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winbh,  Wanspecistion costs,  asd  soodiel Tl
sigmificamtly nffect the cost of imieg. This means on

[ECE= 1]

ﬁ:u,l.:nu Skl Predeciad woats consesl of comii
cosl, ranspamation oost, el socml eost as e exiemal
cost. The external cost is opg componen] of biving cost
High external cost hevoars one of the creses of the high
cost of living. Tha high cost of living is one of the facters
camsing  hegh-cosl gcosomy. In this cose. tho cosd
Fndll.'l;ﬂ.l'l “lill5 ]"I.I.-h'}' 1J.|5||.' 1':'\|:|'rt|:||||.'||I|:|| pesults slesw
Bmal Fuey Lomic osmg Tsukomoke Madel vath valse is
1], Foesy Loges aﬂliu-y. Hugene Mok with vales 14621
il mastlels prostisce i fesuble cost preciclion, Fensible
1% memng acsumle and proper {valne cost belngon Jow
cost andl Pigh cost Trome ol of costh There e 4 56 ol
oz population of middie class in lndonesia. This weans
Bal 46 36% of the popalation of Endonesas has the
ptl:tllull s peduce the |||# cosl Ay ”'Eh Ll
voanimy {living sl can be redvosd. o com dove
cemmmnes grerwlh (ascl cost) aned be able W amprove
szl wellnre (socinl costy

Ml Terni—Furey logie, cxiemal cisd, wEnkaasndo
muedel, spema moce]
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Tho mpan  componosl  of  extomnl  cost s
coitminalicn cosl imnaporiabos Gosl, and aocisd cost
i ieal casdln |k
foes im osocinl medin commuemicetion. call charpes by
phsres ow ol be rﬂuml.' Frastapartaion coda snclude the
cost ol asing privele vehicles, tickels. and rental cars
Bocial cos melude donations, gy, bockeng feo meals
with friends, dnake in cfes, me npepechal expenss in
secial inpermotions. Comamnkcalion costs o lmked 1o
averal wodls, bl demenl commidnicilion costs ane above
caliinates  due o the |||El| ceriti of uﬂﬂ:li:-hinu
connectivas, expandimg retwocking, and Ending nen
|sigsancan up-rl-uﬂLl.l.iLuu. Socwml cosld and casilr = uh:i:|
mohivities The socwal ool 15 the sem ol all isicresd cosis
msauared by participamis of relevont socis] sctivities | 1]

Seeial cosls contras with persanl coste. Seaial costs
ore mol only reloied to actrvilies that benafil social
mberaction. Bt the spcial efect ol social achvilses ae
mllasmeid by |1l|.1h|.:|.i. coda md ather esemal s
Foous personal cosls om maximum prafil. Commundcation
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e amiee ol expembiore, High-monl immmaportaiem
ig ane of 0 csuse of pnods med service hecame mare
expimiive. . Commumication cosl of the meresse makmg
srizial consl Becons: highly, High socsl cost is one of Bigh
living cost. High living cost 85 one of fsctor of high-cost
CCTEEHTY

The |||E,*||.'un:| ROy also elfects the Elnl!q.l.l wirddle
cless populaton. The plobal middle-class populstion
wxssgls 1 hillien people (hall’ ol whine live = Asa)
Mol midclle-class marcets ame from the G- grmp
{mcluding Indey amd China). Indemesia will emier the 1op
1, shalting Finly, by 3920 For the Fiest time, preciciioss
by 2020, the middle oless will e e mojosity of e
global popolatkn. Theyeloped and developing couminics
have & tumaslsphon ol of abssal S 35 mallon o alsol
5 IZAEH peer hoad. ogually m the middle class by 0135
The chimge in tbe dsnbwinon of midde<lias gpendmy
will affect the market. New househalds enteving e
mddle class will seuk o purchase consamar gonds, os
wiell a5 cimmumicalion Services {CommiEicaiog Lo |
IS | anspoation cost), eetenaniment {social costl,
healihe ond edweation |2] The pregecied popufabam of
liloncae 3020 e 271 060 auillan |"|| In lindemesin, e
mueldle class 15 someane whi belomgs 1 a calegory with
em nnme mnges e 20 mallsn & 6 mallem mapiahs The
mullle ¢l i the sogei-ccomome olss boiween the
workers and the spper ch=se, mduding protessionals,
ikilled workers, and kwer-bevel manngement

The muddle class consists mamly of professionals in
services and inchstry and small eniseprencurs mo e
inhisemal sector. The mncklle class ].|-|||:ul.||.'lllr|| i [ackmesna
i= abanl 12851 mdlion [4]. (newdh e the muddle clas=s
wepies new cushanene, with logh purchnsieg  power,
makimg lile cosls increasing. [aving comts an the miclile
cless i high enoogh to affoct cvonomic prowth. fm s
fogeer, comgawseRn af PiNe ooel ust SR
cast, Fraesporiationr conl, and ookl cont Therelore,
commsAnicalion ooal, nnsperadion oosl, and soainl cos)
e o e caleulaied ascamiely s relevant FR T ETEEE ™
necced o prodscd ressomahle and feasible costs. Eelevani
ks are pesded e melues the high<osl comomy

Prediction east can be done by wsing Faezy Logie
Fuwry Laogic popslar vsed W many spplacabion with
sclvmminpes: fuzey bipgic s easy o mdemiand. liey logie
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is Hexible. famy logio tolemmnt of inprecise data, fiesey
fope ax model noalinear of arbitrary compleaany. Dy
logic can be poinal wuh conventsnnl control echaigue,
und fuzey logwo 15 based o nalueal langzage 5]

Fuzsy Lagie 18 popular and usad m mimy applicaions
i Tankanioln Model and Sugeso Mocel Advantages ol
tha Bugeno Madul 1= compuiationally effi@ml, works

Fuzzy Ligie using Teskamots Mol and Supeno Midel on Frediction Co

well with linear techniquos, works well optimazation o
pcdaplive Bechnaques. erenmived contmuily of the sutpul
surface, mml  well auiled o sasthematical  snalysas
Advaniages of Tsukamotn Model 1= especslly m mmy
uneertamly anc vagustais mlunbon, Lhe methiod m very
flexibde and has bedemnce ke existing dain 6]
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| I'..'\-[\-'Inln Aeuiiitifg Ilnl-:: Lo
Pl i Mannnlhlllmﬂlnwuluunr&blnlnm
with rermpe o Lhe oyseal secaint
Taw amecmni ol momary coaded In aigsin s cotam ol of ivaog
L Coml meledimpbarns cqperscs mich 1s buang, fosd, e, mmd
1 hiali bicare
| 4 S anicanl gy be o e percesc of ol & edeiion, ol s
Etigrt chtire ot i.iﬁLh;_. 3 cistrrha o in T rawer ar o crsbd Be o avposs
et bt s ot o P 108 o O ol haoe pamia like
| Il Ll miaterials eniagEy, Ipkser ke, cipn peces asd merbacals
B Emm:wmu-:‘ﬂulll whial e s hases Bpnen
A predbicar s ar mppier e of proding goesde or senaces
Pyl Clocat ek ipicmmsl cosl proeesed Tor i lalr, s, sl
' doprsgiwmion B s lunks wowrnnl cos incurmed 88 eim sl
L daem PR : =y
| ren qpasrmation The eonis that wmaldd ba peciemed & inamapee) @ et boen (s e provaie Tokich, hekaig
Lszari sarvani licatan o g prisci pal | or s advan bge s moakd and rorial car
:-:':" |'|..‘:| memetary smonnl i e coal of B pheac calfl e secen “'uj' ::ld:l.:.;m mb:_:_
R, calkag by phoss o meobile o,
Eaigi ol pll orybevmnil el miciizrsd by U podeosiil paite gl m dee
P | cliaii. THa s il gl 6 sl cidesadine ] oo b thas A, s il eadling aith
Hreial s provr el plis ewemal ars Katonsd chaeas b rlen Inerals cninkmay & e ciid, anil
wivewes: Buad e kil dona dir valy e cost ey Thertesd s wimspuaieelly conl
Sear whes puokeg dovidoas
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Fuazey Ligic usisg Toekmmoby Model and Sigoeno Mdel on Freshebion Cos 1=

Fig. | shown cost struchure. Be fivs puper, o cosf
sfruchmre o used adr meled oo cosl precelion.

Fuz. I skovwa personnl coat S il paper, person
cosis ax @ model far e preaiciton of sociad costy.

Table | shown component conl {ees] cmpmenis) S
Mus purper, M ocont compomsemly are eelofed o dhe
et iohaa s i coenty vl pevaowal conds

Feg I Personid Lo

I HELATED WiME

Furzy Logse has heen proposed by many researchers
Hisspd on paper | 7). Feexy nforeeee Svecms (FIS) wath
defiazzviiention and the veighted svempe fir aw
condilionang system. Maomdani FIE sl Sugenda PES used
o tbes syshizm. Mamdom FIS lscks the slaptive notire al’
oiles dlgorithms Segesn PIS can be usal with oiba
algramthmes bt negueres @t venicss.

Based on paper [B], analvals and companizo beoween
Blamchni, Sugenn asd Taiksmotn methad on Exey
nlsrencs svatoms e find the bt method m lemms ol
reduction i electrical snesgy conmimption of i
conditioner. The reselts of oxperinents showed that e
best method i terms ol reduciion = eloctnanl energy
conaimptan of air comlitioning sysiew is 4 metiod of
Taskamnto where the average clectrical eeergy elficwency
achicveal by 4 2775%

fnsed om paper %], presents the hasic difference
berween the Mamdani Model and Sspee Model Resulis
lave shows thal for e somilihoneg svalzm bl remudam
Model wed Suemo Model pedorms - sinalarly b by
usmg Sugeno Medel 1t allowms ke o condibsoning svslem
ok i full capoeity.

Hesed oo paper [18). Momdan: Tsakamoes  and
Snpeso-teped FIS oo opplicd w aessn e nibcrelosis
dispnesin. The aystem e meaaenel based on e bevel of
nocurncy, preciion. ond sssitivity of e system. The
venills kve showa that, ol the ihres ' peem wal |"|I..'ql.:|
Infezence - Sysiem. e best misdel 15 Segena model.
Snpomo=lype FI5 hos o beller acouracy companed b
Bfarsclam amd Teukamogo by valag 93%%

Hazed on paper 1], boilt on application do onolvee the
cimparism of Sggao and Tsukamokr Ty method in
e caee af deiemminabion bomis by one point and whe kas
e highest volue apveroge in sles The resulis showed
anl the ealeulation :lfﬁumm:l honis has 25 1% alerage
1
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errod role oeed compuixtion speed (ETR650E seceexls,
while Tsukamobo 3670 and O.007607743 seconds. Cn
cinploves mode] seloiian Sugeno has 3000 ayverage
ermw rabe and compaintion speed 0UENYER] secomds,
whide Taubnmots 38505 and 000201730 secemds

I THE PROFOSED BETHRODG

The propussd method consmsts of Famowark, i
Logse. Tsnknmotn Model, and Sugeno Model

A Framework
Framework display m g, 3

Fig® Pk Mol

Fig. 3 showm 1hal framework mendel of Fucey Loge s
Fergy Inforence Svelem F15) eamist of Dot
I siamaio Model, Sugens Model, and Chepul. Dataset
b om the dats sowree [Data Toinmyg and Lt
Tesomgl Taaknsmoao Madel hased cm FIS. Supeno maodel
I:-mduu FI&. Tha autpat s o prediclion of social costs.

&, Fuzzy Cagro

Fuzey Logec i53 erisp set whase set does sot wse {0, ]
but [0 L) if e =it mumber i3 ropresenbod by a neal
niigher botwioes 0oand | The crsp ssl e nigmberabp
fapction for an ilen m the cosp sel rula s either O oo
nel heing the memsber ) or 1 (dnr besag 3 member) Py
Langms 1 om aippropninde: wony 3o map an ingml apacs inka a
space of putpul Foxzy Lagic is an idea have member
fanclices dhsl cmll mpesml the wliss of 2 I@m
neprercnted Fingusstially by uaing fuzey et thewry | 1]
Sdops of Pazey Logic shown in Fig. 4.

o Tl B

Figd, Frory Largid Sbaxdid

Fig 4 showfhnl Fuzey Logio baving 4 sieps Step L
Fegzyfication 18 process mappmg e inpal min leey
mpal by usmng messbeship fupceon [E3] B 2
lmlcsence by fuzey ndes as [woey mput ond oukput
varaehlca, Blep 3 Defuzzydicalice s procesesl dopvatmy
ini the onsp ootpnt. Step 40 Chadpot a5 the result of cos
preshetion,

7 Taubrawaio b fage]

Sieps of Taakamda Model can be ssenin Fig 5.
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Fig 3, Tonkanon M

Fig & showm Teaubmpots Madel step by sep i this
uppicatiwr. There are & sleps Taukamoin Mode wsing
= (irimiala:

s Furcy fmle
Tk Macke by Tuzey rule Tormed ax [ 14]

if (x5 A) and [y 15 B) then (2 15 C) i1

Whert © ¢ mpal Vamable, ¥ 19 inpal varable, A i
consequent vorinbls, B s conseqacsl veriable, = is cutpul
wanble, and i I'Iﬂ:tﬁ'l virlug,

w  Liraraw Tecrease Represenfoion

Thiz reproscalaiion describes as a o that dedines
fronn mmimiem valie of b ountl meack O on dee-axes thal
vepresents membership valee ad can be writen as | 14 ]

S DER 2]
= 44— Lirih
ulx) i } 2}
]

& Fimeaw D riiene Hepresommiaran

This representation describes as o bne nhich escnlntes
from valie of ¢ detil masimiom reach | oon e asis thal
vepresents membenship valee, sel csin be wiiten ae | E4)

]
- o
o (x) m 4= e 3
b=g x>k
1

n  Fhrfscnyficmtum .

Defnzzvbeatson {using weightead  svemgel cm be
wriblen as | 14];

_ E F—l“{'ﬂlﬁ

SR T

Deverming - the
Dhelyeeewhicsiion

{43

cnsp  owipur valee by wsing

1
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¥ Sugeres Mode!
Steps af Sugeno Mhedel can be ann i Fig. 6.

Pzt Sapoe ekl

Fig & shoun Segmo Meded siep by dep m s
epplication, Sugeno Madel using the fopmmia

= Fuzsqr Rinla

Sugene Maodel bas tao orde. erde and arde-1 [14].

Cheddiz [ wsamp rube [omned as:

it ane | pir Bythonz = {5
e | LN rube Trmmwd d::

a
Y weia Al van B 2 = L v iy

e
‘Whore x 05 mput vanablo. v is inpal variahle, A s
comrequent voriohle B coesequest ool Eoie

comstant s the consequesl, 2 is onlpul wnohle, == fx wl
in n erigp finstion in Uhe conseiuent, Usually, fix, w1 0 a
polveominl it the inpud wnriables s and v

®  Fiwoar Moo J'l'a]wr.plw.'u faan

The mnctbas] thar is used an Taakomok Model I 14 | nlas
s ko Bugera hodel

& Liweor Deerinse Hepeeieranan

The metked sk is nsed in Tsakomoto Model |14 olss
sl b Siigeri Mescled

w . Dy fomion

Daefenfieatian that ae used i Taamoto Model [14]
s wnd 1o Sugone Model

1% BEREN T A D80 msinu

A Pdaset

[Malnsl conmsda ol Data Trainmg ond Dat Teetmg
[2uin Traaning showed im Table 2

Takke 2 shonn Dimn Traiving &= Dar Sdode on living
il (USRS person vgar).  Endormation ol currenl
pepelation. of Indoseia about 260 mulliees, 6F million @
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middle-cless popolaton. It is G260*100% = 62%
maddbe elagzs popelation in Endonesan. Tubke I shown Data
Traimag cimzaets of [ (1, 3. 3, 4), Conumunscatsm Cosl
(L wath 4 data pontl Transportation Cast (TC wath 4
daia |'|.1|11I}_ Seeml Cowt (590 will 4 data |;H|-ir|l] Larwi
(lovvest data poenth and High (hipkest daln poanth Taca
Tustmp cam he suom in Table 5.

Tabde 3. Dain Traming

i oo | T A

1 1375 | 153 15

F I HAE

* i | e B0

n ol ETE TEn
Lavi | Hig i PSiG pER L
Fligh 1 | 1

Tishis % Tmis Testmg:
o o T iC
5 1le | el 1

Table 3 shown Dada Tranmg conssis ol an [0 (x)
Companicaion (00 with | deta point),  and
Transgortaion Cost (TC with | don pointy, mad Social
Cost (S0 = 'F,

B, Taskeweora Aeakd

Step I Fumnflann

FuseyDestion  using Datesst
vepresentsbion (imeritc md disesae)

s on linear

1ox < 1494
1836 —x
4724
x> 1Bi6

plity ) m Jlatd £ v = 1E38

o = 1494
X = 1§

1836
1,r> 1836

p CE ) m 1494 5 x 5 1836

Ly < 1502
1024 =
1502
Ly = 1924

B TE g3

I £y £ 10924

oy 1502
¥ = 1302

1824
Ly = 15924

8 TE i L1502 € y < 1024

Lr < 1450
19 —

B il = 1450 < = < 1904

0.z > 1900

1
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Dz = 1450
T30 es0£25 1900
1900

1,22 FOl

FSfm{ﬂ'] -

Step 2 Membeeslip Fanosios

Membaship funciin based oo Inzeylicatim {nsmg
liggezan ineicase and linear decieass),

i _'J." 1 [ "'_-\nl .E
' ]
OEE
obil R |
L5
SR
Sl i
M . ] o I~ 4
Fia 7. Bepeeseromin bnpai Feeoy el
ﬂl‘l'_J (=] T ‘l'_l.'n (=]
i =1 i —
[ B |
- - - :|"
1 un* B .Il.
L [ ] - |
T Tl T ™ ol
e D! oo e ITH
Fig K. Bepresauaens lapu Frery for 1O
p.-.' . - |
a |
T S
BE e Chammmms |
Fig ¥ Boypresnissam el [uzey o 81
Srep T Inferenne

I'ke inference is a process of combanieg mony mles
hisecl on Dataszl. Bole Base deploy m Tesle 4

Taklc 4, Rele Busc |

[ oL (4 his

HE (RS Thyh Klmiminim
2 | [ K imem
na Fagh Fhgh Mlwcrmmm
18] Flagh | IFLTE Pl picrra i

Tabde 1. Yanuhle Fugey

T = (4 JES = (Lo Mighj

rm:
TE = 082 GN0W = [LonNipi
Uhaipal | 5% = EAG- 1500 = (M rumem . Meaimim)
Yanable | $00TE 585
Coviegary | 00 LU54: LB36 = = LE3R
Bulz AH el nlx wan b el
SO | 2o R
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Tahl 0. Codpodaiion

i
EC g B J f-'l'-'m-{{l"-' ;:u],} €8 2 = i O mpal0F i3] )
1658 —+ u E-E;.m 633 1658 — p €8 geaf{1638])
|ﬂ| ¥ i
e Ly = I:'l: &oF W= %
1836 1438 {630 = 1004
(i — e —— e
v 15%3 Cw ™ a8
Clim =15 e T

fl:.:ﬂ =0.1I09 — i..fl:l_l-_m]

el
cf._;:. = 0.087TH = H':'fl_"'w

[

TE i 2 B TE wmd [T C 23]}
1785 = p TC o AILTEFT

TE gt =TC
H-,;.M

!
1524 — Lres
'|"|‘.'.-,.. = 1769
155
TE-J] ==

r
TC iy =0.0876 = o Ty

e Ly =u Tf..-aﬂ:[l'f 'J':'J]

AT — ¢ TE g 117 690
TE; o= T 12y

TE gy = .

1769 = 15%1

“T!I.?H

T ™ T7ew

TE = 03508 = 8 TC iy

TE';:l =

Tabke 7. Mcrmboship Vol |

[

Ry =-i'T|1g1.|'
Ry= @ Clpe W T
R = minils Ol

L
LA o
Ry = g €Cp, N TE
R, = mm[a .Er.'_,,_.tw

A [ Tuya]) 0Tl
By om mn (0.1209 ¢ 01509 Ry= Wj['lwll'_:ﬂ - QLOETE)
B, =10,1309 ~ z. Ry= 11249 =1,
Ry = OC i Low He= I] CC 17 Low
amd TC s High and TC is Low
them 5T & Mimpmum tham 50 ix Mimimmur
1900 =1 1900 = 3
L—rm_ﬁ.llﬂﬁ = 1@ D.OBTE
— = 0.1204 £
A 350 .oave

L900—1 = D,1203= 350
1860 — r = B4.4050
= 1900 — 544050

AP0 — 5= L0076 =450
Ligl= 2= 3842040
= 1900 = 304200

2= 18455950 -
T = LE&LEEC
= 15454 8y ofrrr
2y =
Ag= 8 £y = gitn,)
Ry= 41 O M T o Ry 2 B ran Ml T
Ra= -I'I'II.I'Il;[lI l:l:u.ﬂ.' K= min{ia EE..,.!
f ey 1 Tl
By = min (0067 04508 Ry = mn (08T - DubBS
#3= 00079 33 Ry = DOBTE~ 5
Ry = i E5 15 High R, =af CL 15 High
and TC i Kigh and TEir Low
Hern 5018 Magmam thin 5014 Marimiam
I = 1500 & =190
" ispg— 1436 T B 1qﬁa1ﬁ:-’ IR
Iikez =
. Fthaids - 0.087E

£ —1500= 0007450
r— 1500 m 98580
P =100 = IRGI50
= 19395550
% LI

15D
£ = 100 = 00876+ 458
£ = 1500 = 394200
z = 1800+ 25.4200
I= 19754200
~1930 =3,
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Tabio 4 shown Inforesce by usimg Fole Base (BRI, K2,
BE, mnd Bodh Bnke Base using IF-THEM rule wath Bazy
upberarclicm lang opernicr AR

w8 IF O is Lo AKD TC s High THES 80
FelaRim

a kX IF OC s Low AMD TC = Low THEN S0 =
i Sim

o B3 IF OO0 9 Heygh AMNIY TC 48 Hagh THEN 50
(AL

& HADIF OC s High ANID TC @8 Low THEM 5C =
mum

Seep & Pardabie Fazzy

Wariahle Fuzey can by seen m Table 3.
Step 5 Levmmpsiiio

The compessitica is ahiwn in Tahle G

Taldbe 5 ssoven L oenpositon (01, 52, O3 and C4) o
all of the pale base (K1, K2, B3, R4}

Step & Wemhership Fafe

By waing o = alphs predicoie fibe sanisoe value o
membership degree), & = crsp vabees of membeship
degres, and & = defuzahication (get o vnlug of weghted
mverage ). Membership valee display in Table T
Seep 7 Dgfizmvsficanion

Dhelizsy-lecutiem G geltimg  the wwighted avernge
display in Table 8,

Tahig B Dlury e |

(IR B T O B
(i [mg) s g3} * (0 (@) * 35)
# (e )+ B {opg) + (g} + 0
EREL-] :;E'J-r f-:.n:f_s- 135-:1}“?}

(R OETS » 19390 = (D.0STE= 1939
[0.1309) = (00876} + (0,08707 4+ (00676}
1Z230605) + (L6Z9360) +

= 17043810+ (169855640
a 0, 35005 & (0BT &Y 0 CRT I+ (0.08574)
e T o 1B01A8 T =1091 {rrund snbed |

By

L2l
B, Sugrac Mods!
Fep 1 Fnzmfeanon
Fuzzylicabion  usmie  Datasd hisod ool
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