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Bayesian Survival Dagum 3 Parameter Link
Function Models in the Suppression of Dengue
Fever in Bojonegoro

MNur Mahmudah and Feirika Angpraeni

Aburwer—lkenges llrmaeriagic Fever (IHIF) & oorresily
piincking resedeniial areas mnprepared o prevesd ihe spread
ol the Ardes Argypll mespubie. This bas resulled B many res-
Edeiits siilTerient Broms DIF dod eocmtually dodieises ofonimss
pieductiv ity in the perticalor area of ¢ountry. Farihermene, i
the indectal proplc's ahility s roser o e discase eody
shrail will minkves bs wrakom sl e

:
i
i

ihai infuence DAY were Sex (X010 Age (X2 Educotisn (X1},
Uheoupation X4, Homatecril Level X5k Thrombocsie Ol
I XEL minld Alarilial SLadus X3

Twaen Tersas—lavestan; Dagum 1 Parumeter; Deagwe
arrhiggls Feverp MUMULifhis Sampling; Survival.

L INTROMAICTHN

ENGUE hemsorrhagic fever (hereafier abbreviaed w

THFS w a sevios heshh probleen Bal can kwd 6D
Bospitalieation aml signsficass fale ol Ir“ﬂ'.||-m1 Irusjncal
Awisny commries, incliding Isdonesia. which
mmmber of coses moreases sigmificamily every year [ ], TRF
is a disease comsed by ibe dengue s Ensomied by
Apls Asgapel musguiio [2] The mwsguiln spuesds the
vires [ & aulferer b heahly people thiough bes [3].
Severnl lucsars infleence the incudesce of DHE, including
feost suscoptibiliny. mﬂmnm and the viras itectl [4] The
foctors thm influence the eorvery e of DHF patients ac
demographic Boms including age, «=x, md eduostion kevel
131, Thaose Taceors are miercsbing to he abserved Funther [&].

Ll g oo vid Negmembey | . 20010 spvieal Apid 26 NOTE. Ths
ik s I v e el | s Pessals (T Bewasnh
Froaw @F Muwsiry o Ressarh il gt Falis mam ol the
Eapidil ol Delisiceld | KESEN RISTEEDMKTIHRING 0 {cani
L T TIRE R D RR TR 1

Mar Malurmelali is g Leomiem an e Divpanmont of Plevse, Unbsprsy
Nalsiland 11wy Sodan i Basnssgorn. Jien keadradl Almad Vel Mol

Bpjovnpers, lsws Timar dsdimous K osmpoading seho raahrra-
ol el E7 i gl oo

Peiriia Abggracai i Lectiies i thie Deparimesl of e, Usseenits
Naballaiud Ul Sermn G Jewairnd Adbimad Visk Bei 1k,

Aajeranpan. Lawi Timer, nchesersis ¢ kroibacagyr e o oo con

Sucvival analyss 18 2 sod ol aaisslical proceduncs for

anglyzing daia in which the rospoyes varable resels from &
period af time onnl an evest occurs. B sims 6o predict the
profabidity of survival, recarence, death, and other evenis
ser & periced of time {7 Survival model is wsed @ explicae
tha ehe hazard af on oevent in mfluenced by affffeber of
cuRrkales mentinned @ suppertisg Geery 5] Hazanl e
it the muinnianeous risk of 3w expernment that survives
an evenl st & particalar point of fme. Sl B does not
exponienir the ovem im mierest unkil the period @ over [4].
Baeeling Bursnl 1a de sk ool anoevent o oaceur wahiun mking
covamate effect ino accossm, such s ime dependeecy o
EBveni (101 Survival malvsis his tiee funclions, samehy
the sirvival function, the hatand fenciwon and the prohabslity
density function |11]

A survival model B & msbematicnl model often applicd
in varicas hiekls :n:u:ath. especially i ibe bealih wecion
Survival sy cas plws be e 1 ﬂre‘_lr rimk Tty of
evrmis amal 1o ikl siluations in which dsk Baciors change
aver me [12], Based om thés informmaison, the mesearchers
aimied i dind aui the otors that influonce the occurmence of
an event. With the nisk facior of inclilence versus e, the
survhal model of & fosl will be more adeguasts |13 Survisal
il ywis e hesn wadely applasd dn wenices health or medical
@it snd s known by varous terms in other fields such as
ovent Bastory anolysis in sociclogy. and relishility analysis
amd duration ransiton analysis in economics {14]

Research conducied by [ 15] applied the spanlal survival
model W politcnl sceence by modelling e finee period
unlil parhament membership strictone m e Uinited Sastes
pvermment was anpounced by NAFTA. The applscntion of
survival msdel in poditicsl science dos nol defiee deaikh as
an mctaal denth, bmoinssead, 0 refers o she survival eme
of @ umil before expersencing a poliiical evem. A stomlar
whudy Wi camiod oo by [LA] who applicd gpatial survival
mnle] fe HIVIAIDNS iscidencs o Bast lava Provee. by
micidelling the time untid the patiesss were pronnuncsd demd,
ar poi referrals 1oosiop Anti Betro Yiral Treammesd (AKT L
measiged by 8 Fpammeier Lognonmal ibsinbution with
spatinl ellects. ln Bealih seieioss, airvival model i wed
W ol actsl desth cases, Mimale wscpnch comchicend
by |5] examined a spaiial survival mmdel for DHF cases in
Mpkasar by maodellimg the length of bospitmioation wmil
the patienis rocovered and were dinclarped and by denis-
Iving sy cemsoicid or lalure dais. Acosndng de 8 sludy
coadecred by |6 waing o Beyesian Miciure Survival analysis
with Weitsall Minture mosdel distrbation on [FHF casos, it
wirs Fommdd ihail e dwrativn of hospitalizitson o survival
timse ol the pabents before pecovery hod maxed distrbion.
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Peewsirus stinlics pegarding survival sl peopoasl that &
pood essimmie will be prodoced if the wurvival data are
sasmmed o have cereeim disiribucims sech os e 1-Parameier
Wil and the S-Tarmmeter Log Normal, UnFormunstely, my
all survival datn dissributions can be sigrilicd clearly, Thus,
this wtiuly exmmenes the servival Dapom 3 paransster mwsdel
uming Boyesian SMCMC approsch to estimale the best maodel
anl the parameiers of Dagum 3 parsmeter link funcison
o the (novors inBesucing OHF paness’ eomery e
I analdysis result cun be presenied | DHF e gemes
ihsseminaiion in order o opamally flatien the <ase oumbor
in Berjonopem Repency, e raiss people™s awameness of the
ibscase, aml W inforin them aboul the Beiors inflicncmg
ihe pailents’ pecovery rabe. The results can alsa ke the basks
fior [Eojomsgorn Health Depanment oo creale policies sod
draiggies i wdclerlmg THF ey mile,

II. BAYERIAN MCMC

Bayesizn modf) is based on posterior mosdel which com-
bines histewical data m prioe infermatsm aml obsersaisn
daia wiich derives likelihood functios [17] The estmanr
ol Boyesinn spproach is the measor mode of the postenor
iisiribution, If & 0 perameter is considered as o vonable, the
Infommatsim Befors an churration b= callol prioe distribulson
[tH]. When sollegigil, wonie abservalsm data wall desplay
likelihood cafled the defihond dain [ 19]. The distribution of
Bsteror data is constnucied from the combisation of prioe
infrmmation used @ price disiebuion s sample mloommason
represenied by ehe Blelihomd function [10]. The equation of

porlerac distribaliosn s s follows (21
.. TUsE)
Jivirl = f[::l w JlEie o) il
wiih:
TiHlE) = Poscras distribnilios
Hxw) = 1 funciiom
T8 = Pnoe dastritnion
i = [iata
#
[avesian meihed is [ alicraisve meshod for estimaimg
iwde] paraiiicter | 27]. $he availabiliny of o prograim packago

fisr Hayeslan analyes mefes s meibed mofe sflevive
il Bewihle i compley stocbustic mirdeling mmalysis | 15]
. A @ resull, sme BEmittsns i classical modeling can
b ovorcome. such o complos models. sscompisons thas
gz mo i scoordance with the vealiny, and «implifcuions
cmn be ovalded [23] e of the Bayestan meibods s
the Murkoy Bt Monte Carlo (MOMU), which accond-
ing he [I1L = a sumencal approsch o abiain @ posterior
distribuition, fnen & very complc@ld Bayvesion amilatam
metticed which i & combimaton of kome Carlo sl Markox
Chain properties o obinin ssmple dma baed on o specilic

sexmario [ 24]. Markoy chain i o siechastic prisoess
[#0 2 EI derefore, (1 can be expressed i the
lidlowing egpaatsm [25)

ﬁl'" Yo, ....l{“] =] {'-A M w-Jll i3

In  ponerating ﬂ.aln frome pfdfr), Feeily,  dhe
Wrkos Chan musy be ormnged on the condigion. ghat

JOwESN B st e camily prmcrased imd e stativiany
dlm‘.iuhn of the Markoy Chain is o posterior disirbuotion
U2 through ﬂaﬂhlm. seps [26]:

1) Ditermine the mitial value ™,

I Genorating =umpiles with as many ilerabions as K

30 (Mserve the comvergence of the sample daa il the
convergesce eosdilionn have ol beem reached then
mere simplas wre carmed aul conliooe with sep 2 anil
Iy are comegent

41 Carry il the Fim-m process by romoving o mmch
s the fr sampie B (ibe bum-in perind is the il
iteration period for pammeier ssimatics i the AC MO
procas (o pemovs B many s B limd sonios
in angley 1 clinmnate the eflect of wsang the initkal
vahie, The bom-an penod will end ool egquidibriom

vomdi me renched ),
By Usg {00 gl R e 5 sample for poste-
e pnadysls

Al Clegabe o posterior daribation il
1 Sammarige the posierior distribetion such as mean,
madian, standand deviaton anil stamland ermr [21].

I, BAYESIAN F-PARAMETER DAGLM SURVIVAL
LINE FUNCTIHN

The survival isdel s serl arminetng hevmme 1 docs s

reauice mivematsEm @lenn e distrdbnios of e umlerlying
survival time amd the haseline hovand foncios dees sot uve

it be deternamed (o estimaie the pammeter [2T]. Bewekbine
hazand is a function that s ma specific [25]. Acoonding 1o
113]. harard @1 exvimines the probalulity of the object
eipenencing i event ol tme [ The servival meded con he
writien m the folleming equation [29]:

P O ey ) o i L poeep (Ao o® Thagy b et ] T3

T s bl the distrditin of lengil of cars (suivival
Hia) low DIHF paficnts olheaod ehe (heee-pamansiicr dagun

distributson (o, 5. K[ 3] The distribution of dagem kas =
Tussction of opporunay dt-.au- fallimey |16}

L
1

where |05 o B 5 0 i = 0, 4 = 0 and Loy ihe

shape pacnmeter anil the scale pommeter 9. ¢ 18 the response

which s o 3-porameier dagum dissibution | Whils

itk 4} =

[ 10 B8
thie cumidarive distibsnion function b as Gallows |31

Fl) = r-'ﬂ"'{il

abi4]™
.J. Al ] ”

(1 (3) }’

Based o the survival function i eguaison (31, de survival
fmcison of the 3 pmmmelss dagum dissbozion can be
determmned a9 follows |16

]

Sip =-Frp

(0"

(Li}]
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Then the Hatand lonction Based on cquation (&) w s
Todkows [12):

il

hit} = o i J.I.:;jal. !
. it = - T Tl
T‘*'III. Il‘.lll“:l.ll LR |
- i-[i+l4} T}

The Nesveval fepresasin gquation in eupadtsn (7) cin Tomm
the 3 pursimetei dagism disibuitii dundel ai Tollises [VAF

?ﬂ# = hglrheamd 35X + B Xy b b 3K
_ ad AT i
=TT
wheis |R6)
u leguome, 1 &)
ai = .J"-J'.l + 5y, rjreidVaormal o, Bl S5 ormeld (s, £
The posterior matganal distrbsdion Ffor each of he Kk,
jeirEete bl fs i by iSRRG il e felval po-
mmeiers and con be explained o follows | 16]

,_.-__..,!:[ JJ| SRR
T S~
PPRETLRRTITER o S 1<t e vy
T LT e Rl B
r-v-u-._.-rhifl .‘r HEn b g Epr
nisistaimns [T T T gt
ST e
Y. METHOD

This reseasch wsad wcombary data of DHF hospizakizien
ol of patents’ condiieon in BSUTF D B Sosadom
Matkoesoemno, Bojomeponm, The dita taken were the kngth
ol Bospalization uniil the patients discharged, called Failure
evenl, and the recordieg period s from May st 200% oo
March 3hh JO30 The variablos teien wore Hospieakisalion
Durwthon § %L Sen (X)) Ape LV 20 Biducation (X)), Oeiupa-
taain . gk Hesmebecnil Leved | X nd, Thaornhosyle Cosst | X,
Hemoglohin Count | X7k sed Meriape Szabm (Xg), The
litlowing inhle presents the imformeiion of response varishles
milrediviom,

The fulkniding sse the sicps B sl dhe asalyes off
Bavessan sarvnval Dagam ¥ peameier distritssion.

Ih Chreme ibe model of Hayesis survival Tagum 3 po-

ramieter link fumsctan by
o Detgrmising the prior and jmsg drtribioon,
« Estimating the survival model parameter nsing
MM mmd il samphimg.
« Oistaining the monlel af survival Dagum 3 jparam-
ey link fundtion
b Collect the dta of DHF pabenis i RS Sosxlom
Ipaiskewse .

A Mlemtily e gvewds, anil the consrdad arl wscciiseogd
datn represented belm:

a & 0 s cenmored dais which mebode patients who
experisneed fnilure, sch os desth, Torced dis-
charge. ar transfer w other hospiad

w i b pnewnsered dota whach fnclede petients who
ditl md enpenence lailure, such discharge opos
Ietier comditiom or recovery.

Al Install “abd-ime™ of Capom 5 puametter Ssicboion in
WinHUGS m parameser penersor troagh tie fallow-
g .

. EH“III WinBLGS 1.4

» Tnsasldl Bluckbon Companent Bulkle

» Prepare o hike conlainieg b connecton of pew
comined distribution o WinBLIGES

» Propare o wemplate Univariae Teoplse ode 1o wdd
e Jiseritine

o Cwganize the inpiml meaded @ Undvanste Tem-
e oads: 1o il Plagoam distribation which comsisls
af the pif file, the lop-likclibood faoion, aml the
COF i Dagum distnbobaon.

# Creale program coding haseil oo the inpot in i)
and put it in the corresponeding procedire.

& Conguils ihe proston,

o Valslate the peogram.

5 Bpecilly ibe survival model wsng open souny Win-
BUGE package: Markoy Chain Monie Caslo (MCMC)
ibmnlotios snd Gibd Samgpling can be nesd o de-
lerming the survival moadel ond parsmeter of Dagum
tetnbuiem by {ollinadang the sieps helone:

& Detremine dhe Likebbwid funciisg

= Bigmaly the prior distributen of Degom paramelon
hased on the information pravided by the data

» Spealy be perametor mitialiation (o, 0 ] k)
waing 1-Sep MOMO

# Calculsee the values of hormd und servival func-
Himis i Tagum dstributson based o= i oisainad
POSIETHOr ST

il Dietormmine (he mean sed variance ol the survival
Dagum 3 pammeier midel by exlimnating its parsm-
etexs {ov, 1 dthrough MOMU somlation and gitda
samphing us ghead in the Tollming o

» Specily ke Bkelibsod Panctlin

« Determine e o diserdstin ol each parmmeicr
Baaseil o leits el odEEELe,

» Ddetermine the mitial walue of each pammaoier
misbel wsing I-stops MCRMC.

i Bald T sample @', @ #' from poaenos & snibn-
twm ¥} by updateng T 0 mmes with enough this o
canpele Mures Chaln pioccas

i Comverpesce of alponthin o ks o (b condilion
when the algoniben meaches stabonary condition 1w
Diagpum 3 parameter posterion diseribation

91 @pinin the posserior idistribation summares {mean,
imedian, smndard devigibom, MU enve, asd conlidence
imterval A

1M Choose the best peaded
1) Creste amd morpeet the survival model of Dagsm 1

parmimstes d istrion.
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TAIRLE T
EESEARCH VARLANLRY
Mo mishi Lrnborrimsi
] LT ]
| sl
1 Ik pmigiusien Dipasem i ¥ Irdcyval
i LR W T :?
=
i Age N0 0 i i il
(LS
]

L] i i £ 6

L TS T

) Hewsiinetl Level Xy )

i Thrmdcoyid Ciosni |8
9 Heteghein Tt N7 b
il ilmge St LV a

01 = M Toastial guking i
I = Ecmmisy shad s e
(ST B
Lo Jusnn bogh Schenl
:-H-,t,!-ﬂlnhl

[

I = Empled

0w Heria il beiel 4 42

I = Hemsiierid vl = 43

11w Thromeie yiv comn - 130000
| = Thivmiie yie comnl 7 |00k
0 = Hlemmnghibid coadl < L}

| o Hiavesphobin oo 5 04

il = el asriaed

| = U i

V. HESULT AND DISCUSSIOMN

This stuily cissdacted & survival snslysis of Duguin 3
parsmeter Namctson on the fsctors thai affect DHF patienis &
RESLT v, B Soaodors Dyatikoesoemao, Bojonegom,. TARLE
| shomn (e estimaied survival Gme Estribution (iF in the
lmgth Dempae Fever inpuliens by imiplemening e Kal-
mogonay Smirmow sesd chrowgh the Eesy-Fit Frogram with
the filowing Evpotheses £ Sclectiom of survival tine s
in avcvechancer with the dagum odimaded dirdribation of 3 Pa-
momctors. [y: Selection of survival Tane is nol i accondams:e
with the dagmm estimaied disstunm of 3 Pammeiens

TABLE NI
BUTRN VAL TIME DIVTRIFUT IO TEST

Dhstribuiiem  Seslisiis Tewi

Hased om ihe iesting results of the dam dsinbindon of
arvivel lime for dengue hemunrhugic leswer patienis dwws
that the appropriote prodective distibuteon i e 3-paramsier
chin duwiribabion  with the p_walue Kolmogorms Smimine
preater tun the crdicad valoe o = 005 Dagom distribiion
i 3 pummeters is 4 posiive distribmion [nshows char the
matent will reoover after hespitalization in De B Sosadons
atikisecin, Bopsicgeie, TABLE 7 heline gricsents the
isidy” survival aiml hagard Panctions Paseed on the sai-
matinn of Bayvesian Dagum ¥ parameter distributeon venoes
sarvival sime elat

The result showed thar the bonger s ihe hosputalimbon
idaration, 1he Bphor s e rocvvery mie aed e lower s
the survival chance ungil € time. I means that psienis who
were hospetalizad longer hal bigger chance lor recovery. Fin
ecample, the survivel chance on day 4 wes 0034 1 mesws
thai the mambaor of patioms who had not ooovered on day
4w % Meamahile, based on the haeand fonetion, on
iy 4, ghe patiesin’ pecovery e was 0055, 10 messs, that the

Sty vl o pugibiic OF Dengue
Henprrhagi Fever

-
-
™
IS
-
-

g 15l F i il 1 1

Vi i B

Fig 1 Sarced Fusson of THF Pesenis
Haiaid Cliaphiai T Deiigie
= Mewerrhagse Fever
Fdi
I i
-! 14
=
=t i i & 6 @ P @
limis jHlap
Fg 2 llsard Fosciion of (18 P

mmmber af patients who recovered on day 4 was 555 Fp. |
ilhastrates the survival Funelion over B, I can be seen thal
the paienis’ peekalnliy i sarvee on ey B ncaly reachad
i, meraning: that all patients had recoven@)

Frg. 1 shows that the hazand valss or the moeovery mie of
IVHF patiests incremed B means Bl losger Bosploliesios
increneed the recovery rale, thus e prohabsdity in secover
wan higger Howsver, of day 7. the hospitaliation damtion
deencascd, meaning ihs thone was a patient on day 7 wha had
it pecovered. et b order oo kdentify whaher the mormal
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EADLE I
AR A NI SLIHVI VAL PUSCTIERS 18 A LS §
PFARAMETER IMSTRINUTIIN

ii T
i (EC R
2 nyr g
5 bEY 33
& ke @A
i 0N s
] L1d
O T
I T T

frailty nisdel was the best ane on Degom 3 parameter, i was
them compared i & non-fralty one. Based on the analyses
reaill of TAKLE 1 using DIT gossdness of B madel, the
mrvival imalel with yandom efleo devwad e Booesy DIC
valeg gomnpircd 10 bl wahoul ramdom efiect, Thersione, i
can be asuamed that the model with normal random effect is o
beetier meeded for DI im Bopanegons than oom- fmilty survival
ke, I can e assamed tha e was heeugeneiny tha
il pan h-:-ﬂri.um‘l v Fepreseniedl by the factoers (i mil-
frealty survival mesfel.

IAILE BY
TN 4% SV IR L. Ml

TR
{haguimn N Peenrin
R
420 1)

Nlwde]

MiiE Py
Mowsnad Fiilis

The bemetd of iinimg (rwilly iasde]l wos aleee sbeoram by
the 5% onlidence jnfcrval on the sapnificant Taclors G
influence [IHF patients’ survval bme a5 compared o non-
fralty model The efficiency of 5% confidence inberval wans
because the mdel could specify the covariance strecture and
the madiis @flew very well, Hesdbean effel survivul maxded
ol pedece bis, thus explainieg e hetcrogensaty eflco
of the model Below o tho result of Degam 3 Paramseter
wrvival maode] with nommal rndom efect:

TABLE 4 (@henis e significant factirs of THF paimnis
reconvery rate B the valnes between 350 to ST.3% did
onnimin 0. [n shoses thar ol sl Bsctos were signifcant Gor the
mxevery mle, The variable colamn displays the Tactors tha
B:iicdd v predicl ihe eoovery rate. moan colemn displays
tnke] prarmmneter valucs. while the ather T eolumms shiw
the esimaied values of confidence maemd U7.5%. The
{nciors predicting DHF fecovery raie wepe Sex XL Age
(Xgh Edveagion (X0 Okvupatbos (X0, Hemaloem Level
{4k Thisemboeyte Coun (X0, ol Mamkage Sy i Xy,
Furthenmore, pasmeter o and k& were slen gigmificen o
the recovery rate B oshows that TP coomrences conse
the increase amd decreese of haotand iom valoe or the
ey Fabd v lie Below b the Cox Propestsonal
Hhigars) Regrewsson nuaiel | 16]:

R i Ve AT & TRy ~ DAY ) 4 CTFEE

Next. odd rato was wsed io doteromine the risk levelfim o
i ceriain Factor. The odil miso vabse shows thal the survivel
mie from demih o individeals with bigger haoand Lo
was eopd Temes higher than those with breer basnd Tector,
In the postenor summmaries of sarvival Dagwem 3 paramster
tioade] [enk funcison prssentod an TABLE 4, it can be sten that
Sex () wath | = (A8 was significant o DHE recserny

TAHLE ¥

S TERICE S0 N AR G MO AL PRATLTY RUEY VAL
MO

— Vamabe Tammazr  Micaa 059 Nedm W80

“Walin Eia w [T F ] R 11 T Y1
?. A LRI RASY ABY T2
a &y GRiE D0 DUBE LDu
I._L L] Aiesd SRR T [TRT TR
x“ BT | Ny pam afl, 9 odne
A1 iy 1213 <RANT 136
Xgs Ay L TAM e &1
Xin & Lita  LMT. L A
Xui &= @541 BIEF M9 LAl
Xy kg -1 T B T LiTMI |
Xibs iy [ L TR T B 1.8k
Xio Brijs ALEE -iAdIE  BEAd LAl
Xy Bii BT TR 1 TR T ] 11 i
XNia [ F T T TR T T8 8]
Xen By BT T e T 11
Xui B4 (T 5L TR ¥ R 111 1]
Xoj bis DREE 1T Atk A
Xud [ NAEE LATH S 803
Xl [T} =1EfR] LHE oEn s
X+i [ AT 1M S [T
Xan B (T T S L1 YT RS 1 |
Xuj T nRE ISR ABE eI
i ey ST A AT Al
E k BAD NET  nEe |72
Lamiuls 3 1538 07 |ME 0 AT
Elus ] LT YT T 6 [TLLT] |

maie al expl-0 10678 = (L13, |t shows Bl female patienis
were {1, B mwcs slower W reomver than the made ones, Thas,
overall, ihe death raie of femabe pabienis is higher than the
mule ones hecause ther bodies ae more prone 1o despur
wirus, Simlar nlemgeeiation applics 6 &l vsialics

The sarvival pnaltvsis feueh Dagws 3 parsmcter Thaguim
Tinik fussison wing Bayostsn MOMO pusthiod shows fhat the
lactors prodictime THIF were Sex 00, ) Age {4 ) Education
X L Occupmion (X0, Hemmoors Level 1.5, Thrombo-
cvie Coust {80 and Mamiage Sabs (NG00 This Gnilisg
diffiers fromm that of [o] whie s thees sspnifbcant facions
using Bayesian mixtaore sarvival with Weibull disaribution,
namely. Sexn. Hematoeril Level and Theombooyie Coont.
Sty condueied by [5] msing Wetbnll distribntion and Cos
semni-pammmene fvend Age, Leskooyies, and Thrombocyie
varishles 1 be dgmifice. Another DHF sdy carried om by
124 in Pakisiam using Weibull distribution survival analysis
fomd thal Sex and Age were signeficant. Simmlar siudy
by [35] conchuled Bl Ape amd Thrombesyle Counl were
significans 1o pecovery rate, The, @ can be concloded that
the eprdeminlogically hige nmnbker of DHF cases meeds m
e onvercome by iniplementing health program o sochety
Mhemigh survey syvslem aml nasine psscssimenl of iosoveny
mate. The result absos emphamized the imponance of Daieg
duta distnibution im wervival analyss. The sarvival Dagum 3
parameter link function with normal resdom effect was able
b prervide inlodmallon miparianl ko B pressaléd @ THHF
manageinenl disssmmingtion in Bﬂﬂm

Figmre & shows thai Cox proportional harand regression
dagam threc-paramcter link function with fraily sl
value valer or pecovery rme for INAF patioots s heased
contimunsly on Sex (X0, Age (X4, Eduemion {5k Oe-
cupation (X}, Hemmoom Level (Xrz), Thrombooyee Count
% 1 and Marital Staus (X0, This sbees the reosvery rale
i Bajonegon regency seme. The moovary reic i affected
by dengue fever bined on a pereon’s lifestvle Doior such

Volume 51, Issue 3 September 2021




TAENG Internutional Journal of Applicd Mathematics, S1:3, LJAM_51_1 38

P mad R B RE e
%ik LirsEa BKi
PEg P AN TSN B

ww-"r'-L .

TN

Fg 1 Cea Prpoibine Hidanl Rogrossam ibgiim } paraic bk
et wiih fadiy Normsl

e mininliining chianlines diml healihf42], One thing e
dhstimguishes ot i the widih ol the el beiween (he
maiient's recovery mie hecause the average mndom effec
aremeter has a significant effect on the cure mie [43] 5%
it gan be salil Bl the case o dengus fever in Bajonegom
s depend on the veriely compoenent [42) It means tha
the difference in the walug of the varience from the sl
mndom offect g in o differet confidence imerval foc
the cure rate for dengue hemordugic fever. Cox proporsonal
fazsnl regression o the tiiee-lik Tubction fagainece witl
fraily sommad disiributson can be med g 8 basic mode] fir
the Bopnegoro repency Henlth Department’s comsideration
in taking policies L fommlete stenlogic sleps s soclomio
manery fale for dengue benserhagpic foier

VI CONCLUSION

Hased 0 the amilysiy resull, o cas be goncluded tha dimne
ihstributiom of srveval Dagum 3 perumeier link fuscion
madel comld shiw the sipnificant faciors affecting DHF
s i Bojoiegons. Thoss focsors ane Sex (805 Ape 130,
Eademmiioas X1, Oerupation €5 L Hemmoom Leved | X0,
Theombocyte Cossd  Noh and Momage Sioius | Xa) Thes
ihisribution can be wsad 10 mprse provioss eseaches,
Sarvival Doagum ¥ parmnsier mode]l wigh MOME dnjni-
fthon method using winBUOS wes sl only sscesws(i]
in estimating the pammeters scooraiely bul slso ensier for
researchers who are able o expluin complex moidels, when
Ihe Exsinptons do el comfortin with the reality, ol B
predicl e survived e,

REPURISCES

0] 5 A Thamie, el L Tl “Spaticl B Efocis Surivel Madds
i Acwinn ST = brvm Using Dayessn
Apwaas & Caaw Sraly " [e Daivine of Phipaci Diafeiem @ Tevkes,
will T, g [, JOLE

Rl WM Ewrd, aiad 0, Ramar, aal B A Dlashisey, Wk lag S
Tompowad Hish (haoges 8 O Ieoadcios of Denger Feves @ Seadi
Anha A Geogieplacsl lahoswiam Sivken Cosd Stedp” Cyiatiol
Meabih, vl i po | pp 7750 XD

) P Seryomameon, el A, Phomee ], sl 1 Cnogrek, and K. Jampos b,

aiml K Eewm? “Anebra ol Sgaiied Faovm e Denges Favn

Fciudaes Piodits” AMT Didghomadis. vl 17 me 1 g 190,

Jiik

A A, mdl Y M Ciawib, ol F Moraga aml K. Meigoson "Haicdan

Spatid ek Spetic-Temporal Approsches o Medellisg Dengee Foes

A Sdnmrmiic Heves”' Dkt sl dpfeiin e 104 L

H

wodamuil Coofrrrnes om Aoty oo Soiend! Seiewra JUWNSY pp
WI-%T, kb

Tk N Sewen Survival Analves d00 Bpuesi bop mad bedual Beicanh”
Mew Yiwk! Cammhid pe U e Prois |, JINE

Y S G, ot sy~ Oiond Usmerdiy Preo, 3010

WP Mkke el P OK Sevaiava anl B X Sigh, e 5 K Vb,
“Hayruin Sarvnal Aaalpses o lead aml Sk Cancer Diada Lhing
Loguormad Woadil™ Tirdor and Fromorsed 43 wo 7, pp W07-417,
T,

B E F Senih “Apslien of Paibee ssl Sorvdl Dhis” CRE MRESS:
Bl York, Hil1.

Bl B Bopern, wni A, Komiweh, aml E Leafre. “Scivivel Andpsis
with Bvierradh - Cimmend el A Pradead =i n
R, A, el NLMEE" Beew Sork: Chaposn ssd HelVORC. 346
BT Y Kun ewb A A Khan “Pajiiis -’iHﬂ-H I-l"'-'ﬂ‘llll il
Surima hiadss ik U § ek o meniraal
Aavimen! of Apglins Mlaibrsmabd, vl I e B P BO0-0E0, 1D
!I!-'I I'I ﬁ Bt mid M Khtie “Savivd Adadeils & sl Ledining
Sl Kprager Mo Wik, 2012
IIHHR B il M0 A Jehaw Refiabaley pied Serveed Analpuas”
Snpapore. Spempes. 3F19
B8] In Mbsreeecksd “Hayeosn Spatisd Serol Slodds Tor Pelioc] Eves
Procouss” flemarmaad of Pelivid, Svnae Dabenn f Leh Care
i VM Crarbied Hlai Codumbia. 1104
] N, Sbahrmth el 5, dnawan, wmad 5. W, 1
Syl Masdals Far HIWAIDE D Proveises [n s Rovs™ Bashes
Jrpmd ol Pabdn Hadh Kewcand sl Ovielpmmt. ol % e ]
P L 3RG-ERRL 2018
BIT1 M A Emasgn, Tapcsis Jidid Mok liag of Lovigiiliesl muf Ses v
Timw Mrosiicmicnl o Hrperieion Paimmis” Bud Aosssrermi sl
Flrsbitiary DMaikey, vl EL pp 73-K1, 550
B1E] | Kneike, "Dodng Beyrsio |lais Aealpas™ FEL Eleaer Soews,
Aardemia Prria 304
Jie K M Aassdr, and K 8 Bvine ssd T 0 HocBiooe, e e ol
Hewvesion Provs Bs Fovdigy - The Chinnl. The i swl sl poem™
Wlettunily I Ecodvigs Al Erodiibor, vol § L e §. pp B8 1. 2898. I00
2] Cingom, “Apphal Heyenes Modelbng © LSh: ol Wiley ol
S 2000
] C Li asd B Ha ~Degindsiemn Drita Aniysis using Wieny Prives
aml WK Appeas” Laprwering Levwrs, V25, N5 pp 2H-2,
=11

BRI T Moimidi, sl &, Tigasn. asd D D Pridyo “Hayehidi Miangy
it Hogromem b Hdu‘“-ul'l-lh-'lnllhwy
|igakh Cenddin @ Seraluya WTTEAATIEL Malivinia Jowvimed of
Frulwirial s’ dipyebind Afsifewsaiing, wd Y no 1. pp. 5167, 200

Y 1 £ Deshim ssd MH Ches, o 1) Sisha, ~Hayesin Sarsiial

Aalyies” Higapors: Spewigei. Ml

B4 N I.rin-l.u.-lﬁ Agtuik, wed 05 I8 Prostyo. “Sladuy Dhem S
Ul ~ Wasand b Meiling B Spaild Sunnal wah
Visslilmal Agmgramsng (74H I'“N-ﬂ!a‘ iy ropayvannd! i w ogf
Lt o ! Neimiid Seraniy, vl e §2 @ 11 2000

D5 W Vi O Beyesian MUK & pwssch o Savivel Analysic wah
Digndy i pmmao [@a™ {ropaiainess’ Myipita d wael lews drwdr
sl 84, mi @ g 1020190800

6] A A Lyh, “eovsdstaon i Applisd layciss Salidic sl Bas-
muli e Sond il Seocilign” Med Vislho Spnips. 30107

ET W N Eslusd aul | M C e = I ninskic o o Hepooss Saisics
Canmily: johe Wikey aml Sone, 30T,

TEl F Feng. sal 5 S el L Pha, “Havrasn Sien sl Snay s Sllel
T i ik Padnee: Predaction ™ fepdies Sobomoes, yoll 4, s I, pp
110, 31,

2% BT Asven 4 Tiooded ei Melilevel Sorvivd Analpois Modiins.

Blaslsls " it Seviethar’ Feries, sl Iom
o4, pp EES-300, 70T
B0 Ik B Sbesc “Applied Swivival Adaleis Tabig 07 Ned Vol

Spnupe leeisinenl Pobishmg Miis,

[0 A, Weenks, “Tradiy Modiets oy Suruival Seg by e i plall
O Msyiveithn Gvhed. Piew Virk: Chiaposss sl Hala T, 0I0

I F M "Empncal Lichbord Meiiosd i Sercirall Arslyas” New
Work: R Preess, 3016

PN E T Lec. sl | Waig “Simsticd Mahiok fo Soreivd Data
Acmalyula” Thind debition ¢ ily Sodm 0 Pobabley omd Soreieme
Sew Yok Wiksy eizreceree N0

Volume 51, Issue 3: September 2021




TAEMG International Journal of Applied Mathematics, 31:3, LIAM 51 3 3K

1] K A Clasbuy, sal P Ranl, ssdl M Ruroey sl 0, 17 Rlasi, “ap
gial Anadyiie ol Deaper Paliein of Plindas Teremaiie deiod
if Alempire Eeamei, voll 2o o ppe 8, 300K

(1] k. Hadsvare aml M Fackeckran, sl I Aagyreere, “arvisal
Syralyan an Pareves el [oagus bl meatage Faoa JEHT Deag Ui
Figyuifiniial Hidsind Hegressdi ™ dedrragiiong! ol of Qv inenl
Papvirer ey Neamml ol Soaer (LAERS], vl 4, me 7, g 1H8
|49, 3017

13 5. Baecrper, gl 5 M. Wall sl B P Catin “Peadty: Modsbng D
Spuiisily Comrelaind Servread Diaiz wdh Spysbasies s lniars Sherialey
i Mg Sonsuni sl dome | pp 1014, J1ER

(1) N bohmwdeh. anl 1L Prsnosdsn. “Presdciss Spesesd  Sarvivel
Wirtmll- ! Fausmom leejas |'I'Jll:| il st rmied 1 wid il wmal Npmime-
prevasive AR Newisml B vl 3 ops |opp 93 10, DS

[I8] F D Alees, “Ssisival hnslyae Uveig SAS omgon & Pesokaal Chmde
Seomd Biilam "™ LS §a5 bnaieis bnc Care 2Xi0

V| Teng, “Sorieal Aaafis” Calibims Sdarh. Xm

14 5. Momeey, ol &, Kowniii ond T Haglolsheli, mad Pswolaul |
Bayeizn Slode by of Ulasioro] Compeiiag Hisks Ssrvboal Tines o
Srpadtial Boailoow Pofpo " Fgadesmiahip & Basiranata o o Mk Aeedih
soll |7, e 3o B 0L 2900

[H3] 0 0) Nlerahe, ssef 1T S sl 02 dacoh, el Mapesan, and
A& Prasin Uhagine Peslonng Vasg el |aimimg T b g
sy o e ow Eoergiey Jromsie sl froem me o m des
mieer' Eogreweriag assl Arareaide Faregr, wll L oan L opp S00510,
e [ |

3] L e, sead A Pargeys, and W Lavy and & Chesron “Tisasan
Sarvivel Anshos for Esrdy Decciien of Tormment Eflecis o Plasr
L i Timbral Thpds~ Coesbeagnenady § Moyl Toialy [ s @ni, =o]
IL s Wl 0SS, 20

1] K. W e sl O . Le “weeivil Asdveds of Paigee Dais
Apyacaiem sl dimembrd Loes Shslcl sl Hoachs =l

Munkd " Anieroriosal Ayl of frger. ol 117 @ 3 gp Mods

ik

Sur Sbhmudel coconml e MY Scprr m
Samitin, foen lnsaeys D nreming Malag In
hobwrsma i NF1 il o WEN degmec in Baaiosos
feer TS, Juraliara, Indocsia. i XHB seepe
wmrly. Al pownl e s cummally & Scher m
B Lhopanmiend of Seaionee anera s MNadullaul
Liams Summ (lin, Bopewpes, isboneaas. 1B
sl et iretisk meakeling, o asanal
sttt s, Iy afed Sl el g

Fewilia Angpreral sccoed de BS el M5
degrmes fnen Ulniesitss Nogen Yogysharia, Yo
prabona, Deloes, @ 305 b 200 e
wrly A pEaid e e ooty 8 e E
Pue Dhepaiimend sof Sesiidicy Usiversilis N isllatil
LPiams Sunen (e, Bosnepn. sl ss o e-
waiil sdacids mohik tiealilng coomrima pisl
sl

Volume 51, Issue 3: September 2021




[JAM_51_3_38

ORIGINALITY REPORT

19, 14+ 11+ 9

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Universitas Islam Majapahit
Student Paper

/%

=

0js3.unpatti.ac.id

Internet Source

s

e

jurnal.ut.ac.id

Internet Source

(K

-~

damaacademia.com

Internet Source

(K

e

lists.geodynamics.org

Internet Source

(K

n Li An, Daniel G. Brown. "Survival Analysis in <1
. . : %
Land Change Science: Integrating with
GIScience to Address Temporal Complexities",
Annals of the Association of American
Geographers, 2008
Publication
jurnal.polines.ac.id
{nternet SoErce <1 %

core.ac.uk

Internet Source



<1%

n Dwi Rantini, Ni Luh Putu lka Candrawengi, <1
. . %
Nur Iriawan, Irhamah, Musofa Rusli. "On the

computational Bayesian survival spatial DHF
modelling with CAR frailty", AIP Publishing,
2021
Publication
nti.khai.edu

Internet Source <1 %
www.researchqgate.net

Internet Source g <1 %
dspace.library.uvic.ca:8080

InterpnetSource y <1 %

ohara.homestead.com

IEternet Source <1 %
vdocuments.mx

Internet Source <1 %
documentserver.uhasselt.be

Internet Source <1 %
WwWww.wjgnet.com

Internet Sou!cge <1 %

David Darmofal. "Bayesian Spatial Survival <1 o

Models for Political Event Processes",

American Journal of Political Science, 01/2009

Publication



Sri Astuti Thamrin, Irfan Taufik. "Spatial <1 o
Random Effects Survival Models to Assess °
Geographical Inequalities in Dengue Fever
Using Bayesian Approach: a Case Study",

Journal of Physics: Conference Series, 2018
Publication
dokumen.pub

Internet Source p <1 %
ejournal.unsrat.ac.id

In{ernet Source <1 %
link.springer.com

Internet Eourceg <1 %

Cgse Stud|e§ in Appl.led Bayesian I?ata <1 o
Science", Springer Science and Business
Media LLC, 2020
Publication
edoc.ub.uni-muenchen.de

Internet Source <1 %
irlibrary.msstate.edu

Internet Sou¥ce <1 %

t.scribd.com

IEternet Source <1 %
www.nature.com

Internet Source <1 %

S
~N

www.neliti.com



Internet Source

<1%

N.onparar.netric Bayesian Inference in <1 %
Biostatistics, 2015.
Publication

Indrajeet Kumar, Shishir Kumar Jha, Kapil <1 o

Kumar, "On Some Estimation Methods for the
Inverse Pareto Distribution", Annals of Data
Science, 2021

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography On



