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ABSTRACT

This research aims to 1) develop a model for diabetic patient prognosis using data mining
techniques and 2) compare the performance of the most suitable model for diabetic patient
prognosis to create a prognostic model. Furthermore, compare the performance measures of data
classification by the Accuracy (Accuracy) that gives the highest value. The sample used in this study
was 300 items of patients who received screening for diabetes and 100 items of patients with
diabetes, totaling 400 items. The research tools were questionnaires, and data were analyzed
through the Waikato Environment for Knowledge Analysis program using multilayer perceptron,
Naive Bay, logistics techniques Random Forest Technique, and decision tree technique.
The research instruments tools include accuracy, precision, recall, F-measure, and ROC curve.

The results showed that the Random Forest technique gave the highest accuracy in
predicting the outcome of diabetes at 99.75% with a precision of 98.50%. The Recall was 98.50%.
The overall efficiency measurement (F-Measure) was 98.50%, and the curve value (ROC) was

95.20%. The results of this research could be applied in treating diabetic patients in the future.

Keywords : Diabetes, Data Mining, Blood Sugar Control, Elderly, Accuracy
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2.1 FBwesidunseunatedu dethdeyadewdndiuau 400 118n15 wazyhnsinsziiieis
wasiiunsauvanatu vinlrlanadns san i 1

Correctly Classified Instances 394 98.5 3

Incorrectly Classified Instances 6 1.5 3

Kappa statistic 0.9592

Mean absolute error 0.0213

Root mean squared error 0.1176

Relative absolute error 5.6592 %

Root relative squared error 27.1552 %

Total Number of Instances 400

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
1.000 0.060 0.980 1.000 0.990 0.960 0.952 0.945 No
0.940 0.000 1.000 0.940 0.969 0.960 0.952 0.963 Yes

Weighted Avg. 0.985 0.045 0.985 0.985 0.985 0.960 0.952 0.950

£%

andi 1 waé’wéﬁlﬁmﬂmﬁm3’13‘1)?6?1@Qama’iﬁwa%v’z‘iﬂmawmﬂ%’u

a1 LLammﬁmeﬁﬁa;ﬂaﬁw%‘ﬁ'maﬂ%ﬂmauuwma%u nadwsTileansanasiiulian
ANYNFABIRBNITAALIALUIMITUIIAU 98.50% ﬁﬁhmmLL;JueTwmﬂm3‘wmﬂim‘IugﬂLLuuﬁﬁﬂmmﬁm
senaiialsauIUWAY 100% wazwensalluguuuuiilifanudssdenisifalsauimanumindy
98.00% ﬁmwmﬂizﬁmmszﬁﬂiugﬂquﬁﬁmwm?‘%mmmsLﬁﬂiiﬂl,ummuwhﬁ’u 94.00% WLarNeINTol
Tugduvuii lifianudsadenisiinlsaluimnumindu 100% Ardrsnaneinsalesnuiluguuuuid
mwmﬁmﬁiamilﬁmbﬂmemwhﬁ’u 96.90% Lt,azwEJﬂﬂiiu“lugﬂLLUUﬁlaJﬁﬂmuLﬁﬂdmmﬁmkmmmmﬁ
AN 99.00% wonanEsmennsalAn ROC r;i’ma“’aﬂa?ﬁﬂugﬂLLUUﬁﬁm'uJL?im@iamiLﬁ@ﬂ,iﬂme’]u
TAwindU 96.30% wagnensalluguuvuilsifanudewionisiAalsaumnuiiiu 94.500% wansls
Wiulszansamlunsvegeunisnennsaifiauusiug isunn

2.2 W/wdn wé diehdeyateudndiuiu 400 18015 UazymMIiasesinigiTsunem wé
Pllanadns fan1ni 2

Correctly Classified Instances 312 78 %
Incorrectly Classified Instances 88 22 3
Kappa statistic 0.2281

Mean absolute error 0.3219

Root mean squared error 0.3967

Relative absolute error 85.6991 3

Root relative squared error 91.6083 %

Total Number of Instances 400

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area C(Class

0.973 0.800 0.785 0.973 0.869 0.294 0.755 0.901 No

0.200 0.027 0.714 0.200 0.313 0.294 0.755 0.530 Yes
Weighted Avg. 0.780 0.607 0.767 0.780 0.730 0.294 0.755 0.808

A9 2 waansTilannnTiasgideyanieITud we
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86.90%uanaINigamensalA ROC iudaneifulugUuuuiifieudswloninfnlsaumdiamusingy
75.50% uaznensaflugvuuui bifianudssenisiinlsauimanumindu 75.50% wanslsiiiy
Uszansnnlunsvaaeuniswensaiiinuusiugia

2.3 Wladadnnyngu vinsunddeyadnuiu 400 18015 imslasesisngisladafnnynagy
lAlanadns fAsnnd 3

Correctly Classified Instances 308 77.25 3
Incorrectly Classified Instances 91 22.75 3
Kappa statistic 0.2121

Mean absolute error 0.3245

Root mean squared error 0.4028

Relative absclute error 86.3853 %

Root relative squared error 93.0109 %

Total Number of Instances 400

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class

0.963 0.800 0.783 0.963 0.864 0.265 0.733 0.882 No

0.200 0.037 0.645 0.200 0.305 0.265 0.733 0.488 Yes
Weighted Avg. 0.773 0.609 0.749 0.773 0.724 0.265 0.733 0.784

[

AN 3 HaEnsTlaINMIITeideyameisladainnvngs

MM 3 wanan1siiaszideyadieisisladafnnmnau nadnsiildainsaneTiinleien
ANNYNABIHBNITAALIALIMITUWINAY 77.25% ﬁﬂ"]ﬂﬂmLLJJ"LJET’FD’]ﬂﬂ’]iWEJ”Iﬂiaﬂ‘lJEULLUUﬁﬁﬂ’J’]&JL%EN
FON1SLAALIALUIMINUNNAY 64.50% LLﬁ%WEJ’m‘iﬂﬂugULLUUVIIVLQJ'ﬁﬂTmLgﬁﬁﬁaﬂﬂiLﬁﬂiiﬂLU’]WJ’]‘L!LVhﬁ'U
78.30% ﬁﬂ'ﬂwmﬂifﬁmmwﬁﬂiugﬂLLUUﬁﬁmmL?imﬁiamiLﬁﬂ‘[ﬁmmmmwiﬁu 20.00% warnensel
Tuguuvuitlifanudssensiinlsaumiumindu 96.30% Araranawsinsaioenunluguuuuidl
anuEssenIsARlsAUIMINUIITY 30.05% LLazwmnsm“IugﬂmeﬁhiﬁmmL?iaqﬂﬁl,ﬁmisﬂl,ummuﬁ
Ay 86.40% wenaniidanensalan ROC iudaneifiuluguuuuiifiarudewienisifslsaiuimaiu
TAvINAY 73.30% LLazwmﬂiaﬁugﬂquﬁlﬁﬁmmL?ilswiaﬂmﬁmiiﬂmemwhﬁ’u 73.30% Langln
Wiulsgansamlunisvegeunisnennsaiiauusiug i

2.4 Wwedausuneunaisa dideyalewd1dmuiu 400 18015 wasyinisiasgsineisinaia
wsuneulaisa vilvldnadns fAunmi 4
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Correctly Classified Instances 399 899.75 5

Incorrectly Classified Instances 1 0.25 £

Kappa statistic 0.9933

Mean absolute error 0.1413

Root mean squared error 0.1645

Relative absolute error 37.6117 %

Root relative sguared error 37.9941 %

Total Number of Instances 400

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
1.000 0.010 0.997 1.000 0.998 0.993 1.000 1.000 Ne
0.990 0.000 1.000 0.990 0.995 0.993 1.000 1.000 Yes

Weighted Avg. 0.998 0.008 0.998 0.998 0.997 0.993 1.000 1.000

8% 1%

A9 4 wadwsleannsieeideyamieBimaliausuneuvlosa

NNl 4 uansmsnseideyameTBusumeiausuaourleisa nadwsildandanedilsian
ANNYNABIRBNITAALIALIMITUYINGY 99.75% ﬁmmmLL;J'uE]Hmﬂmi‘wmﬂim‘iugmwuﬁﬁmwmﬁm
fON1SAALIALUINIUYINAY 100% LLazwmﬂ'ﬁaﬂugﬂLLUUﬁ"L;JﬁmmL?{awiamil,ﬁmimmemwhﬁu
99.70% ﬁﬂl’lwmﬂiiﬁﬂ’ﬂwiggﬂiugﬂLLUU‘ﬁIﬁﬂ’J’mL’gﬂw}'aﬂ’]iLﬁfﬂiiﬂLU’]WA’]uLﬁﬂﬁU 99.00% WagneINsal
1U§JULLUUﬁIQJﬁﬂ’J’mL?ilEJW]IE]ﬂ’liLﬁG]IiﬂLU’]M’J’]‘LILVI"]ﬁ’U 100% ﬂ"]d’NQaWEJ’miiﬁaaﬂM’ﬂuzﬂLL‘U‘UﬁIﬁ
Aadsesensiislsaumuyiniy 99.50% LLaz‘wmﬂsm"lugﬂuwﬁhiﬁmmL?immil,ﬁmisﬂmemﬁ
AN 99.80% uananiidawennsalen ROC qué’aﬂa%ﬁﬂugﬂquﬁﬁmmﬁm@iamiLﬁsﬂ,iﬂmem
TAwiniu 100% LLaswmﬂizﬂugULLUUﬁl@JﬁmmLﬁﬂﬂﬁi@ﬂﬁﬂﬁﬂiiﬂmemwhﬁ'u 100% wanalwiidiy
Uszansnlunsnageunsnennsaiiiaruwiugiiinunn

2.5 Waulidedulavinmaihddeyadnuau 400 18015 insiasevisesulidadul vh
Tildnadns danmd 5

Correctly Classified Instances 379 94.75 3

Incorrectly Classified Instances 21 5.25 5

Kappa statistic 0.8537

Mean absoclute error 0.0889

Root mean squared error 0.2109

Relative absolute error 23.6764 3

Root relative sgquared error 48.6985 3

Tetal Number of Instances 400

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.987 0.170 0.948 0.987 0.966 0.857 0.972 0.986 No
0.830 0.013 0.954 0.830 0.888 0.857 0.972 0.927 Yes

Weighted Avg. 0.948 0.131 0.948 0.948 0.946 0.857 0.972 0.972

a o sayq v a ¢ v Y  ady Yo o
il 5 eadnsnlennnsiinseideyasmeisauliidadula
NN 5 wanamsinsgideyameisauliindula nadnsnlaandanesiidliaiaugndes
ANSAALIAIIUMAGY 94.75% HArAnuudugiannsnensalluguuuuiidainudeswianisiie
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Tsaruvmuwinfu 95.40% waznensafluguuuuiilifianudsssionisiielsaumusihiy 94.60% §
Amennsairusdnlugduuuiidimnuidesionisiielsaumnusiiu 83.00% wazwensafluguuuud
Lislaandssionisifalsaumnuindy 98.70% andisganeinsaleenuiluguuuuiiiiniandsdie
nsiAalsalumuiIAY 88.80% uazwensalluguuuuitliianaudeenisialsaiumanuideviidy
0.966% woNINLSMeINTRIA1 ROC Hudaneifinluguuuuiiinnudewionnfinlsawimaulie
windy 97.20% waznensalluguuuuiilifianudsssionisifalsaumnuindy 97.20% uandlyiiiu
Uszavisnmlunisveaeumsnennsaliianuusiugfiiunn nannugneesain 5 Sane3iu dsnmi 6

g < a a @ a s
naaanadaniiSewien 5 daneshw

W mmiud M fszdn M F-measure ROC B anwgndes
o \© o ° XX R X °
%%%o\c’% O OO xR O O\OO\OD\O%Q\D
RRREy 29588 EEERE
X ® DR
R L & SR RC R e
o . . oo o
RS x2S 28 L e
Rogfgc | gagsR
e¥eLs g Insan
,\ ‘ | ‘ ,\ ‘ | ‘
modiFaseunatody vl e Tadadnnyngu usuaeulasise aulifdaduls
W anuiud 98.50% 76.70% 74.90% 99.80% 94.80%
M iszdn 98.50% 78.00% 77.30% 99.80% 94.80%
W F-measure 98.50% 73.00% 72.40% 99.70% 94.60%
ROC 95.20% 75.50% 73.30% 100% 97.20%
M anwgndes 98.50% 78.00% 77.20% 99.70% 94.70%

P v & A = o ace
AN 6 NAANSLUSIULNEU 5 9anaInu

NN 6 uanmadSTlFIN 5 Sanediiy wuiTBmadausunouelsa Wenanugniesly
nsnensalaniige 7 99.75% A1AaLAuEIR 99.80% AnsEAndl 99.80% A F-measure # 99.70%
wazduns ROC 7l 100% ety FsagulihBmetausunomoisa SUszaviamluniswennsainisiie
Tsawmuldadiae

aAUTENaLazaUNG
mu%’m‘flﬂumiﬁﬂmLwﬂﬁﬂmsﬁﬂmﬁaa%’ayjmﬁ"aﬂ']ia%'mwuwmﬂmﬁiﬂme'm a519
wuudaeansiuunUssiandeya (Classification) IngldinaliansduwundeyadmeTBinalanesigunse
uwuumanety wadaudn wé walaladain wedausunoueisn wazmadaduldiadule lned3dela
Fmsanwedseiifietes iedummaiafiunzadlunsweinsaluazannisanwnuil madausu
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nowmlalsa (Random forest) lianaugndeaslunsneinsalunniian 7 99.75% fAduusiug 99.80%
A1s¥anl 99.80% #i1 F-measure 71 99.70% uazidunsinl ROC 71 100% maﬁLﬁumiuﬁmmﬁmmmﬂmﬁ
Usinganmanagey fuszAninmiduazdndefeunluvssannaiafindnnu duuieasuldinis
medausuneumlalsa (Random forest) fiuszansamlunisneinsainmsifalsaumanuldffigauasdl
anumsnzanlunsihluldairsuuudiasmensaianudswesnisifalsauminu dsaenadeiy
mATeEes msduwungthomulagldmaianislmnsm nsdfnw Tssweuiagudanssiil wuin
madausuaeuloisa (Random forest) lsinadndnsmaasutszsaniamianaa Tia1augndes
7l 88.03% lirnAuusiug il 88.22% TAAnuAsudLi 90.36% L F-measure 71 89.28% [31]

LRI
suuuidifeldthauedudufissnislémedaniaemeiiniodeyannvannuatsmaind
flaguaznauuszrnsdiegaiifuanduudnguusssnsluiud Tuewanmndnnsfaunauidelvd
UseAvBnmuniy enadeudiuuinadeyaihinililunsadesuuunievsenafudeyanguiiatng
Ussrnangushesnslinintu eliAnnnuvanevansvesdoya wasiieliifiurnuutiugrvosiuuy
anansatduuululdliegnediussansam
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