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Study on Railway Planning Evaluation Based on Entropy

Weight-Non-Integral Rank Weighted Rank Sum Ratio Model
LI Zimu, TANG Huiyi, LIU Xiaojia
( Navigation College, Jimei University, Xiamen 361021, China)

Abstract: In order to deepen the research on coordinated development of regional economic integration, bet-
ter evaluate the development of railway lines in Yangtze River Delta, and the railway lines with high importance
were selected. Based on the weighted rank sum ratio model and the entropy weight model, an entropy weight-non-
integral rank weighted rank sum ratio railway planning optimum selection model was put forward. Firstly, the e-
valuation indexes of line planning were determined by using the method of entropy, then the evaluation indexes of
line planning were processed by non-integral rank weighted rank sum ratio model, and the curves were fitted by
SPSS software. Finally, the importance degree was ranked and classified to get the evaluation results. It was ob-
tained that the order of importance of railway planning is Y,, Y|, Y, Y,, Y,, Y., Y;, Y and Y. Comparing with the
evaluation results of non-integral rank weighted rank sum ratio model, traditional weighted rank sum ratio model
and entropy weighted technique for order preference by similarity to ideal solution (TOPSIS) model, the non-in-
tegral rank weighted rank sum ratio method reflects the difference between the ranks of original data, and is more
objective than traditional weighted rank sum ratio model and entropy weighted TOPSIS model.
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BRI IR XS T B I 28 55 R KA R S, R 2 DX (] ) e e 5 T P ]
JRAGEML TR RS, (O, i TARSCI T R R i | izt S ORI AR D 30, R 0 45 2
FEAE S AN, G, XA I AR DGR R 2R, X BRI A R 5 5 DU EA T3P AG T Dl
RACHI AT BERE IR, P i BRI DB A7 AU AR o

FUA, AEF X B0 2k AR DG DF fr 8 258 20 2 A BTkt L MO 2R A PR vk | AL TOPSIS
PR AR SRR SR AT R e AR BIEA  E RS, AL TOPSIS (k4 B
B R RECONEB, HIPMEIRECN R MASCR IR L (weighted rank sum ra-
tio, WRSR) HATH SRR TTRMNER | LTRSS £, B0 2 0 1 B BT 1A= 451
(T 25 A VTl MO SR e A O IR AR AR R R ST ST b, IR UL Bz A Rk
FLCRE AT ERBS AR G AT 5T, DRI, AR SOl FHAR BE R OISR A L 5 A X R B R BR AT PPN . A
HERRUCRRAN L X G R 7 R AT R, TR PR Bk I 5 IR AR Z [ AR B Y ZR PR DG 2R, kAR
THEPR HRROCEAL TP SRR ARMEAR BB HEE R R L 5 L

AR SCERAR 7 PERILI R 5 45 10 14) 2 U5 OO 2 T ) ST, 455 WK kS B o 11 522 il A1 2% 6 BV 4
B, SR RS - B AR MR A HEASE TR oS KL g 1) v ) K it 4 B 47 58 20 BT S5 9P, 45 R B ER
PR IS T SRR R 3R T B0, TS Fe AR BRI ACRR AN He i | A& G AR A Lk S 4R A
TOPSIS EMTEM 4 R 22 5, HIRRFE AL S R 0TI . A B et i R e it 2%

1 FEEERXR AL FLFA LL %
FRAN L 22— B BT SCPR R M 2R B PPN i, BT DI AR Z 10 2 22 I R i 7 i b i,
XA RBATVEN, JRHER O LY, PSR KR . ABFFE RIS = M DO iy 9 %
BRny 7 AR, B E g A AR RS R BT F i R MDA A R LRI A R
1.1 EXRE
B, W2 DR EE m AR —A 0 x m PERRERE, S EM R bR (AT
BRI, RSN, Hk, WRIELSIERMAGE, 115 WRSR H; e, BHSHSIT
ST S STk, T WRSR AE M, X TE 0 Gt AT HE Y s
1.2 FRTER
1.2.1 M IEFRAERE S gk
1) MR, (RBCA n SRR, TEAREHA m DMEbR, SIEMEICH o,(i = 1,2, ,n;
j=12,,m) , a, WIFEFF A, R

A = o (1)

2) HikIiik. i FIWAS PR R IR TR SR AR, S R R R TR LR R ARad 2 A
PURkEAR . P R B di/IMELFI R OR (B R TE RS, HAT KRR AR B KL
G gmtkIiik, EAFIWHRIR R SRR IRt R RO bR . X T R R AR AR R IR 1,2, m I
bk, A PIZRLBRIEPMEAN R, WO N HRR M ROE RS bR d 0y 5w SRR FR i 2
RRE R G TT ik, LR E AR
R=1+(N-1)x(X-X_,)/(X,.. —X...), (2)
KRNI L TV
R=1+(N-1)x (X, -X)/ (X, - X))o (3)

X (2) ~30 (3) e ROABRIK; N PP G X MR PRI IR K, Kok /M st 1
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FRIEHHERAX, o X, 0
1.2.2 1% WRSR {4
i WRSR, MR FIEL, HatE AN

WRSR, = (1/m) x >, WR,, (4)
i=1

X (4) e i =1,2,-,n5 j = 1,2, ,m; R ATFRRTG i ITN SR j BRIKAE; W3R AE
fH,
1.2.3 % WRSR 5 i

WRSR 1953 4 /45 FAME R 07 Probit Fik UM FRE M BITHIR . Zithl WRSR MBI , 31145
YUIRRLf, B W B S B 441 WRSR IIREGEE R BOTHRRK R 5 @it A (R/n) x
100% HE ZiHR, &g BFREE (1 - 1/(kn) ) BIE; B A9 FIE R AL Probit, EAAHE
N

Probit = u(p,) +5, (5)

Hb, w(p,) MEZEREG p(i) MR RITIER,
1.2.4 A ELEE RS R HEF

L Probit g 17285, WRSR {H NS &, FIH] SPSS #:sK [ 758 . A4 4% 20 R4 1 vl B A% B
¥ Probit {E, +% 18 0155 FE BT B WRSR AL T HEXS A X R UEF 7404 HEF .

2 WNEHE

WRGE S —Fh B IRAUT 1L, BN TG L AT 40k 0 KSR AR I
2.1 FIREFEERE

WA n DIEMXTE, m ANV TEbR, FHERIRAE R

Yu 7 Y
Y = (yq )mxn = E E o (6)
yml o ymn

He @ = 1,2, 05 j = 1,2, m; v, HE i DIFREBEDES j D EIRAEUE,
2.2 MMAEREIT—LAbIE
AR SCR FAR 22 1 3 B AT 0 — AR AL B 1E 38 AR A BT A

u; = (max<yj) - y,:j)/<max(yj> - min(y,-))o (7)
787 ) 4 s B BRI A R
u; = (y,:j_max(yj))/<max(y,'> —min(y,-))o (8)

VA — PRk B s o R A

Uy o Uy,
U—(%Mm—(i E]o (9)
Upp 200 Uy,
2.3 ME-HHE

85 i AT AT RS LT p,
P = 20) Svye (10)

85 AR R E,
E = 1/Inm x ﬁi piln pyo (11)
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WA AR PERY — AL, (S BARER, ABEtERt/ ), hstlh; fF /N, e
PERR, KR
A BRI IURE F)
F,=1-E, (12)

5 j AP AL W, Ko
W= F/Y F (13)

EERH, RHE RN, RN, W AR R R B G 0 R B REN, R
BEPEBO, MU, WAETFO R 2R B A E B

3 ZBIERKESH

S N S 1 | B A i b L 2R o I W o WV B o e s N (T s 1DV = I N
] BB I DR 28, 76 A 1) KR SOk W A G L R 36 AL [, AR SCIR R B 7 1A 48 A5 X = A
X HERE Y 9 58K (PEDUERER Y, . PR BSIRERER Y, . TE S m MR Y, . B VR VT Rk B
Y, . PGSBS Vs . P AR LB Y, R RS I BL Y, . U SRR T B Y AR
PR Y,) ATV, X7 NIEMIEAR IR BRI €, . M A B C,, Kidh C,, 1tz
C, . XA EE C . ATTEIRA Cp . BURSCHFE €, BARME 1 fioR, i3 A SO $E1
TS S0k (6] HREE, B BRI R T 5, RIS B S R B R B
mE1 PR,

1 = A b DRI Bk BT 1 s A
Evaluation index system of planning railway in
Yangtze River Delta

\/ \/ \J \/
RGEHE e E ST E B A 2
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| | |/ \ \ \ |
BRI | (A ks Kis Rig XA 72 A [ | ARSI e e e
i _ S B S
Railway Expressway Passenger The volume of ||Gross domestic Per capita Policy support
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B 1 SREEELBEMIITMIBIRER
Fig.1 The railway line planning evaluation index system
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F1 2019 FHkEEEXIBIREIE
Tab.1 Data on railway-related indicators for 2019

£ # Railway line C/% C,/% C,/ AN C,/Jit Cs/ 42Tt Cy/ TG C,/ 5%
Y, 12 9 23 467 1051 58 898 180 318 3
Y, 7 3 19 032 0 50 140 126 424 3
Y, 15 14 6 546 0 16 409 112 612 1
Y, 14 12 24 498 0 81 960 281 005 4
Y 12 7 9 090 0 16 934 88 095 2
Y, 5 6 6 198 2385 13 357 110 550 4
Y, 0 0 12 834 472 39 527 123 010 1
Y, 3 1 12 834 472 38 155 69 442 1
Y, 6 4 2222 0 3 806 48 086 1

WA 1 RYFESR, FIHREOE RIS & TN PR AR ULy W = (0. 148,0. 145,0. 147,0. 119,
0.145,0.145,0.151) , BUIEACEN S, BORSCRE | SREGERE | KB AEE R, MIF0EiR
MR, Bis EARAR DA RN XA S R EEma /N TR AN i 0 R0 4 % 1A 7 2 Bk S
BRI R I 2,

R2 mEBGERMMAAEFLL
Tab.2 Rank results and weighted rank and ratio

2 PR R Rank results WRSR {i WRSR HE4
Railway line C, C, C, C, C, C, C, WRSR value WRSR ranking
Y, 7.4 6.1 8.6 4.5 6.6 5.5 6.3 0.724 2
Y, 4.7 2.7 7.0 1.0 5.7 3.7 6. 0. 508 4
Y, 9.0 9.0 2.6 1.0 2.3 3.2 1.0 0.453 5
Y, 8.5 7.9 9.0 1.0 9.0 9.0 9.0 0. 867 1
Y 7.4 5 3.5 1.0 2.3 2.4 3.7 0.410 6
Y, 3.7 4.4 2.4 9.0 2.0 3.1 9.0 0.524 3
Y, 1.0 1.0 4.8 2.6 4.7 3.6 1.0 0.295 8
Y, 2.6 1.6 4.8 2.6 4.5 1.7 1.0 0.298 7
Y, 4.2 3.3 1.0 1.0 1.0 1.0 1.0 0.201 9

B 9 R BRAARAR A IABER A LN EIRHEY, TR 29, “F3FkIK, WRSR (BT

N F BIR p = 1/n x R x 100% , 206 BRI (AR B0 Probit {H, @1t SPSS {4
SRAFEIE A FE N . WRSR =0. 212 x Probit —0. 632, MKERER® = 0.971 , BIHFREKREE R NS5
WHF = 237.744, TR R P <0.001, [P FREA GeHE S, e IR RIS 7 R 4 550 r %) 1 1)
WRSR A HEXPEM XS R4 T /R4 HE 7. & 3 i, BREREEMR SARRIT R Y, ¥, Y. Y,
Yo, Yo, Yoo Y, Y BRERIEORURINURH BE 5 AN ERIA TS, A IAREINEE 4 PR,
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x3 mMAEFLE ST
Tab.3 Weighted rank and ratio distribution

Sf; “mﬁgfﬁ ;g THEK CPHBUY Pobill WRSRIEH ﬁﬁ;ﬁiﬁ
line distribution value Mean rank n)/% Probit value ~ WRSR ranking value
Y, 0.200 6 1 1 1 11.1 3.779 9 0.171
Y, 0.294 7 1 2 2 22.2 4.235 8 0. 268
Y, 0.298 3 1 3 3 33.3 4.569 7 0.339
Y 0.409 6 1 4 4 44. 4 4. 860 6 0. 401
Y, 0.453 4 1 5 5 55.6 5. 140 5 0. 460
Y, 0.508 0 1 6 6 66.7 5.431 4 0.522
Y, 0.523 8 1 7 7 77.8 5.765 3 0.593
Y, 0.724 0 1 8 8 88.9 6.221 2 0. 690
Y, 0.867 0 1 9 9 97.2 6.915 1 0. 837

U] BREERE (1 -1/4 xn) #4746,

Note: The bold data was estimated according to (1 —1/4 xn).

x4 SHEERIEFERE

Tab.4 Number of grades and threshold criteria

. WRSR Il SHE (U S 1E T 25 R HE 7
vk FAMUMIGTAL  Probit WA LB R

] o WRSR critical value Classification of

Grade Percentile threshold Probit critical value . .
(fitted value) evaluation results

%51 14 Grade 1 <3.593 <3 <0.048 —
25 2 14 Grade 2 3.593 ~27. 425 3~4 0. 048 ~0. 303 Y, .Y,
25 3 14 Grade 3 27.425 ~72.575 4~6 0.303 ~0.559 NN AN
55 4 £ Grade 4 72.575 ~96. 407 6~7 0.558 ~0.813 Y, .Y,
%5544 Grade 5 >96. 407 >7 >0. 813 Y,

N TR TR 22 e, B IEE R BRI R A LY | AL GE AR bk | STk (6]
AL TOPSIS 1% TR R IR AP AR WK 5
£S5 FMITEREREE
Tab.5 Comparison of evaluation results
He£4 Rank
PN J7EE Evaluation method
yvoovno v, Y Y, Y, % YT
- ﬁf?ﬁﬁnﬂﬁm Lbik | 5 3 A ) 6 s ; . 0
Traditional weighted rank sum ratio method
‘kﬁﬂ? TOPSIS % 2 3 4 1 6 5 7 8 9
Entropy weight-TOPSIS method
vr Y
FERE BRI NAL R A L 12 4 s . 6 3 . . 9

Non-integral weighted rank sum ratio method
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HIZE 5 A, FE BRI SR B BRI IO R B Y, AU VLR Bk, R T S I A R B R
BENERER Y, ZUERR PR

TG IAURR A EL %5 0 AL-TOPSIS YA X Bk it 2 i i F 2L HE P — 2K, PO FEAR SUAE GEMASRR A EE
TS IRAL TOPSIS YA A TS 5 A —20, BERMAGE . B2 Ry — Bl ik 7 45 R a0 &L
PES SR (HRARGMARE N O XU BRI LR B AT T B 04, AP ARG A 2R A T 28
S, A ELARAL-TOPSIS 35 R 784,

TEMAL-TOPSIS I£ 5 AR B RMAR I L, 8% Y, L Y, Yo, Y, Y RUPEH 45 R A5 e i
AR, FERPUAERAGE R BACE R, ARSCRAEIA— AL Z S5 W PP AR R B AE LU, A 1)
R AR B I TR AR E RS, A5 B BT A SR S5 B

H T AR GE AR A L 1255 B Rk YA R R LEYE XS 8 Hm i) 2 Bk D7 SAFAE D, B IR AR BRI
AL B IRAAIR] , ERRRAEANE, FTLA RSRAEMRANTE AR BERR YRI5 i R B 1 i 46 Ko dh o437 ] F)
2200, BT LA UAE GE AR AN LR A ITAN 25 R BE 0L,

ZEEXTLE, AR A AR AR R Bk U AR 1 G V2 B g L R e e e 2, G 3 a  BEn 5 34E
Flor, IR RERS ) i BRBK 2 LI S JE DU B 7, SR REXS IR X RAEAT 3 Z TP, S
HWABMRIPEM AR, rROg B SRR & B HE P e iR R S % |

4 g

AR s AMBEGE T E AR, A AR B BR U AN HLRk Xt FIARER I B BEAT A, SRATER
LRI Ty SE R ARG, LA BIE B B R A - AR B RS R A L 3 B fESME S
WL Z s, g PR A A R R PR AT, SCRERE L, V0 3t S et 30 Bk B 4% 7 A
ABGRANERINE, F351, TR SR TEI L — 7% FEAH S DX R 3 T R MU e A 2
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