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The Construction and Analysis of Commercial Aircraft Economic

Benefit Evaluation Index System
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Abstract: At present, there is a lack of comprehensive analysis and evaluation of commercial aircraft economic ben-
efits for manufacturers at home and abroad. In this paper an index system for OEM is developed to evaluate com-
mercial aircraft economic performance, which combined value analysis of technology economics and aircraft design
engineering. Four layers index, including cost, product, business and market are established. Gray relational meth-
od is adopted to analyze a type of aircraft. Results show that this index system reflects the relation between commer-
cial aircraft technology capability and market performance, which is in compliance with market regularity and will
be useful in product planning, engineering evaluation, project demonstration and marketing strategy.
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Fig.1 Economic benefit evaluation index system of
commercial aircraft
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Table 1 Evaluation criteria of commercial aircraft economic benefit evaluation index

—RARE RS T b i
ARETT WG R R H AT IS LB,
BF % A ?&if@E&E@ﬁHﬁ%$,@fﬁiﬁi+ﬁi$Jxﬁ%@ﬁiﬁidﬁﬂﬁ%ﬁiEﬂliﬂKﬁEZKdﬁifTﬁ?&%%ﬁMi“z’m,ﬂuﬂﬁ?ﬁ%%‘%
P 15 BARAE AT AR K e A0 .
i A i?ﬂ%%@} MJLH‘{EE?\F},@%JEH*#ﬁzﬁit}lﬂl&éﬁiﬁﬂ@%mJfMZIS%IJ‘f:E\,'é\%%ﬁﬂ:)ﬁ%ﬁ%ﬂfFuﬁtifﬂiﬁ © 45
JA TG IEARAS LA o R RE AU
R PR LRI R R, — etk 5~T 4ETHR
Se ik TRHLEAR B KT
TRHLIE A RS E RS L 28 T e bRl AR N RS R (RIS AR I8 R A RN B R ) s
Sk %{%ﬁﬁf&lﬁﬁ@ﬁﬁ?&?,WL‘MFJE%@%JJJCZI—WE%%EZ&YH@éé?%‘ti&“éﬁ,E%E%hﬂﬂéﬁﬁﬁﬁﬂ%%i
I LA ML IE AT FRBE A N A8 T 38 43 Ry BIL I N R 2R
MR CHUE @B AT B A A T TR R A .
T 2 AE MLY% SIS KRR T R B A ORI B R e ) .
IR RE S B 1 000 YRAT TI0) o i A A i s A RS A PR R AR R IR ) 1 T 2 IR TBOAT A B
P I NO, . CO HC .Smoke % HE i i 19,
LM A% CHLB A, — B LASE =7 2 A0 BT 3 0 B S P 2 A0 s A0 S BR AN A%
RioF R BB OREERE ) i R AR B L 8 O R B S ) BE N S IR 55 AR B RE O, — R & KT 43
A B B LT A A i R YA
AT YRS UG & T SRR -
ZUEHEE CHEMR VBB
MHEE  WiGmE HEIRES LA S YR R LR AL A Y
ROVRIIE % CHLR SIS Y4 04 32T BB Y 81 LI S A e

HLBASE 2

HLBA B 5 38 IR — b 2R A 248 8, T 0y B0 J7 19 8RS e — g b L sl vk o




124 i as TR

Lk 13 4%

2 ZERBREERIGE
2.1 DWHARTRE

20 )2 IR AD ORI 7 125 LA R J23 R (8 SR g
Oy Sl AR P R ZR AR AR B A A A TR 2 Tt
FrVEAl, IR R VAl 45 RAT 0 T — 2 O IR 45 b
PEAT R IEAL IO Bl R o AP

(1) R 48 bn R RS 5

(2) W e A4 bn 4 5

(3) FRARME R HLIE L 5

(4) R QL R85

(5) BEATHLZ 28 A 1Al 5

(6) SN Z 2 LG WAL

Ei(k)=

min min‘ Qo — Uy ‘—5— ¢ max max‘ Qo — Ay ‘
i k i k

2.2 iEMIEBIgE

PR R B s M IR R TP A
R EI ar=[an, an, -+, a, ], (1=1,2,,
n3k=1,2,,m), W a DPE0 7 % m S VEH 38 bR G
PEA 50

an  dp a;
Ay gzt Aoy

a=| . . . (1)
anl anZ i Aum

PRic i L AR 8 O @, MLV AL AL B4 HE AR A,
15 2R AL AR -

Qo Qo2 Qo
an [25F] oo Ay

a=| . . . (2)
Ay Qo tt Ay

RIS ESSE LW E PN S SR dC PN S

(k=1,2,+,n) (3)

Agelo, 1] R << 0.5,

Fa) 78 16 2R B0 I
E(1) &(1) &, (1)
. El(.Z) &SZ) S,,(.Z) (1)
Elm) &(m) & (m)

By REIEMBE M R=PXE, i R=
[ri, 7oy oeey )y 0 B2 P M 45 M B ; P=
[Py, Py« P, 1, F VA BE 5E B4 5 AR 43 i 1T f

LRIT LR E . WL, 5 A TI7 REEM &R

Al 3R
r=SPe (k) (5)

IS ZJRVEM B K RPN SR R (R, =
Py X EONERRIIG MR, R T — J= A AL 473
i, R mE )z

3 LHIa
3.1 LBoHER

A 3 B ) 5 T OA S K AHLEE 1999—2018

‘ Qo — QA ‘-l— ¢ max max‘ Qor — Qi ‘
i k

A I 2B R0 o B G MR R TR AL 2 B AL
fit VTR R RIDT A R R AT 28 5% AU 4 0 BT B i o
PR GR AV X G0 R 2 VA T — ] Ji R ] — 2
5 RALLE A R4y B9 22 U5 2802, WA I I e 3 I
o 85 12 L5 1 B s R 2

3.2 EMIERRIER

AR BT RBLA B AR WM TR AR IR R A
S5 e OV 416 b B iR R

XoF T [A] — SO AL, AT A JE TR &R A
S E KL BA B rb B 8 D T R AE , 00 R BE AT R 3R
RES) IE PR R ORIE CATIRIERE S E A RE L
AR/INT S A 7 A T MR T 7 R F 45 2R BT R B AR A
i 38 A LR — S ROk, e e (2 SRR
i 5 R B e 55 BE 1 2R 0 L AT 70 8l , 15
CPT 45 B o 28 U8 3R 58 It Kbl , "RHLAO A% Ll 4
VIEL T 3 0y AR iR 55 = J7 a2 (Cirium) B3
.

e A DA 46 b B SR B A 3k 2 s



%1 Pl 45 < 15 R BLE DR 8085 3 0 18 A 1K 8 A AP AR 3 7 125

2 H AR 1999—2018 4F 2 T2 25 M 45 bR Ak & KK 3¢

Table 2 A aircraft economic benefit evaluation index system and data table between 1999 and 2018

i

ey METT a0 TN 0o/ WA 0/ JEiE SR GHLAVKE S (RRCRIEE AR T %(fcfl) A 7 5
(BE-AYH T %TT T ¥%ETT ay a5 ag/ TEIG FRFET ap Bray/% a/ B2 Y i aq,/ %
1999 20 95 2 356 1.1 4 4270 7 37 493 2.20 16. 00
2000 20 85 2 331 1.1 5 4 300 7 40 526 3.40 17. 30
2001 20 75 2 307 1.2 4 4 260 8 43 526 2. 80 19. 00
2002 20 68 2 287 1.2 4 4160 8 47 479 1.60 23.50
2003 20 63 2 268 1.2 5 3 850 7 50 434 2. 30 28.70
2004 30 57 2 249 1.1 6 4 000 8 53 512 2.70 21.90
2005 30 51 2228 1.1 6 4170 8 57 955 3.40 23. 80
2006 30 47 2209 1.0 8 4 340 9 60 1086 3. 20 26. 50
2007 30 41 2185 1.0 8 4 300 9 63 1633 2.90 28.40
2008 30 38 2167 0.9 10 4420 9 67 1881 3. 80 31.50
2009 40 35 2150 0.9 7 4210 9 70 1851 —0.40 29. 30
2010 40 31 2129 0.8 9 3950 10 73 1 866 1.60 39.10
2011 40 28 2109 0.8 10 4110 10 77 1570 3. 20 39. 60
2012 40 25 2090 0.7 10 4130 10 80 1338 2.10 39. 00
2013 40 23 2072 0.7 10 4160 10 83 1062 1.50 38.50
2014 50 21 2 059 0.6 9 4 260 9 87 852 1.60 31.70
2015 50 20 2043 0.6 8 4 230 9 89 465 1.80 26.10
2016 50 18 2030 0.5 8 4190 9 93 280 1.91 20. 50
2017 50 17 2019 0.5 7 4160 8 96 196 1.87 15.50
2018 50 16 2011 0.5 7 4 090 8 99 70 1.84 9. 80
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Table 3 Results of a aircraft correlation coefficient of economic benefit evaluation between 1999 and 2018

B CKRRCENE 2 s 24 25 g . 2 i Zoy
1999 a, 0.334 0.333 0.335 0.779 0.334 0. 656 0.334 0.706 0. 396 0.913 0. 388
2000 a, 0.334 0. 366 0.351 0.779 0. 376 0.705 0.334 0.757 0.402 0.601 0.402
2001 a 0.334 0. 400 0. 370 1. 000 0.334 0.642 0.430 0.817 0.402 0.725 0.421
2002 a, 0.334 0.431 0. 386 1. 000 0.334 0.524 0.430 0.912 0. 394 0.841 0.482
2003 a; 0.334 0.461 0.403 1. 000 0. 376 0.334 0.334 1. 000 0. 386 0. 876 0.579
2004 a; 0.430 0.492 0.421 0.779 0.430 0. 406 0.430 0.912 0. 399 0.751 0.458
2005 a; 0.430 0.529 0.444 0.779 0.430 0.534 0.430 0.817 0.496 0.601 0.487
2006 ag 0.430 0. 565 0.467 0.638 0.601 0.782 0.601 0.757 0.534 0.638 0.533
2007 a, 0.430 0.610 0.499 0.638 0. 601 0.705 0.601 0.706 0. 786 0.701 0.572
2008 a 0.430 0.648 0.527 0. 540 1. 000 1. 000 0.601 0. 647 1. 000 0. 540 0. 649
2009 a, 0.601 0. 682 0. 555 0. 540 0.501 0.577 0.601 0. 609 0.968 0.468 0.593
2010 a;, 0.601 0.727 0.595 0.468 0.751 0.379 1. 000 0.576 0.984 0. 841 0.968
2011 a; 0.601 0.771 0.639 0.468 1. 000 0.480 1. 000 0.536 0. 745 0.638 1. 000
2012 a, 0.601 0.812 0. 687 0.413 1. 000 0.497 1. 000 0.510 0.626 0.955 0.961
2013 a; 0.601 0. 851 0.738 0.413 1. 000 0.524 1.000 0. 486 0.526 0. 808 0.932
2014 ap 1. 000 0. 882 0.785 0. 370 0.751 0.642 0.601 0.458 0. 469 0.841 0.655
2015 a; 1. 000 0.918 0. 844 0. 370 0.601 0.601 0.601 0.443 0.391 0.913 0.526
2016 agg 1. 000 0.948 0.903 0.334 0.601 0. 555 0.601 0.423 0. 362 0.958 0. 440
2017 a 1. 000 0.973 0.958 0.334 0.501 0.524 0.430 0. 405 0.351 0.943 0. 383
2018 as, 1. 000 0.990 1. 000 0.334 0.501 0.465 0.430 0. 389 0.334 0.928 0.334

X4 WHIERRRE R,= P, X E,=[0.585, 0.620, 0.666, 0.690,
Table 4 Quota of evaluating indicator 0.667. 0.666, 0.644, 0.715, 0.674, 0.704,
T -E T R ST 21 b W 0.601, 0.664,0.664, 0.654, 0.648, 0.537,
7 0.4 0.522, 0.503, 0.436, 0.416 ]
A% 0.10 % A 0.2 R, =P, X E,=[0.445, 0.422, 0.442, 0.474,
76 A 0.3 0.512, 0.458, 0.503, 0.544, 0.692, 0.814,
- o ottt 0.4 0.768, 0.963, 0.836, 0.793, 0.717, 0.581,
2 0.6 0.497, 0.453, 0.423, 0.394 ]
AL v A4 W0 25 45 VP 40 245 AR AL P00
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0.397, 0.411, 0.586, 0.609, 0.632, 0.812, ‘
0.837, 0.860, 0.882, 0.898 ] b
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
R,= P, X E,=[0.512, 0.537, 0.601, 0.601, g
0.626, 0.569, 0.569, 0.616, 0.616, 0.816, 2 AL 1999—2018 4E L35 B35 55 A VP41 45 B
0.517, 0.638, 0.787, 0.765, 0.765, 0.598, Fig.2 A aircraft of comprehensive evaluation result

0.509, 0.495, 0.435, 0.435 ] chart of economic benefits between 1999 and 2018



%1

Pl 45 < 15 R BLE DR 8085 3 0 18 A 1K 8 A AP AR 3 7 127

#£5  AREHL1999—20184F L P B ik 45 A WP 45
Table 5 A aircraft of comprehensive evaluation results of
economic benefits between 1999 and 2018

0 LRE A Ay LR MNE
1999 0.518 2009 0. 645
2000 0.531 2010 0.767
2001 0.574 2011 0.784
2002 0.592 2012 0.762
2003 0. 607 2013 0.740
2004 0.576 2014 0. 626
2005 0.584 2015 0. 567
2006 0. 635 2016 0. 545
2007 0. 669 2017 0.498
2008 0.786 2018 0.484
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