Hans Journal of Civil Engineering K T.#2, 2022, 11(1), 25-34 Hans Xl
Published Online January 2022 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.111004

ETAHPHREIRY f5 b /=151 B SEhER ER RY
e E

w B, By
TR AR TR B, L

ks H B 2021412 H14H s FHER: 20214F12H30H: KA H: 2022451 H17H

=

AICUAE AT E ABl, AR T2 E EREL, SHEUSHREHET TEEo, WRTHE
KRR 1. SIAUA 55 3= 0 B U & B A R 18, R TREEEEERE, BEETZAERN
T RRERER AT, SRR RS4RI T REEROERRG, KACE
AR MERIRIETTEERT S B BOEAT T RSB ATAIPRYY, BN T AN B IRA. FERBPORT B, & T
BRI ITER T T 2 BE RN H L5 RR KRR BURER: R T/EME, R TRE XK
®m; ERERERN R, ETREROPEWE T REIPMRR, BT T 54X HE R EZ T MRS
S5, ARKPEERR IR TKE; EEEAENER, ETETOMENATHEWHEERER
MBRRHEEN, AWE MR UAEERBKE R T S%., ETHHNREOTEM SR, 46X
BriEot, R T I E KA AR R RS N, SEBUA S E XSS EL B E T AR

KT
THRRERE, BRI, PR E

Risk Management on Implementation Stage
of Real Estate Project Based on AHP Model

Rong Xu, Shenya Qu
School of Civil Engineering, Tongji University, Shanghai

Received: Dec. 14th, 2021; accepted: Dec. 30th, 2021; published: Jan. 14”‘, 2022

Abstract

Taking real estate project A as an example, this paper describes the background of the project in
detail and makes a comprehensive analysis of its surrounding environment to ensure the devel-
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opment potential of the project. The relevant theories of risk and risk management of real estate
project are introduced. Based on main processes of risk management, risk factors of the project in
four stages are effectively identified by the expert investigation method, including investment and
decision-making period, preliminary work period, project construction period, housing rental and
sale period. By using scientific method of quantitative and qualitative analysis method, the risks in
each stage are evaluated and the corresponding mathematical models are established. In the in-
vestment and decision-making stage, the influence or sensitivity degree of several factors on project
economic index is studied based on sensitivity analysis method. In the preliminary work stage, the
influence of financing risk is described. In the construction stage of the project, the risk evaluation
model is constructed based on the analytic hierarchy process. The importance order and grade of
each risk factor are studied, which provides a basis for the proposal of risk response measures. In
the housing rental and sale stage, the sales break-even amount and the lowest sales price of the
project are studied based on the analysis of profit and loss, which provides reference for the posi-
tioning of the project and the formulation of sales strategy. Based on the results of risk analysis and
evaluation of the project, combined with the actual situation, the risk response measures in the
whole process of project implementation are put forward, which lays a foundation for the realiza-
tion of effective project risk management.
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R E X g mEdE g, 2021 4F 1~10 A, 4E = k3% % St 124,934 1276, FHEKN
7.2%, WRFEFRIBIEK N 14.0%, PHEFFEKEN 6.8%, Hd, (EEFHFF LK N 9.3%. 7E/5H
FEH R T, 1~10 H 5 B = il it 2 450t T AR A B3 Ky 7.1%, Jrp (3 2 it TR ) B3R 7.4%;
PR LIARE L T RN 7.7%, Horb, 8t LEL TR 6.8%: @302 TR LK 16.3%,
o, FER TEHARFEIEK N 16.9%. 7E-LHAZ 57, 1~10 A, FyHr= 4k e & L e bR
N 11.0%, bt pE R E EE IS K 0.2%.
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DOI: 10.12677/hjce.2022.111004 26 T ARTHE


https://doi.org/10.12677/hjce.2022.111004
http://creativecommons.org/licenses/by/4.0/

TR, JEHTE

] (R 22 e Fa b ool T H PR RS BEAT 500 4 A, e AR S5 RN B AR A, AR R R B T R, A%
Xof PR bR H A A 20 XU X S

Sauty & W T AHP J59%[7] [8]. AHP /& Analytic Hierarchy Process 140 & 7 BFHIZE S, THXCRRANEIR
T SRR TR I E BB T RS L BAE W E ER I 2 BAR T %7 VE 1 R Bk
R IR FIWT, AT XS e 3 25 P 75 2 P e SR SR AR o ATHAVL[O] % A B RS it T A #2 b i
15 FR) RS 10 A, R FH 2 O A3 BTl it A 64T T S o A, 3T A [i) R 3 0 it L XU (R s R, 42
HH A 6 TR T DRGNS SR o 5 S [0 38 3 g 7 RS AN A R R R T R AT T S
IR D4R ey PN AN © = N N T = TR e 57 N AN 48 2 & 2 A = DR N v o o P P = e
VAR RGOS, TR R R R MR TR, RS sRIR B ITE 1) = AR

AR LG 7= A PRI H T SR T RS B R SRR, g ST b I R I H AU
PSR SRR R SR R AR AR . AR B KF DLSAS R B B b= o 30 H UG A 2 0 7 e (1 22
T e SR AN R LA 7 SR PR SRR SR B RIIR TR SR, 15 TE A 808 B 5 = T H F A R v i KU, ST s
FETE R0 H A i A5 B B AU 5 B e SR SO R R G [11] [12], JF R XA BEE 3l, sl E it H
H bR R R AR SCH%

2. BRI E T

RN TR H , (5 T AR 54,099.9 m?, SEFTIE A 115,751 m?, 2 [E A7 A AR A A R
e A 5B T B IRARE A RIS I R Ak 5 SRS AR R B R A IR i bR 3A A 4
e HARseiti. s —# 4B T g, Hid—h =, WDyt —, RODyth—. SEFH e
WA, = A a5 i B ER AR MR, AR SRNEILE, 0 E RS 1 T
H B R 5 B A3 T (B R, 5 DX 0 SR SR A — 2, SR (VLR 3 i K A B AR e )
(2011) (TR TIBE AT IAHCHLE -

Figure 1. General planning of real estate A project
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Figure 2. AHP structure model
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Table 1. Sensitivity analysis results of average selling price changes

1 HEMNTEURFRMESTER

AL A ON (@) BHEA (1 T) IH A (T 7t)
~10% 21.12 16.98 4.14
~5% 22.30 16.98 5.32
0 23.47 16.98 6.49
5% 24.64 16.98 7.66
10% 25.82 16.98 8.84

T HURAGN . AR HAD R Z A, B AN R > 10%. 5% F1E N 5%, 10%, 1T
g K 2,

Table 2. Sensitivity analysis results of land acquisition price changes
2. IMRENREURNBURME ISR

AL A LRI (1L7T) BT A(1270) I H A (1 ot)
~10% 11.96 15.65 7.82
~5% 12.63 16.32 7.15
0 13.29 16.98 6.49
5% 13.95 17.64 5.83
10% 14.62 1831 5.16

FMRER TFED: RFEHMEEADR, FHEFEER TR D 10%. 5%ME I 5%, 10%,
TR RN 3,

Table 3. Sensitivity analysis results of main construction cost changes
3 ERFREFIRHETUBRMETIER

AL L EAREIR TR (L TT) BB EA () Tt B A (12.6)
~10% 2.26 16.73 6.74
~5% 2.38 16.85 6.62
0 251 16.98 6.49
5% 2.64 17.11 6.36
10% 2.76 17.23 6.24
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Table 4. Sensitivity analysis results of profit margin

4. FRREERBAME ISR

Ak A5 B T HFRAFAN K ERUNE S ML
-10% 24.40% 49.96% 40.30%
—5% 31.31% 43.85% 39.25%
0 38.22% 38.22% 38.22%
5% 45.13% 33.02% 37.21%
10% 52.04% 28.19% 36.21%
R R ECFME 3.62 2.85 0.53
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XEIUH AL R XS R R BEAT 1 VRSE, R USSR NG IR, — B . B 5 Fle BARGIH4S
R 5.

Table 5. Survey statistics of project risk rating

5. BRI BES TR

PASESES AR {8 —K = B
R BTN R 0 2 4 5

SCERIRKE 5 6 4 0 0
TE R A A 0 4 4 4 3
T AR 0 2 2 6 5
il B IR 5 0 0 2 6 7
A IR R A 0 1 1 7 6
i THARS T2 553 AU 4 7 3 1 0
AR S X 3 6 5 1 0
R TGRS 0 2 5 6 2
it T 2R HURU: 2 5 4 2 2
£ [ A 3 6 4 2 0
T 2R RS 3 4 5 2 1

DOI: 10.12677/hjce.2022.111004 30 T ARTHE


https://doi.org/10.12677/hjce.2022.111004

TR, JEHTE

Continued
TIRE TR AU 0 1 6 2
J5 e 22 4 A 0 0 1 8
Jiti T30 3% Hb 4 AF AR A0 XU 2 5 6 0
AR 9 XU 8 4 3 0

HRPE ISR EE R, PLIEAE 9 XA (48R = BLIH B B XS B H b o 25 T 257 AHP
JRIR AT 22 A PR E R, X & DRI T P XS b, X HLdE AT — S de . SR A ABLR R HE =
FIRAERE (R —FIEAT A — AR, BRI — A5 I BME AT MU SR I E AR B, THE A 0T

1&g
a),:—z - ! (n:1,2,3,---,5) 2
ni
j=1 Zall
i=1
KB A, AR LT
18 (Aw),
Ay = — ! 3
2y ®)
CR=CI/RI=0.058 < 0.1, e —BPEZR. #ENZ 1] B B L% 6.
Table 6. Criteria layer judgment matrix
= 6. EN EHIBTREFE
A Ay A, A; A, As H—AL 51 A w Aw
A 1 1/3 3 3 5 0.205 0.166 0.391 0.243 0.263 0.254 1.371
A, 3 1 3 5 7 0.616 0.498 0.391 0.405 0.368 0.456 2.457
As 1/3 1/3 1 3 3 0.068 0.166 0.130 0.243 0.158 0.153 0.801
A, 1/3 1/5 1/3 1 3 0.068 0.100 0.043 0.081 0.158 0.090 0.458
As 1/5 1/7 1/3 1/3 1 0.041 0.071 0.043 0.027 0.053 0.047 0.244
[FJ3E, A]SRAF T8 br 2 ) WA B s 2 — B B )
THEARARZ AN T H AR JZ AR, 15 2 A T H g3y B o) RS R 2 1 S A EAE, WR 7.
Table 7. Total weight of risk factors in project construction stage
F= 7. MEREMENEEZSNE
A A, A A, As
KU (R 2 BAE
0.254 0.456 0.153 0.090 0.047
Ay 0.833 0.212
A 0.167 0.042
A 0.069 0.031
Ay 0.153 0.070
Ay 0.389 0.177
DOI: 10.12677/hjce.2022.111004 31 +ARTHE


https://doi.org/10.12677/hjce.2022.111004

A, JEHTE

Continued
Ay 0.389 0.177
Az 0.061 0.009
Az 0.117 0.018
Ags 0.502 0.077
Az 0.319 0.049
Ay 0.074 0.007
Ay 0.074 0.007
Ag 0.261 0.024
Ay 0.590 0.053
Asy 0.750 0.035
As, 0.250 0.012

TREBE SR, W
na,Cl,

i=1 &Rl

M4 CR=0.028<0.1, @Rk —HMEK.
THEAFRIITH 2 Bb B WU R 3R IR B B P A XU 2 2, LAk 8.

Table 8. Order and rank of importance of risk factors in project construction stage

F* 8. MBEEMBENEEREZMHFIFR

VST ES B BT A 55 2%
AR AR e RS 0.212 1 I
SCRA AR 0.042 8 il
TER A R 0.031 10 I
T 37 KU 0.070 5 I
R % XU 0.177 2 I
I & AN 28 R R 0.177 2 I
i THAR S T2 53 XS 0.009 14 il
TREAR B AR 0.018 12 I
R BRI 0.077 4 I
it T 2R HURU K 0.049 7 il
A 7 XU 0.007 15 I
ST R R 0.007 15 m
T HAE 3R A 0.024 1 I
Jo e 22 4 A 0.053 6 I
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Figure 3. Profit and loss analysis
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