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Abstract

The problem of multicollinearity, which occurs as a result of high correlation and linear
dependence between two or more explanatory variables in a model, is one of the most important
issues in model building, negatively affecting the parameter estimation process of the regression
model. This study aims to review the shrinkage estimators used to address the problem of
multicollinearity that appears in the zero-inflated Poisson regression model. This model is one of
the most commonly used models when the response variable data have countable values and
are not normally distributed. Through Monte Carlo simulation experiments, it was found that the
shrinkage estimator with two parameters is the best proposed estimator due to its reduction of
the model's mean square error.
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alaaly Bl ad aeals (MLE) jote 58 (i jiall 7 3geill Siaig 5oUS el yial) ol G geiltial) oyl LS -
Leliel Cae 4ie Jumdl 203 gAY gpaiall @hiia) aaen Oy (MSE) a el 4l G cilinal)
il (MSE) .
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n=30 L MSE I s ¢y Jgaa

p |r ZIPTP | ZIPLT ZIPLIU | ZIPRidge |ZIPRM
4 090 |4381 [4713 5.972 4.967 8.645
0.95 |5.52 6.127 10.328 | 10.063 |11.863
0.99 |7.113 |7.472 10.763 |10525 |14.76
g (090 [5.059 [5.391 6.65 5.645 9.323
095 [6.198 |6.805 11.006 |10.741 [12541
099 |7.791 [8.15 11.441 |11.203 [15.438
12/090 5186 |5.518 6.777 5.772 9.45
095 |6.325 |6.932 11.133 |10.868 |12.668
099 |7.918 |8.277 11568 |11.33 15.565

N=50 Laic MSE JI &3l :3 Json

p|r ZIPTP | ZIPLT ZIPLIU | ZIPRidge | ZIPRM
4 10.90 |3.32 3.652 4911 3.906 7.584
0.95 |4.459 5.066 9.267 9.002 10.802
0.99 | 6.052 6.411 9.702 9.464 13.699
g [0.90 |3.998 4.33 5.589 4.584 8.262
095 |5.137 5.744 9.945 9.68 11.48
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0.99 6.73 7.089 10.38 10.142 14.377
12 | 0.90 4.125 4.457 5.716 4.711 8.389

0.95 5.264 5.871 10.072 9.807 11.607

0.99 6.857 7.216 10.507 10.269 14.504

=100 Luic MSE J) zitii :4 Jgaa

o |r ZIPTP | ZIPLT ZIPLIU | ZIPRidge | ZIPRM
4 1090 |2485 |2817 4.076 3.071 6.749
0.95 |3624 |4.231 8.432 8.167 9.967
0.99 |5217 |5576 8.867 8.629 12.864
g | 090 [3.163 [3.495 4.754 3.749 7.427
095 |4.302 |4.909 9.11 8.845 10.645
099 5895 |6.254 9.545 9.307 13542
121090 [3.29 3.622 4.881 3.876 7.554
095 |4.429 [5.036 9.237 8.972 10.772
099 |6.022 |6.381 9.672 9.434 13.669
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N=150 Luxic MSE ) &8l :5 Jsas

D |r ZIPTP | ZIPLT ZIPLIU | ZIPRidge | ZIPRM
4 10.90 |1.826 2.158 3.417 2.412 6.09
0.95 |2.965 3.572 7.773 7.508 9.308
0.99 |4.558 4.917 8.208 7.97 12.205
g 1090 |2.504 2.836 4.095 3.09 6.768
095 |3.643 4.25 8.451 8.186 9.986
099 |5.236 5.595 8.886 8.648 12.883
121090 |2.631 2.963 4.222 3.217 6.895
095 |3.77 4.377 8.578 8.313 10.113
099 |5.363 5.722 9.013 8.775 13.01
n=200 Luxic MSE J) zilu :6 Jsas
p|r ZIPTP | ZIPLT ZIPLIU | ZIPRidge | ZIPRM
4 |0.90 |1.398 1.73 2.989 1.984 5.662
0.95 | 2.537 3.144 7.345 7.08 8.88
0.99 |4.13 4.489 7.78 7.542 11.777
g 1090 |2.076 2.408 3.667 2.662 6.34
095 |3.215 3.822 8.023 7.758 9.558
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099 [4.808 [5.167 8.458  |8.22 12.455
12090 [2203 [2535 3794  |2.789 | 6.467
095 [3.342 |3.949 8.15 7.885 | 9.685
099 [4.935 |5294 8585  |8.347 | 12.582
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ol ACha agag Jla g il copgldl ¢ pmall Culall B e 4] deagl) B L DA e

Liba admiall Gsalsy sl z3sal Cilales dalie i (3 cpiabead) o3 okall dlady) Q) aus sl
LIU-type jaes sla GliS . Uad cilasye Jansgio Ji 4y cllyg odals V) cdlabeay clisal) agan aaealy
Bl clpaal) 1 () e LS L Ljia il (guslsy lasl 7z 3gai) Cilabes Cilalas dnie il o Juadls
COlalae od xaealy MLE [3ie 58 Ljbea adiaiall (sulsy Jlaadl z3sal Glalee cilalas dnie pois 8

cilaally djlae Uasd) cilasye Jasogial padll el aillacl Cussy cdliicall cilpiniall 23es, Cilisall agang LalsyY!

(GAY

de\
Z\,g sadl jalaali-1

J\J Z\f)fj.n .”J\J;A"}_“ dglaﬂ" c(Y ) i)c JSIVEN E).QLUA ,‘_,’_\LCJ\ 9 dl.c Z\:ws cO)Mb u.uL\.C @A) cu_n.._\.nﬂ\ =)

cGBhal) (Bpanl) daals ¢ Hdallg deLdall (i<l

AYQ



Yore lend (V) sadl o+ aldl ALV a8 sl A
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024)
Laals Qdilly debdall Casll gl Ajane ¢ " plaai¥l Judas ) J3aall' ((VAAY e agana adla gl -¥
- abal (gl
GAY) Ll (s ae Gl Clpiay cabaall (g Y] Cilpiie Al ((Y)0) (oha dala ¢(ghud) Y
o ofeale Al (e Gubi e Al 4 ldll sl ASEe dgag il jlaai) z3sa

J\Ja_a :bu\\; c.l\.«aﬁ\)!b b\d‘g\ Z\:AS c;ba;\;}“
oY) — Al ¢ AN QLS Sl i) S8BT (YY) cdene Al ¢ eloudl -£

-

WS colany) G teale Al (il jlass) b clytiall sl (Yo 00) cdane sl ¢ oanaill -0

cdhagall drala clidalilly casulad) asle

Aaall Ccnall glanil b dagie GHE ((YeoT) cdeae Olsal coamill 5 el de Olose s -1
L) 1=A0] clakall o) )alaall cAbilasy) aglall 28]l

c yean Bl Ayl gaiy) AaCe ¢ lasI (Y41 0) cdana g cpriall ae -V

L dadas ¢ Guadailly Aoyl adgiall (aluai®y) Culadll (Y40 Y) dald auls calae 5 ol (g)sal calilS -A

cabadl calary )

Luia¥) jalaali-2

9- Akdeniz Duran, E., Hardle, W. K., & Osipenko, M., (2012), "Difference based ridge
and Liu type estimators in semiparametric regression models" ,Journal of Multivariate
Analysis, Vol. 105(1), pp[164-175].

10- Akdeniz, E., Akdeniz, F., & Roozbeh, M. (2018), "A new difference-based
weighted mixed Liu estimator in partially linear models", Statistics, Vol. 52(6),
pp[1309-1327].

11- Akdeniz, F., Akdeniz Duran, E., Roozbeh, M., & Arashi, M., (2015), "Efficiency of
the generalized difference-based Liu estimators in semiparametric regression models
with correlated errors", Journal of Statistical Computation and Simulation, Vol. 85(1),
pp[147-165].

12- Akdeniz, F., & Duran, E. A., (2010), "Liu-type estimator in semiparametric
regression models", Journal of Statistical Computation and Simulation, Vol. 80(8),
pp[853-871].

A&



Yore lend (V) sadl o+ aldl ALV a8 sl A
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024)

13- Akdeniz, F., & Roozbeh, M., (2019), "Generalized difference-based weighted mixed
almost unbiased ridge estimator in partially linear models", Statistical Papers, Vol.
60(5),pp[1717-1739].

14- Akdeniz, F., Roozbeh, M., Akdeniz, E., & Khan, N. M., (2020), "Generalized
difference-based weighted mixed almost unbiased liu estimator in semiparametric
regression models", Communications in Statistics-Theory and Methods, pp[1-22].

15- Akdenz, F., & Tabakan, G., (2009), "Restricted Ridge Estimators of the Parameters
in Semiparametric Regression Model", Communications in Statistics - Theory and
Methods, Vol. 38(11), pp[1852-1869].7

16- Akram, M. N., Amin, M., & Amanullah, M., (2020), "Two-parameter estimator for
the inverse Gaussian regression model" Communications in Statistics - Simulation and
Computation, pp[1-19].8

17- Algamal, Z. Y., & Asar, Y., (2020), "Liu-type estimator for the gamma regression
model", Communications in Statistics-Simulation Computation, Vol. 49(8), pp[2035-
2048].

18- Amini, M. & Roozbeh, M., (2015), "Optimal partial ridge estimation in restricted
semiparametric regression models", Journal of Multivariate Analysis, Vol.(136),
pp[26-40].

19- Asar, Y., & Geng, A., (2018), "A New Two-Parameter Estimator for the Poisson
Regression Model", Iranian Journal of Science and Technology, Transactions A:
Science, Vol. 42(2), pp[793-803].

20- Aydin, D., (2011), "Partially linear models based on smoothing spline estimated by
different selection methods: a simulation study", Department of Statistics, Faculty of
Arts and Sciences, Mugla University.

21- Duran, E. A., Akdeniz, F., & Hu, H., (2011), "Efficiency of a Liu-type estimator in
semiparametric regression models", Journal of Computational and Applied
Mathematics, Vol. 235(5), pp[1418-1428].

22- Emami, H., (2016), "Local influence in ridge semiparametric models", Journal of
Statistical Computation and Simulation, Vol. 86(17), pp[3357-3370].

23- Engle, R. F., Granger, C. W., Rice, J., & Weiss, A., (1986), "Semiparametric
estimates of the relation between weather and electricity sales", Journal of the
American statistical Association, VVol. 81(394), pp[310-320].

A&



Yore lend (V) sadl o+ aldl ALV a8 sl A
College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024)

24- Eubank, R., Kambour, E., Kim, J., Klipple, K., Reese, C., Schimek, M., & Analysis,
D., (1998), "Estimation in partially linear models", Computational Statistics, Vol.
29(2), pp[27-34].

25- Fan, J., & Wu, Y., (2008), "Semiparametric estimation of covariance matrixes for
longitudinal data", Journal of the American statistical Association, Vol. 103(484),
pp[1520-1533].

26- Farrar, D. E., & Glauber, R. R., (1967), "Multicollinearity in regression analysis: the
problem revisited", The Review of Economic and statistics, VVol.(49), pp[92-107].

27- Guijarati, D. N., (2004), "Basic econometrics", In: The Mc-Graw Hill.

28- Hardle, W. K., Miiller, M., Sperlich, S., & Werwatz, A., (2004), "Nonparametric and
semiparametric models An Introduction", Springer Science & Business Media.

29- Hoerl, A. E., & Kennard, R. W., (1970), "Ridge Regression, Biased Estimation for
Nonorthogonal Problems", Technometrics., Vol. (12), pp[55-67].

30- Hu, H., (2005), "Ridge estimation of a semiparametric regression model", Journal of
Computational Applied Mathematics, Vol. 176(1), pp[215-222].

AEY



