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Abstract

At the end of 2019, the new crown pneumonia epidemic was raging, and the epidemic situation in
Wuhan City and the entire Hubei Province was extremely severe. The National Health and Health
Commission proposed to establish a one-to-one support relationship of “one province covers one
city” to fully support the epidemic prevention work in Hubei Province. Based on this, this paper
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first uses principal component clustering to measure the aid level of 31 provinces and cities across
the country, and obtains the strength of each province’s aid strength. In order to ensure that there
are enough medical resources in the local area, taking into account factors such as distance and
assistance level, 16 provinces and cities for assistance were selected by integer programming. Fi-
nally, based on the clustering results of the supporting provinces and cities and the supported ci-
ties, the supporting effect scores are set, and the supporting relationship is allocated by integer
programming. This paper has great reference significance for screening and supporting provinces
and cities and allocating aid forces under the epidemic situation.
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Figure 1. Indicators for assessing aid strength
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Table 2. Principal component score table
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Figure 2. Aid strength cluster plot
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Table 4. Classification of epidemic severity levels of cities in Hubei Province

T4 HMILEETRBEFEFRD K

FIK e ik A E
3 X T e T T BN
FAIPH T By T3 WA
FoIM I By E filB T WA E
B M Tl B KIm AN
FeRH T By YUt T A
HATH BN LT AEE
HET BN A BT AEE

4.3 TERGASEBERK

VIR, BT, RN, SEMITT, BEMITT, R, s, BEW, AW, o, E
i ATy, R, BN, BT, ARAT N e, (J=1,2,3,--+,15,16) o BEAbECHT, RETH, A
Sl EAK, Rigd, URE, WHLAE, REE, IARE, WA, JRE, ERW, SUNE, WA
B, TREIRERX, B /R nRxXannd (i=123,--,1516) .

WRIEIRRER, K2 5RARE 0 I BT KT R RO 7 B MR o0 7350l 70 DU AN S . Bist =
I7 IRV S5 Gt U A8 A i R B X (KR B RCR 0 B0 1005 BRI /KT B 948 47 0] B 156 ™ LI 3t
XIRBIRCR Y 90, HARoN 1005 BRy7 /KT B2 A8 40 X e 1 1™ S X FR B RCR Oy 80, 0™ HL b X
BOZCR N 90, HADN 1005 BRJT 7K1 22 A48 R A 7™ B A3 X 4R B RUR Oy 70, 4™ B A [X 4R Bh A%
R 80, BAFERIMIX N 90, HARJy 100, HEHRHEBIRUR 73 B0 LA 5 iR :
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Table 6. The allocation table of the “one province, one city” aid program

#6. “—HEB—W EBMARSEE

¥ o M O0W m o® % om M R Al B fg
& IR Y | R\ N = A ST I R S S A N N
W w w W W W W W W W W W W MW %
By 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
KEET 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

DOI: 10.12677/m0s.2022.116157 1674 e RSE TR


https://doi.org/10.12677/mos.2022.116157

T, SEhK &

Continued

EIRl)
LTA
g
LI58
WL
7316
Ip )
A
tiilEaRe)
IR
R
(LY
eliE<)
it

o o o o o
o
o o o o
o O o o
o =
o o o o
o o o o
o o o o
o o
o o o o o
o », O O o
o o o o o
o o o o o

o
o o o o o o
o
o
P O O O O O o o o o
-
o o o o o o
o
» O o o
5N

o
O O O O O O o o o o o o
o

o O o o o o o
o O o o o o o
O O o o o o o o
o o o o o o o
o
O O o o o o o
o o o

o O o o o o o o
o
o

RS ARy N 1, MR HAT IRBI A 10 5 PR B B X AT VLG . R R &5 R T 45,

CHCERIICET, KA RIS T, AL RN -+ LA
5. BEHERE

A R AR M S “— B X SRR AR, A U BT B

TR AR, AL T T BRI 5 RERRM A O BT ACTF PR, IR EH br e
5 EARERTTACH SR A HAREET 2 B PRS00, ik BT RN O B JE IRAE — & 1R — T,
— A H AR N, TR SRR B X AIUE AT . Fr R A o R B 4 (R B 7 B R
W Byt B AS 7™ SEREFE ANV RS ), 3 A Bl T PR B R bl 8 2 AT RE AR ) BIA R X T R B 3o

AR 2548 BT 7T B PP AR R R DL O AR AR AN SO P T 4 [ 2 15 R il sl 3 iE ) T3

R B R I 5 BT R DA S - BT SRR e AR S SRS . R BT, EE KT IZ
BEATSGEANHE) ™, 2D IR 2 R — M, BRIRAH Be o e A S RO SE PR R DL LT 5

SE 0w

(1]
(2]
(3]
[4]

[5]

WEs, UM, AR, RN, FOOME, K, PREE KIUINTT R SEST YR ORI R @R IR RS 6 SR ].
] 22 g 7, 2020, 40(4): 1-4

e RR AL TAFHA T RS Ss R ot SR [J]. 8T 3238, 2020, 18(5): 102-109
https://doi.org/10.13813/j.cn11-5141/u.2020.0045

§kar, BREHES, PR, 2T, RIRE. PHEKMHT 2 F N 2 S RCIE AL FL[I/OL]. RS H Kk 1-12.
https://doi.org/10.16182/j.issn1004731x.joss.22-0485, 2022-10-21.

B, WFH, @, DiE% ZAME RN SR ELIE S BARMRAEE R[], B EE R, 2017, 25(4): 124-132.
https://doi.org/10.16381/j.cnki.issn1003-207x.2017.04.015

Xy, ZEEGE, T EER T A EC A ] e, 2021, 11(5): 814-831.
https://doi.org/10.12677/pm.2021.115095

DOI: 10.12677/mo0s.2022.116157 1675 jé

m

5


https://doi.org/10.12677/mos.2022.116157
https://doi.org/10.13813/j.cn11-5141/u.2020.0045
https://doi.org/10.16182/j.issn1004731x.joss.22-0485
https://doi.org/10.16381/j.cnki.issn1003-207x.2017.04.015
https://doi.org/10.12677/pm.2021.115095

TR, SERIK 4

[6] ZEFRER. 0B 45 H SR8 % I 75 LB [D]: [ 22 hnie 5], Bl & B oK%, 2011,

[71 skE. JbRT bl REEBE SRR AL DA SR 68 PN B A [D]: [ LAt 5], dbat: S E MRS,
2006.

[8] FhXZE, ZERkaE, Ta, /03, KEAA, MEm, SEN T 3 KRG R B B W S5 A TN T[],
B Ry 55, 2017, 45(8): 30-36.

[91 xin]. BTXEZ BRI AR IR S miE B [D]: [l A0 ). dbat: H EA KAL), 2018.
https://doi.org/10.27643/d.cnki.gsybu.2018.000199

M F
() FER A I Z H oy L
FHIEAR
b %)
FHIEAR YEAER A M
1 7.599 42.22% 42.22%
2 4.013 22.30% 64.52%
3 1.919 10.66% 75.18%
4 1.312 7.29% 82.47%
5 0.824 4.58% 87.04%
6 0.561 3.12% 90.16%
7 0.46 2.55% 92.71%
8 0.397 2.21% 94.92%
9 0.269 1.50% 96.41%
10 0.2 1.11% 97.52%
11 0.141 0.79% 98.31%
12 0.099 0.55% 98.86%
13 0.062 0.35% 99.20%
14 0.051 0.28% 99.49%
15 0.038 0.21% 99.70%
16 0.027 0.15% 99.85%
17 0.017 0.09% 99.94%
18 0.011 0.06% 100.00%

DOI: 10.12677/m0s.2022.116157 1676 e RSE TR


https://doi.org/10.12677/mos.2022.116157
https://doi.org/10.27643/d.cnki.gsybu.2018.000199

T, SEhK &

() RGREER

A4 PR FE R HE 1 1 2R ]
EHARE IO RKA A
- 22" R P i P ¥
K 25
FME 24—
Hilg 28—
WA K IR X 31
T4 6
E3ES 271
ISy 4
Rt
R 7
HFH 29
THEHRERX 30
bR E ey 21
NHREKX 5
AT 8
> P E IR X 26
Jemtii 1
st 9
bOE 2y 3
EA 13J
WA 18—
4 23—
Wb 17——
FIWiiiECy 14—
IRERARK 20—
2B 121
baEES 16—
HHTH 11
P 15
LHH 10—
I RAE 19
(5) #ABEME I
I DALEE Ahr
" =il
kg
LIME
W WL
7R
" HRAE
el
AR
REH
NLES
LS bEESy
biik |y
WEE
JVREEER X
UNES

DOI: 10.12677/m0s.2022.116157 1677 A ()


https://doi.org/10.12677/mos.2022.116157

TR, SERIK 4

Continued

55

R
L7
P I
LT
A
BRI
R
A
M
ZHAE
P I
B
i
A
FHER K

HERYEE /R EA X

DOI: 10.12677/mo0s.2022.116157

1678

Z

m

5


https://doi.org/10.12677/mos.2022.116157

	基于整数规划的疫情援助分配问题
	摘  要
	关键词
	The Distribution of Epidemic Aid Based on Integer Programming
	Abstract
	Keywords
	1. 问题背景
	1.1. 研究背景与文献综述
	1.2. 研究假设

	2. 数据说明
	2.1. 数据选取
	2.2. 变量说明

	3. 各省医疗援助实力评价建模分析
	3.1. 医疗援助实力指标选取
	3.2. 主成分聚类
	3.3. 参与援助的省份的选择
	3.3.1. 问题分析
	3.3.2. 0-1规划模型求解


	4. 援助分配建模分析
	4.1. 问题分析
	4.2. 建立对援助省份和被援助城市的聚类分析
	4.3. 变量说明与模型假设
	4.4. 0-1规划模型的建立
	4.5. 0-1规划模型求解：

	5. 总结与展望
	参考文献
	附  录

