MNsETITBURsALN 195, 7 30 aufl 2 wmsu-Aguieu 2550 211

/ o~ ~ an ' A o a [% \
NMSSEUNEUAITNISUS SN UE AN IEDNUTAINITIHADS
PAINITINLIIHULLRDBNIRY Lﬁaﬁagaﬁﬁﬂﬁﬂﬂnﬁ
231gn3  mitzialaaana’
wﬁwmé‘wawmam% ?I“Hafj%?i%@] ARNDINRAIN ‘]_]Y]Nﬁ']ﬁ 12121
\ Y : J

UNARED

[V
v Ado

N9 8ATIUR IR RIALNDISHULTBUAT NI LN UANT N AN T DN UDBINI TN LAD I TDINITLANLAY

q
a

WUULRTEE Lﬁaﬁagaumﬂmﬂﬂﬁ fAe3smsUseune 3 35 Ae ABnmsUszunauuuUn@ (Normal method) 35
NIUILNUMIBIINYDIENNTIINNAYEDY (Root of Quadratic Equation method) LWAZ3ABN1TUTZNIURILTE
WUULUN (Bayesian Interval method) Tasmsussuiisuaszanududszansanudatunazarainuniie
iprasiwenudedu Wenunasethawiniu 20, 40, 100 uay 200 Awdees O SAdoud 1 G 10 Toe
Winduadsas 1 ddiaUnAsnandeyaiifinnsuanuaslamasassuazionusiia fvuaiesazsasdfiaund

[
o A

WnAU 5 waz 10 LazmuludaNdatufissiuaNEaiulasas 95 n1siduaseil[Ei5n159aavunuy

e

npufimsla wazyhnamasesdng fu 1,000 a5 Tuwsasaaunisal wan1s3duagulel

o

FnsUssanauuungd A5HWAUTs N udNYsEAnSanndesiulimninaAdul s Ansanaidadun

°

rfmumLLazTﬁﬁhmmn*ﬁwLaﬁwmﬂﬁwmﬂmﬁaﬁumﬁqﬂ WaAmwsdwas 0 winiy 1 ’[unni:ﬁumaommm
A0

FBnsUsEHURIRTINTAIENNISIaIEDY 5T AT IR NUsE AnSanNdasiu i NI AR NUsE AN
ﬁmuL%aﬁuﬁﬁmuﬂLLaﬂﬁmmmnﬁNLaﬁmmﬂﬁaamwmﬁaﬁuﬁwﬁqﬁ] Warurasag1awindy 100 waz 40

Ady '

frsunsiindevazrariaUnAwinaL 5 waz 10 ANEIAY

%,
aa A o

FBn1sUszaadIntvuuud A5HHAUss i udNYsERnSANEatulimndndAdnysEAnsann

a

L%aﬁuﬁﬁ'mumLLa:Tﬁmmmn*ﬁwLaﬁﬂmaa’mammL%aﬁuﬁmqm Tusaensdiae N3l 1 uIAGIBLEIGWINTY
20, 40 waz 200 wHadpsazwasmRaUnf WnAL 5 wazngiif 2 u1ea9E1wnAY 20, 100 Laz 200 LHea3as
arzvARaUnAwiiy 10 Tuifeunnssduzssimwiniines

" 919138 mMadmadiamansuasadn



212 MN5ANFIBUALAIUY 495, T 30 afuf 2 wwneu-quieu 2550

A Comparison on Confidence Intervals Estimation Methods for
the Parameter of Exponential Distribution with Outlier

Wararit Panichkitkosolkul*
Thammasat University (Rangsit Campus), Klong Laung, Pathumthani 12121

Abstract

The objective of this research is to compare three methods of estimation confidence intervals for
the parameter of exponential distribution with outlier. The methods are Normal method, Root of Quadratic
Equation method, and Bayesian Interval method. The research was considered by the approximate
confidence coefficients and the average width of the confidence intervals. The comparisons were done
by using sample sizes are 20, 40, 100, and 200 whereas parameters 6 from 1 to 10 increasing by 1. The
distributions of outliers have chi-squares and lognormal distribution. The percentages of outlier are 5 and
10. All of which are considered at 95% confidence level. This research used the Monte Carlo Simulation
method. The experiment was repeated 1,000 times for each condition. Results of the research are as
follows:

Normal method, this method meets both requirement of approximate confidence coefficient not
lower than given confidence coefficient and the average confidence interval widths are lowest when the
parameter 6 is 1 in all sample sizes.

Root of Quadratic Equation method, this method meets both requirement of approximate
confidence coefficient not lower than given confidence coefficient and the average confidence interval
widths are lowest when sample sizes are 100 and 40 whereas the percentages of outlier are 5 and 10,
respectively.

Bayesian Interval method, this method meets both requirement of approximate confidence
coefficient not lower than given confidence coefficient and the average confidence interval widths are
lowest in two cases. First case, sample sizes are 20, 40, and 100 when the percentage of outlier is 5.
Second case, sample sizes are 20, 100, and 200 when the percentage of outlier is 10 in most parameter
values.

1 Lecturer, Department of Mathematics and Statistics.
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) 385 SouazvavAdaUnAWini 5 SouazaasprdaUnfAwiniy 10
Mo Yszaruan n=20 n=40 n=100 n=200 n=20 n=40 n=100 n=200
1 N 0.915 0.936 0.945* 0.945* 0.937 0.945 0.940* 0.963*
RQ 0.954* 0.945* 0.957* 0.952* 0.952* 0.948* 0.941* 0.972*
0.938 0.933 0.924 0.886 0.926 0.904 0.818 0.733
2 0.909 0.931 0.925 0.921 0.902 0.916 0.907 0.885
RQ 0.956* 0.952* 0.953* 0.956* 0.962* 0.964* 0.943* 0.925
0.947* 0.939* 0.940* 0.942* 0.940* 0.946* 0.930 0.891
3 N 0.900 0.911 0.931 0.916 0.890 0.879 0.879 0.825
RQ 0.963* 0.959* 0.950* 0.943* 0.969* 0.949* 0.940* 0.883
0.953* 0.955* 0.946* 0.952* 0.955* 0.939* 0.926 0.924
4 N 0.895 0914 0.905 0.914 0.884 0.883 0.858 0.784
RQ 0.963* 0.953* 0.948* 0.934 0.964* 0.946* 0.922 0.849
0.955* 0.951* 0.957* 0.941* 0.952* 0.955* 0.954* 0.940*
5 N 0.910 0.904 0.907 0.904 0.885 0.853 0.848 0.773
RQ 0.966* 0.959* 0.953* 0.931 0.961* 0.949* 0.921 0.844
B 0.955* 0.954* 0.955* 0.953* 0.943* 0.950* 0.947* 0.945*
6 N 0.899 0.894 0.914 0.876 0.881 0.873 0.824 0.748
RQ 0.962* 0.956* 0.952* 0.924 0.963* 0.955* 0.888 0.824
0.946* 0.951* 0.957* 0.949* 0.947* 0.961* 0.942* 0.956*
7 0.906 0.909 0.892 0.878 0.870 0.858 0.811 0.742
RQ 0.966* 0.952* 0.943* 0.927 0.958* 0.949* 0.898 0.815
0.956* 0.948* 0.940* 0.949* 0.948* 0.945* 0.953* 0.939*
8 0.911 0.925 0.893 0.891 0.865 0.860 0.806 0.743
RQ 0.963* 0.958* 0.946* 0.930 0.960* 0.946* 0.895 0.839
0.951* 0.947* 0.950* 0.945* 0.947* 0.960* 0.949* 0.943*
9 N 0.900 0.901 0.920 0.882 0.888 0.868 0.814 0.745
RQ 0.953* 0.957* 0.957* 0.927 0.973* 0.960* 0.893 0.840
0.939* 0.952* 0.946* 0.955* 0.959* 0.957* 0.961* 0.943*
10 N 0.904 0.909 0.892 0.876 0.863 0.859 0.807 0.746
RQ 0.968* 0.964* 0.941* 0.921 0.963* 0.939* 0.903 0.813
B 0.959* 0.956* 0.944* 0.958* 0.945* 0.958* 0.957* 0.962*
e A3natszanuitulisdssnusudssanianadeiulishniadudssinsanudeduiitimun
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Mo Uszaum n=20 n=40 n=100 n=200 n=20 n=40 n=100 n=200
1 N 0.953* 0.963* 0.967* 0.955* 0.969* 0.970* 0.959* 0.964*
RQ 0.958* 0.971* 0.963* 0.952* 0.950* 0.968* 0.959* 0.961*

0.943* 0.956* 0.916 0.888 0.923 0.919 0.817 0.645

2 0.856 0.823 0.855 0.827 0.845 0.845 0.827 0.782
RQ 0.969* 0.958* 0.964* 0.968* 0.967* 0.968* 0.947* 0.941*

0.963* 0.949* 0.950* 0.929 0.946* 0.939* 0.918 0.879

3 0.732 0.734 0.737 0.715 0.742 0.727 0.673 0.604
RQ 0.957* 0.959* 0.947* 0.944* 0.973* 0.961* 0.949* 0.903

0.946* 0.951* 0.940* 0.943* 0.965* 0.953* 0.946* 0.929

4 N 0.658 0.672 0.644 0.642 0.654 0.621 0.575 0.479
RQ 0.960* 0.958* 0.957* 0.949* 0.955* 0.962* 0.929 0.863

0.950* 0.950* 0.948* 0.954* 0.941* 0.946* 0.953* 0.925

5 N 0.621 0.563 0.590 0.581 0.609 0.557 0.508 0.410
RQ 0.965* 0.960* 0.946* 0.931 0.973* 0.953* 0.932 0.844

0.952* 0.951* 0.959* 0.949* 0.958* 0.951* 0.958* 0.935

6 N 0.584 0.544 0.530 0.480 0.532 0.536 0.433 0.361
RQ 0.965* 0.964* 0.952* 0.928 0.966* 0.941* 0914 0.865
0.956* 0.954* 0.961* 0.940* 0.951* 0.942* 0.945* 0.942*

7 0.518 0.507 0.482 0.491 0.519 0.466 0.417 0.285

RQ 0.962* 0.948* 0.951* 0.928 0.960* 0.949* 0.902 0.821
0.948* 0.942* 0.955* 0.958* 0.950* 0.955* 0.953* 0.939*

8 0.500 0.482 0.485 0.459 0.464 0.438 0.384 0.275
RQ 0.976* 0.962* 0.949* 0.923 0.972* 0.948* 0911 0.810
0.967* 0.952* 0.946* 0.954* 0.961* 0.956* 0.939* 0.955*

9 0.503 0.452 0.445 0.409 0.457 0.418 0.348 0.270
RQ 0.965* 0.955* 0.946* 0.923 0.964* 0.945* 0.907 0.816
0.955* 0.948* 0.946* 0.942* 0.953* 0.948* 0.950* 0.948*

10 N 0.491 0.436 0.432 0.403 0.434 0.404 0.333 0.252
RQ 0.970* 0.952* 0.939* 0.915 0.973* 0.943* 0.903 0.792
B 0.958* 0.945* 0.941* 0.945* 0.961* 0.946* 0.940* 0.939*
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il n=20 n=40 n=100 n=200 n=20 n=40 n=100 n=200
1 N N N N RQ RQ N N
2 B B RQ RQ B RQ RQ )
3 B B RQ RQ B RQ RQ °
4 B B RQ B B RQ B B
5 B B RQ B B RQ B B
6 B B RQ B B RQ B B
7 B B RQ B B RQ B B
8 B B RQ B B RQ B B
9 B B RQ B B RQ B B
10 B B RQ B B RQ B B
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"0 n=20 n=40 n=100 n=200 n=20 n=40 n=100 n=200
1 N N N N N N N N
2 B B RQ RQ B RQ RQ RQ
3 B B RQ RQ B RQ RQ )
4 B B RQ RQ B RQ B °
5 B B RQ B B RQ B )
6 B B RQ B B RQ B B
7 B B RQ B B RQ B B
8 B B RQ B B RQ B B
9 B B RQ B B RQ B B
10 B B RQ B B RQ B B
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