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Abstract

Premium subsidy efficiency is the main method to measure whether the agricultural insurance
premium subsidy is effective or not, and it is also an important basis for determining the future
subsidy amount and optimizing the subsidy method. This paper uses the DEA model to measure
the efficiency level of agricultural insurance premium subsidies in 11 prefectural-level cities in
Hebei Province from 2017 to 2021, and carries out horizontal and vertical comparative analyses;
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based on the results of the efficiency analysis, it further combines the coefficient of fairness and
the coefficient of efficiency to construct an optimization model of premium subsidy distribution,
and adjusts the distribution ratio of subsidies. The results of the study show that the premium
subsidy efficiency of each prefecture-level city is low in recent years, and although the total amount
of premium subsidy is increasing year by year, the subsidy efficiency shows a decreasing trend.
Based on this, the scale of premium subsidy should be reasonably controlled, and the subsidy ratio
should be optimized according to the differences of each prefecture-level city.
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Table 1. Comparison of comprehensive efficiency of premium subsidies by municipality, 2017~2021
& 1. 2017~2021 FEHIRBAMNGLE S HE(TE) T EE

ﬂmé%k 2017 2018 2019 2020 2021
AFETH 0.858 1 0.735 0.902 0.864
LT 1 0.804 0.484 0.991 0.766
ZRE T 1 1 1 1 1
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HISE T 1 0.623 0.508 0.841 0.73
iiis=dit} 0.869 0.803 0.619 0.863 0.749
Sl 0.796 0.876 0.786 0.877 0.908
kKO 1 0.904 0.911 1 0.915
ARAB T 0.982 1 0.901 1 1
W T 0.869 0.722 0.613 0.871 0.806
JER 5 Tl 1 0.995 1 1 1
K 0.853 0.87 0.57 0.834 0.779
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SEAKCE, AN DI AN R B, B, LT 2019 ARRAMNIE AR 0.484, Kb TRURKSE, R
F 73 2 T (DR SR AN B A R R RCR B A R ILRAE T BRI S, 0 TAMIEER & RR L
iR Bl R BOCRIIIX, 75 2 A B PR RC B AAR S B, X DR S A itk — DAk

Table 2. Comparison of pure technical efficiency of premium subsidies by municipality, 2017~2021
= 2.2017~2021 F B HIRBAMNEAE I AR (PTE) IS EL

ey

f@gf ﬁ’\\ 2017 2018 2019 2020 2021
AFETH 1 1 1 1 1
JE T 1 1 1 1 1
REHH 1 1 1 1 1
HISE T 1 1 1 1 1
=it} 0.903 0.84 0.85 0.905 0.853
fRsE 0.826 0.921 0.996 0.984 1
kxR Ol 1 0.905 1 1 1
AT 0.984 1 1 1 1
M 0.949 0.73 0.854 0.915 0.988
JER 375 T 1 1 1 1 1
/KT 0.874 0.898 0.734 0.852 0.85

AR PR R ARIUE B BORSFE R Z M AN RCR . AR ET . Bl RS W. H. 5k
FKT AT Y5 T 2R R AR LR AL TR m KT, B I st AR AU 7 3, 8% 8
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Table 3. Scale efficiency and remuneration of agricultural insurance premium subsidies by municipality

3 3. B RUARK AR BRI R F0IREM 1F 2

2017 2017 2018 2018 2019 2019 2020 2020 2021 2021

7AN
Hh[X o B FL HAR FAR FAR FUA FL FL FAR FAR
(IES 79 (ES Ejall (S I LES 79 (g I
AR 0.858 drs 1 — 0.735 drs 0.902 drs 0.864 drs
JE LT 1 — 0.804 drs 0.484 drs 0.991 drs 0.766 drs
Z& T 1 — 1 — 1 — 1 — 1 —
HE R T 1 — 0.623 drs 0.508 drs 0.841 drs 0.73 drs
& 0.963 drs 0.957 drs 0.728 drs 0.954 drs 0.878 drs
£ e T 0.964 drs 0.952 drs 0.789 drs 0.891 drs 0.908 drs
fkxR AT 1 — 0.999 irs 0.911 drs 1 — 0.915 drs
ST 0.998 drs 1 — 0.901 drs 1 — 1 —
WM 0.915 drs 0.99 drs 0.718 drs 0.952 drs 0.816 drs
R T 1 — 0.995 drs 1 — 1 — 1 —
/KT 0.975 drs 0.968 drs 0.776 drs 0.979 drs 0.917 drs
“FIME 0.970 0.935 0.777 0.955 0.890
MR RO X R — 5 — 3 — 2 — 4 — 3

e irsy —. drs P AIFOR BRI G . AL, K.

PR R R AL N A L (AN R, SR AEAMU ) D20 e IVATSR T, X 2 (AU B AR
FETA R HTEERRW], SRR, MR T S E AR A R0 X 1) B 0 2 DL ek 19 %5 - 2017~2021
Fl, R ZRESHRMBRCRAGE 1, BERIER T RTRICRE, HAbit X K2 52 IR %
FPRES,  BIIFE DA B AL RIS DR SR AN M FCHI LR, BRI K, AFAE AR RIA & B R
WG D Mt X BRI BB IR DL, AAAEEBRAA R . 25588 kL, Eh
FR, 2017 FRERG BCRA RN T BE /2 M0, B FEA S EL 45.5%, AFAEBOR IS 2
0] o LR BCRAENAEARRCR MR M L5 G B, ARG 2 A3 3 AR, AERORBRAE THm K
A LT A MY ORBSE AU 25 RO AR T 252 BB TC R LM o BB o SR U SO 48 8 I IO 25 L ) R 9
AN RBURE I RS, 0 S A BB IR, (HRE H R AAME R SIS 1R
AR, LT AN A BOAN A B R, O XN R XA . R, B
T L OR SR ANU A SN ASRN 7 BOATL AR, 5 2R O S5 U ) 93P
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TG W T A BRI B Uk 1, SR TR, BN R T 8 RA A, R Bl %
AU RSSO ARG L HEAT TR EE . 43 AT 2021 4EII4E A ROR TE R T A B, I L b X T J T {5
PN IS T F BUGFL TR, R SR P ) OR S AU UL T E R, D040 5 M 17 OR 2 MU 1) 23 i
W, DASEIANE SR de i, BB R AR ORI R R, IR B AR L

Table 4. Classification of the results of the DEA measurement of subsidy efficiency by municipality in 2021

5 4. 2021 FEEHAMEE DEA MIFLER 2

el oy Stk X
B IUBOR & PTE=SE=1 TR, RN YT
S 5 e 0.9<SE<1,PTE>09 RAET . KE T
BRI 09<SE<1,PTE>0.9 7K T
FUBAR i K SE < 0.9, Decreasing AREN S T HEST AT
FUBLAF X I /)N SE < 0.9, Increasing I
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BN TR B, AR RO RN LU BRI R S 0 FoRME . A SR IR T II SR B 58, A
HBIDN 1 IARRAE S, BIETATEEREL BRI R B RIS (R AN AR R . Dy SIIE S
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41 REERY
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K, A LT ORGSR B, SCERIERG™ B AR bR . KE KRR A7 R R B
M FOK A B ST BRI ZE . PR AR R B EOK B K A8 S SR BN AU s 7k
S FE bR I O AR L A RIS 35 AP SR AR Am A B RO AR . 5 ORI AR AR
I g B AT SR AR WL B 7

Table 5. Indicators for evaluating the relative production risk level of corn

= 5. EARMEXE KK FITFN HaAR

tebR Tk B X Hebi A X
st BUPTERNER TN GICATR % E > LR, SR NI PO
AT 45 677 He TR BT 7 R IR
e moy > L, RIS TR
L %”gﬁﬁzgﬁgﬁggfgfjg*é LA R A AT SREL, I T 2

) - TR AF %o B A
st PTTIORnERSREBUTILA TR % C,> 1R, 91 KRR
45 1 R R BAREE H AT, HAK AP KA
e UM AEIIRICE S 0 SR V> LR, 5 ek
AR FABKT A KRB
e TR 0L R ST 0 2% Fy> L 05 AR RO 1
g ] R 2 KT 2K A KRR B
e T AL 0 5 Y,> L0, 0§ AT
KRR 4 TR RO T BT A BKP SARRIHA  UEE
g T R RUGRTICA 0 2 > LR I A R R
A A A 1) 1 SRR T R A FRTF AR, HMIBLER BB .
. \ > 1, R AR R AT A

N S 0 R R T R S L \
Ak 0 TR ‘ FARKT. ARG S, U

B 0 4IRS RN f oy

. \ N> R AT KT
by 0 T EREIORALR RS SITEE 0 e e g e S, AR

AL AR R U 3 0 ) e

(K257 KU/ o

ARSCIEIEE 5 PR JLAFE AR o 2 i ) KA A KU KT BT PP A, A PP 25 2 T oK AH
XA KUK (R B K SRR 5 % M AR AR KU K, L3 6:

D, =w*E +w,*CV, + 0, *C, + @, *V; + w; *F, + w; *Y; + @, *H; + oy * L, + @y * N,

@

FRE K, I T 25 10 T ROK A= RS T b AR R SRR o kB, BEBASE | AT AR 7= K
I 0 i 25 9 b 4 A KO BT 55 8] 0, =0.079, @, =0.112, w,=0.054, w, =0.092, @, =0.238,
w,=0.135, @,=0.149, @,=0.084, w,=0.057.
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Table 6. Risk level of corn production by municipality
= 6. B EREFSXEKF

W AR ELT BT MG RET fRoEm KR OW RIEW M ST MK

iiiﬁﬁ 1.012 1.161 0.981 0.983 0.939 1.020 1.645 0.938 0.892 1.020 0.864

4.2. WRERY

ALK L AR R M A AR, SCRA 7 i F AR 7B RO R 4 R ey
WM, AP, S EIR (R S AR R 2. AT LUTIEA 11 MM i 7T,
SR DEA B A7 M0 X (TR 72 e, Ay M AR 1530 3 B AL M B S S0
11 A MBI 11 e MTE, A LA 3 MR RURN 2 MRS R0 7), SE0LRE
ST BCC BT 11 MHBJ T 10 P M AT SR e SR AR B0 A 0 A AP ML (L 8),
B 0 X R P2 (A S 55 0130 A FE R 52 SLTVE[L8], 7 SR B A A
AN
n=Y0a, 3)

i=1

ROR LR K MK, ACTRANIEAE 21 X 2 18] ) 73 B A 2

Table 7. Selection of input and output variables
R BRANZESTHEEAIER

TR AT
B B ALY
R
FRMTR
e
ISHINCLET HION

Table 8. Efficiency of corn production by prefecture level

8. BUBHHIERE=HE

Wl AR R REST MR e W fRET SR O REW MW ST K

I;;ifz 0.933 0.882 1.000 1.000 0.907 0.976 1.000 1.000 0.759 0.859 0.854

4.3, BFAE. WERPERFRBHESERULERR

KP4 o 2021 EA I AT AN RCR ITINVESE IR, PR 25T KB . IR 2] 1 H U ReR
&, ANEBONE G HARMB TP OANU LEB], AT S st R . N BEIRFE AT R 5K
AN P 2 O S R SR U 7 BC A AR 1) I o R 0, AE AU BN I ) 2% T S an RO,
a, 3 73 Vi b R BOR R A o 28
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Sa <l i=12-11

i=1

0.03<a <0.15, i=12,4,56,7,9,11
stia =0.033, i=3

a, =0.069, i=8
a, =0.046, i =10
0<g <1

MR ECR R SE PR SR 25, iR, RES T RN JRRY5 i Bk
N 2021 SRR SEBRANIG L, AR T ARG L I 4E[0.03, 0.15]2 1l B MATLAB XAz it
BEREATSRAE, 5 253X 022 AL AR B ARG LEAFI B 9 PR :

Table 9. Percentage of differentiated subsidies for agricultural insurance premiums by
municipality

? 9. BEMHIRWRKEARZRER LA ML B

e FEL 2~ 5 2502 1 ﬁﬁ%/zf?ﬂ@ ﬁﬁ%ﬁﬁﬁ
UG L) V&S MU 2
FFFET 0.1391 0.1213 0.1500
JE LT 0.0830 0.0803 0.0852
3 4) 0.0330 0.0330 0.0330
HEHE T 0.1500 0.1495 0.1500
iiS=) 0.1252 0.1139 0.1422
TRE T 0.1500 0.1500 0.1500
kRO 0.0538 0.0497 0.0622
AT 0.0690 0.0690 0.0690
W 0.0634 0.1001 0.0300
JRR 375 i 0.0460 0.0460 0.0460
KT 0.0874 0.0872 0.0823

H: REFAFa=07, =03, WEHMF =03, =07, HMAFE5HHE
a=05, =05,

5. G 5EW

ARICIE ] 2017~2021 AL AW ARG DR B £ 0 117 % 1B Hc s, KT DEA BERL 73Hrin] b 45 Hh g
T FRAO GRS OR B AU P32 FH R0 S AR, T SRR T, BRI A SR AR SR U i AR I AR 1 . {H
AR R R R 2 A TRRIPIRAS  AEER G RCRA I T B e 2 443, A R T S
SOEFEA B E) 45.5%, Jf HhBUANIERCRIZAE T RERE S . NATERRCRMMBRCR N R E , 4ie
BRI B SRR R BE R, AU 0 R 3 [X 2 A BRI 3 RN U BN B R et 4 L
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