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 :البحث مستخلص
فٟ رؾ١ًٍ الأؾذاس اٌخؽٟ اٌّزمذد ٌفزذ ِشىٍخ اٌزمذد اٌخؽٟ ٚالاسرجبغ اٌزارٟ أفبس اٌمذ٠ذ ِٓ اٌجبؽض١ٓ ٚٔفشاً 

اٌغٍجٟ لٍٝ ل١ٍّخ اٌزمذ٠ش فمذ ٚعذ ثمط ِٓ اٌجبؽض١ٓ ؼشائك رمذ٠ش   ٌٚزأص١ش٘بٌفٙٛس ٘زٖ اٌّشىٍز١ٓ ِمبً 

اٌّشوجبد  ؾضٕب عٕمَٛ ثّمبسٔخ اداء ِمــــــــذسعذ٠ذح ٌّمبٌغخ  ٘بر١ٓ اٌّشىٍز١ٓ ِمبً فٟ ٔفظ اٌٛلذ ٚفٟ ث

-r)ٚ ِمـــــذس   (Principal Components Two Parameter  ) PCTP اٌشئ١غ١خ راد اٌّمٍّز١ٓ 

k)class   ِمـــذس ٚ   r-(k,d) class  اٌخؽأدساعخ ِؾبوبح ٚرؾذ ِم١بس ِزٛعػ ِشثمبد  ثأعشاء  

(MSE)ٍز١ٓ ِمب  ٌٚمذ ث١ٕذ إٌزبئظ ثبْ ِمذس لا٠غبد افعً ِمذس فٟ ِمبٌغخ اٌّشىr-(k,d) class    ًافع ٛ٘

 ِمذس.

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:sajamh@yahoo.com
mailto:sajamh@yahoo.com
mailto:saja@coadec.uobaghdad.edu.iq
mailto:saja@coadec.uobaghdad.edu.iq
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

 

 

 

 

Journal of Economics and Administrative Sciences Vol.26 (NO. 121) 2020, pp. 937-144 
   

  

 933 
 

   

 

 

 

 المقدمت:

ٟ٘ ِٓ   ordinary least squares methods  (OLS)رمذ ؼش٠مخ اٌّشثمبد اٌصغشٜ الالز١بد٠خ

افعً ٚاُ٘ اٌؽشائك الاؽصبئ١خ ٚاٌزٟ رغزخذَ ٌزمذ٠ش ِمٍّبد أّٛرط الأؾذاس اٌخؽٟ اٌّزمذد ٚرٌه ٌغٌٙٛخ 

رؽج١مٙب ِٚمج١ٌٛخ إٌزبئظ اٌزٟ رُ اٌٛصٛي ا١ٌٙب ٌٚزؽج١ك ٘زٖ اٌؽش٠مخ ٠زٛعت اْ رزؾمك لذح فشٚض ٌىٟ ٔزّىٓ 

اٌمشٛائ١خ غ١ش ِشرجؽخ ٚاٌّزغ١شاد اٌزٛظ١ؾ١خ ِٓ ِٓ رمذ٠ش ِمٍّبد الأّٛرط ٚاٌّزّضٍخ ثبْ رىْٛ الاخؽبء 

ٕ٘بٌه ِشبوً لذ٠ذح ٚع١ىْٛ اعزخذاَ  اٌّفزشض اْ رىْٛ ِزمبِذح) ِغزمٍخ( ٚلٕذ خشق اؽذ اٌفشٚض فغزفٙش

عٛف رمؽٟ ٔزبئظ غ١ش ِشغٛثخ ٚخبؼئخ فمٕذِب رىْٛ  لأٔٙبؼش٠مخ اٌّشثمبد اٌصغشٜ الالز١بد٠خ غ١ش ِغذ٠خ 

رفٙش ِشىٍخ الاسرجبغ اٌزارٟ ث١ٓ الاخؽبء               ) Eِك ثمعٙب اٞ اْ  الاخؽبء اٌمشٛائ١خ ِشرجؽخ

 Generalized least      اٌّشىٍخ ٠زُ اعزمّبي ؼش٠مـــخ اٌّـــشثمبد اٌصغشٜ اٌمبِـــخ ٌٍٚزخٍص ِٓ ٘زٖ

squares method   (GLS)  ْٛاٌّزغ١شاد .ٚلٕذ ـٙٛس ِشىٍخ اٌزمذد اٌخؽٟ ٚاٌزٟ رؾذس  لٕذِب رى

شجٗ ربَ فمٕذِب ٠ىْٛ اٌزمذد اٌخؽٟ ربَ اٞ اْ ِؾذد ِصفٛفخ  اٌزٛظ١ؾ١خ ِشرجؽخ ِك ثمعٙب اسرجبغ ربَ اٚ

ؼش٠مخ   ٠ٚزُ اٌزخٍص ِٓ ٘زٖ اٌّشىٍخ لٓ ؼش٠ك اعزمّبي |     | 0=اٌّمٍِٛبد ع١ىْٛ ِغبٚٞ ٌٍصفش

ٛظ١ؾ١خ شجٗ ربَ فغزىْٛ ِؾذد ِصفٛفخ اٌّشوجبد اٌشئ١غ١خ اِب لٕذِب ٠ىْٛ اٌزمذد اٌخؽٟ ث١ٓ اٌّزغ١شاد اٌز

اٌّمٍِٛبد لش٠جخ ِٓ اٌصفش ف١ّىٓ ِمبٌغزٙب لٓ ؼش٠ك اعزمّبي ؼشائك رمذ٠ش لذح ِٕٙب ؼش٠مخ أؾذاس اٌؾشف . 

رٍه اٌّشبوً  فٍمذ ا٘زُ اٌمذ٠ذ ِٓ اٌجبؽض١ٓ لا٠غبد اٌؾٍٛي ٌٙب ؽ١ش ٚعذٚا  لذح اخزجبساد ٌٍىشف لٓ  ٚلأ١ّ٘خ

ٚ٘ٛ اٚي  Aitken [1] ك  رمذ٠ش ٌّمبٌغزٙب ٚاٌزخٍص ِٕٙب ٌٚىٓ وً لٍٝ ؽذح ُِٕٚٙ ٘زٖ اٌّشبوً ٚا٠غبد ؼشائ

ِٓ رٛصً اٌٝ ا٠غبد ؼش٠مخ ٌّمبٌغخ ِشىٍخ الاسرجبغ اٌزارٟ ٟٚ٘ ؼش٠مخ اٌّشثمبد اٌصغشٜ اٌمبِخ ٚ  اعزؽبق  

زٞ ٠مَٛ ثّمبٌغخ ( ٚاr-kٌ)  Class ثبلزشاػ ِمذس عذ٠ذ ٚ٘ٛ ِـــــــــمذس  Baye and parker  [ 5]اٌجبؽضبْ 

  and Sakalloglu ِٓ دِظ صلاس ِمذساد ٚ لــــذَ ِشىٍخ اٌزمذد اٌخؽٟ فمػ ٚرزعّٓ ٘زٖ اٌؽش٠مخ 

Kaciranlar   [16] ِـــــمذساً عذ٠ذاً ٚ٘ٛ ِمــــــذس Class (r-d ٟ٠مَٛ وزٌه ثّمبٌغخ ِشىٍخ اٌزمذد اٌخؽ )

صلاصخ ِمذساد ا٠عب  ؽ١ش ارجك اٌجبؽضبْ ٔفظ الاعٍٛة فٟ ا٠غـــــبد ِمذس   ٠ٚزىْٛ ٘زا اٌّمذس ِٓ دِظ 

class(r-k )   اٌجبؽضزبْ       ٚوزٌه لبِــــــــذ  Yousif and [14]Hussein  ٟثذساعخ ِشىٍخ اٌزمذد اٌخؽ

   ٌّمُّٚٚظك اٌؾٍـــــــــٛي إٌّبعجخ ٌٙب ثبعزمّبي لذٖ ؼشائك ٌٍزمذ٠ش ِٕٚـــــــٙب أؾذاس اٌؾشف ا

Generalized Ridge Regression (GRR)  ٚGeneralized Jackknife Ridge Regression 

 Generalized Liu Estimatorٚ ِمذس ١ٌٛ اٌّمُّ (GJR)أؾذاس اٌؾشف اٌغبوٕب٠ف اٌّمُّ 

(GLE)ٛاٌمبَ ٚرّذ اٌّمبسٔخ لاخز١بس افعً ؼش٠مخ ِٓ ث١ٓ ٘زٖ اٌؽشائك ؽ١ش ث١ٕذ ٔزبئظ اٌّؾبوبح ثبْ ِمذس ١ٌ 

Generalized   Liu Estimator (GLE) اٌخؽأ٘ٛ الافعً ٚرؾذ ِم١بس ِزٛعػ ِشثمبد  

ِمذس٠ٓ عذ٠ذ٠ٓ ٠مِٛبْ ثّمبٌغخ ِشىٍخ اٌزمذد اٌخؽٟ ّٚ٘ب  ثإ٠غبد Hussein [11]ٚوّب لبِذ اٌجبؽضخ 

 Almost Unbiased Jackknifed Generalized ِمذس عبٔب٠ف ١ٌٛ اٌمبَ غ١ش اٌّزؾ١ض لٍٝ الاغٍت 

Liu Estimator (AUJGLE) عبوٕب٠ف ١ٌٛ اٌمبَ غ١ش اٌّزؾ١ض لٍٝ الاغٍت اٌّمذي     ِٚمذسUnbiased 

Modified Jackknifed Generalized Liu Estimator Almost     (AUMJGLE)  لأّٔٛرط 

ِٚمذس    Generalized Liu estimator  (GLE)أؾذاس خؽٟ ِزمذد ِٚمبسٔزّٙب ِك ِمذس ١ٌٛ اٌمبَ     

ِٚمذس عبوٕب٠ف ١ٌٛ اٌمبَ  Jackknifed Generalized Liu estimator  (JGLE)عبوٕب٠ف ١ٌٛ اٌمبَ 

ٌٚمذ ث١ٕذ ٔزبئظ Modified Jackknifed Generalized Liu estimator  (MJGLE)اٌّمذي  

 .  اٌخؽأاٌّؾبوبح ثبْ اٌّمذس٠ٓ اٌّمزشؽ١ٓ الؽذ ٔزبئظ ع١ذح ٚرؾذ ِم١بس ِزٛعػ ِشثمبد 

ِمذساً ِمزشؽبً عذ٠ذاً لٓ ؼش٠ك دساعخ  ثمط اٌزغ١١شاد لٍٝ ِمذس  Hussein [12]لذِذ اٌجبؽضخ  وزٌه

ِٚمذس  mixed estimator  (ME)ٌٛعغزٟ ٌؾغبة ِمذساد أّٛرط ِخزٍػ  لأّٔٛرط (ML)الاِىبْ الالفُ

لأّٛرط   stochastic restricted ridge regression estimator   (SRRR)اٌؾشف اٌّم١ذ اٌمشٛائٟ 

خؽٟ فٟ ـً ٚعٛد ِشىٍزٟ اٌزمذد اٌخؽٟ ٚلذَ رغبٔظ رجب٠ٓ الاخؽبء ؽ١ش اْ اٌم١ٛد اٌمشٛائ١خ صبثزخ ٚوزٌه 

رُ ِمبسٔخ اٌّمذس اٌّمزشػ ِك ِمذساد اخشٜ ٌٍزؾمك ِٓ عٍٛن اٌّمذساد ثبعزمّبي ِمٍّبد اٌؾشف ٚرٌه 

٘ٛ افعً ِٓ ثم١خ اٌّمذساد ٚرؾذ ِم١بس ثبعزمّبي اعٍٛة اٌّؾبوبح ٌٚمذ ث١ٕذ إٌزبئظ ثبْ اٌّمذس اٌّمزشػ 

 . اٌخؽأِزٛعػ ِشثمبد 

عبوٕب٠ف لأؾذاس  ؼش٠مخ عذ٠ذح رغزٕذ لٍٝ رم١ٕخ اٌفشٚق ٠ٚغّٝ ِمذس Hussein [13]ٚ لذِذ 

 difference- based modified jackknifed generalizedاٌؾشف اٌّمذي اٌمبَ لٍٝ اعبط اٌفشٚق 

ridge regression estimator (DMJGRِٚمذس )  اٌغبوٕب٠ف لأؾذاس اٌؾشف اٌّمُّ لٍٝ اعبط اٌفشٚق

difference-based generalized  jackknifed ridge regression estimator  (DGJR)  

ِمٍّبد اٌغضء اٌخؽٟ فٟ إٌّٛرط اٌخؽٟ اٌغضئٟ ٚاِب ٌزمذ٠ش اٌغضء غ١ش اٌخؽٟ ٚاٌّزّضً ثبٌذاٌخ  ٌزمذ٠ش
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ٌٚمذ رّذ ِمبسٔخ الأّٛرط اٌخؽٟ   Nadaraya Watsonؼش٠ك اعزمّبي ِمذس  اٌلاِم١ٍّخ  فمذ رُ رمذ٠شٖ لٓ

اٌغضئٟ ِك ِمذساد اخشٜ رمزّذ  وزٌه لٍٝ رم١ٕخ اٌفشٚق ثبعزمّبي اعٍٛة اٌّؾبوبح ٚرؾذ ِم١بس ِزٛعػ 

 . اٌخؽأِشثمبد 

 غ اٌزارٟ ِبٚثمذ رٌه رٛصً ثبؽض١ٓ اخش٠ٓ لا٠غبد ؼشائك رمذ٠ش عذ٠ذح  ِذِغخ ٌّمبٌغخ  ِشىٍزٟ الاسرجب

ث١ٓ الاخؽبء ٚاٌزمذد اٌخؽٟ ث١ٓ اٌّزغ١شاد اٌزٛظ١ؾ١خ  لٕذ ـٙٛسّ٘ب ِمب فٟ ٔفظ اٌٛلذ ٚلذ ٚعذ اٌجبؽض١ٓ 

 . MSEثأْ اٌذِظ عٛف ٠ؾًّ ِضا٠ب ع١ّك اٌّمذساد ٚثبٌزبٌٟ اٌؾصٛي لٍٝ ِمذس افعً ٚرؾذ ِم١بس 

ٚرٌه لٓ     G. Trenkler[8]ؼش٠مخ ٌّمبٌغخ ٘بر١ٓ اٌّشىٍز١ٓ ٘ٛ اٌجبؽش ثإ٠غبدٚاْ اٚي ِٓ لبَ 

ِك ِمذس اٌّشثمبد  Ordinary Ridge Regression (ORR) ؼش٠ك دِظ ِمذس أؾذاس اٌؾشف الالز١بدٞ 

 .K. Ayinde and A. Fٚوزٌه اٌجبؽض١ـــــــٓ   Generalized least squares (GLS)اٌصغشٜ اٌمبِخ 

Lukman and O.T. Arowolo [4]ّٝالاِىبْ الالفُ ٌٍّشوجبد  ثّمذس ؽ١ش لبِٛا ثب٠غبد ؼش٠مخ رغ

 Arowolo T. O. and Adewale F. L.  and Kayode, A. [3]اِب اٌجبؽضْٛ   MLPC1اٌشئ١غ١خ 

 Two-Stage (T-PLS) لذِٛا ِمذس اٌّشثمبد اٌغضئ١خ راد اٌّشؽٍز١ٓ                                                

Partial Least Square  ْٚرجمٗ اٌجبؽضب Shalini Chandra and Gargi Tyagi [6] ؽ١ش لبِب

 ٚاخشْٚ غ١شُ٘ .   class r(k,d)ثب٠غبد ِمذس ٠ذلٝ 

 :هدف البحث

ِٓ اٞ ل١ٍّخ رمذ٠ش ٘ٛ اٌؾصٛي لٍٝ افعً رمذ٠ش ٌٍّمٍّخ اٌّغٌٙٛخ ِٓ ث١ٓ وً اٌزمذ٠شاد  اْ اٌٙذف 

اٌّزمذد ٚاٌزٞ ٠مبٟٔ ِشىٍزٟ الاسرجبغ اٌّٛعٛدح ٚفٟ ٘زا اٌجؾش رُ رمذ٠ش ِمٍّبد أّٛرط الأؾذاس اٌخؽٟ 

اٌزارٟ ٚاٌزمذد اٌخؽٟ ِمب فٟ ٔفظ اٌٛلذ   ٚرٌه لٓ ؼش٠ك اعزمّبي ؼشائك رمذ٠ش ِذِغخ ٌزمذ٠ش ِمٍّبد 

 ٚثبعزمّبي  أّٛرط  الأؾذاس اٌّزمذد ِٚٓ صُ اخز١بس افعً ِمذس لٓ ؼش٠ك ِمبسٔخ ٘زٖ اٌؽشائك ِك ثمعٙب

 .  MSE اٌخؽأِم١بس ِزٛعػ ِشثمبد 

 :طرائق التقدير 
رٛعذ ٕ٘بٌه ؼشائك لذح رغزمًّ ٌزمذ٠ش ِمٍّبد أّٛرط الأؾذاس اٌخؽٟ اٌّزمذد ٚاٌزٞ ٠مبٟٔ ِٓ ِشىٍزٟ 

 :الاسرجبغ اٌزارٟ ٚاٌزمذد اٌخؽٟ ِمبً ِٚٓ ٘زٖ اٌؽشائك ٟ٘ 

(Principal Components Two Parameter) PCTP 4- ِمذس      

 ( ٠زُ ارجبق اٌخؽٛاد اٌّج١ٕخ فٟ ادٔبٖ:PCTPراد اٌّمٍّز١ٓ )ٌٍؾصٛي لٍٝ ِمذس اٌّشوجبد اٌشئ١غ١خ 

 لأّٛرط الأؾذاس اٌخؽٟ اٌّزمذد وّب فٟ اٌّمبدٌخ الار١خ:    

Y = X 𝜷                                   

 ؽ١ش اْ : 

Y ِٓ ٗاٌذسعخ: رّضً ِزغ  n 1 ٌّشب٘ذاد اٌّزغ١ش اٌزبثك 

X  ًاٌذسعخِصفٛفٗ اٌّزغ١شاد اٌزٛظ١ؾ١خ ِٓ  : رّض  n  (p+1 )   

𝜷  ٗرّضً ِزغٗ ِٓ اٌذسع :(p+1) x1)) 

 nx1: ؽذ اٌخؽب ِٓ اٌذسعٗ      

ؽ١ش لبِب ثذِظ ِمذس اٌّشوجبد  PCTPثزم١ُّ ِمذس   3449فٟ لبَ Huang and Yang [10]ٌمذ لبَ 

 ((GLS اٌمبِخِٚمذس اٌّشثمبد اٌصغشٜ  (TP)( ِك ِمذس راد اٌّمٍّز١ٓ اٌغذ٠ذ PC) اٌشئ١غخ

 رٚ اٌص١غخ الار١خ : 

�̂�
 
            

             
      

         

         
              

    
        

 ؽ١ش اْ:

   r  r : رّضً ِصفٛفخ اٌٛؽذح ِٓ اٌذسعخ   

  r r        p 0<rرّضً ِصفٛفخ ِزمبِذٖ ِٓ اٌذسعخ       :

 ٚرمشف وبلارٟ : n   nرّضً ِصفٛفخ الاسرجبؼبد ِٓ اٌذسعخ      :
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 ]

 
 
 
 
 

 

 

 

d   ٛرّضً ِمٍّخ ١ٌ :LIU                       0<d<1 

K   رّضً ِمٍّخ اٌؾشف :ORR                k   0 

 : ( وبٌزبPCTPٌٟٚاْ ِزٛعػ ِشثمبد اٌخؽب ٌّمذس )

MSE�̂�
 
      

=                                           
 +[         (        

             )  
          

  𝛃𝛃                                     
  

        
   

  

 ؽ١ش اْ :

            

     =        

             

 (   p-r      ( p-r )ِصفٛفخ ِزمبِذح ِٓ اٌذسعخ       

r  رّضً لذد اٌغزٚس ا١ٌّّضٖ ٚاٌزٟ رىْٛ اوجش ِٓ اٌٛاؽذ : 

  ِٓ اٌم١ُ    r ٟ٘ اٌغزٚس ا١ٌّّضٖ ٌّصفٛفخ اٌّمٍِٛبد  ٌــ       

 = diag(                              

  =diag(             

    =diag (                 

 

  k) class -(rِمذس - 2

ثبلزشاػ ؼش٠مخ عذ٠ذح  3443فٟ لبَ    Siray, Kaciranlar and Sakallioglo [20] لبَ وً ِٓ 

ٚرمَٛ ٘زٖ اٌؽش٠مخ لٍٝ اعبط  class ) (r-kٌّمبٌغخ ِشىٍزٟ اٌزمذد اٌخؽٟ ٚالاسرجبغ اٌزارٟ ِمب ٟٚ٘ ِمذس

ِمذس اٌّشثمبد اٌصغشٜ اٌمبِخ ا١ٌٗ . ؽ١ش ٠عُ اٌّمذس اٌغذ٠ذ لذٖ ِمذساد  ثبظبفخ class  (r-k)رم١ُّ ِمذس

ِٚمذس أؾذاس  ORRِٚمذس أؾذاس اٌؾشف الالز١بدٞ   OLS الالز١بد٠خِذِغخ ٟٚ٘ ِمذس اٌّشثمبد اٌصغشٜ 

   GLSِٚمذس اٌّشثمبد اٌصغشٜ اٌمبِخ  PCRاٌّشوجبد اٌشئ١غ١خ 

 ٚوّب ِٛظؼ فٟ ادٔبٖ : 

 ( (١ٌ1ىٓ ٌذ٠ٕب أّٛرط الأؾذاس اٌخؽٟ وّب فٟ ِمبدٌخ                 

( ٚرٌه 1ٌزؾ٠ًٛ أّٛرط الأؾذاس اٌخؽٟ فٟ ِمبدٌخ ) 4331  فٟ لبَ Trenkler [8]اعزمًّ اٌجبؽضْٛ ؼش٠مٗ 

  Tثعشثٗ  ثّصفٛفخ ِزمبِذح 

 وبلارٟ :  (r-k)لٕذئز عزىْٛ ص١غخ ِمذس 

�̃�             
   

          
    

   
                          

             =          
              

    
        

 ٟ٘ وبلارٟ :  (r-k)ٌّمذس   اٌخؽأٚاْ ِزٛعػ ِشثمبد  

MSE �̃�                  
      

   k 

          
    

                                    
  𝜷𝜷

 
 k           
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 : class  -r (k,d)ِمذس  -  3

 3443فٟ لبَ S. Chandra and G. Tyagi   [6]( لبَ اٌجبؽضبْ 4لأّٛرط الأؾذاس اٌخؽٟ اٌمبَ )

ثبلزشاػ ِمذس عذ٠ذ ٠مَٛ ثبٌزخٍص ِٓ ِشىٍزٟ اٌزمذد اٌخؽٟ ٚالاسرجبغ اٌزارٟ ِمب ٠ٚزىْٛ اٌّمذس لٓ ؼش٠ك 

 (ORR( ِٚمذس أؾذاس اٌؾشف الالز١بدٞ  (OLSدِظ لذٖ ِمذساد ٟٚ٘ ِمذس اٌّشثمبد اٌصغشٜ الالز١بد٠خ 

ِٚمذس  [7](TPراد اٌّمٍّز١ٓ  ) ٚ ِمذس Liu  [17]( ِٚمذس ١ٌٛ  (PCRأؾذاس اٌّشوجبد اٌشئ١غ١خ  ٚ ِمذس )

 .  class  ( [5](r-kِٚمذس  [16] ) r-d)classِٚمــــــذس  (GLS)اٌّشثمبد اٌصغشٜ اٌمبِخ 

 

 ع١ىْٛ لٍٝ إٌؾٛ اٌزبٌٟ :    r-(k,d)ٚثزٌه فبْ ِمذس 

�̃�              
              

  (  
            

 �̃� ) 

�̃�         
          

    
 ؽ١ش اْ                                         

 فبْ ص١غٗ اٌّمذس عزىْٛ وبلارٟ :  �̃�ٚثبٌزم٠ٛط لٓ 

�̃�              
              

      
          

     
         

        
        

 رىْٛ وبٌزبٌٟ :   r-(k,d)ٌّمذس   اٌخؽأاْ ِزٛعػ ِشثمبد 

MSE  �̃�                           
                 

        𝛃𝛃         

    (
               

     
  ؽ١ش اْ                 (

 ؽ١ش اْ

                    q=1,k,d,kd                                                                                     

 الجانب التجريبي :

( ِشح  0444فٟ ٘زا اٌّجؾش رُ ر١ٌٛذ اٌّزغ١شاد ٌغشض اعشاء رغشثخ اٌّؾبوبح اٌزٟ رُ رىشاس٘ب ) 

 رزُ لٓ ؼش٠ك اٌّمبدٌخ اٌزب١ٌخ :       ٌٍؾصٛي لٍٝ ٔزبئظ دل١مخ فٍز١ٌٛذ ل١ُ اٌّزغ١شاد اٌزٛظ١ؾ١خ اٌّشرجؽخ 

           
 

 ⁄                                                  

 : ؽ١ش اْ 

     : رّضً  ر١ٌٛذ الالذاد اٌمشٛائ١ٗ ٚاٌزٟ  رزٛصق رٛص٠ك ؼج١مٟ ل١بعٟ 

     رّضً لذد اٌّشب٘ذاد     

     : رّضً لذد اٌّزغ١شاد اٌزٛظ١ؾ١خ اٌّشرجؽخ ؽ١ش اْ   

 (0.99 0.90 ,  0.80: رّضً ل١ُ الاسرجبغ ث١ٓ اٌّزغ١شاد اٌزٛظ١ؾ١خ ؽ١ش رُ افزشاظٙب ثبٌم١ُ اٌزب١ٌخ )  

  

     صُ ٠زُ ر١ٌٛذ ؽذ اٌخؽب اٌمشٛائٟ ٚاٌزٟ رزجك اٌزٛص٠ك اٌؽج١مٟ لٕذِب ٠ىْٛ الاسرجبغ اٌزارٟ ِٓ اٌذسعخ الاٌٚٝ 

AR(1)    : ٌٟٚفك إٌّٛرط اٌزب 

                                           +         =           

 ؽ١ش اْ:

ρ  ٟرّضً ِمبًِ الاسرجبغ اٌزار :   | ρ | 

  ٚرجب٠ٓ  4: رّضً  خؽب الاسرجبغ ٟٚ٘ الذاد لشٛائ١خ ِغزمٍخ ٚ اٌزٟ رزٛصق رٛص٠ك ؼج١مٟ ثّزٛعػ   
      

 اٌزب١ٌخ :  اٌص١غخ٠ؾغت ٚفك   ٚاْ اٌزجب٠ٓ

   
  

     

   
  

 

 (.0  ,  0.2   ,  0 97رىْٛ ثضلاس ِغز٠ٛبد  ا٠عب ٚ ٟ٘ وبلارٟ:  )    ٚل١ُ ِمبًِ الاسرجبغ اٌزارٟ 

  ٚاْ ل١ُ رجب٠ٓ الاخؽبء 
 ) 10 , 0.8,1.83 (اٌزٟ رُ اعزمّبٌٙب ٟ٘  :                     
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 :ف١زُ ٚفك اٌّمبدٌخ ادٔبٖ ؽ١ش اْ      Yاِب ؽغبة ل١ّخ اٌّزغ١ش اٌّمزّذ 

 

   𝜷  𝜷     𝜷     𝜷     𝜷     𝜷     𝜷     𝜷        

اٌّغزمٍّخ   d( ٚاِب ل١ُ   (0.9 ,  0.5   ,0.1وبلارٟ  ع١ّك اٌّمذساد ٟ٘  اٌزٟ رُ اعزمّبٌٙب فٟ    kٚوبٔذ ل١ُ 

 ( (0.9,  0.5,  0.1وبلارٟ          ٚ ِمذس   PCTPفٟ ِمذس 

 ٚرٌه لا٠غبد افعً أّٛرط ٚؽغت اٌص١غخ الار١خ:                                                                        MSE اٌخؽأٚرُ اعزمّبي ِم١بس ِزٛعػ ِشثمبد 

 

MSE=
∑      ̂  

  
   

 
 

 

الأؾذاس  لأّٔٛرط(  =n=0 ,n= 40 n ,4040(لاس ؽغَٛ ٌٍم١ٕبد ٟٚ٘ ٚرُ رٕف١ز ل١ٍّخ اٌّؾبوبح ثبعزمّبي ص

 . ( ِزغ١شاد رٛظ١ؾ١خ3(  ٚ رُ رؾذ٠ذ )4اٌخؽٟ اٌّزمذد )

 تحليل نتائج المحاكاة

( ِك رغ١ش ل١ُ n=15, σ2=0.8, ρ=0( لٕذِب رىْٛ )4رش١ش لشاءح ٔزبئظ اٌّؾبوبح فٟ عذٚي سلُ )

(d=0.1,0.5,0.9( ٚ )k=0.1,0.5,1.5 اٌٝ افع١ٍخ ِمذس ) r-(k,d)  ٌُٚىبفخ ل١k  ٚd  

الافع١ٍخ  ( ٚثفٙٛس لبًِ الاسرجبغ اٌزارٟ فٟ اٌزمذ٠ش رغزّشn=15, σ2=0.8, ρ=0.6اِب لٕذ ) 

ِك ص٠بدح ِمزذٌخ فٟ ل١ُ ِزٛعػ ِشثمبد اٌخؽأ ٚؽزٝ لٕذ ص٠بدح ل١ّخ الاسرجبغ لٍٝ إٌؾٛ  r-(k,d)ٌّـــمذس 

(n=15, σ2=0.8, ρ=0.97رغزّش )  ٘زٖ الافع١ٍخ ٚثفٛاسق ل١ٍٍخ ث١ٓ ِمذسPCTP    ِمذس ٚ r-(k,d). 

( لا٠ؤصش σ2=4.75, σ2=10( لٍٝ إٌؾٛ )9 (ٚ) 3ٚلذ ٌٛؽؿ اْ رغ١ش ل١ّخ اٌزجب٠ٓ فٟ اٌغذ١ٌٚٓ )

ٔغج١بً ِك رضا٠ذ اٌزجب٠ٓ ٚرزىشس اٌم١ٍّخ وّب روشٔب٘ب آٔفبً ثشىً  MSEثشىً ثبٌغ لٍٝ اٌزمذ٠ش ؽ١ش رزضا٠ذ ل١ّخ 

٠ز١ّض ثبلافع١ٍخ فٟ ؽً ِشىٍزٟ اٌزمذد اٌخؽٟ ٚالاسرجبغ  r-(k,d)ِغزّش، ٚاْ ٘زٖ اٌم١ٍّخ رش١ش اٌٝ اْ ِمذس 

 .40اٌزارٟ ثصٛسح ِضب١ٌخ لٕذ ؽغُ اٌم١ٕخ 

ثبٌزضا٠ذ  MSE( رجذأ ل١ُ n=50ٌٕؾٛ )لٍٝ ا) 6(ٚ ) 0 (ٚ )1ِٚك رضا٠ذ ؽغُ اٌم١ٕخ فٟ اٌغذاٚي ) 

١ٌزفٛق فٟ وبفخ ِغز٠ٛبد رغ١ش ل١ُ الاسرجبغ  PCTPٚٔلاؽؿ رؾغٓ فٟ ِغزٜٛ اداء ِمذس  r-(k,d)ٌــــــّمذس 

 ٍ. اٌخؽأ٠مٛد اٌٝ ص٠بدٖ ِغزٜٛ رجب٠ٓ  r-(k,d)ٚاٌزجب٠ٓ ٚاْ ٘زا اٌزشاعك فٟ ِغزٜٛ اداء ِمذس 

ٚرٌه  r-(k,d)( فزمٛد الافع١ٍخ ٌّمذس 3( ٚ )3( ٚ )3( فٟ اٌغذاٚي )n=150اِب لٕذ ؽغُ ل١ٕخ )

ِك رشاعك شذ٠ذ فٟ ِغزٜٛ اداء ِمذس  (r-k)وفبءح ِضب١ٌخ فٟ ِمبٌغخ اٌّشىٍز١ٓ ِمبً  ١ٍ٠ٚٗ ِمذس  ثإـٙبسٖ

PCTP  ٚاٌزٞ ـٙش ثبٌّشرجخ الاخ١شح ٌٚىبفخ ِغز٠ٛبد الاسرجبغ ٚاٌزجب٠ٓ ِك ظشٚسح الاشبسح اْ رفٛق

٠غمٍٙب فٟ ِغز٠ٛبد ِزمبسثخ لٕذ  وبٔذ ظّٓ ٔغت ظئ١ٍخ فٟ اغٍت اٌّغز٠ٛبد ِّباٌّمذساد لٍٝ ثمعٙب 

ٚ  n=50ثٕؾٛ ٍِؾٛؾ لٕذ اصد٠بد ؽغُ اٌم١ٕخ ) (r-k)اٌّمبسٔخ، وّب رغذس الاشبسح اٌٝ رؾغٓ فٟ اداء ِمذس  

n=150.) 
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σ

2
σ و =n  11( لقيم متوسط مربعات الخطا عند حجم عينه 1جدول  ) 

2
=0.8  

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 0.2320396 0.0075993 0.1919830 0.1305167 0.0102818 0.3299788 0.0052754 0.0075787 0.5445405 

0.90 0.1350360 0.0020492 0.1110013 0.0612874 0.0024008 0.2169587 0.0329386 0.0000495 0.4160843 

0.99 0.1097238 0.0243734 0.0981304 0.0425948 0.0204966 0.1868195 0.0740706 0.0024829 0.3816679 

0.5 

0.8 0.4234708 0.0614975 0.1919830 0.2256831 0.0419271 0.3299789 0.0170018 0.0001203 0.5445405 

0.90 0.2687962 0.0266710 0.1110012 
0.120 
0781 

0.0133744 0.2169587 0.0594692 0.0077988 0.4160843 

0.99 0.1781864 0.0445306 0.0981304 0.0626266 0.0229416 0.1868195 0.1436008 0.0128297 0.3816679 

0.9 

0.8 0.6563971 0.1609652 0.1919830 0.3428038 0.0945869 0.3299788 0.0305722 0.0018071 0.5445406 

0.90 0.4525006 0.0893008 0.1110013 0.2053491 0.0415543 0.2169587 0.0833704 0.0214373 0.4160844 

0.99 0.2760468 0.0849228 0.0981304 0.0963492 0.0357643 0.1868195 0.2052257 0.0453937 0.3816679 

0.5 

0.1 

0.8 0.0950977 0.0047585 0.0696820 0.0610146 0.0081449 0.1174023 0.0000088 0.0097716 0.1827317 

0.90 0.0507600 0.0012966 0.0383973 0.0254950 0.0020939 0.0772735 0.0099509 0.0006508 0.1516664 

0.99 0.0643368 0.0237178 0.0582280 0.0316541 0.0214663 0.0980008 0.0175008 0.0062354 0.1867992 

0.5 

0.8 0.2320396 0.0250660 0.0696820 0.1305167 0.0218071 0.1174023 0.0052754 0.0032014 0.1827317 

0.90 0.1350360 0.0103201 0.0383973 0.0612874 0.0068537 0.0772735 0.0329386 0.0007540 0.1516665 

0.99 0.1097238 0.0340430 0.0582289 0.0425948 0.0228385 0.0980009 0.0740706 0.0001356 0.1867993 

0.9 

0.8 0.4172438 0.0592647 0.0696820 0.2240912 0.0419337 0.1174022 0.0153117 0.0007220 0.1827317 

0.90 0.2704802 0.0312853 0.0383973 0.1227513 0.0173680 0.0772735 0.0552789 0.0035688 0.1516664 

0.99 0.1834612 0.0525189 0.0582299 0.0667671 0.0295980 0.0980009 0.1314706 0.0045002 0.1867992 

0.9 

0.1 

0.8 0.0182394 0.0025796 0.0080620 0.0176231 0.0062566 0.0122863 0.0044477 0.0122428 0.0136919 

0.90 0.0069101 0.0007154 0.0034500 0.0051524 0.0018080 0.0081314 0.0003247 0.0019348 0.0179135 

0.99 0.0309930 0.0230712 0.0286810 0.0223343 0.0224585 0.0375877 0.0000574 0.0116857 0.0608179 

0.5 

0.8 0.0977584 0.0047139 0.0080620 0.0612467 0.0082053 0.0122862 0.0002212 0.0104434 0.0136920 

0.90 0.0468677 0.0015891 0.0034500 0.0220829 0.0024926 0.0081314 0.0141889 0.0011150 0.0179135 

0.99 0.0577779 0.0249616 0.0286890 0.0264118 0.0227357 0.0375878 0.0273476 0.0080961 0.0608179 

0.9 

0.8 0.2320396 0.0073414 0.0080620 0.1305167 0.0104049 0.0122862 0.0052754 0.0092642 0.0136919 

0.90 0.1350360 0.0030163 0.0034500 0.0612874 0.0035673 0.0081314 0.0329386 0.0007255 0.0179136 

0.99 0.1097238 0.0278639 0.0286809 0.0425948 0.0240147 0.0375877 0.0740706 0.0062237 0.0608179 
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σ
2
=1.83 

 

 و =n   11حجم عينه ( لقيم متوسط مربعات خطا  عند 2جدول رقم )

 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.399030

1 
0.0258228 0.3353536 0.2676934 0.0355915 0.5006564 0.0051543 0.0328130 0.6668136 

0.90 
0.289597

2 
0.0109126 0.2400186 0.1743169 0.0113552 0.3858777 0.0017493 0.0014132 0.5824537 

0.99 
0.290377

4 
0.1250304 0.2699889 0.1640964 0.1094621 0.4165653 0.0148055 0.0328760 0.6987364 

0.5 

0.8 
0.682291

8 
0.1299500 0.3353537 0.4280776 0.1067893 0.5006563 0.0009374 0.0170981 0.6668135 

0.90 
0.518950

1 
0.0811665 0.2400186 0.3001069 0.0558193 0.3852389 0.0058797 0.0000361 0.5824538 

0.99 
0.399887

3 
0.1717418 0.2699889 0.2042243 0.1193499 0.4165654 0.0496968 0.0008190 0.6987363 

0.9 

0.8 
1.001862

8 
0.2889680 0.3353536 0.6071151 0.2037003 0.5006564 0.0001679 0.0123012 0.6668136 

0.90 
0.791178

6 
0.2028522 0.2400186 0.4479449 0.1256931 0.3852388 0.0087223 0.0000999 0.5824538 

0.99 
0.542327

1 
0.2473856 0.2699888 0.2632460 0.1489950 0.4165653 0.0679772 0.0005161 0.6987364 

0.5 

0.1 

0.8 
0.180684

3 
0.0185742 0.1359642 0.1392271 0.0296036 0.1910027 0.0142924 0.0356182 0.2175753 

0.90 
0.120961

3 
0.0068681 0.0882180 0.0790005 0.0082329 0.1432831 0.0000471 0.0016493 0.2103218 

0.99 
0.208746

1 
0.1227302 0.1958554 0.1382763 0.1108870 0.2715154 0.0000996 0.0434243 0.4166388 

0.5 

0.8 
0.399030

1 
0.0611485 0.1359642 0.2676934 0.0618991 0.1910027 0.0051543 0.0258363 0.2175753 

0.90 
0.289597

2 
0.0335312 0.0882180 0.1743169 0.0265009 0.1432831 0.0017493 0.0005320 0.2103218 

0.99 
0.290377

4 
0.1475467 0.1958554 0.1640964 0.1163623 0.2715153 0.0148055 0.0152651 0.4166389 

0.9 

0.8 
0.666361

4 
0.1194777 0.1359642 0.4202714 0.1011159 0.1910028 0.0011634 0.0195193 0.2175754 

0.90 
0.509528

0 
0.0756560 0.0882180 0.2952834 0.0522109 0.1432832 0.0057200 0.0000303 0.2103218 

0.99 
0.406594

6 
0.1850787 0.1958554 0.2107559 0.1322303 0.2715154 0.0431952 0.0050467 0.4166388 

0.9 

0.1 

0.8 
0.047720

9 
0.0125171 0.0250808 0.0523824 0.0241668 0.0277245 0.0279920 0.0385385 0.0135288 

0.90 
0.024789

7 
0.0037559 0.0108397 0.0209172 0.0056114 0.0185992 0.0007895 0.0019035 0.0237254 

0.99 
0.140556

1 
0.1204513 0.1335950 0.1146650 0.1123211 0.1573899 0.0200608 0.0554379 0.2070676 

0.5 

0.8 
0.191289

9 
0.0179771 0.0250808 0.1447844 0.0291742 0.0277245 0.0127624 0.0363718 0.0135287 

0.90 
0.126666

8 
0.0066151 0.0108397 0.0824870 0.0079782 0.0185992 0.0000486 0.0016096 0.0237254 

0.99 
0.198351

9 
0.1251878 0.1335950 0.1283534 0.1134125 0.1573899 0.0004173 0.0477361 0.2070676 

0.9 

0.8 
0.399030

1 
0.0236401 0.0250808 0.2676934 0.0340930 0.0277245 0.0051543 0.0347856 0.0135288 

0.90 
0.289597

2 
0.0099444 0.0108397 0.1743169 0.0104985 0.0185992 0.0017493 0.0013402 0.0237254 

0.99 
0.290377

4 
0.1317957 0.1335950 0.1640964 0.1164658 0.1573899 0.0148055 0.0432572 0.2070676 
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σ2=10 

 

40n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕٗ 9عذٚي سلُ )
2
= 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
3.317360

9 
0.5533359 2.8799059 3.0826250 0.7757870 3.1102566 1.4820240 0.8601682 2.0750295 

0.90 
3.579294

5 
0.3294754 3.0041620 3.1172070 0.3171426 3.4197376 1.1363760 0.0783903 2.8909584 

0.99 
4.777388

1 
3.6863507 4.6498702 3.9251851 3.3108337 5.4590957 1.1490695 1.4988798 6.5842249 

0.5 

0.8 
4.911562

0 
1.5695855 2.8799054 4.3090235 1.6762377 3.1102567 1.7101648 1.1684294 2.0750295 

0.90 
5.392006

9 
1.5607848 3.0041620 4.5989573 1.4231757 3.4197377 1.5610722 0.5687458 2.8909502 

0.99 
5.290177

5 
4.1117762 4.6498702 4.2085550 3.5507047 5.4590956 1.0294588 1.3318767 6.5842292 

0.9 

0.8 
6.319935

0 
2.6215250 2.8799060 5.3613751 2.5338751 3.1102567 1.8359624 1.3621274 2.0750208 

0.90 
6.807676

7 
2.7309585 3.0041620 5.6818191 2.4017551 3.4197376 1.7234191 0.8699970 2.8909504 

0.99 
5.809563

2 
4.5415468 4.6498702 4.4973160 3.7935032 5.4590957 0.9358957 1.2129489 6.5842204 

0.5 

0.1 

0.8 
1.824295

1 
0.4491106 1.4392620 1.8865578 0.6739746 1.4061488 1.1911421 0.8129404 0.6015992 

0.90 
1.740900

9 
0.2066800 1.2070315 1.5475613 0.2002441 1.3831317 0.5328297 0.0257261 1.0145082 

0.99 
4.280754

7 
3.6388158 4.1570477 3.6488218 3.2840245 4.7136706 1.2961111 1.5251047 5.4623944 

0.5 

0.8 
3.317360

9 
0.9080484 1.4392620 3.0826250 1.1044088 1.4061487 1.4820240 0.9739763 0.6015993 

0.90 
3.579294

5 
0.6885603 1.2070315 3.1172070 0.6358207 1.3831316 1.1363760 0.1796244 1.0145002 

0.99 
4.777388

1 
3.8708088 4.1570477 3.9251851 3.4157194 4.7136707 1.1490695 1.4302758 5.4623025 

0.9 

0.8 
4.698729

2 
1.3372735 1.4392619 4.1436774 1.4785945 1.4061487 1.6542603 1.0707505 0.6015993 

0.90 
5.064873

6 
1.1105401 1.2070315 4.3040026 0.9912205 1.3831316 1.4146723 0.2735651 1.0145040 

0.99 
5.280866

6 
4.1000081 4.1570477 4.2063869 3.5470702 4.7136707 1.0397510 1.3610650 5.4623848 

0.9 

0.1 

0.8 
0.774342

0 
0.3557512 0.4933037 0.9826754 0.5793209 0.3697015 0.9320069 0.7670459 0.0122684 

0.90 
0.557951

8 
0.1123872 0.2153404 0.5219469 0.1101036 0.2528869 0.1551527 0.0016650 0.0987040 

0.99 
3.811370

8 
3.5915894 3.6918245 3.3825459 3.2573243 4.0229413 1.4520032 1.5515570 4.4451592 

0.5 

0.8 
2.034960

2 
0.4264097 0.4933037 2.0611265 0.6514445 0.3697015 1.2702090 0.7972091 0.0122609 

0.90 
2.136669

6 
0.1683271 0.2153404 1.9226729 0.1614417 0.2528869 0.7789651 0.0087404 0.0987092 

0.99 
4.290734

5 
3.6371171 3.6918245 3.6516904 3.2833499 4.0229413 1.2752522 1.5321814 4.4451592 

0.9 

0.8 
3.317360

9 
0.4812175 0.4933037 3.0826250 0.7058257 0.3697015 1.4820240 0.8143967 0.0122693 

0.90 
3.579294

5 
0.2070998 0.2153404 3.1172070 0.1948705 0.2528869 1.1363760 0.0128443 0.0987098 

0.99 
4.777388

1 
3.6810446 3.6918245 3.9251851 3.3089126 4.0229413 1.1490695 1.5177113 4.4451509 

 
 
 
 
 



 

 

 

 

 

Journal of Economics and Administrative Sciences Vol.26 (NO. 121) 2020, pp. 937-144 
   

  

 146 
 

   

 

 

 

 
 

 

σ2=0.8 

 

04n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕٗ 4عذٚي سلُ )
2
= 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.001315

2 
0.0017820 0.0007629 0.0003652 0.0014081 0.0016492 0.0057542 0.0086307 0.0033046 

0.90 
0.002597

2 
0.0007768 0.0017877 0.0008482 0.0007845 0.0034121 0.0029683 0.0062146 0.0108833 

0.99 
0.003661

5 
0.0007444 0.0025846 0.0008196 0.0012602 0.0054407 0.0056816 0.0110530 0.0202574 

0.5 

0.8 
0.004953

9 
0.0001159 0.0007629 0.0019161 0.0002212 0.0016492 0.0046864 0.0074063 0.0033099 

0.90 
0.007270

8 
0.0000136 0.0017877 0.0029195 0.0000269 0.0034121 0.0019306 0.0047650 0.0108846 

0.99 
0.009735

3 
0.0000626 0.0025846 0.0032003 0.0000974 0.0054407 0.0038980 0.0086888 0.0202588 

0.9 

0.8 
0.010771

9 
0.0004010 0.0007629 0.0046243 0.0000544 0.0016492 0.0037494 0.0063012 0.0033053 

0.90 
0.014140

9 
0.0011997 0.0017877 0.0061708 0.0002983 0.0034121 0.0011353 0.0035409 0.0108824 

0.99 
0.018496

4 
0.0017932 0.0025846 0.0070640 0.0002351 0.0054407 0.0024754 0.0066482 0.0202568 

0.5 

0.1 

0.8 
0.000003

2 
0.0020936 0.0000484 0.0000334 0.0016056 0.0000134 0.0069466 0.0087747 0.0012194 

0.90 
0.000266

4 
0.0009872 0.0000571 0.0000161 0.0009346 0.0001951 0.0042486 0.0063908 0.0023590 

0.99 
0.000481

0 
0.0009765 0.0001477 0.0000002 0.0014728 0.0005885 0.0078238 0.0113369 0.0068545 

0.5 

0.8 
0.001315

2 
0.0007999 0.0000484 0.0003652 0.0007555 0.0000134 0.0057542 0.0080770 0.0012188 

0.90 
0.002597

2 
0.0001929 0.0000571 0.0008482 0.0003202 0.0001951 0.0029683 0.0055496 0.0023592 

0.99 
0.003661

5 
0.0001368 0.0001477 0.0008196 0.0005826 0.0005885 0.0056816 0.0099706 0.0068578 

0.9 

0.8 
0.004903

7 
0.0001250 0.0000484 0.0018971 0.0002288 0.0000134 0.0046983 0.0074238 0.0012187 

0.90 
0.007214

7 
0.0000109 0.0000571 0.0028986 0.0000293 0.0001951 0.0019438 0.0047893 0.0023591 

0.99 
0.009654

2 
0.0000553 0.0001477 0.0031740 0.0001028 0.0005885 0.0039143 0.0087171 0.0068580 

0.9 

0.1 

0.8 
0.001069

7 
0.0024303 0.0017254 0.0009404 0.0018161 0.0022982 0.0082512 0.0089199 0.0035666 

0.90 
0.000335

7 
0.0012229 0.0007385 0.0004449 0.0010977 0.0009289 0.0057578 0.0065694 0.0009178 

0.99 
0.000277

2 
0.0012400 0.0007040 0.0007692 0.0017020 0.0006372 0.0103081 0.0116244 0.0005489 

0.5 

0.8 
0.000004

6 
0.0020979 0.0017254 0.0000309 0.0016079 0.0022982 0.0069316 0.0087769 0.0035688 

0.90 
0.000277

5 
0.0009899 0.0007385 0.0000178 0.0009361 0.0009289 0.0042284 0.0063940 0.0008178 

0.99 
0.000499

6 
0.0009799 0.0007040 0.0000005 0.0014751 0.0006372 0.0078001 0.0113406 0.0005466 

0.9 

0.8 
0.001315

2 
0.0017963 0.0017254 0.0021100 0.0296758 0.0022341 0.0057542 0.0086384 0.0035652 

0.90 
0.002597

2 
0.0007854 0.0007385 0.0008482 0.0007896 0.0009289 0.0029683 0.0062259 0.0009957 

0.99 
0.003661

5 
0.0007550 0.0007040 0.0008196 0.0012679 0.0006393 0.0056816 0.0110659 0.0005442 
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σ2=1.83 

 

04n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕخ 5عذٚي سلُ )
2
= 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.000826

2 
0.0114198 0.0013949 0.0015009 0.0089557 0.0013032 0.0397595 0.0463582 0.0107401 

0.90 
0.000013

7 
0.0054967 0.0023688 0.0001988 0.0048919 0.0006245 0.0205504 0.0275671 0.0008585 

0.99 
0.000178

2 
0.0054684 0.0089309 0.0003465 0.0067212 0.0009352 0.0150671 0.0230042 0.0225192 

0.5 

0.8 
0.000027

3 
0.0057095 0.0013955 0.0002072 0.0052253 0.0013096 0.0370500 0.0436514 0.0107477 

0.90 
0.001412

8 
0.0018476 0.0023689 0.0001051 0.0022702 0.0006289 0.0178301 0.0246198 0.0008518 

0.99 
0.002631

0 
0.0015173 1.0010377 0.0000811 0.0032102 0.0009373 0.0121372 0.0196240 0.0225166 

0.9 

0.8 
0.001481

2 
0.0020171 0.0013949 0.0000909 0.0025328 0.0013077 0.0344924 0.0410830 0.0107447 

0.90 
0.005016

8 
0.0001542 0.0023690 0.0011725 0.0006598 0.0006234 0.0153700 0.0219142 0.0008579 

0.99 
0.007818

0 
0.0000222 0.0013938 0.0013079 0.0010082 0.0009340 0.0095737 0.0165728 0.0225167 

0.5 

0.1 

0.8 
0.003978

0 
0.0121855 0.0051507 0.0040074 0.0094373 0.0064799 0.0425968 0.0466683 0.0264988 

0.90 
0.000930

4 
0.0060284 0.0015366 0.0014932 0.0052480 0.0015379 0.0235067 0.0279110 0.2434544 

0.99 
0.000625

6 
0.0060670 0.0012065 0.0021587 0.0071955 0.0003530 0.0183489 0.0234015 0.0081180 

0.5 

0.8 
0.000826

2 
0.0086486 0.0051545 0.0015009 0.0071791 0.0064756 0.0397595 0.0451494 0.0264957 

0.90 
0.000013

7 
0.0036403 0.0015381 0.0001988 0.0036068 0.0015330 0.0205504 0.0262426 0.0007140 

0.99 
0.000178

2 
0.0034163 0.0012099 0.0003465 0.0050066 0.0003576 0.0150671 0.0214737 0.0081167 

0.9 

0.8 
0.000023

7 
0.0057715 0.0051596 0.0002133 0.0052606 0.0064741 0.0370792 0.0436882 0.0264956 

0.90 
0.001388

9 
0.0018795 0.0015345 0.0001014 0.0022903 0.0015350 0.0178663 0.0246698 0.0007188 

0.99 
0.002589

3 
0.0015544 0.0012099 0.0000770 0.0032400 0.0003566 0.0121653 0.0196654 0.0081199 

0.9 

0.1 

0.8 
0.009486

8 
0.0129761 0.0112799 0.0077205 0.0099315 0.0155917 0.0455318 0.0469794 0.0492317 

0.90 
0.004187

6 
0.0065848 0.0053977 0.0039919 0.0056166 0.0069576 0.0266617 0.0282570 0.0068778 

0.99 
0.004016

1 
0.0066967 0.0053598 0.0055220 0.0076860 0.0046539 0.0219537 0.0238022 0.0009068 

0.5 

0.8 
0.003932

6 
0.0121958 0.0112777 0.0039801 0.0094427 0.0155996 0.0425647 0.0466726 0.0492320 

0.90 
0.000910

6 
0.0060349 0.0053988 0.0014788 0.0052514 0.0069519 0.0234637 0.0279171 0.0068750 

0.99 
0.000604

8 
0.0060754 0.0053588 0.0021372 0.0072005 0.0046573 0.0183135 0.0234067 0.0009048 

0.9 

0.8 
0.000826

2 
0.0114553 0.0112791 0.0015009 0.0089745 0.0155951 0.0397595 0.0463735 0.0492377 

0.90 
0.000013

7 
0.0055188 0.0053977 0.0001988 0.0049037 0.0069577 0.0205504 0.0275886 0.0068750 

0.99 
0.000178

2 
0.0054968 0.0053578 0.0003465 0.0067385 0.0046552 0.0150671 0.0230224 0.0009076 
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σ2=10    

 

04n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕٗ 6عذٚي سلُ )
2
= 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 0.2963638 
0.383986

1 
0.3054596 0.2476223 0.2999051 0.4154756 1.3908223 1.4071979 0.9089523 

0.90 0.1377471 
0.194612

0 
0.1435287 0.1274201 0.1620471 0.1743563 0.7195952 0.7356710 0.3201789 

0.99 0.1301229 
0.197221

7 
0.1368355 0.1547128 0.2031284 0.0973258 0.2485074 0.2712476 0.0447685 

0.5 

0.8 0.2617660 
0.347557

9 
0.3054598 0.2263712 0.2784488 0.4176891 1.3836088 1.4007572 1.9086896 

0.90 0.1160251 
0.170720

3 
0.1435299 0.1135762 0.1477763 0.1779838 0.7126209 0.7292512 0.3207681 

0.99 0.1052880 
0.168661

6 
0.1363565 0.1356507 0.1830174 0.0932788 0.2389312 0.2620153 0.0447809 

0.9 

0.8 0.2299065 
0.313582

9 
0.3054600 0.2063413 0.2580647 0.4154570 1.3763396 1.3942494 0.9080895 

0.90 0.0964673 
0.148735

0 
0.1435591 0.1006410 0.1342804 0.1743569 0.7057513 0.7229227 0.3207844 

0.99 0.0835221 
0.142867

5 
0.1368377 0.1180876 0.1642195 0.0972559 0.2297385 0.2531318 0.0444790 

0.5 

0.1 

0.8 0.3334731 
0.388196

4 
0.3496900 0.2699830 0.3023595 0.4758769 1.3980099 1.4079077 0.0880769 

0.90 0.1615299 
0.197391

1 
0.1678394 0.1421269 0.1636823 0.2118875 0.7266386 0.7363904 0.3903789 

0.99 0.1578960 
0.200578

0 
0.1653988 0.1751796 0.2054485 0.1300781 0.2583776 0.2722972 0.0219234 

0.5 

0.8 0.2963638 
0.367621

0 
0.3432099 0.2476223 0.2902914 0.4758079 1.3908223 1.4043268 2.0880768 

0.90 0.1377471 
0.183827

2 
0.1678379 0.1274201 0.1556321 0.2118379 0.7195952 0.7328186 4.3903677 

0.99 0.1301229 
0.184295

9 
0.1653298 0.1547128 0.1940810 0.1300770 0.2485074 0.2671384 0.0219573 

0.9 

0.8 0.2620819 
0.347979

4 
0.3432099 0.2265116 0.2786285 0.4758459 1.3835715 1.4007049 2.0882345 

0.90 0.1161906 
0.170950

1 
0.1678588 0.1136361 0.1478532 0.2118876 0.7126564 0.7292908 0.3903348 

0.99 0.1055365 
0.169025

3 
0.1653299 0.1357828 0.1831926 0.1304545 0.2390308 0.2621358 0.0219090 

0.9 

0.1 

0.8 0.3727708 
0.392429

6 
0.3831642 0.2933102 0.3048239 0.5487451 1.4052161 1.4086176 2.2752786 

0.90 0.1872057 
0.200189

8 
0.1940476 0.1576367 0.1653257 0.2576590 0.7337164 0.7371101 0.4675563 

0.99 0.1883533 
0.203962

5 
0.1965874 0.1969174 0.2077818 0.1676610 0.2684399 0.2733488 0.0073457 

0.5 

0.8 0.3331085 
0.388247

0 
0.3831638 0.2698266 0.3023807 0.5407846 1.3980545 1.4079009 2.2897787 

0.90 0.1613320 
0.197418

9 
0.1940499 0.1420599 0.1636913 0.2525690 0.7266034 0.7363947 0.4687786 

0.99 0.1575852 
0.200623

0 
0.1966954 0.1750277 0.2054694 0.1676346 0.2582718 0.2723111 0.0077868 

0.9 

0.8 0.2963638 
0.384165

4 
0.3832758 0.2476223 0.2999804 0.5402766 1.3908223 1.4071752 2.2758978 

0.90 0.1377471 
0.194710

9 
0.1940986 0.1274201 0.1620792 0.2529635 0.7195952 0.7356867 0.4697899 

0.99 0.1301229 
0.197380

8 
0.1966880 0.1547128 0.2032027 0.1676768 0.2485074 0.2712971 0.0778553 
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σ2=0.8 

 

404n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕخ 7عذٚي سلُ )
2
= 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.004149

8 
0.0027345 0.0039798 0.0052285 0.0041893 0.0044772 0.0126506 0.0126308 0.0190070 

0.90 
0.004372

7 
0.0029142 0.0041979 0.0054990 0.0044278 0.0048469 0.0129255 0.0129067 0.0212677 

0.99 
0.004203

1 
0.0027189 0.0040241 0.0051942 0.0040733 0.0049578 0.0080209 0.0079815 0.0496146 

0.5 

0.8 
0.004863

1 
0.0032609 0.0039798 0.0057209 0.0045874 0.0044772 0.0126593 0.0126386 0.0190070 

0.90 
0.005105

1 
0.0034577 0.0041979 0.0060057 0.0048385 0.0048469 0.0129338 0.0129141 0.0212677 

0.99 
0.004955

2 
0.0032695 0.0040241 0.0057289 0.0045014 0.0049578 0.0080382 0.0079971 0.0496146 

0.9 

0.8 
0.005628

8 
0.0038307 0.0039798 0.0062338 0.0050023 0.0044772 0.0126680 0.0126464 0.0190070 

0.90 
0.005889

9 
0.0040445 0.0041979 0.0065331 0.0052661 0.0048469 0.0129420 0.0129216 0.0212677 

0.99 
0.005764

5 
0.0038674 0.0040241 0.0062877 0.0049493 0.0049578 0.0080554 0.0080127 0.0496146 

0.5 

0.1 

0.8 
0.003491

5 
0.0026787 0.0033353 0.0047576 0.0041461 0.0035238 0.0126419 0.0126299 0.0159798 

0.90 
0.003695

3 
0.0028565 0.0035344 0.0050139 0.0043832 0.0038534 0.0129172 0.0129058 0.0180658 

0.99 
0.003511

1 
0.0026607 0.0033473 0.0046847 0.0040269 0.0039302 0.0080035 0.0079797 0.0446854 

0.5 

0.8 
0.004149

8 
0.0029626 0.0033353 0.0052285 0.0043639 0.0035238 0.0126506 0.0126343 0.0159798 

0.90 
0.004372

7 
0.0031498 0.0035344 0.0054990 0.0046080 0.0038534 0.0129255 0.0129100 0.0180658 

0.99 
0.004203

1 
0.0029571 0.0033473 0.0051942 0.0042608 0.0039302 0.0080209 0.0079884 0.0446854 

0.9 

0.8 
0.004861

2 
0.0032592 0.0033353 0.0057201 0.0045866 0.0035238 0.0126593 0.0126386 0.0159798 

0.90 
0.005103

1 
0.0034559 0.0035344 0.0060049 0.0048377 0.0038534 0.0129337 0.0129141 0.0180658 

0.99 
0.004953

0 
0.0032675 0.0033473 0.0057279 0.0045004 0.0039302 0.0080381 0.0079970 0.0446854 

0.9 

0.1 

0.8 
0.002890

0 
0.0026234 0.0027477 0.0043088 0.0041031 0.0026844 0.0126332 0.0126290 0.0132150 

0.90 
0.003074

9 
0.0027994 0.0029279 0.0045512 0.0043388 0.0029738 0.0129089 0.0129050 0.0151250 

0.99 
0.002881

3 
0.0026030 0.0027327 0.0042016 0.0039808 0.0030217 0.0079862 0.0079780 0.0400139 

0.5 

0.8 
0.003493

1 
0.0026785 0.0027477 0.0047583 0.0041460 0.0026844 0.0126419 0.0126299 0.0132150 

0.90 
0.003697

0 
0.0028563 0.0029279 0.0050146 0.0043831 0.0029738 0.0129173 0.0129058 0.0151250 

0.99 
0.003512

9 
0.0026605 0.0027327 0.0046857 0.0040268 0.0030217 0.0080036 0.0079797 0.0400139 

0.9 

0.8 
0.004149

8 
0.0027338 0.0027477 0.0052285 0.0041890 0.0026844 0.0126506 0.0126308 0.0132150 

0.90 
0.004372

7 
0.0029136 0.0029279 0.0054990 0.0044275 0.0029738 0.0129255 0.0129066 0.0151250 

0.99 
0.004203

1 
0.0027182 0.0027327 0.0051942 0.0040729 0.0030217 0.0080209 0.0079814 0.0400139 
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σ2=1.83 

 

404n=   ٚσ( ٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕٗ 8عذٚي سلُ )
2
= 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.016916

6 
0.0139365 0.0165748 0.0216964 0.0195720 0.0152197 0.0568276 0.0568399 0.0576001 

0.90 
0.017934

0 
0.0148638 0.0175823 0.0228738 0.0206916 0.0166341 0.0589847 0.0590244 0.0666105 

0.99 
0.016947

8 
0.0138384 0.0165905 0.0211237 0.0188529 0.0167984 0.0392268 0.0391884 0.1815023 

0.5 

0.8 
0.018314

1 
0.0150846 0.0165748 0.0226633 0.0204009 0.0152197 0.0568222 0.0568350 0.0576001 

0.90 
0.019370

8 
0.0160477 0.0175823 0.0238661 0.0215435 0.0166341 0.0589673 0.0590087 0.0666105 

0.99 
0.018410

0 
0.0150349 0.0165905 0.0221607 0.0197378 0.0167984 0.0392437 0.0392037 0.1815023 

0.9 

0.8 
0.019759

5 
0.0162719 0.0165748 0.0236483 0.0212444 0.0152197 0.0568168 0.0568302 0.0576001 

0.90 
0.020855

3 
0.0172706 0.0175823 0.0248763 0.0224098 0.0166341 0.0589498 0.0589930 0.0666105 

0.99 
0.019924

4 
0.0162741 0.0165905 0.0232186 0.0206396 0.0167984 0.0392603 0.0392188 0.1815023 

0.5 

0.1 

0.8 
0.015571

2 
0.0138113 0.0152425 0.0207492 0.0194808 0.0134178 0.0568330 0.0568404 0.0521991 

0.90 
0.016549

1 
0.0147346 0.0162105 0.0219012 0.0205979 0.0147516 0.0590022 0.0590261 0.0608039 

0.99 
0.015542

3 
0.0137080 0.0151993 0.0201097 0.0187556 0.0148639 0.0392099 0.0391867 0.1719528 

0.5 

0.8 
0.016916

6 
0.0144407 0.0152425 0.0216964 0.0199381 0.0134178 0.0568276 0.0568377 0.0521991 

0.90 
0.017934

0 
0.0153840 0.0162105 0.0228738 0.0210679 0.0147516 0.0589847 0.0590174 0.0608039 

0.99 
0.016947

8 
0.0143636 0.0151993 0.0211237 0.0192435 0.0148639 0.0392268 0.0391952 0.1719528 

0.9 

0.8 
0.018310

4 
0.0150809 0.0152425 0.0226618 0.0203993 0.0134178 0.0568222 0.0568350 0.0521991 

0.90 
0.019367

1 
0.0160439 0.0162105 0.0238646 0.0215418 0.0147516 0.0589673 0.0590087 0.0608039 

0.99 
0.018406

0 
0.0150307 0.0151993 0.0221588 0.0197358 0.0148639 0.0392436 0.0392036 0.1719528 

0.9 

0.1 

0.8 
0.014281

6 
0.0136867 0.0139661 0.0198231 0.0193899 0.0117294 0.0568384 0.0568409 0.0470639 

0.90 
0.015219

8 
0.0146060 0.0148943 0.0209497 0.0205043 0.0129822 0.0590196 0.0590279 0.0552620 

0.99 
0.014197

7 
0.0135783 0.0138691 0.0191206 0.0186586 0.0130477 0.0391930 0.0391850 0.1626614 

0.5 

0.8 
0.015574

6 
0.0138109 0.0139661 0.0207506 0.0194807 0.0117294 0.0568330 0.0568404 0.0470639 

0.90 
0.016552

6 
0.0147342 0.0148943 0.0219027 0.0205977 0.0129822 0.0590022 0.0590261 0.0552620 

0.99 
0.015546

1 
0.0137076 0.0138691 0.0201115 0.0187554 0.0130477 0.0392100 0.0391867 0.1626614 

0.9 

0.8 
0.016916

6 
0.0139351 0.0139661 0.0216964 0.0195714 0.0117294 0.0568276 0.0568399 0.0470639 

0.90 
0.017934

0 
0.0148623 0.0148943 0.0228738 0.0206910 0.0129822 0.0589847 0.0590244 0.0552620 

0.99 
0.016947

8 
0.0138368 0.0138691 0.0211237 0.0188521 0.0130477 0.0392268 0.0391884 0.1626614 
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σ2=10 

 

404n=   ٚσٌم١ُ ِزٛعػ ِشثمبد اٌخؽب لٕذ ؽغُ ل١ٕٗ ( 9عذٚي سلُ )
2
= 

 

 

   

  d k           ϒ 
                             ρ = 0                             ρ = 0.2 ρ = 0.79 

PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) PCTP r-(k,d) (r-k) 

0.1 

0.1 

0.8 
0.423487

6 
0.4091768 0.4219021 0.5507274 0.5419811 0.3262503 1.5304499 1.5327482 1.1027789 

0.90 
0.451104

9 
0.4366156 0.4495002 0.5816923 0.5730889 0.3597236 1.6065745 1.6100915 1.3190690 

0.99 
0.420633

1 
0.4059398 0.4190048 0.5278218 0.5186627 0.3589934 1.1207830 1.1226472 4.1555422 

0.5 

0.8 
0.429839

3 
0.4148262 0.4219021 0.5545895 0.5454376 0.3262503 1.5294413 1.5318376 1.1027789 

0.90 
0.457532

1 
0.4423369 0.4495002 0.5854903 0.5764890 0.3597236 1.6050319 1.6086974 1.3190690 

0.99 
0.427156

7 
0.4117400 0.4190048 0.5318675 0.5222825 0.3589934 1.1199650 1.1219085 4.1555422 

0.9 

0.8 
0.436206

0 
0.4204857 0.4219021 0.5584564 0.5488972 0.3262503 1.5284350 1.5309292 1.1027789 

0.90 
0.463972

2 
0.4480666 0.4495002 0.5892930 0.5798922 0.3597236 1.6034943 1.6073076 1.3190690 

0.99 
0.433695

7 
0.4175505 0.4190048 0.5359176 0.5259050 0.3589934 1.1191493 1.1211717 4.1555422 

0.5 

0.1 

0.8 
0.417167

3 
0.4085495 0.4155897 0.5468744 0.5415972 0.3178552 1.5314599 1.5328495 1.0774757 

0.90 
0.444707

3 
0.4359802 0.4431100 0.5779028 0.5727113 0.3510138 1.6081199 1.6102467 1.2913241 

0.99 
0.414142

8 
0.4052958 0.4125228 0.5237861 0.5182606 0.3501142 1.1216022 1.1227294 4.1092118 

0.5 

0.8 
0.423487

6 
0.4116809 0.4155897 0.5507274 0.5435154 0.3178552 1.5304499 1.5323436 1.0774757 

0.90 
0.451104

9 
0.4391518 0.4431100 0.5816923 0.5745983 0.3510138 1.6065745 1.6094721 1.2913241 

0.99 
0.420633

1 
0.4085105 0.4125228 0.5278218 0.5202693 0.3501142 1.1207830 1.1223190 4.1092118 

0.9 

0.8 
0.429823

3 
0.4148084 0.4155897 0.5545851 0.5454327 0.3178552 1.5294423 1.5318388 1.0774757 

0.90 
0.457516

0 
0.4423189 0.4431100 0.5854865 0.5764847 0.3510138 1.6050340 1.6086997 1.2913241 

0.99 
0.427139

5 
0.4117209 0.4125228 0.5318620 0.5222763 0.3501142 1.1199660 1.1219096 4.1092118 

0.9 

0.1 

0.8 
0.410894

5 
0.4079227 0.4093248 0.5430349 0.5412134 0.3095696 1.5324702 1.5329508 1.0524661 

0.90 
0.438355

3 
0.4353452 0.4367656 0.5741257 0.5723337 0.3424107 1.6096660 1.6104019 1.2638741 

0.99 
0.407703

0 
0.4046522 0.4060914 0.5197659 0.5178586 0.3413461 1.1224217 1.1228117 4.0631411 

0.5 

0.8 
0.417183

2 
0.4085475 0.4093248 0.5468787 0.5415966 0.3095696 1.5314589 1.5328496 1.0524661 

0.90 
0.444723

3 
0.4359782 0.4367656 0.5779067 0.5727108 0.3424107 1.6081178 1.6102470 1.2638741 

0.99 
0.414159

8 
0.4052937 0.4060914 0.5237915 0.5182599 0.3413461 1.1216012 1.1227296 4.0631411 

0.9 

0.8 
0.423487

6 
0.4091697 0.4093248 0.5507274 0.5419792 0.3095696 1.5304499 1.5327486 1.0524661 

0.90 
0.451104

9 
0.4366084 0.4367656 0.5816923 0.5730872 0.3424107 1.6065745 1.6100924 1.2638741 

0.99 
0.420633

1 
0.4059322 0.4060914 0.5278218 0.5186602 0.3413461 1.1207830 1.1226477 4.0631411 
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 الاستنتاجاث
فٟ ٘زٖ اٌذساعخ رُ اخز صلاس ِمذساد ِذِغخ رّزٍه اٌمذسح لٍٝ ِمبٌغخ ِشىٍزٟ اٌزمذد اٌخؽٟ ٚالاسرجبغ 

لٓ ؼش٠ك اعشاء  PCTPِك ِمذس  r-(k,d) class   ٚclass   (r-k)اٌزارٟ ِمبً  ٚرّذ ِمبسٔخ أغبص ِمذسٞ 

 PCTP٘ٛ افعً ِمذس  ِٚٓ صُ ٠برٟ ثمذٖ ِمذس   r-(k,d) classل١ٍّخ اٌّؾبوبح ٌٚمذ ث١ٕذ إٌزبئظ ثبْ ِمذس 

ٌىٛٔٙب وبٔذ  ح. ٚلذ وبْ ٌٙزٖ اٌّمذساد صفبد ع١ذ  MSE( ثبٌّشرجخ الاخ١شح ٚرؾذ ِم١بس r-kٚ عبء ِمذس )  

رّزٍه ِزٛعػ ِشثمبد خؽب ِٕخفط  ٚلذ وبْ رفٛلٙب لٍٝ ثمعٙب ثّمبد٠ش ظئ١ٍخ ٔغج١بً ٌٚىبفخ ِغز٠ٛبد 

اٌزؾ١ًٍ ٚاٌزٞ ٠غمً ِٓ اخز١بس اؽذٜ ٘زٖ اٌّمذساد فٟ اٌزؽج١مبد ِزغب٠ٚخ ِٓ ؽ١ش اٌىفبءح ٠ٚمٛد رٌه ٌىْٛ 

 (ORRاٌزٟ اشزمذ ِٕٙب ٚاٌّزّضٍخ فٟ اٌؾشف  ل١ٍّخ اٌذِظ الزّذد فٟ اعبعٙب لٍٝ ٔفظ اٌّمذساد اٌشئ١غ١خ

(ٛ١ٌٚ(LIU) ٚاٌّشثمبد اٌصغشٜ اٌمبِخ(GLS). 
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Abstract: 
In the analysis of multiple linear regression, the problem of multi-

collinearity and auto-correlation drew the attention of many researchers and 

given the appearance of these two problems together and their bad effect on the 

estimation, some of the researchers found new methods to address these two 

problems together at the same time. In this research a comparison for the 

performance of the Principal Components Two Parameter estimator (PCTP) and 

The (r-k) class estimator and the r-(k,d) class estimator by conducting a 

simulation study and through the results and under the mean square error 

(MSE) criterion to find the best way to address the two problems together. The 

results showed that the r-(k,d) class estimator is the best estimator. 
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