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Abstract

The objective of this research is to develop and to compare the parameter ( 0 ) estimation methods in
first-order autoregressive model with missing values. The methods are recursive mean OLS method (RM),
recursive median OLS method (RMD), and improved recursive median OLS method (IRMD). The percentages

of missing values are 5% and 10%. The sample sizes are 25, 50, 100, and 250. This research uses the Monte
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Carlo simulation method. The experiment was repeated 10,000 times for each condition to calculate the absolute

of bias (|Bias| ) and the mean squared error (MSE). Results of the research are as follows:

For all sample sizes and all percentages of missing values, the |Bias| and the MSE of an RM method

are the lowest when p is small (= 0.1 to 0.4). The |Bias| and the MSE of an RMD method are the lowest

when p is moderate (= 0.5 to 0.7). Finally, the |Bias| and the MSE of an IRMD method are the lowest when

p islarge (R 0.8 to 0.9).

Keywords: Parameter Estimation, First-Order Autoregressive Model, Recursive Median, Missing Values
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ﬂ]i]@ﬁl mmmmm%mmm"im (|B1as|) uazmﬂmﬂmﬁaummﬁmmﬁﬂ (MSE) NGRS EEF ALY

' a s o y g ' "o Y
ATNITINADTUDINILUY AR(1) Lﬁﬂiﬂﬂagﬂlﬂﬂﬂ']’s;fﬂluﬂ'lﬂ (p) IMNUIDYAL 5

|Bias| MSE
! P RM RMD IRMD RM RMD IRMD
25 0.1 0.0210* 0.0444 0.1354 0.0415% 0.0423 0.0653
0.2 0.0075* 0.0270 0.1164 0.0401 0.0397* 0.0579
0.3 0.0143 0.0002% 0.0899 0.0396 0.0384* 0.0501
0.4 0.0261 0.0158* 0.0726 0.0386 0.0373* 0.0441
0.5 0.0437 0.0368* 0.0490 0.0371 0.0358* 0.0373
0.6 0.0621 0.0588 0.0226* 0.0354 0.0346 0.0302%
0.7 0.0764 0.0759 0.0011% 0.0351 0.0350 0.0266*
0.8 0.0969 0.0978 0.0283* 0.0365 0.0366 0.0238*
0.9 0.1157 0.1191 0.0572% 0.0372 0.0385 0.0225*
50 0.1 0.0261* 0.0445 0.1009 0.0206* 0.0219 0.0355
0.2 0.0164* 0.0315 0.0906 0.0196* 0.0203 0.0325
0.3 0.0030* 0.0155 0.0773 0.0187* 0.0188 0.0285
0.4 0.0086 0.0011% 0.0648 0.0173 0.0173* 0.0248
0.5 0.0180 0.0110% 0.0526 0.0165 0.0164* 0.0214
0.6 0.0279 0.0231% 0.0402 0.0152 0.0150* 0.0176
0.7 0.0368 0.0335 0.0282* 0.0137 0.0137* 0.0139
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y 1 o 4 ' 4 o v { o
ﬂ]ﬁ]x‘]ﬁl mmwmamﬁmﬁnmm (|Bias|) L!ﬁzﬂ']ﬂa'lﬂ!,ﬂaﬂuﬂ1ﬁﬁﬁﬂﬁ!ﬁaﬂ (MSE) L NCRIEER ALY

1 a o @ 4 9 1 " v Y 1
ATWITTUIADTUBDIAWULUU AR(1) Lﬁﬂiﬂﬂa%ﬂlﬂﬂﬂ']qtyﬂ']ﬂ (p) IMNUTDYAL 5 (D)

|Bias| MSE

" P RM RMD IRMD RM RMD IRMD
0.8 0.0479 0.0462 0.0114* 0.0124 0.0124 0.0100%

0.9 0.0600 0.0594 0.0087* 0.0118 0.0120 0.0071%

100 0.1 0.0386* 0.0515 0.0945 0.0115* 0.0128 0.0216
0.2 0.0278* 0.0389 0.0833 0.0105* 0.0114 0.0191

0.3 0.0171* 0.0259 0.0712 0.0094* 0.0097 0.0161

0.4 0.0061* 0.0136 0.0614 0.0084* 0.0087 0.0140

0.5 0.0009% 0.0051 0.0529 0.0076* 0.0077 0.0119

0.6 0.0083 0.0041% 0.0439 0.0068* 0.0068 0.0096

0.7 0.0155 0.0122% 0.0331 0.0058 0.0058* 0.0073

0.8 0.0231 0.0208 0.0206* 0.0051 0.0051% 0.0051

0.9 0.0289 0.0275 0.0066* 0.0038 0.0038 0.0027%

250 0.1 0.0380* 0.0453 0.0720 0.0055* 0.0061 0.0101
0.2 0.0291% 0.0350 0.0625 0.0046* 0.0051 0.0085

0.3 0.0206* 0.0256 0.0539 0.0040* 0.0043 0.0073

0.4 0.0131% 0.0173 0.0462 0.0035* 0.0037 0.0062

0.5 0.0067* 0.0103 0.0395 0.0031% 0.0032 0.0052

0.6 0.0023* 0.0051 0.0343 0.0025* 0.0026 0.0042

0.7 0.0043 0.0021% 0.0265 0.0021 0.0021% 0.0031

0.8 0.0077 0.0060* 0.0200 0.0016 0.0016* 0.0021

0.9 0.0115 0.0103* 0.0106 0.0011 0.0011 0.0011%

4 ' o s . ' 4 o w { o
ﬂ'lﬁ'lﬂﬁ 2 mmmmmﬁﬂmmuﬁim (|Blas|) Lmzmﬂmmﬂﬁaummﬁmmﬁﬂ (MSE) voIalszinu

' a s o 4 g ' o Y
ATNITIUNDTUDINILLL AR(1) Lﬁ@i@ﬂﬂgq}ﬂﬁﬂ']qmﬁ'lﬂ (p) tMNUIBYAL 10

|Bias| MSE
n p
RM RMD IRMD RM RMD IRMD
25 0.1 0.0508* 0.0747 0.1648 0.0437% 0.0458 0.0739
0.2 0.0320* 0.0517 0.1413 0.0421% 0.0430 0.0649
0.3 0.0091* 0.0237 0.1131 0.0385 0.0378* 0.0529
0.4 0.0099 0.0009% 0.0880 0.0360 0.0350* 0.0449
0.5 0.0298 0.0232% 0.0606 0.0348 0.0339* 0.0367
0.6 0.0507 0.0474 0.0334* 0.0346 0.0338 0.0313*
0.7 0.0722 0.0706 0.0053* 0.0340 0.0332 0.0256*
0.8 0.0879 0.0897 0.0201* 0.0328 0.0332 0.0216*
0.9 0.1139 0.1175 0.0554* 0.0361 0.0373 0.0215*
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y ' o 4 ' . o w { (J
ﬂ'li'lﬂﬁ 2 mmmmmﬁmﬁnmm (|Bias|) ngﬂ']ﬂﬁ1ﬂmﬁ@uﬂ']’d\?ﬁf]\imaﬂ (MSE) RN I EER ALY

1 a 14 @ 4 Y 1 " w9 1
ATWITTUENDTVDIANWULUY AR(1) Lﬁ@i@ﬂagﬂlﬂﬂﬂ']’gﬂluﬂ']ﬂ (p) IMNUTDUAL 10 (7D)

|Bias| MSE
n P

RM RMD IRMD RM RMD IRMD

50 0.1 0.0748* 0.0938 0.1503 0.0264* 0.0297 0.0484

0.2 0.0535* 0.0700 0.1302 0.0221* 0.0239 0.0407

0.3 0.0323* 0.0456 0.1073 0.0198* 0.0208 0.0343

0.4 0.0142* 0.0246 0.0886 0.0174* 0.0178 0.0282

0.5 0.0006* 0.0078 0.0733 0.0156* 0.0157 0.0233

0.6 0.0168 0.0112* 0.0524 0.0141 0.0141* 0.0180

0.7 0.0291 0.0255* 0.0358 0.0127 0.0125* 0.0136

0.8 0.0432 0.0418 0.0164* 0.0118 0.0118* 0.0098

0.9 0.0563 0.0558 0.0053* 0.0112 0.0113 0.0069*

100 0.1 0.0782* 0.0914 0.1348 0.0163* 0.0187 0.0312

0.2 0.0590* 0.0702 0.1152 0.0131* 0.0146 0.0252

0.3 0.0426* 0.0519 0.0982 0.0106* 0.0115 0.0205

0.4 0.0280* 0.0353 0.0832 0.0090* 0.0095 0.0169

0.5 0.0125* 0.0186 0.0660 0.0077* 0.0079 0.0132

0.6 0.0005* 0.0051 0.0519 0.0066* 0.0067 0.0103

0.7 0.0102 0.0068* 0.0391 0.0055 0.0055* 0.0075

0.8 0.0206 0.0183* 0.0223 0.0047 0.0047* 0.0049

0.9 0.0280 0.0266 0.0076* 0.0036 0.0036 0.0026*

250 0.1 0.0810* 0.0884 0.1152 0.0106* 0.0119 0.0183

0.2 0.0634* 0.0695 0.0966 0.0078* 0.0087 0.0140

0.3 0.0472* 0.0526 0.0810 0.0058* 0.0064 0.0109

0.4 0.0334* 0.0380 0.0670 0.0044* 0.0047 0.0084

0.5 0.0211* 0.0248 0.0538 0.0033* 0.0034 0.0063

0.6 0.0113* 0.0142 0.0432 0.0026* 0.0027 0.0048

0.7 0.0022* 0.0045 0.0326 0.0020* 0.0020 0.0034

0.8 0.0046 0.0028* 0.0232 0.0015* 0.0015 0.0022

0.9 0.0100 0.0088* 0.0120 0.0010 0.0010* 0.0010
7. 19Na15919949 [2] So, B.S. and Shin, D.W., Recursive Mean
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