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Abstract

Data collection often contains of outliers that influence not only in model
diagnostic which depends on autocorrelation and partial autocorrelation
coefficients, but exceed to model parameters estimation, so the goal of this paper
IS to make the autocorrelation coefficient robust against outliers, thus use the
moments estimation method (or so-called Yule-Walker equations) to estimate
model parameters which will be robust depending on those coefficients. This goal
is achieved by extending the robust Percentage Bend Correlation method to use it
in estimate the autocorrelation coefficients which will be used in parameter
estimation.
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aadlall
MAPE | 9%Bias ® 4y k) MAPE | 9%Bias 9 Ay 4hal) alityll g i
1 1
14958 | 29.698 | 0.352 P 6.787 2.071 | 0.196 P
18254 | 35.006 | 0325 | PB 6.801 3.080 | 0206 | PB PERLY
82.351 | 85.831 | 0.071 P 47953 | 68.75 | 0.062 P (AO) ) g Ligla
29.8 49.9 0.25 PB 9395 | 11.556 | 0.223 | PB 5%




49.874 | 70122 | 0149 | P [ ] 17903 | 41799 | 0116 | P (AO) 41 s Aske
35.037 | 5343 | 0.233 | PB 9.356 | 21.303 | 0.157 | PB %10
101.877 | 100.768 | -0.004 | P 88.527 | 93852 | 0.012 | P (AO) 41 s Lske
49509 | 64.878 | 0.176 | PB 24.604 | 42.028 | 0.116 | PB 15%

68.523 | 80.36 | 0098 | P 193.694 | 135276 | -0.071 [ P | 30 ook ek risis Aisla
9.035 | 21.686 | 0.392 | PB 5745 | 18.961 | 0.238 | PB (10) (%5)
80.166 | 88.442 | 0.058 | P 24888 | 37.577 | 0125 | P | 30 ool b sk sk
13.877 | 30832 | 0346 | PB 7692 | 1915 | 0238 | PB (10) (%10)
76.235 | 82521 [ 0087 | P 55.652 | 65.625 | 0.069 | P | 30 cubis rb s Aiske
14.813 | 31.062 [ 0345 | PB 12.839 | 25.753 | 0.252 | PB (10) (%15)

8648 | 19.766 | 0401 | P 4346 [ 7696 | 0215 | P t,0f=3 sk Lske
5041 | 9.766 | 0451 | PB 4241 | 5816 | 0212 | PB (10) (%5)

10.066 | 23.972 [ 0.38 P 7.065 | 10.889 | 0222 | P t,0f=3 sk sk
7198 | 15959 | 042 [ PB 4302 [ 5329 | 0211 | PB (10) (%10)
12.481 | 29.105 [ 0354 | P 9582 | 12.848 | 0.226 | P t,0f=3 s dska
9138 | 22773 | 0.386 | PB 6418 | 10.726 | 0.221 | PB (10) (%15)

(1) a2 Jo
dall paalg MAPE Allhall dpadl) pUsdY) Jac gia g (aeadl) Jpail) ad g (i jhally 05 08l ¢pialaall ad Jiag
($=02,0 =05 L) n=20
MAPE | 9%Bias ® 44, )kl MAPE | 9%Bias | g 44y k) i) g 5
1 1

18.738 | 37.085 [ 0315 [ P 10437 | 19.086 [ 0324 [ P

20.374 | 37.734 | 0311 | PB 12.86 [ 24.797 [ 0301 | PB Ak

80.501 | 84.436 | 0.078 | P 66.969 | 81.316 | 0.075 [ P (AO) ) 53 A gka
30.215 | 48573 | 0257 | PB 13.616 | 27.059 [ 0292 | PB 5%

258.652 | 158544 | -0.293 [ P 47704 | 68.753 | 0125 | P (AO) 2, s 4ska




56913 | 72.039 | 014 | PB [ | 15476 | 32419 | 027 | PB %10
170.137 | 12862 | -0.143 [ P 49632 | 61425 [ 0114 | P (AO) 21 3y sl
75912 | 86.464 | 0.068 | PB 19572 | 38.873 | 0245 | PB 15%
67819 | 7949 [ 0103 [ P 155.301 [ 119.929 | -0.08 | P | 30 ot ks gisis Bishe
10213 | 23.446 | 0.383 | PB 5166 | 9.603 | 0.362 | PB (10) (%5)
64161 | 77.316 | 0113 [ P 40.155 | 53523 [ 0.186 | P | 30 0o oah s Rsla
13818 | 29671 | 0352 | PB 6.855 | 16.661 | 0.333 | PB (10) (%10)
75.265 | 81.478 | 0.093 [ P 49.374 | 62592 | 015 | P | 30 ot oah s Bsla
16818 | 33819 | 0.331 | PB 10975 | 26507 | 0294 | PB (10) (%15)
1059 | 24306 | 0378 [ P 4573 | 7721 Jo0369| P t,df=3 gisk &k
5435 | 9632 | 0452 | PB 4037 | 3079 [0388 | PB (10) (%5)
11846 | 27.366 | 0.363 [ P 6.206 | 7.905 [0.368 [ P t,df=3 s &k
7896 | 18592 | 0407 | PB 4372 | 2569 | 039 | PB (10) (%10)
15553 | 33898 | 0331 [ P 7077 | 4616 [0382] P t,df=3 gisk Bk
10550 | 24.497 [ 0.378 | PB 4964 | 3255 [0387 | PB (10) (%15)
(2) a2 Jo)
diall paalg MAPE Allhall dpadl) pUsdY) Jac gia g (aeadl) i) a9 ¢y yhally (05 ja8al) (pialaal) ad Jiag
(4=04,0, =05 L) n=20
MAPE | %Bias | () | Ak MAPE | %Bias | g | 4k il g 53
1 1
2879 | 1645 [ 0508 P 4028 | 13482 | 0606 | P
3087 | 5298 | 0474| PB 4848 | 17.018 | 0581 | PB A
82351 | 85831 [ 0071 [ P 47953 [ 6875 [ 0.062| P (AO) )52 sl
298 | 499 | 025 | PB 9.395 | 11.556 | 0.223 | PB 5%
59.645 | 76.401 | 0.118 [ P 64.376 | 79.848 | 0141 [ P (AO) 2,5 4ska




3721 | 53.427 | 0233 | PB [ | 20.735 | 4928 | 0355 | PB %10
97.769 | 98599 [ 0.007 [ P 91.972 | 95667 | 003 | P (AO) )3 Tisla
50.659 | 67.416 | 0.163 | PB 42.825 | 61111 [ 0272 | PB 15%
68.658 | 79.678 [ 0.102 [ P 96.413 | 92.959 [ 0.049 | P | 30 oot cab s Bsla
11.096 | 25.33 [ 0.373 | PB 15.069 | 33524 | 0.465 | PB (10) (%5)
45217 | 61158 | 0.194 | P 63360 | 7128 [ 0.20L | P | 30 ot oah s Bsla
1405 | 29531 [ 0.352 | PB 1536 | 33.698 | 0.464 | PB (10) (%10)
71474 | 7823 [ 0100 [ P 58.882 | 69.732 [ 0.212 | P [ 30 ot omh s Tsla
19112 | 37.773 [ 0311 | PB 18733 | 38.668 | 0.429 | PB (10) (%15)
11.686 | 26.947 [ 0.365 | P 14566 | 30.116 [ 0.489 | P 1,0f=3 gisk Bk
6.216 | 11957 | 044 | PB 12546 | 29516 | 0.493 | PB (10) (%5)
14.465 [ 30.859 [ 0.346 [ P 14826 | 29341 [ 0495 [ P 1,0f=3 gisk Bk
9415 [ 21628 [ 0392 | PB 12.443 | 29321 [ 0.495 | PB (10) (%10)
18.652 | 38.165 [ 0.309 [ P 17.898 | 35.168 [ 0.454 | P t,0f=3 mis Lok
11.874 | 26.608 | 0.367 | PB 15.254 | 33.495 | 0.466 | PB (10) (%15)
(3) a2 Jo
dall paalg MAPE Allhall dpadl) pUsdY) Jac gia g (aeadl) Jpail) ad g (il jlally 05 081l ¢pialaall ad Jiay
(4 =07, 0,=05 Li) n=20
MAPE | 9%Bias ® FA] MAPE | %Bias | g FA] i) g 5
1 1

6523 | 17.487 | 0413 | P 4335 [ 0731 | 0199 | P

7812 | 20.855 | 0396 | PB 4679 | 1204 | 0198 | PB i

397.477 [ 198274 [ 0491 [ P 45.65 | 67.226 [ 0.066 | P (AO) 213 sl
1919 | 40.281 | 0299 | PB 5334 | 13.406 | 0.173 | PB 5%




182.157 | 134.811 | -0.174 P 65.523 | 80.881 | 0.038 3 (AO) 1) s &isla
36482 | 57.014 | 0215 | PB 12.263 | 30192 | 0.14 | PB %10
234.917 | 153.151 | -0.266 P 80.552 | 89.608 [ 0.021 P (AO) 2l pa &igla
85938 | 91.261 | 0044 | PB 28544 | 51.219 [ 0.098 [ PB 15%
77.088 | 87.093 | 0.065 P 32.823 | 45.931 [ 0.108 3 30 Culhs (b s Lisla

5179 | 14673 | 0427 | PB 2504 | 6504 | 0.187 | PB (10) (%5)
34539 | 48.185 | 0.259 P 23.747 | 34.262 | 0.131 P 30 Culis (b s Lisla

6.48 20859 | 0396 | PB 4963 | 17659 | 0.165 | PB (10) (%10)
25596 | 43.328 | 0.283 P 32.243 | 43.888 | 0.112 P 30 Cpbis anb agh Asle
10.138 | 27.428 | 0363 | PB 9573 | 28.835 | 0.142 | PB (10) (%15)

5.741 9.431 | 0.453 3 4.46 4.049 | 0.208 P t,df=3 giish Ll

2.713 5018 | 0475 | PB 2244 | 1303 | 0203 | PB (10) (%5)

6.928 [ 13.426 | 0.433 P 5271 | 1028 [ 0.179 P t,df=3 ash Lisle

3.768 9.58 0452 | PB 3201 | 10002 | 0.18 | PB (10) (%10)

7.812 | 15.087 | 0.425 3 5.493 | 8522 | 0.217 3 t,df=3 ash Lsle

3.553 5451 | 0473 | PB 2694 | 3432 | 0207 | PB (10) (%15)

(4) a2, Joaadl
Adal) P@AJJ MAPE 4alaall dauwdl) 9th‘i\hu3hjg,\~ms Jmadl) Héj‘;,gﬁﬁ#gggjﬁd\ Q;u.h.d\ﬁédiq
($=02,0,=05 L) n=40
MAPE | 9%Bias | (@) Ay k) MAPE | %Bias [ g 4y 4l alityll g i
1 1

7.456 | 17.667 | 0.412 P 4991 | 2.747 | 0.389 P

8391 [ 19.713 [ 0401 [ PB 5014 | 6.767 | 0373 [ PB Aass

67.496 | 81.871 | 0.091 P 63.884 | 79.585 | 0.082 P (AO) L) g Ligla

12.727 | 29.137 [ 0354 | PB 7602 | 17.137 [ 0331 | PB 5%




80.363 | 89.517 | 0.052 P 78.248 | 88.326 | 0.047 P (AO) ) 9 Lisla
22.009 | 42522 | 0287 | PB 1588 | 35.187 | 0259 | PB %10
83.886 | 91.453 | 0.043 P 92.808 | 96.245 | 0.015 P (AO) ) &igla
34.097 | 56.404 | 0218 [ PB 31.094 | 53.197 [ 0.187 [ PB 15%
55529 [ 71.912 | 0.14 P 42.883 | 54.373 [ 0.183 P 30 Cily b i Lisla
5109 | 1476 [ 0426 | PB 3244 | 5314 | 0379 | PB (10) (%5)
33.672 | 47.631 | 0.262 P 375 | 51334 | 0.195 P 30 Cily b @ Ll
7657 | 2282 [ 0386 | PB 4782 | 14937 | 034 | PB (10) (%10)
27.723 | 45.203 | 0.274 P 27.746 | 42.816 | 0.229 P 30 cobits (b g g Aisla
12.174 | 31.007 | 0345 | PB 9361 | 26.774 | 0293 | PB (10) (%15)

6.103 | 10.554 | 0.447 P 5227 | 3721 | 0.385 P t,df=3 s Liske

3.08 5904 | 047 PB 3.057 | 2289 | 0409 | PB (10) (%5)

7824 | 1582 [ 0421 P 5.666 | 7.637 | 0.369 P t,df=3 zjsh Lisle
4165 | 1089 | 0446 | PB 3608 | 6541 | 0374 | PB (10) (%10)

8584 | 15.868 | 0.421 P 5.344 2.72 | 0.389 P t,df=3 zjsh sl
3922 | 8143 [ 0459 | PB 3131 | 2587 | 041 PB (10) (%15)

(5) a2 Jeaadl
Alal) P@AJJ MAPE 4alaall daswdl) 9th‘i\hu3hjg,\~ms Jmadl) 9303&#1%0,\3)@\ Q;u.h.d\ﬁédiq
(9 =04 ,0,=05 L) n=40
MAPE | 9%Bias | (@) Ay k) MAPE | %Bias [ g 4y 4l alityll g i
1 1

2227 | 2355 [ 0488 | PB 2.348 | 6.751 | 0.653 P
17.701 | 41.49 [ 0.293 K 2.731 | 10312 [ 0628 [ PB Aass

85.652 | 922 [0039| P 86.859 | 92.844 | 005 | P (AO) )1 53 A ska




17153 | 36.548 | 0.317 [ PB [ | 19.603 | 39.985 | 0.318 [ PB 5%

91462 | 95.499 [ 0023 | P 9462 | 97117 [ 002 | P (AO) )3 Tisle
24652 | 46.096 | 027 | PB 29.901 | 50.858 | 0.344 | PB %10

87.499 [ 93.396 [ 0033 [ P 93395 [ 96531 [ 0024 | P (AO) 2 3 Tisla
34124 | 56.441 | 0218 | PB 42.932 | 63.169 | 0.258 | PB 15%

40.654 | 58.276 | 0.209 | P 53120 | 64.450 [ 0.249 | P | 30 ot oah s Bsla
5767 | 17.154 | 0.414 | PB 8.701 | 24.469 | 0.529 | PB (10) (%5)
32399 | 46526 [ 0267 | P 51618 | 64376 [ 0.249 | P [ 30 oot oah s Bsla
8.986 | 24.589 | 0.377 | PB 10421 | 26713 [ 0513 | PB (10) (%10)
27507 | 44.146 [ 0279 | P 41716 | 57.639 [ 0297 | P | 30 cobie oasb gl Bske
14.808 | 35041 [ 0.325 | PB 15318 | 35.198 | 0.454 | PB (10) (%15)

6.609 | 10.326 [ 0.448 [ P 10052 [ 22903 [ 054 | P 1,0f=3 gish Bk
3568 | 7.214 | 0.464 | PB 7.238 | 20811 | 0554 | PB (10) (%5)

8462 [ 17801 [ 0411 ] P 9501 | 21.654 [ 0548 | P t,0f=3 mis ok
4722 | 11.904 | 0.44 | PB 7.505 | 20547 | 0556 | PB (10) (%10)

9.405 [ 18271 [ 0400 [ P 10767 | 24.466 [ 0529 | P 1,0f=3 mis Lok
4666 | 9.316 | 0453 | PB 8505 | 24.156 | 0531 | PB (10) (%15)

(6) 2o Jox)
Liall aaaly MAPE 4allaall Aoail) pUsiY) Jau gia g oandl) Sonil) agh g ¢y plally ¢y joiall cpialaall o (Jiay
(4 =07 ,0,=05 Li) n=40
MAPE | 9%Bias | (g [ %k MAPE | %Bias | g [ sl aliball g s
1 1
2738 | 3258 [0484] P 2.399 | 2.056 | 0204 P
3423 | 6769 | 0466 | PB 2618 | 4461 | 0191 | PB A




83.91 | 91.506 | 0.042 P 71.112 | 84.209 | 0.032 P (AO) ) g Ligla
8.49 2476 | 0376 | PB 5709 | 19.975 | 0.16 PB 5%
40.895 | 63.756 | 0.181 P 75.902 | 87.026 | 0.026 P (AO) ) $da &igla
10.437 | 28784 | 0356 | PB 12.795 | 32.769 | 0.134 | PB %10
125.414 | 111.944 | -0.06 P 87.455 | 93.477 | 0.013 P (AO) L) g Ligla
35423 | 58671 | 0207 | PB 22.261 | 45698 | 0.109 | PB 15%
78.383 | 82.769 | 0.086 P 39.468 | 52.481 | 0.095 P 30 Cil b S Lisla
2.706 8235 | 0459 | PB 2247 | 10413 [ 0179 | PB (10) (%5)
15.982 | 32.671 | 0.337 P 12.133 | 30.012 | 0.14 P 30 iy b a5 &gl
3626 | 13.024 | 0435 | PB 4414 | 2183 [ 019 | PB (10) (%10)
9.005 | 22.434 | 0.388 P 1123 | 32.382 | 0.135 P 30 Cila b s sk
6.958 | 19.318 | 0403 | PB 9.054 | 5839 [ 0188 | PB (10) (%15)
4.386 5572 | 0472 P 3305 | 0122 | 0.21 P t,df=3 zjsh sl
2.332 5487 | 0473 | PB 1.253 | 3124 [ 0194 | PB (10) (%5)
4.754 8.282 | 0.459 P 3941 | 8195 | 0.184 P t,df=3 zjsh &gl
2.321 5548 | 0472 | PB 1591 | 6.275 | 0.187 | PB (10) (%10)
4918 7.602 | 0.462 P 3546 | 6.073 | 0.188 P t,df=3 s Ak
2.917 3334 | 0517 | PB 1.269 322 0194 | PB (10) (%15)
(7) 2 Jsad)
Alal) ?@AJJ MAPE 4alaall daswdl) 9th‘i\hu3h3g,\~ms Jmadl) QJQ@JHQMJM\ Q;u.h.d\ﬁédﬁq
(9,=02,0,=05 L) n=80
MAPE | 9%Bias ® FA] MAPE | %Bias | g FA]
1 1 il ¢ o8
3727 | 10.043 | 0.5 3 3.077 | 0.451 | 0.402 3
4937 | 14855 | 0426 | PB 3564 | 5435 | 0422 | PB EEREY




82.965 | 90.977 | 0.045 P 78.819 | 88.646 | 0.045 P (AO) ) s &igla
8.688 24.996 | 0.375 PB 7286 | 22241 [ 0311 | PB 5%
40.487 | 63.427 | 0.183 P 82.847 | 90.92 | 0.036 P (AO) 1) s &gl
10.833 | 28.919 | 0.355 PB 16.706 | 37.767 | 0.249 | PB %10
125.019 | 111.766 | -0.059 P 90.338 | 95.001 | 0.02 P (AO) 1) s Ligla
35562 | 58.742 | 0.206 PB 29.384 | 52.772 1 0.189 | PB 15%
67.014 | 76.287 | 0.119 3 9.932 | 28,576 | 0.286 P 30 cubis (anb p gk Aisla
3.084 8.976 | 0.455 PB 2258 | 6378 | 0374 | PB (10) (%5)
16.334 | 32.926 | 0.335 P 19.452 | 38.141 | 0.247 P 30 cobis anb p gk Asla
4.324 14.667 | 0.427 PB 3.72 1469 | 0341 | PB (10) (%10)
9.655 26.677 | 0.367 P 42.822 | 55.377 | 0.178 P 30 Cobis (anb a gk Al
9.145 21.019 | 0.395 PB 9.462 | 16.275 | 0.335 | PB (10) (%15)
4.547 6.668 | 0.467 P 3877 | 3.224 | 0.387 P t,df=3 xgh Ak
2.535 5527 | 0472 PB 1888 | 1.265 | 0.405 | PB (10) (%5)
5.286 8.825 | 0.456 P 4259 | 6.084 | 0.376 P t,df=3 &gk &gla
2.305 6.575 | 0.467 PB 2058 | 4735 | 0381 | PB (10) (%10)
5.28 9.005 | 0.455 P 4.302 4.97 0.38 P t,df=3 sk &sle
2.913 5311 | 0473 PB 2066 | 4.199 | 0417 | PB (10) (%15)
(8) a2, Jyaad)
Alal) P@AJJ MAPE 4alaall dauwdl) 9th‘i\hu3hjg,\~ms Jmadl) Héj‘;,gﬁﬁ#gggjﬁd\ Q;u.h.d\ﬁédiq
(4 =04 ,0, =05 L) n=80

MAPE | 9%Bias ® 44, )k MAPE | %Bias | g 44y k) i) g 5
1 1




1.246 3554 | 0.482 P 1503 | 2.818 | 0.68 P
1.292 3.92 0.52 PB 2443 | 10.496 | 0.627 | PB Agh
80.115 | 89.364 | 0.053 P 82.212 | 90.492 | 0.067 P (AO) 21 g &igla
9235 | 25722 | 0371 | PB 14.163 | 33.779 | 0464 | PB 5%
39.756 | 62.821 | 0.186 3 86.25 | 92.752 | 0.051 3 (AO) 2,1 gz & gla
11.201 | 28808 | 0.356 | PB 26.451 | 48.608 | 0.36 PB %10
124.083 | 111.342 | -0.057 3 91.608 | 95.653 | 0.03 3 (AO) 21 g &gl
35972 [ 59.00 [ 0205 [ PB 41.102 | 62.637 | 0.262 | PB 15%
46.901 | 61.562 | 0.192 P 57.305 | 67.737 | 0.226 P 30 Culths (b s Lisla
3529 | 11.142 | 0.444 | PB 6.382 | 19.537 | 0.563 | PB (10) (%5)
17.76 40.655 | 0.297 P 38.726 | 60.781 | 0.275 P 30 Culs b s Lisla
5401 | 17.299 | 0.414 | PB 8.6 24.835 | 0526 [ PB (10) (%10)
10.982 | 28.66 | 0.357 P 27.372 | 50.441 | 0.347 P 30 Oty (anh s &isla
10583 | 22993 | 0385 | PB 14.081 | 34.795 | 0456 | PB (10) (%15)
5.059 7.928 0.46 3 6.754 | 15.269 | 0.593 3 t,df=3 ash dsle
2.87 5792 | 0471 | PB 4269 | 13.782 | 0.604 | PB (10) (%5)
5703 | 11.078 | 0.445 P 7.128 | 17.474 | 0578 P t,df=3 s digla
2.636 7195 | 0464 | PB 4847 | 15974 | 0588 | PB (10) (%10)
5714 | 10564 | 0.447 P 7.497 | 18.284 | 0.572 P t,df=3 sk Al
2.993 6819 | 0466 | PB 48 16.821 [ 0582 | PB (10) (%15)
(9) a2, Jdsxd)
Alal) ‘agai‘g MAPE 4ilaall 4l gl.hs¥\hu3:a3g,|uﬂt Juadl) ﬁé‘gwﬂﬂgw‘)ﬁd! C,,\:M\egdlg
(% =07 ,0,=05 L) n=80
MAPE | %Bias Q. | = MAPE [ %Bias | g [ 4&us) bl g 5
1 1

1.794 4.461 0.522 P 0.729 1.962 | 0.196 P




1.89 3.875 0.481 PB 1.306 8.224 0.184 PB PERC
83.053 91.073 0.045 P 71975 | 84.782 | 0.03 P (AO) ) s &igla
9.683 29.266 0.354 PB 5.703 22.593 | 0.155 PB 5%
136.109 | 116.639 | -0.083 P 91.468 | 95.622 | 0.009 P (AO) 2 s &igla
27.096 51.524 0.242 PB 14.853 | 37.871 | 0.124 PB %10
97.372 98.656 0.007 P 88.977 | 94.312 | 0.011 P (AO) ) g X gla
34.061 57.722 0.211 PB 27.039 51.51 | 0.097 PB 15%
5.229 10.606 0.447 P 5.901 15.036 0.17 P 30 Cubs b sk gl
1.632 10.23 0.449 PB 0.96 8.523 0.183 PB (10) (%5)
4.893 13.667 0.432 P 6.951 25.62 | 0.149 P 30 el awh s Lgla
2.853 12.152 0.439 PB 2.648 13.023 | 0.226 PB (10) (%10)
4.95 20.57 0.397 P 9.122 17.973 | 0.236 P 30 el awh s Agla
4.428 18.302 | 0.408 PB 2539 | 13.038 [ 0.174 | PB (10) (%15)
0.828 0.399 0.498 P 0.431 0.906 | 0.198 P t,df=3 @isk Ll
1.362 7.632 | 0.462 PB 0.677 | 5437 | 0189 | PB (10) (%5)
1.152 1.06 0.505 P 0.38 1.917 0.196 P t,df=3 @isk Aisla
1.222 6.228 0.469 PB 0.656 6.072 0.188 PB (10) (%10)
1.184 2.287 0.511 P 0.439 2.073 | 0.196 P t,df=3 sk gl
1.743 9.513 0.452 PB 0.862 6.826 0.186 PB (10) (%15)
(10) a2, Jyaad)

axaly MAPE 4allaall 4!l pUadl) Joc gia g ool Soail) ad g iy plally 0 jaal) Gialaal) ad Jiay

(9,=02,0,=05 L) n=200 4zl

MAPE | 9%Bias | (g [ 4k MAPE | %Bias | g [ sl aliball g sl
1 1

2.406 4285 | 0521 P 1.357 1.525 | 0.406 P




2.935 354 | 0482 | PB 1468 | 5.181 [ 0379 | PB Al
81.825 | 90.391 | o048 [ P 77.593 [ 88.029 [ 0.048 | P (AO) ) s A ska
9712 | 29.037 | 0.355 [ PB 7126 | 25348 [ 0299 | PB 5%
134676 | 116.022 [ -008 | P 92.347 [ 96.078 [ 0.016 | P (AO) )1 53 4 ska
27.025 | 51.438 | 0243 [ PB 18.006 | 41.754 | 0.233 | PB %10
96.602 | 98.261 [ 0.009 [ P 93.161 [ 96502 [ 0.014 ] P (AO) 2,5 & ke
34.251 | 57.853 | 0211 [ PB 30.754 | 55227 [ 0179 | PB 15%
1097 | 26.041 | 037 [ P 4198 | 11645 | 0353 [ P [ 30 ol rnh s Aske
1567 | 7.907 [ 046 | PB 1356 | 8.747 [ 0365 [ PB (10) (%5)
5912 | 14.083 | 043 [ P 6537 | 24548 | 0.302 | P [ 30 ce s s Agle
2911 | 1316 | 0434 | PB 1.963 | 11.649 [ 0353 [ PB (10) (%10)
7451 | 25874 | 0371 [ P 9335 | 15 | 034 | P [ 30 0ot b st Aske
4601 | 18.193 | 0.409 [ PB 3447 | 15.817 | 0.337 | PB (10) (%15)
0878 | 0736 | 049 | P 0638 | 0116 | 0403 [ P t,df=3 &sh Aske
1439 | 7925 | 046 [ PB 0934 | 6232 | 0375 | PB (10) (%5)
1.092 | 0559 | 0503 [ P 055 | 0534 | 0398 | P t,df=3 &sh Aske
1364 | 6.242 | 0469 | PB 0837 | 6318 | 0375 | PB (10) (%10)
1358 | 2663 | 0513 P 0712 | 3657 Jo0415] P t,0f=3 sk sk
1715 | 8628 | 0457 | PB 0855 | 5057 | 038 | PB (10) (%15)
(11) 2, Js>

dal) paal g MAPE  48thal) dpeail) sUnd) Jaca gia g oanadl) Jail) o g iy shally ¢4 ja8al) (ilalaal) o Jiay
(9,204 , © =05 Lus) n=200



MAPE | %Bias @, | e MAPE [ %Bias | g [ s bl g o
1 1
1317 | 3324 [ 0483 | P 1446 | 3099 [o0678 [ P
1582 451 [ 0523 [ PB 2356 | 9.208 [ 0.636 [ PB A
78732 | 8865 [ 0057 [ P 80.958 | 89.91 0071 | P (AO) ) 9 X ske
9.816 | 29.286 | 0354 | PB 13159 | 34.63 [ 0458 [ PB 5%
131.283 [ 114546 | -0073 | P 92.75 [ 96.282 [ 0.026 [ P (AO) ) 5 X ska
27.002 | 51402 | 0243 | PB 27.438 | 51.705 | 0.338 | PB %10
949 [ 97384 [ 0013 [ P 94.861 | 97.372 [ 0018 [ P (AO) ) s &ske
34756 | 58.26 | 0209 [ PB 41.169 | 63.931 | 0.252 | PB 15%
12304 | 27262 [ 0364 [ P 12.753 | 28.905 | 0.498 [ P [ 30 ooy rnb st sl
1789 [ 7.497 | 0463 [ PB 3.668 | 14.037 [ 0602 | PB (10) (%5)
7.359 | 20241 [ 0399 [ P 14.806 | 37.602 | 0437 [ P [ 30 oot ruk sk &sha
4.907 | 18028 | 041 | PB 6.437 | 23.721 | 0534 | PB (10) (%10)
12195 | 33883 | 0331 [ P 25512 | 44226 | 039 [ P | 30 o b s Bsle
4675 | 18.678 | 0407 [ PB 8538 | 27.187 | 051 | PB (10) (%15)
1043 | 0736 | 04% | P 1499 [ 4632 | 0668 [ P t,0f=3 &sh dske
1553 [ 8221 | 0459 | PB 2545 | 10.084 | 0629 | PB (10) (%5)
1216 | 0453 [ 0502 | P 1525 | 3705 [ 0674 | P t,0f=3 &sh Lske
1.481 622 | 0469 | PB 2.334 | 10406 | 0627 | PB (10) (%10)
1527 | 3144 [ o516 [ P 1439 [ 2971 Jos79 [ P t,df=3 aJsh Lk
1883 | 9259 | 0454 | PB 2178 | 9.042 | 0637 | PB (10) (%15)
(12) ads don>

) paal g MAPE  48thal) dpeail) sUnd) Jaa gia g oanadl) Jail) o g iy shally ¢4 pa8al) ilalaal) o Jiay
(9,207 ,© =05 L) n=200



