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Abstract

Against the backdrop of deepening liberalization in the global air transport market, enhancing
operational efficiency has become a core pathway for airlines to strengthen their international com-
petitiveness. This study employs a sample of nine domestic and international airlines (including
state-owned, private, and international carriers) from 2020 to 2022 to construct an evaluation model
integrating Factor Analysis and Data Envelopment Analysis (DEA). The research reveals: (1) Dynamic
Efficiency Characteristics: Industry efficiency exhibited a “V-shaped” fluctuation under the impact
of the pandemic. The average comprehensive technical efficiency (TE) dropped from 0.524 in 2020
to 0.400 in 2021, before rebounding to 0.735 in 2022. State-owned airlines (e.g., China Southern
Airlines) initially maintained efficiency through scale advantages but later suffered from insufficient
flexibility; private airlines (e.g., Spring Airlines) achieved DEA efficiency (TE = 1.0) in 2022 via their
low-cost model. (2) Efficiency Decomposition Differences: Pure technical efficiency (PTE) generally
approached 1.0, reflecting high levels of technological and managerial proficiency. Scale efficiency
(SE) emerged as the key constraint (average SE was only 0.441 in 2021). Large carriers like China
Eastern Airlines experienced efficiency losses due to decreasing returns to scale, while medium and
small airlines like Juneyao Airlines required optimized resource allocation due to insufficient scale.
(3) Influencing Factors: Tobit regression analysis indicates that private and foreign airlines led
in technical efficiency (Spring Airlines: 0.44~0.48 vs. China Eastern: 0.42~0.48), confirming their
advantages in management techniques and resource allocation. Market share showed a positive
correlation with efficiency, but firm size demonstrated an optimal range (e.g., Emirates’ SE fluctuated
between 0.42~0.45). Based on these findings, this paper proposes optimization pathways: scientifi-
cally assessing the stage of returns to scale to avoid blind expansion; strengthening technological in-
novation and resource synergy; and enhancing the quality of market share to reinforce the linkage
between product offerings and market dynamics.
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1. 518§

A Bk A B T ARSI S N B v, IS ARG T SRBTE . ROARRIE. RSk
ZEP . 188 SR B IR B R OFE R, BRI SE S ) ST RS R R e
ARCUHRTTIA . BBz AN Wi B0 S BRI Frmnsmias. gk
P 9 KM 2020~2022 FIHAREIE AFEA, M “HF 5 HT-DEA-Tobit” =Bt A, scBldahrke
Y. AR E SRR AL, NS REIERATAS A R RS TR SR SRR

2. RN ERH*
[ 415 HAHF 7T % K ] CCR/BCC-DEA H 7 L 85 4 ik 45 (FSC) 5K A (LCC) A 7 /R 2 55, R8I LCC

AR R E WG, (MR 3 AN /2 (Greer, 2006) [1]. Saranga %544 =k Bt DEA 5 F i 7 Hrds
& ISE T HUBAEE AL SR AL I 480 BeR i IE AR I [2]. 16 3GE Fl SFA BIERIA IR R, RO E A il
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FHARMEARE[3]. 258 BRI EL DEA SMREERN - FIREGIRE, WAml. A T4
[4].

3. R

3.1. — i AForEE

7o Ak B Rk > A B AR, (RIS OR BE R AR A8 B 1) R0 05 B LN R R o B R A SR =
BN A, TR IE AR A LR F[5]. &I ER 02 H B> &8 1A L (SRR
FYRREZE . Ko rBEaT o F A S AR O, AT B FORE (A DGtk — MR 0 T B 0 A8 & i
FIERLF 204, BN R BLER 5204, BERIRE S TR R 720 i, B Q BRI #r . RBREA Y N
ANFEARA P ABIAEFR: Xy, Xy, Xp o FFHIX P AR bR 2 18] BA BRI R . ShriEb a5,
FEAEARRIAME N 0, 72N 1. MKHEZREHN KRBT R F, .. F WEAMEHGRE R, P K<P,
IESE

Xy =ayh +a,F +..+a, R +e
X, =a,F +a,F +..+a, F +¢,

)

X, =a,F +a,F+.+a,F +¢,
EAFRH T I ECAAR R, AR AR O
X =AF +¢ (2)
K@, X 2R, FOART, ERZENEEREXTG F ML, SO Z N A T
AN TG, a(i=12,..,p;]=12,..K) AR TEA, & NRFIRE T, Fon T A RERE TR K A6

/

7y, HIEE 0.
3.2. DEA 28!

H A7 DEA #8iiz A £ N 1978 4E Charnes #2 1 #9 CCR #iA1 L & 1984 4E Banker. Charnes Al
Cooper 15 KA I rT AR 2 Hi ) BCC AEAU[6], Ji5 SAH AR Y [ HE HH 2 7R IX S FE R R 1 R B 2 B
FEFT1S

3.3. CCR =&Y

CCR A HEAMR B A n 4> DMU, If HAE4 DMU 3947 s TR NFIN BRI m R~ i, A4
DMU [N 57 AT LA BRI X, = (X Xy ) ATY, = (YY) s =10 o SIAMEE v AHRNHIAL
FRBAV=(vv,) s u AP HEIRCE R u(uy,u, ) - HRIESTT | R RN

;
H, = 2 i=1..,n . WG UIBE RETTLMER H, <1 75 R0 AE L AR B A A2 R 8 2% A

b SVTX
T, ATDAR AN T E AR DEA B CCR #i%Y:
;
max ZU Y
dVTX
T
s.t.%\%li i=12,..n (3)
u=0,v=0
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ik Sy ER, dfid Charnes-Cooper % # il HLEE AL NS 2R ME R R, 4t = leX o=tV =tu,
CIECE

max u'Y
stu'Y,—o' X, X, <0,i=12,..,n
o' X =1
u>0,0>0
NI, AT RO B BT AR, SRR 4
min @
SEY 4 X, <X
SAY, Y
2>0,i=12,.,n60cE!

R IR B R AN AR B 1Y) DEA BB JF B, (F AT A4S 3] CCR HLAL T ¥ iR 3 A o O
0.
3.4.BCC t#&&!

7E CCR AU BLAE I, LmHE AR st v LS5 BCC BAY, R in NP Lokt > 4 =1, #
MBI ER CCR BAUAHA[6], 45 HRU1T -
min 4
stY A X; <0X
SAY, =Y (6)
Y 4=1
24,20,i=12,..,n,0 e E*

K77 M R A TR A BN = AR VA5 &, 17 DEA KT ZHRAZ - HINE R RS . KL EIX
PIROTIEPE A A Rls E A, DURTHEE R 4o v 5 v i .
4. ERRFRSBIEKIR
4.1. fEFElE R

R B RN 4P RIS NESEENL A (B 5 7T)s ATHIEE A B ASK (1 3 a2 ) AT g 22 B
ATK (B TIEA B FLARIBE(ZEIR). 2 T ANEL(N)s 7 tHEFRR & i (T AK) . WAE A B RPK (7
FINAE) WABEA B RTK (HAREA B). BN (E 5 7T).

4.2. FERRETF O

4.2.1. BNEBHRNOE TSR

DL 2022 4 9 FALA AT NSRS NE], FR T Bk AT F8 bR g f AL HE, 2020 4EF1 2021 4 LA
PR, 72 12 DL 2022 S A F N SR bR I A6 8 -

AR ZEARHEAGYE, T BR TR AR B R AR A AN R, LA ON:

X = (X=X ) /(X e = Xiun) ©)

(4)

®)

DOI: 10.12677/5a.2025.149276 284 gt 5N A


https://doi.org/10.12677/sa.2025.149276

PR

R@)H: X AbFHELEEEE, X ARG RTEER, X, AREAREERRME, X, AFEASER 1R K
B, 7 2 bR AL P IS A HE -

Table 1. Raw data on the 2022 investment targets of various airlines
# 1. B AT 2022 FINIEFRHR R R

JRSPAR EMERA(E ) WA ) WTHMARETT) PIBGEIEGER) AT EHN)

RKITE 74,599 96,211 15,008 778 80,193
B i 2 82,812 96,212 16,991 762 87,190
[Eapg: s 105,862 153,845 26,222 894 97,899
T 34,623 49,520 4799 342 34,576
AR 11,164 23,199 2784 110 9371
B 11,590 30,354 2906 116 9256
E 2 39,003 20,056 10,100 181 16,462
BN 87,026 106,099 20,091 133 14,803
Rif K 74 A 185,088 284,044 48,181 260 44,733

Hmps: AU A F R

Table 2. 2022 investment indicators after extreme value standardization
5= 2. 2022 /NG ERRAE L R EIE

ERIAD%S A BE A EIRE LAY HLUBA AR BB

fii s 2 )
(X,) (X;) (X;) (X,) (Xs)
RIi= 0.365 0.288 0.269 0.852 0.800
Brfii == 0.412 0.288 0.313 0.832 0.879
[Eapg et 0.544 0.507 0.516 1.000 1.000
HaEap R 0.135 0.112 0.044 0.296 0.286
FHEALS 0.000 0.012 0.000 0.000 0.001
BRI 0.002 0.039 0.003 0.008 0.000
27 0.160 0.000 0.161 0.091 0.081
G 1B Sl 0.436 0.326 0.381 0.029 0.063
Bl AP i 1.000 1.000 1.000 0.191 0.400

i G M AE SPSS19.0 X B HEAT N T /0 A, HdlEidid 7 KMO A1 Bartlett BRI, M
3 WEAT T IRHER TR, WK 4 e, B2 7 H TS0 REOEMEE 5.

Table 3. KMO and Bartlett’s sphericity test for data
%= 3. BiERY KMO #0 Bartlett BkE 018

KMO HUFEIE D)4 5 4 0.695
WEALRTT 71.882

Bartlett BR & #6556 HHE 10
BEM 0.000
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Hrr, KMO 184 0.695 KT 0.6, Bartlett {57\ 0.5, FrbA, #udis b BGE AT 947 .

Table 4. Airline 2022 investment indicator factor eigenvalues and contribution rates

4. MR 2022 FRNEIRE FHHER R oTk %

s B ST A
Bib IEES 28 % it I 2H %
1 3.486 69.729 69.729 3.486 69.729 69.729
2 1.479 29.577 99.306 1.479 29.577 99.306
3 0.026 0.522 99.828
4 0.006 0.120 99.948
5 0.003 0.052 100.000

Table 5. Input factor score coefficient matrix

#=5 RARFEIRKIE

D%
Tl T2
=45 %N 0.340 -0.037
AT B 0.352 -0.069
AL R B 0.362 -0.090
HLBA KA -0.131 0.551
NS -0.061 0.504

E3R 4, B— AT RIRHER Y 3.486, MR 1A 5 MER ST 21 69.729%, Ff HEUE KT 1.
BN T RN 1.479, R TR 5 NS R R Z 1 99.306%, H HEUE KT 1, WHHE A
KA T aMEENFEFELS, B, EimARTRIANT, 2HAT . T, J5HUTFRHET
1355 R AL

T, =0.34X, +0.352X, +0.362X, —0.131X, — 0.061X, (8)
T, =0.037X, —0.069X, —0.09X, +0.551X,, +0.504 X, (9)

PR TR, 4655, TGS 2022 SERANTERIA T HdE, Wk 6.

Table 6. Common factor values T1 and T2 for 2022 investment indicators
= 6.2022 FRNERHAEFT, . T,1E

firi s A T T,
I -0.220 1.172
B -0.125 1.225
[epap s 0.418 1.482
AT -0.664 -0.092
AT -0.833 -0.796
BT -0.799 -0.794
E iz -0.531 -0.636
NI A 0.400 -0.907
R B i 2.355 -0.655
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T 7. K 89 FEMASAFIE 2021 £ 2020 EHNFEFR I R A8 55

Table 7. Raw data on the 2021 investment targets of various airlines

7. BT 2021 FENIEIRHRIEEIE

s A B A(H ) BN NG| WA REH)  PUARIEESR) RLEEN)
KITWAE 80,041 160,690 23,539 758 80,321
Bt 85,844 152,445 24,490 746 88,395
[EEpap e 104,229 213,922 33,518 878 98,098
AT 42,789 83,839 8633 344 36,892
ML 11,780 35,920 4246 110 9250
B 11,331 41,481 3982 113 8893
iz 37,750 13,228 11,354 193 16,721
Fon 50,260 58,748 13,295 123 14,526
Raf T B i = 118,044 159,962 36,394 262 36,173
F kIR : i AR
Table 8. Raw data on the 2020 investment targets of various airlines
Fz 8. BEMET AT 2020 FIHNIEHRH R IR HIE
s A BV AR(H ) BN ED) ATAMAREG)  PLARIBLZER) R TEE(N)
KITWAE 70,803 152,066 20,632 734 81,157
BrfliZs 75,631 156,061 23,686 707 89,373
g N 94,903 214,722 33,892 867 100,431
AT 41,494 76,877 7798 346 36,971
FH M 10,273 31,167 3708 98 8990
BRI 9976 37,842 3603 102 8470
2z 52,775 34,609 14,620 199 19,452
N 37,793 19,493 6821 114 16,772
R B i 88,680 64,062 24,782 259 33,304
BRI AL A A ER
Table 9. Airline investment indicator factor data values
9. MEATHENERAEFHIRE
oo A 2022 2021 2020
T, T, T, T, T, T,
RImi= -0.22 1.172 0.585 -0.295 —0.459 0.848
ElBrAi s -0.125 1.225 0.189 0.129 0.525 -0.287
g 0.418 1.482 0.604 -0.317 -0.286 0.66
ML -0.664 -0.092 -0.356 0.664 0.511 -0.269
HAEMLE -0.833 -0.796 -0.259 0.575 0.454 -0.199
BT -0.799 -0.794 0.585 -0.295 -0.459 0.848
Bl i -0.531 -0.636 0.189 0.129 0.525 -0.287
B A A 0.4 -0.907 0.604 -0.317 -0.286 0.66
R B i 2.355 -0.655 -0.356 0.664 0.511 -0.269

AT LA FX 9 FMLA A A AE 2022, 2021 F1 2020 4 1E 5 ANFEAR I A R F M, W7 9.
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4.2.2. FEHIBRFRNETF SR
10, F 11, £ 12 £ 9 FHAS N FIE 2022 4£, 2021 4 2020 £ 77 SR R IAHTE .

Table 10. Raw data for the 2022 output indicators of various airlines

= 10. BMZ=AT] 2022 7= Higrri R IR 81

s ik 18 i (T A K) BNBAREH) WA BL(H ) BN (B )
KIa 42,510 61,288 8025 46,111
R == 38,606 60,355 8740 52,898
T 62,636 102,078 16,384 87,059
N 21,074 33,515 3742 22,864
HAEHT 10,211 15,615 1543 8210
FEHME 13,605 22,660 2120 8369
El i 2804 14,764 7190 41,850
B A 18,155 91,025 13,761 104,453
R I 24 i 43,626 225,867 31,516 212,565
BRI Wiz A A ER,
Table 11. Raw data for the 2021 output indicators of various airlines
=11, BRIz /NF 2021 F = B IEARR B IS R
IS k& B E (T AK) WAFAR(AH) L ONCIAE D)) BN (B )
RImi= 79,099 108,804 13,047 67,127
] B 69,045 104,626 13,599 74,531
TR 98,505 152,426 21,209 101,644
AL 41,299 62,616 6640 34,002
AR 18,443 27,173 2613 11,767
BT 21,303 34,376 3190 10,858
Bl i 717 4120 8615 37,381
Erhn 3388 19,178 7753 49,476
R E5% 24 i 19,562 93,799 21,550 117,176
BRI Wiz A A ER,
Table 12. Raw data for the 2020 output indicators of various airlines
= 12, HA1zS/0F] 2020 F = IEARR B IS R
RSN ik %5 3 i B (T N 4K) WAFAR(AH) WA B (H ) BN (A )
I 74,621 107,273 11,700 58,639
=l Rz 68,687 109,830 13,285 69,504
[epap s 96,856 153,440 20,805 92,561
AL 37,032 57,106 5964 29,401
A 15,717 23,435 2296 10,102
B 18,592 30,148 2816 9373
FE e 4631 20,079 10,220 42,241
N 514 2669 4364 24,346
i K 24 A 6553 28,353 12,510 59,689
F kIR : i AR
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F RV 73T A 72 AR AR 3t AT R 5~ BT, RS A5 27 HEE AR I 2 IR 5 B i

4.2.3. AEFHEFEFSHER
RS IR T AT AR, AR 13,

Table 13. Common factor data values for airline input and output indicators
# 13. MERRARAS LR AR FHIRE

2022 4 2021 4 2020 4F
fi s ] BNAFET FPHART  BAARET FEH AT BNARHF FEH AR
T, T, C, T, T, C, T, T, C,
RITHLE -022 1172  —0.04 0.585  —0.295 0.694 —0.459 0.848 0.78
EfrfizE  —0.125 1.225  —0.033 0.189  0.129 0.677 0.525 -0.287 0.922
[epap s 0.418 1482  0.797 0.604  -0.317 1.676 —0.286 0.66 1.906
MWEIAY —0.664 —0.092 -0.628  —0.356  0.664 -0.35 0511  -0.269 -0.288
HRfE -0.833 —0.796  —0.956  —0.259  0.575 -1.048 0.454  -0.199 -0.965
HEHMA  -0.799 —0.794  —0.87 0.585  —0.295 —0.969 -0.459  0.848 -0.893
EZMia  —0531 -0.636 —0.712 0.189  0.129 -0.874 0525  —0.287 -0.412
GEIIIE) SR 04 -0907 0271 0.604  —0.317 -0.712 —0.286 0.66 -0.96
BIEEPGRTZY 2355 —0.655 2172  —0.356  0.664 0.906 0511  —0.269 -0.089

5. MEARBEWRMSIEEMN
5.1. &F CCR HEMME AREERRITH

A CCR BAL AN A A R 2020 4- 2 2022 47 IS BB (E AT VAN, BRI AN AE
THERUE 2 R MR R AL TE. BRSSP E T2 DEAP2.1, THE IS BB ILAE 14,

Table 14. Efficiency evaluation results based on the input-oriented CCR model

#F* 14, EFENSE CCR HEHHEITMEER

ISP 2020 4 TE {8 2021 4F TE1H 2022 4F TE1H
I 1 0.643 0.674
bR 1 0.71 0.589
[Ee g 1 1 0.774
RN 0.358 0.36 0.859
AL 0.005 0.005 0.453
B 0.047 0.033 1
=i 0.297 0.075 0.591
Hrmdg A 0.005 0.127 1
R Tk 24 A 0.462 1 0.955
FEME 0.524 0.4 0.735
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5.2. #F CCR ERHEHPAT A REELERITM

CCR B AR 47 & H AR F TE Un PL'S ) Constant Returns to Scale Technical Efficiency (fé

PR CRSTE), KoM ANAZ (CRS) N T 45 21 )

=
LRty

PR . BRI T A (VRS ZREHOR

R AT LLE— D A1 5 R AR AR SR ARRCR o 3T —FME A FRYUL, R CRS MHARMCREM
VRS HIAEECARBARMEA 2, WBEBIZATE 2 FAF R IR TC R o AR SR Gk 8 2 T N R [ 1Y
BCC MR FEAAT 2~ 7] 2020 42 2022 48 H AT EAR A AP RCREREAT PO, S5 R WA 15, % 16

M 17,

Table 15. 2020 efficiency evaluation results based on the input-oriented BCC model

5% 15. 2020 EETH NS E BCC BB MMEIFMER

ISP CRSTE VRSTE SCALE
KAWL 1 1 1 crs
bR 1 1 1 crs
M 1 1 1 crs
RN 0.358 0.998 0.359 drs
R 0.005 0.995 0.005 drs
BT 0.047 1 0.047 drs
=i 0.297 1 0.297 drs
BN A 0.005 0.99 0.005 drs
B 1K 74 A 0.462 0.998 0.463 drs
S E 0.464 0.997 0.464
Table 16. 2021 efficiency evaluation results based on the input-oriented BCC model
2 16. 2021 FEFHASE BCC HERIMEIFNLER
At A w CRSTE VRSTE SCALE
RITHL=E 0.643 0.997 0.645 drs
bR 0.71 0.979 0.725 drs
[ ag R 1 1 1 crs
BT 0.36 1 0.36 drs
AR 0.005 0.99 0.005 drs
BRI 0.033 0.997 0.033 drs
2 7 0.075 0.979 0.077 drs
B 0.127 1 0.127 drs
i I 24 i 4 1 1 1 crs
FE1E 0.439 0.994 0.441

LA ERIZHIN 7705 DEA M5 &

HITHERFEARTZ AR 2020 438 2022 4 (1is 5 R BTV
MIRZAEE R, 7alfes] 17X 3 FEIMAIZE A AR . AR MR MR . CRSTE #5 A% FE UL 22
IS AR, FRONERG R s VRSTE 1575 e MR AR LI AR AR, BONAIHIAR R SCALE
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FEFR IR drs ACRINBIRIIL )L ; ors AR IBEIRINAAS . 256 R80T LA R N 4G AR BCR A AR
WF, Frbl CRSTE fHZ:T VRSTE {5 SCALE {H 3R, P45 5t BB tiEsE 7TiX— 5.

Table 17. 2022 efficiency evaluation results based on the input-oriented BCC model
2 17. 2022 FE TN S [ BCC {IRBFIMERITMNMESR

RSP CRSTE VRSTE SCALE
RIT= 0.674 1 0.674 drs
bR 0.589 0.876 0.673 drs
B 0.774 1 0.774 drs
TR 0.859 1 0.859 drs
AR 0.453 1 0.453 drs
FERME 1 1 1 crs
EZe i 0.591 0.625 0.946 drs
SHUM A 1 1 1 crs
Rif I 75 A 0.955 1 0.955 drs
FHIME 0.766 0.945 0.815

5.3. &T CCR EENTMERA T

FRAE e N CCR MY (PN 25 i DLS BIFEA T2 A F] 2020 4F2 2022 Fi88 45 G FARBCRE I,
DL 1. HApRE AR 9 AT AT, AR RGEAEAREM TE, RELFIFEAN 2 A 2020
4 2022 FH) TE 1E ALK

2020-20224E REA L2 A T 4 & BRI

% !
?Eo.s
go.s
%0.4 | I
0.2
B II Il N |

F & »fﬁ & o
A & # ® AN & Z@\% @éﬁ
20204 mW20214F W2022%F

Figure 1. Data on airline efficiency values and influencing factors

B 1. 2020 £F % 2022 FHAME A RIRIGERARYR

5.4. &£TF BCC =R MERM O
DEA A %Uf1 DEA JEH R v 56 B C FIE S i IL3% 18,
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Table 18. Summary of airline operational efficiency evaluations
= 18. MENRBEEYEITMCRER

DEA 3% 2020 4E 2021 4F 2022 4F
DEA 42 RIS BRI g g AL, MBS
[EZDag R
bR UL SO ROOAUE. ERACE. % A EERGE.
DEA EG% & 2 IR P T 2 FRALZS S T hn g 2 T B A
HARAEA WAL . RS EZRNE

5.4.1. AFARYESHT
Al AR ANV E R E R AR T, IS GREGE H0RE /), B RIREE & F/K T . 2020~2022
B, 9 FHEANZ AT A FE AR AR BERTE, 2HEELHET 1.

5.4.2. HIIRBERS

TR R I WIE 8 RS & B 0 2020~2022 4F 9 ZRFE AL 7] KB AR 344E 73 79 4 0.464.0.441.0.815,
2hRBEEREAES.

DEA ARt al (Wr 7 i as): Al ARBER SRR RN, AR, RFELE. MESEHE, 88
EHKE, (HAE%.

DEA JEAH 0 7] 75 70 0t (1) AR A BUR RS 3 TE 24 (I 2020~21 42 4 B Ak B2
HAR): A RRTE RS BCRAG T (7 RN ISR 0) o« 52 77 10 PR RS (A4 DN ) ARALFEN = 1
bbo (2) SHFAR RS MBS A TE (U0 2020~21 il 2021~22 2R T BT, 2020 R P i =) -
7 REAE B AR AR B AN . G r In) s [RD AR TR AR I IR FH R FEARAL R A ¥
5.5. Tobit EYILEE

BE— TS E AR R & . BRSO DEA RN B 25 5 BOR RCRME(TE), PR HBUE 75
MN[0, 1], BABWEEERAE, HCRFH Tobit [FIVABAL AT SSIF 44T, BAAHEL I T

T =By + LXK+ Xy + B X+ By Xy + 4 (10)
X, TARERAMESAFIIRCRME, X« Xy X M X, BRI RPEANT S A 7 R R A8
TR, AR, B By~ Lo M B RIBMHNM RS, L, FRERI, u FoRHERZEDL.
f§iFH STATA19.0 (Statistics Data) % AT 2% 2 F] I 4 14T Tobit 8114, w454 19,

Table 19. Data on airline efficiency values and influencing factors

F* 19, MERRNRERFZMEREXHIE

fii s A Fh HARR A% R Al A
2020 0.42 0.45 0.124 245.6

RITHLE 2021 0.45 0.54 0.131 258.3
2022 0.48 0.36 0.140 2721
2020 0.38 0.33 0.118 236.7

bR 2021 0.40 0.34 0.125 249.4
2022 0.43 0.33 0.132 263.2
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2020 0.46 0.36 0.153 2875

[EEpap 2021 0.49 0.37 0.161 302.8
2022 0.52 0.38 0.170 318.6

2020 0.35 0.31 0.098 189.2

IR 2021 0.32 0.31 0.087 176.5
2022 0.30 0.30 0.075 164.3

2020 0.51 0.39 0.056 89.4

AR 2021 0.43 0.39 0.062 95.7
2022 0.45 0.42 0.068 102.5

2020 0.44 0.44 0.043 67.8

BRI 2021 0.46 0.45 0.048 72.1
2022 0.48 0.47 0.053 76.9

2020 0.47 0.37 0.182 356.4

E 2 2021 0.49 0.39 0.178 365.2
2022 0.51 0.41 0.175 3745

2020 0.55 0.45 0.221 428.7

BN AL 2021 0.56 0.47 0.218 437.9
2022 0.57 0.48 0.215 447.6

2020 0.53 0.42 0.246 512.8

R 16 74 A 2021 0.54 0.44 0.243 523.5
2022 0.55 0.45 0.240 534.7

Hmps: AU A R AR

Syt

(1) BORAMCR (BB R IR 105 70): ROEALR (£ 0.44~048, #3F 0.43-051) M (AT T
A0 7] (40 0.42~0.48, [Ffii 0.38~0.43), ‘wrn L BHIRACE 5 HARM M LS EER= (¥t 0.55~0.57,
BTfji 0.53~0.55) % 9e; 2022 440k AT AL Al MR AR FH( AR 0.46—0.52), RH 1 F (0.5
— 0.45), JMT RS2 5 o

(2) FBLHEGN IR AROOTR): ST (4L 042-045, §if 045-048): Bk (A,
5 BB AR (H4E 0.37-041, 14941 0.36~0.38): FTAEFIMIBUR AR A% :
T ) (£ 0.44-047): FE4F LT, BEUTAMR: ZRAIL31(0.45 — 0.5 —0.36): A%z ) AL, Holi
fi2K(0.31 — 0.30): S 4FMLENAH K .

6. IEEMEAREENRNEXEN

AR SCHETH Sis A H o Hridols 5 ANNTEARAD 4 NP7 R FRBR4EALEE, 53] 1 MEANA TR L
MEHAK T B, AR Bk R, KH DEA 1) CCR il BCC #i4, PF T 9 K E N AMi
A ] (2020~2022 ) = REEE . FET RN S = a5 1, 456 4l RbE B R, R
TR E BRI R
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I3 BRI — B MU A 7 85 3B SR 1], (BT 2 /) B KT Ia i B BERE th 4 i B &
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