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Abstract

The main objective of this paper is finding the association rules of fraud detection of the medical provider. This
study applies the FP growth technique which the well-known method. There are two datasets from the United States Center
for Medicare and Medicaid Services (CMS) and The Office of Inspector General's (OIG), Department of Health and Human
Services, US (between 2012 and 2016). The sample size is 47489 (total population 9497892 records). After cleansing data,
resulted in 3778 records were used to find association rule in the further state. The result of this study presented two
important cases of fraud detection for the medical provider are the conviction for program-related crimes and the license
revocation, suspension, or surrender with support more than 0.01 and confident more than 70%. According to the results of
this study, the audition division will apply all association rules to identify the risk conditions in medical processes such as
position, credentials of the provider or provider's specialty. For future work, we will adopt the concept of this research to

detect fraud in medical audition system.
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NIUIUNIATIIIUMINITAGIUGUNAIN (Healthcare fraud detection) Lfluni:mum‘ss‘hﬂ“'zujl,uﬂﬁﬂaan”uﬂﬁgmuL§'m
JudszanaeugunIw I@]sJﬁmimﬂm‘srﬁiw:ﬁml“ﬁdmﬁmqmmwLﬁmm 7.1 Wusueeassansg ul 2015 1w 8.7
Wusuaoaasanigiud 2020 wiaiuduiasas 4.3 (Seo & Mendelevitch, 2017) LwﬂwﬁwL'Jml,ﬁmﬂ”umwgrgLﬁﬂﬁl,ﬁmnﬂ
mnaTanuldszuunanysznugunw (Healthcare group insurance) ﬁﬁgammmqtyLﬁmﬁugafummﬁmﬁu wn Tud
2017 Uazinaanigawiminslisudlzanmduguniwgsis 3 Ausuaeaaiianiy wasfimadszanmmsoiannufonei
fiaanmInaiagalis 1 usuduaaanianiy niadaunz 5 2839052 IATIMNA (Gee et al., 2018)
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1% M3LT PageRank algorithm maaﬁ'wj’tﬁu’%msmammwmﬁﬁnﬁmﬁmﬂﬁﬂdwL’Eumnu%ﬁ'wﬂs:ﬁ'umnniwQ’lﬁu%ms
wanlumsshsdszianiioana losldyadayanasey Medicare Part B Dataset e'fiaLﬁuﬁagamﬂﬁnﬁdﬂﬂﬂi:ﬁ'umaag’
IAuImsludssinaanigainini 99nwHaB9U the United States Center for Medicare and Medicaid Services %38 CMS
HaMTAWUIIANuAANAYeITEYaTHNIN 3 mm@lﬁa 1) MInsandayaida (Human errors) 2) iagamnﬁ’[ﬁu%m‘svlaj
ATUTAW LRz 3) mmﬁ@ﬂﬂﬁﬁvlaimmmmq @ lstwazduniiniia) 1w aiwmummﬁ@wmﬂlumié;ammaamqmwwﬁ
WazINHUHNL uanmmfuﬂ'awud’]mﬁ:qmmL%'m"mzy (Specialist) va3gliuTNIvilWeAAINNdas (Accuracy) B89
Iwmag\‘l"fu (Seo & Mendelevitch, 2017)
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qmﬁ’aﬂa (Dataset)
lumiﬂﬂaaﬂ’ﬁ‘q@ﬁaga The Medicare Provider Utilization and Payment Data: Physician and Other Supplier
. A I3 @ Aa & . 2 & v a £% a @ o
describes G9LNuTayaLNALAT (Medicare) wugmmao;ﬂwmms T8Y8aN1TUING LLa:agﬂmaQamﬁnmluﬂi:mﬂ
a%%‘gam%m °q<§1°1TaQamumiﬁ’m’nua:mﬂﬂ'ﬂ;&a (Data cleaning) la® The Centers for Medicare and Medicaid Services
(CMS) lﬂﬁﬁagaizmwﬂ 2012 114 2016 $1u2% 9,497,892 3z1ilou (Record) $11a% 26 Aad (Fields) wazvimsgudayaunias
o 4 & v A % @ . { A @ o [
Az 5 (:rwau 47,489 szifow) ielfluduaeunaieiontaya Gelznaudionsiianladioyn Medicare AiioaTasnuglH
uIMIuMITUNNE (1ﬂi?ﬂﬁ8¥ﬂﬁ’1%ﬂ’1‘iﬁ%) wIu 8 Naa LLa:ﬁTa:Hamm%aamuu‘%msﬁgﬂimLaﬂmm}”'riwimmﬁgl,l,a
§2NW The List of Excluded Individuals/Entities (LEIE) database I@mhumiﬁ’m’nuazmﬂﬂ/aﬂamﬂ The Office of
Inspector General’'s (OIG), Department of Health and Human Services ﬂi:mﬁa%‘%'gam%m (Office of Inspector General,
2010) $117% 3 Naq mmmLLamﬁﬂwm:iaga"lﬁ@”ammaﬁ 1 LLamTa;uJaﬂgmsm:ﬁwmwc’immm"lﬁéﬁmiwﬁ 2 nawviine
niasdayafilidanunansaan (Field General=Individual (unaffiliate))
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1%mmimummwwﬂuﬂﬂsmaﬂmmagaizmw Medicare W8z LEIE smmwaamnmumau‘[ma:mwmumagamvxm

3,778 sudiou
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A19191 1 ﬁ'ﬂumz"ﬁagamﬂ The Medicare Provider Utilization and Payment Data: Physician and Other Supplier describes

(Medicare) ez The List of Excluded Individuals/Entities (LEIE) database

Fields Description Dataset
NPI Unique provider identification number Medicare
Last_name Provider’s last name Medicare
First_ name Provider’s first name Medicare
Hcpces_code The provider specialty code reported on the claim Medicare
Provider_type Medical provider’'s specialty (or practice) Medicare
Nppes_credentials Credentials of the Provider Medicare
Nppes_provider_city City of the Provider Medicare
Nppes_provider_state State Code of the Provider Medicare
General General information of provider LEIE
Specialty Provider’s specialty LEIE
Excltype Exclusion rule LEIE

A1919% 2 ﬂ/agaﬂgmiﬂi:ﬁﬂm’mﬁm]’m The List of Excluded Individuals/Entities (LEIE)

Rule Number Description
1128(a)(1) Conviction of program-related crimes.
1128(a)(2) Conviction relating to patient abuse or neglect.
1128(a)(3) Felony conviction relating to health care fraud.
1128(b)(4) License revocation or suspension.
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mMImeNnudNWusuestayafian Iz wwufiiedutas g (Frequent pattern) lugadoys dratugu iavaile
14 (Set of items) LT i’l&lﬂ']ﬂladuuLLa:muNﬂo:iﬁﬂi’mglui’l&Iﬂ'li%ﬂ%’]Eﬁf’mﬂu’uﬁ]’mi’]Em’]iﬂ’]i‘%ﬂ"ﬂ’mﬂ%%&l@l Sonin lawna
Lﬁmﬁﬂﬁﬂgéwﬁuﬂam Frequent ltemset (Han et al., 2012) lumIninganudunuivasdaya (Association rules) az
dsznaudisiaalamna (1) ﬁﬁam%ﬂLﬂuvl,amwgwmlugwm‘faga faundnlamulunsuwusatutdes (T) w5a TS 1uaz D
ﬁamuﬁtﬁmi@aﬁuﬁaga waz A iu wwaveslamulunuuaatu e A & T swnsadmuangeanudunuslialy
sluuu A=>B o A C 1usz B C 1 usz AN B =@ lawiien Support s 1iia s Jouazdayalunsuusatiulu D (A U B)

lummasasitldminganudunuslanldsanaifiu FP-Growth delisndudasars Candidate itemset ldnanns
omdeluduusnazaalamuisafidaniagninenaiy wuﬁ@fdvl‘faanvlﬂ il,umguﬁ'@ma:ﬁwmsﬁmﬁagavlaLmJ LTAANNEALAN
suvayuananlnites lasdaiiulaseaiiouwuy FP-Tree I@]ﬁﬁﬁnﬁiﬁﬁﬁaﬁﬁaﬁWﬂWidwufagam’mufmﬁ'w,ﬁmaaaiau
YT

lumafannganuaNns A=>B 92WNTININIANS 3 A1 laun

GREVSILIN support(A=>B) = P(A U B)

fnuLTasn confident(A=>B) = support(A U B)/support(A)

' a

AaWd ArsuenmItianganusuwus it (AB) = P(A U B) P(A)P(B)

v 1A 6 A a 1 dl a J lg 1 a
lagtnenang dernnu 1 LLammgﬂLLUUﬂgmﬂ@muvLumumanu (Independent)
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HauazanUsaua
NNMINAsImNITIRIINgaNuFNNuivestays lasfwuadaiuayui 0.01 uazdiAuLTan 0.70 lasuaas
NYANNFNWUTLIBINNFAA NN TINRUAZAANG 99013197 3

@1391 3 ngaNuFNRBTIaITayaNALTRIR UMY

No. Rules @ A1AN @A
') { o a &
EDSTEIN o ane

Support  (Confident) (Lift)

1 [nppes_credentials = M.D., SPECIALTY = 0.041 0.923 3.646
OWNER/OPERATOR] --> [EXCLTYPE = 1128a1]

2  [SPECIALTY = OWNER/OPERATOR] --> [EXCLTYPE = 0.049 0.912 3.603
1128a1]

3  [SPECIALTY = OWNER/OPERATOR] --> [nppes_credentials = 0.041 0.760 3.767
M.D., EXCLTYPE = 1128a1]

4  [GENERAL = NURSING PROFESSION] --> [EXCLTYPE = 0.114 0.762 1.722
1128b4]

5 [SPECIALTY = NURSE/NURSES AIDE, GENERAL = 0.114 0.761 1.721
NURSING PROFESSION] --> [EXCLTYPE = 1128b4]

6 [GENERAL = NURSING PROFESSION] --> [EXCLTYPE = 0.114 0.760 3.149
1128b4, SPECIALTY = NURSE/NURSES AIDE]

7 [nppes_credentials = M.D., GENERAL = NURSING 0.079 0.751 1.696
PROFESSION] --> [EXCLTYPE = 1128b4]

8  [nppes_credentials = M.D., SPECIALTY = NURSE/NURSES 0.079 0.751 1.696
AIDE, GENERAL = NURSING PROFESSION] --> [EXCLTYPE
= 1128b4]

9  [nppes_credentials = M.D., GENERAL = NURSING 0.079 0.751 3.110

PROFESSION] --> [EXCLTYPE = 1128b4, SPECIALTY =
NURSE/NURSES AIDE]

10 [SPECIALTY = NURSE/NURSES AIDE, GENERAL = IND- LIC 0.073 0.731 1.651
HC SERV PROQ] --> [EXCLTYPE = 1128b4]

N7 3 ManInefunenganudinkiueInInatalaaii ngdad 1 dgliuimisumuwndimiaaiuses
Fuduunnduazidudrvosnszmiadulowoiisinasan usaznszvidangta 1128a1 lasldnanuibadusasss 92.3 ng
Tai 2 fia dudwdrvesuszmialaasisimeidae uaraznszvhidangda 1128a1 lapiidranuigasiusasas 91.2 uazngvan

v o v = 6 [ v = o ' 6 o A 03 ' a 4
3 tuduidwasuszmielawesinaasein usrzinmmasusssinduunnduszaznszifiangda 1128a1 lugruauiiadn
9 Nawla 11w ﬂ'ﬁgm,ﬁﬂnausl,ua;‘ny’m (1128b4) &aulnnjaziNeITaInUNBLIATIWILNTT WeLIana bl uazuwng
GRHEST
NNHAMINAasIziiwingdad 1-3 idunanszyhanuiefinoitesnunndnsawsesdlduinmadunisunndlu
A a (4 = = v Aa v 6 4 v a
nslldsunsuniaszuuaaniaines ninszydanlalunsdidliuinsdumaunndiduunnduazidwdrvesaniuyinig

uaz/msaiiulalasiseasvaiznInusnislunIInIIasy MINITAITENNT ma’«aaﬁ'ummﬁmvlﬁ Tasdanumaswiniasas
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