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8aka and Ay ) Lgud dall ¢ (1-4) Jglaad) B Blslacal) G et (e Adaaiuual) uiliil) Cuadl 48 g
Clalrall axd J< g e ana JU MAPE 5 MSE s geac (hall a5 il (6 = 0)) oulsl) dalaall
< (a,b,C a,B )ty bl il (ull dalral L idall L6 cilay ol 8 daddial)
Aadaall A 6Y) a il Gl ) Ao oy padi (30 jhag agjadl g ¢ adie ) GLSAY) a3 s aladily
«(P(0)) 0 dalrall ) 23538 non-informative AA aady Lasie 5 « SRIG gajsil paidnf
A9l &% the natural conjugate family of priors. Assdall 483 4l 4lilal aady Leric 9
Mds‘gklﬁgﬂ\ug#\‘;h;\AM‘&J‘#‘ww#m@ﬂM\o‘J.(Pz(e)) 0 dalaall
ik L Adal) (1-4) Jghaadl b miliil) cuadl 5, MAPE S MSE ad ¢ J8!

. MAPE s MSE a 2a 0 < adlll ¢ (1) Jsa>

Estimate for6( 8) MSE MAPE
Method | Parameters Sample Size( n) Sample Size( m) Sample Size( n)
a b |15 25 30 100 15 25 30 100 15 25 30 100
MLE 05| - - | 0.4900 |0.4980 | 04967 [0.4982 |0.0001 [0.0051 [0.0026 |0.0011 [0.1522 [0.1151 |0.0828 |0.0546
MM 05| - - | 04900 | 04989 | 04967 [0.4982 |0.0091 (00051 [0.0026 |00011 [0.1522 [0.1151 |0.0828 |0.0346
Bayes by using SRIG prior distribution
05 |1 1 |0.6037 |0.5680 |0.5331 |0.5167 |0.0163 |0.0085 |0.0033 |0.0013 |0.2150 |0.1522 |0.0026 |0.0387
1 2 107034 [0.6347 [ 05603 |0.5357 | 0.0454 |0.0211 |0.0067 |[0.0022 [0.4068 [02606 |0.1417 |0.0790
1 3 10.7903 [0.6941 [0.6032 |0.5340 | 0.0875 |0.0402 |0.0124 |0.0038 [0.5806 [0.3882 |0.2065 |0.1096
05 2 1 |0.5681 |0.5479 |0.5228 |0.5116 |0.0094 |0.0057 [0.0027 |0.0012 |0.1567 |0.1218 |0.0824 |0.0549
2 2 |0.6620 |[0.6112 [0.5583 |0.5304 |0.0208 |0.0151 |0.0052 |0.0018 [03241 (02232 [0.1225 |0.0712
2 3 |0.7438 |0.6684 | 05016 |0.5486 |0.0623 |0.0307 |0.0100 |0.0032 [04876 |0.3368 |0.1834 |0.0004
05 3 1 |0.5382 |0.520 0.5132 | 0.5067 | 00058 |0.0040 |0.0022 |0.0010 |0.1197 |0.1013 |0.0757 |0.0524
3 2 |0.6272 [0.5901 [ 0.5480 |0.5253 | 0.0194 |0.0107 |0.0041 |[0.0015 [02544 [0.1826 |0.1060 |0.0646
3 3 [0.7046 [0.6453 [ 0.5807 | 05433 | 0.0444 [0.0233 |0.0081 |0.0027 |04003 [0.2007 |0.1618 |0.0900
Bayes 6 c by using (B (6))
0.5 2 [0.4983 [0.5039 | 04992 |0.4995 |0.0163 |0.0085 |0.0033 |0.0013 |0.2150 |0.1522 |0.0926 |0.0587
3104810 04040 | 04942 | 04970 |0.0454 |0.0211 |0.0067 |0.0022 [04068 |02606 |0.1417 |0.0790
5 |04535 [04757 [ 04847 | 04921 |0.0875 |0.0402 |0.0124 |0.0038 |0.5806 |0.3882 |0.2065 |0.1096
Bayes B |a | P by using (P,(8))
035 |1 1 ]0.5651 |0.5436 [0.5192 |0.5095 |0.0114 |0.0063 [0.0028 |0.0011 |0.1698 |0.1273 |0.0848 |0.0556
1 2 106241 |0.5804 |0.5384 |0.5193 |0.0212 |0.0103 |0.0037 |0.0014 [02521 [0.1711 |0.0989 |0.0610
1 3 |0.6777 |0.6149 | 05570 |0.5289 |0.0365 |0.0167 |0.0053 |0.0018 [0.3554 [0.2316 |0.1224 |0.0704
05] 2 1 |0.5465 |0.5320 [0.5140 |0.5069 |0.0088 |0.0053 [0.0026 [0.0011 |0.1485 |0.1164 |0.0816 |0.0544
2 2 |0.6036 |0.5689 |0.5331 |0.5167 |0.0162 |0.0085 |0.0033 |0.0013 [02150 [0.1522 |0.0926 |0.0587
2 3 106555 |0.6027 | 05515 | 05263 | 0.0288 |0.0139 |0.0047 |0.0017 [03111 [02082 |0.11390 |0.0671
05] 3 1 05297 |0.5227 [0.5090 |0.5044 |0.0071 |0.0046 [0.0024 [0.0011 |0.1337 |0.1083 |0.0792 |0.0336
3 2 |0.5851 |0.5581 |0.5279 |0.5141 [0.0123 |0.0070 |0.0029 |0.0012 [0.1832 [0.1356 |0.0871 |0.0567
3 3106353 05013 | 05461 |0.5237 |0.0227 |0.0115 |0.0041 |00015 [02712 [0.1867 |0.1059 |0.0640
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. MAPE s MSE a e 0 2 alll Cpam (2) Jsa

Estimate for@( 8) MSE MAPE
Method Parameters Sample Size{ n) Sample Size( n) Sample Size( n)
8 a | b |15 25 50 100 15 25 50 100 15 25 50 100
MLE 1 - - | 09821 |0.9966 |0.9981 |0.9986 |0.0343 |0.0200 |0.0105 |0.0049 |0.1479 |0.1143 | 0.0820 |0.0556
MM 1 - - |0.9821 |09966 |09981 |09986 |0.0343 [0.0200 |0.0105 |0.0049 |0.1479 (01143 |0.0820 |0.0336
Bayes by using SRIG prior distribution
1 1 1 |1.0325 [1.0265 [1.0131 |1.0061 |0.0297 |0.0187 [0.0101 |0.0048 |0.1361 |0.1103 | 0.0804 [0.0532
1 2 110946 |[1.0646 |1.0326 |1.016 0.0345 |0.0209 |0.0106 | 0.0049 |0.1449 |0.1158 | 0.0821 |0.0562
1 3 11531 [1.1013 [1.0518 |1.0258 |0.0465 |0.0259 |0.0119 |0.0052 [0.1728 |0.1299 | 0.0874 |0.0580
1 2 1 |0.9717 [0.9884 [0.9936 |0.9962 |0.0262 |0.0168 [0.0096 |0.0047 |0.1301 |0.1052 | 0.0786 |0.0544
2 2 110302 [1.0252 |[1.0128 |1.0061 |0.0235 |0.0162 |0.0003 |0.0046 |0.1208 [0.1023 | 0.0773 | 0.0541
2 3 10853 [1.0605 |1.0316 |1.0158 |0.0277 |0.0181 |0.0008 |0.0047 [0.1293 |0.1077 | 0.0791 |0.0551
1 3 1 |0.9206 [0.9543 [0.9752 |0.9866 |0.0291 |0.0177 [0.0098 |0.0047 |0.1393 |0.1078 | 0.0795 |0.0548
3 2 109760 [0.9898 |0.9940 |0.9963 |0.0208 |0.0146 |0.0089 |0.0045 [0.1162 |0.0979 |0.0757 |0.0533
3 3 10282 |1.024 1.0125 |1.006 0.0191 |0.0141 |0.0087 |0.0044 |0.1086 |0.0955 |0.0745 ]0.0531
Bayes ] c by using (B (8))
1 - 2 |0.9986 |1.0067 |1.0031 |1.0011 |0.0297 |0.0187 |0.0101 |0.0048 |0.1361 |0.1103 | 0.0804 |0.0352
- 3 09658 |09867 |[0.9931 |0.9961 |0.0345 |[0.0209 |0.0106 |0.0049 |0.1449 |0.1158 |0.0821 |0.0562
- 5 (09090 [0.9502 [0.9740 |0.9863 | 0.0465 |0.0259 |0.0119 |0.0052 [0.1728 |0.1299 | 0.0874 |0.0580
Bavyes 8 |a | B by using (P,(8))
1 1 1 |1.0337 [1.0272 [1.0132 |1.0062 |0.0338 |0.0203 [0.0105 |0.0049 |0.1454 |0.1147 | 0.0820 [0.0538
1 2 10675 [1.0472 [1.0233 |1.0112 |0.0352 |0.0210 |0.0107 |0.0049 [0.1470 [0.1163 |0.0823 |0.0561
1 3 1110001 [1.0668 [1.0332 |1.0162 |0.0389 |0.0225 |0.0110 |0.0050 [0.1541 |0.1203 | 0.0837 | 0.0567
1 2 1 |0.9998 [1.0068 |1.0032 |1.0012 |0.0306 |0.0188 [0.0101 |0.0048 |0.1393 |0.1109 | 0.0808 |[0.0552
2 2 10325 [1.0265 |[1.0131 |1.0061 |0.0297 |0.0187 |0.0101 |0.0048 |0.1361 |0.1103 |0.0804 |0.0552
2 3 10641 [1.0457 [1.0220 |1.0111 |0.0311 |0.0194 |0.0103 |0.0048 [0.1379 |0.1119 |0.0807 |0.0536
1 3 1 |0.9690 [0.9876 |0.9933 |0.9962 |0.0297 |0.0182 [0.0100 |0.0048 |0.1384 |0.1093 | 0.0802 [0.0549
3 2 10008 |[1.0069 |1.0032 |1.0012 |0.0269 |0.0174 |0.0008 |0.0047 [0.1307 |0.1067 |0.0792 |0.0547
3 3 110313 [1.0258 |1.0129 |1.0061 |0.0263 |0.0174 |0.0097 |0.0047 |0.1280 |0.1061 |0.0788 |0.0547
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. MAPE s MSE a0 0 2 2!l ¢ (3) Jsa

Estimate forg( 8) MSE MAPE
Method Parameters Sample Size( n) Sample Size( n) Sample Size( n)
8 a | b |13 25 50 100 15 25 50 100 13 25 30 100
MLE 2 1.9794 |1.9859 |1.9951 |1.9993 |0.1389 |0.0792 |0.0420 [0.0197 |0.1489 |0.1130 |0.0821 |0.0537
MM 2 1.9794 (19859 |1.9951 |1.9993 |0.1389 |0.0792 |0.0420 |0.0197 |0.1489 |0.1130 |0.0821 |0.0537
Baves by using SRIG prior distribution
2 1 1 [1.9808 |1.9864 |1.9952 |1.9994 |0.1296 |0.0760 |0.0412 |0.0195 [0.1439 |0.1107 | 00813 |0.0554
1 2 20142 |2.0064 |20052 |2.0044 |0.1251 [0.0743 |0.0408 | 00194 |0.1400 |0.1094 |0.0800 |0.0554
1 3 |2.0460 |2.0263 |20152 |2.0093 |0.1231 [0.0735 |0.0406 |0.0194 |0.1300 |0.1086 |0.0806 |0.0554
2 2 1 |[1.8643 |10128 |10568 |1.9798 |[0.1320 |0.0779 [0.0415 |0.0195 |0.1469 |0.1118 |0.0815 |0.0554
2 | 2 |1.8057 [1.0321 |1.9667 |1.9847 |0.1215 |0.0735 [0.0403 |0.0192 |0.1402 [0.1088 |0.0804 |0.0550
2 | 3 19265 [1.9512 |1.9764 [1.9896 |0.1125 |0.0699 |0.0393 | 00190 |0.1347 [0.1062 | 0.0795 |0.0547
2 3 1 [1.7661 |1.8469 |19206 |1.9607 |0.1574 |0.0820 |0.0444 |0.0203 |0.1625 |0.1197 |0.0844 |0.0566
3 | 2 |1.79050 18655 |1.0302 |10656 |0.1400 |0.0823 [0.0426 |0.0108 |0.1533 [0.1140 |0.0826 |0.0559
3 | 3 |18251 |18830 |10308 |10705 |0.1267 |0.0764 [0.0410 |0.0104 |0.1446 |0.1108 |0.0810 |0.0553
Baves 8 c by using (B(8))
2 2 20127 [2.0059 |2.0051 |2.0043 |0.1206 |0.0760 |0.0412 | 0.0195 |0.1439 |0.1107 | 0.0813 |0.0554
3 19467 [1.9662 |1.9852 [1.9944 |0.1251 |0.0743 |0.0408 | 00194 |0.1409 |0.1094 |0.0809 |0.0554
5 [1.8322 |1.8034 |1.047 1.9748 |0.1231 [0.0735 |0.0406 |0.0194 |0.1300 |0.1086 |0.0806 [0.0554
Bayes B | o | P by using (P,(8))
2 1 1 [2.0304 |2.0162 |20102 |2.0069 |0.1415 |0.0800 [0.0423 |0.0198 |0.1496 |0.1135 |0.0823 |0.0559
1 2 20470 |2.0265 |[20153 |2.0094 |0.1404 |0.0796 |0.0422 |00198 |0.1486 |0.1131 |0.0822 |0.0559
1 3 20652 |2.0368 |20203 |2.0110 |0.1400 |[0.0794 |0.0422 | 00108 |0.1481 |0.1128 |0.0821 |0.0560
2 2 1 [1.9639 [1.90763 |1.0002 |1.0069 |0.1328 |0.0772 |0.0415 |0.0195 |0.1459 |0.1115 |0.0816 |0.0554
2 | 2 |1.9808 |1.9864 |1.9952 |1.9994 [0.1206 |0.0760 |0.0412 |0.0195 |0.1439 [0.1107 |0.0813 |0.0554
2 | 3 19975 |1.9965 |2.0002 [2.0019 [0.1270 |0.0750 |0.0409 | 00194 |0.1422 [0.1100 |0.0811 |0.0554
2 3 1 [1.9035 |1.9387 |1.9708 |1.987 0.1329 ] 0.0775 |0.0414 [0.0195 |0.1463 |0.1117 | 0.0815 |0.0533
3| 2 |10100 10486 |1.9757 |1.0805 |0.1278 |0.0756 |0.0400 |0.0104 |0.1434 [0.1104 |0.0811 |0.0552
3| 3 |10361 |10584 |10807 |1.902 0.1234 | 0.0739 |0.0405 |0.0193 |0.1408 |0.1092 |0.0807 |0.0551

. MAPE s MSE ad 2 0 Jadll ¢ (4) Jot>

Estimate forg( 6) MSE MAPE
Method Parameters Sample Size( n) Sample Size( n) Sample Size( n)
] a b |15 25 50 100 15 25 50 100 15 25 50 100
MLE 4 - - [3.9284 30868 |39065 |3.0034 |0.53491 |0.3201 |0.1669 |0.0812 |[0.1479 |0.1143 [0.0821 |[0.0569
MM 4 - - | 39284 |30868 |30065 |3.0034 | 03401 |03201 |[0.1669 |0.0812 |0.1479 |0.1143 |[0.0821 |[0.03569
Bayes by using SRIG prior distribution
4 1 1 |3.8808 |3.9572 |[3.9816 |3.986 0.5355 03137 [0.1651 |0.0809 |0.1465 |[0.1132 | 0.0817 |0.0567
1 2 |3.898 39673 | 3.9867 |3.9885 |0.5270 |0.3113 |0.1646 |0.0807 |0.1452 |0.1128 [0.0816 |[0.0566
1 3 |3.0151 [3.0774 [3.0017 [3.001 0.5192 | 03002 [0.1640 | 0.0806 |0.1440 [0.1124 | 0.0814 |0.0566
4 2 1 ]3.6525 |3.8107 [3.9051 |39469 |0.5825 |0.3251 [0.1675 |0.0819 |0.1551 |0.1154 |0.0825 |0.0570
2 2 |3.6687 |3.8204 |3.91 3.0494 | 0.5674 | 03200 [0.1662 | 0.0816 |0.1530 [0.1145 | 0.0822 |0.0569
2 3 |3.6848 [3.8301 [3.0140 [3.9510 |0.5520 [0.3151 |0.1649 |0.0812 [0.1510 [0.1137 |0.0819 |0.0568
4 3 I |34603 |3.6793 |3.8327 |3.909 0.7058 | 03725 [0.1807 |0.0859 |0.1736 |0.1230 |0.0861 |0.0584
3 2 |34756 |3.6887 |3.8376 |3.0114 | 0.6857 |0.3651 |0.1787 |0.0853 [0.171 0.1217 | 0.0856 | 0.0582
3 3 |3.4000 [3.608 38424 |3.0130 [0.6663 |0.3580 |0.1768 |0.0848 |0.1683 |0.1205 [0.0851 [0.0580
Bayes a c by using is (B (8))
4 2 |3.9944 |4.0268 |4.0166 |4.0034 |0.5355 |0.3137 |0.1651 |0.0809 |0.1465 [0.1132 | 0.0817 |0.0567
3 |3.8635 |3.0471 |3.0766 [3.0835 |0.5270 |0.3113 |0.1646 |0.0807 [0.1452 [0.1128 |0.0816 |0.0366
5 36363 [38000 30001 |30444 | 05192 |03092 |01640 |00806 |01440 |01124 | 00814 | 00566
Bayes ] o B by using (P,(8))
4 1 1 40033 |4.032 4.0191 40047 |0.5598 |0.3265 |0.1687 |0.0816 |[0.1488 |0.1154 | 0.0825 |0.0570
1 2 14.0122 |4.0371 |4.0216 |4.006 0.5574 | 03260 [0.1686¢ |0.0815 |0.1484 |[0.1153 | 0.0824 |0.0570
1 3 (40211 (40423 (40242 |40072 | 05552 |03256 |0.1685 | 00815 |01480 |01152 | 00824 |0.0570
4 2 1 |38722 |39522 39791 [3.9847 |0.5401 |0.3150 [0.1654 |0.0810 |0.1472 |0.1135 | 0.0818 |0.0367
2 2 |3.8808 |3.9572 |3.9816 |[3.086 0.5355 | 03137 [0.1651 | 0.0809 |0.1465 |[0.1132 | 0.0817 |0.0567
2 3 38804 (30623 30841 |30872 | 05312 |03125 |01648 |00808 |01458 |01130 | 00817 | 00567
4 3 1 ]3.7331 |3.8769 [3.9403 [3.9651 |0.5330 |0.3161 [0.1654 |0.0812 |0.1503 |0.1139 | 0.0819 |0.0367
3 2 |3.7615 |3.8819 |3.0428 |3.0663 |0.5467 |0.3141 |0.1649 |0.0810 [0.1494 |0.1136 |0.0817 |0.0367
3 3 |3.7608 |3.8868 |3.0453 [3.0676 |0.5405 |[0.3122 |0.1644 |0.0800 [0.1485 [0.1132 |0.0816 |0.0566
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Bayesian Estimator for the Scale Parameter of the Normal
Distribution Under Different Prior Distributions
Abstract

In this study, we used Bayesian method to estimate scale parameter
(c=0)for the normal distribution. By considering three different prior

distributions such as the square root inverted gamma (SRIG) distribution and
the non-informative prior distribution and the natural conjugate family of
priors. The Bayesian estimation based on squared error loss function, and
compared it with the classical estimation methods to estimate the scale
parameter for the normal distribution, such as the maximum likelihood
estimation and the moment estimation. Several cases from normal distribution
for data generating, or different sample sizes (small, medium, and large). The
results were obtained by using simulation technique, Programs written using
MATLAB-R2008a program were used .Simulation results shown that bayes
estimation when the prior distribution is (SRIG) distribution with (a=3, b=1)
for (6 =6=0.5), and with (a=b=3) for (6 =1), and with (a=2, b=3) for (6 =2), and
with (a=1, b=3) for (6 =4) gives the smallest value of MSE and MAPE for all
sample sizes.

Key words/ The properties of the normal distribution, Maximum likelihood
method, Moment estimation method, Bayes method, the SRIG prior distribution,
the non-informative prior distribution, the natural conjugate family of priors,
Mean Square Error (MSE), Mean Absolute Percentage Error (MAPE).

473 S BN PRI PN AP
2016 iniad (22) Aetl (92 skl



