206413

o s v Yood o
Bozlaf A3gVBENg | N1IANABWEIULUANNDANAEITIRIALTY WansuanuaANARIALARa NN
1ail#Finsuanuasini (A SIMULATION OF HIERARCHICAL REGRESSION MODEL WITH
NONNORMALITY RANDOM ERROR DISTRIBUTED) 8. #finwn: 2.4 a3, gna qsaddain, 216 v,

fmm!svmﬂ’ummﬁﬁmwaﬁnmﬂuawﬁnww'lumiﬂi"uwmmwmﬂLmaﬂuuma:nqwnmml,munqsnmn@ﬂ@qmmwu
Lzmmimnmemmwﬂmmmafaudulm"ﬂuw 2 Hnsuanuaauuilang Lm.,ﬁnmqﬁﬂsmmqmmmmmﬂmmmmummmu
Tnell4 m.lsvmmmﬂmmmmummsg'mwum'mu,niwmqLum"‘lqvf (HuberMhite Robust Standard Error (ROBUST)) 41@n319n
sz mmmﬂmmmﬂaummjﬁu"lﬂumwmmwaﬂrmﬂwﬂa'\mmmaummgquwimmnmuw(MODEL) dlemunanandouduiu
sefUf 2 Fnmwanusslilnfviel FusmnndilumeAneifléunaa tterative Generalized Least Square (IGLS) uaz 33
Restricted lterative Generalized Least Square (RIGLS) azAnwinsuanmfimeflwihuuueandu 3 ndufe nguwislinef
Avianansd (Fix Effects Parameters) nq‘ummﬁme’mnuuﬂ?ﬂmu’tmzﬁuﬁ 1 (Level-1 Variance) uasngumisiwmaidruilsznay
prnantlnsaulissdufi 2 (Level-2 Variance Component) s ReudauiRennminaueuBnduing (Relative
Biases  (RB)) l,m:mm%ﬁwmnﬁmwmﬁwvu?w'ammﬂmmm%v"auﬁ'\54ams"ufiwmﬂizmmﬁhﬂmmmﬁﬂummg'\uﬁum
M’\mmﬂﬂummg’muuuu@ummﬂad’uwwﬁ(Root of Relative Mean Square Error (RMSE) between Estlmated Standard Error and
Monte Carlo Standard Error) tifeiBavienmaufanaistunislszunnenmafoned LmvmWﬁfmmmmmafaummg'\um’lummu
'Lunw"‘ﬁﬂﬁﬁ'mumlﬁmﬂmmemﬂmmmﬁ"audu’lumuﬂimulmsmuw1 finsusnuasuiintlnAfifiauede 0 Ay

wlnlrandu 05 warluszdudl 2 Ansuanuaquuudnfimumdeannavefuuylisuinsaasiauls (Bivariate  Asymmetric
Exponential Power Distribution) fileniade 0 wazipEndaauunleudon () wrwasa A (¢ ) wazwsiimasaanud
(k) ‘imﬂlﬁﬂ'ﬂmwuﬂiﬂmummmwﬂmmm?\'audulm:ﬁu"fa 2 fvusauArdulssAnaavduiuganelungs (ntra  Class
Corelation) FehndetinmualdfiAiai 0.1, 0.2 uaz 0.3 unnsfnwnansznusndnmaensuanuasaziasaniu 2 nadl
nadift 1 dsualinlimesanaipadiandiArini 1 waswnsfmesaowlsefimin 1, 1.25, 16, 3, 8 waz 32 ANAL
nsdli 2 ArvuamnafwedanlsereiiandAninu 2 uaswslvesaraiflAwinty 0.8518, 0.6437 uaz0.1 ANAIWL TR
shedefduleeenidu 2 szu munafansndlusssud 1 fa 5, 10 uax1s Lmvmmmﬁqm}w’tusvﬁuﬁ 2 8 15, 30 uaz 50 Fayaiild
'Lunm@ﬂmﬂmnmmuwamemammﬂmﬂuﬂu@ummﬂnm“‘ww'\ 500 A¥a Tuusiazaniunizal %uan'wmﬂ-\ﬂmﬂ‘lmmu

1. dlefansanannds ke rudnlemsuanuasarunanandeugutuszul 2 Sntsuanuauunlaiung Andsznoies
wnfpefluaun gl Afuanssnuanniadesond e 38 1GLS uagi? RIGLS aztlsmanniinasmnafinefBninand uazaoa
wlstlsnilusedud 1 WndiAuaiu wiE RIGLS avtrsainidrdausznauasaulnlnulussiid 2 WHuludind 3 1oLs wua
Haduildsansznuseaas e sz ine R nanan uazdaulszneunaaulalulussiud 2 1 1une
Fantl1e uazAndulseAvEandaiusnnelungw muﬂ@q"aﬁdqrmns:‘vmm‘amwuﬂuéﬂl‘unwﬂszmmwwﬁﬁme'mnuuﬂwﬂmulu
326U 1 Idurnnasating

2. \flefansanaind RMSE wu':"\Lﬁ'anmmmmwmmmmﬁ'ﬂudulusxﬁuﬁ 2 finsuanuasuunlaiing Alszano
mmr&hﬂmmLﬂ?{auuwmsgwumﬂaquqﬁLmaﬂuoﬁ‘quw%@mn‘f‘a‘ﬁ MODEL uazA8 ROBUST  Hamalananagluszsiugs nedd
ROBUST a:ﬁm’mﬂmwmm’Lumiﬂizmmﬂ"\ﬂmmm?‘iﬂummsjﬁummwwmﬁLm%quﬂaznanm'\mmmmu’lm:ﬁuﬁ 2 fipandid
MODEL ‘snsdifinsuanuasaanupanairdievdailuszdud 2 Saonuuuusauannndnlndiind doulunsdldus MODEL az
sznurnldfanaistionndnis ROBUST ﬁﬁﬂﬁmuanizwﬁiﬂmﬂ.ls:u'\mfhﬂmmmﬁ'@umm‘jﬂummmmﬁtmaﬁwﬁwamﬁ
wazdaulsznavmsuLnlsnAurssui 2 1Bun aunnsating wnsAndulsAniandusiugnng lungy douiladuiiganansniisianis
ﬂszmmﬂ'qﬂmmmﬁaummgﬁummmmﬁmefm'mLLﬂsﬂsqului:ﬁu-?; 1 aumsinadng

3. leflansananne RE uazA RMSE amnmsdsenurinamnasatindluszduil 1 psilinminnndy 15 wisinly ua
sumiathelussul 2 masftrunasnnndt 50 whedull fwslaumnzasiuninlsznusmiive uazdeainedou
WG IUTDFLIL Lﬁ'ﬂmnmmmwﬂmmméﬂuduluszﬁuﬁ 2 fnsuanuasuuylaitng



206413

#4#4882283626  : MAJOR STATISTICS
KEY WORD: HIERARCHICAL REGRESSION MODEL/ NONNORMALITY/-ROBUST STANDARD ERROR/
ITERATIVE GENERALIZED LEAST SQUARE/IGLS/RESTRICTED ITERATIVE GENERALIZED LEAST SQUARE/
RIGLS.
SIWACHOAT SRISUTTIYAKORN: A SIMULATION OF HIERARCHICAL REGRESSION MODEL WITH
NONNORMAL DISTRIBUTED RANDOM ERROR. THESIS ADVISOR: ASSOC. PROF. SUPOL
DURONGWATANA, Ph.D., 216 pp.

The purpose of this research is to study the efficiency of parameter estimator in hierarchical regression
models by using iterative generalized least square (IGLS), restricted iterative generalized least square (RIGLS) and
the robustness of Huber/White robust standard error estimator (ROBUST), when non-normal distributed random errors
in level-two are occurred. The parameters in model were divided Into fix effects parameters, level-1 variance and
Jevel-2 varlance component. The criterion in this study are Relative Biased (RB), Root of Relative Mean Sguare Error
(RMSE) between Estimated Standard Error and Monte Carlo Standard Error were used to compare the accuracy of
estimated parameters and standard error in such model,

In this research, the distribution of random errors in level-one are normal distribution with mean equal to 0
and variance equal to 0.5. The distribution of random errors in level-two are bivariate asymmetric exponential power
distribution with mean equal to ( , variance-covariance matrix Is =, kurtosis parameter is ¢ and skewed parameter is
«.The varlance of random errors in level-two are indicated by intra-class correlation (ICC) and divided into two
separated cases. First, kequals to 1 and o equals to 1, 1.25, 1.6, 3, 8, and 32. Secondly, ¢ equals to 2 and
equalé to 0.8518, 0.6437, and 0.1. The level-1 sample-sizes which are used in this study are 5, 10, and 15, and the
level-2 sample-sizes are 15, 30, and 50. The data for this experiment was generated through the Monte Carlo
simulation technique and were conducted repeatedly 500 times for each case. The results of this research are as
follow:

1. From RB criterion, non-normal random errors result from level-two yielded no effect to accuracy of
estimated parameter. IGLS and RIGLS methods produced the same value of estimated fixed effects parameters and
level-one variance parameter, however RIGLS has sustained a higher accurate estimated variance-covariance
components parameters in level-two compared to IGLS. The influential factors of estimated fixed effects parameters
and level-two variance-covariance component parameters are sample-size and ICC. As ‘such, level-one variance
parameter is also effected by the sample-size.

2. From RMSE criterion, non-hormal random errors in level-two resulted in a relatively high inaccuracy of
estimated standard error by both MODEL and ROBUST methods. For ROBUST, the estimated standard error result
showed lower error compared to the MODEL, where level-wo random errors have yielded a platykurtic profile. In
other case, a MODEL can estimate less error than ROBUST. Estimated standard error of fix effects parameters and
level-two variance-covariance parameters are effected by sample-size and {CC. As such, level-one variance
parameter is also effected by the sample-size.

3. From RB and RMSE criterion, when the non-normal random errors in level-two were shown, then the level-
one sample-size was suggested to obtain 15 units or more, while the level-two sample-size was suggested to have 50
units or more. These sample-size numbers yielded a preferable result of estimated parameter and standard errors in

hierarchical regression model under the scope of this research.





