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o LS sdle ) 3 el dpalead) S yal) il el
:J9Y) zasad)
f1(ty;) = 0- 5 Sin(2mt;)

s S 735y
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fo(ty) = 3t — 2% + exp(=5t;) + exp {—20 (ti — E) }
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f3(tsi) = o — t;(t; — 1)?
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:BSlanall &y jad il Jlat 4.3

(250, 150, 50) < plaals s MASE Usid) o ja Lo gia Jana o8 2(4.1) s>
oY) gasad (20,16,10) ks

Semex Instrumental Quassi
Mean c Variable - Best
methods likelihood
methods

40 10 8.65125898 4.226351289 0.01756558 Quassi likelihood

16 40.7506066 1.632598745 0.047554951 Quassi likelihood

20 5.89531517 0.3269874522 0.133469485 Quassi likelihood
n=50 50 10 13.5046213 0.0045478823 0.027364727 InstrumentaIVari_abIe
16 63.6336753 0.0094523297 0.074166684 Instrumental Variable
20 9.20700775 0.0516216685 0.208308538 Instrumental Variable
60 10 19.4342101 0.0109268736 0.039327065 Instrumental Variable
16 91.5949276 0.0293354396 0.106667729 Instrumental Variable
20 13.2538474 0.0972263551 0.299736391 Instrumental Variable

20 10 0.01668999 1.3265922452 0.000038117 Quassi likelihood

16 0.07909080 0.3265980021 0.000104135 Quassi likelihood

20 0.01137627 0.0589742315 0.000293961 Quassi likelihood
=150 50 10 0.02612811 0.0000175998 0.000059665 Instrumental Variable
16 0.12372364 0.0000386598 0.000162888 Instrumental Variable
20 0.017787787 0.0001149042 0.0004596211 Instrumental Variable
60 10 0.037672517 0.00001192159 0.0000860188 Instrumental Variable
16 0.17830059 0.00006652317 0.0002347277 Instrumental Variable
20 0.02562627 0.00020611786 0.0006621372 Instrumental Variable

40 10 0.000024316 0.25698743256 | 0.00000005479 Quassi likelihood

16 0.000114966 0.02156325899 0.0000001498 Quassi likelihood

20 0.000016506 0.00012365854 | 0.00000042306 Quassi likelihood
=250 5o 10 0.000038057 0.00000002159 | 0.00000008579 Instrumental Variable
16 0.000179813 | 0.000000113468 | 0.00000023437 Instrumental Variable
20 0.000028507 | 0.000000165787 | 0.00000066153 Instrumental Variable
60 10 0.000054863 | 0.000000023286 | 0.00000012372 Instrumental Var!able
16 0.000259101 | 0.000000084737 | 0.00000033777 Instrumental Variable
20 0.000037177 | 0.000000238757 | 0.00000095308 Instrumental Variable

5(250, 150, 50) wilis el;;l_\ 9 MASE Uadl) cilay ye Jac gia Jira ad 1(4.2) Jo
A4l 3548 (20,16,10) clids

Mean c Semex methods Valr?;:)rlinrﬁgttﬁcl) ds Quassi likelihood Best

10 57648.9658 0.7325698417 0.227280195 Quassi likelihood

40 16 157196.3177 1.3256895551 0.328287016 Quassi likelihood

20 16574.2792 0.6258964002 0.545576641 Quassi likelihood
10 62915.7351 0.0063275758 0.243223962 InstrumentalVariable
n=50 50 16 176107.9454 0.00601801125 0.360108188 Instrumental Variable
20 19056.8354 0.05294830575 0.614911364 Instrumental Variable
10 74140.5669 0.00293072083 0.276735723 Instrumental Variable
60 16 217154.978 0.04425422360 0.428169343 Instrumental Variable
20 24541.6496 0.06806000208 0.766035366 Instrumental Variable
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20 10 756.995627 0.00001300335 0.000368973 Instrumental Variable

16 218.238689 0.00001586620 0.000563744 Instrumental Variable

20 242.982955 0.00012141945 0.000995510 Instrumental Variable

n=150 | =0 10 835.861721 0.00002376440 0.000399354 Instrumental Variable
16 247.357062 0.00004734118 0.000621161 Instrumental Variable

20 28.2241471 0.00023963885 0.001135577 Instrumental Variable

60 10 100.531851 0.00003480145 0.000463720 Instrumental Variable

16 311.062552 0.00007101149 0.000760676 Instrumental Variable

20 369.574232 0.00003547929 0.001443358 Instrumental Variable

20 10 0.77067764 0.000000015317 0.000000436 Instrumental Variable

16 2.29709809 0.000000008949 0.000000693 Instrumental Variable

20 0.26380609 0.000000187393 0.0000012746 Instrumental Variable

n=250 | 50 10 0.85699826 0.000000025101 0.0000004761 Instrumental Variable
16 2.62113038 0.000000064531 0.0000007765 Instrumental Variable

20 0.30816119 0.000000175257 0.0000014652 Instrumental Variable

60 10 | 1.043386536 0.000000057309 0.0000005607 Instrumental Variable

16 | 3.333317701 0.000000091328 0.0000009570 Instrumental Variable

20 | 0.407206525 0.000000254843 0.0000018861 Instrumental Variable

$(250, 150, 50) wlis el;;l_, 3 MASE Uadl) cilay yo Jacu gia Jiaa @eé :(4.3) Joa
Gl Cd}um (20,16,10) <hia

Semex Instrumental -
Mean c methods Variable methods Quassi likelihood Best

10 110.071660 0.3569871251 0.003069240 Quassi likelihood

40 16 1062.71646 0.1237465580 0.028247651 Quassi likelihood

20 207.158251 0.3698741582 0.111381461 Quassi likelihood
10 216.013945 0.0054872658 0.007795343 InstrumentalVariable
n=50 50 16 1379.52313 0.0100182726 0.038104592 Instrumental Variable
20 262.842462 0.0529154174 0.143850791 Instrumental Variable
10 357.332148 0.0103195897 0.014684790 Instrumental Variable
60 16 2136.93872 0.0395689899 0.062235554 Instrumental Variable
20 394.071784 0.0395210370 0.221231147 Instrumental Variable
10 3.22275153 0.0000098275 0.000015735 Instrumental Variable
40 16 20.0406774 0.0000340696 0.000072274 Instrumental Variable
20 3.76609896 0.0000760952 0.000266011 Instrumental Variable
10 4.29642896 0.0000177958 0.000022486 Instrumental Variable
n=150 50 16 25.7691271 0.0000363496 0.000095657 Instrumental Variable
20 4.75564486 0.0001239011 0.000340641 Instrumental Variable
10 6.90607827 0.0000218188 0.000039593 Instrumental Variable
60 16 39.3834864 0.0000485574 0.000152239 Instrumental Variable
20 7.08062439 0.0001926271 0.000517550 Instrumental Variable
10 0.00432872 0.00000001857 0.0000000270 Instrumental Variable
40 16 0.02592370 0.00000004606 0.0000001131 Instrumental Variable
20 0.00477741 0.00000014177 0.0000004003 Instrumental Variable
10 0.00571003 0.00000002160 0.0000000375 Instrumental Variable
n=250 50 16 0.03316756 0.00000005883 0.0000001481 Instrumental Variable
20 0.00601706 0.00000016578 0.0000005100 Instrumental Variable
10 0.00904556 0.00000003545 0.0000000637 Instrumental Variable
60 16 0.05032934 0.00000008524 0.0000002323 Instrumental Variable
20 0.00892488 0.00000023554 0.0000007692 Instrumental Variable
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Abstract: In recent vyears, the attention of
researchers has increased on semi-parametric
regression models, because it is possible to integrate
the parametric and non-parametric regression
models in one and then form a regression model that
has the potential to deal with the case of
dimensionality in non-parametric models. This
occurs through the increasing of explanatory

variables. involved in the analysis and then
decreasing the accuracy of the estimation. As well as
the privilege of this type of model with flexibility in
the application field compared to the parametric
models which comply with certain conditions such as

knowledge of the distribution of errors or the
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parametric models may not represent the
phenomenon properly studied.

In this paper, we will show semi-parametric methods
in estimation of regression function in the presence of
measurement error, and this methods are Simex
method and instrument variable method and Quassi-
likelihood method and will compare between these
methods by using ( MASE ) criterion. A simulation
had been used to study the empirical behavior for the
semi-parametric models, with different sample sizes
and variances. The results showed that the
instrument variable is better than simex and Quassi-
likelihood methods at different sample sizes and
variances that been used.

Keywords: Semi-parametric model, Measurement
error, Simex estimator, Instrument variable, Quassi
likelihood estimator
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