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PR 2 M5 (102, 3R AF DL Treel 248 5k 5%
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J 3 (Brent) | P4 48 v §% 07 2 50 S5l (WTTD | b B
(Dubai) K44 B (mns) . 3 (xt) . KB (dg) 3 6 4~
Ji i T g AT SRS A

FPEHL 6 A7 il T 37 45 48 FF (Brent) | 7Y 78 57 5% 17
%5 (WTD 3l FE (Dubai) LK 4937 (mns) | 3£ 1
(x) KPP M 2003 4E 1 H 3 HZE 2015 4E 9 H 29
H B4 H A ih BT 0 46 AR o RE A 0805 . 9 LA 2008 4F
LR FEHLNE 43 B FERE A B 43 O S HL T (2003
A1 H 3 H—2008 46 H 30 H)FEHLIG (2008 4¢ 7
H 1 H—20154 9 H 30 H)WEB4Y.

Wit A R, = 100[In(P,) — In(P,_) ], 43 %3t
B HIWERITH R, . H eviews BT IR 55 2 )7 51
P FEAS B G HEAT S IR G T AT S R AR 1.

®1 WRMEFITER

SO
WTI Brent Dubai mns xt dq
A 0.115 0.118 0.103 0.111 0.110 0.110
o E 2. 295 2.128 2.084 2. 258 2. 181 2.191
M 6. 428 4. 651 30. 361 6.823 6.319 6. 534
iy —0. 385 —0.117 —2.039 —0.278 —0.138 —0. 157
IB % it = 661.515 149. 092 41 005. 950 799. 787 594. 627 674.569
QC20) 46. 854 18.672 31.624 49.516 35.403 43.298
RSB
WTI Brent Dubai mns xt dq
ESR —0.064 —0.061 —0. 065 —0.072 —0.070 —0.073
I E 2. 557 2. 186 2.117 2.220 2.298 2. 264
M 9.453 10. 272 8. 795 7. 385 7.745 7.725
1 B 0. 269 0.061 —0. 202 —0.097 —0. 258 —0. 257
IB % it = 3 071.533 3 874.790 2 471.774 1411.137 1 668. 369 1 654. 469
QC20) 52.212 54.918 40. 692 41. 318 47. 362 42. 797
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W g AR IGMEH N IE I B ZE A R AHfEHLS 6 4T
Gy ) P AELAR AL O B0 15 W 4 Rl A L2 W T D
%o BR mns Sh, HR 5 AT 8 B b fE 22 B AR fE LR
AR R E A 728 R B B L il e sh A % 6 A4
S 8 S HLAT & B B2 32 78 0 B i . 0 240K T 3,
3K 2R B A 3 T S A 0 A O EL A A e A
“IR IR R RFAE
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W15 o3 A7 R RS BAG TE 9 07 A R — R 22
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Bk oy — o280k . Sl i Gareh B A4
P G o3 A1 S BRI AN BEAR AT 280 4 38 P 51 6 5% 1
BB iR a1 2 805 . R &% 0 i 5 i &
orAi . PRl R A AR HAS B X R0 1] B A2
P ARl . A THAE matlab HSEiL.
2.3 ERptaE

B C AT il JE— R h 5 ek
FEAR A d5 56 119 728 A D I R RS AR 3 s TR AT G 3R
3 Kendall e fliy &40 8 2 6] O AR R B . AR5 1157
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%SRRI S, XF 0 Y AR 5 AE N Treel AR T AN ER M j AR Z A Kendall B AH G
RN FE. fEALHT 6’!‘%¥Hﬁﬁ%lﬂﬁ‘]ﬁi*ﬁ%%ﬂﬁ%§ 2,
! FEHLIG 6 A it T 37 (8] i Bk AH G R EL & 3.
S = E Tij
=1
x 2 fEHLET Kendall BR4H X BB
brent dubai wti dq mns xt S
brent 1. 000 0. 315 0. 386 0.298 0. 286 0. 309 2.595
dubai 0. 315 1. 000 0.062 0. 750 0.713 0. 764 3. 604
wti 0. 386 0.062 1. 000 0.048 0. 039 0. 059 1.594
dq 0.298 0. 750 0.048 1. 000 0.913 0.913 3.922
mns 0. 286 0.713 0.039 0.913 1. 000 0. 851 3. 802
xt 0. 309 0.764 0. 059 0.913 0. 851 1. 000 3. 897
%3 fEH/S Kendall BitB X ZE4EFE
brent dubai wti dq mns xt S
brent 1. 000 0. 305 0.417 0. 306 0.303 0. 300 2.632
dubai 0. 305 1. 000 0.103 0.798 0. 769 0. 806 3. 782
wti 0.417 0.103 1. 000 0.110 0.112 0.108 1. 850
dq 0. 306 0.798 0.110 1. 000 0. 886 0. 888 3.988
mns 0. 303 0.769 0.112 0. 886 1. 000 0. 802 3.873
xt 0. 300 0. 806 0.108 0. 888 0. 802 1. 000 3. 904
i W5 K A G AL TS kendall Bk AH ¢ & %X 2/z—21n(11),/\EP/€ECOpua@éﬁi*‘ﬂ’]’%ﬁ/\@( L

Z MR RIER S dg KPR 57 gl LA O 3
L T 37 04 A 5 [ B il A SC R AR AR R AR 5

52 E PR B R B Z B s s dg 1F NS —
PR Treel AUMRTY mi. i Fhe A R T 430 i g
BLAT Y 20 Mr i 7 fE LS 20 A 7] 2

B € AR 1 I
AR [H] AR S5 F 1Y copula bR
HEN B iR ALY copula

o e £ R BEAN AR dg 5
B M AIC AR fs &
R R A AIC =

il 5%

N copula R

ula BRECANE 3 FAY Treel iR,

BRI

— R AR Y A dg A IR
Tree2 b 1Y% 1 43 A o8 BCVE WL F5 31 55 ken-
dall B AH 56 22 8O M S a5 AT (8 1 e X B Z FL 7] DL
i xt S5 R AR AL IR 4

BB AL IR pRBE  ATC BEL /N
PR AT e R PE Y dg 54528 1 Z (A Y B flE Cop-

F4 ldg A% Kendall 48X REER
xt,dq mns,dq dubai,dq brent,dq wti,dq S
xt,dq 1. 000 —0.537 0.229 0.024 0.024 1. 814
mns.dq —0.537 1. 000 —0.162 —0.003 —0.023 1. 726
dubai,dq 0.229 —0.162 1. 000 0.096 0.038 1. 525
brent,dq 0.024 —0.003 0. 096 1. 000 0.415 1. 537
wti,dq 0.024 —0.023 0.038 0.415 1. 000 1. 500

B 7 AR T A5 S AR ATC fEN B8 2t dg 5 HAth
T Z B B Copula pREL, IF 115 1 Kendall #&
A RBUERE 25 LK 3 th Y Tree2., 3R RAKIL

R ARG 55K 6 1525 3 B L2 4 B 5SS BR
WRBRT S REMERTHSEE N AZEP
Copula PREL, WLIE 3 1 AY Tree3.Treed  Treed Fi/n.

x5 WL brent,xt,dq A% 48 Kendall £ 418X 7 £ 46 P&
mns,xt/dq dubai.xt/dq brent.xt/dq wti,xt/dq S
mns,xt/dq 1. 000 —0. 081 0. 034 0. 001 1. 116
dubai.xt/dq —0. 081 1. 000 0.079 0. 025 1. 184
brent,xt/dq 0.034 0.079 1. 000 0.412 1. 525
wii,xt/dq 0. 001 0.025 0.412 1. 000 1.439
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& 6 L Dubai,brent,xt,dq 518 Kendall B8 5% & £ 46 FE

mns,brent/xt,dq dubai,brent/xt,dq wti,brent/xt,dq S
mns,brent/xt,dq 1. 000 —0. 086 —0.020 1.106
dubai,brent/xt,dq —0. 086 1. 000 —0.030 1. 116
wti,brent/xt,dq —0.020 —0.030 1. 000 1. 050
SBB.0.31,3.11,0.72 L F,0.03,0.3,0
£,-0.61,-0.81,2.78 i o gl
NI 10
SBBI.09:1.47,6
1,07900°04. dg
[SgBE) .0 o.{AE0 04,0 (NI
o, 1,2 0.18,027,12.
£,0.94.1,2 $1,0.06,1.11,0 £0.18,097,12.16 $G,0.07,1.07,0
[[mns |
Tree2 Tree3 Treed
BB8_90,—0.0%=1.11,-0.95 A6 SRS
Ty €270,-0.03,-0.06,0
F,~0.08/£0.71,0
[dubai,mnsdq.xt,brent]
AR

Tree5

B3 fAlLer C kA
7F :t %) Student t-copula B %, SBB1 /R rotated BBl copula (180 degrees; “survival BB1”) p%}, SBBS % /8 rotated BB8 copula
(180 degrees; “survival BB8”) pR %, S] # /8 rotated Joe copula (270 degrees) k%% . N # /R Gaussian copula(Normal copula) pg 4. F £/~
Frank copula {4, SG 278 rotated Gumbel copula(180 degrees) &% . BBS—90 7= rotated BB8 copula(90 degrees) e %, C270 /R rotated
Clayton copula(270 degrees) BR %K .

T E MR A RF 1.2.3,4.5,6.490 5 M. WESEHLET G 45 1 . JF R KRR R A8 1k
3 WTI, Brent, Dudai, dq, mns, xt 6 4RI HA S DB AR Y S5l Dubai 2850 T mns . 4B g
Y B 4 S fe HLET Ja Rk 45 #4519 e 8 Copula 4 LA SR 20 0 52 e 21 6 A [T T 5 148 )

[Ca5 1 rCis
Cy1 Csela Cy1 Csela
C = . . C, = . .
¢ — |Ca3 Cisla Cs2)64 = | €43 Ciela  Cs2(64
Ca2 C36la  C32164  C13]264 Ca2 C36la  C32164  Ci15)264
| €46 Ca26la Cizle4  Cs3l264  C15]3264 | Cas Cz26/4  Cizl64  Cs5l264  Ci3]5264 |

B4 AL G X B8 Copula B %

B 5 ik TR EPLET C M2 # 2 ) ot TRLAE L TCIRSEHLAT IS dg #8258 — BB AR
Copula pRHO6 B B Kendall BRAIC R B, «, A4 390, 10 B 3 [ A St A0 ARG 5 4 T 377 16 Sl
FIEHLAT o RERSEHLE . e SRHK 23 U0 AR 2R B 52 3 HAR [ 28 AL Bl Y
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Wi PCELPE S P A PR R R RUE . o P Y Ken-
dall BRAH G A B0 il L o, o i R 506 B s in» 3 43 B
£ 2008 44 il e AL e » 3 [ It v 5 5 [ B B il
Gy KRB AE AN RO x5 S B i B0 AR 45 . 2008

0. 94 7
0.06 —0.61
r, = |0.77 0.04 0.03
0.31 0.27 0.07 —0.04
0.9 0.06 0.42 —0.08

—0.03

AT 1 B T R 5 R Al 1T [ R A A
[ H -5 2E 111 A B AR I S S SME A E B
FETL.

0.9 7
0.11 —0.44
7 = |0.81 0.01 0.04
0. 31 0.2 0.08 0.01
0.91 0.11 0.43 0.05 —0.0l_

B 5 k4T B Kendall #4808 X R 4 £

P 5 AR B 1 55 — 51 B5OMEL X O G R PG A A
T T 3 [R)HRAF AR AE 0] RO IR Bl ¢ & 5 HL PR DG PR 450
%) S A A 307 D 3 R 2 B D el R Dk s ik 2
Shy HR AR DX R D A T 2 A DX e v [
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Prediction of Residential Projects Cost Based on Gray Markov Model

WAN Chen, ZHAO Yong
(Eight Detachment, Armed Police Hydropower Three Corp, Chongqing 401320, China)

Abstract: To quickly and accurately obtain residential project cost time series variation inherent laws, improve the effectiveness of residential pro-
ject cost prediction, a model of the gray Markov is established by combing the gray GM (1,1) prediction methods with the Markov probability
transfer method effectively to forecast the residential project cost. The residential project cost of Chengdu city is analyzed and predicted by this
model, the predicted results agree well with the actual value. Practical application verifies that it is feasible to establish this prediction model,
which has popularization and application value in residential project cost prediction.

Key words: residential project;project cost;gray Markov;prediction
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construcfions of multiple dependence [J]. Insurance; Mathe-

Study on Correlation between Domestic and International

Qil Price Based on Vine Copula

LI Yang
(School of Management, University of Shanghai for Science and Technology.Shanghai 200093, China)

Abstract: This paper use Vine Copula to model the crude oil market in 6 regions(Brent, WTI, Dubai, Minas, Sinta, Daqing) ,to analyze the cor-
relation between them. Discuss the changes of the structure of our country and the other 5 international crude oil market. The financial crisis has
deepened the linkage between domestic and international oil markets. Daqing as the root node of the tree of the first tree,is most closely linked with
other 5 crude oil markets,the interaction with Minas and Shinta is most. The influence of the Brent crude oil prices on domestic crude oil prices is
greater than that of WTI crude oil price.

Key words: crude oil prices;correlation;financial crisis;vine copula
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