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Constant=80 ¢$=0,9

N=80.cv=1
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C=Constant*(1-¢)

E(i)=random(‘noramal’,0,cv)
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X(i)=C+(¢p*Constant)+E(i)
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Constant=40 ¢=0,5

N=40,cv=10
L

C=Constant*(1-¢)

E(i)=random(‘noramal’,0,cv)

No

Yes

X(i)=C+(¢p*Constant)+E(i)

X

X()=CH+*X(i-1)+E()

P=x(1:39),T=x(2:40)

v v

Solving by ANN Solving by B.J
1 1
Go to Sub Neural Netwerk Usina statistical boroarammina

v

Compering of Result

End




($1=0,6, $2 =0,3) dalras AR(2) A aai¥) zigai A 3dsi (3) pdy draj lsa

Constant=120 ¢,=0,3, ¢:=0,6

N=120,cv=10
1

L

C=Constant*(1-¢1-¢2)

E(1)=random(‘noramal’,0,cv) ]

E(2)=random(‘noramal’,0,cv)

No

Yes

X(i)=C+(¢p*Constant)+E(i)

al

X(i)=CH+(d1*X(i-1)+d2*X(i-2)+E(i)

P,=x(1:119),P,=x(2:120),P=[P1'P2'], T=x(3:120)
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Constant=120 ©6=0,6

N=120,cv=1

T
+

C=Constant*(1-©)

E(i)=random(‘noramal’,0,cv)

No

Yes

X(i)=C+(©*Constant)+E(i)

al

X()=C+(©*X(i-1)+E(i)

P=x(1:119),T=x(2:120)
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Constant=80 ¢=0,5, ©6=0,4

N=80,cv=10

T

C=Constant*(1-¢-0)

E(i)=random(‘'noramal’,0,cv) ]

No

Yes

X(i)=C+(¢p*Constant)+E(i)

al

X()=CH*X(i-1)+O*X(i-2)+E(i)

P1=x(1: 79),P,=x(2: 80)

v |
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80 e=.95, ©=0.6

n=80.a=n/12 .cv=10

C=Constant*(1-6-0)
]

E(i)=random('noramal’,0,cv)

X()=sin(a*i)

No

i>12

Yes

X()=CHX(i-1)+X(i-12)+X(i-13)+E(i)+O*E(i-1)+O*(112) +O(i-

P,=X(2:80);P2=X(12:80);P3=X(13:80),Pi=(P1 P2 Py);P= P;; T=x(13:80)

|

Solving by ANN Solving by B.J

Go to Sub Neural Netwerk Usina statistical broarammina

¥

Compering of Result
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Constant=120 ¢=0,9

N=120,cv=25
|

1
C=Constant*(1-¢)

E(i)=random(‘Noramal',0,cv)

No

Yes

X(i)=C+( ¢ *Constant)+E(i)

al

X()=C+( & *X(i-1)+E(i)

P=x(1:119),T=x(2:120)

v ¢

Solving by ANN Solving by B.J

Go to Sub Neural Netwerk Usina statistical boroarammina

v

Compering of Result

End
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((ARIMA)
KExp1(80) 02 =15 $=0,9 dalray AR(L) AN lasi¥) 7 igai : gV 4ol mills
m =Discrete-time AR model: A(z)y(t) = e(t)
Al =1-z1
Sample time: 1 seconds
Parameterization:
Polynomial orders: na=1
Number of free coefficients: 1
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using AR (‘fb/now’) on "datal".
Fit to estimation data: 58.24%
FPE: 1.451, MSE: 1.415
Exp2(40) $=0,5%alr0 g Anpuws Eigli A laniy) gz 3gad: LN 4y pal) il

m =Discrete-time AR model: A(z)y(t) = e(t)
A(z)=1-0.8782z"-1
Sample time: 1 seconds
Parameterization:
Polynomial orders: na=1
Number of free coefficients: 1
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using AR (‘fb/now') on "data3".
Fit to estimation data: -13.06%
FPE: 451.7, MSE: 429.7
y =Time domain data set with 39 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl z =Time domain data set with 39 samples.
Sample time: 1 seconds

Outputs  Unit (if specified)



yl Inputs  Unit (if specified)
ul sys =Discrete-time BJ model: y(t) = [B(z)/F(z)]u(t) + [C(z)/D(z)]e(t)
B(z) =-29.73 -1 + 13.44 -2
C(z2)=1+1.1227z~-1+0.1323 -2
D(z) =1-1.572 271 + 0.5699 z"-2
F(z)=1-1.82z1+0.8316 -2
Sample time: 1 seconds
Parameterization:
Polynomial orders: nb=2 nc=2 nd=2 nf=2 nk=1
Number of free coefficients: 8
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using BJ on time domain data "z".
Fit to estimation data: 75.87% (prediction focus)

FPE: 1.379e+05, MSE: 1.019e+05
Exp3(120) Aasew &l i 20 AR(2) I laady) 7 dgal s AN 4 el il

m =Discrete-time AR model: A(z)y(t) = e(t)
A(z)=1-0.7201z7-1-0.2732 -2
Sample time: 1 seconds
Parameterization:
Polynomial orders: na=2
Number of free coefficients: 2
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using AR (‘fb/now’) on "data4".
Fit to estimation data: 45.19%
FPE: 207.8, MSE: 199.2
y =Time domain data set with 118 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl z =Time domain data set with 118 samples.

Sample time: 1 seconds



Outputs  Unit (if specified)
yl Inputs  Unit (if specified)
ul sys =Discrete-time BJ model: y(t) = [B(z)/F(z)]u(t) + [C(z)/D(z)]e(t)
B(z) = 14.23 21 +2.19 -2
C(z) =1-0.05527 z*-1 - 0.03057 -2
D(z) =1-0.4579 z7-1 - 0.5547 z-2
F(z) =1-0.4307 z*-1- 0.5623 z"\-2
Sample time: 1 seconds
Parameterization:
Polynomial orders: nb=2 nc=2 nd=2 nf=2 nk=1
Number of free coefficients: 8
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using BJ on time domain data "z".
Fit to estimation data: 99.34% (prediction focus)

FPE: 4.559e+04, MSE: 3.98e+04
Exp4(80)  $=0,6 dalras AR ARMA(O,1) sf MA(L) gigai : gt s nill il

m =Discrete-time ARMA model: A(2)y(t) = C(z)e(t)

A(z)=1-0.8383z"-1

C(z) =1+0.09041 z-1
Sample time: 1 seconds
Parameterization:

Polynomial orders: na=1 nc=1

Number of free coefficients: 2

Use "polydata", "getpvec", "getcov" for parameters and their uncertainties.

Status: Estimated using ARMAX on time domain data "data5".
Fit to estimation data: 24.5% (prediction focus)
FPE: 273.1, MSE: 256.3
y =Time domain data set with 79 samples.
Sample time: 1 seconds

Outputs  Unit (if specified)



yl z =Time domain data set with 79 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl Inputs  Unit (if specified)
ul sys =Discrete-time BJ model: y(t) = [B(z)/F(z)]u(t) + [C(2)/D(2)]e(t)
B(z) =3.5z-1-13.99 -2
C(z) =1+0.01936 z-1 + 0.8772 -2
D(z) =1-1.522 z7-1 + 0.5326 z"-2
F(z)=1-0.85527"-1-0.145 z"-2
Sample time: 1 seconds
Parameterization:
Polynomial orders: nb=2 nc=2 nd=2 nf=2 nk=1
Number of free coefficients: 8
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using BJ on time domain data "z".
Fit to estimation data: 77.23% (prediction focus)

FPE: 6.622e+04, MSE: 5.453e+04
$=0,5 ,6=0.4 zisi Zalaa;s 80 dic aanay ARMA(L,1) Labisall =3 gaill Pl ) 4 il il

m =Discrete-time MA model: y(t) = C(z)e(t)
C(z)=1+0.9313z™-1
Sample time: 1 seconds
Parameterization:
Polynomial orders: nc=1
Number of free coefficients: 1
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using ARMAX on time domain data "data6".
Fit to estimation data: -2229% (prediction focus)
FPE: 684.4, MSE: 667.2
y =Time domain data set with 119 samples.

Sample time: 1 seconds



Outputs  Unit (if specified)
yl z =Time domain data set with 119 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl Inputs  Unit (if specified)
ul sys =Discrete-time BJ model: y(t) = [B(z)/F(z)]u(t) + [C(2)/D(2)]e(t)
B(z) =8.217 z~-1 - 26.28 -2
C(z)=1-0.3098 z*-1 + 0.1179 z~-2
D(z)=1-1.6z"1+0.62"-2
F(z)=1-0.81392~-1- 0.1745 /-2
Sample time: 1 seconds
Parameterization:
Polynomial orders;: nb=2 nc=2 nd=2 nf=2 nk=1
Number of free coefficients: 8
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using BJ on time domain data "z".
Fit to estimation data: 73.72% (prediction focus)
FPE: 768.7, MSE: 910.9
EXPB(80)  ©=.95 9=0.6 & 5ai dalrsy ARIMAS(0,1.1)(0.1.1)12 (samssall 3 saill thasdbaad] Ay ol il
m = ARIMA(1,1,1) Model Seasonally Integrated with Seasonal AR(12) and MA(12):
Distribution: Name = 'Gaussian’
p: 2 D:1 Q:13
Constant: 0
AR: {NaN} at Lags [1]
SAR: {NaN} at Lags [12]
MA: {NaN} at Lags [1]
SMA: {NaN} at Lags [12]

Seasonality: 1 Variance: Na
exp7(120)  $=0,9 dal2as120 due aasy all e S Hlaad¥) #2304 rdaglud) 4y i) gl

m =Discrete-time AR model: A(z)y(t) = e(t)



A(z)=1-0.9857 -1
Sample time: 1 seconds
Parameterization:

Polynomial orders;: na=1 autoregressive model of degree 1
Number of free coefficients: 1

Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using AR (‘fb/now') on "data2".
Fit to estimation data: 55.54%
FPE: 308.8, MSE: 303.7
y =Time domain data set with 119 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl z =Time domain data set with 119 samples.
Sample time: 1 seconds
Outputs  Unit (if specified)
yl Inputs  Unit (if specified)
ul sys =Discrete-time BJ model: y(t) = [B(z)/F(2)]u(t) + [C(z)/D(z)]e(t)
B(z) =-10.33 -1 + 10.11 z*-2
C(z) =1 +0.5426 z-1 + 0.1075 z-2
D(z) =1-1.86 z*-1 +0.8699 z-2
F(z)=1-1.971z"1+0.9708 z-2
Sample time: 1 seconds
Parameterization:
Polynomial orders: nb=2 nc=2 nd=2 nf=2 nk=1
Number of free coefficients: 8
Use "polydata”, "getpvec", "getcov" for parameters and their uncertainties.
Status: Estimated using BJ on time domain data "z".
Fit to estimation data: 98.81% (prediction focus)

FPE: 9.28e+04, MSE: 8.107e+04
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Exp(1)n(80) Exp(2) n(40) Exp(3) n(120) Exp(4) n(80) Exp(5) n(120) Exp(6) n(80) Exp(7) n(120))
Input Target Input Target Input Target Input Target Input Target Input Target Input Target
0.4242 | 200.1769 | 14.9681 35.8603 7.7746 191.9188 | 20.6968 180.637 19.0008 121.3986 0.2758 0.0001 213.4417 213.4417
15150 | 199.8517 | 14.7537 335474 16.1077 188.8761 | 18.3780 147.742 24.7441 48.3257 0.3055 0.0001 257.9446 257.9446
2.4356 | 199.7348 | 13.7988 56.8076 14.1728 170.3857 | 5.9312 143.312 16.0401 49.6091 0.3153 0.0001 195.6790 195.6790
2.0174 | 200.3566 | 314126 57.9137 345756 174.4112 | 13.6041 162.120 29.6831 49.9287 0.3203 0.0001 217.6654 217.6654
2.6455 | 201.3678 | 25.0574 44.6368 33.1400 160.2505 | 18.3121 203.990 26.8894 48.2206 0.3494 0.0001 223.8680 223.8680
2.2969 | 201.0331 | 24.2670 48.8078 325780 177.7719 | 31.169%4 248.553 7.3987 46.9486 0.3656 0.0002 188.7890 188.7890
2.9802 | 201.2574 | 33.2805 40.8031 365612 183.7577 | 12.9346 240.776 21.5715 46.9620 0.3813 0.0002 179.0703 179.0703
43507 | 200.8934 | 33.8589 47.4604 46.0935 184.9691 | 1.4312 228.693 33.0500 48.0770 04168 0.0002 189.7289 189.7289
2.7975 | 201.0336 | 47.7226 57.8887 38.1603 182.3247 | 2.8727 246.262 53.8161 45.8542 0.4926 0.0003 280.2159 280.2159
3.7934 | 201.3703 | 57.2356 32.8992 404706 186.3162 | 14.1516 253.890 37.3683 47.1927 0.5981 0.0003 341.4303 341.4303
5.2047 | 200.6164 | 58.5898 46.7381 636741 202.5375 | 14.5919 267.632 5.3194 48.6485 0.6770 0.0004 293.5401 293.5401
5.2506 | 200.8296 | 48.5699 57.9487 49.4362 210.9085 | 6.9884 280.326 10.8499 48.9865 0.7738 0.0005 360.0591 360.0591
6.9409 | 201.3477 | 53.1030 49.4491 64.7908 202.8219 | 15.2462 235.286 29.5735 50.5388 0.8633 0.0006 362.1883 362.1883
7.0912 | 201.3053 | 36.8380 621871 66.8773 206.6498 | 18.5346 245.266 63.3738 48.9048 09171 0.0008 344.3931 344.3931
5.8936 | 202.9046 | 38.3118 52.6474 82.1695 193.6315 | 3.6874 238.451 37.7504 46.8252 0.9287 0.0010 347.8224 347.8224
3.7702 | 202.0056 | 45.7183 339525 81.2958 202.1812 | 0.9988 215.600 111.9400 | 48.5913 0.9266 0.0012 327.9160 327.9160
3.4474 | 201.0679 | 46.5895 15.0413 56.4994 206.7888 | 10.4675 196.700 27.1041 49.6024 0.9625 0.0015 312.0208 312.0208
41381 | 199.2113 | 545000 24.1866 57.8004 213.7281 | 4.0681 229.066 11.6827 48.3938 0.9818 0.0018 338.0611 338.0611
4.4453 | 200.2006 | 74.4567 39.2287 62.4483 194.9613 | 4.6755 205.916 6.5095 47.3208 1.0067 0.0022 359.4809 359.4809
4.8456 | 201.0476 | 81.9909 42.7884 63.1558 206.1414 | 36.6730 174.404 8.3906 47.8928 1.0640 0.0027 378.9626 378.9626
42870 | 200.8630 | 82.3330 455303 82.8097 193.5311 | 22.9395 182.331 15.0673 47.0196 1.1877 0.0033 377.8538 377.8538
4.4263 | 201.6752 | 86.6365 36.9943 89.1361 194.1955 | 9.1375 234.367 10.3586 47.3882 1.3394 0.0039 329.8812 329.8812
2.8400 | 201.6914 | 88.5183 39.9372 915826 202.4567 | 16.1284 231.569 6.8289 47.4017 1.4258 0.0048 334.8241 334.8241
21042 | 201.8130 | 71.8987 235819 91.3798 202.7148 | 5.7011 236.120 23.0850 46.7979 1.5547 0.0059 362.0976 362.0976
1.3116 | 201.7447 | 65.3043 241901 75.6391 200.7285 | 3.3381 209.052 1.8027 48.4764 1.6910 0.0072 358.1101 358.1101
1.8147 | 202.0101 | 76.3038 384338 100.9183 | 207.3188 | 5.0739 250.002 51.1411 48.6111 1.7622 0.0090 368.1665 368.1665
1.8010 | 201.9108 | 73.5274 27.6616 92.0079 220.9548 | 4.9620 248.126 14.7587 49.3693 1.7930 0.0111 369.5219 369.5219
0.6824 | 204.5070 | 77.4702 33.7356 79.8093 208.5336 | 16.7147 256.566 24.2185 47.7243 1.7984 0.0138 344.9837 344.9837
0.6732 | 202.8897 | 644525 29.9697 89.0976 197.9056 | 37.5603 227.108 36.0706 47.5884 1.8316 0.0172 337.8321 337.8321
0.0054 | 200.7464 | 63.1813 28.3178 86.3377 189.6810 | -20.5835 | 245.748 12.5796 47.0980 1.8578 0.0212 304.3668 304.3668
0.6400 | 199.5311 | 67.6273 42.8004 815914 183.7375 | 9.2803 250.902 26.5870 47.9910 1.9066 0.0261 316.1401 316.1401
0.1966 | 198.4846 | 51.1455 425344 88.4769 180.4347 | 20.9603 216.912 17.1413 49.6763 1.9844 0.0321 275.8493 275.8493
0.3063 | 198.2026 | 53.2782 45.2508 78.4366 189.1489 | 10.1859 216.214 9.3030 49.8065 21071 0.0393 241.5426 2415426
0.6920 | 198.2138 | 49.7348 514651 68.7186 166.7620 | 20.3014 203.328 29.3771 46.4987 2.2396 0.0480 217.1509 217.1509
15476 | 198.1739 | 38.2682 475351 54.7403 179.1615 | 23.8824 205.726 74.9195 47.4125 2.2921 0.0587 141.8287 141.8287
17221 | 198.8979 | 36.7096 49.2761 56.6482 169.7413 | 12.9388 198.890 50.5537 48.4177 24278 0.0718 183.6053 183.6053
2.2553 | 199.3973 | 154974 514677 494573 186.5889 | 18.6057 194.253 -9.8949 48.3395 2.5950 0.0881 193.3746 193.3746
2.9164 | 200.2088 | 7.5269 57.4399 56.8119 174.3201 | 23.4323 169.005 20.2108 47.6532 2.6749 0.1082 175.1639 175.1639
4.0495 | 201.9662 | 19.7727 534786 385070 180.6443 | 21.5861 164.022 62.1551 46.0206 2.7247 0.1331 211.9050 211.9050
45101 | 202.9927 43.7567 171.3067 | 3.6762 186.783 33.2343 47.9022 2.7307 0.1641 167.9266 167.9266
5.8771 | 201.4101 26.2850 170.1617 | 15.3861 231.722 40.5654 48.0286 2.7494 0.2025 168.5778 168.5778
5.8989 | 198.9402 51.7507 170.8877 | 10.5675 199.536 56.8180 47.3660 2.7689 0.2498 165.6839 165.6839
5.8525 | 199.9481 40.2406 171.2932 | 5.3321 259.018 13.6684 47.9705 2.8192 0.3080 177.0957 177.0957
7.4993 | 198.1176 57.3485 168.7941 | 0.6746 291.268 15.2193 50.6378 2.8999 0.3794 187.2076 187.2076
7.0058 | 198.3726 55.4407 183.9476 | 14.7792 286.354 51.2777 51.8157 3.0006 0.4667 166.8648 166.8648
7.0030 | 198.5708 654267 186.5082 | 14.3220 270.189 43.4349 48.0575 31110 05734 169.4270 169.4270
7.8933 | 200.9409 49.6007 205.6406 | 2.4809 245.703 8.8183 46.7347 3.1320 0.7040 168.3624 168.3624
8.0383 | 200.7776 68.7652 196.5638 | 2.2224 261.952 46.0846 48.7029 3.2594 0.8639 187.2188 187.2188
9.3981 | 200.1925 75.7686 210.2968 | 1.7056 238.392 31.5873 46.5194 34543 1.0601 215.8286 215.8286

10.3991 | 200.4091 51.7480 184.1548 | 10.3805 223.006 5.8326 48.0002 3.5484 1.3014 241.9775 2419775
10.6812 | 200.6140 59.6213 199.9668 | 23.0737 242.796 5.3272 48.4312 3.6050 1.5987 216.1885 216.1885
9.9282 | 200.6226 49.7646 198.9412 | 36.3537 249.415 48.3489 49.2102 3.6021 0.0072 216.5036 216.5036
104767 | 199.9518 55.3083 195.6130 | 43.4323 266.892 4.3934 47.9597 35973 0.0090 184.5003 184.5003
0.1382 | 198.7340 44.3780 204.0036 | 47.9844 272.821 34.3726 46.5496 3.5955 0.0111 158.2128 158.2128
9.3747 | 199.1771 51.6061 209.8623 | 66.6999 255.516 13.5223 49.7609 3.6374 0.0138 162.2203 162.2203
10.1572 | 197.9165 54.7328 217.4545 | 52.1340 237.119 14.3601 49.9767 3.7354 0.0172 204.3140 204.3140
10.3633 | 197.0927 55.9267 217.6293 | 38.0022 253.316 39.0126 48.0430 3.8377 0.0212 184.6409 184.6409
11.2147 | 198.7146 54.2042 221.8247 | 12.7103 231.205 23.9243 46.7812 3.9378 0.0261 195.4613 195.4613




13.1882 198.4243 41.7384 211.6434 | 15.9872 257.751 14.6573 48.4836 3.9584 0.0321 190.2756 190.2756
14.0824 198.4415 47.3335 202.5817 | 17.5876 271.743 31.4407 49.0041 4.0966 0.0393 219.1819 219.1819
14.3406 199.4972 39.7400 202.3659 | 12.1470 271.762 70.9472 45.9413 4.3055 0.0480 190.0371 190.0371
14.9616 199.2474 29.7606 204.0595 | 10.2756 264.666 21.7323 45.7383 4.4087 0.0587 191.8473 191.8473
15.3733 200.3520 33.2004 212.6549 | 12.9580 267.340 14.3278 50.4281 44719 0.0718 206.4758 206.4758
14.1005 199.9717 29.6552 200.9056 | 13.8265 348.773 11.8010 49.7703 4.4759 0.0881 233.3435 233.3435
13.6972 200.9874 33.0243 199.4451 | 28.8451 331.085 48.3574 45.9934 4.4831 0.1082 268.6144 268.6144
14.8825 201.5180 41.7454 229.6835 | 43.6500 279.062 25.6791 45.9123 4.4758 0.1331 263.9013 263.9013
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