UGC-CARE Listed Journal ISSN : 1549-523-X,, Terai semret - fori wa draifiment et St ;19 , 37k 4, stear-fa@wr, 2021

FHofteT ATl ddbeilch T IUADT BIB COVID-19 HEFART DBl JAHIET

UNDERSTANDING THE COVID-19 PANDEMIC USING THE MACHINE LEARNING
TECHNIQUES

Al PR, JFIA FARZ, Idell ofel

Mona Bhatnagar', Suyash Kumar?, Chetana Jain?

"Department of Electronics, Hansraj College, University of Delhi, Delhi 110007,
“Department of Computer Science, Hansraj College, University of Delhi, Delhi 110007,
‘Department of Physics, Hansraj College, University of Delhi, Delhi 110007.

'suyash@hrc.du.ac.in, 'monabhatnagar@hrc.du.ac.in, 3chetanajainl1@hrc.du.ac.in

AL

PRIAT a—IRA I (COVID-19) T wR H wW@Rey &1 gfte | vs TR f&ar &1 fawg a9
TAT | $6 G R H 3, |mifore iR Aiepiis fafafedl of 7R w0 9 wafad faan
2| 39 aERE WR EE a2 ARl faag ofTeT WaTed SwEMTe oTlel! SR fafdhear smygft
qdl AT B FART | FEY $R @1 © | S 59 T S Al bl TAT H iy iR fRmEe
@ Ucd &l F9sH & ot 3R U qaigAr drsd feosd &)+ & oI 9 T & HaRT )
B SFHRI BT 3MMaeID 8 | I8 AT A/ 2020 W A 2021 B ARM ARA ¥ Y€ AHAl &
THIFT fageryor oR menRa & | 79 TR 9 & 99Ifad uig IR sal (@1 Ueen, dHied,
I, TERTE 3R Aferg) # g Al @ Sfidel &l W A fHar 8| el wu 4
SUYE 3ffhel & MR UR, YA (Regression) faveiyor died &1 SUANT YR # Ugell 3R
A COVID-19 TR & SR AWel & der &) wfasgarft & fore far wr g1 g9 Aredl
& IS UROH A MY 8 AR &9 U1 & & afq 14 919, 2020 ¥ 30 deR, 2020 &
@ SN AT IS o HH w449 WAIRR FfS (RMSE) Wi 81l 21 29 A9, 2021 ¥ 31 ¥,
2021 & SR & Mt & forg, Al fef uien-ifge Jafaw aRemd <ar 8 1 899 R2 ot &
Al T BT B S U AiRE@ SU ® fF enies fhe ufme os & fhds a9 & | g
3o ol & ATy e WY URd @ ¥ |

ABSTRACT

The Coronavirus disease (COVID-19) has become a crucial health concern worldwide. It has
given rise to serious economic and socio-cultural activities across the globe; and the healthcare
system has been struggling to cope with the increasing demand for critical medical supplies. It is
therefore important to understand the pattern of rise and fall in the number of cases and to design
a forecasting model in order to be cognizant of the transmission rate of the disease. This work is
based on a scoping analysis of the confirmed cases in India during March 2020 to May 2021. We
have also studied the statistics of the confirmed cases in five severely hit Indian states (Andhra
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Pradesh, Karnataka, Kerala, Maharashtra, and
Tamil Nadu). Based on the publicly available
data, regression analysis models were used
for prediction of the number of cases during
the first and secondCOVID-19 wave in India.
These models have yielded encouraging results
and we have found that during March 14, 2020
to November 30, 2020, the regression analysis
with a sixth degree polynomial gives the least
root mean square error when compared with the
data. For data during March 29, 2021 to May
31, 2021, the fourth degree polynomial gives
the best results. We have also calculated the
corresponding R? values which is a statistical
measure of how close the data is to the fitted
regression line. We also present a comparison
with the state of the art results.

ST oaa: HioM gfg, UfaTHT (Regression)

SIRI ®I (3, 4)| I8 AFAT AT S BT
5 COVID @1 Tl ofex ¥l 31 &1 FHreT
g, [ wah 9R R fafdcdr a3 & gl
e @1 e gRf1 | gafory I8 Agayel § b
Ugcll &l o8}l & QR Hsh{Ad AMSl H gheg
3R fRTae &1 vgRy &1 w9 SN, SR &
afasy # foeft +ff Refa & forw R &1 o
@ (5)| 39 TEUA H AME 2020 H HS 2021
@ QR 9Rd H COVID-19 Hhifd a¥al &
IR fagelyer & forg dfei=iige afaee
Aieel BT SUANT fohar m )

2. AT Aderor

o gfg EniefhRma geforc) ok
7N AT daie oS @ fagey & foru
BRIGHE | U diRad Ared (6) iR

faweryor Aiga, 7N Af T, JIRTHYSS,
COVID-19.
Keywords: Artificial Intelligence, COVID-19,

Machine learning, Regression analysis models,
RMSE.

1. U=

ARG H Hfgd  HRET  IRRE AT
(COVID-19) &1 Ugell @&} a9 2020 # #3
AE H AR SR T A d9E giedr &
e R U AIfod A v | TR
JAPTHS T DI HH BRAT U Sod ATl
e YAl a1 88 B | AR &1 G
FEX (COVID-2.0) 31fd® TR iR aras o
IR o fafeear amgfd & TR &N &R
AT & IRl @7 9¢1 g5 A B HaW H
TARI R IR BT SRR &A1 (1,2) | TR
AT & 7 ged Al © MR W AHAT &
URIR T b+ a7 Siiad & folv @aR BT H
w3 o forv fafig w9 9 M, wer iR
JIéad G & ©Y H $s WRAN 8

PR TANNGH (7,8) TR IMMETRA © Sl ATl
H U Wi U g e &l ugdar Havd]
g, W w0 A GUR dR Fhdl 2 3R
¥ wfosraPrrr ox= # | 21 snfEfhlraa
gcforol daeiiep afidsl H gu Sified Ues &l
THS APl ® S AT B eHT W 7 AR
SIS AT BT qRAMHISHS STIART (9) H AT
Aol | o fovar ST &1 8 | ey & 91
W, IRRE U & UOR B 9GHIE 3R sHd
JTERN TR # & o= & foy fafeai
dh-Idl BT fABRIT B &1 41T 93 &) B
COVID-19 HHAT &1 JHEeA IR & oIy,
B3 MG 7 I Ve liRed fabRid &=e
3R a1 W3 @Al (10,11) W IMETRA
oIEl Bl HUBld dRd & oy Teuirs faan
2ICOVID-19 M (12) @& Tffed &<,
qAfsiRe® 3R IRTRE Aied (13,14) AwlRia
B, TR ®9 3 wifad it & Sshifad <g+
IR J& &R B AI=Eell &=+ & o1y (15)
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3IRCOVID-19 & Rac ffbig vl &
QIS B & BRI H He@yol WA 85 2 (16) |
e faeermor, w9 ofFT #§ e wafea
10T daiies &, S a1 w9 9 IASCYe &
A1 SIS Pl AU BT 2 | I8 b AIRKDII
fafer & S &4 R ok wda @R & 49 Fael
BT I H Fe g9 B | bl B Bl
@ YR WR, g A FROIR w@dd OR & 93
BT A T bl ® | 4R AR gfar «R
H COVID-19 & fafi=1 =Ron # Siifdd &/
g TR DI YGRT AR AcTdBIed Yargal ol
Aled &1 & oIy & UTHA dhildbl Bl
SYART far 31 7 (17,18,19) |

AV oG P IMAGH T wu H faar
T B | WS 3 3AlPpsl P faweryor iRk Aol
dfe R BRAT & [Pl U Al
&1 wfqsgarft o & fory fdar e 8, @'s
4 uRUEl &R F=f @1 9o wRar B, 3R
s 5 e ARRT & |l gRome &1 ey
fyeTerar 2|

3. 2o faecwor 3R feofa Hosar

3.1 a1 A
YRd H COVID-19 AHd &1 dw=r |
gfg iR fRrae & vaRy & 9 & foy

w9 9 I« Ard (https:/github.com/
covid19india/api 3R https:/github.com/
CSSEGISandData/COVID-19) ¥ foram
T B | TE ATBSI BN WA, 2019 Afdd
PRAT IRRE faggerd Serare & foy Sy
s oy (Guay WuEs) gro
Farferd €1 39 e ¥, faveryur fy
MY APl B GYaAT Ufafes HAhAd ar
B T TR IETRT |
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3.2 2a faeciwor

acrdd ffr & b BaRM & wU H g
afferel ol faaver oy 1 # geriar w7 |
IRA ¥ Gt ATl ] |7 fdetiah ey
D UH HRE & B9 H y-UfRTd o g
T g1 WRG d COVID-19 7T & &

A 39 Afdhs ¥ W 2 RFd SRE g
Al B H=AT H BT g TS |

3.3.1 UiderdAa (RJere) HAisel

3 U H g9 dleiFIad RIeE daadie
B 3R foha & | R fageryor & 98
YHR W R ST =R & 41 Fee W)
meRa & forgat nt f&If diei=ifarer o
AfSferT @ Wil B | dfeiHiae Riee,
Rad (FeHa) RITH &1 U 98 THR
2 Fife a8 IRIRgd ST died (20) W
fiie doar 2| iRz oA AR
@ wy W, dleiMifad RIvE waeH
ITd Aucet ¥ Rgh B S Mide A
AT & 3R & g RITH &1 U
fa9Ty AT | AT ST ® | |Ue daes
R (THARIR), fSRM &1 (Decision
Tree), YS9 BR¥C  (Random Forest) ST
=g RIree wefie afr disal taha W=
TR B BRU AR Iffhe] & I & forv
SUYH Bl I | BEWR—Ted &I fhieT &
BIRUT THARIR HFICIA W0 A FE % |
D AT, Yl dd AR Pl TR
H fSReM & (Decision Tree) & ®dal
TH & foom 7 9g9 @1 SHIE 8| SWRIh
favelyor & QMR R Ul AT RIeH
FE UG A AT Hed 2|
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Day Vs Confirmed Case
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o 1: 39 »rd # faveyor fhu U Ser &1 faavr wite
3.3.2 WgUE Wicoree (RJere) Hisar
I IR Hise oraT 5 FHieReT (1) # ® (6), B Afew wu # Romgd afgew X, v
vffhar daex ¥, b IvMex ddex £ ok argRos Al & daer & wded § owp fhar

ST H&HT 7 | ith URE @1 X SR ¥ ith i@l & T & forg x iR y g enfie 8rfY | iR
Aisd I THIBRUT (2) & w9 § RIP FHHRON BT U Yollell & wy H fof@r S Aaha

v.=fy+Bx, +pxi+. . B x"+e (=12, . .n) (1)
F=XB+z 2
ST 9gue RIUT Uil BT Afeer (AR YA a7 A DT FRANT DReh) THIDBROT
3) ¥ fewmr T g
B L=XT X)Xy [1(3)
T8 T m<n AF foram g S #fge & Fgopaeig 89 & forg amawas B |

4. UROTH 3R sEclwd

A Sdsl ® Ae B O R H Wi fhar 81 °ROT 1 (14 H1E, 2020 30 AR,
2020) & ids Ygell olex & SR ARSR gRT Y 1T of iR i1 dldersd ¥ A @i
2| TROT 2 (30 G, 2021 ¥ 31 Hg, 2021) & 3ffds COVID 20 & SR ISTAR ATHSIST D
A | A WA & | AR TR & bl Dl 7eg =0T (01 fAHER, 2020 ¥ 29 A€, 2021) & WU
# fafea f&ar a1 2| I8 ugell iR TN JER & 419 3d(d dl T @Y § 7l Wi 7 | o
1 ¥, B9 14—03—2020 ¥ 31—05 2021 b Y AMA! bl F&AT BT [AAR0T fagmn & | o &
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AT & 1T ufiee faeeryor fhar g fRras orermar fhe ATUSST &1 I1e8Ts Il IR0l
feam™ T g% a= <l 2

T QIO GROHAT BT ARV IR & oY TTFER JASSIS BT ITANT fhar & | IR ae
aferTae Afed & afRiferd faar, ok ¥ vsiee Jfe (MAE), 9 W@aRR Ffe (MSE), ©5e
A9 @R Ffe (RMSE) 3R R2 Heg &1 IO &l | AR Hied & ol dlefFiige & &30
UT IeddH R? {ed @ SR R g1 AT off |

g uiRa fear & 6 o ol dieimifia @ sreeT ardfds 3R wiasgarft Amet
% forg fihe 9o & | R 2 H, 899 wRd & Ui TR S99 J9Iad Il & oI =RoT 1 &
Jibsi & foly Bol S ditFiAae fhe uxga fhar 2 oy uesr (TW), Fcd ($HY), B
(BUF), FERTE (TAUE) AR Aferrg (@Herg) ik g <91 & forg 1| wol S ulelmiaae
e & foTy [urie arfereT 1 H Geildg fhar T © | ol & uieFiiad & fay A (MAE),
THUEE (MSE), 3TRUATES (RMSE) 3iR 31 (R?) 9oy & dlferal 2 ¥ Jdidg fhar a1 g |
AT COVID AMel WRd, Hcd IR Mg & ITh H drKildd AMel & 98d Y o |

He TROT 3R RO 2 B (Y, URHTHA fAvelvor Wy et fhe & wu H Ud @Rl f$ull
Ufel e giRT et | 1 T[0T ®I HA: dIfeidT 3 3iR dlferdl 4 H Jaag fhar 11 2| fihe
AMYG S| ®I 3eBTs ANl 5 AR AlMeld 6 4 gAldg @I A1 2| &3 3 3R o 4 HHer: 7y
3R TR =T & oIy arafass &k wiasgarh qeg @) o e 2 |

qiferet 1: =ROT 1 & Bl f$Ul 98U & foy qonias

o6 | ARA Tt Eay DU HERTS SIEREIS

X -1260.86 266.095 -30.8848 -120.329 -327.125 54.9079

X2 50.754 -9.13586 2.25804 4.76234 15.8837 -2.65228

X3 -0.802399 ] 0.109229 -0.0588162 |-0.0735084  [-0.28909 0.0478121

X4 0.00580227 |-0.000479083 | 0.00063814 | 0.000511682 |0.00247169 | -0.000314625

X3 -1.87E-05 5.96E-07 -2.79E-06 -1.57E-06 -9.56E-06 8.55E-07

X6 2.18E-08 3.65E-10 4.18E-09 1.71E-09 1.35E-08 -8.14E-10

3Ty | 7496.57232 | -1703.144704 | 98.29213509 | 733.1097425 | 1606.408311 | -245.9723716
ATTRT 20 =ROT 1 & Tl Ffe A

tRTfIeY | vRa Tt Eay Gass! HERTE BIGE RIS

MAE  [3606.031725 907.632911 | 490.3999633 [ 585.6072845 | 1264.293792 |269.4298731

MSE 24692342.04 1272662.898 | 639058.1119 | 920792.1766 | 3696275.527 | 150337.994

RMSE [4969.138964 1128.123618 [ 799.4111032 | 959.5791664 | 1922.570032 | 387.7344375

R? 0.973991649  10.91109129 [ 0.948695412 | 0.891582142 [ 0.905627944 | 0.971481684
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—— predicted value
# Official Data

Day Vs Case (Phasel Regression degree 6) Day Vs Case (Phasel (AndhraPradesh) Regression degree 6)
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e 2: =R 1 9 Se1 & forg vl felt ggue fibe
arferat 3: =RoT 2 & A1 St 9gue & forg Tonias

[oTH R Tl Eay Gass! HERTS SIGEEIS

X -8.28645e+07 [-2153140 -11734000 |-9916560 [-1708180 3151540
X? 300405 7537.69 42195 35692.9 6734.44 -11784.7
X3 -483.088 -11.6817 -67.3172 -56.999 -11.6655 19.5626
X4 0.29077 0.00676156 | 0.0402036 |0.034076 |0.00750163 |-0.0121609

Intercept [ 8555197992.24 | 2.30E+08 1.22E+09 | 1.O3E+09 | 1.60E+08 -3.16E+08
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— predicted value
e Official Data

Dary V5 Case (phaseZ Linear Regression degres 41

Day Vs Case (Phase2 (AndhraPradesh) Regression degree 4)
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form 3: =er &3t 9gue =R 2 & Sriwel & forw SUY® ®
qIerdT 4: Heg =ROT & <1 ST 98U & fofy Tunies

Tk | WRd Nl BY BYA TERTE | dferrg
X 479342 [-7389.92  |-15962.7  |-62328 2110279 [-10614.8
X? 20267 354785 | 77.9384 293856 550.886 | 51.7544
X3 381034 [-0.0756775 |-0.168961  |-0.611571  [-1.22182  [-0.11217
X 0.00268655 | 6.04687E-05 | 0.000137119 | 0.000473894 [ 0.00101505 | 0.000091078
Intercept | 4.26E+07 [ 5.78E+05 1.23E+06 4.93E+06 8.27E+06 8.18E+05
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qrferdl 5: =R 2 & forg Ffe e

IRTIeR | R Sl b7 BU HERTS ATy
MAE | 118055707 [ 1318.601199 |2660.599615 |2697.994135 |3293.607539 |504.5271936
MSE | 231158439.6 |3723371.073 | 1036729291 | 13958656.04 | 1873391049 |432369.2906
RMSE | 1520389554 | 1929.603864 |3219.828087 | 3736.128483 | 4328.268764 | 657.5479379
R’ 0978866329 | 0.934085967 | 0947569592 | 0.913879954 | 0.934960431 | 0.996701157

—— predicted value
e Official Data
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qrfeldl & #eg =R & g e A

tREfIer | wRa ot Eay DU HERTE SRS
MAE  |2019.401361 |54.03076278 | 104.1618551 |605.8606018 |1009.522994 | 58.07301625
MSE  |7270489.25 |5477.042858 |18496.12675 |716122.6792 |2914563.097 |4714.59337
RMSE [2696.384477 |74.007046 136.000466 | 846.24032 [ 1707.209155 | 68.6628966
R2 0.9526 0.888013391 [0.941023237 [0.723785671 |0.963508226 | 0.971286364
5. forspet

9 9HYE H, 9Rd H gfte f&y Y COVID-19 AFal IR uie 1R w9 ¥ gw1fad wRd™
RIS BT ATdolfd ®d F ST bl BT SYANT HRdb (AT fHAT AT 8 | SUTel 3Nbsi
TR Uh I Grel=Iaae U fageryor fear a1 8| 39R dfed & Rum §did & fod:

Ugell TR & aRM, gfte fbu U Al B 4 § gig iR RR/e wRd, $Afed iR
afeTg & folu g1 TRE &1 U9y BT SR &_d © | Bl U uielmige | goh afomd
AfSel 39 TafRT BT IO9 wU A SATAT ¥ fH R? g 39 AWl § 94% ¥ Af¥d 7 | I8 W
Y ¥ fihe & Ud Sfod rsTE @1 3T @R 2

T R & forg, gfte fdhy U a9l @1 G § ghg ok FRMEe 9Rd, @8Ry iR
qfAeTTg @ T o1 UgfRy o1 SIgART BRell & | U Ui e disel fored =iedl f$ufl drefi=ifire
e €, 39 UgRT @I R2 A9 & A1F $9 AMall H 93% W 31¥d 81 & A1 S ¢ |

H TRUT & AR, DR DI BISHY G Iodl § b AWl al d@n § FAH Ugh
ferars <l B 1 98 R WRA H QBN Ao & 31wy @y off | I8f a% & gEr =/er # o,
SH AT Al B =T bR 59 B oY Ua faviy Ued &7 ured T8 Sl © | IE idsl D
Tord RUIfET iR argfeos wiemr Sy SRoN | 81 Fadl ¢ |

TR 2 & folU BAR ASe @ SR U, 89 3Tl 11 fadl @ forv smuféra #mel @ wigsgaro
fl &= wad © ST b arferedr 7 4 fe@mr =1 81 899 24 Hs, 2021 W 3 S, 2021 TP B
aRal & ol e Afed &1 T fhar 2| offdt Tora RuIfés, &9 a_ieror ok @Rl gIRT
AT TS AT & HROT IRAfAd AHA o Ger = 81 el 2 |

qIeTdT 7: 24 Hg, 2021 3R 3 T, 2021 & drg RUI by M aafded 3R AT fbs

IERIED IIfd® 3fhs | AT s | faTiap qrEIfaed 3ffds | STHIT 3Tids
24/7/2021 | 195857 205126 30/7$/2021 | 153396 147688
25/7$/2021 | 208992 193383 31/7$/2021 | 126883 142381
26/75/2021 | 211510 182287 01/5/2021 | 133152 138793
27/75/2021 | 186075 171997 0252021 | 134044 137128
28/7S/2021 | 174083 162682 03/i/2021 | 132424 137595
20/77$/2021 | 165282 154519
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COVID-19 A8MRI &I 4fdsg d g dTel
UBIY PHI FAEATS BT YA S arel
favelyoll R Ugd & AWHIY HEAf (5 — 9
) T X S H GHHT AT DI ATBICTD
AT @ AR W A drell Afasganior o)
B & dfad fHar g1 89 Ildsl & T
g3 e &1 favemor fhar & Rrad 71 2020
A B MO dh & AhiAd Al I G
M & | I8 A DI W= H UgRT B Uh
e TR IR Bl & | I8 H1d e TR
®Y ¥ YATId IRAG 91 & S [Igelyor
B A ST ® H@ife <w & fafas e #
COVID-19 & 991 &THT = g | afasy #
8 CIHIhRYT UG B8 gRIMICT Bl WAl o
39 BRI BT TP ¢ BY H AT IR Fhd &
TAT D JMER TR AU Dl G Bl AII=Iqro
fl B Db 2 |

oYy U3 H SUINT by Y Tebeilp! U
Tl Bl fEel SreaTae!
Artificial Intelligence P gfg
Linear Raw
Polynomial ERLES
Regression PIRREE]
sizaf
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