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Abstract

This research aimed to propose the performance of independent variables selection of discrete
Weibull regression model with four different methods, namely the stepwise regression, the stepwise
bootstrap and the Bayesian method based on Normal and Laplace prior distributions. The comparison
among methods was conducted in terms of the Success Rate (SR) as well as the Mean of the Mean Square
Error (MMSE) that studied the performance of the parameter estimation via the Monte Caro simulation
technique. The explanatory variables were generated by both multicollinearity and no multicollinearity.
The model was constructed by log-log and logit link functions. The response variable was considered for
under-dispersion and over-dispersion data. Moreover, we apply four methods with real data. The
findings show that results from the simulation study, the stepwise bootstrap method presents the
best performance in most all the cases. The both schemes of Bayesian method present the second
performance and present the best performance for sample size is 100. The stepwise regression presents
the lowest performance but satisfactory performance when sample size increases. For real data, the

stepwise bootstrap method presents the best performance.
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0 0.850 0.964 0.922 0.943
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220 0.02712 | 0.02183 | 0.03070 | 0.02860

0.2 200 0.866 0.974 0.933 0.949
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250 0.859 0.935 0.934 0.930
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0.835 0.971 0.914 0.936
>0 0.00864 | 0.00589 | 0.00858 | 0.00754
0.816 0.861 0.906 0.910
100 0.07500 | 0.05502 | 0.06520 | 0.06591
02 | 250 0.844 0.976 0.934 0.956
0.01972 | 0.01270 | 0.01871 | 0.01682
0.843 0.975 0.930 0.948
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0.778 0.668 0.817 0.786
100 0.11555 | 0.11403 | 0.11043 | 0.12332
0.857 0.955 0.935 0.949
220 0.03482 | 0.02919 | 0.03400 | 0.03361
0 0.839 0.971 0.901 0.924
400 0.02144 | 0.01625 | 0.02109 | 0.02014
0.848 0.977 0.905 0.931
230 0.01464 | 0.01117 | 0.01696 | 0.01474
0.848 0.941 0.944 0.960
100 0.10166 | 0.07586 | 0.09562 | 0.10297
02 250 0.844 0.966 0.931 0.946
0.03481 | 0.02604 | 0.03210 | 0.03182
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M58 5 vEndanduiusuag p-value Yeyaynil 1
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’ ! SW BootSW | BayesN BayesL
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100 1™ 08057 | 0.08324 | 0.08679 | 009450
0.839 0.863 0.885 0.880

0 230 0.02418 | 0.02311 | 0.02783 | 0.02967
0.856 0.959 0.933 0.935

400 0.01407 | 0.01074 | 0.01366 | 0.01392
0.857 0.974 0.930 0.931

>0 0.01010 | 0.00728 | 0.00969 | 0.01047

X, X, X, X,
X, 1
~0.0315
X, 1
(0.0229)
00026 | -0.5801
X, 1
(0.8500) | (<0.0000)
. ~0.0306 | 0.1908 | -0.1034 .
! (0.0273) | (<0.0000) | (<0.0000)
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finsandien AIC wui 35 SW uaz Bootsw T
TndiApsiu wazsniti 2 Sauuuiud luvasiien BIC
7% BootSW %Iﬁﬁhﬁﬁ?wﬁqﬂ

32.2 ndoyayail 2 Jeyadiuaunansdiny
WY 9INNITNAFDUNITUANLAFIDADANAGOUADA
lulnsen-adisuennuin Amaia D = 0.02886 wazAl
p-value = 0.9876 agulaindeyaiinisuanuasliya
uisteiles fidnuadewifu 1.6103 wazaiAnuulsUsiu
WU 11.2011 wagAUsesIawsimes B 9nTa
438 I¢iuszanas 0.78 Ssamnsnasulsinudoyaid
NNIATTABLAULNY [3] LN NFERFUNUSIZNINF YT
Sasyiha 3 fudsuazanadanedeuanduiusfiesay
N 7 WU fauusdasylifenuduiusiu
fiszsutiuddey 0.05 Mnwanisimdendauysuansly
sUsUUmMINT 8 wud e 4 FdmiendaudsBaseld
FaulsBasy 2 s wuiertuiuiesuaudinly
AfaBeunazmanUEMguAIN efiansaniien AIC

wag BIC Wudn T8 SW wag Bootsw TiAvisvian

A197197 6 ANUSTUUNNSITIMBS AIC wag BIC sqﬂﬁ 1

Method | SwW | BootSW | BayesN | BayesL

Log-log Link
Intercept | -2.0981 -2.1297 | -2.0851 2.0465
X, 1.3843 1.3846 1.3808 1.3804
X, 0.3169 0.2856 0.2833 0.2895
X, 0.4710 0.4672 0.4155 0.4221
X, -0.0259
B 2.3035 2.3027 2.3095 2.3040
AIC 12,522.56 | 12,523.27 | 12,524.58 | 12,523.83
BIC 12,561.91 | 12,556.06 | 12,563.93 | 12,563.17
Logit Link
Intercept | 2.0673 2.1011 2.0487 2.0071
X, -1.6516 | -1.6523 | -1.6459 | -1.6442
X, -0.3618 | -0.3303 | -0.3239 | -0.3352
X, -0.5506 | -0.5472 | -0.4585 | -0.4196
X, 0.0270
B 2.3033 2.3025 2.3017 2.3060
AIC 12,522.36 | 12,522.71 | 12,532.46 | 12,524.08
BIC 12,561.71 | 12,555.50 | 12,571.81 | 12,563.43

M3 7 wnSndanduiusiay p-value Yeyaynil 2

X, X, X,

X, 1

-0.0162
X, 1

(0.7226)

0.0040 -0.0638
X, 1

(0.9306) (0.1608)

M19197 8 AUTEINAUNITEIMes AIC wag BIC ¥ail 2

Method | SwW | BootSW | BayesN | BayesL

Log-log Link

Intercept | -0.5977 | -0.5977 | -0.4819 | -0.5019
X, 0.1047 0.1047 0.1072 0.0933
X; -0.2174 -0.2174 -0.2122 -0.2098
ﬁ 0.7810 0.7810 0.7801 0.7780
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A157197 8 AUTEINUNISINMeS AIC wag BIC Eqmﬁ 2

(#19)

Method Sw BootSW | BayesN BayesL
AIC 1,575.02 | 1,575.02 | 1,576.06 | 1,576.11
BIC 1,591.75 | 1,591.75 | 1,596.98 | 1,597.03

Logit Link

Intercept | 0.2984 0.2984
X -0.1427 -0.1427 -0.1563 -0.1384
X, 0.2772 0.2772 0.2885 0.2833

B 0.7801 0.7801 0.7759 0.7768
AIC 1,576.63 | 1,576.63 | 1,579.07 | 1,577.19
BIC 1,593.37 | 1,593.37 | 1,599.99 | 1,598.11
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ynaunUfiastuagiissBninmuniigaieunnnsd
Faazdunnsdiisuuudlissansaming dawnis
WSguguUssansnmn1susenaiAnsilines 39
ymaunuiiagduiiuseaniamanndigaiteunnnsd
gnunsaiivunfogaviady 100 way 250 Fagsdl
VensaifiiEnsanassiavdulayiinnsusssnamuuy
WEliUsEaNEAmMANIN

nan153Tedssuaguladinisadiesdawuunis
a@maalayahj@iaLﬁauﬁasuu'mﬁaaej’mwiﬁu 250, 400
uaw 550 FypaunsuitasduduisTiiussansamluns

Anidensuys uasUssanauamniie finnilan Jadu
RiaenndostunuBseves Ekman [12] uwswmnuun
Feg191AU 100 F5n15AREanALUTuaZUTELNUAT
Wi imesfiiiuszansnmuniignenaazdesiionsan
INTEAVANUFUNUSVOIAILUIDETY Wavanuwuy
manszedeyavestaulsniu uenantudioyssendld
futoyadsanuii danuaenadesiuanIunsaiannnig
1009 Ao Aynauniuiiastuiiussansnimnniign
TuaAdeilddnvidsiasaiiossiuiusiudssasy
WiNAU 4 FuUT LazauInRlI0e19vMIny 100, 250, 400
waz 550 dslunisadrefuuufidsiuiuiusdasy
funnnd1d 9nvuafiegsiinanueazdinase
UsEANSNMNISUSTINUAINNS MBS uaEN1SARLEeN
fuls dduenasrdeaiivvuiniiegisuenvilonn
Asenenil FIUDUI1919ENAROUNTNTEIN VYA
feadfnaaouifioatiuayunaasuifeadudnuvuy

£
av

ﬂ"liﬂi%f\ﬂﬂ“ﬁayja@uﬁ wUsmuuenuteaNIUITell

a a

AsARLEBNAIWUIAIEIT UL UFAEUS AN AN

Tunsdifivurniiegaindy 100 wazfulsdased
awduusiy Ssluninusievunndrogiafiuduis
LL‘UULuaﬁlﬁé’mﬂmmﬁﬂﬁaﬁ@ﬂ wansliduindevun
Freghanniudsuuuudfinsiiussansaam venan
TunsAuamAUszana wagnsmgasudesiy
woansdiimesaiunsarinlasimsininisynaunsy
flazdu uenanilunisussgndlitudeyasssiivunn
fegnatiosnin 100 e19aziAnALAATALARDUESlY
nsUszauAm I ineiiieitavinasiugean
fzdwmarnanisAndonsiudsluisnisannesiiaziu
wagiBypaunsuTiastu luvneiBuuuiudduansom
AUszanala dusunisAndendiudsmeisnisannee
fazduonaariiussavsnmannaudioruinsetienn

LNEIND

LNENTD1999

[1] A. C. Cameron and P. K. Trivedi, Regression

U171 AIFINA haz Yialng Jude, “maiSeuiieulssansnmisnisAndendudsaasyamsudauuunsonneelayaluneides.”



14

MIFETIVINTNILADUNAMNSTUATIUTD TN 34 aUUR 4 f.A.—6.A. 2567
The Journal of KMUTNB., Vol. 34, No. 4, Oct.-Dec. 2024

Analysis of Count Data. Cambridge University
Press, Cambridge: 2013.

K. F. Sellers and G. Shmueli, “A flexible regression
model for count data,” The Annals of Applied
Statistics, vol. 4, no. 2, pp. 943-961, 2010.

H. S. Klakattawi, “Discrete Weibull regression
model for count data,” Ph.D dissertation,
Department of Mathematics and Computing
College of Engineering, Design and Physical
Sciences, Brunel University, London, UK, 2017.
H. S. Klakattawi, V. Vinciotti, and K. Yu,
“A simple and adaptive dispersion regression
model for count data,” Entropy, vol. 20,
no. 2, pp. 142, 2018.

H. Yoo, “Application of discrete Weibull
regression model with multiple Imputation,”
Communications for Statistical Applications
and Methods, vol. 26, no. 3, pp. 325-336, 2019.
H. Haselimashhadi, V. Vinciotti, and K. Yu, “A
novel Bayesian regression model for counts
with an application to health data,” Journal of
Applied Statistics, vol. 45, no. 6, pp. 1085-1105,
2018.

O.S. Adesina, A. S. Onanaye, and D. M. Okewole,
“Bayesian Optimization for parameter of
Discrete Weibull Regression,” Journal of Advances
in Mathematics and Computer Science,
vol. 34, no. 6, pp. 1-13, 2020.

D. M. Sakate, D. N. Kashid, and D. T. Shirhe,
“Subset selection in poisson regression,”
Journal of Statistical Theory and Practice,
vol. 5, no. 2, pp. 207-219, 2011.

B. Efron, “Bootstrap methods: another look at
the Jackknife,” The Annals of Statistics, vol. 7,
no. 1, pp. 1-26, 1979.

(10]

(14]

(17]

N. Sudjai and M. Duangsaphon, “Liu-type
logistic regression coefficient estimation
with multicollinearity problem by using the
bootstrapping method,” Science, Engineering
and Health Studiies, vol. 14, no. 3, pp. 203-214,
2020 (in Thai).

W. Saurerbrei and M. Schumacher, “A bootstrap
resampling procedure for model building:
Application to the cox regression model,”
Statistics in Medicine, vol. 11, no. 16,
pp. 2093-2109, 1992.

A. Ekman, “Variable Selection for the Cox
proportional hazards model: A simulation
study comparing the stepwise, lasso and
bootstrap approach” M.S. thesis, Department
of Mathematics and Mathematical Statistics,
Umea University, 2011.

T. Nakagawa and S. Osaki, “The discrete Weibull
distribution,” IEEE Transaction on Reliability,
vol. 24, no. 5, pp. 300-301, 1975.

W. K. Hastings, “Monte Carlo sampling methods
using markov chains and their applications,”
Biometrika, vol. 57, no. 1, pp. 97-109, 1970.
H. Haario, E. Saksman, and J. Tamminen,
“An adaptive Metropolis algorithm,” Bernoulli,
vol. 7, no. 2, pp. 223-242, 2001.
G.K.Grunwald, S. L. Bruce, L. Jiang, M. Strand, and
N. Rabinovitch, “A statistical model for under-
or overdispersed clustered and longitudinal
count data,” Biometrical Journal, vol. 53, no. 4,
pp. 578-594, 2011.

S. Gurmu, “Semiparametric estimation of
hurdle regression models with an application
to medicaid utilization,” Journal of Applied
Econometrics, vol. 12, no, 3, pp. 225-242, 1997.

UQUTI5 ANTIMA Uaz UTalns Jude, “nsuSeuiieudssansnmisnisanidendudsdassamsvduvunsonaeeliyaluseides.”



