W By 85 allea ad jaald Ao calinl) A ) il Gk uasll zigadd) i

The effect of Maximum Likelihood Estimation Methods and the Logistic Model on
the Bias of Item Parametres Values and the Ability of Individuals

Obb aSliae AA Al s
Jul=cpal) 23ka daals [Aua A

Assis. Prof.Dr. Waleed Khalid Abdulkareem Baban 1

Salahaddin University/Erbil

waleed.baban@su.edu.krd

sl z3gailly aml) Aanylal Gy 2)aY1 5)88s Syl Clpiahl i d Alaliall ) Gl Caagiad
Caalill aasin) GAY (gl Jaas e (pydse Legiuass ((AKaiKi) 5 «((BAIS) Huaill (grdse alasinly
Ciyg) d ayaa) £l Lol e A3sSially ) 8 3uda 3 (8 ,Siall bl mpanal (38 ownpail) zgiall
il due o HLERY) s Gus dgae daladl) LaS Hsa)lls Y] dalladd 508 o dailally el gh
63 ‘:é:\.“ &"_l\.il:uj\ dﬂl;:\ UA)QJJ 6d:\.\_j/u£ﬂ\ C‘)\-AA 2\:.;01; ZLAL uA f‘@':‘h d}aaaj\ e:i Edalb_s \Jﬁ.\b (1072)
Aldaal liadaY) aesg 8yaal) Al duylal eyl A8UEN 2 3lail) (e 26 ) Gl ] clgide Jgaanl
(Bllog—MG3)c.ALDJ (s\.l;:bua‘ (4.'\ C'_\::; c(ej.u):u 4.3193 culab) Iy 2\._.}3“;}13\ CJ\.AJS\ (e BJS}:LAX\ aht:d\

il 550l 2 3l Ly (aedtl) ¢ Guaaill cigraall) (o IS 850l allae il

Iy aaag eyl allas gl cdadialglly AS kAl abiall Ama V) iyl e IS aadia) 8 Gald) \Sg
Sl dge aladial sl z3gailly joail) Aoyl Gy syl cliahl i Alalie Gaalldl gyl
Lugie oo Bai) J8 ASaaal alaall daa V) ik 38y 5@l il i o Al cpsg ((BAIS)

v


mailto:waleed.baban@su.edu.krd

elaall Lan V) Al Gy el E e Baas O Ak 3 of ) Lk L sas callaal
Sually dugrall i) i & A8 S AShad daa V) Ak of ) sds bosas il
28 b igaill dpagad g i) zase Wasy sl Zisa addy B asiinm zises iy Gaeddlls
ehal o O Aiienslll = 3laill (39 83l Culjiahls i dang . Aadielgl) Dana )Y A ylay A lke il
CulS g el ladi dudialglly AR calaall dina ¥V dkl Gail ydige (385 83l ol Alialia
e psim zisar bl a5 Lo sag i) g agad Ll ANy )6l m3gail luall Lol ad (e J
Claa 0 Gela LS (1) z3sad & sl z3sad 4y A 508 i an Qi AV Cpadgall)
slug .(BAIS) il Ldse G5 lgale Jgemnll @ () gilill disllae cilasheall (SIST jLra (385 Snill
dons ¥ dapkal ety s ziset ladial peasl Gald) i Jlall Giad) ) Jeags Al i) e
Sl e Jgenally il Jean aladl dlldg V) 585 5l alles i 8 ASA alael)
AlaniaY) Akl dspniall 2 3lall 45)ReS @lahall e adal) ehal ) Galdl 258 LS Ll 8 28

s Byl allae i B Dyt ol A8y SV 2 3gaill e RSN 5yl

DAY 8)38 (88l allae ¢ uail) cAama V) ¢ sl 2 3gail) tAualidal) ol
Abstract

The current research aims to compare the estimation of Item parameters and the ability
of individuals according to the estimation method and the logistic model using the bias
indices (BAIS) and (Akaiki), as indicators of bias estimates. Therefore, the researcher
used the experimental method according to the repeated measurements design, where
he applied the research tool consisting of Robert Thorndike's abstract intelligence test
based on the ability to process words and symbols and how to deal with them. The test
was applied to a sample of (1072) adults, male and female, obtained from students at
the University of Salahaddin/Erbil. In order to analyze the data obtained, the researcher
resorted to three of the binary gradual models of the Item response theory. After
ensuring that the data generated from the three logistic models (Rasch, Lord,
Birnbaum) matched, the (Bilog—MG3) program was used to estimate the Item
parameters (difficulty, discrimination, guessing) according to the aforementioned
models.

The researcher used both the joint maximum likelihood and marginal likelihood
methods to estimate the Item parameters. After that, the researcher made a comparison
in estimating the Item parameters according to the estimation method and the logistic
model using the bias index (BAIS). It became clear to him that estimating the Item
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parameters according to the joint maximum likelihood method is less deviant from the
average of the parameters, which indicates that this method is less biased than
estimating the parameters according to the marginal maximum likelihood method. This
indicates that the joint likelihood method is more accurate in estimating the difficulty,
discrimination and estimation parameters according to the Birnbaum model, followed
by the Lord model, then the Rasch model, and according to the specificity of the model
in estimating the parameters, compared to the marginal likelihood method. After
estimating the ability parameters according to the three logistic models, a comparison
was made to estimate the ability according to the bias index for the joint maximum and
marginal odds methods according to the Birnbaum model, which was less than the
arithmetic mean values for the Lord model as well as for the Rasch model, which
indicates the superiority of the Birnbaum model over the other two models in reducing
the bias in estimating the ability of individuals, followed by the Lord model and then
the Rasch model. The results of calculating bias according to Akaike Information
Criterion were consistent with the results obtained according to the bias index (BAIS).
Based on the results reached by the current research, the researcher recommended
using the Birnbaum model and according to the joint maximum likelihood method in
estimating the Item parameters and the ability of individuals, in order to avoid bias in
the estimates and obtain more accurate results in the estimation. The researcher also
suggested conducting more studies such as comparing the graded models of the Item
response theory in revealing the most accurate and least biased model in estimating the
Item parameters and individuals.

Keywords: Logistic model, likelihood, Bias, Item parameters, individual ability.
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