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Eisai) Clalaal 4l Si8Y) adl) 1(1) ad) Jgaa
Parameters 1 2 3
oo -2.05537 -1.90000 -2.20000

10 0.39351 0.50000 0.35000
Qo1 0.13768 0.16000 0.13200
20 0.15405 0.18000 0.15000
a1 -0.01736 -0.01400 -0.02100
-0.21238 -0.18000 -0.25000
0.41327 0.50000 0.37000
0.86669 0.90000 0.80000
0.01105 0.01600 0.01000
0.23352 -0.20000 -0.25000
-0.02926 0.03400 0.02600
-0.03946 -0.03500 -0.04200

(The second stage) 4l Ada sal)
Jlexindy g Normal distribution aeshall g sill (8 g dasda gil) <l paial) 3 95 oy Ads yal) 02 b
-1 g ARkl il o LoVl g Gn e M 3 S (R) gabisg A 8ol Jigal

b X1~N(M11 6%)

b XZNN(MZIO-%)
Multivariate normal distribution ssiall asdal) a5 5l (389 b; 4l sdall i 50l o g5 3y
LY

e b,~MVN(0,D)
-1k WS Bernoulli distribution (1sin galss (389 taieall el adgi ) dawill Ll

* yi~ber(m;)

(Third stage) 446 dls )
) ~1 YIS (A L o) oy (5 8 Jiisall Jal gadl aa) e
54 (1000) &3l )85 sl g (n=50,100,150) (2.9 Ailida cilise agan LAl
(The fourth stage) da ) Ada yall
Al il il 3k (385 iy giacall ddia e olll jlaadY) 73 gadl Cilalra il oy Ada el 022 B
-t h g B il lea o
Penalized quasi-likelihood e
Marginal quasi-likelihood e
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Five stage dcalAd) Ads o)
Uadl) Clay o Jagia 4 jlall jlma Jleniody diwgdall pa&il) 3k cpn 40 e a5 dla pall 228 8
-4l dially ida 4 LaS g 3 9aDM (MSE)

11w
MSE[Y] == ) {= ) [T-¥]°
r n

i1 | =1
:ob
Aaal ) Si i pe fiag s r
Ag a3 J9 Lal) aaa Jiai o N
(The results of the simulation study) slStaal) 4 3 zilii :2-5

alial) 2 gan 488 9 (i shally Jg¥) i gaidl Clales il 1(2) pd) Jyoa

N
method

Parameters

-2.17540 -2.32387 -1.97795
-2.18903 -2.32512 -1.98005
0.36195 0.43261 0.29954
0.38496 0.43499 0.29821
0.03086 0.20437 0.18444
0.03688 0.20597 0.85970

1.17917 0.27308 -0.23741
1.20483 0.27224 -0.23574

0.07866 -0.02036 0.03958
0.08061 -0.02042 0.03935
-0.64553 -0.27025 -0.10224
-0.65307 -0.27141 -0.10348
1.61488 0.50635 0.38219
1.69834 0.51465 0.38083
1.80482 0.87663 0.40816
1.93381 0.88312 0.40155
1.52048 0.21888 0.12784
0.49416 0.21774 0.13206
-0.65353 -0.14541 -0.06227
0.25242 -0.15246 -0.06551
0.94453 0.08433 0.12774
-0.09354 0.08790 0.12901
-0.55392 -0.02342 0.02073
0.23860 -0.02328 0.01782
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Clill o g A1 9 (i) plall g AU 3 gal¥) Cilalaa il 3(3) ad) Jy2a

Parameters

-1.90329 -1.82554 -1.84504
-1.98223 -1.82622 -1.85189
0.26077 0.68216 1.00112
0.28998 0.68033 1.00577
-0.00553 0.10852 0.14717
0.09528 0.10899 0.14945

-0.03412 -0.20309 0.09046
-0.03410 -0.19735 0.090076

0.08944 -0.10554 -0.18257
0.06177 -0.10536 -0.18535

-0.18399 -0.05292 -0.17783
-0.14107 -0.05368 -0.17873
4.95016 0.61814 0.51679
2.98470 0.61855 0.51616
1.88052 0.75139 0.87017
1.59496 0.75229 0.87441
1.72089 0.17958 0.13297
1.22685 0.18413 0.13483
-2.29108 -0.09437 -0.15044
-1.48109 -0.09588 -0.14725
2.27347 0.02747 0.08219
1.32119 0.02284 0.08378
-0.94672 -0.01723 -0.00213
-0.56314 -0.01467 -0.00018
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i) 2 gan 488 9 (il shall g BN 73 gal) clalra il o(4) b, J g

Parameters

-1.97721 -2.52599 -2.59629
-2.05518 -2.50049 -2.59741
-0.80769 -0.21308 0.38540
-0.84473 -0.21546 0.39285
0.00255 0.13325 0.24803
0.03526 0.12918 0.24935

1.42119 0.42827 -0.24794
1.45369 0.42719 -0.25974

0.30504 0.16059 -0.09107
0.30373 0.16012 -0.09436
-0.57783 -0.42301 -0.09512
-0.57970 -0.42231 -0.09473
1.15757 0.55817 0.31049
1.07960 0.55922 0.31181
1.56933 0.60007 0.63998
1.64740 0.60145 0.64361
1.25305 0.27207 0.14821
1.30994 0.27044 0.14854
0.03310 -0.20902 -0.09457
0.03050 -0.21669 -0.09209
-0.02233 0.09645 0.00887
-0.22401 0.09158 0.00878
-0.10710 -0.03527 -0.03461
-0.22411 -0.04236 -0.03949
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Zi9alll (MSE) Uail) iy pa Jaa gz (5) oy J g

Model | N PQL MQL Best
1 50 | 0.07100393 | 0.07001598 | MQL
100 | 0.04343992 | 0.04343741 | MQL

150 | 0.03853935 | 0.03853362 | MQL

5 50 | 0.07094393 | 0.07072271 | MQL
100 | 0.05090735 | 0.05088896 | MQL

150 | 0.03932679 | 0.03929627 | MQL

50 | 0.06433479 | 0.06424932 | MQL

3 100 | 0.03927800 | 0.03923398 | MQL
150 | 0.02952271 | 0.02950711 | MQL

(Conclusion) ke ks ] -6

095 dhuatli Al clibd) Jalad g gaal 8 Jlaxia) dad o)z 3alll ad) (e il glasal) Badntia gz dlal) ol
oy ganal) 2aaia ALY aen gl IasV) g3 gl g a3 138 Uiy B9 ¢ (e ) JLAN AT ClaaLial)
Jlariay Z3gal¥) 138 cales okl ) diad) Giagy G | (e Jag i) e ol aa g gal)
@il Al (ls<a¥) 48 )k 5 (Penalized  quasi-likelinood) 4= jad) Aill ¢lsay) 43, 4k
e A Juagil) a% 288y jadl) ilal) L8 4a b i le A g < (Marginal quasi-likelihood)
481K g iy pdall oy A jliia Uil cilay pa o gia and by BLSLaal) guiliid & gl Cuna il (e
L aat elll g clind) o gaa 48K JadY) & MQL 4dyjh by SlSaal) il & gl Lyl g ¢ a g2l
) dagill Ay, zilail) A8ty PQL Al sk g 4 jla MSE  Unill) cilay o Jacu gia jlanal dah JB) Lo
0.042,0.0260,-2.250,0.010,0.800,0.370,-0.2500,-) ail duh cuasiind (1) g Gl 3 5a3¥) ¢
Uadl) iy o Jau gl dad JB) o 4 guaal @iy Juad¥) g (-0.0210,0.150,0,1320,0.350,-2.200
Lzl o gaa 48T
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Abstract:

Multilevel models are among the most important models widely used in
the application and analysis of data that are characterized by the fact that
observations take a hierarchical form, In our research we examined the
multilevel logistic regression model (intercept random and slope random model) ,
here the importance of the research highlights that the usual regression models
calculate the total variance of the model and its inability to read variance and
variations between levels ,however in the case of multi-level regression models,
the calculation of the total variance is inaccurate and therefore these models
calculate the variations for each level of the model, Where the research aims to
estimate the parameters of this model using approximation methods (penalized
quasi- likelihood and Marginal quasi- likelihood), A simulation method was used
to compare the estimation methods for different sample sizes, through Mean
squared error (MSE) to get the best method to estimate the parameters, the result
obtained using the simulation method showed that the estimation methods gave
close result, but the method (MQL) is the best in all sizes .

Keywords: Logistic Regression, Laplace Method, Semi - Integrated Likelihood
Function, Digital Fisher Algorithm, Iterated Weighted Least Square.
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