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Chinese construction cost level forecasting based on cointegration
and vector error correction model

SHANG Mei

(Management School , Xi' an University of Science and Technology, Xi" an, Shaanxi 710054, China)

Abdtract : Based on cointegration and vector error correction model ,VAR(2) model with variables of
construction cost ,number of large & medium construction projects in progress, number of construction
companies ,unemployment rate of the town and city ,amount of M2 supply and number of large & medium
construction projects completed is established ,based on which ,the co-integration relationship among these
variables is analyzed ,and vector error correction model is established to make full consderation of long
term equilibrium and short-term fluctuation among variablesin order to forecast national construction cost.
This approach makes up for the shortcomings of time series and multi-regresson techniques.

Key words: construction cost levd ;vector auto-regresson ;cointegration analyd s;vector error correction
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Table 1 Construction cost and relating economic variables
Economic variables Abbreviation Economic variables Abbreviation Economic variables Abbreviation
NPC PIUA NCC
MWC L PCC IFA
GDP RUEMP CIFA
PCGDP NUEMP EQP
ENGC ECE ESR
ILP ISP ITP
ECC RPI 1GDP
CGDP LM2 FSC
CMPI NL PC TNLP
FSUC TNP
2.2 )
, VAR
1(1) :
VAR , )
30 2 , ,
2.3 VAR ,

VAR ,
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( L ECC, L ESR 4 , 3
LNPC LTNP, (1) ),
2
Table 2 Result of unit root testsof construction cost and other time series
Variables Type of test Level ACI Concluson Variables Type of test L evel ACI Concluson
LCC (c, 7,1 N -2.1106 N LITP (c, 7,1 N -1.2416 N
DLCC (C,N,0) 1% -1.985 Y DLITP (C,N,2) 5% -0.910 3 Y
LCGDP (C\N,1) N -2.1142 N LLPCC (Cc, 7,3 N -2.330 N
DLCGDP (C,N 3 1% -1.6913 Y DLL PCC (C,N,3) 5% -2.3549 Y
LCIFA (C,T,2 N - 0.541 38 N LM2 (c, 7,1 N -2.746 9 N
DLCIFA (N,N,2) 5% -0.4278 Y DL M2 (CN,1 5% -2.4529 Y
LCMPI (c, 7,1 N -1.9357 N LMWC (c, T, N -3.2246 N
DLCMPI (C,N,2) 5% - 2.015 Y DLMWC (C\N,2) 5% -3.1655 Y
L ECC (c,T,1) N -0.756 7 N LNCC (c, 1,2 N -2.6290 N
DL ECC (C,N,1) N -0.7258 N DLNCC (C,N,3) 5% -2.5640 Y
LENGC (c, 1,2 N -4.0216 N LNCE (Cc, 7,2 N - 1.950 N
DL ENGC (N,N,1) 5% -3.7932 Y DLNCE (N ,N,1) 1% -1.857 Y
L EQP (Cc,T,2 N -1.2503 N LNLPC (C, T4 N -0.8380 N
DL EQP (C\N,1) 1% -0.768 6 Y DLNLPC (C,N,0) 1% - 0.556 9 Y
L ESR (c, 7,1 N - 1.957 N LNPC (c, T, 1% -0.9575 Y
DL ESR (C,N,1) N -1.8816 N DLNPC (C,N,4) 5% - 0.9909 Y
LFSC (c, 7,2 N -1.6250 N LNUEMP (C, T4 N -1.1929 N
DL FSC (C,N,0) 1% -1.584 Y DLNUEMP (N,N .4 5% - 0.968 6 Y
LFSUC (c, 7,2 N -1.4143 N L PCGDP (c, T2 N -3.4349 N
DLFSUC (C,N,1) 1% -1.2473 Y DL PCGDP (C,N,D 5% -3.4931 Y
L GDP (Cc,T,2 N -3.5625 N LPIUA (c, T, N - 3.010 N
DL GDP (C\N,1) 5% - 3.759 Y DL PIUA (CN,1 5% -2.962 8 Y
LIFA (C,T,2 N -1.828 N LRPI (c, 7,1 N -3.1697 N
DL IFA (C,N 3 5% -1.5327 Y DLRPI (CN,1 5% -3.1859 Y
LIGDP (c, 7,2 N -3.5105 N LRUEMP (Cc, 7,2 N -2.233 N
DL IGDP (C,N,1) 5% -3.3343 Y DLRUEMP (N ,N .4 1% - 1.659 Y
LILP (C,T,3 N -1.4158 N LTNLP (Cc, 7,2 N -1.5153 N
DLILP (C,N,2) 1% -1.2824 Y DLTNLP (N,N,1) 5% -1.53 Y
LISP (c, 1,2 N - 0.806 6 N LTNP (c, T, 5% -1.89 Y
DL ISP (C,N,2) 5% - 0.659 14 Y DL TNP (N,N,1) 1% - 1.56 Y
(D) 3 .1 ,.C N )
T N ;3 (2) N ADF
1%5% 10% 3 , . (3 L , D
(4) N Y

Note: (1) There are 3itemsin the test form ,thefirst means whether or not theoriginal serial hastheintercept ,Cfor Yesand N for No ;the
second meansif thereisatrendin theorigina serials, T for Yesand N for No;the third standsfor the maximum laggings. (2) In col-
umn* Level” ,N standsfor ADF valueof serialstested over than 1 %,5 % and 10 % Mckinnon Critical Vaues,namely ,theorigina se-
ridsis unstable. (3)“ L" infront of seriads standsfor logarithm transormation and D for difference transormation. (4) In conclusion
column ,N standsfor unstable serials and Y for stable one.

3

Table 3 Result of Granger cause analyss

4 4
Propobility of Propobhility of
ltems Totdl making 1st kind of mistake Items Total g0 making 1st kind of mistake
score  Score score

1 2 3 4 1 2 3 4
Icgdp| lec 10 0 0.231 0.938 0.530 0.590 Ilpc| lec 14 4 0.071 0.350 0.148 0.192
Iccl lcgdp 10 0.008 0.024 0.041 0.231 lcel llpe 10 0.003 0.018 0.032 0.526
Icifa lcc 8 0 0.343 0.872 0.963 0.991 Im2| lcc 4 4 0.063 0.559 0.202 0.063
lccl Icifa 8 0.063 0.063 0.040 0.175 lecl Im2 0 0.997 0.326 0.582 0.570
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3 Continued of table 3

4 4
Propobility of Propobility of
Items Totdl . making 1st kind of mistake ltems Totd o0 making 1st kind of mistake
score * 2 3 4 score 1 2 3 4
Icmpi] lcc 4 4 0.078 0.279 0.122 0.173 [ Imwc|lcc 0 0 0.697 0.607 0.651 0.773
Iccl lcmpi 0 0.476 0.249 0.319 0.438 |[ lcc|llmwe 0 0.395 0.309 0.669 0.666
lengc| Icc 10 0 0.991 0.320 0.582 0.259 Incc| Iec 7 0 0.615 0.883 0.757 0.804
lcc] lenge 10 0.018 0.020 0.039 0.101 lecl Ince 7 0.202  0.134 0.042 0.041
legp| Icc 12 0 0.744 0.894 0.771 0.793 Incel lcc 5 0 0.924 0.894 0.884 0.796
lccl legp 12 0.016 0.013 0.021 0.013 lcc| Ince 5 0.143 0.095 0.196 0.137
Ifsc| lcc 9 0 0.969 0.834 0.799 0.385 Inlpc| Icc 17 9 0.514 0.036 0.037 0.011
lcel Ifsc 9 0.124 0.019 0.012 0.095 lccl Inlpe 8 0.008 0.015 0.170 0.367
If suc| lcc 11 0 0.799 0.961 0.791 0.443 | Inuemp|lcc 13 0 0.664 0.703 0.690 0.922
lcc] If suc 11 0.073 0.013 0.026 0.020 | Icc| Inuemp 13 0.011 0.015 0.005 0.019
Igdp] lcc 5 2 0.137 0.745 0.408 0.167 || Ipcgdp|lcc 4 1 0.190 0.809 0.575 0.539
lccl lgdp 3 0.090 0.130 0.452 0.308 || lcc] Ipcgdp 3 0.107 0.094 0.222 0.378
lifa| Icc 12 0 0.312 0.999 0.890 0.770 Ipiual Icc 12 2 0.075 0.309 0.229 0.487
Iccl lifa 12 0.022 0.011 0.040 0.013 Iccl Ipiva 10 0.250 0.035 0.006 0.016
ligdp| Icc 8 0 0.253 0.857 0.703 0.891 I'rpi| lcc 9 2 0.070 0.251 0.247 0.523
Iccl ligdp 8 0.067 0.030 0.041 0.175 lcc] Irpi 7 0.690 0.051 0.012 0.051
lilp| lcc 12 0 0.687 0.804 0.927 0.602 || Iruemp|lcc 11 0 0.644 0.832 0.528 0.621
lecl lilp 12 0.001 0.007 0.021 0.315 || lec|lruemp 11 0.006 0.053 0.015 0.079
lisp| lec 8 0 0.830 0.944 0.999 0.654 Itnlp| lcc 0 0.889 0.936 0.581 0.312
lecl lisp 8 0.110 0.016 0.072 0.051 lccl Itnlp 8 0.002 0.004 0.272 0.359
litp| lcc 10 0 0.736 0.958 0.997 0.641 Itnp| lcc 14 0 0.575 0.917 0.591 0.318
lccl litp 10 0.029 0.019 0.071 0.074 Icc| Itnp 14 0.004 0.011 0.011 0.008
:A|B A B (AB ) Ho: A B ;
:P<0.001,Vaue=5;P=0.001 0.01 ,(Value=4;P=0.01 0.05 ,Vaue=3;P=0.05 0.1 ,Vaue=2;P=0.1 0.2 ,
Value=1.

Note:A| B stand for B does not Granger Cause A (A ,B standsfor any variables) ;origina hypothes's Ho :B does not Granger Cause A ;score
method is asfollows: if P < 0.001, Value=5; P=0.001- 0.01, Vaue=4; P=0.01- 0.05, Vaue=3; P=0.05- 0.1, Value
=2;P=0.1- 0.2, Vaue=1.

, : VAR
VAR (LCO)
(LTNLP) (LNCC)
(LRUEMP) (LM2)
, (LNLPC) ; AIC SC
, ( 4 ,
. VAR(2) ) (2),

5

4 VAR(1) VAR(2)
Table 4 Comparison between VAR(1)and VAR(2)

VAR 3 VAR ACI SC Log likeli hood(l)
VAR(1) - 14.392 -12.34 221.900 2(11)
, VAR(2) - 15 833 75 -12 06 268 605 0(12)
0.78 -0.18 -0.37 -0.28 0.12 0.1
-0.19 0.75 0.06 0.16 -0.13 -0.0
LV = -0.01 0.03 0.47 -0.15 -0.22 0.2 XL Ye. 1+
-1.52 0.87 0.53 0.16 0.48 -0.2
0.93 0.05 -0.86 0.17 -0.02 0.3
0.94 0.20 -0.46 -0.12 0.83 -0.1
0.45 -0.28 0.25 -0.17 -0.29 0.3 -0.41
-0.84 -0.22 -0.24 -0.24 -0.13 0.0 5.38
0.07 -0.23 0.06 0.09 -0.22 0.2 1.25
XL VY2 + (2)
-0.37 0.18 -0.10 0.38 0.49 -0.2 3.63
-0.21 -0.47 0.33 -0.06 0.02 0.3 -0.51
-1.99 0.20 -0.75 -0.26 0.83 - 0.1 10.3
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;LY =[lcc,Itnlp,In cc,lruemp,Im2 In | pc]
5 VAR(2)
Table5 Test result of VAR(2) model
Tested items LCcC LTNLP LNCC LRUEMP LM2 LNL PC
R-squared 0.994 0.917 0.989 0.961 0.999 0.926
Adj. Rsquared 0.987 0.826 0.977 0.919 0.998 0.846
Sum sq. resdes 0.018 0.089 0.031 0.064 0.029 0.277
S. E. equation 0.041 0.090 0.053 0.077 0.051 0.159
F Fstatistic 144.083 10. 080 82.697 22.837 871. 965 11.541
Log likeli hood 52.016 33.046 45.708 36.983 46.719 19. 468
Akaike AIC -3.251 - 1.670 -2.726 - 1.999 - 2.810 - 0.539
Schwarz SC - 2.613 -1.032 - 2.088 - 1.360 -2.172 0.099
Mean dependent 5.342 4.172 5.416 3.961 6.796 5.042
S.D. dependent 0.356 0.216 0.352 0.269 1.089 0.405
Determinant Resdua Covariance 7.66E- 18
Log likeli hood 268. 605
Akaike AIC - 15.884
Schwarz SC - 12.055
5 b 6 1
, AIC SC , , (3), V ECM (Vector correction model)
1 1 H 1 %
VAR(2) ) )
4 (3 (3) , VAR(2)
6 (4)
VAR 6 ( 6
VAR ACI SC

VECM =LCC- 1.198 L TNL P- 0.116 LNCC+0.316 LRUEM P- 0.759 LM2+1.670 LNL PC- 4.244 (3

0.2 [ -052 024 -0.26 008 030 -0. - o
- 0. -0.01 0.40 0.65 -0.01 0.23 0.1 O.
-0.35 0.31 -0.14 -0.16 0.49 -0.2 '
DLY = XVECM.1 + XDLY.1+ 0.0 (4)
- -0.54 0.44 0.62 0.2 -021 0.1 0.1
0. 029 03 -0.62 -0.07 021 -0.3 0'0
L - 0. L 1.22 -0.22 0.55 -0.30 -0.25 0. ) '
6
Table 6 Tested result of VECM
Tested items DL CC DL TNL P DLNCC DLRUEMP DL M2 DL NL PC
R-squared 0.634 0.352 0.523 0.637 0.450 0.513
Adj. R-squared 0.473 0.069 0.314 0.478 0.210 0.299
Sum sq. resdes 0.023 0.286 0.047 0.143 0.050 0.529
S. E. equation 0.038 0.134 0.054 0.095 0.056 0.182
F Fstatistic 3.952 2.289 2.505 4.005 3.871 2.403
Log likelihood 49,362 19.102 40.884 27.403 39.956 11.721
Akaike AIC - 3.447 - 0.925 - 2.740 - 1.617 - 2.663 - 0.310
Schwarz SC - 3.054 - 0.533 - 2.348 -1.224 - 2.270 0.083
Mean dependent 0. 050 0. 009 0. 052 - 0.007 0.159 0.043
S. D. dependent 0. 052 0.139 0. 065 0.131 0.063 0.217
Determinant resdual covariance 2.58E- 16
Log likelihood 226.391 4
Akaike AIC - 14.365 95
Schwarz SC - 11.715 33
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, 0.24xD(LTNLP(-1) -0.26xD(LNCC(-1)) +

, 0.081 x D(LRUEMP(-1)) +0.30x D(LM2(- 1)) -

(5 , 1 0.34x D(LNL PC(- 1)) +0.057 5 (5)
DLCC=0.27xvecm(- 1) - 0.52x D(LCC(- 1)) +

— B EFY| Residual; ------- JERR RS Actual; ———— L& B ¥ Fitted
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1
Fig.1 Fitted result of VECM
5 (0.30) x DLM2(- 1) - (0.33) x DNLPC(-1) +
0.057 (6)
(3 (5) , VAR(2)
, 3
, , 1978 2000 ,1978 2001 1978 2002
2001 2003 ,
DLCC=LCC- LCC(-1) (3) 2004
(5, t=s,s+1, ,s+h, t
Yt Y,
' (MAPE)
’ s+ h _
MA PE:FEI'__LX l‘y—y‘ x 100 %
4 .
LCC=LCC(-1) +(0.27) xVECM (- 1) - ; ) 3

(0.52) x DLCC(- 1) + (0.24) x DLTNLP(- 1) -
(0.26) x DLNCC(- 1) + (0.08) x DLRUEMP( - 1) +
7 VAR(2) / m?
Table 7 Forecast comparison between VAR(2) and model based on cointegration and V ECM

VAR(2) Model based on cointegration and VECM
Year Actua value
Dynamic forecast Static forecast Dynamic forecast Satic forecast
2001 5.954 291 5.957 041 5.744 225 5.746 755 5.731 714
2002 5.968 656 5.916 242 5.835 653 5.823 141 5.793 279
2003 5.839 962 5.805 469 5.877 809 5.835 435 5.874 788
2004 5.895 373 5.875 884 5.889 975 5.886 955
MAPE % 2.501 102 3 2.411 228 0.333 711 0.482 6
7 ,
VAR(2) , , ,

, , 91 %((3.71- 0.33)/3. 711",
, 3.71,
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Fig.2 L CC based on dynamic forecast of VAR(2) and co-integration theory
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Fig.3 LCC based on static forecast of VAR(2) and co-integration theory
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