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Abtract

The research aims to study and compare the efficiency of estimating the parameters of the Shanker
distribution between the maximum likelihood estimation (MLE) and the method of moment (MOM) methods by

simulating the data when setting = 0.3, 0.5, 1.0, 1.5 and 2.5, respectively. The sample sizes used in the study
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were 20, 40, 60, 80 and 100. In addition, both parameter estimation methods are applied for real data with
goodness-of-fit tests presented. The results of the simulation study showed that the maximum likelihood
method (MLE) and the method of moments (MOM) were effective in estimating the parameters of the Shanker
distribution because they gave an estimate that approached the true value as the sample size increased.
Considering the absolute value of BIAS, it is found that the MLE method gives a lower absolute value of BIAS
than the MOM method, except for = 0.3 and 0.5 (< 1) and n = 80 and 100, where the MOM method gives a
lower absolute value of BIAS than the MLE method. However, the MOM method has a lower variance than the
MLE method. From the comparison of the parameter estimation of both methods with the three real datasets,
it is found that the MLE method gives estimates that are more consistent with the real datasets than the MOM
method. On the other hand, the MOM method gives a faster number of rounds to converge to the answer than

the MLE method.

Keywords : Shanker distribution, Maximum Likelihood Estimation, Method of Moments
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1. InqUsraeAnsIY

1.1 Lﬁaﬁﬂ‘lﬂ’lﬂigﬁVI%ﬂ’]WiUﬂ’liﬂiwﬂmﬁ’]W’ﬁWﬁLm@%‘l]@dﬂﬂiLLﬁ]ﬂLLﬁNLL“MLﬂaﬁfﬂﬁﬂsﬁgﬂ’]’wﬁ’mxLﬂu%ﬁ@j(ﬂ
(Maximum Likelihood Estimation : MLE) wag3Svaalaiuus (Method of Moment : MOM)

1.2 1l oL suiiisuyszAns ainnnsUszunansgni 1935 anzinazidugegn (Maximum Likelihood

Estimation : MLE) wag3svaslaaus (Method of Moment : MOM)
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Han1sIATEidayauazaiusnena
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LaEdnNS¥Es1uIU 500 50U HANSANY MUY MLE wag MOM fiuszavisnwlunisussanasmnsifimesasnisuan
wauanediesaniAussna 6 IndldssfuAmsiined 6 Wle n— oo sglsfinmnisussana 6 vesis 2 33
fimnuuana1sdudndes finn519i 1 89 5 winRasandusensdnuiinsdg 0=03 uaz 0=0.5(6<1)735 MLE
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A |BIAS| #1171 MLE daulunsdl 9=1.0 1.5uaz 2.5 (>1) wu313s MLE ToF |BIAS]| #1n37 MOM YN ANYUIA
0819 0819l57n035 MOM Juaglien MSE #1ni133 MLE lunnnsel enidunsdl =0.3 wag 7 =20 40 Laz 60

4935 MOM 2gdA1 MSE gendndnies  1d oWa15u1AIAINLUITUTIY (Variance) 203AUSE U1 UNI1T0 0%

LYNFAIDY1NITULEUD ﬁ’qgﬂﬁ 3038l 6=03(0<1) g‘d'ﬁ 4 nsel 9=1 LLazgﬂﬁ 5038l 0=2.5(6>1) wuinis

MOM usnUszanafifa1nnueUsusiusininds MLE FansivilSeusiisunisussanaminisniimeasseninads MLE

wag MOM seAauulsUsau (Variance) uanalanaguin 3 fis 5Ui 5

A15197 1 ANUSTUIUINISITMBSAEID MLE kagis MOM Wla @ =0.3 nsdl <1

MLE MOM
n
0 |B14S| MSE 0 |BIAS]| MSE

20 0.4585 0.1585 0.0269 0.4670 0.1670 0.0284
40 0.2478 0.0521 0.0029 0.2451 0.0548 0.0030
60 0.3387 0.0387 0.0017 0.3436 0.0436 0.0019
80 0.2653 0.0346 0.0013 0.2698 0.0301 0.0009
100 0.2775 0.0224 0.0006 0.2844 0.0155 0.0002

A15199 2 ANUTEUIUNISITMBIAI8IT MLE wagds MOM e €=0.5 nsil O<1

MLE MOM
n
0 |BI4S| MSE 0 |BIAS]| MSE

20 0.6265 0.1265 0.0204 0.6379 0.1379 0.0197
40 0.5647 0.0648 0.0064 0.5729 0.0729 0.0054
60 0.4685 0.0315 0.0023 0.4659 0.0346 0.0012
80 0.5074 0.0074 0.0018 0.5060 0.0060 0.00005
100 0.5020 0.0020 0.0015 0.5007 0.0007 0.00001
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A15199 3 ANUTEUIUNISITMBIANIEIT MLE wagds MOM e 0 =1

MLE MOM
n
0 |B14S| MSE 0 |BIAS]| MSE

20 1.2319 0.2319 0.0790 1.2637 0.2637 0.0722
40 1.1200 0.1200 0.0301 1.1400 0.1400 0.0200
60 1.0642 0.0642 0.0163 1.0709 0.0709 0.0051
80 0.9828 0.0172 0.0098 0.9740 0.0260 0.00072
100 1.0137 0.0137 0.0072 1.0256 0.0256 0.00071

A1519% 4 ANUTTUIUNISITMBIAEID MLE kagis MOM Wla @ =1.5 nsal @>1

MLE MOM
n
0 |BIAS| MSE 6 |B14S| MSE
20 13210 0.1790 0.0522 1.3009 0.1990 0.0408
40 1.5438 0.0438 0.0307 1.5502 0.0502 0.0034
60 1.4815 0.0185 0.0225 1.4666 0.0334 0.0013
80 1.4960 0.0040 0.0211 1.4870 0.0130 0.0003
100 1.5021 0.0021 0.0184 15111 0.0111 0.0002

A15199 5 ANUTEUIUNISITMBIA83T MLE wagds MOM e 0=2.5n56 > 1

MLE MOM
n
0 |BIAS| MSE 6 |B14S| MSE
20 2.0415 0.4585 0.3441 2.0259 0.4741 0.2284
40 2.0902 0.4098 0.1997 2.0606 0.4394 0.1939
60 2.3968 0.1032 0.0531 2.8500 0.3500 0.1607
80 2.4338 0.0662 0.0409 2.6846 0.1846 0.0397
100 2.5084 0.0084 0.0366 2.6302 0.1302 0.0192
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Tuduilldadniuns@nwilagagtdiauenisiuieuiisunisuseanaamisidinesaig MLE fu MOM fiuteya

339 U 3 YANTBUNINTINAOUNIEAIFUAGIEAT K-S test Asaunsn (9)

K-S =sup Fn(x)—FO(x)| 9)

We  F,(x) Ao Meidunisuanuiasasauvassiiegi
F,(x) #8 fladdunisuaniasaranvesuszyinsiininll
no As I

p A9 WUNITIwes

FNAT K-S test FAWUAE p -value > 0.05 LaAIIIYBYaITILANNABARSBIAUNITHANLAITIABINTNAHDU

FUazdunveetoyadTang 3 Yadlilunsinw laun

¥

Foyayaiil fnsfnuindugniu (ball bearings) $1uu 23 $u TngindtumldRgusounouande (failure) foyail
gnianlfifusegraiiesiuiouuiin GASIP :uaziBuavesdoyadsdl (5 17.88 2892 33 4152 4212 4560
48.40 51.84 5196 54.12 5556 67.8068.64 68.64 68.88 84.12 93.12 98.64 105.12 10584 127.92
128.04 173.40

Fayayaii2 nafiinanuaumaivenszanvenasesdu 63 v Fedeyagninilunileiudalug tielaunse

[

$n98sldine Toyadded (6] 0046 1.436 2592 0140 1492 2600 0150 1.580 2670 0.248 1.719
2717 0280 1794 2819 0313 1915 2820 0389 1920 2878 0487 1.963 29500.622 1.978
3.003 0900 2.053 3.102 0.952 2.065 3304 0.996 2.117 3.483 1.003 2.137 3500 1.010 2.141 3.622
1.085 2.163 3.665 1.092 2.183 3.695 1.152 2240 4.015 1.183 2.341 4.628 1.244 2.435 4.806 1.249
2.464 4.881 1.262 2.543 5.140

Fayayni3 yatayaainnisvegeueignisldeuvedtaloaauas (LED) Adoyasdeens 58 fed1s Ndseaunis

Wuwes 0.25 Wienuiseuie lndaendeganudumarfidunalangldteulunsldnuniernudulugadeya

A

=]

PALT fifiennuidunaiifionun Sauanstouadsd (7] 0.18,0.19, 0.19, 0.3, 0.36, 0.40 0.44, 0.44, 0.45, 0.46, 0.47,
0.53,0.57, 0.57, 0.63, 0.65, 0.70, 0.71, 0.71, 0.75, 0.76, 0.76, 0.79, 0.80, 0.85, 0.98, 1.01, 1.07, 1.12, 1.14, 1.15,
1.17, 1.20, 1.23, 1.24, 1.25, 1.26, 1.32, 1.33, 1.33, 1.39, 1.42, 1.50, 1.55, 1.58, 1.59, 1.62, 1.68, 1.70, 1.79, 2.00,

2.01, 2.04, 2.54, 3.61, 3.76, 4.65, 8.97
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M13199 6 AUTEUIUNITIABIAMETT MLE 3T MOM Uae K-S test vaddayaiss

MLE MOM
doya 6 uuseulunis K-S g uuseulums K-S
uail guinmeAmey (p-value) guimeAmey (p-value)
1 0.02766 5 0.1885 0.02768 3 0.1888
(n=23) (0.3432) (0.3414)
2 0.76662 7 0.1439 0.77822 5 0.1529
(n=63) (0.1331) (0.0945)
3 1.08561 8 0.1403 1.09665 6 0.1441
(n=58) (0.1850) (0.1628)

1NA51991 6 LeNTUIINToyayadl 1 89 YAN 3 NUI1MIT MLE uagds MOM Husedniainlunis

UM 518naTves SD LHeeanns@edisivie K-S test auazliia p-value > 0.05 uansirtoyaasdluudazyn

FaNa1INAIUADAAZDINU SD Wi ag19L5AMIUAT MLE a7 0ud5n15UssunauA I nimasnaaAn K-S test 7114e0

p-value = 0.05 wargan313s MOM lunnnsdl agnslsinuds MOM azgidmAnauliiang1is MLE

[

d5Unan153e

o

AN5398

o

fihauensinwuazmaFoufieuiinmsussnudmniinesdeiin s dugigauazitues
luuddmnsunisuanuaissnes lnen1sdnaeseyalvdnisianuaiwsaunesivun @ = 0.3 0.5 1.0 1.5 uag 2.5
WINNSANY NSEd 7 = 20 40 60 80 Wag 100 WANISANYINUIIID MLE wazdd MOM fuszdndainlunisuszui
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