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Abstract

Using the restricted least squared
method to estimate transition probability matrix
of large scales Markov Chain is equivalent to
solving a quadratic programming problem (QPP)
that can be solved by the ‘quadprog’ function in
toolbox of MATLAB. However, by using the
quadprog’ function to solve the problem, it take
quite a long time. Therefore the aim of this work
is to propose the decomposition method for
estimation with research hypothesis: the average
time to estimate transition matrix is decreased
and the SSE of both methods are not different. It
can be concluded that the decomposition
should be used for

method estimating

probability statistics in transition matrix of

Markov Chain when it has the number of states



in more than 100 because it has less average
time to estimate transition matrix than the
‘quadprog’ function does.
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FTN17 WALBREATANNNLANANNTZIINGAN SSE 189i9aa99n WeauiuaAlEainWaridu quadprog

AU | AU Waridu quadprog ABnnsutiedau Satay
gz | dumeu SSE anlunng SSE anlunng ANUANFNS
n T sz sz 189A1SSE
10 10 2.8626 x 10* 0.0411 0.0723 0.0398 25156.76

20 9.9782 x 10" 0.0202 0.1653 0.0377 16466.11
40 0.0030 0.0205 0.3176 0.0382 10486.67
80 0.0052 0.0214 0.4795 0.0387 9121.15
100 0.0068 0.0222 0.7079 0.0392 10310.29
20 10 1.3953 x 10" 0.0649 0.0092 0.0874 6493.56
20 3.4498 x 10™ 0.0783 0.0118 0.0903 3320.49
40 8.8007 x 10" 0.0792 0.0382 0.0877 4240.56
80 0.0021 0.0811 0.0901 0.0873 4190.48
100 0.0022 0.0883 0.1323 0.0915 5913.64
30 10 1.0300 x 10" 0.2732 5.4830 x 10" 0.1540 432.33
20 2.3563 x 10™ 0.2906 0.0026 0.1537 1003.42
40 45468 x 10 0.2737 0.0016 0.1469 251.90
80 0.0011 0.3087 0.0080 0.1534 627.27
100 0.0012 0.3128 0.0044 0.1528 266.67
40 10 5.6082 x 10° 1.0316 5.5874 x 10° 0.2420 0.37
20 1.3112 x 10" 1.0646 2.6925 x 10” 0.2309 105.35
40 3.1998 x 10" 1.0767 9.9347 x 10™ 0.2282 210.58
80 5.7071 x 10* 1.0814 7.9399 x 10" 0.2296 39.12
100 7.3949 x 10 1.0884 0.0018 0.2302 143.41
50 10 4.0751 x 10° 5.2242 3.3175 x 10° 0.3631 18.59
20 8.9111 x 10° 5.2032 8.1762 x 10° 0.3481 8.25
40 2.0605 x 10" 5.3329 2.0152 x 10" 0.3238 2.20
80 3.9972 x 10" 5.1377 4.2826 x 10" 0.3455 714
100 5.0434 x 10" 5.4145 5.2252 x 10° 0.3443 3.60
60 10 3.0201 x 10° 19.9159 2.0881 x 10° 0.5280 31.07
20 6.7679 x 10° 19.8151 5.3340 x 10° 0.6066 21.19
40 1.4522 x 10" 19.8277 1.2410 x 10" 0.4950 14.54
80 2.9085 x 10 20.1032 2.8602 x 10” 0.4888 1.66
100 3.4266 x 10 19.9177 3.2701 x 10" 0.4765 4,57




MU | U Warii quadprog ABnuLiedau Satay
AnNUL funeu SSE nanlunig SSE nanlunig AYINLANGING
n T sz sz 189A1SSE
70 10 3.5916 x 10° 56.7337 1.2841 x 10° 0.7656 64.25
20 6.5341 x 10° 56.6855 3.6835 x 10° 0.7510 43.63
40 1.3847 x 10" 56.3064 1.0330 x 10" 0.7472 25.40
80 2.4866 x 10" 56.0143 1.7763 x 10" 0.7102 28.57
100 3.1790 x 10" 55.2967 2.7282 x 10™ 0.6747 14.18
80 10 3.3280 x 10° 125.6306 1.3576 x 10° 0.9077 59.21
20 5.9041 x 10° 126.3160 3.1372 x 10° 0.9548 46.86
40 1.3393 x 10" 123.6948 7.6197 x 10° 0.9611 43.11
80 2.4004 x 10" 123.7975 1.4703 x 10" 1.1165 38.75
100 2.9711 x 10" 123.6773 1.6702 x 10" 1.0819 43.79
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AN99N 2 WAANANLRALIBILATINTBIAITHAAIALARDILS

ANAIFBILAZIIANRAE (AuR) NN senauANdae

AEnNsuLiada
AU AU Aannsutiedan
A07UT n ﬂfum@u T SSE L’J@’ﬂuﬂ’ﬁﬂi‘z&l’]m
100 10 1.0756 x 10° 1.4660
20 21211 x 10° 1.5774
40 4.4508 x 10° 1.4396
80 6.0088 x 10° 1.4802
100 1.0329 x 10" 1.4695
120 10 6.0121 x 10° 2.4449
20 1.3864 x 10° 2.3181
40 2.7933 x 10° 2.3496
80 5.0090 x 10° 2.3312
100 7.0649 x 10° 2.2991
140 10 6.0544 x 10° 3.5181
20 1.2088 x 10° 3.4536
40 1.3992 x 10° 3.5376
80 3.3558 x 10° 3.5886
100 4.8283 x 10° 3.4808
160 10 2.0259 x 10° 4.6234
20 1.9282 x 10° 4.6708
40 1.4308 x 10° 4.7238
80 3.1043 x 10° 4.6516
100 3.0619 x 10° 46739
180 10 5.5020 x 10° 6.4559
20 1.0060 x 10 6.4392
40 5.6486 x 10° 6.6829
80 3.4189 x 10° 6.5754
100 3.7169 x 10° 6.4718
200 10 1.3708 x 10° 8.3602
20 1.3133 x 10° 8.1714
40 3.4121 x 10° 8.4456
80 45452 x 10° 8.4550
100 2.9754 x 10° 8.5159

AU MU A5n1TuLadIU
A0UT N ‘i‘]’:uﬁl’ﬂu T SSE mmlumiﬂi:mm
250 10 8.3902 x 10° 16.4065
20 3.6361 x 10° 15.0969
40 5.0065 x 10° 15.5965
80 1.0753 x 10° 15.7215
100 1.2091 x 10° 15.5851
500 10 2.6807 x 10" 132.0469
20 4.9426 x 10”7 121.5843
40 9.3410 x 10" 119.5634
80 2.1056 x 10° 122.4724
100 5.0983 x 10° 123.9986
1000 10 5.8845 x 10° 1.3141 x 10°
20 47418 x 10° 1.1877 x 10°
40 7.4658 x 10° 1.1413 x 10°
80 3.8162 x 10" 1.1428 x 10°
100 4.6954 x 10”7 1.1497 x 10°




