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qYHE QR T & w@ReY & oY e =i Se vy 8, g9t e &R setrer fafaedn
a3 @ fory ww AR B, wifs g0 FRifa fear o daar @ afed 391 e 2 fsar o
AHAT 2 | 39 I BT ™ a1 Seal 8, RN & forg I & oresT BT, R 39 dHR
% fee @ forg ga weie a1 (TUa—ML) @1 d@iid &1 STANT &R Adhd @ | 89 SIHd
2 b #yHe &1 99 R ("M 81 SY ar [0 Bl A arer \1de 9T a9 S G
2. 39 BRULIKT R (3nfédpal) H 89 #eF Al @1 faf=r qeffexor debiial &1 Jarerd
T TR R DT WA IR @ ©. " A1 (TUe) § A= arffeor daiia Suerer
g, o & 9urd daer 7¥E (Support Vector Machine-SVM) (TAAITH), d—fRve FaR
(K-Nearest Neighbor-KNN) (@.94.99),TeIReA, SRS (Decision Tree), 3mfEfhiErre Yl
ﬁ?‘d’cﬁ(Artiﬁcial Neural Network-ANN)(T.UH.94), 7d &9 FRIBRR (Naive Bayes Classifier)
MfE | AfhT Farel I8 & & AYgHE &I Uga™ B § GBI Tl H I DI A Theild
Ae B, Rifs e @ Aeaar e eyl 8| IR 3eFId H adRoT Jheihl Bl
Ardpar g @ fog g9 UCT Ruifsedt grr oy fhw g ¥ gfes (PIMA INDIAN)
T SICHC TR STl SWCIM Aol & SUANT AT & | IHS 918 JoAIHD eI & oy
T T TICT W R 7 At & = aeffaxor qa-ial &1 e fear sk @i e
DI BT S € | JoAAD T D heldoy I8 Uil A7 fd fEfhRrre *Rxer eas
dd-ld DI ASIHAT FAIH, 88.6% T, Wil 3 Tdb-ldl & HbIdel BBl SATGT & [FISIHAT B
I8 WR MG oxar 2 5 aifhRa =R g # ST @1 FiEd B B S &HaT B,
S A BTS HT anfdder A way w@dl R, Rid HR 9T $er s R & saa
ARG fhar ST | 2 |

Abstract

Diabetes is a matter of concern for the health of the entire world, its diagnosis and cure are
among the prime challenges for the medical fraternity, because it can be controlled but can’t be
cured,sooner the diagnosis the better it will be for the patient.Thus,use of machine learning for
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earlier classification of diabetes plays a vital
role to protect patient from the life threatening
complications in future, various classification
techniques are available in Machine Learning
(ML) viz. Support Vector Machines (SVM),
K-Nearest Neighbor (KNN) algorithm, Decision
Trees, Artificial Neural Networks (ANN), Naive
Bayes Classifier etc. But the question is which of
the classification techniques is quite accurate in
identifying the Diabetes, accuracy of diagnosis
is more important. Thus, in the present work
the assurance of accuracy level is strengthened
by applying the data imputation techniques on
the dataset i.e.dataset of Pima Indian women of
Arizona named as PIMA INDIAN DATASET
from UCI repository.Thereafter the said ML
techniques were compared, and it is found that
among the said classifiers ANN shows high
performance as compared to other conventional
classifiers. Highest accuracy achieved with
ANN is 88.6%. This level of accuracy indicates
that neural network has high potential to classify
the data, which relates to its high computing
layer architecture that can be programmed
without any featured engineering.
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qYHE Ud G106 dERT 7, I T R
# 9gd ol W Bl W 2| 39 IR 7 IRR

Tl GO BT IedTas Rl H 3rqHef 8l
ST ©, FORRT < 9T (78 PPR) BT WK
¢ ST &, S 3Nl FoAdh: Gax-Td dHTRal
[2] BT HROT g1 B | T8 SIRIIT Th DT
@5 Sifcaansil R ARl &1 g HROT 2, S
— gftc AR, geg Gl TN, gu I
ThAMY, Tdl DI FHN, Ioidh, didl &fd,
e @ fAwear g8 d& b & o1 SR ),
T Th THT F BT DT B |

IfRIFT Th B A Iq B dTelt 39
Sifeararsil @I Q@ gy wrddisl o fafre
IRARE A ART Taheilp] BT SUANT B,
ST INT BT Ul S @1 AThaTl (TRXAT )
P WR D Al H U JATID AT gHL
TG B MMILIHAT & WU H HeGH fhar e
e © | 99 U U H g9 URURS A Al
& A=l & AT AMEBRTA =R eamd

N O

(ANN) TH-Idp B SIS fecaR™ aciadn
A AT B 2, Rifd ST fecar@ &
AT e AEEyel ¥ wRgd e H
BT THAID! D AThdl g & oy
g UCI RUifoed gR1 oy {6 1w drar
e (PIMA INDIAN)FM® STl ¥ [1] )
TICT $RCYM AHH BT SN fhar B | SHD
qe g eI & foly 39 Sl 9 W
g 7 @i & fafes arffexor aa-iet
BT START fHar 3R 9 BT dheiin! Bl
e fScqRe # ASIdar &1 JorHd S

Ol

UCl Ruffsedt grr ot v g
3f$T (PIMA INDIAN)AM& STeT 9e [1] # 8
UCRE, 768 3% 3R 1 AN FoA Ufee
e © | faRivarstl &1 faaRor arferer —1 H
A g far T 7
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afeter 1. fem sRdT 2R @ uigere

B, | faewar &1 am faavor

1 KGRI H&ATHSD (Numeric)

2 CATSHT T[Sl hHS A @I TlelNg < H 2 §¢
3 ST hdT mm Hg

4 e R Bics frp-g | Mm

5 2— Ud dRA i mu U/ml

6 drel A1 gsa9 (BMI) Kgm-2

7 Iﬂgﬁ%’ T HARIE H&THd (Numeric)

8 MY EL]

¥ SCIT & Y1d § YIS BT &I RO

TUS (Section) 4 H ITAYN & foTU 37U

I8 & & g TfaRen iR T e faaxon
& AT Y, 3D god, VAN, 2 T HIRA
sqgford, SIIRIfold hamd okl Iy 1
A 2| g a1 I8 & [ 59 SIS
Uil Baw= (DPF) ¥fiel &, < fob Redari
4 SEfedS dfeew & sfagM @ik w9
® RedeRl & SMgaikis deel & sfbsl A
SEIECI

D IATA], Ig <l 1T fb by SeRISt
@ ATWE, 39 Scic H |l BEl hel W Y
3ffsi @ AJURATT ol (Missing data values),
ST o AT TH11D! BRI AISA TIR B
& forg eMudaisll §RT e g1 A © | 39
B AR ISy & e & forw ® [3],
g, &A1 fafi= qEffavor aaiial &1 Serie
R PN fhar RS9 affexor qaeiial @

e fScaer § |l B JaHd Sird

Cald
YR T Y {17 FRTgAR SRS faban

TS UEHd &1 9o fhar g1 g9a 3Tefar §os
(Section)s H TRUIM 3R F=f Ugd @ T &,
3IR 3id H WUS (Section)6 ¥ UK RTTH BT
fspy fear ar 2
AlfecT AT :

Sgdarel q fafr= oRuR® wefie afr
@ I A Ig Udl dodl © fb <T”U 2
SISt Afeled (T2DM) &1 |did fageryor
PRA D U TP HASd P STaRaw STORd
2| Eel US. 3tdd. (Nahla et al) [5]
HYHE T B e & fory RiaaalRrge dafka
3@ (Sequential Covering Approach) SIDN
HRDb TH JuIc daex 729 (Support Vector
Machine & SVM) 3T&TRd Hieel wvqd fobar |
ID I B H ST DI Fe—JAlehT & fory
H—HT TR ThAId BT STANT fHar
g 3 99 T THAT & WR (YhAIUA-FBS-
Fasting Blood Sugar) 3R &"R R (Waist
Circumference) W HR®I TR IAEMRT o |

T &: WU (Section)2 H AR AHIAT, WUS
(Section)3 H HIEH IR TecRe WA T,

8

39 UTdd Afed H, SAYSIS &) 9Nl Bl
SN A B U, el @ 9o Atsd
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I i Rl BT SuanT fear W g s
U< el (Zhang et. al.) [5] 7 23,281 W8 A
HAST JARAT H W 300 AR & FAT W
Uh eI fhar, SdT Ul ea— Br
A DG R STTRE o Wi HgHE Pl wdl

g1y, TR 3R dEaR gRumAl & forv 99 e oy
AT H BRWR WRMIeH @I JAifteass o
@ oirsel o | Uwel oMy SRIT B FHIET
¥ fwpy M@erar @ fo uRuRe Sfaat [9]
ERT BN ®1 TS AThdl UR FER PR DI

(medication of diabetes), STHTHNI YA
Y& (Abnormal Laboratory Tests) 3R I[Ygﬁ—s'
fTa™  (Diagnosis of Diabetes) | S=ai 30+
UAReA &1 o, faff=1 A= &
UANReA (S @I FIC Jae} A (Support
Vector Machine-SVM) (THAITH), @&—TaR¥e
de%  (K-Nearest Neighbour-KNN) (&UAY)
TeniRed, fSRIM &1 (Decision Tree), =4
99 FANBIER (Naive Bayes Classifier),
afsiRed  RITHE  (Logistic Regression) ¥,
TRl WRARIET iR AREIE & 3R
WR P o |

RIEESIT I ST SR T E |
(Classification) 3R WfSae™ & forg RG]
deq®h  (Neural Network) @1 1 3+
o, oaddtell = rm fb, ST SeRe |
IO MR & AR R IR edd ¥
AEIHE DI FeIdh MfSqRE/Afasgar &d &l
gudl B QoI Hofeddl Ue 3T (Dijana
Sejdinovi et al.) [6] & TEU—2 SR
Afeeied (T2DM) & vl & foly =Jrd
eahd B SUAN fBar o | I AgHE
P Ufede B & forv uRRET el ve 3
(Parastoo Rahimloo et al.) [7] = smfEfhiArra
<R Aead IR dfiRed RITH &I UM
B UH TRMS "Rl Acdd Ated I
foar [wevg 2l Ue 3l (Mahmoud Heydari
etal.) [8] [Classification] & SRIIEIST STERIC
R fafr= Fenfifbae/aiioRer & ganiRed
B eggd fHar R SNEhRd =JRd

Cdhd © SYANT ¥ I_i+ IMMATSdH TRomH

AIEY ¢ | 3R *R -icadhd, TRARS A
AT FATRIBRI [10] BT ToIAT H Ald gRv
™ o # W& B |

el oM BT & U N UdT deldl
2 & FaRrerd & AIadr iR ReRHd
B 48R I & oy, wEEdiel 9 U §
RN 9971 U UfSaRE #isd § A= dRaT
B e fhar o, 599 9 S9e dJfsd @
Sifeadr 9 T, Boawy S HAled BT

HRICYE TIZH W 9¢ AT |

S WERT Bl B XA B (AU uEId
I U H T W fhar ® 6 dAfed @
Sifeetar &1 gerd {91, FRifhd I IWRBRAN
IR FHRCYA TRA | AHGR fdemnr g,
AT &1 BT TANH B U] BT JeAIcHD
I W fhar 7| Sifel T R &
ffraRer & forg gwe faf=1 srer swgeeH
cfoad &1y fear 5 b srguRerd
Jdpsl Td STeT IS &I fAIeTor qorr
JuRerd arids! dI HGIIHT | 3uRerd STeT &l
g UBR ASIHT &, I8 AT Ud eIl
& fou Sifed wHw@r el €, SR Ue Hoiga
STT TRV Afed T4 & o1y, 57 JrguiRerd
bl BT HolAT Sifd amavged O 2| 39
foTQ, BART e Ha Ysel STgURerd afidbsl Ud
Sy & e & fog & [3], fdeor
@ yvard, 899 fafi= afferor daiial &1
Y ST W WANT f&ar | TuEed (ANN) &l
SR BRD, AYHE (ST fecae™ &
ASIhal IR B o fhar iR v guegA
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(ANN) & HEIHAT WX B TRIRS FATRIBIRR
& FEHAT WR A T Bl T |

Serie ¥ Ry U 941 § ¥ S "l
Pl 3I[SARR (Outlier) HET ST &, 9 AT
98 SATET AT 980 HH 7149 TG4 2, iR uferd
A # A2 omd €| U SISTaRR (Outlier)
el +f A9 ¥ uRad-efiear a1 wnmes Jfe
1 RV 81 ¥ 2| 59 foU Us eireradm
DI INSCATIRT B IS AGEH A FHTAT
gIar &, f9w wu 9 fafeea Sar ¥, o'l a8
IR @1 wfasgarft & Jemdr & forg agd
AgdYUl © | 9 AR WR el rguierd
At [9] [11] & 3T oxe1 & forw ey
g1 HIEGHT PI T BRA 8, 3R 39 giRepIor
DI UH 3T IEHAl BT TS 3 (Kang et
al) [12] & GuRT, I & TRARRAEAST 3R
ga fafear fvmT # faf=1 geR & srguRerd
JbSl BT U DY dlel TUdb INhl 2 |

R B1I BT e & b erer A H el
A eI Ffedl &l 8eHR Y Yge SICRIC Bl

fator =T, JOvETd SRIfAS @ STEIR
DI TRRAT Bl AT B B [y SIEE W
7o AT & faf= FeRIfhe e TTReA
BT YA HRAT 3R 3fad: S feeae
H FARIh®eT TAReA & YRRAT &l
MEMBRRAIT IR -iead HI TRl A ol
BT B |

3. TOTfh0T dpelld :

WA eI H BRI qheihl DI
FAHdr Siew @ fow 899 UCT Ruffored
NI O {5y 1T Ui $f$a= (PIMA INDIAN)
A& el ¥e [1] W SIEl SIS D
(FAT—aTZST HH, AT 2% ARSI ) BT
STNT fHar 8| 9 a8 ol Tceid fead
3 U 39 Srer A R g #7eiE dfi T &
fafr=1 Tffpror d-rpl &1 ST fhar 8

10

FE em @ FdEar S § pRgd o #
WINT &1 T qh-ldh 39 UDHR ©, JUIC ddex
7 (Support Vector Machine), &—fRR¥e
TR (K-Nearest Neighbour) TR, fefRyem
21 (Decision Tree), JMMfEIhRIA X BCEd
(Artificial Neural Network), =d &5 FATRIBIRIR
(Naive Bayes Classifier), S&IATel @I AT 89
Tb-ilp] DI =r@i Ard B AT 7 |

3.1. 3NEBREA RReT dead (ANN)

BRI =Rl easd w1 S affr
A & S aHfdRr  (classification) 3R
gfe AT (Regression)fdgemor [13] & forw
ST fHar Srar €, 39 Ried &1 Rived
A AR & T 8, ST81 IR YR URER
A2 wI W FH A T |

ANN # @9 eRR &Kl €, $99¢ (Input),
f&S (Hidden) 3fR amMScye (Output) <R
B B |
1. gYc (Input) AR (Layer): ST Pl U

PRI B R I STST B Acdd Tl

1T Bl AT <<t 2 |

2. f&=9 (Hidden) ¥R (Layer): gigc sicl
TN YT oRR R R fRsd o
RRE B ™ B IR ded, e
TR BT BRI FERT FRA 2| $TYE oRR
IR f2e TR & 919 & Hiaed de,
iR axd 8 f& &9 fRed oR =M
Afsha (Ufded) 8N 3R &9 98 [fssa
(gTefaea) Brm |

3. 3M3cYc (Output) TR (Layer) fasd oR’R
% R BT 3MSCYe AT fFeT oK 3R
IMSTYe R & 1 B FHoaeH ded,
3MICYS TR & R BT BRI Aerivor
H T |




S IfhaT TRIel gd ©f. gerer ol weie afi smenRa safedist dgE: aiffevorerl daiat &1

A 1. EMBRRA RR cds
(ANN) &I HF |

fpedl 1 WIS RIS A -icad H W
TR 30 ¥ fUBEl oRR & 3f8cye W iR
B B IR I I B ded BT FEAII
IxD AT HT ARG Ul B |

9 Il | Ugell XA AT §YC oRR
BT 39 YbR foram 91 AdhdT 2

hl =gl (Wl % x+bl)

STef, gl Ufdede™ waerd & W1 &1 aref
Jed (Weights) 3R bl 919 o &

S IR, fEed JR (T8N oR’R) & 39

TR forar ST Fahdr 2

h2 = g2 (W2 « hl +b2)

3R oIS TR (3MITYS oRR) Bl 59 TPR
forar S & ®:

y=g3 (W3 % h2+Db3)

319, hl 3R h2 &7 TIRT HXb 89 ford
hd ©

y=03 (W3 g2 (W2 % gl (W %x))++[b+-]

SR U U FHER B MR R Al
Sgd & 9™ FfE (Error) & Adbed b

ST B 3R 9@ MR W 9l fRed Aied &
BRI ded W HXae (Correction) TR
S 2, SR 39 UHR Y AISE IS
JTaAd (JfeoRAeH) & foly IR—9IR He fHy
SIcES

3.2. ¥URE dae AMT (SVM)

U |Ure daex 729 (SVM) fafi= Ser
T B FHd B B oY TEWR—" " &I
STIRT Rl & | TAAITH BT Aisd of+T SIel
TR 91T ST & 3R X Sel 9 Udh 8RWR
o[ SRe fdar e 2| gHdivH " &l
STINT &xd 84, Sl dfead § 39 I BT
[ 3T fHAT S T B, 3R 30 I
Pl BER—"oF MiRd @xar | i ey 7w
foa—2 # o 3R el 1 & &1 ST srer
ufgey fawmg Ty 2|

e 2. |9Ud 99ex 7H (SVM)

TRWR—" BT IRIPH w7 A IRAINT B
@ forg & Us VAT i 991 BT §, S
STeT BT AABAT AT H 3T R Ab, T8
Ud 3aY BEWR—Ti- (Optimal hyper plane)
HEAT & | Ig TR i Raap ff 81 Favar
g 3R aRRgd R 1 |

11
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3.3. B-for”Rze da (KNN)

B RN R TiRed a1 7efie afeir
TAIREH H Fa¥ WX €, 39 UIReH & 4y
I AGURT I © b, AR e T K
G € 3R R 3 Adedq usIRFT &
g B AR TR RIS § &R Y SETER0T
fig & otger &1 e w=er 2| 599 aeffeeor
@I doiid H S g olafelT & aRwiivd
S fig & U & aifdrarer figel # wa &
gl BIAT ®, 391 FTRNRE 9 TTIREH #
g HET ol © b g8 ser fdg o Rew=y
g ¥ =Eaw g W Rerd grm, <er fig s
it (S¥) BT BN |

H—fRRE daR yeReA #, Ser fdgai
& 9 B & B EeE @ oy gfafe
v dT SUANT fhar ST 8, 39 Bae= &l
Bl A e T B

d(q.p) = V(q,— p,)*+ (4, p,>...+ (q—p,)

. @y

STET, n JMATH &Y AT §, a1 AR 72
WA & AL g |

3.4. 379 & (Decision Tree)

fSRrem &, 79 a1 @& T@-iar § 9,

JURATSHS AT DI S0 Bl T dh11D @ |
SR &1, T Us 9N MR BT B, ST8l
e U BIR R xe &1 AR axd g,
FAN oide, fefmee & @ e Aew g
UMY W1 € SR 51 S Bed & BHofae= &l
T €, I B9 Tl oldedd ®l Hde Bl
2 | o™ &1 @1 e (¥ Are—Root Node)
feRIe™ &1 @ O<it (e1% A€ — leaf node) T
& IR iR Il (Classification rules)
B T B A WEN @ VEl B A
qiffepxor wx Aot form Srar ® 1 i ot 3. A
SR &1 @1 a1 & gRT TR ol &
forv e SeErY e ar § f& aafe eRErn
IRRE W AhfAd § AT T8 |

e Covidl9 ¥ AHfHd § 1 781 (W
ol g7 &1 ueRE wA & foy e ue
IR & SR fafeer feem el & srf=
el ©)

3.5. 9 IT FARHABRIT

AT 99 FARTBRR, YrAfhdl & 3R R
THTERT TR B Th Thd T, Ol Scl Bl
El'fﬁ% B B Iy 9 UHT (Theorem) T
SUIRT BT 2 |

99 U9 (Theorem) & f2AT9 I U1 U &
B BT TR, Sdfd geT § Ugel 8 gfed
B D! 8, O A QY T B I < Sl 3

Dry and high with
fewver for more than

four days this m

Positive

oz 3. fSREM &1 ;(Decision Tree) &1 A=

12
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&1, B ¥H19T (Evidence) 8 3iR A UR&ea
(BTSRRI~ Hypothesis) | J&F yderRon
Ig ¢ o Mifseed a1 wend Aade w@da €|
& va Mifsaed a1 wiert &1 SuRIfd gEx &1
yaIfad w8l dRal 8| gafely $9 A9 (Naive)
HEl ST & |
3eRieT ¢

39 Y U H, g fhar T Serie
PIMA ¥R SCRIC & VT STRic I3
Ruiftredt [1] & Wit & v Sy 21 39
ST & gAd $ U = BRI I§ ©
TIH TITIRRIT 3R h WIS fdaRoT & 3Tefrar

P(B| A)P(A)
P(A|B) = W

I, AgHE W IS ofidbe SURYd €, S

ddbeld @ Aciddl (accuracy), Ada-ieiierdl
(sensitivity)3TR faferedr (Specificity) @ MEIR
TR FaH 7 | 3fAd: Sl ¥ Bl FARI—argel
A9 &R fIaREoRE daie 9 ghied
& B g (FReor & SuRid), g9+ faf=
TITHROT qh-IId] B STIC TR ST b
IR I AT THAIp] BT AeHE (STATSTIST)
SCaRM H Wbl (TR BT JeIIcHD
e fohar 21

4.1 TRHRAA FAEA

T BRI H, FARAhDbeE ddiid B
TR B STd WHIRHA haex & wY 4
AMT AT & | FATRABDbIE Tl ATl
Bl AU B o B dKfde  ABRIHD
(g disifca — TP) 3R IKfdd THRIHAD
(& TIfea — TN ) @ &1 IWRT, HRIST &
TR & T B_T gl 2, b a8 =afh Agwe
A ST & A1 81 | TAR Tl H FAathah e

SHCIfeld A, 3R S Il A
SfedS ufed waere (DPF) ff #nfier ®,
S Redert # sfede dAfcced & sfasm™
qef I BT I RedaRl & 3alRie deel |
A& SeT 2 |

9 ST # Wl FE BE W FY ATdS!
B ruiRerfd o (Missing data values), il
5 ASTqd dPhATd! qHTHROT Al TAR B
% fofu wie@alell gRT |ad g AN 2|
STy, 37U 2T H &9 \Wad Ugel rJuiRerd
el BT AR ASTAR BT AT & forg
e fed €| 39 um H, g9, orgulerd srer
% Adad @ fou Fa—dgs #4 SET
SHYCYE Tl H SUANT fHar g iR
JIPTHARR BT HHTe & o1y 2% fATaRIgOIRH
Add &I STANT fHar g1 &9 3+ fUsel
A [3] H U o fF Ferd—drss HIA

dbIh/HIe Bl TRRA/FEIhdr Fidbel &
fog, w9l @1 WE T ¥ Aipad dRA DI
R Bl T Siar 81 TaRgRAl (Accuracy)
e &1 Bre - fear a1 2

TP+TN

ACCUTaCY = T TN+FP+FN 1)
e TP

sensitivity = —— (2)
s TN

specificity = e 3)
. TP

precision = ——— 4)

TP
recall = (5)
TP+FN
F — measure = 2xprecision*recall (6)

precision+recall
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o

Yel,

TP: 3fd dr&fdd FHRIHSG (g UifsTied)
fSTeT 312l & WEl T | FThed AHRIHD
A |

TN: 3fd IRddd dHRIASG (¢ -HIfea)
forae®T 212l © WEl & | IPhd ThRIHD
A |

EP: 311 ®Ieud AHRIHS (BTl Uiviied)
e a1 & ad e d - aigd
TAHRIHD ATA |

FN: 31fTd dTedfd ThRIHAS (Bled ifca)
fSra®r s 8 Tad e | aligd

AhRIHD HHA |

A TTeT AfSd BT d— Bies Hid (K-Fold
Cross) AfTSH/HTIIAROT (Validation) dehild
BT ST TR J9 BT B, ST ST Al &
UG Bl AR BRA b oIy a9 31 R
SUIRT $ S arell fafdr 21 39 o & #,
10— Hies P (10-Fold Cross)— dfelee &1
10 SU—AT # faifora o mar 2, iR ua
AT BT SYANT TNE0 & Seeg & forg fopar
ST & a7 99 A6 9F &l ufdier & forg
SWIRT T S7am & | §9 Ufhar &1 g9 dR
TIERMIT TRT 3R 3d Aidhdl &l Afsd Bl
3ifcm AIdwar & wU H forar AT |
FeNSrarol

9 UF H, g4, SUReId SIeT & 3fidher
& fou FaE—darssl AM STel SRy
TEAId BT ST fhar & &R 3iSceaRR
P T B foIU 2% fORISOINE ddAtd
& ITANT fhar 2| g9 o fUsel sreaae

[3] § ORI T & FAG—aTgSl A AdAIHY
ASIHAT (accuracy), HAGHSIdl (sensitivity)
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iR fafrear  (Specificity) @ MR W
Fatad 2| 3fdd: SeT U B FAN—aIgo
A9 &R faREoRE daie 9 ghted
B B g (FReor & SuRa), 894 fafa=
TTHRUT Th-Th] BT STRIC TR YA fHar iR
I B Theilpl B AT (SRS
fecaer H WEIdhdl (VRIR™l) &1 Jal-icid
e foparm )

TIART &1 &1 oRN H IfAford foar
off, Ugel TRUIRTS H STl MURIRT @Y T
2, gl geliac iR rguRerd ser & forg
STIIT @l Sifd @l 778, 3R ST §YC¥A (Data
Imputation) & foTg, T argol HH(Class
wise mean) THHIE [3] BT STANT fHar 747 |
A 91 Sl B & ar H g fear
T, U faeE W fM—daT WheR (Min-
Max Scalar) BT HIR Sl I IT\TSTGIT% DY
& IADI dogol Bl 0 W 1 B 919 I B (T
T, 3R gAY aR SRET den ¢ & fog
WIeR STl We & fafoa fear |

TR TROT H A WRA b TUAYH (ANN)
Afed &1 0T fdar T e, &El gYe
(input) 3R G (hidden) WRa H =R
3R Ufdeded ®aRM o 3R A[TYe (output)
R/l | RHgS (Sigmoid) HaRME BT
SWIATA fhar 81 S9® 91§ TUAUA (ANN)
@ 3ASCYS Pl d—hles Hid (K-fold cross)
aferee™ d@die 9 dferse fhar war| iR

I ASHT AT BT SUANT HRSD, YUY
(ANN) &1 HEThdl DI oIl A FATRIBRIR

@ SVM, KNN, f$fioe €1 8ik w9 s
FATRIBTIR) BT ASTHdT & AT Bl T B |

IYOT 1 Dbl Qj\?t'ff PTs (Pseudo Code): STeT
WHRIRAT ol 3R =ROT 2: YUATH a9 &
RO BT ST B (Pseudo Code) A IR
fpar T 2:




S IfhaT TRIel gd ©f. gerer ol weie afi smenRa safedist dgE: aiffevorerl daiat &1

TWUTREA-1 TWUTREA-2
STeT MURIRIT WSl &1 GsI B ANN Hied M &1 g3l DS
(Pseudo Code): (Pseudo Code):

SIRSEIFGN
W—URIRTAT (Pre Processing):

fear T ®

gYc: A5 @ haed 3R WidbiRed Ufsue
W:W?@W@H@E.csviﬁwﬁ@a@—diﬁ
« Sftade @ forg Sifa fd afe #AigE & dr gar

o IuRed dMidws] B Ao & oy Fomd argot

STl YA Theilch DI YANT febar T |

CaRBR I
s e Serie (D).

o fik R 2

o WA (Array) H SUReIA STl ¥ RRel Acdd

[] — e 3 x ofR &, S8l x w@da $ieR © iR

59 Hied H gAYC, 3MSCYe 3R

fee oR @& wu # 9 R 2|

¢ FIYC WA/RR H 15 RN
3R gfdede™ Baee €,

o TN WRA/RRR H 17 IR 3R
ufdedeE hae g &R

o omMScyc UfaedwE #H 1 =RM
IR RrHfss ®aed B ¢ |

TGAUA( ANN) & _i€cye &l

P-Ples  H (K-fold cross)

dforee™ ddis 9 dferec fhar
T |

Afed # uR¥Eor Ser wRogrgeN

0 3R 1P 9 WIH Bl |

s TERYR | Serie(D) Rwe:
— Yf3eTor ST 80%
— U eI 20%

— -9 Wwor Y &1 W HeRseNe

dT BRM 3R wpiRed Ufsve
JflcHATEOR &1 START BB, SAD!
AEHAVTRA DI A9 & folg
Haofera fhar a1 o &R Aciawdr
BT Bfgd & wU | oA TAT AT |

6. ufdond 3T ==l

RIET FATHBIIR Eal
AEIHAN/TRRE Alferd—2 | =i
g 2 uRumHl | ww we ®
fo onfhRma =R ~cad
(TUATH), F7 gU ST W 88.6%
P FEBA/TRNT S U FIH
3resT ueeiH foHar 2

arfert 2. @ fAf= TEfiaHxoT TeRen @t |Aciadr (%)

ERIERURGERIET REEIf
MEMBRRIS =R T | 88.6%

Ue gaex 7 62.29%
fsRrem & 74.71%
H—FTRNT AR 67.12%
T 9N FATRTBRR 76.61%
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e BRI IRA Acdd  (ANN)
&I 0 AR 1 B dre FHTIAT AT (Probability
3=H) BT W AT &, S9fel 0.5 B AT B
ST Bl 1 3R 0. & ©Y # THfipd o & forg
e fdar T o1 I A9 05 W HWR o7 Al
SH 1 @ ®Y H qEipd [HAT TAT oA AT
0 & WY H Il fhar T o1 AfShRaa
=R Fcdd (ANN) URURS Aisel Bl Jorl
IRuRe 79 aff T FeRierR @& | @l
TS ol |

Accuracy

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

88.60%

74.71% 76.61%

62.29% 67.12%
. 0

ANN SVM Decision KNN

tree

Naiive
Bayes
classifier

3 4. YOG & A1 eI A

A= FARIBRR &1 Il

qR<Id ¥, 9gd gRecl @ IE by UMl DI
Bg BT GBI Th-h Fa 3BT Uee+
1, ofed faRmgt = <@ & S oaf
ddb-le H Fardd |9 URo™ U &R @
G B | IS & Hf H, TH T D W
@1 Afqaefl A & U G SIelT (time
series) ¢ B SYART TxD, ST AT AlSd
&1 fefia fear s waar 21 S 9o &
WR B 1Y /g § He@qol ARTE &1 bl
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2 | SIT AT BT &adT 3+ Sleve<d ¢ & I8
7Sy § Ua 91 Wl of Al B |

7. forspy :

39 U9 W, URURD GIHIHROT  dhIdb]
DI g AMEBRAT PRA Acdd  (ANN)
@ I B MR g difeer —2 § g g
IR & MR TR, I8 sy farar T
2 & nfEfRre |RE Acdad (ANN) #
HYHE B PRI B ol Ied VR DI ATl
(88.6%) Ul 8, fOTIH Pima Indian Dataset
& T faRIvay/wrert enfier 8 | 3= el 4,
SMehdisl w1 Ifftie Wibar T, offde d
IMAR W FBIT AJURT  AlBS/SeT AT
JTICTATIE DI ASR3TETS PR faaT o1 | Il
I B H G argol HIF (class wise mean)
[3] &1 SUANT BRS AJURT 3rdbs/STl AR
JATICTATTH BT FHTAAd BU,AR A Bl STl
I ST 91, BH UTT BI HYHE B A THROT
@ forg onfEfhfier =Ra wead (ANN) @1
T, At & 3R acId Roteed <l 21

8. WA oA Bl aATctenT :

Technical Terms qpd] IS
(English) (=)
Classification TR0 Th-Th
Algorithm

Support Vector |UE daex AL
Machine - SVM

K&Nearest Neighbor - | s—foeRve e
KNN

Decision Tree fefRme &
Artificial Neural 3fehRrTer =R
Network - ANN Jeady

Naive Bayes Classifier |Jq &% doRIeRR
Logistic Regression AiRes RyeH




S IfhaT TR gd ©f. gerrer ol wei @i smenRa safedar dE: aifiarurer) daial &

Missing data values el Bl
STFAReRR
Sequential Covering IR CeRIER
Approach wafdi 3y
Medication of Diabetes HHE BT qdT
Abnormal Laboratory | argmr=y
Tests ST e
Diagnosis of Diabetes HE e
Classification THOT
Accuracy Frhdl
Sensitivity FaeTeierdr
Specificity fafdrsear
Probability TR
Data Imputation STl SCYH
Time series SERiEERl
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