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Comparison Between Ordinary Method and Robust Method
to estimate the Parameters of the Bivariate Mixed Model,
ARMA(,1)

ABSTRACT

A condensed study was done to compare between the
ordinary estimators. In particular the maximum likelihood
estimator and the robust estimator, to estimate the parameters of
the bivariate mixed model of order one, namely BARMA(1,1).

Simulation experiments were done for varieties of

BARMAC(1,1), using small, moderate and large sample sizes,
where some new results were obtained. MAPE was used as a
statistical criterion for comparison.
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0.00191551 0.0794192 0.00050000 0.000306387
$, =-0.2 0.00245530 0.0020000 RO 0.00200000 0.000000200 RO
¢, =02 0.00165431 0.0020000 ML 0.00200000 0.000000200 RO
| 2, = -0.6 0.00221439 0.0020000 RO 0.00533333 0.000000200 RO
¢,=0.6 0.00174262 7.7386600 ML 0.00173600 0.000773866 RO
0, =0.4 0.00276808 1.8020000 ML 0.00269300 0.000180200 RO
0y =05 0.00237627 1.4420000 ML 0.00231680 0.000144200 RO
0,, = -0.6 0.00218199 1.5308200 ML 0.00246200 0.000153082 RO
¢, =0.8 0.001942910 0.0816621 ML 0.0005000 0.00027991 RO
¢, = 0.1 0.002479630 0.0020000 RO 0.0020000 0.00000020 RO
¢, = 0.1 0.001736420 0.0020000 RO 0.0020000 0.00000020 RO
) $n = 0.2 0.002167800 0.0020000 RO 0.0053333 0.00000020 RO
0, =-0.6 0.001761250 98.3582000 ML 0.0017360 0.00974395 ML
6, =0.3 0.002716140 1.8020000 ML 0.0026930 0.00018770 RO
6, =-0.3 0.002328190 1.8420000 ML 0.0023168 0.00015020 RO
6, =-0.8 0.002132190 0.3077610 ML 0.0024620 0.000033175 RO
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¢, = 0.1 0.00249507 0.0020000 RO 0.00200000 0.000000200 RO
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3 $n =02 0.00212376 0.0020000 RO 0.00533333 0.000000200 RO
0, =-0.2 0.00178199 81.9702000 ML 0.00570565 0.008203560 ML
0, =0.6 0.00273501 1.802000 ML 0.00921596 0.000187700 RO
0, =-0.6 0.00238797 1.442000 ML 0.00244678 0.000150200 RO
6, =0.2 0.00215055 8.945280 ML 0.00547731 0.000904132 RO
¢, =0.8 0.00195391 0.0823780 ML 0.00166667 0.000235597 RO
¢, =-0.6 0.00273353 0.0020000 RO 0.10666770 0.000000200 RO
$, = 0.5 0.00172039 0.0020000 ML 0.00666770 0.000000200 RO
4 9, = 0.6 0.00224935 0.0020000 RO 0.10666770 0.000000200 RO
0, =-02 0.00177402 15.4597000 ML 0.00200000 0.001541920 RO
0, =0.1 0.00272224 1.8020000 ML 0.00533333 0.000187700 RO
0y, =-0.5 0.00235209 1.4420000 ML 0.00269300 0.000150200 RO
0, =0.2 0.00215510 1.2216700 ML 0.00246200 0.000133549 RO
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$, =08 0.00195735 0.0811064 0.00050000 0.000310016
b = -0.6 0.00236050 0.0020000 RO 0.00020000 0.000000200 RO
¢ =0.2 0.00179132 0.0020000 ML 0.00020000 0.000000200 RO
5 $n =038 0.00219714 0.0020000 RO 0.00533330 0.000000200 RO
6, =-0.8 0.00172990 49.6713000 ML 0.00213891 0.004970960 ML
0, =0.4 0.00271187 1.802000 ML 0.00239570 0.000187700 RO
6, =0.3 0.00232818 1.442000 ML 0.00183331 0.000150200 RO
0, =0.8 0.00210534 0.236148 ML 0.00226380 0.000018466 RO
¢, =038 0.00194614 0.0818381 ML 0.0005000 0.000391503 RO
¢, =02 0.00253378 0.0020000 RO 0.0020000 0.000000200 RO
¢, =-0.2 0.00152255 0.0020000 ML 0.0020000 0.000000200 RO
6 ¢, = 0.6 0.00222693 0.0020000 RO 0.0005333 0.000000200 RO
0 ,=-0.6 0.00180898 1.5479300 ML 0.0017360 0.000155020 RO
0, =0.2 0.00268366 1.8020000 ML 0.0026930 0.000187700 RO
0, =02 0.00239610 1.4420000 ML 0.0023168 0.000150200 RO
0,, = 0.6 0.00216408 0.4944350 ML 0.0024620 0.000057406 RO
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) 0.00182011 0.0277795 0.00022222 0.000000670
b1, =0.4 0.00175529 18.2857000 ML 0.00200000 0.001691860 RO
¢, =0.3 0.00158952 9.33511000 ML 0.00200000 0.000947070 RO
7 ¢, =0.2 0.00156523 0.18340000 ML 0.00085714 0.000054450 RO
0,,=0.3 0.00185794 19.47450000 ML 0.00168320 0.002040110 ML
6, =0.1 0.00418934 48.74230000 ML 0.00338600 0.000488670 RO
0, = 0.2 0.00276094 48.74230000 ML 0.00279200 0.000488670 RO
02, =0.5 0.00196439 0.246852000 ML 0.00160400 0.000018926 RO
¢, =09 0.001969780 0.0277795 ML 0.00022222 0.000000067 RO
¢, = 0.1 0.000704745 18.2857000 ML 0.00200000 0.001691860 RO
9 =0.2 0.001634340 9.3351100 ML 0.00200000 0.000947570 RO
$,, =0.7 0.001809310 0.1834000 ML 0.00085714 0.000054450 ROM
0, =05 0.001753060 19.4745000 ML 0.00168320 0.002040110 L
0, =0.2 0.003484420 48.7423000 ML 0.00338600 0.000488670 RO
6, =0.2 0.003125470 48.7423000 ML 0.00279200 0.000488670 RO
0, =0.7 0.001840750 0.2468520 ML 0.00160400 0.000018926 RO
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9 ¢ =0.2 0.00153823 2.67203000 ML 0.00800000 0.000133702 RO
6, =-0.3 0.00218242 1.66585000 ML 0.00165187 0.000166585 RO
0, =0.1 0.00440359 8.36564000 ML 0.00484763 0.000836564 RO
6, =0.2 0.00271048 4.18382000 ML 0.00147781 0.000418380 RO
0, =0.5 0.00198422 34.47560000 ML 0.00249695 0.000344756 RO
¢, = -0.8 0.00216153 0.4701300 ML 0.00450000 0.000572389 RO
¢, =-0.6 0.00220332 1.9932900 ML 0.00200000 0.000209329 RO
¢ =-0.5 0.00218370 5.2971500 ML 0.00200000 0.000679715 RO
10 $, = 0.4 0.00180604 1.0726100 ML 0.00300000 0.000266666 RO
0, =-0.2 0.00223749 8.7182500 ML 0.01199520 0.000870834 RO
0, =0.1 0.00441582 1.4358000 ML 0.01001520 0.000161169 RO
0y, =-0.5 0.00168816 0.2895600 ML 0.00759807 0.000304720 RO
0, =03 0.00203284 39.608400 ML 0.00600506 0.004069800 RO




2005 (8)duslantl oglall dsdlyall dlaoll

$y =-0.8 0.00200798 0.275581 0.0045000 0.00095766
¢, = 0.6 0.00188508 0.950183 ML 0.0020000 0.00007830 RO
¢ = 0.6 0.00190857 1.336290 ML 0.0020000 0.000143004 RO
1 ¢, = -0.8 0.00209497 6.274660 ML 0.0045000 0.000329157 RO
¢,=-08 0.00217061 0.205902 ML 0.0021980 0.000021845 RO
6, =0.6 0.00249157 1.372900 ML 0.0024620 0.000141910 RO
6, =0.6 0.00225630 1.372900 ML 0.0022640 0.000144191 RO
6,, =-0.38 0.00209207 8.237870 ML 0.0023465 0.000844106 RO
¢, =-0.8 0.00206821 0.0507938 ML 0.0045000 0.000300210 RO
d;, =0.2 0.00162002 12.0031000 ML 0.0020000 0.001050310 RO
¢, =0.2 0.00164455 7.4499100 ML 0.0020000 0.000735616 RO
12 $,y =-0.8 0.00211576 0.3514030 ML 0.0045000 0.000017863 RO
0,, =-0.8 0.00220751 4.7931400 ML 0.0021980 0.000478334 RO
6, =0.2 0.00360058 14.4777000 ML 0.0033860 0.001067310 RO
0, = 2 0.00293582 14.4777000 ML 0.0027920 0.001607310 RO
0 =-0.8 0.00209540 0.3059830 ML 0.0023465 0.000067775 RO




Al g Aalie V) G asd) 35 e [18]

0.00207900 0.0503912 0.004222220 0.000179170
¢, = 0.1 0.00103921 6.3309000 ML 0.002000000 0.001099760 RO
¢ = 0.2 0.00203168 2.7594100 ML 0.002000000 0.000444691 RO
13 ¢, =0.7 0.00187348 0.3486920 ML 0.000857143 0.000020147 RO
0, =028 0.00179222 0.6476790 ML 0.001802000 0.000070287 RO
0, =0.4 0.00280789 1.7994800 ML 0.002693000 0.000184471 RO
0, =0.6 0.00231321 1.2003200 ML 0.002264000 0.000123048 RO
6, =-0.5 0.00219796 4.7930100 ML 0.002554400 0.000482457 RO

Bl o) LS.yl O cilalaal) o GST; 87.5% oy o alae ) (IS Gyl (E(N=25) ] psiem Aisal) aan o)sS Alla b A G s b
il L) (UsiY) Janisia e aladind 5 G men 85 95% Asaias st aey Gl JS e < i diganl
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