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Abstract

"Pig cycle" refers to the cyclical change of the pork price in the
process of pig breeding and selling. Since 2006, China has experienced
four rounds of "pig cycle", and the latest round of pork prices showed the
most drastic changes in history, which has greatly affected the operating
conditions of pig breeding enterprises, and even led to severe financial
risks for the whole industry. At present, there are relatively few
researches on the influence of pig cycle on financial behavior and
financial situation of enterprises. Therefore, it is of far-reaching
significance to explore the impact of pig cycle on the financial situation
of micro-pig breeding enterprises and how to prevent the financial risks
caused by it.

This article selects Zhengbang Technology, a representative
enterprise in the pig farming industry, as the case study object. Based on
its publicly disclosed financial information, an analysis is conducted to
identify potential financial risks and propose targeted rationalization
suggestions. In the analysis, in addition to using traditional report analysis
and single analysis methods, this article also used the Entropy Weight
Topsis method to comprehensively evaluate the financial situation of the
case enterprise. The results indicate that during the up and down periods
of the pig cycle, companies will adopt different financial behaviors,

resulting in unstable operating conditions and facing financial crises. The
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reason for this is that the pig farming cycle is long, and companies are
unable to flexibly adjust production capacity due to the decline in pig
prices. Long term losses increase the company's asset liability ratio; In
addition, the heavy asset nature of the pig farming industry has led to
high operating leverage for enterprises, and the decline in prices during
the downward period has led to an increase in the extent of losses for
enterprises. Finally, the low period of pig prices has led to a significant
decline in business performance, coupled with large-scale investment and
financing expansion activities carried out by enterprises during the
upward period, resulting in a lack of funds during the period of declining
pork prices and inability to repay debts in a timely manner, further
worsening the financial situation. Based on this, this article finally points
out that in the face of Zhengbang Technology under the pig cycle, there is
an urgent need to strengthen financial risk control and optimize debt
structure; At the same time, it is also necessary to use pig hedging,
expand reasonably, and carry out diversified operations to enhance core

competitiveness and improve risk protection mechanisms.

Keywords: Pig cycle; Financial risk; Risk prevention ; Zhengbang

Technology
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3.1. 3 REFRE

TR, KBRS AR TR AL, (R 3R A TR M AR 2 B PARK
JUIRIE A LURE S IS Rl L 3. 4 W RAE Y, AR B IR BEAT b AP (1 0 S A AU R
I E, & 6%; eAh, IEFRRME G EACN 2. 22%, i IR E AR TR AT L5
FrAERTIIRBON 8. 2021 48, HEA T T AR RE IR AR, AR A B 3k 9004
ik, HEEARE M ELAR 13%, 5 EEEIEMAL, I T 4.19%. WA
H, FE AR R P T, AR TR B SET A5TA]

6'000?.22% 1.97%

1%
// m A A
/ RN

w5 KA

Xt A
=R E
m A

F 3.4 2021 FEREEEFRBEITILTHTEFBE

3.2 BEAMTERMZAIMERXNKIRAS 54

WA 5% PSS 5 A ) SURIVBR L2 93 o e SRV 55 ARG 3 B R A8 Al B AN e A%
BAGE S5 TR RS s T SCIRIA 45 U e Al AE A = g Bl |l 52 31 9 A0 45 ol
PRI ZR B2, S 35l 1 S RS 2 5 RO A <2 18] 7 A5 AR 5 100 JXU: o AR Ak AN
IS TS, SCER AN B GRS SRS LR A& E S =AN 7
K BT IEFRBHEAE S A A R BT Ak I 5547 9 5 0 28R
3.2. 1 B NMKEIRAN S 54

WY AN RS RS IE L, K8 IS 0 EATHIS AT, 2015-2022 44
M KARZ T T 2015-2018 4F J 2019-2022 4EFF 5% B, H 2015 4. 2016 4.
2019 4ELL R 2020 5% I HA_EATHA, 2017 4. 2018 4. 2021 LA K 2022 424
R AT ik 3.1 s, IEFARHOR AR R S AT MRy sk i s B br, IR
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ZNH RSB E L E TS

EATHIN, AR A P PR B T I B ORIE 1 136.58%, EAh, il
BAERTWE] 55 UL INARE FIEBARRI BN . —J7H, EATHIA, Ak Al
KV ETE, e WSERIELS, AR E B2 R SRR EEZ T T
— 3T, Ak R A H bR A R BT IR wT LR B, Toig e BAT I
AT, AR TR BT RPN, e Ak I3 EAT KR 5
gL, M KERSHA, ZEFAWE.

TATHA, VBRI AR B G R B R, ML EATI, R AT
ARV A P A A R A TR Dy OB, R KON A AR B A T Bkl
BRI, ATUAREE B MATHRROGEAT — R R . BAh, Al A,
AT A2 B EAROLII R, A R B AR R B B B . T
AV KB E) ps A I R B, AR AR A E RN B T AT 58 LA A% 1
AR EE, fllaE A B KR AR S REE R R T R R, (H2 A 5 & A Bk n
Z IR B by, AR B A AR P BT, Ak SR R

F3.1 BRAKLE. FAHIERBIERNE - REHED

WA AT AL AT

2015 2016 2019 2020 2017 2018 2021 2022

R TR RS (270 3.28 899 3698 1193 2226 3073 3823  40.63
I 7 B B (128 44.53 49.19 9895 148.81 66.63 9236 16457 107.62
AP R R AT (278D 2.54 504 5095 9106 980 11.09 2397 9.09
TIHE T HREE (275 2.82 2.93 3.46 3.63 3.17  3.46 3.76 3.31
b NI TR G KA 29.51% 103.13%
B AT AR E B RE R 19.28% 12.52%
b AT PR A B KR 136.58% -7.04%
B SRNN N Si  W0 i e a3 B B S 2.14% -2.24%

A TSt AV SR B W 55 0 75 EAT B 152 5 R AR b3 S R I AR KRN i A
RIS, KB B R AL BEAT IR 5K . 3R 3.2 ATLUE L ik A
AR R R, AR BT, Bk A m RN, e 2020 4
INANY A IFARR AR e A T BOEIA S 41 K, [FAILEIE K 355.56%; 2021 4, #4
AR RIE TR, st ) 8 9 K, 5 M, R NF-78.05%. &
RFE, SRR EATI, Ao e 2w Bos P gk ik 127.92%, 10 M AT
IEARHE Ak P S 3 O T 8. FTRLE Y, AV BB A m O AR R KA
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ERZ RIS AR B IR o

AT, BB R AR B b e A v A Ml 2w BT R R BL R
BR, ¥ RAF AP 528\ S (AREEFRA R BERE N, )
IR N LA AR ARME & TS H L S s B2 3, X 2 R Alk i
BEMERZ DL 8 A o TS LT A )R B Ak e b S AN N 2 7 24
PHYTE 28 A, 2 A IR 5 3R BE R IR, 7™ FIE 0 Al (428 1 77 B

®32 BRAM L. TTREFRBBGET RS

WA EATH A T AT

2015 2016 2019 2020 2017 2018 2021 2022
g AFEE (D) 10 27 9 41 29 12 9 11
FEAFRIEEE  11.11%  170.00% -25.00% 355.56% 7.41% -58.62% -78.05% 22.22%

L5 127.92% -26.76%

P BEIE B I 1 A8 A AT DL SIS R AR VA B gk AT 3 B S AR BE .
*® 3.3 fiw, SR EATIAS TR AT M B RS S AR IS R AN F], S
R MAPTER R ZE00 . 2015-2022 4 0H], AV B E 3= AR I & IR B3 A4
T, U AP B BTG B 1S R T HRBEE ST A L& TN o

AT, ARl I ] BRI BE R A A IR 7 B SAS I < A 4
BN 62.64%, FRTIEBNILAHIEER N, 2020 4 IEARH I TR SN ILA I H
103.49 10,70, HHEESIERMEFHULE]-95.68 1470, HRIEMNIFFRE, 2020
T, IEFRHEAE B LA R E G AR LA B SR 60 1270, XYL
AWK RS 1ok E T 3 G4 E ULUGER RS, ISR 785 35147
AT AT o BE—2D T R, M 35 A4 T8 IAE R A I AE VA I FrD PN B 5 4R %
Go XM ANy TR, Al B TR s, A
ERMARE, S IR KR .

AT, AR B S AR D, B F RSz . 2022 S BT T RS
NP, IEFSRH AR R, AR SO R 13.24 1478, N T I
WIETT, 2022 A ] “A0E T E BT Jo TR 0 AN A I B A ] ) B v
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W7 N 23514078, PR A EAEYITER 7 N 2020 SR 91 AR FEE
24 L. HBHEBNI B FRE-4.52 1070, WIKP] TR REKE. EREEERAN
FRME TR, Al AT & A sh B8 &, AR b ah Bt e Aok, 4k
RANBAE G TRE R EEARELAE I B &, B i T DL K35 (Y, 6454k JE 7]
e 53 5%, Ablb i i ™ 2 AR 05T MRS o

%33 BARL. FAPEANERRESNEREL B 25T
FER R AT BRI AT
2015 2016 2019 2020 2017 2018 2021 2022
BFVES BTN N 1.20 0. 67 2.40 7.82 1. 05 0.07 55. 96 8.78
PR IES B4 H N 15. 42 21.32 57. 11 103. 49 42. 85 31.55 66. 30 13. 30
BB A T T -14.22 -20. 66 -54.71 -95. 68 -41. 80 -31.48 -10. 34 -4.52

VS [ 5 B8 7 L TR W AL At

9.41 21. 09 57.11 103. 49 41.28 31.55 64. 92 13.24
KA TR 7= AT I 4

[ bl 43 53k -35. 84% 124. 15% 81.01% 81. 23% 95. 71% -23.57%  -37.27%  —79.6%
b AT N T 3G 62. 64% -11. 19%

BRI IEFER T M 554

M 3.5 TTLAE B, TEFR R L R 77 8 2R AE 2015-2022 4R ] £ F %,
2020 £F B i e LA RAIR B I T, (B BRI, 2022 4EHE
JEREAR Y 0.41, 5B B Al s 2 3 B 2 B A7 1% e o L [
7 S e A R, 3K VR T A Ml PR Ao A 7 DA A B KR b . —
FEAE b, 7 KAl 0 ] 8 P M B A B i 2 P 0 s (B 7 ok e
FEBRR 3k B, s PR SRR, R ISIR T, R AT,
ik TR A P A A, BRI RAE R, Al B8 Gk B o 28
TBE 7R B 10 XS o 5 8 7 s 2 KRR 38 4 B0l 55 PR3 P D PRI
SR AR R A R R U R 55 R R, kB R K,
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2:5
1.98

20155 20165 2017F 2018%F 2019%F 20205 20215 20224

B 3.5 2015-2022 FEIEEFRE R AERTNES

3.2.2 BEHENRIAFN S 574
(1 FE5ITA

AR I BN TE SRR 4 R 5 R FRE 35 23 B e B, TE R4 1 2 R g
JI T AERE R T ARG , BB, BB iR AR
FERNAERITE . I, O TR BN BRI R AZR, IEARHASAMKEE L
GGG I AT A SR 4R FRE Lk . FEEBEE H HY sKIESL T, IEFRH I
FEARH A MBERR BT, 5 45 T B 2R P J SR 0 5% £5 55 ik B T IR BB 4
(2) BRI

MABMV I 554 R BEAR SR 5 Al T I s v R U 55 AU o IE R B BT RASK,
WA SSATAT —EAL T fr, R Dy RAEFE s A o 8 R 8, 502 (45 Ak i
FROLBANAE « £E 2013 FRFE I TATH], B 587 R 8wk 75%,
HARMV I S AR R A LR85 . T4, AL B i3 X — s 3
HE .

AN AT, IEARHECF B U RN 59.78%, HO& g — A
AMEHIBUE, b 2015 FEF0 2019 4F 5 7~ St AL T 60%. IEFARHL 5>
B AT AR LU R ZIIG K 1 20 245, X 32 B T 48 ok A2 48 77 T S AL B
SR IHE tH AR AR K i, 1345 TR FRAREL IR 55 7= 571 i % AR LE 60% /5 47
B H A TR 2 (4 Aol R AR R KUz, ARk oy 19 5K AT R BT, SRR
B BE 2 K. BT LA B, Ak A b AR 5 ol B St i e A 7 M SN B K g
J&, X UE B R THI I 48 FE A B AT HART Al 75 ZEAR SR AR A5k AL B Al i H
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WAETES . IFHELE FATIR & emshtE, &R B - A, X
FEA REAE NAT TG 7 BN RS 4R it —ME U X, AR 5 4k 29K
RS AT, A P B TR = IA 92.20%, Hrb 2022 45, kB
PR E Y 148.41%, ARIEIN R IEFR R O A T ARG HPIRES,  Alk
B~ (81 P R SE AL o AT 5 e T A1 2 W) A4 A R AT J T I 26 IR OK IR 2 45 2%
T H Sy AR KU, Al AT IEAE AR DR B B2 5 RU: DA B ™ B 1K) I 45 fa AL«

R34 BRAYLE. FTAYERBRESAMERL

EATH T

2015 2016 2019 2020 2017 2018 2021 2022
TR 63.62% 49.27%  67.65%  58.56%  59.76%  68.02%  92.60%  148.41%

BT
59.78% 92.20%

IN3% 3.5 Bian, 2015-2022 4FIEFRHE 2 506 27 AR I S B 3 o8 IE
H0, VA E A F s R R A, A SR8 i B A I B e T 2 L 7R
AR KBRS U KA. T 2020 £ A &R IS T, i,
TEFSBHEINK 1470877 R0 7 B, o Mtk 3 <6 A0 12 BT 4 K e KB 169.6 1278,
Hi T 2021 L E TH ISR EF UM B, REESALE I B & M T 126
2020 4F RN MIRERAR, HIG 2021 4FEERR 18 4EHF AR 1 f5 FOmRE 2 41,
EFE T HAER AR BRI T4 98.94 1270, M TN B R IESANHEIE SN
LENVES BT o 2022 1T =FELEVE S I ERGR M L 2021 241
SRR, B RER AN 4.648 1470 B IEANIERBHHNIEL, UL
TGS RIESG I . R =SB TE AN IIE W AT, XHEFH T 2021 KR T
Bi4r 15394470, Ak 2022 429 30 H, #efg B8 H LSRN 2.779 12
TGo [RIETA R M1 3CAS B G IR 100, A b T I ™ 2 P 5% XU

% 3.5 FHAHH 20152022 FEREHTERE Bfr: {2t

EATH T

2015 2016 2019 2020 2017 2018 2021 2022
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% 3.5 EHFHY 20152022 EE B ENERE Bpr: 2T

BSR4 24.66 2542 78.04  169.63 49 66.19 15826 106.06
B BEAI TN/ 3846 4474 10751 27193 57.46 7097 174.87 136.92
S 5 5 SCAS O L4 17.93 2734 63.92  96.55  27.13 4345 150.66 77.08
B BE NI A I/ 2125 3294 7838 12977 3279 545 24142 9298

BV STRESES 1721 11.81  29.13  142.16 24.67 1648 66.55 43.94

FORLRIE:  IEFRHEE W 551 3R

3.2. 3ZERKIRANS 2Hh

A FREAT M IR AR A B A S8 B 7 A — AN R R DO B2, e

A UAHER A, 2 Hax b FE R SN IG i pAs : (HAE VIV B2 7= D i R
AR, MR AERL, AT A3 SUAFTRETERR H IKK, 2—E M Bk
J&i, ERSESE iR R e (R AR MR AR, AT B AN S TER IR, T BRI AT T
(RR, S HBEFRE T IE L. Rk, i FEkm %, S HEnE
JEREME T 2, R BRI, TR RIS, Fimal—8ke
YN Nicy Suv TN

M 2019 45 9 H % 2021 55 1 H BRI AT L, Btk @8 D)
L4 i B A BIAE FAF R B KA, 2021 SRR T T T AR I ™, [H i 2
THAL 2020 SFBEHTIINE 7 R, AR SIS INATO A% T L [F S8 7 2021 4F A
FlgE S EBAL, ZEWESMEIFREALN-22 1470, WK 3.6 FiR.

1

£ 3.6 20152022 FEHRHELEENNERE Bpr: 2T
A7 AT
s HM 2015 2016 2019 2020 2017 2018 2021 2022

AR, IR SUREIBI4 183 190.6 2436 491.1  204.6 2208 4233 144
W SET s 55 5 AT B4 162 157 213 427 177 189 389 133

SEES R B & TR R 7.3 16.9 39.2 45.5 9.1 13.3 22 -54.67

PRI IEFRHEE W 55 1R

W 3.7 fron, BEE A FIFRE M AT, ek E N B A 2B
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A Bk &S R BT, OIS KR SR KR R T AT
AR IEFRH I 95% BN B FRTE SR BT O , BRAaRL A F G 55
FITOTHR, ZE AR MV AW RS ) [ I 0 S8 22 2252 3 ETHI BT e Sk IR S K 5 )
TR, AR AT, kA R RE IR R, RN KR B R, TE 2021
LS 2022 FEENANEEZ BAUT B, 4 alik $-191 1270 A & -143 1475, 1X—
J7 T A A T B B, SEURRZ T8 Besh, BT IEAE
Hol KEAE P T AR TR, 2 20 h &8, SR AE N LK
FNETEIR KRR EECR T AT s ik 2k, kARt s —1k . IEHRHE
M E I RAF— AN RHAFEIRE, &8 WS KISt S5 ol R JEr= A I
FAFI 00 o

®37 LATHMETAAHERMKEELFE KRS FNEEKE 8. 27T

AT AT
2015 2016 2019 2020 2017 2018 2021 2022
FENSS 164.2 189.2 2452 491.7 206.1 221.1 476.7 144.1
R 3.35 10.38 16.93 59.6 5.56 1.92 21911 -1432

TEIRARKER  040%  1520%  10.90%  100.50%  8.90% 7.30% -3.10% -70%

R KR 737.50% 209.90% 781.80% 252.00% -46.40% -65.50% -420.60% = 25%

2021 FIEHRHE BB R AR AR 423 M2, Bz 2020 FFARARTR, SR
HIA R PSRN A =208 . —J7 2T LA S 3 (1 LR R 2 — P N,
2021 AR [ 5 Bt 77 A i ARG Iy s 56 42 55— 77 THi A2 2 H e 7 g4
GANORIUE G4 KRR [, 2021 A5 A F) HAd AT R T I« 46 28 7 ORIE 4
REELZ 2020 FEFETFE T 20 42, S5 R WRAE DU AE R AT Ja 35 v 4 R LA 1R i 3K
MEFEAR R 2021 4 IEFRHL BRI 6155 A Sl 1 180 12,  HRASAE U3 f B
SR 15842, U JEUATEE BF ) e P 1 I ) L

ML 3.6 FTLLE B, IEFHFHS 108 2 H DL R 2 FIAEIZAE BT, ML 2017
L, A IFREA IR IS, BRI SR, 2022 4, ARk
& I AT, CATRAIR . 2019 542, A A8 2 2 F K mE s,
X BEATFARME R RS 5K o B 2 F R e — e REFE B e R b Al R R
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BT (R IE IR0 55 S S B Vst 7E

FERE I AT, AR BRI R T, 2020 SEANV R THOINECh 2 TN, X
SRR TH MR LT 1T 91270, EATHE FIEBSEINHE 1 0 TN
PO, M EINA TR S, ERA MTEL RIAETM Oy e E

IR e ) B L PR

40.00
35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00

36.36

—a— TERA - TTRER

20155 20165 2017F 2018%F 2019%F 20205 2021%F 2022%

B 3.6 IEFBEERH AR EHZSES (127

BB G AR A — R RE L E B RENS S H Al )

LB AR R

3.8 iz, IEFRH EAT AT I R A7 B (1 U AL T ARG KRS . MHLE TR
AT, IRBNEE B AT G K F-23%,  FAT AR AT K B E O

HREFRAN T, RSB ARGE Y 7k bt B S 3 5Kk A — e R
AT AR AR, R IR VAL T RGBSR, AR Al BRI
J&, Bl VAR AR KA AN 55 KUK

3.8 BAM L. FAYERRKRE T~ HREHLSD

TEA % AT

TR AT

I (675D
3% (7o)
k=il =t WS VI
b TRATITRAT SO 2 R
B MTHIE TR R
b AT BT I R

2016 2019 2020 2017
2.06 9.05 32.60 2.09
20.75  51.38 13448 33.29
51.90 107.47 316.08 57.40

133.66%

56.07%

84.23%

2018 2021 2022
2.35 11.42 1.74
4234 7329  23.60
69.88 151.04 4221
-33.93%
-6.43%
-22.99%
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4 BT 1B -Topsis JEIEFR 5 M ITEM

4.1 MERETEIRBRE S ERHE

SCEERAD H AT R U0 55 U PP AR B AT X L 34T, 5 R AT AR
WE AR H I HER, GG AT 55 KR PPN AR .

(1) AR E IR

AR RS — Pl 3 B — T S5 HE AR S U I i M 55 RS R ASE AR, IR B
AR BT, JF BLAE R AR T © R W AR T A W R T T
FEUERAIY), BAE AR T N Z B Al rp, Hd A R KPR
(2) Z Tty

Z Vo B R A b AR R ARV I FR AR NS Y o, RS RN
PRI S ELE I E IR AR I R B, RSS2 .

7=0.012X1+0.014X2+0.033X3+0.006X4+0.999X5

Z-Score AL ELAT 5y FHRAE A ) T A0 BRACHE (0P A, 1 Ee R wf DL 3 A
SRR PR 5 RIS, ATy LU IV 28 KU 7K RGP B A A
A R RBDIR L o B a0 T R OGE BRI R R I &, A 5 RS AR AR 4E R . it
b, RSS2 508, BB T E A Rl 2 SARER ™ AR, T TR T
A FILEAT R B AT DA S AR XU BT PE
(3) Logistics [A] )&%

Logistics [AlJABEALR —Fh 2 oI ARL ML RABA, FRMAFERy 52
ANEER x ZIARIE IR o Z AR LB I B AR B BUE T A Ak H
HIAEALE A AR s AN R 2 ABTE T8N E AR Z I AT REAEEA LR ) R &, A A AR
] B AFAE, S8 RAUE .

(4) BP A T2 45 f5i il

N ARG W 28 78— P 5 1) {5 SR AL B R 58 » "6 WSO 42 K i 114 465 A4 AT
DhRe i R AR, IR M AT R 12071 S 2 e BA R
THELRE JI AT I AR A R S AT 5 ST (e T, I B AT DABRIE R ) 4 R RS A B v o
R E PRSI AR R ), I LR B 2 M NS .

(5) J#EAL TOPSIS 7%
J5H TOPSIS ERIEAGEF TOPSIS HEMEE & . MIEAREERAN LT

32



I N 2 e A e J A T B IR SRR 55 XU K B Yt gt

PRI M — RIS OLT, a8, (RRREEA T . BPGETHE(E S
RN PRI, FEIE T 4808 FIBCE f 48 bR B ] 28 P 7K PR e 1 s . an SR —
MR AT AR EIRAR, A BB E = R, AEWRSRL, RAERE R
/D, T VRA ) R S 2 BRI A, W R TR bR R B s Rl AR
P, B ABREINEE, R T 5 RIAGE, IREEZHER, VPl in R
IR 77 A PR 2 e 1 B K

TOPSIS (1) JiE B2 3 e B I 55 Fa b i th —ANERE, RS IRYE — R 751
TR AL B H P s RE A B ME, S B IR TR 2 IR A AR AR
HE— 20 BT SR AR 32 o Al B 26 (1) I 55 IR PR 0L -5 U1 B H PR R o) s 3 AH
Ko SR TOPSIS J& — MMM TTE, ALK N FWAEER IS, 7T LA
By 8 N U B2 PR o
4.2 15 Topsis SERIERMLA RN RS

FT ROV AFPRGL, AL B ERESL— Z IR0 55 KPP LAY, DL
T B8 3 A AW 24 5 T R0 55 IR 300 LA S AR SR I R R #a 35 . AL -Topisis 12344 4k
ZAYERE I B AR R ATV R, 1@ TSNP IR A AR R 15 21 5 4
AR X M 3 o 22 24 B PR U B R DB 4 T 5 R 20 BT Aol 24 BT A7 1) 3 22 ) R
AL, AT REANNS A VA [ 8 FR EAT — 0 B, 38 AT DA ARV Gk ml 4E 52
LEIE 0 B A MV AEAT MY H BEPIRSL , A Bl T A Ml A AT Mk LTS il i s DA R i
LEANEW AN FRMALR . 25 ERTIR, 4108 3 ZLE UL TOPSIS #£13E1T
Vo 55 AR PRAN A5 2 () R 4

] 4.1 900 55 ARG PR A5 Y A g 11 = D IR

B b Ak
I FH PR R R R

I FR AR AL 0
FEANE

HE I INBCIYE fE
452 EAE AT
ﬁﬁﬂwﬁﬁﬁf///////, i 7 IE 41 B0 AT AR
SRR 45
B RRECEE B
T BRIk

B 4.1 JHH TOPSIS W5 H
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4. 3 W55 MG PR HRBL 43

4.3. 1 MEREENIER FaE

Xi FREHE j MEIEIN R RIS | NP FE AR PR A EUE . S0 E BT
A ANYERER) 16 M HahR, AT IR RILEE 20 DMFEARAY, Ak ik
B8 R MR

X“_ Xml

1n Xmn
M T A SR 2 B AL SRR A R R AR P SR R A R R AR, tBAL, A
[ ) PEA FiE B E A AN [F] Bk A B By, Rl ANIE & B BLSR 6 7 H B, 7%
TARATA BE AT IR ENL, BRI T

%o T 1E [ 38 bRARAEAL, - :Eﬁﬁ%ﬁ7+mm1 (1-1)
st fuafshitbigitt: =— 2~ 400001 (1-2)

max( )—min( )

1-3 X FRIR AT IR — LA TR, B AR SRR Z B BT LA .

= (1-3)
EL&Qﬁ%%ML,ﬁ~iﬁﬁ%¥ﬁm%ﬁ%%ﬁm%ﬁﬁo
= _ (1-4)
BEMT TS AN RFR AT (5 AL
THRZE R R AL =1- (1-5)
THEBARFR IR =— (1-6)
IR 2 2O PR e I R B FR R HEAT AL, TE OB R Rs:
= _, x (1-7)
S11 Sm1
R~ Sij
Sin o Smn

PEAR AR AEACHERE, THE IR, SO
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=[CiH G, .. ,Ch ], CE[Cr, Co, Ll Gy (1-8)
FFAE R
C_={Maxc.J.j AR KR A, [T
MinCy, j AP, (1-9)
fﬁﬂﬁﬁéﬁ@: (1-10

MinCij, j NBRR IS,
.:{ J=1,23,...n

MaxCij; j it K im PEA,

C

HRAR T 1 T PR, K B

Wﬁﬁ%ﬁEﬁﬁ%%ﬁ%:w{t}@:ﬁfugwm (1-11)

W%N%ﬁﬁ@ﬁ%%ﬁ%H&J135:5¢mmwm (1-12)

B T 20 e O BB, JE— A5 U AR A E OB FEE A B DA
AT, KBRS

0

= ni=1,2,...,m; (1-13)

I TR FH K 8 25 BRSO 3K 5 RO T SRR P £E AT b 18 U 155 1
AR HAT 8 ARIR I 5 15 U H EL
4. 3. 2 W55 B PEA HaFRAYEELR N

ST 55 AR VAL TR AR (WP e 1, SR J5 065 77 2 AIAE S 43 A L T
TRPRIIWIAE IRICE , T E B 28 (00 55 U VA A4 22, B AR I 5 SE IR 22 5
il
(1) ZxaE

AV 55 XU RT BESk B 2 75 T, 7R RS AN 55 XU I, FE bR BB R
FIREATI, DA B 200 55 IR VP A 4 S A T v fff 38 G RGBS R i — e o8 7 T X
8% TFT 3% A A 2K
(2) M

WASARPR PR E L, AN AT I, K A A T 532 1 55 IR VPl PR R0
TEFRIEFRFRIT, ByE Rk H B — e ARMERIIR R, RS T 245 B IR
5 R RS (R A o
(3) MMk

FMME R IR AR AR BRI B AN A, ANFRERMERF R E TR, Bl
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PR AE TNV IRIESREL, 2 r] LA A . (IR BRI, IR %0 B A AR
RUEMESE, R AR L IR Bl th Al 24 1 100 55 1R300«
(4) Rt

R EER ARV AE G SLI 55 RS VR AL IS, 8232 BE A% S IR 3R B0 s L Al
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PREFE SR I R ROARNE S . BB RER A RER, i, aR
P2 R 2R B P S S S e T Al B A R B 7 T E MR SRR A 2R
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4. 4.1 BIE MR I EY
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HRHAEN I 20 KA. AOCHE R EEER KR Bk, 85K, K
KB TE bR 4 DNERE, 3L 16 DAHRNTERR, FRFs BRI R B T H 78 2 B % o
P IR CHERE, 183 MATLAB R H &N PER NI R, AR5 X &
ALERAATHE R « W5 FahR 3ok B T IR IR BEW 554835, R &R 4.2 P

£ 4.2 FHRHE 2015-2022 EEM SRR
Ak H 2015 2016 2017 2018 2019 2020 2021 2022
st X1 105 114 08 071 066 122 048 0.15
Mt % X2 067 068 034 028 035 0.7 025  0.07
M4 HE X3 3938 4825 19.7 162 18.19 5046 16.26 3
WEATR X4 63.62 49.27 59.67 68.02 67.65 5856  92.6 148
MUK K E #5% X5 50.88 4239 48.73 49.92 69.02 197.63 147.03 52.33
A1 i 2 % X6 1005 9.11 6.74 525 441 411 574 3.8
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BRI A n)

4. 4. 2 THAEFRROMSE R ST

WRYE 2~ AT FRSE SRR N 4.3, WEBXBTERT, B G R e
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AN g 0.9451 0.0549 0.0355
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BEORIRIR: RIS T T

38



I N 2 e A e J A T B IR SRR 55 XU K B Yt gt

R 4.4 JYIEFRHE 2015-2022 SEARYE ALV 55 Fabr v SRR B LAl S 46
Ro ATWRE SAAUT R EIR S 4k 8 F TR EIRA — 2 M2, % BRI
breb, 5 EEm AR B bR S R B 3 T dE B AR b o o B s (R s
BEAl, 3R B R R B NI K R B A R

£ 4.4 EFRH 2015-2022 FEBIEHELBPGHESE R

GRAEELD BARTER Ejj gij Wij
et 0.8841 0.1159 0.0461
. ~ HB R 0.7903 0.2097 0.0835
e3P NITE =2 N
SRR W4 b 0.7395 02605  0.1037
e R 0.9263 0.0737 0.0293
IS A K 3% J e 0.6601 0.3399 0.1353
e ~ 7 oe k% 0.8010 0.1990 0.0792
5 KK b S
BB P 0.8238 0.1762 0.0701
SR e R 0.7781 0.2219 0.0883
P8 e 7 I P 0.9334 0.0666 0.0265
. - BRI 3 R 0.9358 0.0642 0.0255
B G b P
B LA 2R 0.9337 0.0663 0.0264
A B FH A R 0.9319 0.0681 0.0271
BB FEHE KR 0.9089 0.0911 0.0363
. _ ERA PN 0.6366 0.3634 0.1446
K R b e
HR e KR 0.9192 0.0871 0.0347
R HE K R 0.8910 0.1090 0.0434

BEORRIE: AR 2 =] R A T TS

4.4.3 IESIREMR. XA BEEREANMEERNITE

F 4.5 RAE AN 1-10 55 1-11 TS0 AR DS PRI LE 22 A8 55 5720 AE R -
1 SR TE R 1 85 TF ARSI , DU AR AZAR AR5 S5 BRSO 1 Al AR SR A 55
ROLEUF s [FIFE, 75 R bREE S S AR AR R BB, 0 ARAAH AR bt BLfr
AR HE I BEAT . AR BIAE T EHUK 20 SR A Al BT D51t SR 0 K BB B LA B A
W o

39



N U e VAT JE RN ) IE IR 55 DA K B3 Ja T 7

R45 ATUBES R EREERITTHESR

PP FE b A ARIEFR IEFAR MR AR

s R 0.08770 0.000009

e o - HB R 0.13746 0.000014
e P NEi=r N N

P4t F 0.15468 0.000015

BrE AR 0.00000 0.035545

NS RS 0.24858 0.000025

s ~ IR 0.03843 0.000004
HiE KK 6 b Lo

RSN AR = E e 0.05421 0.000005

SR ] e R 0.03957 0.000004

P8 T 7 I P 0.02120 0.000004

o N B PRI RS 2 . .

PR R %:rﬂ%mﬁi 0.01138 0.000002

ERIZINEES 0.01925 0.000001

A B FH A R 0.01825 0.000002

BB FEHE KR 0.03808 0.000004

. _ RGN 0.05099 0.00005

P XS T SN
HR PP R 0.03229 0.000003
VR HE KR 0.01247 0.000001

BORIIUR . AR A M R Bt v S 45

R 4.6 NTFE IR I — T R IR SAOPRAERE, STt
BEE R, BARNLIE, APARARTHRSS RAFAE — E 2 .

£ 4.6 IEFRH 2015-2022 FEHHE X BIR EABEBRBATESE R

RAEELaD A ARIE PR IEFAR MR SRR

sl % 0.046148  0.000005

o - HA R 0.083477  0.000008

E3 PN EiEr N ~

4R 0.103692  0.000010

T 0.000003  0.029324

I MR TG ) e R 0.135287  0.000014

s _ IR AR 0.079206  0.000008
Bz MR .

T T = i e R 0.070121  0.000007

SR R 0.088329  0.000009

ST PR v R R 0.026501  0.000003

. ~ g = Il s R 0.025537  0.000003
it R Ak o

F=R 7 s e 0.026403  0.000003

A B FH A R 0.027092  0.000003

SR PR KR 0.036264  0.000004

. . B IE KR 0.144643  0.000014
R KU bR e 1

T P KR 0.034684  0.000003

TR 3 KR 0.043392  0.000004

BORPIUR: AR A M R Bt v S 45
40



I N 2 e A e J A T B IR SRR 55 XU K B Yt gt

4.5 W& RN ER

4.5 1 £ REFEITIWAEREELE

AT 20 DMVEANRT G, ARAEAR A Fat S AT A PP 0 R R R
THRAIRIER 4.7 Frox. —MREOUT, 0RO Al i) T30 AR A ) R e B ),
W B AR 2 T TG 00 28 B ACAIR, Ak B AT SR B AR 8« FHR, 0P
A Al A7 PR AR AR 0 R R BB, D A T ) AR 8L/ o 20, R
/1= W = A g NS A 0 D o3 o £ B i i 9 - B2 9 R 2SR =R s W P ]
A M AR W B R, U MRS B BN e s A AT I RN,
U35 B A S BRSO AN . SRR aT DU 3, A 0 a3k P R A SE AT s Al o)
BASLAEI A, RE Gy, MRER], BRI, B Gy. SCEIEI) = ) 5)
P IEFSRHEAEAT LA BT AR HER A 16 62, B4R TAT AR S 5 HIR
BT, XU 2022 FFEIEFABHEI S ROUH LA .

BeAh, FICAE S BIAEAERE A R SEma N, o b AT5 AR B8 THAE A% PN A%
N RRLE ANV AT R IR T, X R A3 A BB (SO IR R . HE 44 58— 15
TSR A AHRT WG E B 0.540428, T IEFRHEN Y 0.166602, Ak 2 [HAHZAR K,
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