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Research on the Relationship Between Financing Structure and Operating

Performance of Rail Transit Enterprises Based on PLS Regression

XIAO Junbin, QIN Haijiao
( College of Finance and Economics, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With 25 rail transit listed companies in Shanghai and Shenzhen stock exchanges as research samples,
firstly by using SPSS software, the factor analysis has been used to evaluate its performance. Secondly, the partial least
squares regression model has been constructed by using Matlab software, followed by an analysis of the relationship
between financing structure and business performance. The empirical results show that the endogenous financing ratio
and current debt ratio of rail transit listed companies are positively correlated with their operating performance, while
the long-term debt ratio, equity financing ratio and commercial credit ratio are negatively correlated with their operating
performance. A proposal has been made that as an important carrier of urban economic and social development, rail
transit enterprises should constantly improve the self-accumulation mechanism, enhance the capital utilization ability,
adjust the liability structure, and strengthen the supervision and restraint on liability financing. Meanwhile, a strict
equity financing system should be established to avoid excessive concentration of equity.
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Table 7 Management performance of listed

companies in rail transit

AT

B T - i Fy F, Fy  S0dE P Hi#
FOHEE 002062 09709 0.0479  0.6058 05805 1
BEREI. 002316 0.9382 0.0293 02397 05152 2
WU 002271 04730 0.0434 03866 02975 3
FERFBE 300044 05237 0.0647 0.0265 02822 4
RS 002296 03892 0.1617 02431 02561 5
HEMEE 600834 04218 0.0205 02014 02445 6
KISy 002122 03657 0.0423 03309 02353 7
Tizszlk 601002 02591 0.0388 04605  0.1963 8
ARG 600010 0.0917 0.0406 08753  0.1624 9
BHCHIH 600458 01912 0.0799  0.1162  0.1255 10
KM 300587 02514 0.0164 -0.1164  0.1170 11
tPEZE 601186 0.1839 0.0068  0.0058  0.0960 12
SR 300011 01275 00181 0.0372  0.0729 13
FEITTTE 300330 0.0786 0.1155  0.0621  0.0669 14
ML 000920 0.0910 0.0643 0.0552  0.0640 15
KIFETET. 600169 0.0695 0.1075 0.0445 0.0588 16
P 601390 0.0533 0.0398  0.0723  0.0428 17
E % 600406  0.0546 0.0363 0.0417 00391 18
MR 000008 0.0001 0.0058 03019  0.0385 19
TP ERL 600495 —0.0211 0.0101 03153  0.0300 20
ERRTR 300001  0.0026 0.0294 -0.1416 -0.0114 21
REIE Y 600820  0.0688 0.0120 -04190 -0.0148 22
WIFUREGY 002480 —0.2948 0.0095 -0.0478 -0.1554 23

Ry 000887 —0.5842 0.0111 -04798 -03570 24
EHEEH 600268 -1.1780 0.0071 -0.6720 -0.6858 25

LA AT p LU A
p=0.512 3 x F;;+0.163 8 X F,,+0.124 2 x F5,
Ay =1,2, 000,255
F,=0.949 x ROPC+0.939 x TTM+0.938 x AROB;
F,=0.871 x TATO+0.734 x FAT;
F=0.824 x MBGR+0.786 x TAGR.,
3.2 PLS HAHHELE LT EE LA F M
MR 58 3 B WA 54 b, BT AN e (AR
Kk, HFEARBWREOER TR . AR D, HILER
B3 e /= 5 S 1 B 5 Ui N

IR E 1 8
321 REATZFAFRELFHORS

G, RS HAEAR o MZESTHUE P ARifE
b, 53518 Ey f1 Py, [RI AR C REOHE; 4R
J. NE, ERBUCE R fi=Ew,, R |v|[=1. fE R
1%: E=E~P'. N T {HEHEEEGE R PLS B4 #r
JrEOR PRI B, WREEL AR, DLE, U8 E,,
P RE P, 58 v; VWEREE, PL,REP, 1%
#vy; 5 LEREE,,, PLREP, ,, 55,
e HE, 7920 2 PLS [m] 88 A BRI, iz
JH Matlab H ) PLS [E1H, 1812 M4 HH A B4
BU AL f CEARILER 8) B, A8 SUARMME 0=-0.384 0,
ISR R A AT BRI BER 25, T R FRiEAk B T
R BB w 5w, HARILEE 9,

w8 LBUER
Table 8 f; value table
H# N L HE# N S
1 -0.097 8 -1.409 9 14 -1.029 0 0.3502
2 0.366 7 0.541 8 15 0.405 6 1.453 6
3 -0.949 0 1.4377 16 0.170 5 0.718 0
4 -0.626 5 -0.825 4 17 1.064 1 -0.942 8
5 -1.299 0 —0.678 8 18 0.263 9 -1.444 5
6 -0.8392 -0.4259 19 -0.916 7 -0.3473
7 0.464 1 -0.4819 20 -0.514 6 -1.2167
8 0.620 7 0.5932 21 -0.126 8 1.0300
9 -1.2520 0.679 3 22 0.061 1 1.256 7
10 03759 0.496 9 23 1.1303 -0.2770
11 1.093 7 -0.210 8 24 2.696 7 0.156 6
12 0.108 3 0.8213 25 -0.186 4 -1.6159
13 -0.984 7 0.341 6

R SH¥whEw HItEE

Table 9 Calculated values of parameters w and w'"

Al AE RS w, w, w’ W,

PR 0.4058 03134 04058 -0.0789
AL 2R 0.5085 -0.0958 05085 -0.5874
K 1 fi e 05802  0.1166 05802 —0.4443
W R -03635 -03748 -03635 -0.0234
B fEHL%E 03286 -0.8594 03286 -1.1770

FET A 8 AR, 18 1 5 SR RIS

Soo WISy RE AL B A A, TUIAG A 2 A

o ATBUNTR fi f 045 [T )IA6E 7 .
yErwfitrafy, k=1, 20
SRIGARAE R 9 1AL E 8L, AI1GH
JEWn XX Wy X X, Foro
Py 5 £ DT B RO By %, 1]
Ve =i (Wu*xl"'le*xz )+ Dok (W21*x1+wzz*x2 ) =

*® * *
(rlkwn + Wy )x1+(’ikwlz+rzszz )xzo



23

HA, 4 AT PLS BINAYPUE S A LA 45 5 2B STROC RIS 65

B, bR AE 5 Ey APy 535334 S5O IR b 28
AR AR
P=0.313 6+0.087 8NY —0.255 2GQ —0.585 1JR +
0.075 1LD—0.438 0SY o

0.313 6
0.087 8
~0.255 2
Aok . sol =
HRUERE . so 0585 1]
0.075 1
—0.438 0
Y £ O A betag=| !
fi = ’ “710.169 5|
0.084 6
—0.188 7
Y5 x iR 25006 . xishu=|-0.177 1| ,
0.059 8
~0.257 2

322 HALE

iz JHl Matlab 1 %F & PLS [alH i 4545 52
FEREATH, AT LAASERANTE 1 P AACE HEEE A
2 B RS UL

0.3
oo HLimgeR | (KMot Lk |
0.1 -
LB []
£
W
_0.1 | U U
-0.2
[mbm@mvik |  [higsieg]
035 1 2 3 5 6
Jihi
B1 WNELEE
Fig. 1 Weighted gravity map
0.5
03
]
K 011
=

-0.5 1 L L
-0.50 -0.25 0 0.25 0.50
SR B ME

2 GEEHTNE
Fig.2 Comprehensive performance prediction chart
MU 1 Ps AR LU B AT 2 IR 256 Sl
W CEPLERBORED) ATLAAS AL, Bk AF AR f e [al

VA R 04 it TR 0 R AR 5, T A B B A5 1 e R
RESI RIS . IR LE A BT R A ) FEAOAS
PL (s v ) MARRRIE, X P REAS s A 42 SL
Ty 5 kAR, RS REAS (1)
MITRINE. M 2 v LIE W, FEA S STRUES R 20
UEXT LU, B LG b [ 5 R A 22 S 4
AN, WERREER R, M R A RO, T L
UG 36 245 SR (ARG 1 P L v

323 RN

1) BUBEASEAT L NS ELSE LR S 2B ST
BIEME, X S5FMEIISHMT. PulscE B
) RS B R R R B A AR /N . JEBRE
Pear . AT N EREL T . XA S
WA, R AP FE ST A . FAPIRES
Prie B e, i AL RS BUR IS G B B A 56 L 10
PE A WM . B RN A () SEARIE, S
LBGR B Z IR E IR, NIRRT RE T,
N A B STROET . BB RS @ b T E AT DL
PITRRGE Y A F2 1k . AR B B AR S/, 725y
FIHIESMTROY, EEERRES, P RiZERA.

2) BEEASEA T A IS R L RS 2B Sk
AR, WA EiHR SEESEEE EM, $UE
SCE AR TR, BR T BUN LI A 54,
KR R TT R IR Tt o5 mlse, o= N ARA T X
SRR TR EE ., PN as R, 555 IR
5 BT A A& E SRR A SG . RVIABRAS R
ot 55 Al 0T, LA [] Ay 52 M 1L o) R0 52 1) ik 452 XoF 2805 55t
G/ Qaata s <0b= 1 R N i P S /e o 1 98 = N 55
FR T, 3 R R P e I AR AR APk XU A e 39 H
(R8T, T AT AT S A QB RS AR IS 7= A A A3
(o)A IS 2 N7 Bi= vab T ] /i B = X 1 1 B o
AT, LR IEERS R . AR . AR A A R
IR SR, Sy —Jr T, ARG, K
AR . R . IV A AR v]
i AR AN & (SN D RERES ) I R g a8
A AT SIE S

3) PBE sl P R R S 2 B SR U
Ko MKPEUL PR EE, RE Y M iR — 2, X
590 U B PR Rl o B T W) 4878 SO T A
FEAFRAE 5 AR BEA P 3 5 2 A R 0 1) T 45
e, PR B BARKIRR . S AR 2 L B AR B
NIGE P R SR AR o AN R % Py 1 T3S fs 28 vl 47 REA
PR RE, ERELE WA ST REXT A R ZE HARA
R VR = A ARSI . PR, T L R R
B E R BN A, (FOLSZBRENL RN R | e



66 (71 N DR AN N S S 14

2019 4F

lErE =SSN E NN

4) BB sgim Ay A R S 2B ST
TSR . BRI AE AL R e A g g4, B
A WAL R AR AU, o B AR A A
JEVA AR ARIE . BN S 6055 AEREA TR TRt R
R Z AR W SRR, ELIGAR LA (A IR
AR A, HETT S BB A £ JCIE B PR SC B,
S FG b Tl 2 W) AR 1 PR UG48 o

4 HHieE5EIW

FeEPIESSE b A w R R A,
MgmAESE . FIRSESSREN], NIRRPT . i
i fFxt T A RS E SRR — & R THE .
FIBC, RIS Rl A5 FH R BT STk
FERHEVE . FEISIERR M4 2R BEA S R B
A SEVR i 22, X F2 B RO i SC il s T 32
b, ANFTFHARA AL B — B A2 FF AT, BBk
S O DLBUR 3 1 D50 i B AR XS T i A
PR, Haz B R A A g, E R IR A
EHRRARG N, L, 1 25 Rtk
i B AR, LT S L R B R AR A
W . AR oy AR 45 DUR I T 255 T Fp el A e
XFE, BRI AL

1) AWisess A RARENL, ST 58 e FIHIRE
PrBssmE R A IRRN G RE R, FIRSGIEE R R,
FENFRER T 5 2B SR IS, FrLAPUESC @ Al
I AL b BRI T, FE oA TR PSR B
AV ERGERE T BOPR I, R Aall 2275 s 7 ke 2
TEVEVET . PUtl, T FEAh 20 DL 3 1 i SSid Ll
PR, MARTHATRREBTRE T, BESSHE b AlEReE
THABGURSN, BRI, U A N IR
B, JE I AR T A A LR X B G s R
B IRCR .

2) PHEIES R, a5 Y 2R
FARARRY, RIS HAESREE ML, i
S ESRCRIEANR, BIVI6U RS AR A
PRGN . i, BB b2 w5 B
P BRI R ] A BRI 5 0EAC, RAERUR
MBLUERLN; I, BUR N REEGURAM 25, D58
RS AILAR L SRR SRR R, i s o 6 Aot R 9 1) M
LY

3 ) FENL RS BB RS, sl IR G A
o M EIRSCIESSRE, Pl s b i o w] B Bt
HEEGREE TR . A A 3 2

K, SR RO SRR L, HuE S
A b m A BE AR BT 2 ek, T R A
ARBYFFIBE LA, HHE T AN X PR A F R B AR 24

Sk

[1] 2 W. WhsiEsgE: Pk, kIB 55X 55 D).
JRHR: YRR, 2012
LI Bin. Urban Rail Transit: Current Situation,
Development and Countermeasures[D]. Chengdu:
Southwestern University of Finance and Economics,
2012.

2] MR, # . ILT DEA BRAYHIIEASHE i/ A

PEGERCRWITE (7], MR Tl R (FheRhaehi),
2016, 21(5): 27-33.
XIAO Junbin, HUANG Cheng. On Investment
Efficiency of Rail Transit Listed Company Based on DEA
Model[J]. Journal of Hunan University of Technology
( Social Sciences Edition), 2016, 21(5): 27-33.

(3] BAhlZe . iyt s g B m A 5T (D). B
TR, 2016.

CHEN Canying. Research on Investment and Financing
Mode of Urban Rail Transit Construction[D].
Hangzhou: Zhejiang University, 2016.

(4] ALINFAR . ST B S ad A 7ol i 5% (e AT 5T [D]. K%
RILMZERE, 2016.

LI Shitong. Research on Financing of Urban Rail Transit
Industry[D]. Dalian: Dongbei University of Finance and
Economics, 2016.

(5] SKMESC . Slriy B A2 i ml B A T [0, A
2017(8): 53-54.

ZHANG Xiaowen. Analysis of Urban Rail Transit
Financing Mode[J]. Times Finance, 2017(8) : 53-54.

(61 # B, MW, 5 BT PLS MR
A IR IR 2 B ORI R BTIE 7). Aol H R %
7, 2015(9): 107-116
PAN Yue, ZANG Dungang, JI Yang. Research on the
Influence of Financing Structure of Agricultural Listed
Companies on Operation Performance Based on PLS
Regression[J]. Journal of Agrotechnical Economics,
2015(9): 107-116.

(71 FE A&, E&F . 5T Pls-—Logit B8 1 73 15 23 v

5 U TV BERLIE 5T (D). $oR 5 608 & 7, 2018,
39(1): 102-110.
YAN Chun, WANG Zeyi. Research on Financial Risk
Early Warning of Life Insurance Company Based
on Pls-Logit Model[J]. Technology and Innovation
Management, 2018, 39(1): 102-110.

[8]  FNRUBK . Ml i /I 3 [l 32 A 2 A R FLs S0
ABFSE [D]. )N AERETR%, 2010.

(F#%747)



74

Wow Tk k¥ ¥R

2019 4F

Testing[J]. Econometrica, 1987, 55(2): 251-276.

[20] GRANGER C W J. Investigating Causal Relations by

Econometric Models and Cross-Spectral Methods[J].
Econometrica, 1969, 37(3): 424-438.

[21] JOHANSEN S. Estimation and Hypothesis Testing of

Cointegration Vectors in Gaussian Vector Autoregressive
Models[J]. Econometrica, 1991, 59(6): 1551-1580.

[22] BOLLERSLEV T, CHOU R Y, KRONER K F.

ARCH Modeling in Finance a Review of the Theory and
Empirical Evidence[J]. Journal of Econometrics, 1992,
52(1/2): 5-59.

(E&EF 66 1)

(10]

(1]

SUN Fenglin. Study on Nonlinear Modeling and
Recursive Method of Partial Least-Squares Regression
Method[D]. Guangzhou: South China University of
Technology, 2010.

P F L FET PLS (T I8 S AR 7 R S
[D]. dEAT: Jbntsgim ks, 2013.

SUN Xue. Research on Passenger Satisfaction of Urban
Rail Transit Based on PLS[D]. Beijing: Beijing Jiaotong
University, 2013.

XUBHE:, 2RI, FAOBL, & WOl s sl d i v
ERIRBTTE [J]. #BIRALSCE , 2017, 30(5): 46-50.
LIU Liqin, LI Mingyang, WANG Zhongwei, et al.
Financing Sources for Urban Rail Transit Construction[J].
Urban Rapid Rail Transit, 2017, 30(5): 46-50.
R, kIR BET IR EGEA M SS lis Al

(23]

[24]

[12]

ENGLE R. Dynamic Conditional Correlation: A Simple
Class of Multivariate GARCH Models[J]. Journal of
Business & Economic Statistics, 2002, 20(3): 339-
350.

LIEN D, TSE Y K, TSUI A K C. Evaluating the
Hedging Performance of the Constant-Correlation
GARCH Model[J]. Applied Financial Economics,
2002, 12(11): 791-798.

(TR, ¥ 4))

BUEHY (1] PR, 2016, 35(6): 104-106.

HE Lan, ZHANG Peilin. Performance Evaluation
of Transportation Enterprises Based on Effectiveness
Factor[J]. Logistics Technology, 2016, 35(6): 104-
106.

PRESR, B/NTC . BEARGER . JRALES Rl 225 B
RORRMISE: HeT I 7 b2 "] B S2UE 30 3],
PULATIM A2 4R (A SBEERR ), 2017(6): 18-24.
CHEN Yurong, ZHAO Xiaoke. The Study on the
Relationship of Capital Composition and Ownership
Structure with Corporate Performance: Based on the
Empirical Analysis of Listed Power Companies in
China[J]. Journal of Xi’an Shiyou University(Social
Science Edition), 2017(6): 18-24.

(WAEG 4t BAIE)



