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Abstract

Count data are commonly found in a wide range of disciplines from medical to social sciences.
Regarding an interval estimation for a mean, researchers tend to assume that count data have a Poisson
distribution, in which the mean and variance are equal and the interarrival time has an Exponential distribution.
A plausible explanation is that the confidence interval for the Poisson mean is simpler to compute and
readily found in virtually all statistical programs. However, when count data are generated from a renewal
process, the interarrival time of count data can possess any distribution. This paper, therefore, aims to study
the performance of seven confidence intervals constructed for the Poisson mean, provided interarrival
time is set to be Gamma or Weibull distribution. Because of the given distributions, variance of count data
shows to be either greater or smaller than the average. Count data generated from a negative Binomial
model is also investigated. The findings show that the Index of Dispersion (ID) can be used to predict the
performance of the confidence intervals. If ID is less than or equal to one, all confidence intervals produce
the coverage probabilities greater than or equal to the desired confidence level (0.95). On the contrary,
if ID is greater than one, the resulting coverage probabilities are lower than the desired confidence level.

Moreover, an increase in the sample size is found to have a marginal effect on the coverage probability.

Keywords: Confidence Interval, Mean, Poisson Distribution, Renewal Process
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0.948 snnvienasniuiiesdntosustliiiu 0.01 (CP>
0.938) snuiufiesanunsalifien fe Fasanunderiuis
Wald 743 7 = 15, 1 = 1 ¢ CP fifUsvanas 0.9196 wiii
Fodunnetmils fie aunfietne » fidnwikasAade
1 dawasionn CP Wantes laevnn u daves n Aasavd
awalngiiield P faqlndiAes 0.95 uenani »
Sedamalvirueriedevest (4L) Fwasdranamin
n fiAfinsnniy warmaseudieuds wuii 38 Wee
U3 CP ganii3Eug uasiloriads 4 iiuundy
CP favanaadilng 0.95 wndu wy e 7 = 25 uay
A1 WINAY 1, 3, 5, uag 10 AgdlAn CP iy 0.9832,
0.9644, 0.9571 waz 0.9525 AUAINU
dmsunsaiitszeznansyrhnamnnsalimsuanuag
layadidl (1, @ = (142, 0.91), (5.87, 3.76) ¥4 2
anunnsaliiAn 1D wihiu 0.64 wuinta 738 Trkeedid
CP 11nnin 0.95 Havuade 1inndn 0.98
Tngranisiasasualunsed 2 uazlunsdd
(1,0 = (2.51,4.24), (5.1, 8.64) s 2 @aunnsafidien 1D
Wity 1.69 azwudlunnisien CP fnd 0.95 1ag s
WCC fuuiliudilien cp qaﬂ’jﬁ%guq wilaueTnae
yosrsnnuiy Tnsnanisiaesagudtlunsed 3
SleszernansyvhnayynsaEinisuanuaunLLNTid
(1, 0%) = (1.29, 0.82), (15.43, 9.88) agiien ID Winduwiniu
0.64 U&A1 CP 3INN15318048A11INN31 0.95 Tunnis
Tnenansiiaesasusilunssil 4 uasislermum (u,0%) =
(0.88,1.48),(3.61, 6.10) azlden ID whiuwiniu 1.69 wan
M1 CP gndn 0.95 Tuynas Tnenanisdiassasudily
597 5wl namiieutunsdliszeziansewing
mansaliimsuanuadlaya®s wee fuwliiudilien cp
q&mfﬁ%%q wiALETIRAsTR TNy
m31971 6 aguAmnuiasdudusunazay
1038 09Y AU ILIUTUTILN9IN N THANKA
yAuudaaudasiian 1D 1nnd 1 e wuin3E Wee
A1 CP gegalunnuunadiegauddinnioeninsenu

o

HedAgnmun 0.95

a31eit 1 arwnhasdudusiuuazanueiiedeves
Fuarudesiuis 7 38 Wothaiansewing
MaARANSEiNTHANLAUUIRYEAS
(D = 1)

' & v o
AUUILUVUANTIN (ANYIIDAY)

nsalUszENI 4 = 6> = 1

n
35
15 25 50 | 100 | 200
g | 09196 | 09450 | 09859 | 09429 | 0.9498
(1.003) | (0.779) | (0553) | (0.391) | (0.277)
0.9801 | 0.9832 | 0.9814 | 0.9828 | 0.9835
WCC
(1.230) | (0.958) | (0.678) | (0.480) | (0.339)
oo | 09503 | 09425 | 09412 | 0.9475 | 09467
(1.035) | (0.795) | (0.558) | (0.393) | (0.278)
0.9503 | 0.9425 | 0.9412 | 0.9473 | 0.9467
MSC
(1.035) | (0.795) | (0.558) | (0.393) | (0.278)
0.9503 | 0.9425 | 0.9412 | 0.9473 | 0.9467
AWC
(1.003) | (0.779) | (0553) | (0.391) | (0.277)
_ 0.9503 | 0.9425 | 0.9412 | 0.9473 | 0.9467
Uniform
(1.031) | 0.792) | (0.557) | (0.393) | (0.277)
reffrens | 09635 | 09533 | 09498 | 0.9475 | 09467
Y5 1 (1.018) | (0.785) | (0555) | (0.392) | (0.277)
AsAUsEYNTA p = o* = 3
ad n
90
15 25 50 | 100 | 200
wag | 0:9965 | 09526 | 09850 | 09500 | 09511
(1.749) | (1.358) | (0.960) | (0.679) | (0.480)
0.9632 | 0.96a4 | 0.9627 | 0.9673 | 0.9643
WCC
(1.891) | (1.467) | (1.037) | (0.739) | (0.519)
o | 09550 | 09500 | 09489 | 0.9507 | 0946
(1.768) | (1.366) | (0.963) | (0.681) | (0.481)
0.9458 | 0.9500 | 0.9489 | 0.9507 | 0.9496
MSC
(1.768) | (1.366) | (0.963) | (0.681) | (0.481)
0.9458 | 0.9500 | 0.9489 | 0.9507 | 0.9496
AWC
(1.749) | (1.358) | (0.960) | (0.679) | (0.480)
, 0.9550 | 0.9500 | 0.9489 | 0.9507 | 0.9496
Uniform
(1.765) | (1.365) | (0.963) | (0.680) | (0.481)
effrevs | 09958 | 09600 | 09489 | 0.9505 | 09496
Y5 1 (1756) | (1.361) | (0.961) | (0.680) | (0.481)
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P ' 2 v A dl | % A
f15799 1 ﬂ?’m‘lﬂﬂgL‘Uuﬂlli’]llLLa%ﬂ’J'lllEJ’nLQaEJGUEN M990 2 mmuwmﬁu@ UIFIULLALAINUYNIRAY

IANUTBLUT 7 3T 1EIDYIIA1TYIING 999979AULTRLAUNG 7 3T ey aIan
NSARMANTAIINITUINUIMU LA sgrinnsiinnnsaiiinisuanuashiyaid
(ID = 1) (#99) ID = 0.64
nsaiusEYv NIl 4 = > = 5 aairazudusau (Auediade)
— n AsalUsEYINSH p = 1.42, 6> = 0.91
90
15 25 50 100 200 - n
Wald | 09928 | 09469 | 0.9480 | 0.9501 | 0.9497 15 25 50 100 | 200
a
(2.262) | (1.754) | (1.241) | (0.877) | (0.621) Wald 0.9844 | 0.9822 | 0.9818 | 0.9817 | 0.9858
a
wee 0.9570 | 0.9571 | 0.9624 | 0.9594 | 0.9596 (1.200) | (0.931) | (0.659) | (0.466) | (0.330)
(2.372) | (1.839) | (1.301) | (0.920) | (0.651) wee | 0:9933 | 09955 | 0.9951 | 0.9947 | 0.9963
(2.276) | (1.760) | (1.243) | (0.878) | (0.621) . 0.9863 | 0.9886 | 0.9865 | 0.9832 | 0.9865
e |09518 [ 09518 | 09899 | 09507 | 09504 (1.228) | (0.943) | (0.663) | (0.468) | (0.330)
(2.276) | (1.760) | (1.243) | (0.878) | (0.621) visc | 0:9863 | 0.9886 | 0.9865 | 0.9855 | 0.9865
e | 09518 | 09518 | 09099 | 09507 | 09508 (1.228) | (0.943) | (0.663) | (0.468) | (0.330)
(2.262) | (1.754) | (1.241) | (0.877) | (0.621) AWC 0.9863 | 0.9841 | 0.9865 | 0.9832 | 0.9865
(1.200) | (0.931) | (0.659) | (0.466) | (0.330)
nif 0.9518 | 0.9518 | 0.9499 | 0.9507 | 0.9504
nirorm
(2.274) | (1.759) | (1.243) | (0.878) | (0.621) Uniform | 0-9863 | 0.9886 | 0.9865 | 0.9832 | 0.9865
(1.224) | (0.941) | (0.663) | (0.467) | (0.330)
ot 0.9518 | 0.9518 | 0.9494 | 0.9507 | 0.9523
errreys
> 1 (2267) | (1.756) | (1.201) | (0.878) | (0.621) Jeffreys | 02863 | 0-9839 1 0.9865 | 0.9855 | 0.9865
. - (1.210) | (0.935) | (0.661) | (0.467) | (0.330)
ASAUUIZYINTU p = 67 = 10 - -
nsuUsEvnNsd u = 5.87, ¢* = 3.76
n
35 . n
15 25 50 100 200 35
15 25 50 100 200
Walg | 09539 | 09525 | 09509 | 0.9497 | 0.9505 09851 | 09850 | 0.9860 | 0.9853 | 05850
a
3.198) | (2.479) | (1.753) | (1.240) | (0.877) Wald : ’ ’ X X
( @ (2.449) | (1.898) | (1.382) | (0.949) | (0.671)
0.9539 | 0.9525 | 0.9559 | 0.9547 | 0.9561
WCC | e | 25000 | (1798 | (12709 | (0.898) wee | 0:9892 | 0.9888 | 0.9897 | 0.9890 | 0.9888
i i i i i (2.551) | (1.978) | (1.399) | (0.989) | (0.699)
sC 09514 1 0.9505 | 0.9521 | 0.9502 | 0.9504 0.9866 | 0.9866 | 0.9859 | 0.9858 | 0.9852
(3.209) | (2.483) | (1.754) | (1.240) | (0.877) SC 2.462) | (1.905) | (1.385) | (0.950) | (0.672)
mec | 09514 | 0.9505 | 0.9521 | 0.9502 | 0.9504 wse | 09866 | 09845 | 0.9877 | 0.9858 | 0.9852
awe | 09514 | 09505 | 09521 | 0.9502 | 0.9504 0.9866 | 0.9845 | 0.9859 | 0.9858 | 0.9852
(3.198) | (2479) | (1.753) | (1.240) | (0.877) M (2.a09) | (1898) | (1342) | (0.949) | (0.671)
. 0.9514 | 0.9505 | 0.9521 | 0.9502 | 0.9504 0.9866 | 0.9866 | 0.9859 | 0.9858 | 0.9852
Uniform Uniform : : : : :
(3.207) | (2.483) | (1.754) | (1.240) | (0.877) (2.460) | (1.904) | (1.344) | (0.950) | (0.672)
0.9514 | 0.9505 | 0.9521 | 0.9502 | 0.9518 0.9839 | 0.9845 | 0.9864 | 0.9858 | 0.9860
Jeffreys Jeffreys
(3.202) | (2.480) | (1.753) | (1.240) | (0.877) (2.453) | (1.900) | (1.343) | (0.950) | (0.671)
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= ' 2 v A P ' 2 v A
M990 3 mmuwuﬂu@mmLLasmmmaLaawm M990 4 mmm%LﬂuﬂmammsmmmaLaaaﬁuaﬂ

IANNTOIUNT 7 35 LU IaTE WIS YRANUTDLUNT 7 3D WIoW19Ia158wINans
Ainwgnsaliinisuanuashiyaiidl 1D = 1.69 \AALANSAEINISLANUANLLTE ID = 0.64
anuiazidudusan (anuenaade) anuiazidudusan (anuenaede)
nsaiusEUngdl u = 2.51, ¢* = 4.24 nsaiUszngdl 4 = 1.29, ¢* = 0.82
90 90
15 25 50 100 | 200 15 25 50 100 | 200
el | 0859% | 0:8556 | 08633 | 0.8697 | 0.8690 e | 09770 | 0.9832 | 09832 | 0.9842 | 0.9857
a a
(1.594) | (1.238) | (0.877) | (0.621) | (0.439) (1.143) | (0.887) | (0.628) | (0.445) | (0.314)
e | 08908 | 08950 | 0.8946 | 09028 | 09032 e | 0:9956 | 09950 | 0.9958 | 0.9954 | 09961
(1.749) | (1.357) | (0.961) | (0.680) | (0.481) (1.350) | (1.047) | (0.741) | (0.524) | (0.371)
o 0.8710 | 0.8670 | 0.8674 | 0.9658 | 0.8697 o 0.9837 | 0.9841 | 0.9875 | 0.9866 | 0.9861
(1.615) | (1.248) | (0.880) | (0.622) | (0.440) (1.172) | (0.901) | (0.633) | (0.446) | (0.315)
se | 08710 | 0:8670 | 0.8674 | 08658 | 08697 se | 09897 | 0.9841 | 0.9875 | 09866 | 09861
(1.615) | (1.248) | (0.880) | (0.622) | (0.440) (1.172) | (0.901) | (0.633) | (0.446) | (0.315)
e | 0710 | 08670 | 08674 | 0.6858 | 08697 e | 09837 | 09841 | 09842 | 0.9841 | 0.9844
(1.594) | (1.238) | (0.877) | (0.621) | (0.439) (1.143) | (0.887) | (0.628) | (0.445) | (0.314)
0.8710 | 0.8670 | 0.8674 | 0.8721 | 0.8697 0.9837 | 0.9841 | 0.9875 | 0.9841 | 0.9844
Uniform Uniform
(1.612) | (1.246) | (0.880) | (0.622) | (0.439) (1.168) | (0.899) | (0.632) | (0.446) | (0.315)
0.8688 | 0.8670 | 0.8585 | 0.8658 | 0.8697 0.9838 | 0.9841 | 0.9845 | 0.9841 | 0.9861
Jeffreys Jeffreys
(1.601) | (1.241) | (0.878) | (0.621) | (0.439) (1.153) | (0.892) | (0.630) | (0.445) | (0.315)
AstUsEYINSa x = 5.11, o* = 8.64 nsaiUsEYINTa p = 15.43, 6 = 9.88
10 0
15 25 50 100 | 200 15 25 50 100 | 200
el | 08583 | 0:8604 | 08623 | 0.8692 | 0.8680 el | 09857 | 0:9847 | 09857 | 09861 | 0.9864
a a
(2.282) | (1.769) | (1.252) | (0.886) | (0.627) (3.975) | (3.079) | (2.177) | (1.540) | (1.089)
wee | 08807 | 08786 | 0.8872 | 08362 | 08853 wee | 09857 | 09861 | 0.9867 | 09878 | 09879
(2.392) | (1.854) | (1.312) | (0.928) | (0.657) (4.039) | (3.129) | (2.212) | (1.565) | (1.106)
o 0.8652 | 0.8660 | 0.8642 | 0.8703 | 0.8682 o 0.9864 | 0.9850 | 0.9862 | 0.9862 | 0.9865
(2.297) | (1.775) | (1.255) | (0.887) | (0.627) (3.983) | (3.083) | (2.179) | (1.540) | (1.089)
e | 08652 | 08735 | 08710 | 08703 | 0.8682 e | 09864 | 0.9850 | 0.9862 | 09862 | 09865
(2.297) | (1.775) | (1.255) | (0.887) | (0.627) (3.983) | (3.083) | (2.179) | (1.540) | (1.089)
e | 0:8652 | 08660 | 08642 | 0.8703 | 0.8682 e | 09864 | 09850 | 0.9862 | 0.9862 | 0.9865
(2.282) | (1.769) | (1.252) | (0.886) | (0.627) (3.975) | (3.079) | (2.177) | (1.540) | (1.089)
0.8652 | 0.8660 | 0.8642 | 0.8703 | 0.8682 0.9874 | 0.9850 | 0.9862 | 0.9862 | 0.9865
Uniform Uniform
(2.295) | (1.774) | (1.254) | (0.887) | (0.627) (3.982) | (3.083) | (2.179) | (1.540) | (1.089)
0.8761 | 0.8640 | 0.8710 | 0.8662 | 0.8714 0.9848 | 0.9850 | 0.9862 | 0.9862 | 0.9862
Jeffreys Jeffreys
(2.287) | (1.771) | (1.253) | (0.886) | (0.627) (3.978) | (3.081) | (2.178) | (1.540) | (1.089)
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P ' 2 v A dl ' 2 v a
M990 5 V‘W’Wlm”l“wL‘Uuﬂlli’lllLLa%ﬂ’J'liJEJWQLQaEJ‘UEN 1919 6 mmm%Lﬂuﬂmammsmmmuaawm

YANUTDLUNT 7 3D WIoW 198158 winens 9ANUIDLUNG 7 T5 LHTUIUTUNIRN
\AALnNIaiNISLANUANITE ID = 1.69 FLUUVAWNGAUNT ID = 1.69
anuiazidudusan (anuenaaie) anuiazidudusan (anuenaeie)
nsaiuszENgdl 4 = 0.88, ¢* = 1.48 nsaiusEEINgdl 4 = 2, o* = 3.38
90 90
15 25 50 100 | 200 15 25 50 100 | 200
g | 08610 | 08551 | 08599 | 08623 | 08654 g | 08456 | 08663 | 08594 | 08645 | 08659
a a
(0.933) | (0.727) | (0.517) | (0.366) | (0.259) (1.423) | (1.105) | (0.483) | (0.554) | (0.392)
wee | 09500 | 0.9300 | 0.903 | 0.9579 | 0.9414 wee | 09149 | 0.9015 | 0.9031 | 09066 | 0.9091
(1.181) | (0.916) | (0.649) | (0.460) | (0.325) (1.594) | (1.237) | (0.876) | (0.620) | (0.438)
- 0.8676 | 0.8844 | 0.8695 | 0.8707 | 0.8692 . 0.8649 | 0.8601 | 0.8649 | 0.8661 | 0.8675
(0.969) | (0.743) | (0.522) | (0.368) | (0.260) (1.446) | (1.116) | (0.787) | (0.556) | (0.393)
e | 08676 | 08344 | 08671 | 08707 | 0.8692 oc | 0:8699 | 08728 | 08649 | 08725 | 0.8675
(0.969) | (0.743) | (0.522) | (0.368) | (0.260) (1.446) | (1.116) | (0.787) | (0.556) | (0.393)
e | 08676 | 08641 | 0.8534 | 0.8609 | 0.8692 e | 08649 | 08601 | 08649 | 08661 | 08675
(0.933) | (0.727) | (0.517) | (0.366) | (0.259) (1.423) | (1.105) | (0.783) | (0.554) | (0.392)
0.8676 | 0.8844 | 0.8695 | 0.8707 | 0.8692 0.8649 | 0.8601 | 0.8649 | 0.8661 | 0.8675
Uniform Uniform
(0.964) | (0.741) | (0.522) | (0.368) | (0.260) (1.443) | (1.114) | (0.786) | (0.555) | (0.392)
0.8676 | 0.8589 | 0.8671 | 0.8707 | 0.8607 0.8817 | 0.8728 | 0.8738 | 0.8725 | 0.8719
Jeffreys Jeffreys
(0.945) | (0.733) | (0.519) | (0.367) | (0.260) (1.430) | (1.109) | (0.784) | (0.555) | (0.392)
AsAIUsZYINGA p = 3.61, ¢* = 6.10 nsalusznsdll u = 1.04, ¢ = 1.76
90 99
15 25 50 100 | 200 15 25 50 100 | 200
g | 08622 | 08580 | 08687 | 08670 | 08704 g | 08529 | 08684 | 08680 | 08648 | 08703
a a
(1.916) | (1.485) | (1.052) | (0.744) | (0.526) (1.018) | (0.793) | (0.563) | (0.399) | (0.282)
wee | 08891 | 08868 | 0.8877 | 08955 | 08914 wee | 09395 | 09336 | 0.9335 | 09318 | 09331
(2.046) | (1.586) | (1.122) | (0.794) | (0.562) (1.248) | (0.969) | (0.687) | (0.486) | (0.344)
o 0.8724 | 0.8645 | 0.8627 | 0.8676 | 0.8714 o 0.8861 | 0.8722 | 0.8782 | 0.8672 | 0.8722
(1.933) | (1.493) | (1.054) | (0.745) | (0.527) (1.050) | (0.808) | (0.568) | (0.401) | (0.283)
ee | 08724 | 08645 | 08627 | 08725 | 08714 voe | 08861 | 08689 | 08782 | 08665 | 08722
(1.933) | (1.493) | (1.054) | (0.745) | (0.527) (1.050) | (0.808) | (0.568) | (0.401) | (0.283)
e | 08724 | 08645 | 08627 | 08676 | 08714 e | 08573 | 08508 | 08653 | 08573 | 08722
(1.916) | (1.485) | (1.052) | (0.744) | (0.526) (1.018) | (0.793) | (0.563) | (0.399) | (0.283)
0.8724 | 0.8645 | 0.8627 | 0.8676 | 0.8714 0.8861 | 0.8722 | 0.8782 | 0.8672 | 0.8722
Uniform Uniform
(1.930) | (1.492) | (1.054) | (0.745) | (0.527) (1.046) | (0.806) | (0.568) | (0.400) | (0.283)
0.8576 | 0.8624 | 0.8696 | 0.8725 | 0.8678 0.8573 | 0.8689 | 0.8638 | 0.8665 | 0.8655
Jeffreys Jeffreys
(1.921) | (1.488) | (1.053) | (0.745) | (0.526) (1.029) | (0.798) | (0.565) | (0.399) | (0.283)
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5. afusnenauazagy

LﬁaﬁagaL%aﬁinﬂtﬂﬂmwquuamﬁﬁmaQﬂWiuaﬂuaa
wuuthes nanfe Anadewihdumuwlsusiu (Fudde
msnsEaeiiiwiiiy 1) 9asenuidesiute 7 38 Trien
anunzdudusanlivandstuwaglaeninsiy CP
fandlndiAns 0.95 waziiloszariaszmitamnnzal
finswanuanusviseliya duiiianisnszane (D) ves
UssnnsaufusaiivadiUssavsnmwestiruideriues
wagléd nanie Usvnnsenafimweaeviionnuuysusiu
matuldusvinn ID teendn 1 (Underdispersion) 1
Tuns197 2 ua 4 9aavta 733 19 CPlaidndn 0.95 was
27910 ID 1nnin 1 (Overdispersion) 1w Tupnsad] 3
5 way 6 Haava 7 33K CP teenin 0.95

mafinauiadaeg1eidlaviald cP Wasuulas
athaiulddn Wy o n Wihdu 15 waz 200 Sansli
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