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Abstract

The director general of the World Health Organization, Tedros Adhanom Ghebreyesus, said in his
speech that the COVID-19 is a once-in-a-century health crisis. The key to resolving the crisis is the
development of a vaccine. Vaccination can greatly reduce the probability of human infection of the
virus. However, due to the large gap between the rich and the poor among countries around the
world and the different levels of medical technology, there is a balance problem in the develop-
ment and distribution of the COVID-19 vaccine. To solve the global inequity in vaccine distribu-
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tion, the World Health Organization has collated and published the vaccine requirements of each
of its member countries. This paper uses its published list of countries as the basis for the two
problems of finding an equitable vaccine distribution plan and determining the actual number of
vaccines to be distributed. Through calculations and derivations, an operations research 0-1 plan-
ning model and a regression analysis model are developed, and various influencing factors are
taken into account to make the model more reasonable and practical, and finally the model is
solved using LINGO software to solve the first batch of vaccine distribution problems.
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Table 1. Composite scores by country

®1 BTMERGZANE

e UNEION) G EREE(N) DA A
R S R SEH Wk SZEH 4E
SEFREUE i SEFREUE i i e "
[FELS 57,398,421 97 3,659,698 16.03 96.30% 52.54 39.526
W15 553,335 34 55,863 25.39 72.20% 70.08 36.050
- 5% Je iy 11,659,174 79 987,256 21.29 93.70% 54.00 39.374
Y‘“
FEREIL 12,501,156 82 129,378 2.60 73.19% 69.14 31.788
PSS 11,485,674 76 26,567 0.58 99.00% 50.96 25.740
JLATE 1,313,894 46 36,393 6.97 90.50% 55.91 24.564
R TR HR 444,259 31 165,729 93.81 90.80% 55.73 73.632
X 35 AFF 817,054 37 10,112 3.01 55.80% 90.68 27.882
e 32,551,815 85 3,497,896 27.16 50.60% 100 53.296
FHE LR 49,464,683 91 6,049,952 30.82 97.00% 52.16 47.124
M R L% 6,411,558 67 147,786 5.80 73.80% 68.56 30.592
T H 4 11,215,674 73 889,747 20.03 87.20% 58.03 38.224
[ 399,285 28 33,129 20.87 99.80% 50.70 28.262
e 44,009,214 88 4,734,333 27.05 83.50% 60.60 45.950
JBE IR % L 4,041,065 61 495,415 30.83 94.30% 53.66 41.430
R L[ A RA 3,907,131 58 1,553,668 100  90.60% 5585 82770
i H
”§%§£§§§§E“‘ 3,503,554 55 368,735 26.64 52.00% 97.30 46.444
i /R B2 Je IF 2,934,363 49 271,527 23.27 97.50% 51.90 34.142
2 LY 7 2
ot AA gﬁrﬂ 9,903,802 70 570,355 14.48 89.50% 56.54 33.996
N ’4
i AR 971,408 43 15,542 4.02 98.70% 51.27 21.266
e 3,121,772 52 461,347 37.16 67.90% 74.52 47.600
EEE 4= 106,512,074 100 3,653,265 8.63 96.90% 52.22 35.622
ﬁ;ﬁ i [ 51,269,185 94 2,058,184 10.10 56.80% 89.08 42.676
AEBF 912,241 40 63,668 17.55 99.90% 50.65 28.660
e e 4,749,598 64 33,317 1.76 90.70% 55.79 25.014
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Table 2. Number of vaccines needed by country
F2 RERFEEHBIFER

P P 1 7 R () H A543 i LAl H A5 e 01 x 1H (32)

EEEIZ 2,426,400 95.5 2,317,212
45 1 108,000 415 44,820
RJe 412,800 79.5 326,112
FIRER 744,000 68.5 509,640
VAN 108,000 475 51,300
AF} 108,000 355 38,340
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FHE LR 2,066,400 95.5 1,973,412
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T 3 129,600 70.5 90,720
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e 112,800 59.5 67,116
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Table 3. Country distribution
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Figure 1. Number of vaccines actually allocated by country
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