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Abstract

In order to improve the competitiveness of Henan Zhongyuan Expressway Co., Ltd., which will
continue to develop steadily in different risk environments, the article uses the system dynamics
principle and Vensim software to construct a system dynamics model under the premise of fully
considering talents, technology, investment, political risk, market, logistics and other factors. Si-
mulating and analyzing the impact of different risk environments on the company’s development,
in order to provide theoretical support for the company’s national development.

Keywords

Henan Zhongyuan Expressway Co., Ltd., System Dynamics, Vensim, Simulation

it

th R ER S R ARG 2R

AR, 2T

HEJL KRR K B 5 5 2B, TR BN
R A K S B SR, R AR
Email: luyali676 @163.com

Wk H . 201848 H22H; FHHM: 20184F9H10H; KA HiH: 20184F9H17H

=
R —PRITRE P EREABBRHERAFRNZS 1, ERENFAKRRIRS,, REERENR

SCES| N, 2T cha ek E PR R R R G s  ERTED]. A ERL Y 5 TR, 2018, 7(3): 213-224.
DOI: 10.12677/mse.2018.73025


http://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2018.73025
https://doi.org/10.12677/mse.2018.73025
http://www.hanspub.org

PR, AT

R, XEXRRGIZEEMVensimB& M, ARIBEBAL BR. #E. BUERR. T, DRE
SHERKIRT, WRERAHFEE, BT ARREIFEN AT R R AR, DAL
F BB FA R RR W R .

XK ia
T RREARBOERAT, RANNFE, VensimBfF, BiMTR

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/
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TR R R A BRI A A PR A R (DL R AR “ b B AR )2 BRI, RN RS @A
R —— K AR Bk 2017 IR, I EREMA 3724 20 1, HARE R UL B IA R 85.7%,
AR UL EEPIEE] 33.1%, A LA S S A E — R E a2 LML AR ENL SR T A
AL, B EIE L I . HRIRGS AT, Zoub A E G AR TR R A
SR, I o A b 5 s U LA I SRR R, A R BRI BE DR LA A PR, (HEILH AR
SENIET, B T E RKBUR RSO IR AR R 2 kiR Bk, it — D4R v i i B
XPANIE B PR R RE T, A5 mAE PRt R e  BE e AR DI AT, B LR B IEAA L HOR . #HE.
Boa R T VDA 22 Bl R 36 2w R Ry SR R 500

YT A mURJERIE S, AFRFZE R TAFE BT, BB SE AR XOGRE /I, DA
WEIRH7 B, WEFT T A RS AR T B RRAE . S FEFASR A, CHIRSATI R RS 1] NitE
T A FRAT W BAR S E R, KA E 2 BB 22 5% 1R I B2 % o2 B A8 ) S B R AT 70 1 T A BB AT
WV FRBEZE GRS, ISR i Mk () 56 5 73 [ 2] USR5 58 NARIEIRZE e W B3R (1 Bl ARIE R,
WETE AT 1 E T o ) O 2 S 6o D 554 v T i 4 Y00 o 2 %) 52 LA A U B BT P 2 TR DG R EIPE A
N gAMb () R SRS AL AR BERI (3], A MEMAHZUT N HEUUL . AFLBERE A ILE IS M R,
Fo T A BAT AN I H SR R T R, Aol i B Bl Ak e it 1 3R SCHE 4] FALUKAE B b AZ O
SO IS B, DA i T s B A A X PR A 0 S A BB AE S, AT A5 15 R ] £ v T A B AT
Ap T ARGk g [5]. XRask 3 B il A B 2 oo & 8 I B B R OGHT T BRRRE, o T 4ET
WA Z O EE PEERRAARNEE, BlS0X SN B A 5 T s A 2 o B B 1) B Ak
MG, DA A S A B IR T 22 ek 4278 7 SR A 2 HI48 5 [6]. Hongyu Zhou £ A\ DA F A B R B
HIRAFNE, MIEHIAE. KT S6iEsh. 5 B VAR P B AT T A = A
ROLHIBRBEFIA L, A w) B R R RS iR SRAKHE (7] 25 %5 R A PEST 23 T Al SWOT 73T AH 45 & 177
X, REME AR R R FATIREE ST, AT RIS RI-]. UL BTk et
#r, B E AT, T H RXA R N R K R R R AT T, A AR TR AN IR . A —
U 2 N A A W) R R A IR 3 S BOHAT 7SR, QAR L LA B 2 BRAT ML A 9 e i e AR A AT
2B WK P AR ) 1 S AE DG B 23 W, SR P 1 WAL 98 28 B AT LV RELAEL R SORE 52 0 5 SR B BRI AR
T TIOR8 9 7 TR B /D AT 2B I o AR ARL (R 5 00 B B8 A2 (9]« Allgan
Tezel &5 N ANV (1) 1 SR A 78 AN AT SE A & 2 10 (LC) I S 8 CA RIPIR 0 ) A Ay it — B i RSk 7
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BEAT T WETC, SR A5 N DLIRIE 23 5K b A R M8 B, SR A S T ANk (B9 23 W AR 5 07 1%
A6 A R RR BT A b Tl 23 =) B4R BE 0 MU RE SRR ISR &R (1] VF/NIRIZ I Hid RS it Ay 77 22
BT ARSRAED T B A e R SR T S B o Ui, ANSEIE S BT B A BT FE T et T A
E AT R B ALHI[12]. SaugatoDatta LAEIEE 38 & DI TREONBIR 2273 - Z 0 il sking, 23X
A R, SOk R A B E AR UL S A T T e AR AR B AR [ 13], Bt AR E R
M, AERANRE AT FE AN A TR AR RIR . Kk, AT SR A B R RIS R 3R, SRk
M RGN 12 S B N G B, T R G804 ] T Fe AR BEAL 2 14] 2855 ([15] [16] EAS([17] [18]
EEIRAGHA, RS A BRI R R, ARERELL, B SO R EEGRITRIN RS EA
HERH RS SHIAAT N, T HIEEERGNBIRIC R, AP LR IA 2% A B Ss t2 4, o
SEREMI SRR IR A O RIS A — s BB AF P REAT O R, BRSO RE s T 8. T
RGN IIFR B ARG T M ER 0, R 512 07 20 R o S5 vl o B A A7 BR A w1 AT I AL
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PR AR5 LU g o i i s B ABEAR A R A RN FER 5, 32 F R G2 1A RIRM Vensim B, H32im
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Figure 1. Operational subsystem
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Figure 2. Potential subsystem
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Figure 3. Market subsystem
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Figure 4. Causal circuit diagram
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Figure 5. Henan Zhongyuan Expressway Co., Ltd. internationalization development system dynamics flow chart
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Table 1. Model function relationship
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GDP K% =0.09

GDP 1 = GDP * GDP K %

GDP = INTEG (GDP ¥ K5, 489,300.6)

[ A g K = 0.0914

FIA KR = [E R R [ K
[ Py il s LR = INTEG(E N Sl K &, 8.49)
FEARE KR =018

PR E = PR ELE * FR K
EWE AR = INTEG (FWREHEKE, 7326)
HAFE =0.0122

BET:# =0.00713

HAEAD = ANORaE * hAR

T AH = ANOME * FEr%

ANOE&E =INTEG (HWAENO-FET- A H, 134,735)

R TAFLH = WITHLOOKUP (Time, ([(2011, ~0.06) — (2020, 0.2)], (2011, 0.098), (2012, 0.008), (2013, 0.004), (2014,
0.18), (2015, —0.05), (2016, 0.056), (2017, 0.056), (2018, 0.056), (2019, 0.056), (2020, 0.056))

¥ 15E = WITHLOOKUP(Time, ([(2011, 0) — (2020, 60,000)], (2011, 27,735.3), (2012, 28,874.6), (2013, 44,975 4),
(2014, 13,283.8), (2015, 11,814.8), (2016, 13,856.8), (2017, 13,856), (2018, 13,856), (2019, 13,856), (2020, 13,856))

RITTH = LHE * Hofns

P8I N = WITHLOOKUP (Time, ([(2011, 0) — (2020, 200,000)], (2011, 0), (2012, 103,361), (2013, 14,936.2),
(2014, 87,037.1), (2015, 138,587), (2016, 31,645.6), (2017, 85,794.1), (2018, 94,055), (2019, 103,111), (2020, 113,040))

HARIRS A = WITHLOOKUP (Time, ([(2011, 0) — (2020, 2000)], (2011, 1000.4), (2012, 1350.4), (2013, 857.87),
(2014, 989.72), (2015, 261.44), (2016, 150.4), (2017, 198.5), (2018, 134.9), (2019, 91.7), (2020, 62.3)

BN = WITHLOOKUP(Time, ([(2011, 0) — (2022, 8000)], (2011, 0), (2012, 0), (2013, 0), (2014, 0), (2015, 0),
(2016, 6510.6), (2017, 6511), (2018, 6511), (2019, 6511), (2020, 6511))

ek = IF THEN ELSE(Time < 2020, 0.45, 0)

BR = EEARS R * G RA + IR + A
WATHE ¢ W+ R A /10,000

FE = MERA — &I

FERETHE = HALSRH + $hkA4E + %A%

I

{0
il

il

I WML 6 H)(a) i TECE T A, FERRS TR S A BR A AR BR R RS R, AR
THERFFRD KNGS, AR RTLE 2016 DUSTRFFL 5.6%MHK %, 2 2020 44 7] 7 TR IAEIZ)
4140 N/iAi. H(b)IBATRYINTIAN, AR BT RAES G VFE A IRFFE A R P i KiE s,
2020 “F[1EAT PRWLNIL F] 588,943 T 70, ()& FAFA(D)FIYRETE 2016 - LUG B B (RFEE K,
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Table 2. Historical test of major variables

=2 FETERERER

A 2011 2012 2013 2014 2015 2016

BAME 489,301 533,338 581,339 633,659 690,688 752,850

GDP/AZIG i S8 489,300 540,367 595,244 643,974 689,052 744,127
W% 0.00 -1.30 -2.34 -1.60 0.24 1.17

A 8.49 9.27 10.11 11.04 12.05 13.15

E N EESEEIAR) i s 8.49 9.62 10.44 11.19 12.35 13.10
WE/% 0.00 -3.64 -3.16 -1.34 —2.43 0.38

BAUE 7326 8644 10200 12036 14203 16760

[ A2 B (T i sl 7326 8838 10501 12339 14099 16330
WE/% 0.00 -2.20 —2.87 —2.46 0.74 2.63

BAME 134,735 135,418 136,105 136,795 137,488 138,185

YNBSS (0PN PiE 134,735 135,404 136,072 136,782 137,462 138,271
W% 0.00 0.01 0.02 0.01 0.02 -0.06
BAUE 2673 2934 2958 2970 3504 3329
RTHE/N 3 S 2673 2935 2959 2970 3504 3330
W% 0.00 -0.03 -0.03 0.00 0.00 -0.03

HERAE 254,573 389,404 299,705 380,337 444,851 384,309
WA/ JITC 3 S8 253,572 389,403 299,021 380,325 444,838 384,295

WE% 0.39 0.00 0.23 0.01 0.01 0.01

HERE 108,774 178,821 128,865 148,988 175,924 170,546
W/ 378 3 S8 108,746 178,815 128,910 148,978 175,918 170,544

) 0.03 0.01 0.03 0.01 0.01 0.01
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Figure 6. Trends in the main variable data
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Figure 7. System internal environment change main variable change trend
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Figure 8. Trends in the main variables of the external environment of the system
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