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Using the maximum likelihood method to estimate the
parameters of the SIR model and applying it to
Corona patients: a case study in Iraq

Shaymaa Qasim Mohsin
Basrah University/College of Administration and Economics
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Abstract:

In this research¢ the SIR model was used to analyze the
development of COVID-19 disease in Irag¢ as the SIR model is
governed by a non-linear system of differential equations that
allow us to discover epidemic trends and make reliable
predictions of the development of infection in the short term. The
maximum likelihood method
was used to estimate the parameters of the SIR model« which
explains the development of infection in the previous period in
Iraq. The R statistical program was used to estimate the model
parameters using the maximum likelihood method. The analysis
shows good short-term predictions using the SIR model« which
are useful to know the impact of the development of the epidemic
and thus implement measures that help reduce its harmful effects
and take appropriate decisions to reduce it.

Keywords: model SIR ¢« maximum likelihood estimation«
COVID-19¢ parameter estimation« R program.
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2971 255 | 37713 213 | 2667 171 | 1645 129 45 87 44 45 2 3
3060 | 256 | 4505 214 | 2021 172 | 1687 130 49 88 56 46 1 4
2560 | 257 | 3752 215 | 2571 173 | 1477 131 53 89 51 47 5 5
4002 | 258 | 3755 216 | 2674 174 | 1940 132 136 90 39 48 6 6
3305 | 259 | 4111 217 | 3571 175 | 1724 133 90 91 78 49 6 7
2459 | 260 | 4028 218 | 4558 176 | 1511 134 41 92 45 50 5 8
1992 | 261 | 3285 219 | 2529 177 | 1627 135 52 93 38 51 4 9
2571 262 | 3685 220 | 2831 178 | 1623 136 69 94 44 52 5 10
2628 | 263 | 3922 21 | 3299 179 | 1878 137 73 95 50 53 9 11
2370 | 264 | 3861 222 | 3044 180 | 1699 138 66 96 47 54 9 12
2814 | 265 | 3817 23 | 3016 181 | 1645 139 46 97 56 55 10 13
2526 | 266 | 4676 224 | 3285 182 | 2274 140 102 98 37 56 6 14
3460 | 267 | 4200 25 | 312 183 | 3784 141 199 99 51 57 18 15
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2314 | 269 | 4031 227 | 3794 185 | 1695 143 243 101 25 59 6 17
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2412 | 272 | 3827 230 | 3860 188 | 2045 146 282 104 39 62 14 20
2202 | 273 | 3894 231 | 3731 189 | 2308 147 386 105 23 63 6 21
2121 274 | 4158 232 | 3871 190 | 2114 148 255 106 31 64 21 2
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2322 276 3456 234 3552 192 2158 150 354 108 28 66 11 24
1921 271 3210 235 3608 193 1863 151 292 109 39 67 15 25
2249 278 3329 236 3891 194 2177 152 647 110 59 68 21 26
2366 279 3186 237 3301 195 1900 153 606 111 17 69 19 27
1771 280 3055 238 4299 196 1927 154 1150 112 62 70 33 28
2602 239 3465 197 3936 155 591 113 31 71 50 29
2876 240 3669 198 2426 156 908 114 31 72 30 30
2816 241 3824 199 2085 157 614 115 24 73 36 31
3362 242 3479 200 1888 158 872 116 35 74 76 32
3021 243 3889 201 1841 159 1006 117 41 75 48 35
3140 244 3422 202 2611 160 724 118 32 76 41 34
3244 245 4327 203 2225 161 850 119 56 77 83 35
3488 246 4124 204 1992 162 968 120 113 78 65 36
2929 247 3895 205 2339 163 1061 121 63 79 12 37
3376 248 3859 206 2583 164 1207 122 62 80 20 38
2855 249 4209 207 2168 165 808 123 61 81 24 39
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3127 251 3952 209 2262 167 1174 125 92 83 20 41
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a e R pilaid) nae g 1 5o | LD
oY) SRV iy aladinls labaall o G (3) ) Jsos
Beta hat 0.001983442
1.063551
0.001983442 by 38 4 pawll beta dad () Jaadl (3) o8y Joaa DA e
3¢ 1.063551 caaly 38 4o pamll gamma daleall 4o g

Gamma hat

anlgll C..\\Zu]\ Glpadil) e yitan c_atu]\ Jlaanial %g R G..Al_'l)g e\dilm\ o
(2) ¢d) Jsandly dinall L45Y) il
Odlaially Gulaaally Lladld (ajaall Cilpad Gow (4) 28) Jsas

Time(day) S I R
0.00 40222492.00 1.00 0.00
1.00 40222478.37 12.46 2.17
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4.00 40193880.82 24053.96 4558.22
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14.00 97475.13 1545574.00 38579440.00
15.00 88912.52 965159.70 39168420.00
16.00 83952.46 602414.70 39536130.00
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