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1. Imteadietion

l"n:uplr_ can bz addvcled g Tood cansumyplon causesd h}' overeating, Based an i‘“?ll!r':l.l
i the paper [1]. an addictive perepective sugpedts am isteractnve effict bebweenn an
individaal’s predisposition Fer developing on addietion and an addsction agent. From
analvain on paper [2], food sddiwtnm based on FPaclor ewrochemmstry ke alieration
dqlfmrnmn: ared c-n-dnE;ﬂ'u:nu nﬁn}:‘ls Aldsa, nbteratson on limbae areiem ared selfsresdication
behaviors, Foodd may be scldichvee 15 swests, carbohyvdrales, Tas, svwesllal cormdmabions
arnldor bugh sall foods Eslsiag tepopraphy las been whentified m msponss oo soime. foisl
cimsesd by eating ackbeiieon |3) Respomse to some Frod like persistent dessre 1 ent cestom
fsods of eravimes. Adso, need e eat ioee of the Tood o get same felling. Megative affect
of behaviors when eating like emotiond eoting and mindleas eoting Assumgrtion (hal
pekdictive wise had’, people Telt tha Saddction’ shoukl be reduced n food consimplsen
[41. Bassd gn rescarch in the paper [3] shown hat food addiction i factorn eonmbatzng 1o
m.-:u.ll:nE then 1o rr'huil:__l,'.

Dietermination between addiction and aormal condition in feod conaumption, need o
chssification. Classification became very important in determine sgns of fod addic@in
Fuooad adchtvon influence healthy Gfe Besull of slasifeation on food addicton as data
s for national palicy i poble health. Classification s a foom of date anolysis that
exlmcts mdefs descnbing mporant data classes. Effvchive and scalable metlods heave
developed i for Decizion Tree Inductson, Maive Bagos Classification. rule-bagsl
classification med memy olher clossilicaton methods [

Specaflication of Maive Bayoe 12 o siotisicd]  classificr  (porfoms  probabalisbc
rm!lurmn-}_ Femndation based on I'-h:l.'cﬂ Theererm. |'u=rt'nrr|1.|1n.u: 1'¢|'nqh1mh-!e j'u-rl'nrpru:n-u
wilth decision Uree and sebesled neural Belvork 1.'I:L~u.|!'prr]. merermental (each Isnning
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a
::-mup]: can inerementally incrensedecrense e probabiliay that o hypethesa is comest-
EI'II:H' hnw‘luﬂgem be combinad with observed dain), und stnndard [even when E],-ﬂ-n
uuthuthmmmmmnﬂlg inerat-ahle, MEmmmmHMduf.mﬂ
degision making ngamst which ather methods can be measured | Advantoges is casy lo
riplement and Emd resulls obtnmel in mest fffhe coses

Specification of Peemion Tree is speed (relatively foster lesming spesdithon odher
classificabion methods), cosy (convertible (o !J.IJ'I:FJ.H end apsy o mndemtond olassification
milis), sccess (ean use SOL queries for acsesimg detabases), and scouracy (eomparable
chassplication accuracy wilh ather methods), Adventages i prodiace o set of rubes il are
lranapanint, ey (0 inderstaond, munonal eros and considering meed aoportant ttnbited
firsd

1. Related Work

In ihe paper | 7], twenty well kuvan datn muneng olassficansn methods ame apphed on
e LHET mswchines Jeaming medical datnsets, and the perfoomancs of varios classifisation
methods ore empancally eompared while ~anving the number categarienl and omenic
atimbwtes Thae tvpes of arivibutes and the number of instances m dateseds. Oul of this
twenty elossilication methods Boves Met, Mabve Baves, Classification via Fegression,
Logistic Hegression and Eandom Forest Classificatson meatheds are the best For numene
attribate datasets Clasafication via Begression, NB-Tree ond Mulliclags Classifier
methods are the best, For eategoncal attribuale dafasets WE-Tree, Classilcatson via
Beprossion and Baves Net mivihods are the best. Ohal of these above Tive rule based
clossification metheds PART nnd Decision Tree methods are the hesy

In the paper (R, presents a case study on predicling performance of sudents ai
the weed of a university depree ot an carly atage of the degree program. Blaive Bayes
lars given an acciracy of X3.63% on Dntaset L The resalis show that 11 1% possible
e prechet the graduation perfonmunes i Hh year al wivessily usog only pre-
um'n:fniﬂ' marks and marks of st and 2nd vear conrses, nn soci0-SCarKNmLe or
deimographic features, with a reaseaable accusacy

In the poper [%), this research amms o compare C4.5, Moave Bayes, and MNeaml
Merwork algorithm o defermine which ane i3 the most acourmte m predictmg heort
discase. The test result of the three algorithms shows that the C4°F algonthm bas an
BRI T g value of Y 15%, while the Maive Hu}'c.*. amd Mewral Metwirk nlg,nri1h|11
cach lae an sccuracy wvaloe respectively of B6 153% and W.23%. Thus Cd5
algorithm can prediet heart disease better Lhan Moive Baves and Meoral Metwork
algurathanm,

In the paper [T0], C50 algorithm 12 wsed to create s decmion tree bpsed on the
experts, while leeey logee wsad o categoriee the pe of byperienseve disease thid
suffered by the patient amd incresse the level of aceursey of the digneaing syetem
The sceuracy of the combiniion between o0 algorithm and fuzey Ingic s abo
R, o dhe paper [1T], teas an evaloanen of the analvied resulls of
clussilication algorithms selected for betier prediction based an the chameteristicos
il glat fram the data sed wigh Diver disease, by Majve Baves, Decaseon Tree, Mulh-
Laver Pereepiron o k-5 wwed in o previous study . which developed cur data set,
und additioually Random forest, Logistic which propesed by us. Those algonthms
were compared oseveral kinds of evaluating efitena ke precision. recall,
sensilivity, speeificity, und so on, Through the experiments, we coald ks that in
vigw! o precinon, Maive Bayves 1s prelimable than others, but in other enberia such as
Bcall and Sensitvity, Lopistic and Randem Ferest wook precedence over other
elgorthms i the performance of prediction fest a5 considering the algonihmic
characteristies 1o lver patient data sl
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J. Framewaork

3L Classification Maodel

Classification 15 the processmg, of Gnding a set of mode] that distinguish daia class for
the purposes of being able o wee the model o predict the dage of ebjess whoss closy
labe! is wnknowm. Clessificution 15 the progess o eomstmugl o model based on the
trarneny sel and gses 1L o clussaly now data or test sel 1L s o supervased learmng s
ohservalons, measarements ore pecompanmed by known elnss labels g large
amamt-a [ traimang sel and new data is classified based on trainmg sel. Classtficalion
ez ome of smodn actovities in the destillation of koewledge by learming supervised
opproach [12]. Classifieabion an madel can be depucted moa framewark, shoan in
Fagure I,

Figure 1. Classification Model

Figure 1 shown clasaification model using Maive Bayes Algoritha and Desizion Tree
Algonithm uta Training used to dats analysis in elassificatson. Data Testing used 1o
et dita classes, Food Addictom as source and sample data processimg in classlicalm
Food Addigtion Model shown on Figure 2

Figure 2. Fond Addiction Model

Frpare 2 shown that food sddictaon caused by cating diserder, cobiese ocddicivon, over
enting, hings enting, emotional esting. and mindless eating. Crinemeg 5o make peaple food
pddictim Foctor chocabohe con be seen o sddictive 1o somwe Food m eenaim guantily

Camright & 2018 BERSC 16l
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do . Mabve Bayes Medcl

Marvie Bayes Classafer 15 classifscation with e ekl profabifily and dshsne,
vamsly predicd opporiumiles m Mets bassd o expengise s e foosely ki o
Ha.:.-'tr. T ek ['I.'-|| The theorem combined with Maive where asswmed comdtions
atiralwite between on aid snother 44 free. Probabdlastic approsch os Maive Baves Clagsifier,
haviigg sevenal advantages among otfers, ssmple, quick sisd high eccumey, disploy om
Frgure 1,

Fipure 3. Maive Bayes Model

Figare 3 shown Moive Baves hModsl by several siep, Food Addietion as daln siree,
[aa l'zﬂmg used Lo |'ri|1r T.E'nl'u.h:h.l:r. [erslemor l'u'n}'uhr.'lll'_-'_ max valuie of postenar
probability. and Cliss as arget in clossificatisn. Duta Traiming as datn searee based on
Food Addiction, Classification based Bayes Thearem: Probability (B given A) =
Probabaliy (A and By 5 Probabalie (A) Teoo caleulste the prolmbalie off B given A, the
olgorithm counts the mamber of coses. A end B oocour fogether, and divides it v the
mwnber of case whare A ocowrs alone. Lel X be 2 dats tuple. n Biremm berms; X
comaideral ‘evidenice”. Let H be some hy pothesis, that the tuple X belogs slass O P{H |
X1 is the posterior probability of B conditioned on X Inocontrast, TOOED s e sy
probability of [ Buyes Thooeam fermula

FPidl | Oy FLA [IFYPOH 3PP D {1y

Sarmlordy, P X | H) 55 the pestenor probebality of X condinoned on H P (X0 15 the
pricd pebabilisy of X

Fasideriar = [ fikvdifresial * prier } o evederoe (2

I e o very imtustive lechogue Baves clossifier. do o severa] free pammieters tha
must bz sef: This grealy simplifies the design process. Simoe the closifier returns
profabilities. i is ampler W apply hese resnbs oo wide vanety of tasks than 1f am
u|'l1iqu|-l|- soile was wedd [t does nod reguirg |||r|g|: arinants ol data before ]uqr|1|n!, cam
bopns. Maive Baves Clasafier are computationally fast when making decisions | 14]
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dode Decision Troe Model

A decisaon e 1s a predich e modeling tecbmigque Trees D Tiekds of mackhine keaming
urnl smatitses that buokls @ smple bes-hike stiactones 1o clasaly e datn sodording then
eategarees. A desision free s a flowehan bke tree sroetire, whers ewch indemal rode
danobés a lest on an atribue {13, Esch brancl represents an outiecas of the e, Leas)
rles represent classes or aloss destbubicns, shown Figae 4

Fhurl: 4. Deelsinn Tree Model

Frgure 4 shown Decimon Tree Maodal sep by step. Food Addichon as data source. Data
Traning vaed to deternune entropy on information gam Then, selested max valae gain
Chere misliz by gan maxinmm. Targed 15 Class: Decsxm Tree basad o Decision Toee
bsduciaene Step 1, treo ia constructed mon top-down recumsrve davide-mmd-conduear marser
Hbr:'p 1. ot starl, all the !.ru1|:rinu_ E:-r.alrlplux are ol the root Klep 3, atinbales are EI1|.|'."EI:ITIEI.IJ
O comtimisus-valie, ey are discretized o advansey Step 4, exanples are paraiEomesd
recuravely based on sclected attribnges, Step 3, test atiributes are selested on the besiz of
it heunstic o datisteal measore: Condtions for stopmag paeishonimg wlen all smaples or
i given node belong o he sune class. There are no remaining atribules Cor funtber
prarl |1._im1:r|-g-n1.|:|_|-.'u'_ilj.' virhirg 15 m‘l.ﬁ-u:mni fir u'lnmiﬁ'inﬂ_ lhe leaf, ond there ore no :.ur'.n.plm
kbl Endrogy i3 4 measure of meertainty assosiated with a ramsdom varialde. Enterpictation,
il hagher entropy then Tupher gngertointy o i lower entropy ihen lsvwer unserhinnmy
I:_'nl:rl:rpn:-' S1TE formmuln

A

Enmropy (S)= 3 — pi*log | pi i1
=
Where 8 is dstaget (data testing) 018 number of partition and pi is proparfion i on 8
Gam (£,4) = Enropy (83— T : Lo Chivepr ($) i
=i | = ! |

Where & i dntasel [ n iestmg}, i o= mumber of pariiion atinbute (A1, 5115 namber of
dataset oo partition. Afnlaee sslection medsare wang  Information Gam (ID3AC4.51
Sebeot the attribute by the highest infommution gein [ 16)

Comright & 9018 AERSE 164
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Clesaification uzing Maive Tuyes Algonithin ard Diegision Tree Algorithm Siep of Maive
Boyves Algorithm and Decision Tree Algonithm can be wen in Table |

Table 1. Step Algorithm
Bl | Maive Baves Algsrithm Decisinn Tree Alparithm
1 Road dasa frasing Prequse dita trmnieg
2 Crloalnte numher al <lass Select atnbule as roal
3 | Coloalaie the same case egual the | Make banch for esch vilae
mae chase
+ Mnluply all vabee of re=all by dala | Boped preocss o for cach bmoch unil all the cuss
X b b el fred al the bmdeh the same ¢lass
4. Result amnd Discussion

41 Classification Maodel
Clossification Model nmng Maive Bayes and Decesion Tres can b seen on Figuns 5

L BT TR

Figure 5 Frocess of Classification

Fegure 5 shovm eless as target is clas nommal and class addichon. Caleulaton using
arve Baves Algordbm 15 process of dala tesimg, Calealution using Decasim Tree
Algorithen is prooss of dat toemeg. Mest, seslt 0 wall be compared 1o duterring cEoss,

4.2 Maive Bayes Moudel
Diata iraining 1o clasafication mode] nsing Naive Bayes Algonibm, showm on Table 2.

Table 2. Data Training for Nuive Bayes Algorithm

ld | Calorie Dense Fanil | Fatty Food | Sweet Food | Diet | Stress | Class

| | Lewr High High M | Ko Mermal

2 | Whiifks Lari High Min | Y Aalishon
3 | Hegh Iiddle Larw Ve | Mo Hermal

4 | Lo High Felickdle Tes | Yes Aaldbihion
5 | High Low felickd e Yus | No Aalidiction
A | Low Mididla High Mo | Mo Hormal

T | Ml High Larv Mo | Yes Aadibrrtion |
B | Hagh Mididla High Tus | Mo Adidislion
9 | Mddls Law Mliddle Mo | Yes Mormal |
10 | Lo High Laiys Yus | Y Addd ctizn
11 | Hegh Lo Higa Tes | Yes Heddtion
12 | Middie bliddle High Mo | Yes Hormal

L gkl 6 MIEE SERSE
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Tohle 2 sheam dala taining, eritersa amed clnas Mext, doto testing to cloasaficalion,
shown on Tahls 1

g Tuble 3. Data Testing for Naive Bayes Algorithm

T [ Culopye Do Fosl | ity Food | Dwieet Fool | Ribel § SiFest | Clic
X[ High igh Meddbe Mo | Yes | °

Tahle ¥ shown eriteria is Colorie Dense Foed (High), Fatty Food {(High). Swest Food
ihdadedbic’. [hel {Hu'l. amd Strass { Yes). Clo=s & lnrget 15 X7 HNalve Bl::ﬂ:: LUlas=foalion,

shewm in Takle 4.

Table 4. Mulve Bayes Classification

Duen Testing

Claan II:..'I e = “Mowmal’ and ©2 - Cless = “Adidict=on”

Prior Prolahilicy

gk L b X = (Calorie Dese Fomd = Hagh, Fate Fed = High, Sween Food = Mk, Dig -
cloasified Mo, Sireas = Yes) X 9 Claaw =0 PO BCIs = “Noemol™) = 502 = 040657
_. amil PIClass = “Addicios™ = 7012 = 138133

f-m'qillll P aborie Dupse Food = “High™ | Claee = “Mormal™ j= E5 = 02000 P Cakorie
BRI for Dhizisss Fowmd = “High™ | Clias = “Addlietion™) = 7 = 042837 PFany Foed =
el class “High' | Closs = “Rarmal™) = 13 = 02000 MFarty Food = “High™ | Claos =
“huddiclon )= 3T = DAZEST  P(Swecl Fod = “Middle™ | Class = “Moamad ™)
15 = 020000 B Sweed Food = “Middle” | Cluss = “Addsetioa™) = 27 = 0, 2857
PiDipl = "¥es™ | Class = “"Normal™ ) =4F = QX000 P{Thee = Yo~ | Class =
“Auddclon™) = 2T = 0. 28571 INStress = ~Ye™ | Clnss = “Mommal™) = 15 -

1 AL 1Y Sgress = Yes” | Uliss = .|"|.|,'.|-I‘.||¢h|.'ll|:| = A =T 1E2Y

[ ] Mlax Posterior Prohability

Compmre X - (Caloric Den@@foad - Hagh, Fuity Faod - High, Sweet Faod - Ml Diet -

Fosterior Mo, Saness - Yes) PERIC) - TUX| Class - “Hormal™) - 020000 x 0 20000 x4 2004
Probability | £8 R00C X0 40000 = 00025 BX] Class = “Addction™) = 042857 €0 4857 &

il 28371 % 0. 26371 % 0.7142% - Bo107 1. PEICE) - X Class - “hhormal™)

* PClass = “Nomal ')y = B 41667 % 000256 = 0.0010TPX] Class = “Addiction™) *

PiClass = “Addhiciios™ = 38333 5001071 = 000625

Classifigation

Llaas | X belongs w glias =2 0, U062 = 0, 00107 (Class = “Adhelion )

Tahle 4 alwwa resul iz chase tarpged = adduetion Based on data tleating.

4.} Devision Tree Model
Clata testing classificaton maodel using Dectsaon Tree Algorithm, shown on Table 5.

a Tahle 5 Data Testing for Decision Tree Algorithm

Id | Caborie Fatty Foml | Bweed Foml | Dict | Soress | Class
Dense Foed

1 | Low High High Mo | Ko Homemal

2 | Maddle Law High i 5] Vs Adiotica
1 .| High blickdle Livw: ¥ee | Wa Il el

4 | baw High Pl Tes | e Adiiction
£ | High i Blaildle ¥ee | Wa Adddction
| L Mkl | High g 5] Ik o) |
T | Naddle High Lo bl Ve Al
% | High liic ligh ez | No | Addidion
2 Pkl ATHT Ml i (5] Y Bcnyprm|

Comright & 9018 AERSE 167
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10 | Lavw High Livw Yes | Vs Auddiiction
11 | High Lawr High Yee | Yes Aildaition
12 | Maddle Felicklle High Mo | Ve [l ]

Tahle 5 shown dadn (Id1, 1d2, wnid 2y Coienn iz Cabone Demse Food (Low, Maddic,
ETigh’, Fatly Food (Low, Paddiz, igh), Sweet Food (Low, WMckike, Thigh), Deet (Yes, Roj,
and Siress | Yoz, Mol Class as target s Monmal and Addectvon.

Table 6. Entropy Riot

Emtropy
E{ reans?
= BIT}

| Calculation

- Liroat) = (5. T} = - (37121 g {5125 — £7/12) bogg (7 12) = - (0.4 166T) {og
(AL bog 25— 0 SHIAN T Tog (W LED log 33— - (B L0GT S (00 38021 )/ ok 30103

COUSHYNN) (=0, 29408 | (0. 30100 = = (0416677 (=1 2EB00) - (1 SHXIN) (-0 TTT5G)
= {0 52627} + (15350 = {1 0T08A

1
Eliruees Eand = (41, 3] = - (0ok) Iogz £ 140} - (3:40) oz (3ol = - (0.25) ((lng (04 ) | bag
gl | RS0 TS (AR 347} ¢ IR 8 25K - 5030 ¢ (0 3080E) — (0T5) (- 0,13464)
=[CDF.IE) | (0. 300008) = « (028) (23 - (0:75) (=04 15047 = (0.5} + (0.3 128) = 001128
E(CDF. M} | = Elwansh = (]2 200 = = {293 boga (39 - (34} logs (20)- + (0.3) {(log (241}, bog
21 - (0.5 (o (347 kg 2 - (1.5 (H3I01R / ({030103) - ©.5) (-0 3010%) |
(0BT — (033 (1] — (033 (-1) = {0.5) = {05] = |
EICOFLY | = Bl = (12 210 = = (2] b (2790 - (24) logs (2°9)= = (0.1 {(Rg (2301 log 2]
- {05} (flog (24Y) [ log 3) = « (0.5) (030003 | (IOL0T) - [0.5] 0.30103) |
(0. 30003) = - (031 (- L) — (053 (-0) = 0.5) £ (0.9) = | 1
Elran rona) | = Byl (014, 313 = - (157 bogo (L) - (34 Loy ¢33 = - (025 ((legg (147 * bag

= ETFF.H}

.H ~MLTH [[I'l:i LAy m;}:- = [t 231 = Ak I RN R {l.l.'.'!l-'l [=f) 12428}
{0, 3000%) = - (25) (-23 - (0T5){-0 415043 = (0.5} + (0. 31120) = 0 R IR

ELFE. B = Elpgad = (|34, b=]) = = (34 bogy (341 =4 L) legs (Ldy = = {LT3) {{lng {345}/
log 33 — 0R2E) (lhog (140 0 o 2p = - {078 {-00 124940 (030003) - D25 (-
L0306 (DEDI0AY= = (075 (14508 - (D25) =21 o= (0300 < (0.5 =
081128 B a

EfFF.L} = Elpasd = ([1=, 310 = = { L} bogy (1440 = {3 logy (3= - 0253 (g {147 | log
20 0075 il (%)) B 30 = = . 2551 050206 /(D30 103 - (4.75) (- 0. 12494
{0.30003) = » (125) (-2} - (7S] (=04 1504) = (11.5) + (0.3112R) = 0.81128

Efsamnrmd? | = Emged = (134 3] = = (0] boggp (346 = (206 boogz (3060 = (053 ((log (060 lag 2)

= BLSEHY | - fS)ilog (26130 log T = - (053 - ABD03 ) o 30003% — iS5 -0 103
L] (e P R e L Bt L Bl

EOSF MY | = Flaaged = (117, 2-10 = - £ 175 logy £179) —(273) bogy (273 1= - (11, 33533) ({Iog (1373 |
log 23 - MG6GaT ) (log (2737) ¢ log 2= - 00,3333 3) (<0477 12 @30 105) - (1LEG56T)
=001 TR0 (0 BERE = - (DEFIAA0 (-1 8006 — (0 RGGaTY (<0, 584960 = (0 528310
£ [ TR = (31§20

FisEL} = Flu) = (117, 2]} = < (173} logg (13) - (23] bogy (230 - (133379 qrEgn-uJ.
log 2} - (060847) Wieg (25 0 log 2] = = D355 (047712 (050103)
{0RRRETY (<0, 1 TN (005 = < [0, 33333) - S8496) — HLAGRSAT] (- S00a) =
(LI283 1) + L IR0 ) = (RPTE2D

[ = B = (104, B-J3 = - (L) Jog {16 - {500) Bag, (306 = - (CL166ET] (ke L1963 1

ELD.Y) g 23— qDEIIAT) (iloe (360 ¢ log 33 = - 0 1666T) (-RTTSES ¢ (D103} -
(U BAATRY 0 OFRIRY (O BO0T) = - (O 10GET) (-2 5R400 ) - (L BIERI}(- 126303
{O.AHI4) + (219 15) = (65003
B} = Bl d = (|45 2=} = = (4060 log; (6] - (206 logy (26) = « [DGGEET) (Lo (475} ¢

leg X — ¢D033333) [{leg (2905 / dog 2) = - {QGRGGTY -k 1760 30103} -
{0 333330 (<0 A TTIZ0 7 (O IR = - (0URREETT (-0 55490) - [{11L33333) - L3R
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Toble 8 shewn value of atwilndes, enfropy and gain. Cain selected b highser gain
Fezull & cntenn Stress = 0.3 1485 Crilenn $ires: became nect node an decimion nes.

Tahble ¥, Entrogey Branch for Stness = Yes
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Table 11, Attribote Entropy and Gain for Stress = Yes
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Tabbe 14, Gain for Stress = Mo
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Tahble 15, Attribute Entropy and Gain for Stress = Mo
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Table 16 Duta Testing for Fatiy Foad = High
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Tabile 17. Entropy for Faity Feod = High
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Table 17 sk enteepy for Fotly Feod = High s eech class based on previous node
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Table 18, Gain for Fatiy Food = High
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