte ujuiutiph whliljuin Yunnigqusplbinp Yud puplus
ophlimsmthnipntiibpp wewbg hunwly wpdwquibiphbph!:

Uju qunwd plbwpydnud &b twb Jhpwhulynn numgdwl  vnwwpusdws
Yhpwnbihnipnih mbugnn Yuwbhwntunn donbjudnpdwt hhdbwlwb wbuwlubpp:
Lutwpydny Unphiuitpp Uhkpwend Gl (nghunhly nbigptuhw, npnomdtph Swn,
wuwnwhwljul whnwn, qpuphtin upwtnd b gpuw hwnny LightGBM wnkuwyp,
npuig  Ubkpphtt  JBpuwlhquubph ot wwppbpoipoibitipp: Uju dngbjibinhg
mpwpwbsinipp thopdwpluub hoynud . Bhpwpdoud £ dwbpwlplhhn
thnpdwpbiimpjul, nph JEpptwljub bwuwnwlp pupgus tjuuninbbtph nhyptph
huynbwpbpdwt wdbbwwpynibwdtun dngbh npnonwdu E:

Ypughttnh upwinwdp UNQR gnpshp t npp hwdwpudpmd b ey ntumgdwb
Unntjlikpp, unynpupwp npnoUwmb Swnbpp, npybuqh unbnélh wpunfb] nidbn
Jwihimnbutmt unynptyny bwhiht upouglibphg b oqpuntym] Unghih pupnmpnibp
Unntih hunnlympmibbphl Ungh] wiknpn hwpdupbgmdp Gubibmb mnnlus
niunigdwlt wpgnibwdtunnipiub yupuwdtupip Yhpuotint dhongny: SYjwutph
wrmbdht wpwbdhl ophtwswthmpibiitph Ypw Yhbwnpnbwbuwm] hbwpunnp &
uqhghty uUnphih puppmpnibp Upwdwdwbwl hwplwpbghlym] wji  pupg
hwpwpbpnipnibiiphtt: Unpniunbbtph pwpn dniiljghwtt nignuilh Wwqbtighbing
thnpuwupbt wyb upgbgunud L oyynhudwjugdw gnpdplipugn!:

N

(B @) = argmin ) L, Fu-y () + Bh(Gis @)
i=1

11 Abrantes, P. C., & Ferraz, F. (2016). Big data applied to tax evasion detection: A systematic review. 2016 International Conference on
Computational Science and Computational Intelligence (CSCI). p. 436-437

12 James, G., Witten, D., Hastie, T., & Tibshirani, R. (n.d.). An introduction to statistical learning: With applications in R. p.127-151,373-285
13 Friedman, J. H. (2001). Greedy function approximation: A gradient boosting machine. The Annals of Statistics, 29(5). p. 1192
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pwlh np bwhlhtind MGYU-h Ynndhg nwpwspuhlt JEpmsnipnit hpuljwbwghbin
httwpwdnpmipinit sh Enb, huy thpuyugdws Jhpnwdnipnibp yupnyg b ogruuljup
1htt] bwpyhund wbhwpn ophtiwswhmpinibitpp b dhnnudubpp pugwhugynbiny
gnpdplpugnud:

Unnwlugpnid  quuidnn pllbpoyegnibbbpp pugwhwynbinyg  hbnn  bpwbg
unniqgiub U pwpnuipunipubt dwuhtl mbintynipinibbtpp hwdwlgdl b, wyjtinithbnl
Uowllly phlybpnippub twljuppulh wdjugbbph htn hudwnbnbin hudwp, ophtiuly
wniphnh  Bipupliws  hwpbwb  pblbpogpynibbtph piphwingp phdp Yud
hwpnupuniput hwdwdwubnpmnibp:

Enpnpyg puyginud, Wowldly Eu pupdp hwdwhiuwbngpyub vdjuybtpp 22 U-ubphg
b hpwlwbwgdt E unp hnhnjuwlubbitph untnddwb dh owpp dninbgnudbp: dpwtp
ubpuond  tb wytiwhuh gqopdwpptiph hwdwhidpnd, hswhuhp B plghwbnip
Juwwnpp Yud popupiduws 2P0 Yupnubbph Jhohtt pwbwlp, hipwbu bwb
whniwhwbkph huynbwpbpmup dhopupnppulwi thowluyph dpw hhulin]ws jhun
otnnudtbiph pwbwlh pwgwhuyunnudp b dwubwlh nbigpbuhuygh  hhdwb  Jpu
thunnudubiph  hwynbwptpnidp: Twubwlh  nhgplivhwb wpgnmibwdtn dbpnn L
unjuiitiph depnidnipyut by dhnnmdutpp qubtine hwdwip, pwbth np wyb Yupnn L
hwjnbwptnt) dudwbwlh phpwgpnid dhnnwdubnh thnthnjunipniitpp b $hputy ny
gbuyhl hwpwpbpulgnipiniitpn: Uyl ogunugnpdyty b jnipupwbisnip 23+U-h hwdwp
wpwbdhl b wpnwhwil] Ewjtyhuh hnthnpjuwubitp, hiswhuhp b piydwb Yentph
pwbwlp, hwndwsdh dhohlt tninnnienibp b ptpnipiub htnthuhgnipniip:

dtpptwlub nmdjuibtpp uvnwbwing htnn untnddty tb wwppbp dngbubp
wjugnyii plnpm Gyl Yhpwntind  gwbguyhtt npnbdwb
hhybpwywpuubnpuhl ounhdhqugnid poynp Ungbjitkph hudwp jubhunbu]b) b
hwpnuumput  ujh  nhupbpp, npobp wbnh  Ymbbkbhwh 2023 pdwlwihi’
oquuugnpstiny 2022 pdulubh b wlth Juy dudwbiwjwhwndwsh wuwndwlub
uyuiitpp: Unghih Yuynitnpmiip b pghwbpugdwt Yupnnnipynibtitpp
guwhwunbint  hwdwp nwundbwuhpopmith oguiwugnpsty £ ghwhwndwl
Sognuainipnilp, F1-gnighsp b ROC-AUC suhwhoutpp: Unnbjutph hwdtdwnnipiniup
nuwnr ROC-AUC-h gnighsh ubipjuyugdws th gduwyuwnljtip 4-nud.
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Train = Test

LightGBM Gradient Boosting Random Forest Decision Tree Logistic Regression
4: iy
, LightGBM-
ROC-AUC
i '
(RFE)
RFE-

30

model = LGBMClassifier(random_state = 42, max _depth = 4,
n_estimators = 25, min_samples_leaf = 15,

boostingjype = 'dart’,class_welght = 'balanced")

random _stateg
, max jdepth-
, hjestimators- , min_samples_leaf
, boostingJtype-
class_weighti

SHapley Additive explanations (SHAP)18

17

18 Lundberg Scott M. and Lee Su-In. 2017. A unified approach to interpreting model predictions. In Proceedings ofthe 31st International
Conference on Neural Information Processing Systems. 4768-4777, p.4772-4776
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CAPHUKAH APCUHE APCEHOBHA

“ITPOI'HO3MPOBAHUWE HAJIOI'OBBIX JIOXOJIOB HA OCHOBE AJIbTEPHATHUBHBIX
JAHHBIX (HA TIPUMEPE PA)”.

ABTopedepar JpccepTariii Ha COMCKAHNE YUeHOU CTelleHN KaHauaTa
3KOHOMHUYECKUX Hayk I10 crieruanbHocTd 08.00.08-
“MaremaTiyiecKoe MOICITUPOBAHUE SKOHOMUKH .
3anmra juccepraimy cocroures 13-ro ceHrsiops 2024 roja, B 13:30 yacoB, Ha
3ace/laHuU CIIEIUaI3UPOBAHHOTO coBeTa 1o skoHoMuKe 015 KBOH PA,
JefictByIomero B EpeBaHCKOM ToCy IapCTBEHHOM YHUBEPCUTETE
110 ajpecy r. Epesan, 0025, yi1. AGoBsHa 52.

PE3IOME

IIporHo3upoBaHye HAJIOTOBBIX IIOCTYIUICHHUH SBIISIETCS. OCHOBOIIONIArAIOIIM acTIEKTOM
HAJIOTOBO-0O/PKETHOM IIOMUTHKHU W TOCY/JapCTBEHHOIO (UHAHCOBOrO InIaHMpoBaHus. OHO
[I03BOJISIET AHATU3UPOBATh OXKHUJaeMble MCTOUHHKU JIOX0Jd, YTO B CBOIO OUepe/p IOMOTraeT
TIPUHUMAIOITUM PEITICHHS JIMIIAaM Pa3yMHO paclIpelelsITh Cpe/icTBa Ha OOIECTBEHHBIE HYK/IbL.
Ojreo#t 13 1poGieM B IIPOTHO3UPOBAHUU JTOXO0/I0B SIBJISETCS] HATIOTOBOE MOIIIEHHUYECTBO, KO /Ia
(UHAHCOBBIE PECYPCHI, KOTOPBIE JIOMHKHBI HAIIPABILITHCS B OIO/HKET TOCYapcTBa U, B KOHEUHOM
uTore, Ha OOIIECTBEHHBIE Hy JK/IBL, IIEPEHAIIPABIISIFOTCS HelleraJIbHBIMU METO/[aMH.

Ilemb aHHOTO HCCIIENOBAHMS 3aKII0YAeTCs B YIIyUIIIEHHH METOIOB IIPOTHO3UPOBAHUS
HAJIOTOBBIX IIOCTYIUICHUIT B APMEHHU C IIPHMEHEHHMEM IIEPE/IOBBIX TEXHOJIOIUI MAIMHHOTO
oOyuerust (MO) i pa3paGoTKH HAJCKHBIX IIPOTHOCTUUECKUX MOJIETIEH, YUUTHIBAOIIHX
HAJIOTOBOE MOIIEHHIYECTBO, YTO PABHOCHIIBHO yTpare J0X0/I0B. TpajuIMOHHOE UCTIONB30BaHIe
JIAHHBIX HAIOTOBBIX OTYETOB paclUpsieTcs 3a CueT BKIIOUYEHUS albTePHATHBHBIX U
HETPQJUIIMOHHBIX ~ WCTOYHMKOB, B  OCHOBHOM  (OKYCHUDYIONUXCS HAa  BO3JIEHCTBHU
MECTOIIOJIOKEHHUS U BBICOKOUACTOTHBIX JIAHHBIX 3 KACCOBBIX allllapaTos.

JUTs ToCTHKEHMS! IIOCTaBIIEHHBIX T1eT1elf ObUIN BRIIBIIEHBI CIIETYOIIHE 38 1auH:

—  wieHTHOUKAIMS JIYUIMX IIPAaKTHUK IIyTeM TINATeIbHOro o030pa JUTepaTypsl II0
METOIaM IIPOTHO3UPOBAHMS HAJIOTOBBIX JIOXO/IOB;

—  ompezeneHue, cOop, OUMCTKA U IIpeiBapuTenbHast 00paCoTKa JaHHbBIX U3 Pa3IMUHBIX
HCTOYHHKOB, BKIIFOUasl BHICOKOYACTOTHBIE M TCONIOKAIIMOHHbIE JAHHBIE,

—  SKCIIEPUMEHTHPOBAHME U BBIGOP MeTo10B MO, TaKMX KaK JIOTUCTHYECKask PErpeccHs,
JIEPEeBO peIlleHUi, clydalHblii Tec, rpagueHTHed OyctrHr u LightGBM, ¢ 1ensio
ompenenenuss  HaubGonee sddextuBHOM  Mozemu.  OnpejencHue  Hambolee
sddexTUBHOI MOJIENH, €€ TIIaTebHas OLICHKa U IIPOBEPKA,

—  OIIeHKa IIPOM3BO/MMBIX B PE3yJIbTaTe HAJIOTOBOTO MOIICHHUYECTBA IUIaTeXeN IIyTeM
BBISIBIICHMSI HauOoJIee CXOJHBIX KOMIIAHWEH, ¢ IIOMOINBIO CPABHUMBIX (PMHAHCOBBIX
ripodruielt ¥ BEpOSITHOCTEH MOITIEHHIYECTBA.

OCHOBHBIE PE3YIIbTAThl U HAYUHAaA HOBHU3HA JUCCEPTAITUK BKIIIOUAIOT CIICAYIOIIEE:

1. pa3pa60TI<a HOBaATOPCKUX IIOAXOIOB K CO3JaHUIO IIPU3HAKOB Ha OCHOBE BBICOKOUACTOTHBIX
JAHHBIX O HAaJIOTOBBIX ITOCTYIUICHUAX. HCCJ’ICZ[OBaHI/Ie HarejlIcHo Ha pa3pa60TKy Oonee
TOYHBIX U HAJICKHBIX MOJIEIIEH 06Hapy)KeHI/IH MOITIEHHUYECTBA HA OCHOBE MHOTOUHCIIEHHOU
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WH(OPMaLMN 3TUX [AaHHbIX, BbISBMAA CKPbITble 3aKOHOMEPHOCTW U aHOMann, KOTopble
MOTYT YKa3blBaTb Ha BO3MOXHOE MOLUEHHUYECTBO;

nccnefoBaHne (HOKYCUPYETCA Ha aHanus3e BAUAHWA MPOBEPOK COCEAHWMX KOMMaHW Ha
opraHuM3auun ¢ Lefblo  BbISIBAEHUS MNAaTTEPHOB MOLLEHHWYECKOro MOBeAeHUs cpeaun
HanoronnarenbWnKoB.  onyyeHHble  pesynbTaTbl  MOFYT  pPaclMpuTb  MOHUMaHWe
B3aVIMOCBA3eA M COLMaNbHbIX 3PGEKTOB MeXAY PasIMYHbIMU KOMMAHUSAMW, a Takke KX
B/IMSIHUSA Ha COBI0AEHME HaNoroBbIX 0653aTeNbCTB;

nposepka psga mogenein MO C uUenbilo 06HapyXXeHUs MOLIEHHWUYeCTBa W OnpeaeneHns
Hambonee 3(h(eKTMBHOM MoAenn, KoTopas obecrieumBaeT npubnunsntensHo 0,72 ROC-
AUC, noateep>xaeHHy0 10-KpaTHOWM NepeKpecTHOM NPOBEPKOA,

pa3paboTKa HOBOr0 MeToAa ANA OLEHKW MOTEHLUMWanbHbIX HAN0roBblX MOLUEHHUYECKUX
nnateXe € WCMOMb30BaHNMEM BEPOATHOCTEM MOLUEHHMYecTBa M Mofenn EMM pans
NAeHTUMNKALMN  Hanbonee CXOXMX HanoronnaTenslmkos. [peanoXeHHbI MNOAXO4
No3BONSET BOCCTAaHOBUTb MpUMePHO Ha 1.3 pas3a 60nblue HanorosbiX MaaTeXxen npu
NPOBEPKe BCEro NnLb 72% ayanpyeMbliX KOMMaHWUNA.
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ABSTRACT

Tax revenue forecasting constitutes a cornerstone of fiscal policy and government
financial planning; it sheds light on expected income sources, enabling decision-makers to
allocate funds wisely for public needs. One of the challenges of revenue forecasts is tax fraud, as
financial resources that ought to go to the government and, ultimately, to public needs are diverted
through dishonest means.

This research aims to advance tax revenue forecasting methodologies in the context of
Armenia by leveraging cutting-edge Machine Learning (ML) techniques to develop robust
forecasting models that account for tax fraud, which is the same as the lost revenue. Traditional
reliance on tax reports data is expanded upon by incorporating alternative and non-traditional
sources, mainly focusing on location spillover effects and high frequency data from cash register
machines.

The study seeks to enhance the accuracy of revenue estimates by utilizing ML
algorithms, drawing insights from the intricate patterns within tax reports, and considering
alternative data sources such as location-based influences and high frequency data from tax cash
register machines. Currently, a vast array of data sources, termed "alternative data sources," are
available for tax fraud prediction purposes.

Last but not least, the dissertation aims to implement an advanced tax payment estimation method

that will help the government of the Republic of Armenia to optimize its operations. By effectively

identifying fraudulent activities, the model reduces the non-compliance tax gap and is a solid tool
against tax fraud.
In order to achieve these goals, the following problems have been identified.

— identification of the best practices by undertaking a thorough literature review of the approaches
currently used to forecast tax revenue,

— data definition, collection, cleaning, and preprocessing from a variety of sources, including
high-frequency cash receipt data and geolocation data,

— experimentation and selection of ML models, such as logistic regression, decision tree, random
forest, gradient boosting, and LightGBM, to identify the best-performing model. Identification
of the best performing model, its thorough evaluation and validation,

— estimation of expected tax fraud payments through the discovery of the most comparable
companies using comparable financial profiles and fraud probabilities.

The main results and scientific novelty of the dissertation are as follows;
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development of detailed and intricate data preparation techniques for addressing data
inconsistencies and guaranteeing the production of a comprehensive dataset appropriate for
modeling,

creation of unique approaches for high-frequency tax receipt data feature engineering. With
the abundance of information found in this data, the research aimed to create more accurate
and dependable fraud detection models by identifying latent patterns and anomalies that
might be indicators of possible fraudulent activity,

examination and assessment of the location spillover effects to understand how neighbor
audits affected companies, with the goal of spotting fraudulent trends in taxpayer behavior.
The results can provide new insights into the interdependence and social network effects
among different companies, as well as the ways audit interventions impact taxpayer
compliance,

exploration and examination of a range of machine learning models for tax fraud detection
and identification of the most effective model through rigorous evaluation for accurate fraud
detection, which provides around 0.72 ROC-AUC, validated by 10-fold cross-validation,
design of the novel method for estimating potential tax fraud payments using fraud
probabilities and the KNN model for identifying the most similar taxpayers. The suggested
approach could recover approximately 1.3 times more tax payments with only 72% of
audited companies.
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