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Abstract

The objective of this study was to study the factors infected the number of COVID-19
cases in the United States and to study the time period affecting the correlation of various
factors to the number of COVID-19 cases in the United States of America. The number of daily
COVID-19 case in the United States for 50 states were considered. The total of 139 days data
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were analyzed using correlation analysis and lagged correlation analysis. The study found that
the number of COVID-19 cases were correlated with various variables during the study period.
The rainfall variables were not related to the number of cases. Temperature and UV radiation
were correlated in the opposite direction with the number of cases, while the level of PM2.5
and air velocity were correlated in the same direction with the number of cases. When
considering each of the variables with respect to time, it was found that the relationship
between the number of cases and the temperature, wind speed and UV radiation was at
highest in the past 10 days when the infection was found. When considering the relationship
between the number of cases and the level of PM2.5, it was found that the relationship was
at highest in the past 9 days. The rainfalls were not correlated with the number of cases during
all studied periods. Considering by the regions, the Central region was found to have the
highest relationship between the number of COVID-19 cases and the temperature and UV
radiant. The relationship between the number of COVID-19 cases and the levels of PM2.5 was
found to have the strongest relationship in the Western region. The number of COVID-19 cases
in the Western region was found to have the highest relationship with the wind speed.
Considering the factors that do not depend on time, all the factors used in this study were
related to the number of COVID- 19 cases. The size of the state area correlated in the same
direction as the number of COVID-19 cases. The number of doctors, the population, the
population density, and the number of hospitals have a correlation in the same direction with
the number of COVID-19 cases. The wages have a correlation in the opposite direction with
the number of COVID-19 cases.

Keywords: Covid-19, Lagged Correlation Analysis, Spearman’s Correlation
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A15197 1: AN5IATIERAUTUNUS lneduussdntandunusailasuuuseninedlusang 9 Au
uIERaelAn-19 Tiunnsglulsemaanivawsn.

N . s (correlation (p-value))
YUK
Temperature PM2.5 Wind Speed UV Index Rain

0T -0.102"(0.000) | 0.128 " (0.000) | 0.033 (0.006) | 0.181 (0.000) | 0.017 (0.157)
2 3y 20,099 (0.000) | 0.135 (0.000) | 0.03 (0.012) | 0.184 (0.000) | 0.011 (0.372)
3 %y -0.103 " (0.000) | 0.13¢" (0.000) | 0.024" (0.046) | -0.185 (0.000) | 0.011 (0.368)
a ¥y -0.102"(0.000) | 0.141 " (0.000) | 0.033 (0.004) | -0.184 (0.000) | 0.007 (0.536)
5 3y -0.103 " (0.000) | 0.145 (0.000) | 0.030 (0.014) | -0.185 (0.000) | 0.009 (0.465)
6 Su -0.103 " (0.000) | 0.143 " (0.000) | 0.027 (0.022) | -0.184 (0.000) | 0.005 (0.669)
7 % -0.105 " (0.000) | 0.147 (0.000) | 0.020 (0.009) | -0.183 (0.000) | 0.007 (0.559)
8 3u -0.103 " (0.000) | 0.138"(0.000) | 0.024" (0.048) | -0.183 (0.000) | 0.009 (0.450)
9 $u -0.100" (0.000) | 0.149 " (0.000) | 0.025 (0.037) | -0.185 (0.000) | 0.005 (0.659)
10 Sy -0.107 " (0.000) | 0.133"(0.000) | 0.03¢ (0.010) | -0.186 (0.000) | 0.007 (0.553)
11 % -0.105 " (0.000) | 0.134" (0.000) | 0.030 (0.013) | -0.185 (0.000) | 0.006 (0.593)
12 % -0.103 " (0.000) | 0.135 (0.000) | 0.030 (0.013) | -0.185 (0.000) | 0.016 (0.182)
13 Sy -0.100 (0.000) | 0.143 " (0.000) | 0.030 (0.013) | -0.185 (0.000) | 0.024 (0.060)
14 % 20.099 " (0.000) | 0.141°(0.000) | 0.026 " (0.033) | -0.183 (0.000) | 0.018 (0.130)
16 Su -0.095 (0.000) | 0.129 " (0.000) | 0.026 (0.024) | -0.182" (0.000) | 0.090 (0.305)

" Statistics significant at 0.05 significance level
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s 9 fudnnudindousnituseds Turszerna 10 fuffeunduiesndwesiiadelutaesses
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A1997 2 - NTAATITRANUFNNUS TnsduUsyandandunusaileSuuussninednusang q Au
UIUARMLTDIATIA-19 LenausTane o luussmeaniuaisni o adaunas 10 Ju.

35 fuUs (correlation (p-value))
Temperature PM2.5 Wind Speed UV Index
Alabama _0.213*(0.012) 0.006 (0.941) 0.013 (0.881) -0.160 (0.061)
Alaska -0.787 " (0.000) 0309 (0.000) | 0130 (0128) | 0.840" (0.000)
Arizona _00271*(00001) _0_379*(0'000) -0.034 (0.693) -0.162 (0.057)
Arkansas -0.509 " (0.000) -0.131 (0.125) 0.357"(0.004) |  -0.588 (0.000)
California -0.100 (0.240) —0.364*(0.000) _0.199*(0.019) 0.082 (0.334)
Colorado -0.763 " (0.000) -0.282" (0.001) 0.069 (0.418) | _0.753" (0.000)
Connecticut _0‘372*(00000) 0.058 (0.501) 0.107 (0.208) 0334" (0.000)
Delaware _0‘379*(00000) 0.001 (0.989) 0.120 (0.159) _0_417*(0_000)
Florida —0.184*(0.030) 0.239*(0.005) 0.139 (0.102) 0.143 (0.094)
Georgia 0.269 " (0.001) -0.073 (0.396) -0.102 (0.231) 0.352 " (0.000)
Hawail 0.266 " (0.002) 0110 (0.198) | 0301"(0.000) |  0.327"(0.000)
ldaho -0.729 " (0.000) -0.310" (0.000) 0.139 (0.104) | 0654 (0.000)
IUinois -0.749 " (0.000) 0.037 (0.664) | 0260" (0.002) | -0.828" (0.000)
Indiana -0.720 " (0.000) -0.078 (0.362) 0.376 " (0.000) |  -0.808 (0.000)
lowa -0.691 " (0.000) 0.300 " (0.000) 0.238"(0.005) | -0.876 (0.000)
Kansas 0.195" (0.021) -0.052 (0.542) -0.076 (0.373) —0.182*(0.032)
Kentucky -0.658" (0.000) 0.106 (0.216) | 0.400" (0.000)| -0.755 (0.000)
Louisiana -0.058 (0.498) -0.037 (0.664) -0.105 (0.217) 0.151 (0.075)
Maine 0.511 " (0.000) -0.243 " (0.004) 0.037 (0.669) | _0.572" (0.000)
Maryland _0.317*(0.000) 0.153 (0.071) -0.063 (0.460) —0.416*(0.000)
Massachusetts —0.691*(0.000) -0.127 (0.136) 0_190*(0_025) —0.764*(0.000)
Michigan -0.461 " (0.000) -0.165 (0.052) 0.195(0.022) | -0.561" (0.000)
Minnesota 0.572" (0.000) -0.193 " (0.023) 0345 (0.000) | -0.655 " (0.000)
Mississippi -0.131 (0.125) -0.084 (0.323) -0.078 (0.359) -0.123 (0.149)
Missouri -0.505 " (0.000) -0.341 " (0.000) 0349 (0.000) | -0.546 " (0.000)
Montana 0.732 " (0.000) -0.004 (0.960) 0.1727(0.043) | -0.795 (0.000)
Nebraska —0.776*(0.000) -0.023 (0.787) 0.111 (0.195) 0878" (0.000)
Nevada -0.395 " (0.000) -0.449 " (0.000) 0.094 (0.269) | _0.291"(0.001)
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WT T &REH*F

b fiuds (correlation (p-value))
Temperature PM2.5 Wind Speed UV Index
New Jersey -0.235 " (0.005) -0.128 (0.133) 0.022 (0.798) -0.797 " (0.000)
New Hampshire -0.690 " (0.000) -0.222" (0.009) 0.048 (0.578) | _0.797 " (0.000)
New Mexico -0.680 " (0.000) -0.077 (0.366) 0.264°(0.002) | -0.682" (0.000)
New York 0.714 " (0.000) -0.122 (0.153) 0.161 (0.059) -0.886 " (0.000)
North Carolina -0.501 " (0.000) 0.125(0.143) -0.134 (0.116) 0519 (0.000)
North Dakota -0.828 " (0.000) 0.183 " (0.031) 0.292°(0.000) | -0.878" (0.000)
Ohio -0.573 " (0.000) -0.241" (0.004) 0.143 (0.093) |  -0.653  (0.000)
Oklahoma -0.173 " (0.041) -0.040 (0.642) 0.048 (0.572) |  -0.142 (0.096)
Oregon -0.611 " (0.000) -0.113 (0.185) 0.124 (0.147) | 0559 " (0.000)
Pennsylvania -0.738 " (0.000) -0.240 * (0.004) 0.038 (0.658) | _0.802" (0.000)
Rhode Island 0379" (0.000) -0.049 (0.568) -0.020 (0.817) 0369 (0.000)

South Carolina

0.014 (0.870)

0.099 (0.248)

-0.099 (0.246)

-0.017 (0.843)

South Dakota -0.767 " (0.000) 0.176 " (0.038) 0.357"(0.000) |  -0.870 (0.000)
Tennessee -0.348 " (0.000) -0.115 (0.177) 0.043 (0.613) -0.369 " (0.000)
Texas 0181 (0.033) -0.046 (0.587) 0.004 (0.967) |  -0.144 (0.090)
Utah -0.817 " (0.000) -0.152 (0.074) | .02637(0.002) |  -0.848" (0.000)
Vermont -0.486 " (0.000) -0.070 (0.414) 0.190" (0.025) | -0.565 (0.000)
Virginia -0.378 " (0.000) -0.162 (0.057) -0.055 (0.518) 20.511 " (0.000)
Washington -0.399 " (0.000) 0.053 (0.534) -0.024 (0.781) -0.313 " (0.000)
West Virginia 0.622" (0.000) -0.109 (0.203) 0.160 (0.059) 0.855 " (0.000)
Wisconsin -0.742" (0.000) 0.119 (0.164) 0267 (0.002) |  -0.826" (0.000)
Wyoming -0.699 " (0.000) 20311 (0.000) 0.003 (0.968) | 0,829 " (0.000)

" Statistics significant at 0.05 significance level

Y
[
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srevlan 10 Judaundsiuuuenis nud Sgndanuduiusseninusazdadeiudnnugfndeleaio-

19 Tusgduiasdrunnazsduisiedlugiinaideaiu Aldnandludieiu §iTedeaulafiasan
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(Western), n1anand (Central), NAle (Southern) wag AAngiusandeanila (Northeast) @9lona
AIMITN 3

a v v ¢

13799 3 uansliiiudndwiudRndeiugamgll Srnuduiusiugeaalunianas gaden

Y

D

a o v 6 [y

duusvanSanduius r, =-0.418 FrurugAnidedusesiu PM2.5 danuduiusiugegaly ala

=% a1 o

nziunn Jaflardulsz@ndanduius r, =0.187 ludiuvasdrwiudfndeduainiiusiay I

AudTusiugegalunalagadenduyssansanduius r, =0.104 uazduiugRndeiuai$ed UV

U |

Hrnuduiusiugeanty n1anae (Central) Fellpduussansanduius r, = —0.504

Y 9

d' a (4 U v ¢ (7 a ‘§ o v 6 IS s ! (Y ! (Y o
A58 3 MIATIERANETLS TngduuseanSanduiusadesuuuseniniudseneg fu J1uiu
HAnLelaln-19 wenaugilniAdieg Tuusemmaniuaiisng o Landounds 10 Tu.

nilnA fuds (correlation (p-value))
Temperature PM2.5 Wind Speed UV_index
Western -0.2417(0.000) | 0.187(0.000) | 0.021 (0.381) | -0.310 " (0.000)
Central -0.4187(0.000) | 0.057"(0.019) | 0.082"(0.001) | -0.504 " (0.000)
Southern 0.1287(0.000) | 0.001 (0.957) | 0.1047 (0.000) | -0.003 (0.899)
Northeast -0.2777(0.000) | 0.109 " (0.000) | 0.083 (0.003) | -0.279 " (0.000)

" Statistics significant at 0.05 significance level

4. andunusszndeduIuganiialain-19 Audadenliasuwuasmiaa fudnuiug

anvaladn-19 TuuszmAanigawisnd

Qll Y @ { o a1 E o o A = = v v Y
$135199 4 LLﬁ@ﬂﬁL%u@’]ﬂﬁ]ﬁ]ﬁWﬂNﬂJUﬂUL'Ja'ﬁ/‘]ﬂ{]ﬁ]‘i]EJV]I“?ﬂUﬂ’]ﬁﬁﬂH’]ﬂJﬂ'ﬂﬂJﬁﬂJWUﬁﬂU

Fadelain-19 lnsadulsyandanduiusseninsuuaiuiss
r, =0.12 (p-value < 0.05) ndmAsrueiiufissiawduiusluimmaieatuswiugindolaia-19
Aoudneni Tudiuressiuiuwnme (Doctor), S1u3nUsEYINs (Population) , AMUMUIKLLUSEYINS
Density waz 31u3ulsane1UTa (Hospital) HA1duUszandanduwus r, =0.483, r, =0.586,
r. =0.624 uay r, =0.607 (p-value < 0.05) puddiu nanfedaseis 4 faay
Ao wiugfndelain-19 uasAusedusin (Min Wage) Srnduyssaviandy

(p-value < 0.05) nanmReATITUAEAUFIRUSTUAAMI SR UTILILLRATD
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M1599 4 : MTIATIERANLEUTLS Ineduusyansanduiusadesuauseninktuiuganieleain -
19 Tudszweransgosni duladenliasunlamiunan a naidounds 10 Ju.

Size Doctor | Population | Density | Hospital | Min Wage
Correlation | 0.120" | 0.483" 0.586 " 0.624 " 0.607 " 0.047 "
P value 0.000 0.000 0.000 0.000 0.000 0.000

" Statistics significant at 0.05 significance level
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