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Abstract: This paper briefly introduces the basic principles methods data recognition modeling and forecast of time series analysis as

well as its application in data processing in deformation monitoring. Practical engineering application which calculates and analyses 20

consecutive observation data of a monitor point of Building 20 of stage 6 of area 2 of Huading New City shows that this model is able to

accurately monitor and forecast building deformation and is therefore proved to be of high practical application value.
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Tab.2 Part of the information of the J101
subsidence observation points

/ /m / /m

2010 -1 -5 17.714 2010 -3 - 12 17.720 7
2010 -1 -10 17.713 7 2010 -3 -13 17.723 1
2010 -1 -20 17.713 8 2010 -3 - 14 17.728 7
2010 -2 -5 17.714 3 2010 -3 - 15 17.730 4
2010 -2 - 16 17.715 7 2010 -4 -2 17.731 3
2010 -3 -4 17.715 6 2010 -4 -5 17.731 1
2010 -3 -5 17.716 6 2010 -4 -10 17.732 4
2010 -3 -7 17.716 2 2010 -4 - 15 17.732 4
2010 -3 -9 17.717 4 2010 -4 -20 17.732 8
2010 -3 -10 17.718 8 2010 -4 -25 17.732 6

M Group: ¥l ¥Yorkfile: UNTITLED

View|Procs|Objects| Print|Name|Freeze| Sample|Sheet|Stats|Spec
Correlogram of X

Date: 01/04/11 Time: 12:20

Sample: 120

Included obsemvations: 20

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

0.902 0.902 18.845 0.000
0772 -0.223 33.423 0.000
0.622 -0.164 43.431 0.000
0461 -0.130 49.263 0.000
0.303 -0.070 51.960 0.000
0.136 -0.183 52.540 0.000
-0.028 -0.121 52.567 0.000
-0.185 -0.134 53825 0.000
-0.295 0.097 57.313 0.000
10 -0.378 -0.060 63.599 0.000
11 -0433 -0.040 72.771 0.000
12 -0.457 -0.009 84.251 0.000
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Fig.1 Chart of autocorrelation function and partial

autocorrelation function

Quick \ Estimate \ Equation AR-
MA(3.2) 3 o
ARMA( 3.2)
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M Group: ¥1 Yorkfile: UNTITLED

EBX
View|Procs|Objects| Print|Nane|Freeze| Sample|Sheet|Stats|Spec
Correlogram of D(X)

Date: 01/04/11 Time: 12:23 [ N
Sample: 120
Included observations: 19

Autoc Partial C 1 AC PAC Q-Stat Prob

0366 0.366 29658 0.085
0247 0130 43951 0111
-0.106 -0.272 46738 0.197
0043 0161 47233 0317
-0.326 -0.393 7.7579 0.170
-0.166 0.031 86020 0.197
-0.361 -0.209 12,941 0074
-0.051 0.074 13.036 0.111
-0.179 -0.089 14312 0112
10 -0.121 -0.325 14.965 0133
11-0.195 0071 16.862 0.112
12 0.072 -0.077 17.156 0.144
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2
Fig.2 Chart of first — order differential autocorrelation

function and partial autocorrelation function

™ Equation: URTITLED Workfile: UNTITLED FEEX

View|Procs|Objects| Print|Name|Freeze| Estimate|Forecast|Stats|Resids

Dependent Variable: D(Y)

Method: Least Squares

Date: 01/05/11 Time: 20:31

Sample(adjusted) 5 20

Included observations: 16 after adjusting endpoints
Convergence achieved after 42 iterations

Backcast: OFF (Roots of MA process too large for backcast)

Variable Coefficient ~ Std. Error  t-Statistic Prob

AR(1) 0.859507 0488581 1.759191 0.1063
AR(2) 0724016 0.840371 0861543 04073
AR(3) -0.559300 0331970 -1684792 01202
MA(1) -1.109450 0899410 -1.233531 02431
MA(2) -1.113069 1361497 -0817533 04310

R-squared 0641515 Mean dependent var 0001144
Adjusted R-squared 0511157 S.D. dependent var 0.001460
S.E. of regression 0001021  Akaike info criterion -10.68663
Sum squared resid 1.15E-05 Schwarz criterion -10 44519
Log likelihood 9049301 Durbin-Watson stat 2248100

Inverted AR Roots 104 65 -83
Estimated AR process is nonstationary

Inverted MA Roots 175 -64

Estimated MA process is noninvertible

3 ARMAQ3 2)

Fig.3 ARMA (3 2) model parameter estimation

and related test results
Forecast
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M Equation: UNTITLED Workfile: UNTITLED (=3

View | Procs|Objects| Print|Name Freeze| Estimate|Forecast|Stats|Resids

4 ARMA(3.2)
Fig.4 Test results of ARMA (3.2) models’

prediction
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Fig.5 Residual error graph

3
Tab.3 Results of parameter estimations of each model

(p q) ol @2 @3 61 62 03

(3.2) 0.859 6 0.724 0 -0.5593 -1.109 5 -1.113 1 0

(3.3) 0.788 2 0.8251 -0.5173 -0.894 1 -1.3198 -0.304 2

4 J101F 0 21 25
Tab.4 Test results of each model 5.
(p q) Adjusted R2 AIC sC MAPE
5d 5 2010
(3.2)  0.5111 -10.686 6 -10.4552  0.002 225 —4-30 2010 -5-20 . R
(3.3)  0.6300  -10.7063 -10.6166  0.001 982 . 5 5
-6.2 mm.
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Tab.5 Comparison between the last five predicted elevation value and actual elevation value of J101

/ /m /m %0 1%
2010 -4 -30 17.732 6 17.734 3 -1.734 3 0
2010 -5 -5 17.7327 17.735 3 -2.586 4 -0.000 1
2010 -5 -10 17.732 7 17.736 8 -4.1413 —0.000 2
2010 -5 - 15 17.732 9 17.737 8 -4.908 6 —-0.000 3
2010 -5 -20 17.733 17.739 2 -6.218 3 —-0.000 4
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