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 ددــــة العـــكلم

 
بشكل  أعدادها بإصدارالعرب  الإحصائيينان تتواصل مجلة اتحاد  انه من دواعي السرور 

العامة وهيئة  والأمانةوكما هو مخطط لها وقد بذل الاتحاد وبالتعاون مع جامعة ميسان مستمر 
هذه المجلة من اجل ان تكون نبراسا للباحثين وطريقا  لإظهارالتحرير والمختصين جهودا كبيرا 

 الأجهزةبحوثهم الى اكبر عدد من الاختصاصيين حيث يتم توزيع هذه المجلة على  لإيصال
الاتحاد ومن خلال دار  أعضاءالى  بالإضافة والمؤسسات المنضوية ضمن الاتحاد الإحصائية

. هيئة التحرير والهيئة رات العلمية النشر التي تقوم بعرضها من خلال المعارض والمؤتم
مساعد رئيس  -عادل مانع داخل الأستاذ الدكتور شكرهم وتقديرهم  الى   الاستشارية يقدمون

المستمرة   المثمرة ومتابعته  لجهوده العراق -جامعة ميسان للشؤون العلمية والدراسات العليا 
 .و الاحترام مع التقدير صائيين العرب دعم التعاون  بين جامعة ميسان  ومجلة اتحاد الإح في 

من  ۲۰۲۳سنة ـــل الأولدد ــــ/ الع السابعنئة ونبارك لكم صدور المجلد نتقدم لكم جميعا بالته 
ي ـــترقيم الدولـلت المجلة على الـــقد حصوهي تصدر بحلتها الجديدة و JASUمجلتنا الغراء 

(ISSN 2663-3264)  ومما يزيد من رصانة المجلة العلمية وتحتوي المجلة على بحوث
محكمة وحديثة وتعالج مشاكل احصائية جديدة  وتقدم افكار بحثية متطورة نتمنى ان يكون العدد 
القادم غزيرا بالبحوث القيمة وان يصدر في موعده المحدد بفضل دعمكم ومشاركتكم الفعالة 

ن الاحصاء الان يعتبر العنصر المهم والاساسي بتداخله مع مدعما بالبحوث المتطورة وخاصة ا
 كافة العلوم مما يفسح المجال لتطبيقات عديدة ومساهمات متنوعة .

ولكم الموفقية والنجاح للجميع شاكرين كل من وضع لبنة في بناء ونشر هذا العدد من المجلة   
 وتقبلوا وافر التقدير والاحترام
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الريادة في نشر البحوث الاحصائية والسعي للوصول لتصنيف عالمي متقدم بين المجلات  

العلمية المحكمة ، وان تكون مجلة اتحاد الاحصائيين العرب نبراسا للعلم والمعرفة  وواجهة 
 وثقافية واكاديمية مشرقة لاتحادنا الموقر ومركز علم خلاق يجمع بين الاصالة والحداثة.علمية 

 
 Missionالرسالة 

 
اثراء العلوم الاحصائية بأجود انواع البحوث والدراسات الاحصائية التي تربط بين الاصالة  

نشر العلمي الاصيل والحداثة  ضمن اطار علمي بناء باستثارة همم الباحثين وتنمية قدراتهم في ال
باللغتين العربية والانكليزية وبما يسهم في ايصال الاحصاء بكل انواعه لكل شعوب العالم واتاحة 
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 الممخص
فيػهفاػالفلث اػتفلثتب ػرف ػاثقيـفلثالااػهفلثقػاـف ل ياػاـف  ـ لثقئلاػل ف ييػلـفر قتاػتاففلثقػػقلؽفتػ

 لثايفمففخلاثػ فلػتـفااػاعفمقػتؿفلثتاػخـفلثقػاـفلثاػب يف ل ياػاـفل اااػل فمػففخػلاؿف اػتختلـف
لثبمااجفلثاقرل فثيش راتفلثقص ل ف)مقشااتفغلقفخطل (فمعفلثالااؿفلثزمبل فيهفتر لففبمػااجف

لابػاتفمرخػ ا فمػففالئػ ف اصػا ف(ف عتمػاتل فعيػبف 2025-2023خطل فثيتب رف ػاثتتق فلثماػتا يل ف)
(ف اثؾف إاتختلـفثغ فماتلاع,ف ت صؿفلث اػتف ثػبف2022-2008 ييلـفر قتاتاففثيتتق فلثزمبل ف)

 مرابل ف اتختلـفتيؾفلثبمااجفيػهفلثتب ػرف ا قيػاـفلثالااػل فلثتػهفتتاػمففتاي ػاتفر لػق فيػهفمااتلقاػاف
بختػػاضفيػػهف قاػػ اف اباثػػؾف قتتػػاعفيػػهفماػػت افلثػػقيـفلثالااػػهفلثقػػاـف  قػػضفل ياػػ اـفلثقئلاػػل ف لخ

قتتػاعفيػهف قػضف للآخقفثياب لتفلثمتب أف  اف لثايفأتاف ثبف قتتاعفمقػتؿفلثتاػخـفلثقػاـفلثاػب يف لخ
بختاضفيهف قا افللآخق.فف فل يااـفل ااال ف لخ

ف
ف
ف
ف
ف
ف
ف
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Predicting the Consumer price index and inflation average for the 

Kurdistan Region of Iraq using a dynamic model of neural networks 

with time series 
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Department of Statistics and Informatics/College of Administration 

and Economics-Salahaddin University 

Taha Hussein Ali 

Department of Statistics and Informatics/College of Administration 

and Economics-Salahaddin University  

Heyam A.A.Hayawi 

Department of Statistics and Informatics/College of Computer and 

Mathematical Science- Mosul University 

Shahla Hani Ali 

Kurdistan Region Statistics Office / Iraq 

Abstract 

In this research, the Consumer price index and the main sections of 

the Kurdistan Region of Iraq were predicted, in which the annual inflation 

rate and the main sections are calculated by using dynamic models of 

neural networks (non-linear filters) with time series in the formation of 

linear models to predict the future interval (2032-2025). Based on data 

from the KRSO for the interval (2008-2033) using MATLAB language, 

the research found that these models can be used to predict consumer 

price indexes that include large fluctuations in their amounts. There is an 

increase in the level of the consumer price and some of the main sections 

and a decrease in some of the other predicted, which led to an increase in 

the annual inflation rate a rise in some basic sections and a decrease in 

others. 

 : المقدمة:1
 لابػػاتفلثاياػػي فلثزمبلػػ فاػػهفاياػػي فمػػففيػػلـفلث لابػػاتفلثماتمػػ فخػػلاؿفيتػػق فزمبلػػ .فتقت ػػقفف

تقتلتفلث اعفلثشمال ف  لاباتفلثمتف لثجزقف اقر فأاقاقفل ا ـفأ ف لابػاتفاقرػ فلثمرشػقف مقظػـف
لثزمبلػ فاػ فعميلػ ففلث لاباتفلثتلزلائلػ ف لثرلملائلػ ف لثط لػ ف لابػاتفاياػي فزمبلػ .ف ففلثتب ػرفثياياػي 

لثتب ػػرف ػػاثالـفلثماػػتا يل فعيػػبفمقيمػػ فتاػػتبتف ثػػبفلثاػػلـف)لثمشػػااتلت(فلثاػػا ا فث بظمػػ فلثتلزلائلػػ فأ ف
لثرلملائل فأ فلثماثلػ فأ فلثط لػ فمػففخػلاؿف بػا فبمػ اجفتب ػريفاقرػه.فتصػ لفعميلػ فلثتب ػرفمشػري ف

ثبظػػاـفلثمػػاتي.فيػػهفمشػػري فمقاػػت ف اػػ عفلثاػػي ؾفغلػػقفلثخطػػهف لثاقرػػهفثيمقيمػػاتفلثم جػػ ت فيػػهفل
 بػا  فعيػبفلثاػلـفلثاػا ا .فاػالفف y(t)لثالااػؿفلثزمبلػ ,فلػتـفلثتب ػرف ػاثالـفلثماػتا يل فثياياػي فلثزمبلػ 

,ف لمرػػػففNARأ ففف(nonlinear autoregressive)لثتب ػػػرفلػػػتعبفل باػػػتلقفغلػػػقفلثخطػػػهف
فصلاغت افعيبفلثبا فلثتاثه:
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   1,,, 21  dtttt yyyfy  
لاػػتختلـفلثشػػ راتفلثقصػػ ل فيػػهفل يتصػػاتفعبػػتف تللػػ فلثتاػػقلباتف رػػاففابػػاؾففمػػففجابػػعفبخػػقف ػػتأ

فل يتصػات,ف خاصػ فيػهفمجػا تفلتاصػا لتف لاتماـفر لقف تط لااتفلثش راتفلثقص ل فيػهفعيػ ـ
لثماثلػػ ف أاػػقاقفلثصػػقؼفيػػهفلثماا ػػؿ,فط اػػتفتقلاػػاتفييليػػ فباػػ لا فأاػػاثلعفلثشػػ ر فلثقصػػ ل فعيػػبف

(ف1994عػاـف)فKuan and H. White).فيػتـفلث اا ػافف)(Bit coin)لثقمػلاتفلثمشػتق ,فم ػؿف
لثتققلؼفلثب ائهفثيش راتفلثقص ل فثقيـفلتيتصاتفلثالااه,فالتفخططفلث اا  ففلثقتلتفمففأ ج ف
لثشػػػ  ف ػػػلففل يتصػػػاتفلثالااػػػهف لثشػػػ راتفلثقصػػػ ل .ف يػػػتفتمػػػتفمتا قػػػ فلثماػػػاام فلثبظقلػػػ ف ػػػ قضف

(فاياي ف14لثالففلاتختم لف)ف(Maaoumi, et al. 1994)ل عماؿفلثتط لال فمففي ؿفلث اا  فف
 ,Swanson and H. White)زمبل ف يتصاتل فمعفلثش راتفلثقص ل ف  قاب لفج تت ا.فلث ااتف

يت ـفماا ث فقئلاػ فأخػقافتاػتختلـفلثشػ راتفلثقصػ ل فثيتب ػرف متغلػقلتفلتيتصػاتفلثريػه.فف(1997
اػػي ؾفلثالااػؿفلثزمبلػػ فثيقمػػلاتفلثماثلػػ فف ا ػػافف(Catania and Grassi, 2018)لث اا ػافف

مػػففأ ػػقزفل م يػػ فعيل ػػا.فاقرلػػ فتيػػؾفلثاياػػي فمقاػػت فثيغالػػ فف(Bit coin)لثمشػػتق ف لثتػػهفتقت ػػقف
 لثقتلػتفمػففلثخصػائصفغلػقفلثخطلػ فلثتػهفلصػقعف[2] تقػقضفمشػااتلتفمتطقيػ ,فعػتـفتبااػؽ,ف

لثػالرق فلثط ليػ ف عػتـفلثتبااػؽفيػهفتصملم افثاثؾفطػ ق لفبم اجػا فاقرلػا فجتلػتل فيػاتقل فعيػبفااػاعف
فيهفاػالفلث اػتف اػتختلـفاػاتفلثتابلػ فلثملائمػ فث لابػاتفل قيػاـف  ـ عميل فلثتايعف عيبفاالفل ااسفت

فلثالاال فلثمتاي  فيهف ييلـفر قتاتاففثتاتلقفبم اجفملائـفثيتبلرفلثماتا يه.ففففف
ف
 : الجانب النظري: 2

تفلتـفلاػتختلـفلثاػلـفلثاػا ا فثاياػي فزمبلػ ف لاػت فلثتب رفا فب عفمففلثمقشلفلثاقره,فالف
أ فأر ػػقفثيتب ػػرف ػػاثالـفلثماػػتا يل فمػػففخػػلاؿفلثشػػ راتفلثقصػػ ل فلثاقرلػػ ,ف لثتػػهفتتاػػمفف اػػتغلاؿف
خطلػػ ف عتماتلػػ فلثمشػػاات فلثااثلػػ فعيػػبفلثمشػػاات فلثتػػهفاػػ ات افماػػتختم  فمقشػػااتفغلػػقفخطلػػ ف

 ػػر,فعيػػبفاػػ لؿفلثم ػػاؿفيػػتفلقغػػعفلثمايػػؿفلثمػػاثهفيػػهف لثتب ػػرف  ػػا.فابػػاؾفلثقتلػػتفمػػففلثتط لاػػاتفثيتب
لثتب رف اثالم فلثماتا يل فثا ـفأ فابتفأ فأتل فماثلػ فأخػقافأ فيػتفلقغػعفلثم بػتسفيػهفت يػعفلثتشػؿف

ف. [3]لث شلؾفثماقؾفبتاتف ارالفمففل م ي فلثتط لال فل خقا
 (,فالػتفتبشػنفبمػااجفتُاتختـفلثبمااجفلثتب رل فألاا فثتققلؼفلثبظػاـف)أ فلثبماجػ فلثاقرلػف

.فاػاتفلثبمػااجفلثاقرلػ فم مػ فثيتايلػؿف لثماارػا ف لثمقلي ػ ف لثػتارـفيػهف [4]اقرل فث بظم فلثماتلػ 
مجم ع فمتب ع فمففل بظم ف مافيهفاثؾفأبظم فلثتصبلعف لثقميلاتفلثرلملائل ف أبظم فلثق   تاتف

لااؿفلثزمبل فغلقفلثخطلػ فأاػتااف.ف تتللفااتفلثتابل فاؿف لا  فأب لعفمففمشارؿفلثا [5] لثتاا 
ف. (Nonlinear Autoregressive)لتباتلقفلثالتهفغلقفلثخطه
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ف
 (: مخطط الإنحدار الذاتي غير الخطي لمشبكات العصبية1الشكل )

ثيشػ ر فلثقصػ ل ف عػتتفلثخلالػافف(Feedback)(فلم ؿفمخططفلثتغالػ فلثقراػل ف1لثشرؿف)ف
الفثـفتقمؿف1مقتمتل فعيبفلثصلغ ف)فdلقمزفث فف(Delays)أ فف(lag)لثقص ل فلثمختل فف عتتف (ف لخ

ف.ف [6]لثش ر ف شرؿفجلتف قتفلثتتقلعفلتـفتغلقاا
التـف بشا ف تتقلعفلثش ر فيهفشرؿفاياػ فمتت اػ ف)خطػ  ف لاػت (ف لثتػهفث ػافأر ػقفيقاثلػ فف

الػػ فمػػففلثتػػتقلعفمػػعفاياػػ فمغياػػ ف)متقػػتتفلثخطػػ لت(ف بػػ فلاػػملفثبػػاف تز لػػتفلثشػػ ر ف مػػتخلاتفلثتغ
لثقراػػل فلثصػػالا فاتػػبفأ بػػا فيلامبػػاف تػػتقل  افثااػػاعفمخقجػػاتفتب رلػػ فثصػػالا .ف قػػتفلثتػػتقلع,ف

 . [7] لمرففتا لؿفلثش ر ف ثبفبم اجفايا فمغيا ,فأ فأيفشرؿفبخق,فلتطي  فلثتط لؽ
ف: [8] لتـفتاالـفمشااتلتفلثاياي فلثزمبل ف ثبف لاتفمجم عاتف رمافليه

 لابػػاتفثيتػػتقلع,ف لػػتـفتاػػتلم اف ثػػبفلثشػػ ر فأ بػػا فلثتػػتقلعف اػػ طف٪فمػػففلث70لػػتـف اػػتختلـفأ ؿف•ف
فلثش ر ف ياافثخطأاا.

لاػػػػاؼفلثتػػػػتقلعفي ػػػػؿف15•ف ,فoverfitting٪فمػػػػففلث لابػػػػاتفتاػػػػتختـفثيتااػػػػؽفمػػػػففتقمػػػػلـفلثشػػػػ ر ف لخ
ف. [9]  تاتختـفااتفثالاسفتقملـفلثش ر ,ف  يؼفلثتتقلعفعبتمافلت يؼفلثتقملـفعففلثتااف

خت اقاػا,ف اػاتفتػ يقف15قفلػتـف اػتختلـفبخػ•ف ٪فمػففلث لابػاتف شػرؿفماػتاؿفتمامػا فثتقمػلـفلثشػ ر ف لخ
فمالاسفماتاؿف تل فلثش ر فأ با ف  قتفلثتتقلع.

لثخ لقزملػ فلثماػػتختم فيػػهفاػػالفلث اػتفتقمػػؿفعيػػبفلاػػتختلـفتلثػ فتا لػػؿفلثاياػػي فلثزمبلػػ فف
ف(L-M)لقمػػػزفث ػػػافلثتػػػهفف(Levenberg-Marquardt)ثيجػػػز فلثمختػػػهفمػػػففلثشػػػ ر فل يتقلاػػػل ف

 ث افتلث فلثتا لؿفلثخطهفثجز فلثمخقجػاتفثتيػؾفلثشػ ر فياػلا فعػففتػتقلعفلثشػ ر فلثقصػ ل فثقػتتف
لثتػػػهفث ػػػافعشػػػق فخلالػػػافعصػػػ ل فمختلػػػ فرقػػػتتفمتتػػػقضفلمرػػػففتغللػػػقتف الفثػػػـفف(d)مختيػػػؼفمػػػففيػػػلـف

خت اقفلاصؿفلث ااتفعيبفبتائجفجلتتف)مت اطفلثخطأفلثتق لقهفلثب ائهفصغلقف خطأفمجم ع فل 
ف. [10] مجم ع فلخت اقفلثتااؽفث مافخصائصفمما ي (

ف
 : (Neural network architecture) : بنية الشبكة العصبية1.2

لثتػهفف(multilayer perceptron)يهفاالفلث ات,فأاتختـفلثماػتا لاتفمتقػتتفلثط اػاتفف
 Bayesian regularization neural),ف تبظػلـفلثشػ ر فلثقصػ ل فلث لزلػ ف(MLP)لقمػزفث ػاف
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network)فلثتػػػػهفترتػػػػعف ختصػػػػاقل ف,(BRNN)ثبماجػػػػ فلثقلايػػػػاتفغلػػػػقفلثخطلػػػػ ف ػػػػلففمتج ػػػػاتفف
.فتػـف [11]لتتخاؿف ملػزلتفلثاػقع فلثماػتخقج ,ف مخقجػاتفلثشػ ر فمػعفتلثػ فتا لػؿفغلػقفلثخطلػ 

ل ااال فمففخلاؿفتقتلعفلث اتلتفيهف بل فالتفط اات,فالػتفتأخػافرػؿفف(MLP)تصملـفش ر ف
.ف [12]هفط اػػ فمػػتخلات افمػػفف خػػقلجفلثط اػػ فلثاػػا ا فأ فمػػففمػػتخلاتفخاقجلػػ خيلػػ فعصػػ ل فيػػ
لثخػػػاصف ػػػت لؿفلثتا لػػػؿفثيط اػػػ فلثمختلػػػ فيػػػهفشػػػ ر فف(MLP)(فمخططػػػا فث لرػػػؿف1ل اػػلفلثشػػػرؿف)

فف(.2يهفلثصلغ ف)ف(Guerino, et al. 2005)لثتغال فلثقرال ف اهفتم ؿفلثتلث فلثي جاتل ف
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.ف [13]ثػػاثؾفيػػتفتاػػتختـفاػػالفلثبػػ عفمػػففلثشػػ راتفرماػػاقعفثيتلثػػ فلثقامػػ فرتلثػػ فثملػػزلتفلثاػػقع 
ف(:ف3م الفيهفلثصلغ ف)ف[Pedram, et al., (2017)]لثبم اجفلثقلااهفثاااعفاالفلثب عف
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ف

 :(The training): التدريب 2.2
تػػـفليتػػػقلدفلثقتلػػتفمػػػففخ لقزملػػػاتفلثتػػتقلعف ي لعػػػتفلثػػػتقيـفثتاتلػػتفل  زلفف لثمقيمػػػاتفيػػػهفف

لثشػػ راتفلثقصػػ ل عف مػػعفاثػػؾف فلمرػػففتاتلػػتفاػػؿفأتبػػبفعػػاـ.فثػػاثؾفلقػػتفتػػتقلعفلثشػػ ر فأاػػتفأاػػـف
ثتصػػملـفلثشػػ ر فلثقصػػ ل فلثتػػهفاػػهفيػػهفل اػػاسفتابلػػ فتااػػلففلثباػػعفلثمتتقجػػ ف اػػهفلثخطػػ لتف

 مػعفاثػؾفيإبػ فلاتػ يفعيػبف قػضفلثالػ تف [14] تابل فأاااػل فثتػتقلعفلثشػ راتفلثقصػ ل فلثقراػل 
م ػػؿفلثتاػػاقعفلث طػػه ,فط لقػػ فلث اػػتفلثمايػػهف تج لػػزفلث لابػػات.ف ثرػػففلتيػػقلطفيػػهفتػػتقل  افلػػرتيف

 ,Burden and Winklerراتفعيػػبفتاػػتلقفلثمخقجػػاتف شػػرؿفصػػاللف) ثػػبفياػػتفيػػتق فلثشػػ 
(.فبتلج فثاثؾ,فلمرففأففلر ففلثتااؽفمففصا فلثبمااجفلثمشري ,فيالا فعػففأففتااػلفف2009

م ػػػؿفف(backpropagation) بلػػػ فلثشػػػ ر فلاػػػتغقؽف يت ػػػافطػػػ للا .فابػػػاؾف قػػػضفلثتقػػػتللاتفعيػػػبف
أاػػػػػػقعفمػػػػػػففأيفمقاثجػػػػػػ فمػػػػػػففخ لقزملػػػػػػ ف,ف لثتػػػػػػهفاػػػػػػهف(L-M)خ لقزملػػػػػػاتفلثتػػػػػػتقجفلثمتػػػػػػزلمفف 

(Mastersm, 1995) ,(backpropagation)فخ لقزملػ ف.(L-M)اػهفثتايلػؿفماػتلقفلثخطػأفف
لثخ لقزملػ فف(backpropagation)(ف لثتغيػعفعيػبف قػضفلثالػ تفيػهفGavin, 2013لثتق لقػهف)

ر ف اػ فتاػتلا فلثالاال ,فم ؿفماأث فتيػ فلثت يلػؽ.فلمرػففتجبػعفمشػري فتيػ فلثت يلػؽفيػهف بلػاففلثشػ 
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 ب فلاا ؿفتاالؽفتاتلقفتيلؽفثيتلث فلثمبماجف  لاط فش ر فعص ل فمعفلثاتفل تببفف[15]خطلقل ,
ثقػػتتف لابػػاتفلثمػػتخلاتف لثمقػػاملات.ف فف جػػ تفعػػتتفر لػػقفجػػتل فمػػففلثخلالػػافلثقصػػ ل فيػػهفلثط اػػ ف

ث لابػػػاتفبظػػػقل ف ففا اػػػا فلف[16]لثمختلػػػ فلمرػػػففأففلتاػػػ عفيػػػهفاػػػت تفتلاشػػػهفتيػػػ فلثت يلػػػؽ,
فمػففلثخلالػافلثقصػ ل فيػهف مصاغ فمػعفل تجااػات.فياػلا فعػفف مرابلػ فأففلاػ عفعػتتفغلػقفرػاؼي
لثط ا فلثمختل فمشارؿفيهف لاباتفلثتقيـ.فثغػقضفلثق ػ قفعيػبفلثقػتتفل م ػؿفمػففلثخلالػافلثقصػ ل ف

اف(فتجػػاقعفلختلػاقفبمػػ اجفمػػعفعػػتتفمختيػػؼفمػػففلثخلالػػ10يػهفلثط اػػ فلثمختلػػ ,ف عػػات فلػػتـف جػػقل ف)
(ف اااعفخطأفلثتااؽفمففصا فلثبم اجفثرؿفتجق ػ .ف ااػتختلـف60 ثبفف5لثقص ل فتتقل دف لفف)

,فياػػتف  ػػتفبظقلػػا فأففلثشػػ ر فلثقصػػ ل فالتفط اػػ فمختلػػ ف لاػػت فياػػطف[17]بظقلػػ فلثتاقلػػعفلثشػػامؿف
(.ف  اثتػاثهفHornik, et al. 1989 ااتختلـفتلث فتبشلطفمالت ف ماػتت فلمرب ػافتاقلػعفأيفتلثػ ف)

هفجملعفلثتر لباتفيهفلثتجق  ف ل خت اقلت,فلتـف اتختلـفط ا فمختلػ ف لاػت فياػط.فليتػقدفمارػايفي
(Mackay, 1991فخ لقزملػ فتبظػلـف لػزفثم لج ػ فم ػؿفاػالفلثتاػتيفياػلا فعػففتقػتتفلثمقيمػاتف)

غلػػقفالتفلثصػػي ف لثمتقل طػػ فثيغالػػ فمشػػري فأخػػقافلمرػػففأففتػػرتيف ثػػبفتػػتا قفيػػتق فلثشػػ ر فعيػػبف
 ,Burden and Winklerثتلثػػ ف لثتػػهفلمرػػففاي ػػافعػػففطقلػػؽفلثبظػػقفيػػهفلثتبظػػلـف)تاقلػػعفل
.فمػففخػلاؿفاػاتفلثطقلاػ ,فلمرببػاف زلثػ ف [18](.فتبظلـفلمرففتمج فعيبفغقلقف اصا ف لػز2009

مقظػػـفعلػػ عفلثشػػ ر فلثقصػػ ل فلثقراػػل .فيػػهفاػػالفلث اػػتفتػػـف اػػتختلـفلثشػػ ر فلثقصػػ ل فث باػػتلقف
ف.(L-M)باتلقف لثتهفتقتف م ا  فتق لقفثخ لقزمل ف(فثتايلؿفل BRNNلث لزيف)
(فاػهفتلثػ فتػتقلعفForesee and Hagan, 1997)ف(L-M)بظقلػ ف لػزفل يتقلاػل فف

عيبفلثش ر فتقمؿفعيبفتاتلتفيلـفلث زفف لثتالػزف ياػا فثتااػلففأم ػؿفثتيػؾفلثطقلاػ ,ف اػاتفطقلاػ ف
ت ياتف اهفطقلا فمبااػ  فثتاػتلقف الط فثتاقلعفلثتلث فلثايفلاتاجف ثبفتخزلففر لقفث قضفلثمص

 يػػتف اػػػتختلـفعػػتتفر لػػػقفمػػففلثمػػػتخلاتفثياصػػ ؿفعيػػػبفأياػػؿف خػػػقلجف تايلػػؿفمجمػػػ عفمق قػػػاتف
ف [19] .لثخطأف ل  زلفف ـفتاتلتفلثتقرل  فلثصالا فثتقرلعفش ر فتقملـفجلتت

اػػػهفخ لقزملػػػ فترقلقلػػػ فتجػػػتفلثاػػػتفل تبػػػبفمػػػففتلثػػػ فمتقػػػتتفلثمتغلػػػقلتفف(L-M)خ لقزملػػػ ف
(,فلاػتختـفففLourakis, 2005تقتمػتفعيػبفمجمػ عفمق قػاتفلثػت لؿفلثاالالػ فغلػقفلثخطلػ ف)ف لثتػه

(L-M)عػات  فمػافتقت ػػقفف [20]عيػبفبطػاؽف لاػعفثاػػؿفمشػارؿفلثمق قػاتفلثصػػغقافغلػقفلثخطلػ ف 
تابلػػ فيلااػػل فثيالػػاـف ػػاثؾف اػػاتفلثخ لقزملػػ فاػػهفطقلاػػ فمبااػػ  فثيمبابػػب,ف اػػهفمػػزلجفمػػففتاػػتلتف

لثيتاففتم لاففطقلاتاففثيتصغلقفلثمرايئ فثيصػلغ فف(Gauss-Newton)اتلتفلثباعفلثمتتقجف ت
لثتهفف(Gauss-Newton)(فلثتهفتم ؿفمقات تفلثباعفلثمتتقج ف لثمقاتث فلثط لقل فثتاتلتف4)

ف(Pedram, et al. 2017) :(,ف5تم ي افلثصلغ ف)
   4ˆJ yyWhgd  

   5ˆJ.JJ yyWhW gd  
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 تم ؿفبا  فلتامالاؿف ثتلبا:ففالت
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اػهفع ػاقتفعػففمػزلجفخطػهفمػففتاػتلتفلثباػعفلثمتػتقجفف(L-M)(فأففخ لقزمل ف5ت لففلثصلغ ف)
تاػتتفاػالففالتفتختيؼفلثمقيمػ ف شػرؿفمترلػؼف لب مػا.ف يلمػ ف(Gauss-Newton) تاتلتف
ف(Gauss-Newton)صػغلق ف,فيإب ػافتملػؿفباػ فتاػتلتففابػتفيلمػ ف,ف ريمافر [21]ل ختلاؼ

ر لػق فياػتر ففأيػقعف ثػبفتاػتلتفلثباػعفلثمتػتقجفثػاثؾفاػلتـفلث ػتأففيهفاػلففعبػتمافترػ ففيلمػ ف
ل ر ػػقفاػػت ,ف المػػ فر لػػق ف  اثتػػاثهفيػػإففلثتاػػتل اتفل  ثػػبفاػػتر ففصػػغلق فلثاػػلـفيػػهف تجػػاتفلث  ػػ طف

ف(فتم ؿفاثؾ:7تماما فرمافلباتقفلثتتقجفلثي بهف لثصلغ ف)
     7ˆJIJJ yyWhW lm  ف

ف
 :(The error autocorrelation function): دالة الإرتباط الذاتي لمخطأ 3.2

تاتختـفتلث فل قت اطفلثالتهفثخطأفلثتب رفثياص ؿفعيبفبم اجفتب رفم اثه,فالػتفلصػؼفف
لجػعفأفف [22] ب ػرفيػهفلث يػتفلثمبااػعفثياصػ ؿفعيػبفبمػ اجفتب ػرفم ػاثهرلػؼفتػقت طفأخطػا فلثت

لرػػ ففابػػاؾفيلمػػ فغلػػقفصػػتقل ف لاػػت فياػػطفثتلثػػ فل قت ػػاطفلثػػالته,ف لجػػعفأففتاػػتتفعبػػتفتػػأخقف
 Whiteصػػتقي.فاػػالفلقبػػهفأففأخطػػا فلثتب ػػرفرابػػتفغلػػقفمقت طػػ فتمامػػا فمػػعف قاػػ افلثػػ قضف)

noiseطػػا فلثتب ػػر,فيلجػػعفأففلرػػ ففمػػففلثممرػػففتااػػلفف(.ف الفرػػاففابػػاؾفلقت ػػاطفمقبػػ يفيػػهفأخ
الفرابػتفابػاؾفااجػ فف-لثتب ر ق مافعففطقلؽفزلات فعتتفلثتج لتفيػهفخطػ طفلثتػأخلقفلثمشػاات ف لخ

,فيػػلمرفف عػػات فتػػتقلعفلثشػػ ر فلثػػايفاػػلرتيفاثػػؾف ثػػبفتغللػػقفل  زلفف [23] ثػػبفبتػػائجفأر ػػقفتيػػ 
ف. [24]تف عات فلثتتقلع لثتالزلتفل  ثل فثيش ر ,ف يتفلبتجفش ر فمااب ف ق

ف
 : الأرقام القياسية ومعدل التضخم السنوي: 4.2

تقت قفل قياـفلثالاال ف اػقاقفلثماػت يؾفأاػتفلثمرشػقلتفلث امػ فلثماػتختم فيػهفلثتقلاػاتفف
ل يتصػػػاتل ف خطػػػطفلثتبملػػػ فر ب ػػػافتقرػػػسفلثتغلػػػقلتفلثتػػػهفتطػػػقأفعيػػػبفالرػػػؿفلثاطاعػػػاتفلتبتاجلػػػ ف

,فعيبفبطػاؽف لاػع,فرمرشػقفلاػلسف [25] التفلاتختـفلثقيـفلثالااه ل ات لارل فيهفلثمجتمع.ف
لتجااػػػاتفلثتاػػػػخـف ل برمػػػػاشفل يتصػػػػاتيف اػػػػاي ف ثػػػػبفلاػػػػتختلم فرمالػػػػاسفثيتغلػػػػقلتفيػػػػهفلثاػػػػ  ف
لثشقلئل فثيقمي فلث طبل ف يهفلثااا اتفلثا مل فثتقرلػعفتاػتلقلتفمقظػـفل بشػط ف لتبتػاؽفلثخػاصف
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لمرػػففااػػاعفمقػػتؿفلثتاػػخـف.ف ف [26]لث ا تػػ ف)لثاالالػػ (ف مػػافلتقيػػؽف ػػ فمػػففمر بػػاتف ا اػػقاق
فلثاب يفمففخلاؿفلثصلغ فللآتل :

 81001
0

1 









CPI

CPI
U    

لثػػػػقيـفلثالااػػػػهفثياػػػػب فف0CPIلثػػػػقيـفلثالااػػػػهفثياػػػػب فلثااثلػػػػ فيػػػػهفاػػػػلففلم ػػػػؿفف1CPIالػػػػتفلم ػػػػؿف
مجم عػػاتفقئلاػػل ف يقعلػػ ف ل ياػػاـف يػػهفلثب الػػ فباصػػؿفلػػتـف اتاػػاعفلثػػقيـفلثالااػػهفثلثمااػػل .ف ف

 . [27]عيبفلثقيـفلثالااهفلثقاـفثرؿفاب 
 
 : الجانب التطبيقي:3

تـف اتختلـفلثطقلا فلث جلب ف لففلثش راتفلثقصػ ل ف لثالااػؿفلثزمبلػ فيػهفتاػتلقفلثبمػ اجفف
يػلـفر قتاػتافف عتمػاتل ف(ف ي2025-2023لثخطهفلثماتختـفثيتب رف ػاثقيـفلثالااػهفثيتتػق فلثزمبلػ ف)

عيػػػبف لابػػػاتفمرخػػػ ا فمػػػففالئػػػ ف اصػػػا ف ييػػػلـفر قتاػػػتافف/فياػػػـفل قيػػػاـفلثالااػػػل فثيتتػػػق فلثزمبلػػػ ف
(,فعيمػػا فأففلث لئػػ ف ػػتأتف قميلػػ فااػػاعفلثػػقيـفلثالااػػهفلثخػػاصف ػػإييلـفر قتاػػتافف2008-2022)

ف(.فرمافا فم الفيهفلثجت ؿفللآته:2008مبافعاـف)
 زمنية لمرقم القياسي في إقميم كوردسان العراق(: السمسمة ال1الجدول )

 2015 2014 2013 2012 2011 2010 2009 2008 السنة
الرقم 
 القياسي

131.7 126.6 127.5 129.9 139.2 143.3 148.9 126.05 

  2022 2021 2020 2019 2018 2017 2016 السنة
الرقم 
 القياسي

96.8 94.0 94.9 95.7 96.3 103.7 110.5  

ف(ف ييلـفر قتاتاف:2022-2008للآتهفل الفيلـفل قياـفلثالاال فثيتتق فلثزمبل ف)فلثشرؿ

ف
 (: السمسمة الزمنية للأرقام القياسية2الشكل )
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تػػـف اػػتختلـفلثشػػ راتفلثقصػػ ل فثيتغالػػ فلثقراػػل فمػػعفلثالااػػؿفلثزمبلػػ فيػػهفتاػػتلقفلثبمػػ اجفف
تافف عتمػػػػاتل فعيػػػػبفلث قبػػػػامجفلثجػػػػاازفلثخطػػػػهفلثملائػػػػـفث لابػػػػاتفل قيػػػػاـفلثالااػػػػل فيػػػػهف ييػػػػلـفر قتاػػػػ

(software)ثيغػػػ فمػػػاتلاعف تاتلػػػتفلثبمػػػ اجفغلػػػقفلثخطػػػهفلثاقرػػػهفثيشػػػ راتفلثقصػػػ ل فلثملائػػػـفف
(ف اثػػؾفث جػػ تفاياػػي ف لاػػت فياػػطفالػػزف1(ف عتمػػاتل فعيػػبفلثمقاتثػػ ف)2ثت زلػػعفلثاياػػي فيػػهفلثشػػرؿف)

اػي فزمبلػ ف.فلثالـفلثماػتا يل فثاي [28]لثتط لؽفمعفعتتفييلؿفمففلثمشااتلت tyلػتـفلثتب ػرف  ػافف
ػػافلاػػتختلـفاػػالفلثبمػػ اجفثيتب ػػرف ػػا ت لتفلثماثلػػ ,ف ياػػطفمػػففلثاػػلـفلثاػػا ا فثتيػػؾفلثاياػػي ف لمرػػففألا 

ف.ف لثشرؿفللآتهفل الفاثؾ: [29] ثرففت ففلاتختلـفاياي فمصاا  
ف

ف
 (NAR)(: مخطط الإنحدار الذاتي غي الخطي 3الشكل )

لث قبامجفالتـفتاالـفمتج اتفلتتخاؿف لثمتب أف  اف شرؿفعش لئهف ثبف لاتفمجم عاتفمففخلاؿف
ف رمافليه:

ف٪فثيتتقلع.ف70لثمجم ع فل  ثب:فالتـفلاتختلـف
لااؼفلثتتقلعفي ؿفتقرل  ا.15لثمجم ع فلث ابل :فالتـفلاتختلـف ف٪فثيتااؽفمففتقملـفلثش ر ف لخ

فراخت اقفماتاؿفتماما فثتقملـفلثش ر .٪ف15لثمجم ع فلث اث  :فالتـفلاتختلـفبخقف
ف(فثيمجم عاتفلث لاتفعيبفلثت لثه.2 ف2,ف11ثاثؾفاتااـفلث لاباتف ثبف)

لثش ر فث افمتخؿف لاتفياط.فيهف اعفلثايا فلثمغيا ,فلتـفق طفاػالفلتتخػاؿف ػاتخقلج,ف ثماارػا ف
ثػاثؾفيػإففلثشػ ر فف.20مق ف ثػبفل مػاـ,فلػتـف تخػاؿفطػا  قفخلالػافيػاقغف طػ ؿفف20خط لتفلثش ر ف

فلثقص ل فمعفط ا ف لات فمففلثقص  باتفلثمختل فلم ي افلثشرؿفللآته:فف

ف
 (: مخطط التغذية العكسية لمشبكة العصبية4الشكل )
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(فلم ػػػؿفمخطػػػطفلثتغالػػػ فلثقراػػػل فثيشػػػ ر فلثقصػػػ ل ف عػػػتتفخلالػػػافلثقصػػػ  باتف4لثشػػػرؿف)ف
(فمقتمػػتل فعيػػبفلثصػػلغ فقيػػـف2اػػا يف)لف(lag)(ف عػػتتفلثتجػػ لتفلثزمبلػػ ف10لثمختلػػ ف)لثتػػهفتاػػا يف

الفثـفتقمؿفلثش ر فجلت لف قتفلثتتقلعفلتـفتغلقاا1) ف.ف[30](ف لخ
اػػلتـف بشػػا ف تػػتقلعفلثشػػ ر فيػػهفشػػرؿفاياػػ فمتت اػػ ف)لثتػػتقلعف إاػػتختلـفلثتغالػػ فلثقراػػل فف
(فرمػػافاػػ فم اػػلفأتبػػات.ف قػػتفلثتػػتقلع,فلمرػػففتا لػػؿفلثشػػ ر ف ثػػبفبمػػ اجفاياػػػ ف L-M طقلاػػ 
,فأ فأيفشػػرؿفبخػػق,فلتطي ػػ فلثتط لػػؽ,ف ابػػافاػػلتـفتػػتقلعفلثشػػ ر فثتبااػػعفمجم عػػ ف [31]مغياػػ 

 لابػػاتفلثالااػػؿفلثزمبلػػ ,ف اثػػؾف ااػػتختلـفلثتط لػػؽفلثػػتلباملرهفثاياػػي فلثشػػ ر فلثقصػػ ل فلثمتم يػػ ف
  قػتفترػقلقفتػتقلعفلثشػ ر ف ثػبفأففلػتـفلثاصػ ؿفعيػبفأر ػقفمقامػؿفتاتلػتف)أ ف  ا قيػاـفلثالااػل .

ف لتـفعقضفبتائجفلثتايلؿفرمافليه:ف(MSE)مت اطفخطأفتق لقهففتتالق(ف أيؿ
لتقت ػػػػػاطفلثػػػػػالتهفث خطػػػػػا :فتاػػػػػعفل قت اطػػػػػات,ف ااػػػػػت با فلثقلايػػػػػ فلثتػػػػػهفترػػػػػ ففعبػػػػػتفتػػػػػأخقف -1

٪فاػػػ ؿفلثصػػػتق,فثػػػاثؾفل ػػػت فأففلثبمػػػ اجف95,فتاقل ػػػا فاػػػمففاػػػت تفلث اػػػ فلث اثغػػػ ف [32]لثصػػػتق
فمبااع.فرمافللااظفيهفلثشرؿفللآته:ف

ف
 (: دالة الإرتباط الذاتي للأخطاء5الشكل )

(فل اػػػػػلف اػػػػػتجا  فلثاياػػػػػي فلثزمبلػػػػػ فلثتػػػػػهفتقػػػػػقضف6 اػػػػػتجا  فلثاياػػػػػي فلثزمبلػػػػػ :فلثشػػػػػرؿف)ف-2
لثمػػتخلاتف)ل قيػػاـفلثالااػػل فلثاالالػػ (ف لثاػػلـفلثمتب ػػأف  ػػاف)لثاػػلـفلثمت يقػػ (ف ل خطػػا فماا ػػؿفلثػػزمف.ف

ف ل خت اقف لثتااؽفمففلثج ت .فرمافلشلقف ثبفلثبااطفلثزمبل فلثتهفتـفلختلاقاافثيتتقلع
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ف
 (: إستجابة السمسمة الزمنية6الشكل )

يهفااتفلثمقاي ,فلمرػففلخت ػاقفلثشػ ر فماا ػؿف لابػاتفجتلػت .ف الفرػافففتاللـفلثش ر فلثقص ل :ف-3
ل تل فيػػهفمجم عػػ فلثتػػتقلعفجلػػت ل,ف ثرػػففأتل فمجم عػػ فل خت ػػاقفأاػػ أفر لػػقل ,فممػػافيػػتفلشػػلقف ثػػبف

يإففتايلؿفعتتفلثخلالافلثقص  بل فلمرففأففلااففلثبتائج.ف ابػافتػـفلثاصػ ؿفعيػبفزلات فلثتامؿ,ف
ف(.59.50796%ف مت اطفخطأفتق لقهف يغف)92.868بتائجفمقال ف مقامؿفتاتلتف يغف

(فمخقجػػاتفلثشػػػ ر ف7-بمػػااجفلتباػػتلقفلثالتلػػ :فتقػػقضفمخططػػاتفل باػػتلقفلثتاثلػػ ف)لثشػػرؿف-4
لثتااػػؽفمػػففلثصػػا ف مجم عػػاتفل خت ػػاقفثياصػػ ؿفعيػػبف,ف [33]يلمػػافلتقيػػؽف أاػػتلؼفلثتػػتقلع

تقجػػ فالػػتفتاػػا يفمخقجػػاتفف45ملائمػػ فم اثلػػ ,فالػػتفلجػػعفأففتاػػعفلث لابػػاتفعيػػبفطػػ ؿفخػػطف
لثشػػػ ر فل اػػػتلؼ.ف اثباػػػ  فث ػػػالفلثتايلػػػؿ,فترػػػ ففلثملائمػػػ فجلػػػت ف شػػػرؿفمقاػػػ ؿفثجملػػػعفمجم عػػػاتف

أ فأعيػػب,ف ابػػػافف0.92868لثرػػؿفلث لابػػات,فالػػتفترػػ ففيػػػلـفمقامػػؿفلثتاتلػػتفيػػهفااثػػػ فلثتػػتقلعف ف
(فعيػػبفلثتػػ لثهف اػػهفيػػلـفما  ثػػ فتاػػملف إعتمػػاتفلثبمػػ اجف0.92868 فف0.99657رابػػتفيلمت ػػاف)
ف اثتب رف اثالـفلثماتا يل .فف [34]لثريهفلثماتق
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 (: نماذج الإنحدار الذاتية7الشكل )

  تيخلصفلثالـفلثماتق ف خطأفلثتاتلقفيهفلثجت ؿفللآته:ف
 
 
 
 
 
 
 



 11/11/2023.  الاول. العدد  .......................المجلد السابعصائيين العرب ..........................................مجلة الاح

 
 

-13- 
 

 (: السمسمة الزمنية لمرقم القياسي والمقدرة وخطأ التقدير2الجدول )
 خطأ التقدير القيم المقدرة الرقم القياسي السنة
2008 131.7 ----- ----- 
2009 126.6 ----- ----- 
2010 127.5 127.5064 -0.0064 
2011 129.9 129.8772 0.0228 
2012 139.2 139.2146 -0.0146 
2013 143.3 143.2878 0.0122 
2014 148.9 121.6282 27.2718 
2015 126.05 126.0598 -0.0098 
2016 96.8 96.79520 0.0048 
2017 94.0 93.09440 0.9056 
2018 94.9 91.68950 3.2105 
2019 95.7 96.82220 -1.1222 
2020 96.3 99.10660 -2.8066 
2021 103.7 100.6188 3.0812 
2022 110.5 110.8017 -0.3017 

فلثماتقفا فرماليه:لثريهفلثبم اجف
20222023 83.017 CPICPI  

(ف2025(ف )2024(,ف)2023مففخلاؿفلثبم اجفلثماتقفأعلاتفلمرففلثتب رف اثقيـفلثالااػهفثقػاـف)
ف لثميخص فيهفلثجت ؿفللآته:

 (: القيم التنبؤية لمرقم القياسي في إقميم كوردسان العراق3الجدول ) 
 2025 2024 2023 السنة

 106.004 107.233 108.715 قم القياسيالر 
(فبلااػػظفأففاباثػػؾف قتتػػاعفعػػاـف ػػاثالـفلثتب رلػػ فيػػهف ييػػلـفر قتاػػتافف3مػػففخػػلاؿفلثجػػت ؿف)ف

ف اتختلم افيهفااػاعفمقػتؿفلثتاػخـف2025-2023ثياب لتفلثااتم فلثماتت ف اثتتق ف)  ـ (ف لثتهفت
فجت ؿفللآته:(فرمافل اا فلث8لثقاـفثتيؾفلثتتق ف عتماتل فعيبفلثمقاتث ف)

ف(: معدلات التضخم التنبؤية في إقميم كوردستان العراق4الجدول )
 2025 2024 2023 السنة

 1.146- %1.363- %1.615- معدل التضخم العام
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(فل اػػػلفأففاباثػػػؾف قتتػػػاعفعػػػاـف مقػػػتؿفلثتاػػػخـفثياػػػب لتفلثااتمػػػ ف  ػػػتقجاتف4لثجػػػت ؿف)ف
لتيتصػاتل ف لثماثلػ فثتيػؾفلثاػب لتفمػففي ػؿففمتتا تػ ف لثتػهفلمرػففلتعتمػاتفعيل ػافيػهفقاػـفلثخطػط

ف زلق فلثتخطلطفيهف ييلـفر قتاتاف.فففففف
يػػهففI(فياػػـفقئلاػػهفم اػػلفيػػهف)جػػت ؿف12رمػػافتػػـفتاػػتلقفبمػػااجفل قيػػاـفلثالااػػل ف ثػػبف)ف

(فمػػػػػعفتاػػػػػتلقفمقامػػػػػؿفلثتاتلػػػػػتف2025-2023لثمياػػػػػؽ(ف ااػػػػػاعفلثتب ػػػػػرفلثماػػػػػتا يهفث ػػػػػافثيتتػػػػػق ف)
 لثتهفمػففخلاث ػافتػـفااػاعفمقػت تفلثتاػخـفثتيػؾفلثتتػق ف لثميخصػ ف مت اطاتفلثخطأفلثتق لقهف

يػػػهفلثمياػػػؽ(ف  لبػػػتفأففاباثػػػؾفلقتتػػػاعفيػػػهف قػػػضفل ياػػػاـف لبختػػػاضفيػػػهفأياػػػاـففIIيػػػهف)لثجػػػت ؿف
ل غال ف لثمشق  اتفغلقفلثرا ثلػ ,فلثاػرفف,فلثملػاتف,فأخقا,فالتفراففاباثؾفلقتتاعفيهفلثم لتف)

 لثمطاعـ(فيهفالففراففاباثػؾفلبختػاضففلثتقيلـف,لثتقيل ف لث ااي ف,لثصا ,فلثباؿ,فلثر ق ا ,فلثغاز
لثتج لػػػػزلتف لثمقػػػػتلتفلثمبزثلػػػػ فف,لثملا ػػػػسف ل االػػػػ فلثمشػػػػق  اتفلثرا ثلػػػػ ف فلثت ػػػػغ,يػػػػهفلثمػػػػ لتف)

ففف ففلثايعف لثختماتفلثمتب ع (. ففل تصاؿف, لثصلاب 
ف
 : الإستنتاجات والتوصيات: 4

فث اا  فف ثبفأاـفل اتبتاجاتفللآتل :مففخلاؿفلثجابعفلثتط لاهفت صيتفل
 مرابلػػػ ف اػػػتختلـفلثبمػػػااجفلثاقرلػػػ فثيشػػػ راتفلثقصػػػ ل فمػػػعفلثالااػػػؿفلثزمبلػػػ فثيتب ػػػرف ا قيػػػاـفف-1

فلثالاال فلثتهفتتامففتاي اتفر لق فيهفمااتلقاا.
اباثؾف بختاضفيهفمات افلثقيـفلثالااهفلثقاـفثياب لتفلثمتب ػأف  ػاف لثػايفأتاف ثػبف بختػاضفف-2
فتؿفلثتاخـفلثقاـفلثاب ي.مق
بختػاضفيػهف قاػ افللآخػقفف-3 اباثؾف قتتاعفيهفمات افلثقيـفلثالااهفثػ قضفل ياػاـفلثقئلاػ ف لخ

فثياب لتفلثمتب أف  اف لثايفأتاف ثبف قتتاعفأ ف بختاضفمقتؿفلثتاخـفلثاب ي.
فرمافل صهفلث اا  فف مافليه:

لثمتب ػأف  ػاف مقػتؿفلثتاػخـفلثاػب يفلثقػاـفف اتختلـفبتائجفلثقيـفلثالااهفلثقاـف ل يااـفلثقئلال  -1
(فيػػهفقاػػـفلثالااػػاتفلتيتصػػاتل ف لثماثلػػ فمػػففي ػػؿف زلق ف2025-2023 ل ياػػاـفلثقئلاػػل فثيتتػػق ف)

فلثتخطلطفيهف ييلـفر قتاتاف.ف
 جقل فتقلااتف طقلئؽفأخقافثيتب رف ا قياـفلثالاال ف مقػت تفلثتاػخـفم ػؿفلثبمػااجفلثاقرلػ ف -3

 تخلاتفرمتغلقلتفماتاي ف لثمخقجاتفرمتغلقفتا ع.فلثتهفتقتمتفعيبفلثم
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 الممحق
 (2018-2008( قسم رئيسي خلال الفترة )12: الأرقام القياسية لأسعار )(I)الجدول 

فلثجت ؿفمأخ افمففالئ ف اصا ف ييلـفر قتاتاففلثققلؽ
 

: النماذج المقدرة مع بعض المعايير والقيم التنبؤية المستقبمية مع معدل التضخم (II)الجدول 
 (2025-2023( قسم رئيسي لمفترة )12إلى )

 الأنموذج المادة
 معدل التضخم السنوي الرقم القياسي التنبؤي بعض المعايير

R2 MSE 2023 2024 2025 2023 2024 2025 
الاغذية 

والمشروبات 
غير 

 الكحولية
1090.0141 CPICPI  94.25 97.9

9 
100.

92 
104.

83 
108.

35 4.5% 3.9% 3.4% 

المشروبات 
الكحولية 

 والتبغ

2099.069.02 CPICPI 

 
99.46 

0.12
4 

122.
33 

121.
80 

121.
27 

-
0.4% -0.4% 

-
0.4% 

الملابس 
 والاحذية

3097.02.33 CPICPI 

 
98.44 0.63

9 
122.

34 
121.

87 
121.

41 
-

0.4% 
-0.4% -

0.4% 
السكن 

)الإيجار، 
المياه ، 

الكيرباء، 

401.18.74 CPICPI 

 
99.36 7.36

3 
91.8

8 
93.8

8 
94.8

0 
-

0.4% 
2.2% 1% 

الاقسام 
 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 الرئيسية  

الاغذية 
والمشروبات 
 غير الكحولية

138.9 144.1 147.5 150.8 160.1 161.7 165.8 130.3 98.3 90.9 91.9 92.7 91.8 90.4 90.4 

المشروبات 
الكحولية و 

 التبغ
119.8 116.4 115.9 114.8 117.3 120.3 124.8 124.2 118.7 120 122.9 119.2 120.8 123.9 123.9 

الملابس 
 والاحذية

122.8 125.6 124.4 127.7 136.1 143.4 148 128.7 112.2 92.3 90.5 93.8 93.6 100.4 100.4 

السكن 
)الإيجار ، 

المياه ، 
الكيرباء، 

 الغاز (

234 112.4 104.3 92.5 94.8 89.9 99.7 142.8 128 108.3 96.1 93.4 92.9 96.5 96.5 

التجييزات 
دات والمع

المنزلية 
 والصيانة

122.3 120.2 121.1 117.6 121.1 124.4 128.5 112.7 98.7 92.1 93.6 93.0 90.8 98.1 98.1 

 124.4 124.4 117.2 117.4 117 107.7 111 167.9 214.1 210.6 208.7 201.5 169.7 162.9 174.2 الصحة 
 112.8 112.8 98.8 90.8 89.1 87.2 96.3 99.2 111.9 112.6 109.6 107.6 108.3 107.6 108.7 النقل

 114.8 114.8 115.5 113.1 102.9 93.4 93.3 84.9 74.2 77.5 93.1 91.7 97.5 99.2 98.1 الاتصال
الترفيو 
 103.5 103.5 92.3 94.3 92 80.9 109 107.7 94 95.4 93.9 95.6 98.3 112.7 120.4 والثقافة

 104.7 104.7 108.2 115.2 115.9 118.2 110.7 178.4 258.7 241.6 208.5 181.7 147.1 173.2 206.3 التعميم
 85.5 85.5 89.0 97.5 98.1 96.4 106.2 134.5 158 151.3 147.7 138.1 135.2 132.8 127.6 المطاعم 

السمع  
والخدمات 
 المتنوعة

109.5 120.5 136.4 166.2 180 164 156.7 120.1 90.5 90.4 90.4 95.5 110.6 127.3 127.3 
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 الغاز(
التجييزات 
والمعدات 
المنزلية 
 والصيانة

502.1215 CPICPI 

 
93.43 95.2

2 
91.0

8 
88.3

0 
84.9

6 
-

2.5% 
-1.3% -

3.8% 

6077.0396 الصحة  CPICPI 

 
91.90 292.

4 
129.

09 
138.

4 
145.

57 
10.3

% 
7.2% 2.5% 

7092.03.87 النقل CPICPI 

 
96.29 6.24

1 
90.2

8 
91.3

6 
92.3

5 
1.3% 1.2% 1.1% 

801.1148 الاتصال CPICPI 

 
86.03 

38.6
2 

99.1
9 

95.1
1 

90.6
2 

--
3.6% 1.4% 

-
4.7% 

الترفيو 
 والثقافة

9097.07.49 CPICPI 

 
88.77 17.7

2 
93.9

6 
95.8

4 
97.6

7 1.2% 2% 1.9% 

10099.05.110 التعميم CPICPI 

 
99.43 32.5

3 
116.

24 
116.

58 
116.

91 0.3% 0.3% 0.3% 

110118.011 المطاعم  CPICPI 

 
99.98 1.47

5 
98.2

8 
98.4

6 
98.6

4 
0.2% 0.2% 0.2% 

السمع  
والخدمات 
 المتنوعة

12098.042.012 CPICPI 

 
95.88 108.

76 
94.1

5 
92.6

8 
91.2

5 1.6% -1.6% -
1.5% 

فMATLABلثجت ؿفمفف عتلتفلث اا لففااعفمخقجاتفثغ ف
 
 
 
 
ف
ف
ف
ف
ف
ف
ف
ف
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القيادة بالبيانات تجربة المؤسسات الحكومية في سلطنة عمان باستخدام  
 اتساليب الإحصائية في صنع القرار الأ

ف
 يحيى بن خميس الحسيني د.

 خبير إحصاء مركز مسقط للاستشارات الإحصائية
yahya@mstat.org فف

ف
 الممخص 

ت تؼفلثتقلا فلثبفيلاسفتجق  فلثالاتلتفلتتلقل فيهف قضفلثمراااتفلثار مل ف ايطب ف
فصب فعميل  فيه فلتاصائل  فل ااثلع فلاتختلـ فمففبا  فلثتقلا  فمجتمع فتر ف ف يت ف, فلثاقلق ع

فعماف,ف فايطب  فيه فلثمتبل  فلثختم  ف مرااات ف لعيب فقئلسفياـ ف ظلت  فمف فلتتلقل  لثالاتلت
فعيبف) فلثتقلا  فلثتايليهفرمب جف236 لشتميتفعلب  فلث صته فلث ااتفلثمب ج ف ت بب فم ظؼ, )

ف ث ف ت صيتفلثتقلا  فثيتقلا , فرأتل  ف لاتقافف ا ات اب  فأففثيتقلا , فمففلثبتائجفأام ا بفلثقتلت
فأاي عف فلف فالف فيه فلثاقلق فصبع فعميل  فيه فل  ثب فلثمقت   فلاتؿ فلثشخصل  فلثخ قلت أاي ع
لاتختلـفل ااثلعفلتاصائل فجا فيهفلثقت  فلثقل ق فمففلصؿفخما فأااثلعف,ف لففاباثؾفقغ  ف

ف ف ف, فلتاصائل  فل ااثلع فعيب ف اثتققؼف فلتتلقل  فلثالاتلت فثتا فلثتتقل ل ففمت اط  فلث قلمج يي 
لتاصائل فتقت قفلثقائؽفلثقئلاهفث ـفثقتـفلاتختلـفل ااثلعفلتاصائل فيهفعميل فصبعفلثاقلق,ف
فلتتلقل ف فلثالاتلت فمماقاات ف تط لق فل اتماـ فأام ا فلثت صلات فمف ف اثقتلت فلثتقلا   أ صت

ففتجاقعفلثمراااتفل خقافث ااثلعفلتاصائل فمففخلاؿفتر لؼفلث قلمجفلثتتقل ل ف ل اتتات فم
فيهفلاتختلـفل ااثلعفلتاصائل فيهفعميل فصبعفلثاقلق.ف

Abstract 

This study aimed to study the measuring the experience of 

administrative leaders in some government institutions in the Sultanate 

towards the use of statistical methods in the decision-making process. 

The researcher used the analytical descriptive approach as a method for 

the study and used the questionnaire as a tool for the study. The study 

reached many results, the most important of which is that the method of 

personal experiences ranked first in the decision-making process, while 

the method of using statistical methods came in the fourth rank out of five 

methods, and that there is a moderate desire The administrative leaders 

have to learn about statistical methods, and the lack of statistical training 

programs is considered the main obstacle for them to not use statistical 

mailto:yahya@mstat.org
mailto:yahya@mstat.org
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methods in the decision-making process. Statistical methods in the 

decision-making process. 

 مقدمة 
مففلاتختم فلاتختلمافعيملافيهفلتخااففلقت قفعيـفلتاصػا فمففلثقي ـفالتفل امل فلثر لق فثرؿ

لثاقلقلتفثاثؾفبجتفأففثقيـفلتاصػا فت قل ف اقزل فيهفتعـف لتخاافلثاقلقلتفلث الط ف ص   ف اثاقلقلتف
فلتالفأففلثمراااتف لث لئاتف لثشقراتفلثمختيت فلثمتاتم ف لثباجا ف التفل امل فلثر لق ,فرما

فجات اف تعـفلتخاافلثاقلقلتفلثايلم .تاتختـفل اصا ف شرؿفر لقفيهفتاللـفمبت
 ففأيفتقلا فعيمل فااتي فايلم فاهفتيؾفلثتهفتبت هف اتخاافيقلقلتفعميل فصاثا فثيقمؿف  اف

ف فأف في لبلفففصبعغلق فمف فلامي  ف ما فلتاصائه فل اي ع ف ف ف   فلثا ؿ فثلسف ا مق لثاقلق
ف  فلثاقلقلت فصبع فيه فعظلـ ف اتق فاااـ فيت فمتط ق  ف اصائل  فلثقاثل ف بظقلات فلث ا  فمف تقج 

  باعفخطأفعبتفات تاافلثتبلا,فثاتفأص اتف ظلت فصبعفلثاقلقلتفاهفأااسفلثقمؿفلتاصائهف
ف أص لفعيـفلتاصا فلققؼفمففخلاؿف ظلت فصبعفلثاقلقلت.

ف أغقلضفلثتبظلـف ف قلت فزمف فمبا ف لاتختلم  ف اتاصا  فل اتماـ فعيب فلثت ئؿ فمف فر لق اباؾ
اصا فيهفعصقتفل  ؿفيهفجمعفلث لاباتفعففلثارافف اصقاـفمففي ؿف لثتخطلط.ف أاتختـفلت

فأ ف ف قضفلثم ابه فثتبتلا فت جل  ـ فلثجل شفأ  فيه فلاتختلم ـ فيه فتتم ؿ ف اتلؼفمقلب  لثت ث 
ثت زلعفل قلاهفعيبفلثمزلقعلفف طقلا فعاتث .ف  اختصاقفبجتفأففلتاصا في ؿفلثاقففلثقشقلفف

فت ي فثـ ف الت ف اث ااط  فلتمتع فبظقل فراف ف  ظ  ق فعيما. فلص ل ف ف فلثرايل  فلثما مات ق
ل اتما تفيهفلثاقففلث امففعشقفلثتهفراففث افلثت قفلثر لقفيهفتط قفاالفلثقيـفالتفأص لف
عيمافماتالاف  تأفل اتماـفمففي ؿفلثقيما فيهفتط لؽفلثبظقلاتف ل ااثلعفلتاصائل فيهفلثر لقف

ف اعت اقتفلثطقلا فلثصالا ف ف فل اي عفل م ؿف ت اع فيهفلث اتفلثقيمه.مففلثقي ـ
 

 مشكمة الدراسة
لثتهفتلامسفلثمجتمعف ليقلتتف تر قفلتخاتفخلاؿفلثاب لتفل خلق فيهفايطب فعماففعتتفيقلقلتف

فتختلضف فلثماق يات, فعف فلثتعـ فقيع فم ؿ ف أاي عفالات ـ فلثمقلش  فلااثلع فعيب فر لق  شرؿ
فلثاط فيه فلثت ظلؼ فمات تل  فلثار مه, فلثبفل بتاؽ فعمؿ فعف فلث اا لف ف ت جل  فلثار مه اع

لثاطاعفلثخاص,فيقضف قضفلثاقلئعفلث يتل ف يقلقلتفمختيت ,في ؿفلتـفلتخاافااتفلثاقلقلتفعيبف
فمشري ف ف تتال فصالا , ف طقؽ ف أااثلع فتيلا  ف مقي مات ف لابات فعيب فم بل  فعيمل  أاس

 لثتقلا فيهفلثتاار تفلثتاثل 
فثتقلااتفعيمل فالتفج ت ف تي فعاثل ,فاؿفلتـفلتخاافلثاقلقلتف يااففف-
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اؿفثتافمتخايفلثاقلقفلثماـف ااتختلـفأااثلعف اصائل فيهفتقلا فلثظ لاقفلثمختيت في ؿف با فف-
فأيفيقلق.

فمتخايفلثاقلقفيهفايطب فعمافف متاف فلثتقلا ف اث اتفيهفلثطقؽفلثتهفلت ق ا  عيل فتا ـفاات
ف.لاتختلم ـفث ااثلعف لثطقؽفلتاصائل 

 
 اف الدراسةأىد

فلث لاباتفيهفلتخاافلثاقلقلتفمففخلاؿفمتخايف ت تؼفلثتقلا ف ثبفمققي فتأ لقفلاتختلـ
ف مااهفلثمق ياتفلثتهفت لج ف فلتاصا  فعيبفعيـ فم بل  فلتخاااا فلثاقلقلتفلثتهفتـ ف اؿ لثاقلق.

ف.متخايفلثاقلقفيهفعتـفلاتختلـفلتاصا ف مااهفلثماتقااتف لثاي ؿفمفف ج  فبظقاـ
 

 الدراسةأسئمة 
مافا ف ليعفلاتختلـفلثالاتلتفل تلقل فيهفايطب فعماففلث لاباتف)ل ااثلعفلتاصائل (فيهف-1

 لتخاافلثاقلقلت؟
فمتافقغ  فلثالاتلتفلتتلقل فيهفايطب فعماففثيمققي ف ا ااثلعفلتاصائل ؟-2 
ف-3 فلاتختلـ فيه فل تلقل  فلثالاتلت فت لج  فلثته فلثمق يات فلفلث لاباتمااه  ثاقلقلت؟ تخاا

مااهفلثماتقااتفثتافلثالاتلتفل تلقل ف اتختلـفلث لاباتف ل ااثلعفلتاصائل فيهفلتخااف- 4
فلثاقلقلت؟

 
 أىمية الدارسة 

فيهف فلثماتختـ فلث ليع فت الل فيه فر لق ف ت ق فمااامت ا فيه فلثتلقا  فاات فأامل  تب ع
هفايطب فعماف,ف تقلا فمتافأااثلعفلتخاافلثاقلقفثتافلثالاتلتفلتتلقل ف اث اتلتفلثار مل في

فلثاقلقف ت اللفلثمق ياتفلثتهف فيهفعميل فصبع فلتاصا  فيهفلاتختلـ فلثالاتلتفلتتلقل  قغ  
ت لج فلثالاتلتفلتتلقل فيهفعتـفلاتختلـفلتاصا ف لثاي ؿفثمقاثجت ا,فالتفتقت قفااتفلثتقلا ف

فااعفعيـفلث اات.مففأ لئؿفلثتقلااتفيهفايطب فعماففلثتهفتتبا ؿفاالفلثم ا عفعيبف
 

 حدود الدارسة
 تاتصقفااتفلثتقلا فعيبفل ااثلعفلتاصائل ف لتخاافلثاقلق.الحدود الموضوعية 

فلثج اتفلثار مل فيهفماايظ فمااطفالتفلثقلاي فلثم اشق فمعفلثمجتمع.الحدود المكانية 
ف
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 مصطمحات الدراسة
 الإحصاء

قضف تيخلصف تايلؿفلث لاباتفلتاصا فا فمجم ع فأااثلعفتاتختـفيهفعميلاتفجمعف ع
  تؼفلث ص ؿفلثبفلتخاافيقلقلتفايلم فتتقيؽف تتالقفلثظااق فماؿفلث اتف لث ي ؼفعيبفاي ؾف

مرابل فلثتب رفلثتيلؽف مافاتر ففعيل فيبفلثماتا ؿ. فتط قااف لخ
 عممية صناعة القرار

فم فثاؿ ف تلئؿ فعت  ف لف فلثمتااي  ف ثب فلاتبت فمبطاه ف لع فاي ؾ ف   فا  فما فمقلب فلثاقلق شري 
(ف أففعميل فصباع ف2016 لختلاقفلث تلؿفل م ؿفل ياؿف لثتقاؿفمففلث تلئؿفلثمتاا ,فلثق اهف)

لثاقلقفتا ـفأاااافعيبف ج تف تليلففأ فأر ق,ف أففعميل فلثمتااي ف لب افتتطيعف ج تفمجم ع ف
فلثقميل فتتطيعفاات فرما فصابعفلثاقلق, فعيل ا فلثتهفلقتمت فيقاؿفمففلثمقاللقفلثم ا عل  فبظاما  

فثيمقي ماتفلاتبتف ثل فصابعفلثاقلق.
 اتخاذ القرار

 ففعميل فلتخاافلثاقلقلتفتتـفثمقاثج فمشرلاتفيائم فأ فثم لج  فاا تفأ فم ليؼفمقلب فماتمي ف
فل  قاتف ف مقق ي  ف لاا  فلثاائم  فلثمشرلات فتر ف ف يت فمقا م . فأاتلؼ فثتاالؽ فأ  لث ي ع

با  فثقما اف أ قاتااف ل ا اعفلثمر ب فث ا,فأ فيتفتر ففغلقف لثج لبعفأ فيتفتر ففغاما ف اث
م ج ت فيهفل ااسفثرففااقفلتتلق ف لاتطلاع افثيظق ؼفلثمالط فتجقي افتتب أف ت يعفات   ا.ف
ثاثؾفتا ـفلتتلق فيهفرؿفلثاا تفلثتهفتاتتعهفلتخاافلثاقلقلتف تجملعفرؿفمافليزم افمفف لاباتف

فلالط فيهفلث ص ؿف ثبفلثاقلقف  مقي ماتف تايلؿفما فثتااعتاا فمففظ لاقف ع لمؿفمختيت    ا
لثقشلتف قتفتاتلتفلث تلئؿف تاللم افمففأجؿفأففلر ففلثاقلقفمباا افثتاالؽفلث تؼفلثايفلتخافمفف

ف.أجي 
 مراحل عممية صنع القرار

فصبعفلثاقلقفلمقف قتتفمقلاؿفاتبفتااعتفعيبفلتخاافيقلقلتفتااعتفيهفعميلاتفلثتط لقف اؿ
ف اهف فلثاقلق فثصباع  فلثاائت فلت ق ا فأااال  فمقلاؿ فخمس فيه فلثمقلاؿ ف تتيخص لثمشرلات,

فراثتاثه:
ف.تشخلصفلثمشري ف تاتلتفأ قاتاافالمرحمة الأولى:
ف.جمعفلث لاباتف لثمقي مات,ف تصبلت ا,ف ت الط افالمرحمة الثانية:
ف.تاتلتف  اعفلث تلئؿفلثمتاا فالمرحمة الثالثة:
ف.لثمااقب ف لففلث تلئؿف لختلاقفلث تلؿفل م ؿفالمرحمة الرابعة:

فلتخاافلثاقلقف متا ق فتبتلات.فالمرحمة الخامسة:
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فمعفلتاصا ف لاتختلـفل ااثلعفل اصائل ف,فالتفلففيهف ف  لاا فلثمقلاؿفلقت اطا  تقت طفاات
مافمقاي فتشخلصفلثمشري فف تاتلتفل قاتاافلاتاجفلثبفتصملـفأت لتفجمعف لاباتفم   ي ف االف

فلث قلمجف فلاتختلـ ف غلقاا, ف لثملااظ  ف لثماا ي  فل ات اب  فم ؿ فلتاصائل  فل ت لت ف  ا تا ـ
لتاصائل فيهفت  لعف تصبلؼفلث لاباتف تا لي افلثبفمقي ماتفلااعتفصابعفلثاقلقفيهفلثتققؼف
عيبفل قاتفلثظ لاقف لثمشارؿفلثتهفلتطقؽفث ا,فرمافلففلثتايلؿفل اصائهفلثمقمؽفلااعتفعيبف
صبعفالباقل ااتفمختيت فثصبعفلثاقلقف لااعتفعيبف لجاتفلياؿفلثاي ؿفممافلا ؿفعيبفصابعف
ف متا قت ,ف فلثاقلق فلتخاا ف  اثتاثه فل م ؿ فلث تلؿ فلختلاق فيه ف لثمتااي  فلثمااقب  فلجقل  فيه لثاقلق
ا,فعميل فصباع فلثاقلقفتتامففرؿفمقلاؿفلثاقلقفلثتهفت تأفعات ف تاتلتفلثمشري ف تايلؿفأا ا  

ف  با ف فلثممرب  ف لاتققلضفلثاي ؿ فمصاتقاا فمف فلث لابات فجمع فاثؾ فيه ف ما فمتغلقلت ا  تقللف
صتلقفلثاقلقف تبتلات. فلثبمااجفأ فتصملـفلثاي ؿف لثمتااي ف لب ا,ف مفف ـفلختلاقفلث تلؿفل م ؿف لخ

ب ف فغببف عيل فتتالفلثقلاي ف لففلثالات ف صباع فلثاقلقف ل ااثلعفلتاصائل فلثرمل ,فالتف ف
فباجلف فيقلق ف ثب فثي ص ؿ ف ااثلعفمااعت  فتاتاج ف اه فلثاقلق, فصباع  فعف ثيالاتلتفلتتلقل 
ااع فلث يتفت ففلثاص ؿفعيبفلثاقلقفلثمبااع,ف فف  تيلؽف  فلخاعفثيماا ث فأ فلثتخملفف لخ
فثلاختلاقف فلتتلقل  فلثالاتلت فأماـ ف لاا  فص ق  ف عطا  فيه فتا ـ فلثرمل  فلتاصائل  ل ااثلع
فخلاؿف فمف فثمقاثج  فتاتاج ف تلقل  فظااق  فأ  فمشري  فثاؿ فلثمطق ا  فلث تلئؿ ف لف لثمبااعفمف
فأر قفتي ف تخصصل ف تقطهفمرشقلتف لاا ,ف فأااثلعف اصائل  فلط ؽفعيل  مقي ماتفتيلا 
فلثمراااتف فيه فلثاقلق فصبع فتجاقع فلاتققلض فلثب فلثتقلا  فاات فخلاؿ فمف فلث اات  لاقب

فلثار مل ف ايطب فعماف.
 

 ج الدراسةمني
فاهفيهف فرما فلثظااق  فلث ااتفلثمب جفلث صتهفلثتايليهفلثايفلا ـفعيبفتقلا  لاتختـ
فلاتبتاجاتف ف عمؿ فلثظااق  ف تايلؿ ف رملا , فرلتلا فعب ا ف لثتق لق فتيلاا ف صتا ف  صت ا لث ليع

ف) ماتقاات فمياـ ف ققي  فما ف ا  فلثقيمهفلثمبظـ,فف2000, فلثتايلؿف لثتتالق فلشراؿ فلات ف اب  )
فرملافعففطقلؽفجمعف لاباتف مقي ماتفمابب فعففث صؼف فل فمشري فماتت ف تص لقاا ظااق 

(ف2000لثظااق فل فلثمشري ف تصبلت اف تايلي اف لخااع افثيتقلا فلثتيلا ,فرمافلققي افلثقشلتيف)
 اب افمجم ع فلتجقل لتفلث ا ل فلثتهفتترامؿفث صؼفلثظااق فل فلثم ا عفلعتماتلفعيبفجمعف

لاباتف تصبلت اف مقاثجت اف تايلي افتايللافرايلاف تيلااف اتخلاصفت ثت اف لث ص ؿفلثااائؽف لث 
فلثبفبتائجفل فتقيلماتفعففلثظااق فل فلثم ا عفماؿفلث ات.
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 مجتمع الدراسة 
فلثم اشق ف فالتفلثقلاي  فعماف فيهفايطب  فلثمتبل  ف اتلتفلثختم  فلشمؿ فلثتقلا  مجتمع

فلثم فيه فتر ق فلثته فلثاقلقلت ف) إصتلق فلث اتلت فعتت ف ل يغ ف لثم ظتلف, فل يقلت فعيب (ف10جتمع
ف) فلثتقلا  فمجتمع فل يغفاجـ ف لثتهفتشمؿف1801ج اتف عيل  فااعفلثالاتلتفلتتلقل  فم زعا )

ف مااعتل ـ,فمتقل فلثت لئقف مااعتل ـف قراا فل يااـ(فلثقاميلففيهفماايظ ف عيبف)متقل فلثقم ـ
فتلقل فااعفلثج ات.مااط,ف ل الفلثجت ؿفت زلعفلثالاتلتفلت

 
( حصر مجتمع الدراسة حسب المستوى الوظيفي وجية العمل عن الموقف في 1جدول رقم )

 2017نياية عام 

رئيس  جية العمل م
 قسم

مدير 
 دائرة

مدير 
 الإجمالي الكمي عام

 268 25 124 119 وزارة العمل 1
 228 17 47 164 وزارة الصحة  2
 136 7 54 75 ية المعموماتوزارة النقل والاتصالات وتقن  3
 179 15 58 106 وزارة الاسكان والتخطيط العمراني  4
 128 7 59 62 وزارة التنمية الاجتماعية  5
 107 5 55 47 وزارة الاوقاف والشؤون الدينية  6
 408 33 159 216 وزارة التربية والتعميم  7
 156 12 73 71 وزارة التعميم العالي والبحث العممي والابتكار 8
 119 6 34 79 وزارة التجارة والصناعة وترويج الاستثمار  9
 72 5 24 43 وزارة الداخمية  10

 1801 132 687 982 الإجمالي الكمي
ـ,ف زلق فلثختم فلثمتبل فف2017تلام قفف31لثمصتق:ف اصا فم ظتهفلثختم فعففلثم يؼفيهف

ف.2018ل بل ف
 

 عينة الدراسة
الاتلتفل تلقل ف ط لق فلثم اـف لثمار ثلاتفلثتهفتتطيعفصباع فبظقلف ختلاؼفأعتلتفلث

فلثقش لئل ف ف اثطقلا  فلثتقلا  فعلب  فلث ااتف اختلاق فياـ ف أخقا, فار مل  فج   فمف يقلقلتفمقلب 
لثط ال .ف عيل فياـفلث ااتفيهفااتفلثتقلا فأ   :ف تاالـفلثمجتمعف ثبفط ااتفعيبفأااسفمتغلقف

ف لث فلثقمؿ( ف)ج   ف ا  فيهف لات فلتر ف فار مل فف10اي فمات افعففج   فرؿ مات لاتفلق ق
ف ابلا :ف فتلخؿفرؿفط ا . فلث اتلتفمتجابا  ف التفتر ف فمففط ااتفلثقلب  ف لم ؿفط ا   لات ,
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فرماف فل مارفف ا : فلثبا هف اتق فااعفأاي عفلثت زلع فلثقش لئهفيهفتلخؿفرؿفط ا  ل ختلاق
فلثااطابهف) فلثق2015ارقاا فتر ففأاجاـ ف يل ا فيهف( فمففلثط ااتفااعفبا ت ا لباتفلثمختاق 

 عيل فلر ففاجـفلثمجتمع,فلاتختـفلث ااتفمقاتث فاتلتفف ام ا ففثتاتلتفاجـفلثقلب فلثمباا  ,ف
ف(فت زلعفلثقلب فااعفج اتفلثقمؿف لثمات افلث ظلته.2(ف ل الفلثجت ؿفقيـف)236لثقلب ف)

 ستوى الوظيفي( توزيع عينة الدراسة حسب جية العمل والم2جدول رقم )

 جية العمل م
رئيس 
 قسم

 مدير عام مدير دائرة
الإجمالي 

 الكمي
 34 2 16 16 وزارة العمل 1
 30 2 6 22 وزارة الصحة  2

3 
وزارة النقل والاتصالات وتقنية  

 المعمومات
10 7 1 18 

 24 2 8 14 وزارة الاسكان والتخطيط العمراني  4
 17 1 8 8 وزارة التنمية الاجتماعية  5
 14 1 7 6 وزارة الاوقاف والشؤون الدينية  6
 53 4 21 28 وزارة التربية والتعميم  7

8 
وزارة التعميم العالي والبحث العممي  

 والابتكار
9 10 2 21 

9 
وزارة التجارة والصناعة وترويج  

 الاستثمار
10 4 1 15 

 10 1 3 6 وزارة الداخمية  10
 236 17 90 129 الإجمالي الكمي

 
 أداة الدراسة 

فم لب ف ف ا ؼفتر ف فلثتقلا  فعلب  فليقلت فلث لاباتفمف فثتجملع فلث ااتفل ات اب  لاتختـ
فلث ابهف ف لثااـ فلثتقلا  فعلب  فتيقلت فلثخصائصفلثتلم غقليل  فل  ؿ فلثااـ فلشمؿ فياملف, عيب

فماا قفلثتقلا فلثمقت ط ف اتخاافلثاقلقلتف ل ااثلعفلتاصائل .
(فماا قف4لاعفعيبفل تعفلثبظقيف لثتقلااتفلثاا ا ف با فلات لاففتامفف)ياـفلث ااتف قتفل ط

ف(فع اق ف اهفراثتاثه:فففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففففف19 ف)
ف(فع اقلت.5لث قتفل  ؿ:فما قفل ااثلعفلثمااعت فثصباع فلثاقلقف لتامفف)-
ف(فع اقلت.4:فما قفلثقغ  ف اثمققي فلتاصائل ف لتامفف)لث قتفلث ابه-
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ف(فع اقلت.5لث قتفلث اثت:فما قفمق ياتفتط لؽفل ااثلعفلتاصائل فلثرمل ف لتامفف)-
ف(فع اقلت.5لث قتفلثقل ع:فما قفماتقااتفتط لؽفل ااثلعفلتاصائل فلثرمل ف لتامفف)-

فااعفمالاسفلث لا هف)تلئما ف فعيل ا فلتجا   فلثتقجاتف)-لابا فأا- لتـ ف بأخا فعيبف1-2-3أ تل ( )
فلثت لثه.

ف(فمالاسفلثارـفعيبفياقلتفل ات اب ف ماا قاافثالاسفمات افلثم ليا .3ل الفلثجت ؿفقيـف)
 ( الحدود الدنيا والعميا لمقياس لكيرت الثلاثي3جدول رقم )
 المتوسط الحسابي  مستوى الموافقة

 1.66الى اقل من  1من  منخفضة

 2.33الى اقل من  1.66من  متوسطة

 3الى  2.33من  عالية

ف
 الأساليب الإحصائية 

ف) فل اصائه فلثتايلؿ ف قبامج فلث اات فلاتختلـفSPSSلاتختـ فمع فلث لابات فثتايلؿ )
فل خت اقلتف فلاتختلـ فلتـ فلف ف لت يع فلثتقلا  ف لابات فتبااع فا ؼ فلثته فلتاصائل  ل ااثلع

فلثتاثل :ف
ف.(Reliability اخ(.فثاااعف  اتفل ات اب ف)مقامؿفلث  اتف)لثتافرق بف-
فلثمت اطاتفلثااا ل ف ل باقلياتفلثمقلاقل .ف-
ف(.ANOVAلخت اقفتايلؿفلثت الفف)ف-ف

فلثتايلؿفل اصائهفثيتقلا ف
فمقامؿفلث  اتفف-

(ف,فمقمؿفلث  اتفما  ؿف0.692(فتمتعفل ات اب ف مقامؿف  اتف يغف)4لتالفمففلثجت ؿفقيـف)
فاب فعيبفعلب فلثتقلا .ثتط لؽفل ات 

ف
 ( معامل الثبات الكمي للاستبيان4جدول رقم )

معامل  عدد الفقرات المحور
 الثبات

 0.692 19 الكمي

فتايلؿفلث لاباتفلثتلم غقليل ف-
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(فتقرزفليقلتفعلب فلثتقلا فااعفلثمراؿفلثقيمهف اثمرالاتفلثجامقل ف3لتالفمففلثجت ؿفقيـف)
ف%(.ف67ظلتهف  ظلت فقئلسفياـف با  ف)%(,ف ااعفلثمامبفلث ف57 با  ف)

 
 ( الخصائص الديموغرافية لعينة الدراسة5جدول رقم )

 النسبة )%( العدد المستوى المتغير

 المؤىل العممي

 9.3 22 اقل من المؤىلات الجامعية
 57.2 135 المؤىلات الجامعية

 19.1 45 الماجستير
 14.4 34 الدكتوراة
 100.0 236 المجموع

مسمى ال
 الوظيفي

 66.9 158 رئيس قسم ومن في حكميم
 23.3 55 مدير دائرة

 9.7 23 مدير عام مساعد و أعمى
 100.0 236 المجموع

ف
النتائج المتعمقة بالإجابة عمى سؤال الدراسة الأول )ما ىو واقع استخدام القيادات الادارية  -

 خاذ القرارات(.في سمطنة عمان البيانات )الأساليب الإحصائية( في ات
ث جا  فعيبفاالفلثارلؿفلاتختـفلث ااتفتايلؿفع اقلتفياقلتفل ات اب فااعفلثمت اطفلثااا هف
ف تقتلعف ف ياقلت ا فل ات اب  فماا ق فعيب فل اتجا   فمات ا فثمققي  ف اثؾ فلثمقلاقي  ل باقلؼ

ف فلاتجا ات فخلاؿ ف مف فلثااا ه, فلثمت اط فعيب ف با  فلثقت   فااع فلثتاقلت لتتلقل فلثالاتلت
ف  اتلتفلثختم فلثمتبل فيهفايطب فعماف.
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( المتوسطات الحسابية والانحرافات المعيارية ودرجة الموافقة لفقرات المحور 6جدول رقم )
 الاول

رقم 
 الفقرة

المتوسط  الفقرة الرتبة
 الحسابي

الانحراف 
 المعياري

درجة 
 الموافقة

 عالية 474. 2.66 الخبرات الشخصية 1 1
 عالية 563. 2.33 الاجتماع بالموظفين 3 2

 منخفضة 580. 1.63 تشكيل لجان 5 3
 عالية 496. 2.43 الاستشارة 2 4

 متوسطة 612. 1.91 الاساليب الاحصائية 4 5

 متوسطة 305. 2.19 المتوسط العام لممحور )الأساليب الإحصائية(
ف

ف) فقيـ فلثجت ؿ فبتائج فمف ف)6لتال فل  ؿ فلثتقلا  فثما ق فساليب الاحصائيةالأ( لفف(
لثخ قلتفلثشخصل فا فل اي عفل  ؿفلثايفلقتمتتفلثالاتلتفلتتلقل ف  اتلتفلثختم فلثمتبل فيهف

(,فليل فأاي عفل اتشاق ف مات اف2.66صبعفلثاقلقف اثؾف مات افعاثهف  مت اطفااا هف يغف)
ف(.2.43عاثهف  مت اطفااا هف يغف)

فلاتيتفلثقت  فل ااثلعفلتاصائل  فلثاقلقفلما فثصبع فأااثلعفمااعت  فلصؿفخما  فمف فلثقل ق   
ف(.1.19  مات افم ليا فمت اطفالتف يغفلث اطفلثااا هفث اي عف)

 
النتائج المتعمقة بالإجابة عمى سؤال الدراسة الثاني )مدى رغبة القيادات الإدارية في سمطنة  -

 عمان لممعرفة بالأساليب الإحصائية؟(.
لاتختـفلث ااتفتايلؿفع اقلتفياقلتفل ات اب فااعفلثمت اطفلثااا هفث جا  فعيبفاالفلثارلؿف

ف تقتلعف ف ياقلت ا فل ات اب  فماا ق فعيب فل اتجا   فمات ا فثمققي  ف اثؾ فلثمقلاقي  ل باقلؼ
ف.لثتاقلتفااعفلثقت  ف با فعيبفلثمت اطفلثااا ه

ف
ف
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الموافقة لفقرات المحور ( المتوسطات الحسابية والانحرافات المعيارية ودرجة 7جدول رقم )
 الثاني

رقم 
 الفقرة

المتوسط  الفقرة الرتبة
 الحسابي

الانحراف 
 المعياري

درجة 
 الموافقة

 متوسطة 612. 2.09 اساليب وصف البيانات 2 1

 متوسطة 423. 1.91 اساليب العلاقات الارتباطية 4 2
 متوسطة 579. 1.96 اساليب التنبؤ 3 3
 متوسطة 685. 2.11 اساليب المقارنة 1 4

 متوسطة 410. 2.01 المتوسط العام لممحور )المعرفة بالأساليب الإحصائية(
ف

ف) فقيـ فجت ؿ فيه فلثبتائج فخلاؿ فلثالاتلتف7مف فثتا فمت اط  فقغ   فاباثؾ فلف فلتال )
لتتلقل فيهفلثتققؼفعيبفل ااثلعفلتاصائل فلثتهفتااعتفعيبفعميل فصبعفلثاقلق,فالتفلختاقف

فأااثلع فأاي عف صؼففلثماتجل لف ف ـ فلثاقلق, فيهفصبع فل  ثبف اتختلم  فلثقت   فيه لثمااقب 
فلثقت  ف ف يه ف لثتشتت, فلثمقرزل  ف مااللسفلثبزع  فلثمتق ط  فلث صتل  فلثتااثلؿ فخلاؿ لث لاباتفمف

فلث اث  فأااثلعفلثتب رف أخلقلفأااثلعفلثقلاياتفل قت اطل .
ف
لثالث )ماىي المعوقات التي تواجو القيادات النتائج المتعمقة بالإجابة عمى سؤال الدراسة ا -

 الادارية في استخدام البيانات لاتخاذ القرارات(.
ث جا  فعيبفاالفلثارلؿفلاتختـفلث ااتفتايلؿفع اقلتفياقلتفل ات اب فااعفلثمت اطفلثااا هف
ف تقتلع ف ياقلت ا فل ات اب  فماا ق فعيب فل اتجا   فمات ا فثمققي  ف اثؾ فلثمقلاقي ف ل باقلؼ

(فلاـفلثمق ياتف8,فالتفل الفلثجت ؿفقيـف)لثتاقلتفااعفلثقت  ف با فعيبفلثمت اطفلثااا ه
فلثتهفت لج فلثالاتلتفلتتلقل فيهفلاتختلـفل ااثلعفلتاصائل فثصبعفلثاقلقلت.

ف ـفعتـف فلثرمل , فلث قلمجفلثتتقل ل فثتط لؽفل ااثلعفلتاصائل  التفجا فيهفلثقت  فل  ثبفيي 
ف لثتاتيفلث اثتفمفف ج فبظقاـففت ليقفلشخاص متخصصلففيهفلتلقلت ـفيهفمجاؿفلتاصا ,

صق   فلاتختلـفل ااثلعفلتاصائل فلثرمل ,ف ـفعتـفتشجلعفل تلق فلثقيلافعيبفتط لؽفل ااثلعف
فل ااثلعف فلاتختلـ فيه فلثاقلق فصبع فل با  فرايه ف يت فل جت ف  فلب  ف أخلقل فلثرمل , ل اصائل 

فاعت.لتاصائل فرأاي عفما
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( المتوسطات الحسابية والانحرافات المعيارية ودرجة الموافقة لفقرات المحور 8جدول رقم )
 الثالث

رقم 
 الفقرة

المتوسط  الفقرة الرتبة
 الحسابي

الانحراف 
 المعياري

درجة 
 الموافقة

 متوسطة 525. 2.24 عدم توفر اشخاص متخصصين في مجال الاحصاء 2 1

ميا عمى تطبيق الاساليب عدم تشجيع الادارة الع 4 2
 الاحصائية الكمية

 متوسطة 719. 1.95

 متوسطة 654. 2.05 [صعوبة التعامل مع الاساليب الاحصائية الكمية 3 3

لا يوجد وقت كافي لتطبيق الاساليب الاحصائية  5 4
 الكمية

 متوسطة 585. 1.81

 عالية 501. 2.52 ندرة البرامج التدريبية للأساليب الاحصائية الكمية 1 5
 متوسطة 340. 2.11 المتوسط العام لممحور)المعوقات(

ف
النتائج المتعمقة بالإجابة عمى سؤال الدراسة الرابع )ماىي المقترحات لدى القيادات الادارية  -

 لاستخدام البيانات والأساليب الإحصائية في اتخاذ القرارات؟
ياقلتفل ات اب فااعفلثمت اطفلثااا هففث جا  فعيبفاالفلثارلؿفلاتختـفلث ااتفتايلؿفع اقلت

ف تقتلعف ف ياقلت ا فل ات اب  فماا ق فعيب فل اتجا   فمات ا فثمققي  ف اثؾ فلثمقلاقي  ل باقلؼ
(فلاـفلثماتقااتف9,فالتفل الفلثجت ؿفقيـف)لثتاقلتفااعفلثقت  ف با فعيبفلثمت اطفلثااا ه

فصائل فثصبعفلثاقلقلت.لثتهفتااعتفلثالاتلتفلتتلقل فيهفلاتختلـفل ااثلعفلتا
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( المتوسطات الحسابية والانحرافات المعيارية ودرجة الموافقة لفقرات المحور 9جدول رقم )
 الرابع

رقم 
 الفقرة

المتوسط  الفقرة الرتبة
 الحسابي

الانحراف 
 المعياري

درجة 
 الموافقة

أنشاء وحدة متخصصة )دائرة( في الاحصاء بكل  4 1
 ادارة

2.06 .789 
 متوسطة

 عالية 662. 2.53 تعيين موظفين متخصصين في الاحصاء 3 2

3 1 
تدريب الموظفين عمى الاساليب الاحصائية 

 الكمية
 عالية 291. 2.91

 متوسطة 849. 1.96 الاستعانة بمراكز الاستشارات الاحصائية الخاصة 5 4

5 2 
الاستفادة من تجارب المؤسسات الاخرى في 

م الاساليب الاحصائية صناعة القرار بإستخدا
 الكمية

2.58 .582 

 عالية
 عالية 397. 2.40 المتوسط العام لممحور )المقترحات(

(فلياتفلثماتجل لففلثبفلففتتقلعفلثم ظتلففعيبفل ااثلعف9مففخلاؿفلثبتائجفيهفلثجت ؿفقيـف)
فل ااثلعفلتاصائل فتط لؽ فيه فثيمااعت  فثتل ـ فل  ؿ فلثماتقد فلقت فلثرمل  فثقميل فلتاصائل   

صبعفلثاقلق,ف ـفل اتتات فمففتجاقعفلثمراااتفل خقافلثتهفتاتختـفل ااثلعفلتاصائل فيهف
فعميل فصبعفلثاقلق,فليل افتقللففم ظتلففمتخصصلففيهفلتاصا ف اثت لئقفلثتهفلقمي فف  ا.
ة النتائج المتعمقة بالإجابة عمى فرضية الدراسة الأولى )ىل توجد فروق ذات دلالة إحصائي

 ( في استجابات افراد عينة الدراسة تعزى الى متغير المؤىل العممي(.0.05عند مستوى )
ث جا  فعيبفااتفلثتقال فم ؿفماف One way ANOVAلاتختـفلث ااتفلخت اقفتايلؿفلثت الفف

(,ف مففبتائجفلثجت ؿفلب فاباثؾفت ث ف اصائل فثماا قفلثتقلا فل ق ق ,ف10ل الفلثجت ؿفقيـف)
لففلثمراؿفلثقيمهفث فتأ لقفيهفلاتجا اتفليقلتفعلب فلثتقلا فا ؿفلاتختلـفل ااثلعففممافلقبه

ف لثماتقااتف ف لثتاتلات فلتاصائل  ف ا ااثلع فلثمققي  فيه ف لثقغ   فلثاقلق فصبع فيه لتاصائل 
 اتختلـفل ااثلعفلتاصائل فيهفصبعفلثاقلق,ف ثمققي فلثتق ؽفثصاثلفامي فأيفمراؿفلاتختـف

ف(.14(فلثبف)11ت اقفشلتل فم ؿفمافت اا فلثجتل ؿفمفف)لث ااتفلخ
ف
ف
ف
ف
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( حول اثر المؤىل العممي عمى ANOVA( نتائج اختبار تحميل التباين )10جدول رقم )
 استجابات افراد عينة الدراسة

مصدر  المحور
 التباين

مجموع 
 المربعات

درجة 
 الحرية

متوسط 
 المربعات

مستوى  قيمة )ف(
 الدلالة

اتجاه 
 الدلالة

 الأساليب
المساعدة 
لصناعة 

 القرار

بين 
 المجموعات

4.355 3 1.452 19.105 .000 

دال 
داخل  احصائيا

 المجموعات
17.628 232 .076 

  235 21.983 المجموع

الرغبة 
بالمعرفة 
 الاحصائية

بين 
 المجموعات

10.219 3 3.406 26.824 .000 

دال 
 احصائيا

داخل 
 المجموعات

29.463 232 .127 

  235 39.682 المجموع
معوقات 
تطبيق 

الأساليب 
الإحصائية 

 الكمية

بين 
 المجموعات

4.525 3 1.508 15.433 .000 

دال 
داخل  احصائيا

 المجموعات
22.676 232 .098 

  235 27.202 المجموع
مقترحات 
تطبيق 

الأساليب 
الإحصائية 

 الكمية

بين 
 المجموعات

4.629 3 1.543 11.019 .000 

دال 
داخل  احصائيا

 المجموعات
32.485 232 .140 

  235 37.114 المجموع
ف
ف
ف
ف
ف
ف
ف
ف
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 ( اختبار شيفيو لممحور الأول والمؤىل العممي11جدول رقم )

 العدد المستوى التعميمي
Subset for alpha = 0.05 

1 2 3 
   1.9467 45 الماجستير

اقل من المؤىلات 
  2.2  22 الجامعية

 135 المؤىلات الجامعية
 

2.2178 
 

 2.4059   34 الدكتوراة
 مستوى الدلالة

 
1 0.994 1 

ف
مففخلاؿفلثجت ؿفأعلاتفلتالفلففلثتق ؽفيهفاالفلثما قفثصاثلفلثالاتلتفلتتلقل فلثقيلاف

فلثااصيلففعيبفمراؿفلثترت قل .
ف

 ( اختبار شيفيو لممحور الثاني والمؤىل العممي12جدول رقم )

 العدد مستوى التعميميال
Subset for alpha = 0.05 

1 2 3 

     1.625 22 اقل من المؤىلات الجامعية

     1.7611 45 الماجستير
   2.0889   135 المؤىلات الجامعية

 2.3235     34 الدكتوراة
 1 1 0.427   مستوى الدلالة
تلتفلتتلقل فلثقيلافلثااصيلففعيبف(فلتالفلففلثتق ؽفثصاثلفلثالا12مففبتائجفلثجت ؿفقيـف)

فمراؿفلثترت قل .
ف
ف
ف
ف
ف
ف
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 والمؤىل العممي الثالث( اختبار شيفيو لممحور 13جدول رقم )

 العدد المستوى التعميمي
Subset for alpha = 0.05 

1 2 3 
     1.8706 34 الدكتوراة

   2.08   135 المؤىلات الجامعية
اقل من المؤىلات 

 2.3     22 الجامعية

 2.3022     45 الماجستير
 1 1 1   مستوى الدلالة
(فلتالفلففلثتق ؽفثصاثلفلثالاتلتفلتتلقل فلثقيلافلثااصيلففعيبف13مففبتائجفلثجت ؿفقيـف)

فمراؿفلثماجاتلق.
 والمؤىل العممي الرابع( اختبار شيفيو لممحور 14جدول رقم )

 العدد المستوى التعميمي
Subset for alpha = 0.05 

1 2 
   2.1467 45 الماجستير

 2.4252   135 المؤىلات الجامعية
اقل من المؤىلات 

 2.5   22 الجامعية

 2.6059   34 الدكتوراة
 0.219 1   مستوى الدلالة

(فلتالفلففلثتق ؽفثصاثلفلثالاتلتفلتتلقل فلثقيلافلثااصيلففعيبف14مففبتائجفلثجت ؿفقيـف)
فمراؿفلثترت قل .

ف
المتعمقة بالإجابة عمى فرضية الدراسة الثانية )ىل توجد فروق ذات دلالة إحصائية النتائج 

 ( في استجابات افراد عينة الدراسة تعزى الى متغير المسمى الوظيفي(.0.05عند مستوى )
ث جا  فعيبفااتفلثتقال فم ؿفماف One way ANOVAلاتختـفلث ااتفلخت اقفتايلؿفلثت الفف

,ف مففبتائجفلثجت ؿفلب فاباثؾفت ث ف اصائل فثماا قيفلثتقلا فلث اثتف(15ل الفلثجت ؿفقيـف)
 لثقل ع,فممافلقبهفلففلثمامبفلث ظلتهفث فتأ لقفيهفلاتجا اتفليقلتفعلب فلثتقلا فا ؿفلثتاتلاتف
فلثتق ؽفثصاثلفامي فأيف ف ثمققي  فل ااثلعفلتاصائل فيهفصبعفلثاقلق,  لثماتقااتف اتختلـ

ف(.17(فلثبف)16لث ااتفلخت اقفشلتل فم ؿفمافت اا فلثجتل ؿفمفف)مامبف ظلتهفلاتختـف
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( حول اثر المؤىل العممي عمى ANOVA( نتائج اختبار تحميل التباين )15جدول رقم )
 استجابات افراد عينة الدراسة

مجموع  مصدر التباين المحور
 المربعات

درجة 
 الحرية

متوسط 
 المربعات

مستوى  قيمة )ف(
 الدلالة

اتجاه 
 لالةالد

 الأساليب
المساعدة 
لصناعة 

 القرار

بين 
 المجموعات

.401 2 .201 2.167 
 

.117 
 

غير دال 
داخل  احصائيا

 المجموعات
21.582 233 .093 

  235 21.983 المجموع

الرغبة 
بالمعرفة 
 الاحصائية

بين 
 المجموعات

.033 2 .017 .098 
 

.906 
 

غير دال 
 احصائيا

داخل 
 المجموعات

39.649 233 .170 

  235 39.682 المجموع
معوقات 
تطبيق 

الأساليب 
الإحصائية 

 الكمية

بين 
 المجموعات

3.383 2 1.691 16.544 
 

.000 
 

دال 
داخل  احصائيا

 المجموعات
23.819 233 .102 

  235 27.202 المجموع
مقترحات 
تطبيق 

الأساليب 
الإحصائية 

 الكمية

بين 
 المجموعات

2.042 2 1.021 6.784 .001 

دال 
داخل  احصائيا

 المجموعات
35.072 233 .151 

  235 37.114 المجموع
ف
ف
ف
ف
ف
ف
ف
ف
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 والمسمى الوظيفيالثالث ( اختبار شيفيو لممحور 16جدول رقم )

 العدد المسمى الوظيفي
Subset for alpha = 

0.05 
1 2 

مدير عام مساعد 
   1.9043 23 وأعمى

   1.96 55 مدير دائرة
رئيس قسم ومن في 

 حكميم
158   2.1962 

 1 0.716   مستوى الدلالة
(فبلااظفلففلثتق ؽفثصاثلفقراا فل يااـف مفف16مففخلاؿفبتائجفلخت اقفشلتل ف اثجت ؿفقيـف)

فيهفارم ـ
 والمسمى الوظيفيالرابع ( اختبار شيفيو لممحور 17جدول رقم )

 العدد المسمى الوظيفي
Subset for alpha = 

0.05 
1 2 

   2.24 55 مدير دائرة
رئيس قسم ومن في 

 2.4468   158 حكميم

 2.513   23 مدير عام مساعد وأعمى
 0.726 1   مستوى الدلالة

ف(فلثتق ؽفثصاثلفمتلقفعاـفمااعتف لعيب.17مففبتائجفلثجت ؿفقيـف)
 

 التوصيات: 
فث ااتف مافلأته:ف با فعيبفلثبتائجفلثتهفت صيتف ثل افلثتقلا فلثااثل ,فل صهفل

 فلث لاباتف فلاتختلـ ف أامل  فلثمتبل  فلثختم  ف اتلت ف مرااات فلثقيلا فلثالاتلت ت عل 
ف ل ااثلعفلتاصائل فيهفعميل فصبعفلثاقلق.ف

 ل اتتات فمففلثخ قلتفثتافلثمراااتفيهفرلتل فتط لؽفل ااثلعفلتاصائل فيهفصبعف
 لثاقلق.فف

 ظتلفف ااتختلـفلث لاباتف ل ااثلعفلتاصائل فمففل اتماـف تط لقفلثالاتلتفلثقيلاف لثمف 
 خلاؿفعاتف قشفتتقل ل فمتخصص فيهفتايلؿفلث لابات.ف
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 فلثختم ف فثمرااات فلتاصا  فمااؿ فيه ف لثمتخصص  فلثمراي  فلث شقل  فلثر لتق ت يلق
 لثمتبل .ف

 ل فل اتماـف تط لؽفلثالاتلتفلثقيلافيهفمراااتفلثختم فلثمتبل فل ااثلعفلتاصائل فلثرم
 يهفصبعفلثاقلق.

 
 المقترحات:

فيهفا  فلثبتائجفلثتهفتـفلثت لصؿف ثل ا,فتاتقدفلثتقلا فعمؿفتقلااتفماتا يل فعف:ف
 . فتقلا فمااقب فلاتختلـفلث لاباتفلثاخم فيهفصبعفلثاقلقفثت ؿفعق ل فمختاق
 با فتص قفماتقدفثتط لؽفل ااثلعفلتاصائل فيهفصبعفلثاقلقف اثمراااتفلثار مل ف 

 يطب فعماف.يهفا
 

 المراجع:
ف) .1 فللله فع ت فلثقرقاؾ, فت خه, فلثابلطه فاالفع فل جتماعل ف2009لثقزع, فلثق لمؿ فأ ق .)

 لث ظلتل فعيبفمات افلث ا فلتتلقل فقراا فل يااـفيهفل ج ز فلثار مل فيهفماايظ فظتاقف
فف5.فلثقتت17يهفايطب فعُماففتقلا فتط لال .فمجي فلثمباق .فلثمجيتف

(فبمااجفلثتب رفلتاصائهف لاتختلمات افيهفتقشلتفلثاقلقلتف2016 ثلتفاباف)فلثقلاب,فقلما .2
ف.لتتلقل ف لثماثل ف ل يتصاتل فيهفلثمبظمات.فلثاااق :فلثمبظم فلثقق ل فثيتبمل فلتتلقل 

ف.(.فلتاصا فلثتط لاه.فلثقلاض:فمق تفلتتلق فلثقام 2015لثااطابه,فاقتف ففاقلتف) .3
فيقلت ف .4 فاااقفمامت, فبجلعف)فقشات, فيهف2005مامت ف لاتختلم ا فل ااثلعفلتاصائل  ,)

لثالات فلثقام فثشقط فت ه,فمقرزفتعـف لتخاافلثاقلق,فجامق ف-لثجز فل  ؿف-تعـفلتخاافلثاقلق
فل مبل ,فلثمرت  فل مبل  ف.بالؼفلثقق ل فثيقي ـ

فأع .5 فلثاب ي, فلتاصائه فلثرتاع فعماف, فايطب  ف لثمقي مات, فث اصا  فلث طبه تلتفلثمقرز
ف.مختيت 

ف زلق فلثقمؿ,فايطب فعماف,فلثتاقلقفل اصائهفلثاب ي,فأعتلتفمختيت . .6
ف) .7 ف ففابشفاقلت. ف  قلالـ فيتقلتف2018لثزاقلبه, فيهفتط لق ف أ قاا فلتاتقلتلجل  فلثالات  .)

(,ف2)42لثتقيـفلثتبظلمهف"تقلا فملتلبل ف جامق فأـفلثاقا".فلثمجي فلثت ثل فث  ااتفلثتق  ل ,ف
189-238. 

ف) .8 فمقز ؾ. فع ت فصااع فف(.2019لثجبا ه, ف لتشقلؼ. فلثالات  فتلقفلاتقلتلجلات عماف:
فلثلاز قيفلثقيمل فثيبشقف لثت زلع.
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لثالات فلتاتقلتلجل ف ت قاافيهفتط لقفلث ااي فلثتبظلمل ف(.ف2012لثمق ع,فصاثلف ففاقت.ف) .9
فل مبل .لثممير فلثقق ل فلثاق تل :فجامق فلثميؾفبالؼفلثقق  ا ج ز فل مبل .ف فل فثيقي ـ

فلثتثلمه,فعتباففقشلتفع لت.ف) .10 أ قفأبماطفلثالات فلتاتقلتلجل فعيبفلثملز ف(.ف2017ع ت
فلثخاص  فيهفلثجامقاتفل قتبل  فملتلبل  فتقلا  فمبش ق (,فلثتبايال : فماجاتلقفغلق ف)قااث  .

فجامق فبؿفلث لت,فل قتف.

ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
ف
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 التحليل العامليالمؤثرة في سمنة النساء باستخدام  المتغيرات  دراسة  
 

 م.زينب يوسف داود
zainabassfor@uomustansiriyah.edu.iq 

 قسم عمم النفس –كمية الآداب  –الجامعة المستنصرية 
ف

 الخلاصة 
قلا فمجم ع فمففثتفfactor analysisل اي عفلتاصائهفلثمقق ؼف اثتايلؿفلثقاميهففأُاتختـ

لثمتغلقلتفلثغلقفيا ي فثيالاسف أ قاافيهفامب فلثباا فيهفاففل بجاعف لباطاعفلثطمتفثلاعماقف
فتـفلات قاتفل جا اتفلثغلقفف100اب فمففخلاؿفجمعفلث لاباتف ر قفمففف50-20مفف  مقل  

ف فتايلؿ ف تـ فلثتالف100مرتمي  فلثمجتمع فط اات فمختيؼ فمف فجمق ا فتـ فلات لاف ق فلاتماق 
ف فلثتايلؿ فليقز ف لثغبل  فتـفف4 لثمت اط  فلا فعشق فل  به فلثتقلا  فمتغلقلت ف  ا فتش قت ع لمؿ

 ؿف تـفتصبلت افامففما قف)فب عف رمل ف متغلقلتفتش قتف اثقامؿفلف6لثت صؿف ثبفلففاباؾف
متغلقلتفتش عف  افلثقامؿفلث ابهففتـفف4لثطقاـف اقؽفلثاققلتف(ف لثايفلمرففيل فعلاجفلثامب ف 

فتص فلثتهفلر ففمففلثصقعفلثالطق فعيل ا فلث قل  ف لث قم بات(  يتفأُاميتفبلت افامففما ق)
ف فلثتقلا  فامف فأاملت ا فثقتـ فلث اثتف لثقل ع فتش قتف اثقاميلف ف قضفلثمتغلقلتفلثته ف اع  تـ

لثت صلاتفبأمؿفمففلثج اتفلثمختص ف  الفلثجابعفل خاف  افماا ث فثتايلؿفاا تفلثامب فلثتهف
في فتتتؾف اثمجتمعف.أص اتفب

ف
Studying the variables affecting women's obesity using factor 

analysis 

zainab yousif dawood 

Abstract 
The statistical method known as factor analysis was used to study a group 

of non-measurable variables and their impact on obesity in women of 

childbearing age and menopause for ages 20-50 years by collecting data 

for more than 100 women. Incomplete answers were excluded, and 100 

questionnaire forms collected from various poor, middle, and rich classes 

of society were analyzed. The analysis revealed 4 factors that saturated 

the twelve variables of the study. It was concluded that there were 6 

variables that saturated the first factor and were classified under the 

topics (controlling the type and quantity of food and burning calories), in 

which obesity can be treated, and 4 variables that satisfy the second factor 

have been classified under the topics (genetics and hormones), which are 

mailto:zainabassfor@uomustansiriyah.edu.iq
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difficult to control. The variables that were saturated with the third and 

fourth factors were neglected because they were not important within the 

study ,Some recommendations have been made that we hope the 

authorities concerned with this aspect will take into consideration in an 

attempt to reduce the cases of obesity, which has become a scourge that is 

devastating society. 

 

 المقدمة 
فلثقاثـفيهفلث يتف لثاااقفي هفتقتفلثامب فمففأر قفلثمشرلاتفلثصال فلثتهفل لج  ا

فيتف فمما فيهفلثجاـ فلثتابل  فل باج  فأ  فلثمتقطفثيتا ف فلثتقلرـ فتاتُتفبتلج  فخطلق  فط ل  ااث 
فلثتت ف قت فلثقاثـ فا ؿ فثي يا  فشل عا  فل ر ق فلثا ع فلثامب  ف تقت ق ف اثصا , فالتفلاق خلف

فلثمصا لفف اثامب فلثبف لاتفأاقاؼفمبافعاـف فثمرشقلتفمبظم ف1975تااعؼفعتت ف  ياا  ,
يامتففلثصا فلثقاثمل في باؾفأر قفمففميلاقيفشخصفمصاعف اثامب ف,ف  امل ف خط ق فلثامب 

ف فمف فف50لر ق ف  طبل  ف ييلمل  ف لثقيمل فجمقل  فلثط ل  فل  ااط فمف فماتقيلف فأعاا  تاـ
ف)ف اتتااتفلثقاثمهفثيامب ف(ف ياـفلتتااتف تاتلتفل ـف لث اا لفف ا ماقسفمففف4بشا ف تااتفامه 

فلثمخاطقف فمع فلتبااع فلثمقضف ما فاال فعيب فلثا   فثتايلط ف عاثملا  فاب لا  فثلااتتاؿ فعاـ رؿ
ف فعيل  فلثمتقت   فغلقفلثصال  فأ  فمتقط فتقلرـ ف أب ا فلثامب  فلثقاثمل  فلثصا  فتُققّؼفمبظم  ف  ,

ف لففلثاققلتفلثاقلقل فط لقهفثيتا فف فأختلاؿفت لزففلثطاي  ف لقتّ ف, فلثتقت لياؽفلثاققف صا 
لثتهفتتخؿفلثجاـف لثاققلتفلثاقلقل فلثتهفلاقي افا فلثا عفلثقئلاهفثزلات فلث زفف لثامب ف  يؽف

ف لثمتم ؿف  فBMI)فBody Mass Indexمالاسفمرشقفرتي فلثجاـف زففلثشخصف اثرلي غقلـف(
,فلثايفتقتمت فمبظم فلثصا فلثقاثمل فثي اثغلفف(ف2ط ؿف اثمتقف)رغـف/فمتقماا ما فعيبفمقّ عفلث

ف)ي فلثجاـ فرتي  فلثBMIمرشق فايف( فيهفلث زففف25ل يغ فزلات  فOverweightيار قفلصبؼفلب 
,فلماف اثبا  فثلاطتاؿفت ففلثخمسفاب لتففObesity يار قفلصبؼفلب افامب فف30 لثايفل يغف

فلثفالوزن فزيادة فبا   فزلات  فلثمت اطفا  فيلم  في ؽ فمقلاقللف فلباقليلف فعيب فلثط ؿ ف ثب  زف
ف3اهفزلات فبا  فلث زفف ثبفلثط ؿفعيبففوالسمنةلثمقلاقيفثبم فلثطتؿفلثايفتقتمتتفلثمبظم فعف

,فلمافل طتاؿفلباقلياتفمقلاقل في ؽفيلم فلثمت اطفلثمقلاقيفثبم فلثطتؿفلثايفتقتمتتفلثمبظم ف
ف لفف فبا  فرتي فلثجاـفااعفف19 لـف أعف5لثالففتتقل دفأعماقاـ فلث زففا فزلات  فيزلات  عاما 

فعف فلثمبظم  فلثايفتقتمتت فثيبم  فلثمقجقه فلثمت اط فيلم  في ؽ فلباقلؼفمقلاقيف لات فعيب لثاف
 لثامب فاهفزلات ف أر قفمففلباقليلففمقلاقللففي ؽفيلم فلثمت اطفلثمقجقهفثيبم فلثايفتقتمتتف

فف[3]ف[1]ف لثمبظم .
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 مشكمة البحث
لثامب فثلاتفمجقتفمشري فتتقيؽف اثمظ قفلثجماثهفياطف,ف ؿف ب افمشري فط ل فتزلتفمفف
فرامقلضفلثايعف تل ف فل خقا, ع لمؿفخطقفلتصا  ف ر لقفمففل مقلضف لثمشرلاتفلثصال 
لثارقيف أقتتاعفاغطفلثتـف أقتتاعفمات افلثر ثلاتلق ؿف لثقتلتفمففل مقلضفل خقاف لثتهفيتف

ف فل طتاؿفترتيف قضفمب ا فمف ف لثامب  فلث زف ف زلات  فلثمصا لف فلعتلت فلقتتع ف يت ف. فلث يا  لثب
 لث اثغلفف لثمابلفف ا  ب فل خلق فيهفجملعف يتلففلثقاثـفلثغبل فمب اف لثتالق ف,ف راففيقطفلث زفف
 لثامب فلُقتلففيهفلثاا ؽفمففمشرلاتفلث يتلففلثمقتتق فلثتخؿ,ف ثرب مافللآففلتزللتلففيهفلث يتلفف

 مف  لات  للآف لثامب  لثمبختا ف لثمت اط فلثتخؿ,ف  المافيهفلث لئاتفلثااقل ف.فأص ات
 عتت لافلاتمقف , لثقاثـ أباا  ت لج فجليبافلثل ـفيهفجملع لثصال فلثقام فلثته ل زمات أاـ

فيهفل قتتاع فلث زفف زلات  مف لقاب ف لثالف ل شخاص فلثامب  الل   ل تجااات لاتمقتفيه لخ
ف اي ؿ لثقاثمل  لثصا  مبظم  يتاتق ,  لثااثل  شخص ميلاق اباؾ الر ف  2025عاـ أب 
 لثامب  لث زفف,فأص ات زلات  مف لقاب ف لث اثغلف مف ميلاق  2.7  لث تلب فلثمتقط  مف لقاب ف
ف,ف يهفلثقتلتفمففلث يتلففتاتؿف عبت لث اثغلففأر قفشل عا فمففباصفلثتغال فعيبفمات افلثقاثـ

ف.ف[2]ر قفمففعتتفل شخاصفلثالففلت ي فف ا عفباصفلث زفففلثامب فعتتفل
 

 ىدف البحث
بظقلُف امل فم ا عفلثامب ف مافتا   فمففمااعتاتفخطلق فت تتفالا فلثمصاعف ثاي ف
فلثق لمؿفلثمر ق ف فأاـ فلثبفماا ث فتلجات فلثتقلا  فاتيتفاات فلثمجاؿف, فيهفاال لث ا تفلثقيمل 

(فثتصبلؼففFactor Analysis اصائهفلثتايلؿفلثقاميهف)فعيبفلثامب ف ااتختلـفل اي عفل
لثمتغلقلتفلثتهفتر قفعيبفزلات فلث زفف لثامب ف يؽفماا قفثمققي فب عفلثامب فلثتهفتصاعف  اف

اب فاصقل ف ا فاففلثامؿف لتبجاعف لثايفتزلتفيل فيقصفراعفف50-20لثباا فث عماقفمفف
ؿف لثت صلاتفثيقلاجفمففاالفلثمقضفلثخطلق,ف يتفتـفلث زففلثزلئتف لثامب فماا ث فتلجاتفلثاي ف

اب لتف ل طتاؿفمففاففف5لات قاتفل طتاؿف لثقجاؿفمففااتفلثتقلا فر ففل طتاؿفت ففاففلؿ
فاب فاباؾفمرشقلتفتختيؼفلجعفلففتشمؿف  افلثتقلا ف.ف5-19
 

 فرضية البحث
لثتهفلتقجتفيهففلاتبتتفيقال فلث اتفلثبفلففاباؾفتا لقفر لقفثيق لمؿفل  بهفعشق

فلات اب فلثتقلا فعيبفزلات فلث زفف لثامب فثيباا فيهفاففل بجاعف لباطاعفلثطمتف.
ف
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 المبحث الأول : الإطار النظري لمدراسة
 Definition of obesityسمنة أولًا : مفيوم ال

فتيؾ ف أب ا فلثط ل فتققؼفلثامب  فيل ا لثااث  ف ثبفتقج فتتا عف لثتا ففلثتهفتتقلرـ ف اثجاـ لثزلئت 
أ ف ثبفلث ي عفمت اطفعمقفلثتقتففيهف ي عفب اقفاي ل فعيبفصا فلثتقتف,فمرتل ف اثؾف بختاض

تقلرـفمتقطفأ فغلقفط لقهفيهفمشارؿفصال فمتزللت ف تققؼفألاا فلثامب فل فلث تلب فعيبفأب اف
فلث زفف)ف اهفلثمقاي ف فلثا عفلثقئلاهفثزلات  ف لقتّ ف, فلثتقت ثيتا فف لثايفلياؽفلثاققف صا 
فلثجاـف فلثتهفتتخؿ فلثاققلتفلثاقلقل  ف لف فلثطاي  فلختلاؿفت لزف فا  فلثامب  فأ  ف( فلثامب  ماي ؿ

فل فلثب فبا   فتااسفلثامب  فلف ف لمرف ف, فلاقي ا فلثته فثي اثغلفف لثاققلتفلثاقلقل  فلثط لقه ث زف
فيلاس فمرشق فمفففأقتتاعاثتا ففيهفلثجاـف  لاط  فلثامب  فأ  فلث زف فتصبلؼفزلات    اثتاثهفلتـ
فاااعفبا   فط ث فخلاؿ فمق ع ف ثب فلثشخصف اثرلي غقلـ فف زف فـ ف/ فرغـ ف)   Body(2 اثمتق

Mass Indexفف (BMIفف ف( فعاـ فلثقاثمل  فلثصا  فمبظم  فاتتت  ثما فعاـف1997 يااف  ف بشقت 
ل فلففاالفلثمالاسف لمرففلعتماتتفلاف لرخافمرشقفرتي فلثجاـفثي اثغلفف قلففل عت اقففف2000

 ص ق فب ائل فبتلج فثقتتفمففلثق لمؿفلثمختيت ف,فم ؿفلثجبسف لثقمقف لثرتي فلثقايل ف,فياتفلر فف
ثيقلااللففمرشقفرتي فلثجاـفغلقفتيلؽفيهفااث فزلات فلثرتي فلثقايل ,فرمافا فلثااؿف اثبا  ف

فتصبلؼفلثشخصف ف لتـ فمقتتقا  فثتل ـ فلثجاـ فرتي  فمرشق فالتفلر ف ف, فل جااـ فرماؿ   ع ه
رمصاعف اثامب فقغـفلبختاضفبا  فلثتا ففيهفجام .فرمافلففياتلففلثرتي فلثقايل فمعفتاتـف
لثقمق,فيهفااتفلثااث فلر ففمرشقفرتي فلثجاـفط لقلا فقغـفزلات فبا  فلثتا ففثالفاباؾفطقؽف

خقافليجنفلثل افل ط ا ف لث اا  ففثالاسفلثامب فمب افمالطفلثخصقف با  فلثخصقفلثبفلث قؾفل
(hip ratio-to –Waist  (ف يقجاقف بل فلثجيتف)فSkinfold calipersف اباؾفطقؽفلخقاف)

 ray -Dual energy Xأر قفتقالتل فمب افمالاسفلمتصاصفل شق فلثالبل ف بائهفلث  لعتف)
Absorptiometry) ف)ف فلثا ئه ف لثماال فلثالبل  فل شق  ف ااتختلـ فلثجاـ فتا ف فبا   ثتاتلق

Body 3D Scannerفتاتف فل شق  فعيب فلثمقتمت  فلثاتل   فلثطقؽ فمف ف ا  فل  قات ف لا ه )
لثامقل ف طقؽفلخقافعتلت ف ا ااي فلثبفلثتا صاتفلثط ل ف لثمخت قل فم ؿفبا  فلثر ثلاتق ؿف

 ف [3][2]لثغت فلثتقيل ف غلقااف.ف لثرير زف اثتـف  اائؼفلثر تف ف
 

 Types of obesityنواع السمنة أثانياً : 
ف:[3]لمرففتصبلؼفلثامب ف با ل فعيبف

:ف ا فصلغ فقلاال فثيتققؼفعيبفلث زففلثط لقهفثيشخصف ا فباتجففأ /  مؤشر كتمة الجسم 
  يام فلث زفف اثرغـفعيبفمق عفلثط ؿف اثمتقف رمافم الفيهفلثجت ؿفلتباتف

https://ar.wikipedia.org/wiki/%D9%85%D8%B1%D8%B6
https://ar.wikipedia.org/wiki/%D9%86%D8%B3%D9%8A%D8%AC_%D8%B4%D8%AD%D9%85%D9%8A
https://ar.wikipedia.org/wiki/%D9%85%D8%AA%D9%88%D8%B3%D8%B7_%D8%A7%D9%84%D8%B9%D9%85%D8%B1_%D8%A7%D9%84%D9%85%D8%AA%D9%88%D9%82%D8%B9
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 الحالة (BMI)مة الجسمكت
 أقل من الوزن الطبيعي 18.5أقل من 

 الوزن الطبيعي 18.5-24.9
 زيادة في الوزن 25-29.9
 سمنة الفئة الأولى 30-34.9
 سمنة الفئة الثانية 35-39.9

 سمنة شديدة ) الفئة الثالثة ( 40 49.9-
 سمنة مفرطة ) الفئة الرابعة ( 50-59.9

 ) الفئة الخامسة( سمنة خطيرة فاكثر 60
ف

في ؿفلثامب ف,ف لر ففمرشقفرتي فلثجاـ  ثبفف25ف مففتقت قفمقاي فزلات فلث زففاهفمقاي فما
ف29.9

 ف34.9-30لثب عفل  ؿفمففلثامب ف)فمبختضفلثخط ق (ف:فمرشقفرتي فلثجاـفماف لفف 
 ف39.9-35لثب عفلث ابهفمففلثامب ف)فمت اطفلثخط ق (ف:فمرشقفرتي فلثجاـفماف لفف
 فلثب فلثجاـ فمرشقفرتي  ف: ف)عاثهفلثخط ق ( ف49.9-40 عفلث اثتفمففلثامب  فف  لامبفاالف,

 جقل ف اتافعميلاتفلثامب ف)فلثب عففلثب عف اثامب ففففففففففففلثمتقط ف لاتاجفلثمقلضفمففاال
Bariatric Surgeryف.) 

 ف فلثجاـ فرتي  فمرشق فلثخط ق (: ف)شتلت فلثامب  فمف فلثقل ع فف59.9-50لثب ع فلر ق مفف تر ف
 لثامب فلثمتقط ف

 يمافي ؽ,ف اهفلثااث فل شتفف60لثب عفلثخامسفمففلثامب ف)فخطلقفجتل ف(:فمرشقفرتي فلثجاـف
 خط ق .ففففففففففففففففففففففففففففففففففففففففففففففففففففففف

 ب / موقع تراكم الدىون في الجسم 
فف[5][4]هفلمرففتصبلؼفلثامب ف با ل فعيبفمبطا فتقاعفلثتا فف تقلرم افرلآت

 ف Venous Circulation Obesityالسمنة الطرفية وتسمى أيضاً السمنة الوريدية  -1
 اهفأاتفأب لعفلثامب فل ر قفشل عا فعبتفلثباا ,ف اهفااث فتقلرـفلثتا ففلثزلئت فيهفلث قرلف,ف

ف فلثرم قاف, فجاـ ف ااـ فلثااث  ف تققؼفاات ف لثتخالف, فبتل ل ل قتلؼ, فلثب عفغاث ا  ج فاتتفاال
فيهفلثااؽ,فخاص  فل با فلثامؿف.   ا اعف قل ل فأ فيهفل شخاصفلثالففلقاب ففمففت قـ

    Nervous stomachالسمنة المركزية وتسمى أيضاً السمنة الناتجة عن التوتر -2
Obesity ف فف فخط ق  فل ر ق فلثب ع فاال ف لقت ق فلث طف, فمبطا  فيه فلثتا ف فتقلرـ فااث   اه

يهفااتفلثمبطا ف يتفتر قفلثامب فعيبف متلتلتفلثتـفلثتهفتصؿفث عاا فل عاا فلثال ل فتاعف
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فلثجاـف ااـفجاـفلثتتاا  ,ف ا فأاتفأب لعفلثامب فلثمبتشق فعبتفلثقجاؿف لثال ل ف.ف لققؼفاال
بتلج فلثت تقف لتج اتف لثايؽ,ف لطيؽفعيل افلثمِقت فلثقص ل ف,ف تاُتتفف تبشقفألاا فثتافلثباا 

فاصفلثالففلقاب ففمففمقضفلثا ث ففلثقص هعات  فثتافل شخ
 Food Obesity السمنة في المنطقة العموية من الجسم وتسمى أيضاً السمنة الغذائية -3
بتلج فعاتلتفل رؿفلثالئ ف لتيقلطفيهففتتقلرـفلثتا ففأر قفأب لعفلثامب فلبتشاقل ف,فالتفُف اهف 

فب فلثتهفتات يفعيب فتيؾ فخاص   فغلقفصال , فأطقم  فلثارقلاتف لثتا ففتبا ؿ فمف فعاثل  ا  
 لثااق .

 Genetic metabolic Obesityالسمنة الأيضية الوراثية  -4
 لبتتاخ افراث اث فف,فممافلا عفصق   فلثتبتسف لمرففف تقلرـفلثتا ففيهفلثمقت فلتملزفاالفلثب ع

ف مشارؿفيهفلثتم لؿف فلثب عفعات   فلقت طفاال فلا فل خقاف, فلثجاـ لثغالئهفأففلر قفعيبفلعاا 
  غاث ا فمالر ففبتلج فلتيقلطفيهفتبا ؿفلثمشق  اتفلثرا ثل ف.

   Gluten diet Obesityالسمنة الناتجة عن حساسية الكموتين  -5
فلثامب فف فلثب عفمف فاال ف,ففلتملز ف لثتخالف فلث طف فلثجاـ فلثاتيهفمف فلثجز  فيه فلثتا ف  تقرلز

لثا  عفلثرامي ,ف,فم ؿفلثخ زف فلثغي تلفف ف  ق تلف غاث ا فمافلبتجفعففزلات فلات لاؾفل طقم فلثغبل
فثيباا ف قتفلباطاعفلثطمتفأ ف فلثب عفألاا  ف,فلاتُتفاال  لثتهفلصقعفعيبفلثجاـفلمتصاص ا

 لثلاتهفلقابلففمففلختلا تفاقم بل ف.
  Inactivity Obesity السمنة الناتجة عن الخمول -6

تط قفبتلج فيي ف تقلرـفلثتا ففيهفلثمقت ف أعيبفلثظ ق,ف غاث  افمافلفلتملزفاالفلثب عفمففلثامب 
 لثبشاطفلث تبهف لثخم ؿف.

  [6]ج / القياسات الانثروبومترية
لثماص تف مصطيلفل ب ق   متقل فاهفمااللسفلثتهفتاتتفلثمقاللقفلثمختيت فمففلثجاـفلث شقيف
 مب افتاتلقفامؾفط ااتفتاتفلثجيتففيهفأمارففمختيت فمففلثجاـفمففخلاؿفيلاسف بلاتفلثجيتف

ف ف فلثقالات فمباطؽ فعظم فيه ف تات ف لثتخا ف لث طف فلثصتق ف مبطا  فلثقي ي فلثاقلع مبتصؼ
لثرتؼف,ف اباؾفلثقتلتفمففلثالاااتفل ب ق   متقل ف ثرففل ر قاافشل عا فاهفطقلا فتاتلقفامؾف

,ف للااظففSkinfold Caliperلثجيتفخيؼفمبتصؼفلثاقلعف  لاط فلثتقجاقفثالاسف بلاتفلثجيتف
 اق فعففامؾفط اتلففمففلثجيتف لثتاففلثمخزففتات افمففااتفأففامؾفلثجيتف لففيرهفلثج ازفع

 Lean Bodyفلثالاااتفلمرففاااعفرمل فلثتاففلتجماثهف با ت فيهفلثجاـفلثخاؿفمففلثتاف
Massفمففتا ففلثجاـفتتجمعفتاتفلثجيتف,فثاثؾفيإففيلاسفامؾف50.ف يتف جتفأففا لثهفف%

(ف.فمت اطف مققي فقصلتفلثتقتفمففلثتا فف)لثامبط ا فلثتا ففتاتفلثجيتفتقت قفمالااا فجلتل فث

https://www.egyfitness.com/%D9%87%D9%84-%D8%A7%D9%84%D8%AC%D9%84%D9%88%D8%AA%D9%8A%D9%86-%D9%85%D8%A7%D8%AF%D8%A9-%D8%B6%D8%A7%D8%B1%D8%A9-%D9%88-%D8%AA%D8%B2%D9%8A%D8%AF-%D8%A7%D9%84%D9%88%D8%B2%D9%86%D8%9F/
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%فيهفلتباتف.فلقت قفلثقجؿفاملبا ف22%فيهفلثار قف,ف12با  فلثتاففيهفجاـفلث اثغفا لثهف
%فمفف زب فتا فف,ف تقت قفلثمقأتف تلب ف الف ات يفجام اف20 الفلات افجام فعيبفأر قفمفف

 %فمفف زب افتا فف.30عيهفأر قفمفف
 

 Causes of obesityالسمنة ثالثاً : أسباب 
فعففل اؿفيهفماتلقفتاريخ المرضي لمعائمة( الوراثة )ال -1 فلثجلباتفلثم ق    فتر ق فيت :

لثتا ففلثتهفلخزب افلثجاـف,ف أمارففت زلعفتيؾفلثتا ف,ف يتفترتيفلثخصائصفلث قل ل فألاا فت قل ف
فلثجاـ ف رلتل فتارـ ف, ف ثبفطاي  فيهفتا لؿفلثغال  فلثجاـ فثيطقاـ,ففيهفمتافرتا   يهفلثش ل 

 رلتل فاقؽفلثجاـفلثاققلتفلثاقلقل فأ با فمماقا فلثقلاا ف,ف تر ففلثاُمب فمت لق  فغاث ا ف لفف
فلث لات ف فلتشاقؾفأيقلتفل اق  أجلاؿفل اق .ف  فلقجعفا عفاثؾف ثبفلثجلباتفيااع,ف ؿفغاث ا 

 بتا اف.فألاا فيهفلثقاتلتفلثغالئل فالت اف مماقا فل بشط 
فصاهفة النمط الغذائي لمفرد أو الأسرةطبيع -2 فغلق فغالئه فبظاـ ف ت اع ف ف عاثهفف:

ـف اثمشق  اتف لثاققلتفلثايفلتتاقف ثبفلثتار  ف لثخاق لت,ف لثميه ف اث ج اتفلثاقلق ف لثمُتْخ 
لثتهفيتففعاثل فلثاققلتف اِص صفلثطقاـفلثر لق فثيغال ف,ف ا ااي فلثبفلثاققلتفلثاقلقل فلثاائي 

ف ف لثمشق  اتفلات ير ا فلثرا ثلات فيه فلثم ج ت  فتيؾ ف  خاص  ف اثش ع, فشق ق ل شخاصفت ف
 لثغازل فلثمالّا ف لثقصائقفرؿفااتفتا ـفيهفزلات فلث زفف لثامب .

 الفراففبمطفلثالا فغلقفبشطف,فيمففلثممرففأففلتخؿف ثبفلثجاـففقمة النشاط والحركة : -3
تاقي ف مماقا فل بشط فلثل مل فلثق تلبل فف ا  ث فرؿفل ـفيتقفمففلثاققلتفلثاقلقل فأر قفمما

فلثشاشاتف فلثشخصفأماـ فلثااعاتفلثتهفلاال ا فعتت ف تقت طفزلات  ف, فلثالاثـ راثمشهف صق ت
 لاتختلـفلثالاق ف لثبظقف ااتمقلقف ثبفشاشاتفلثرم ل تقف ل ج ز فلثي ال ف لث  لتؼفلقت اط افر لق ف

  زلات ف زب .
تُقت قفمماقا فل بشط فلث تبل ف,فم ؿفلثمشهف لثتماقلففغياب أو قمة ممارسة الرياضة :  -4

فثيتارـفيهفلث زفف ب  ف فّففلث  لئل ,فأمقل فاق قلا  لااعتفلثجاـفعيبفاقؽفلثاققلتفلثاقلقل ف ا
ف صا ف ف قشايت  فلثجاـ فتقرل   ف ثبفتاالف فتق ت فلثقلاا  فمماقا  فلثتهفت يقاا فلثت لئت فأاّـ مف

ف فلخاق فثـ فلف فياتب فل لض, فالخاقفعميلّات فيإبّ  فع فلثقلاا  فمماقا  فعبت لثشخصفلث زف
 لثتا ف,ف ل بهفلثقالاتفيهفجام ف ت  فمففاثؾ.

 خمل في ىرمونات الجسم التي تفرزىا الغدد الصماء : -5
  لثتهفتقمؿفعيبفتبظلـفعميلاتفل لضف لثب ـف مقتؿفب ااتفىرمونات الغدة الدرقية 

 ل مقفلثايفلاااـفيهفزلات فلث زف.ف اص قفلثغت فلثتقيل فلثايعفلافتصاعف قضفلثباا 
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  ف ثبفىرمون الانسولين الذي يُنتج من قبل البنكرياس فلثري ر ز فلقمؿفعيبفباؿ  ا 
فرطاي فأ فتخزلب افعيبفشرؿفتا ف,فثياتاظفعيبفمات افلثارقفيهف فلثجاـف اتختلم ا خلالا

فشأب فمف فلثارقل  ف لثمشق ات فلثصاه فغلق فلثطقاـ فمف فلثر لق فتبا ؿ فثرف ف, فلصلعفلثتـ فأف  
لتباافف مافلققؼف ااـفماا م فل با ثلفف تص لفلثخلالافغلقفياتق فعيبفل اتجا  فث با ثلفف
فلثارق,ف فأقتتاعمات ا ف ثب فمرتلا  فلثتـ فمجقا فيه فتقلرم  فلزلت ف اثتاثه فلثري ر ز, فمف  ل اتتات 

ف زلات فلث زفف لتصا  ف مقضفلثارقيفمففلثب عفلث ابهف.
 ( ىرمون المبتينnLepti)ف ا فلث قم ففلثماررؿفعففشق قفل باافف اثش عفثيت يؼفف:

فلثتابل ف إيقلزفاقم ففلثي تلف,ف ثرففتبا ؿفل طقم ف فلثخلالا عففتبا ؿفلثطقاـ,ف شرؿفعاـفتا ـ
فاالف فمف فأعيب فرملات ف يقلز ف ثب فلرتي فلثجاـ فيه فأر ق ف شرؿ فلثتا ف ف تقلرـ ف اثارق لثغبل 

فلثجاـف ت ي فلا عفت يت ؼفلثتماغفعففتمللزفشق قفلثش عفثتبا ؿفرمل فأر قفمففلث قم فف اال
 لثتا ففمفف ـفزلات فلث زف.

 فىرمون الغريمين(Ghrelin)فلتعبفألاا ف ااـفاقم ففلثج عف,فتتقزتفلثمقت ف ل مقا فف:
فلث قم ففلا عفزلات فلث زفف,ف لثتيلا ف لثتماغف لث برقلاس,فلافأفف يقلزفمات لاتفعاثل فمففاال

 اافف اثج عفت ج فثتبا ؿفلثطقاـف شرؿفأر ق.يريمافشققفل ب
  ( ىرمون الكورتيزولCortisol :) عبتمافلر ففمات افاالف لثايفتتقزتفلثغتل فلثرظقل

تاتتفلتصا  ف متلازم فر شلبغف.ف لقجعفلثا عفيهفاثؾف ط لي  لث قم ففعاثهف اثجاـف ثتتق 
قؼف اثغي ر ر قتلر لتفث افبتسفتأ لقف ثبف يقلزفلثجاـفثير لقفمففلثر قتلز ؿفأ فتبا ؿفأت ل فتُق

 لثر قتلز ؿفعيبفلثجاـ.
  ( ىرمون الاستروجينEstrogenف )ف لُتقزفمففي ؿفلثم لالفف افلااعتفاالفلث قم فف:

لبختاضفمات افل اتق جلففلثباتجفعففمقاي ففعيبفتبظلـفلثتم لؿفلثغالئهف  زففلثجاـ,فثالفيإف
لث زفف  ا خصفيهفلثجز فلثاتيهفمففلثجاـفرمافأفففيتفلرتيف ثبفزلات فلباطاعفلثطمتفمافي ؿ

زلات فمات افل اتق جلففبتلج فلت اعفبظاـفغالئهفغبهف ا اتق جلففأ فتبا ؿفأت ل فمقلب فلمرفف
 أففلا عفأقتتاعمات افلثارقفيهفلثتـف زلات فلث زففألاا .

فتناول بعض الأدوية  -6 فلثا م ؿترتيف قضفل ت ل ف: فأت ل  رقيف,فمااتلتفل رتئاع,
 . قضفأت ل فلثصقعف راثؾف قضف اائؿفمبعفلثامؿف ثبفزلات فلث زف

فأففالنوم  نظامفاختلال -7 فلمرف فلثقرس, فأ  فلثب ـ فمف فراؼي فياط فعيب فلثاص ؿ فعتـ :
 لا عفتغلقلتفيهفلث قم باتفلثتهفتزلتفمففش ل فلثشخصفثتبا ؿفلثمزلتفمففلثطقاـف.

 قضفلثباا فصق   فيهفلثتخيصفمففف:فزلات فلث زففشائق فأ با فلثامؿ.ف ت جِتفُفالحمل -8
 االفلث زفف قتفلث  ت ف.ف يتفتُا ـفزلات فلث زففااتفيهف صا  فلثباا ف اثاُمب .
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ف ففف:الإقلاع عن التدخين -9 فلث زف ف زلات  فغاث ا  فمصا  ا  فلثتتخلف فعف فلتيلاع لر ف
 فثيطقاـ.ف  اثبا  فلثبلر تلففلرتيفلثبفيي فلثش ل فثيطقاـف عبتفل يلاعفعففلثتتخلففتزتلتفلثش ل
 ثي قضفلمرففأففلرتيف ثبفزلات فلث زفف مافلرتهفثتشخلص افعيبفأب افاُمب ف.

ير لقفمففلثباسففلثق لطؼفلثاي ل فث افتأ لقفي يفعيبفعاتلتفلثطقاـ : العوامل النفسية -10
 لأري فف ب ـفأاتجا  فثمشاعقفمقلب ففم ؿفلثميؿفأ فلثازففأ فلثت تقفل فلثخ ؼف.

فغالئهفغلقفماعية : لعوامل الاجتا -11 فبظاـ فلشخاصفلت ق ف فلثقلشفمع فلر ف فلف لمرف
صاهفل فأففباصفلثماؿفثشقل فل طقم فلثصال فأ فعتـف ج تفأمارففبمب فثيمشهفأ فمماقا ف

 لثقلاا ف ثبفزلات فخطقفلتصا  ف اثامب .
ففأجزاء اباؾالإصابة ببكتريا الامعاء والمعدة :  -12 فلثام ـ فلام ا فل مقا  ف رتلقلا مف
فلث ف) ف" لبت ت رالف" ففendotoxinsتلخيل  فلثاققف ( ثااؽ ف لخ فلثتـ فمجقا ف ثب فلثتاقع لمرب ا

 . اثخلالافلثتابل فممافلرتيفثزلات فلث زف
 

  Effects of obesity رابعاً : الآثار المترتبة عمى السمنة
اتفثيتا ففلثزلئت فب اقفاي ل فعيبفلثجاـفري ف,فممافلتا عفيهفلتصا  ف ا مقلضف ظ  قفعلام

  أعقلضفغلقفمقلا فمب اف:
 ف اهف فصال , فغلق فمات لات ف ثب فلثر ثلاتق ؿ ف أقتتاع فلثتـ فاغط ف أقتتاع لتصا  

ف.ع لمؿفخط ق فتُا عفلتصا  ف أمقلضفلثايعف لثارتاتفلثتماغل 
 ,لمرففأففتر قفلثامب فيهفطقلا فت ظلؼفلثجاـففلتصا  ف تل فلثارقيفمففلثب عفلث ابهف

ف ا فل مقفلثايفلزلتفخطقفماا م فث با ثلففمففأجؿفلثتا فيهفمات لاتفلثارقفيهفلثتـ. رـ
 ل با ثلفف لتصا  ف اثارقي.

 .راقطاففلثقاـف عبؽفلثقاـف  طاب فلثقاـف لثم لضففلتصا  ف اب لعفمقلب فمففلثاقطاف
 . لث تيف لثاُ ث فف لثشقجف لثمقي ف لثر تف لثمقلق ف لث برقلاسف لثريبف لث ق اتات

 صق   فلثتبتسفبتلج فاغطف زففلث طففعيبفلثقئتلفلثتبتسف ففالؽ. 
  ف خاص فيهفلثظ قف لثاايلفففبثـف اغطفعيبفلثمتاصؿف عيبفأجزل فلثجاـفلثمختيت,

  لثقر تلفف لثرتتلففبتلج فلثج تفلثمتقطفلثايفل اث فلثجاـفثتعـفلث زفف.
 أ فلثمشهف ا عفزلات فلث زفف.فصق   فيهف اؿفلثمج  ت 
  ف .,فبتلج فتقلرـفلثققؽف ل  ااخفيهف بالافلثجاـفا اتفلثتطقل لثت اعفلثجيتف ل ثت 
  فيقؿفباتجفعففماا م فف اعفتلرب فعيبفلثجيتظ  قف فلثقي  ف لت طفف ا فقت ,ف خاص 

 فلثش لؾفل ا ت.فلثارقيف لثتهفتامبفماتماتفل با ثلفف,فأ 
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 ل  عل .فف,ف ا عفلثتغلقلتفلث قم بل ف صق   فتتيؽفلثتـفيهفلثقجزفلثجباهف لثقاـ 
 فلثب ـ فأ با  فلثتبتس ف لباطاع فلثيليه ف لثممقلتففلثشخلق فلثقي   فيه فلثتا ف فتقلرـ بتلج 

 لث  لئل ف.
  فلث قلتل ف لثاقا  فلثت لثه ف ثب فلثملؿ ف لثت ق ففزلات  فلثتم ل  فل  عل  فيه فلثتغلقلت  ا ع

 لثتم ل ف.ف
 ؿف. ا عفعتـفلثقاافعففص ق فلثجاـف لثشقلا فعبتفل رفلثايؽف ل رتئاع 
 

 المبحث الثاني : الجانب التطبيقي
 أولًا : جمع البيانات 

تـفجمعف لاباتفلثتقلا ف  لاط فأاتماق فأات لاففأُعتتفمففي ؿفلث ااتفتـفت زلق افعيبف
اب فاصقلا فلثمصا اتف زلات فلث زفف لثامب فف50-20لثتئ فلثمات تي فمففلثباا فث عماقفمفف

فلثتارتفمففاااعفمرشقفلثرتي ف ف لثمت اط فففIBM قت فلثتالق  مففمختيؼفلثط ااتفل جتماعل 
لاتماق فتـفلات قاتفل اتماقلتفلثغلقفمرتمي فل جا  ف تـفف100 لثغبل ف,فلالفتـفت زلعفلر قفمفف

ف فف100تايلؿ فلثقاميه فلثتايلؿ ف ااتختلـ ف اصائلا  ف قبامجفف Factor Analysisأاتماق  يه
SPSSفلثتايلؿفلثمبااعفثي لاباتفلثتف فأاـف هفتـر ب  فلث اتف الجات فثيتااؽفمففيقال  جمق ا

لثق لمؿفلثمر ق فيهفامب فلثباا فيهفاففل بجاعف لباطاعفلثطمتفر ففلثمتغلقلتفلثتلخي فيهف
فلثتقلا فلصقعفيلاا اف.

ف
ففالبياناتفثانياً : وصف

ف رابتفتقمزفرا تهفSPSSتـفلتخاؿفلث لاباتف قتفتقملزاافيهف قبامجف
 وصف المتغير رمز المتغير تغيروصف الم رمز المتغير

X1 النشاط والحركة اليومية X7  خمل في اليرمونات 
X2 ممارسة النشاط الرياضي X8  الوراثة 
X3 نمط الغذاء X9 الاقلاع عن التدخين 
X4 نظام النوم X10  الحمل 
X5 العوامل الاجتماعية X11 تناول الادوية 
X6 العوامل النفسية X12  يا الامعاءالإصابة ببكتر 
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 تحميل النتائج
فليقزفلث قبامجفلثبتائجفلثتاثل ففSPSS قتفت  لعفلث لاباتف لتخاث افيهف قبامجف

ف ( Olkin-Meyer -Kaiserبلااظفيلم فأخت اقف)لجودة القياس :  KMOأختبار   -1
فلافف0.760تاا يف فجلت  ف اختزلؿفلثق لمؿف ج ت  فليفلففلثتايلؿفلثقاميهفياـ  اهفيلم فما  ث 

 ف0.000غتفلثالم فلثمقب ل فثلاخت اقف ي
 1جدول رقم 

 اختبار جودة قياس التحميل العاممي KMOاختبار 
 

 
ف
ف
ف
فلثمتغلقلتفف  :(Eigen Valueالجذر الكامن ) -2 فمجم عفمق قاتف ا اماتفرؿ  لم ؿ

عيبفرؿفعامؿفمففع لمؿفلثمصت ي فرلا فعيبفات ف,ف لثق لمؿفل  ثبفاهفالتفلثجاقفلثرامفف
 ممافليل اف لجعفلففلر ففلر قفمففلث لاتف.ل ر قف

 2جدول رقم 
فقيم عوامل الجذر الكامن
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ف فليقز فلثتايلؿ فلثرامففف4بلااظفلف فجاقت فرابتفيلم  فل  ؿ فياثقامؿ ف,   با  فف3.932ع لمؿ
,فلمافلثقامؿففarimaxV%فمففلثت الففلثريهف قتفتت لقفلثق لمؿفعم تلا ف طقلا ف31.743ت الفف

فيل فيرابت فلث ابه فلثرامف فجاقت فف1.556م  ف تتالقاا فياـ فت الف فلثت الفف12.926  با   %فمف
%فمففلثت الففلثريهف,ف44.669لثريهفثلص لفمجم عفتتالقفلثقاميلففل  ؿف لث ابهف با  فت الفف

%ف10.622 با  فلثت الففلثتهفياـف تتالقاافف1.198لمافلثقامؿفلث اثتفيالم فجاقتفلثرامففرابتف
%فمفف55.291ثل صلفمجم عفلثت الففلثريهفثيق لمؿفل  ؿف لث ابهف لث اثتفمففلثت الففلثريهف

 با  فلثت الففلثتهفياـفف1.040لثت الففلثريهف,فيهفالففرابتفيلم فلثجاقفلثرامففثيقامؿفلثقل عف
ف %فمففلثت الففلثريهفياص لفمجم عفلثت الففلثمتاقفمففي ؿفلثق لمؿفل ق ق ف9.088 تتالقاا

مففمجم عفلثت الففلثريهفلثااصؿفيهف لاباتفلثتقلا ف تقتفبا  فجلت فف%64.379ماا يفلثبف
فثتتالقفلثق لمؿفل ق ق ف.ف

فلثجا قفلثرامب ف: Scree plotالرسم البياني  -3 ثرؿفعامؿفعيبفلثما قف ل لففيلـ
فلثمر فففaxis-Yلثصاتيف فلثالبهففComponent قيـ فمقلاقففaxis-Xعيبفلثما ق  لقت ق

ف ا  فلاتختلم  فلمرف فلثرامففعففلخق فجاقاا فلزلت فلثته فلثق لمؿ فعيب فل  اا  فلثبفمقلاق ااي 
فيهف فلثتهفتر ف فلثق لمؿ فعيب فياط ف ل  اا  فلثقاميه فلثتايلؿ فيه فلثق لمؿ فثتاتلت فصالل لث لات

 لثمبطا فشتلت فل باتلقف.
 
ف
ف
 
 
 
ف
ف
ف
ف

فففففففففففففففففف
 1شكل رقم 

 قيم الجذور الكامنة بالنسبة الى العوامل
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فلثق لمؿفأيؿفمففلث لاتفلتالفم فلففاباؾفأق عفع لمؿفأر قفمففلث لاتفصاللف  ال  ففلثقاـ
فصاللف

 مففخلاث افلمرففمققي فتش عفرؿفمتغلقفعيبفليفعامؿففمصفوفة العوامل بعد التدوير :  - 4
ف فمف فلر ق فعلايات فثتل  فعامؿ ف لي فلثتايلؿ فبتائج فليقزت ا فلثته فلثق لمؿ ف لاتفف0.30مف مع

باخافلثالم ف  (ف Over load قفلمرففأعت اقتفمر ففجلتفث خاف  ف يهفاا تف)متغلقلتفل فأر
ف.ل ر ق

 3جدول رقم 
فمصفوفة تشبع المتغيرات بعد تدوير العوامل

Rotated Component Matrixa 

 
Component 

1 2 3 4 
    954. حركة
    893. رياضة
    865. نوم
    842. غذاء

  334.-  602. اجتماعية
   411.- 420.- تدخين
.913  حمل   -.315 
   722.  وراثة
  470. 720.  ادوية

   657.  ىرمونات
  600.   نفسية
-.394    بكتريا  

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser 

Normalization.a 
a. Rotation converged in 8 iterations. 

فبلااظفمففمصت ي فلثتت لقفلف
فمتغلقفف12متغلقلتفمففلصؿفف6لثقامؿفل  ؿفثتل فعلاياتفي ل فمعفف

فمتغلقفف12متغلقلتفمففلصؿفف4لثقامؿفلث ابهفثتل فعلاياتفي ل فمعف
فمتغلقفف12لثقامؿفلث اثتفثتل فعلاي في ل فمعفمتغلقف لاتفياطفمففلصؿف
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فمتغلقفف12عفمتغلقف لاتفياطفمففلصؿفلثقامؿفلثقل عفثتل فعلاي في ل فم
ف عيل فلمرففتقتلعفلثمتغلقلتفل ر قفتا لقل فعيبفلثامب ف ياا فثيتايلؿفلثقاميهفرمافيهفلثجت ؿفلتباتف

ف
 4جدول رقم 

 ترتيب المتغيرات حسب الاىمية وفقاً لمعوامل
 العامل وصف المتغير  قيمة التشبع بعد التدوير 

 1 ط اليومي روتين الحركة و النشا 0.954
 1 ممارسة النشاط الرياضي  0.893
 1 نظام النوم 0.865
 1 نمط الغذاء 0.842
 1 العوامل الاجتماعية 0.602
 1 الاقلاع عن التدخين 0.420
 2 الحمل 0.913
 2 الوراثة 0.722
 2 تناول بعض الادوية  0.720
 2 خمل ىرمونات 0.657
 3 العوامل النفسية 0.600
 4 صابة ببكتريا الامعاءالإ 0.394

ف
فمقاي ف فيه فلثباا  فعبت فلثامب  فعيب ف لال فتا لق فالت فلثمتغلقلت فجملع فلف فأعلات فمف لت لف
فلتـفتاتلتفأ ث ل فتا لقفااتفلثمتغلقلتف اتعتماتفعيبفماتلقفتش عف ل بجاعف لباطاعفلثطمتفلال

فلثمتغلقلتف اثق لمؿف.
 

 الاستنتاجات 
فع فلثتقلا  فيه فاقتت فماتـ فخلاؿ فمففمف فلعتماتاا فتـ فمتقتت  فمصاتق فمف فلثامب  ف

الت فف100تقلااتف تااقلقفعيمل فمختيت ف مففتايلؿفلث لاباتفلاصائلا ف يؽفلثتايلؿفلثقاميهفؿ
فاب فتـفلث ص ؿفلثبفلثبتائجفل تل ف:ف50-20لقابلففمففلث زففلثزلئت ف لثامب فث عماقفمفف

عيبفلثالاقلتف لثمصاعتفلثر ق ائل ف لثجي سفيي فلثاقر ف لثمشهف لثبشاطفلثل مهف ا عتماتفف-1
ليل فعتـففالمتغير الأول الأىم في العامل الأولثااعاتفط لي فلماـفلج ز فلثتيتازف لث اتؼفا ف

عتـفأبتظاـفلثب ـفمففخلاؿف,فالمتغير الثاني الأىمية في العامل الأول مماقا فلثبشاطفلثقلااهف
فتزلتفمففتبا فلثاققلتفا فلثا قفثااعاتفلثيلؿفلثمتاخق  المتغير  ؿفلطقم فل فمشق  اتفعاثل 
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لتيقلطفيهفتبا ؿفلثطقاـف تتالؿفل طقم فلثمش ق ف اثتا ففف,فالثالث في الأىمية لمعامل الأول
فرافف ف لثت لر  فلثخاق لت فتبا ؿ فعف ف ل  تقات ف ل ملاد ف اثارقلات ف لثغبل  فلثاقلق   لث ج ات

فر المتغير الرابع في الاىمية لمعامل الأول فل جتماعل  فلثق لمؿ فل اؿف, فخطب فعيب اثالق
المتغير الخامس في الأىمية لمعامل  ل صتيا فيهفلث لتف لثقمؿف ات اعفعاتلتفغالئل فالئ فاهف

,فل يلاعفعففلثتتخلففعاثقغـفمففلب فمففلثقاتلتفلثجلت فل فلب فيتفلا عفزلات فلث زفففالأول
فلثا فلثجاـ فيه ف ا عفباصفلثبلر تلف ف لثامب  فا  فثلارؿ فلثش ل  المتغير السادس يفلايؿفمف

ف.فوالأخير في الأىمية المؤثر في العامل الأول
فلثمتغلقلتفلؿ ف تقلج فف6لمرف ف) فتاتفما ق فل  ؿ ف اثقامؿ نوع وكمية الطعام وحرق لثمش ق 

ف لثتتلخلاتفالسعرات  فلثبفل ت ل  فمففي ؿفلثمصاعف ت ففلثيج   فعيل ا ف لثتهفلمرففلثالطق  )
ف فلثجقلال

لمافلث قل  ف لثجلباتفلثما   فثزلات فالمتغير الأول الاكثر أىمية في العامل الثاني لثامؿفا فف-2
ف فاه ف لثامب  فل ت ل فالمتغير الثاني في الأىمية في العامل الثاني لث زف ف قض فتبا ؿ ,

يهفف,فلثخيؿالمتغير الثالث في الأىمية في العامل الثاني رمااتلتفل رتئاعف لثر قتز ففاهف
ف.المتغير الرابع  والأخير المؤثر في العامل الثاني لبتاجف قضفاقم باتفلثجاـفاهف

(ف لثتهفاليرمونات والوراثة لثمش ق ف اثقامؿفلث ابهففتاتفما قف)فف4لمرففلتقلجفلثمتغلقلتفلؿ
فلصقعفلثالطق فعيل افمففي ؿفلثمصاعف.

فتفثالفلمرففلاماث اف.لثقاميلففلث اثتف لثقل عفيتفتش عفرؿفمب ماف قامؿف لاف-3
 

 التوصيات 
ف بشقفلث عهفلثصاهفمففخلاؿفلث قلمجف لث  اتقلتف  اائؿفلثت لصؿفل جتماعهففف-1 ل اتماـ

فيلمافلخصفعلاجف فمرايا فلثامب فثيالطق ف فلثاتفمففتزللتاا.
فاص فف-2 ف تقلج فخلاؿ فمف فلثامب  ف خط ق  ف لثت عل  فلثمتلقس فيه فلثقلاا  ف اص  ل اتماـ

فلقشاتل فيهفلثمتلقسف لثجامقات.ت ع ل ف ف
فلثقلاال فف-3 فثلابشط  ف ياعات فثيباا  فل بجاع فما قت فلثامب  ف مخاطق فثيت عل  فمقلرز يتل

ف ل اتماـف  اف جقي افمففل ث لاتفل اتماـف اثمقل  .
تبا ؿفلث اتفيئ فمقلب فمففلثمصا لفف اثامب ف اهفلثباا ف,فل صهفلث ااتف تبا ؿفتقلااتفف-4

ف. ب فم ا عفلاتتعهفلثايؽفثياتفمب امب فثتافل طتاؿفرلتصا  ف اث
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The statistical methods for survival analysis of data have found 

applications in wide range of fields especially in medical researches 

during the past few decades. The majority of medical researches focus on 

the event of time to death. However, another crucial factor in cancer is the 

amount of time that passes between a treatment response and a recurrence 

or period of disease-free time. This research is aimed to study the most 

important factors affecting the brain cancer in Erbil city using the log 

rank test to detect a difference in a risk of an event between factors group. 

Using cox proportional model for modeling and identifying the most 

affecting factors of brain cancer in our data.  The data used in this 

research was obtained from Nanakali Hospital for Cancer in the 

Kurdistan Region of Iraq – Erbil. The results for our data showed that 

Morphology, Behavior and age are the most important factors affecting 

the brain cancer.  

Key words: Survival Analysis, Log Rank Test, Cox Proportional Model, 

Hazard Function, Brain Cancer. 
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 كوردستان / العراق -تحليل البق اء لسرطان الدماغ في أربيل   ا
 

 أ. د. کوردستاى ابراهین هولود

 چٌار سوکۆ عبذالله   

 اربیل    كلیت الادارة و الاقتصاد/ قسن الاحصاء والوعلوهاتیت–صلاح الذيي جاهعت 

 

الأعب٤ُت الإحظبئ٤خ ُزح٤َِ ثوبء اُج٤بٗبد ٝعذد رطج٤وبد ك٢ ٓغٔٞػخ ٝاعؼخ ٖٓ   

أُغبلاد خبطخ ك٢ اُجحٞس اُطج٤خ خلاٍ اُؼوٞد أُبػ٤خ. رشًض ؿبُج٤خ الأثحبس اُطج٤خ ػ٠ِ 

رُي ، ٛ٘بى ػبَٓ حبعْ آخش ك٢ الإطبثخ ثبُغشؽبٕ ٝٛٞ ٓوذاس حذس اُٞهذ حز٠ أُٞد. ٝٓغ 

اُٞهذ اُز١ ٣ٔش ث٤ٖ اعزغبثخ اُؼلاط ٝرٌشاس أٝ كزشح خب٤ُخ ٖٓ أُشع. ٣ٜذف ٛزا اُجحش إ٠ُ 

دساعخ أْٛ اُؼٞآَ اُز٢ رؤصش ػ٠ِ عشؽبٕ اُذٓبؽ ك٢ ٓذ٣٘خ أسث٤َ ثبعزخذاّ اخزجبس اُزظ٤٘ق 

طش ٝهٞع حذس ث٤ٖ ٓغٔٞػخ اُؼٞآَ. اعزخذاّ ٗٔٞرط اُِٞؿبس٣ز٢ٔ لاًزشبف الاخزلاف ك٢ خ

ًًٞظ اُ٘غج٢ ُ٘ٔزعخ ٝرحذ٣ذ اُؼٞآَ الأًضش رأص٤شاً ُغشؽبٕ اُذٓبؽ رْ اُحظٍٞ ػ٠ِ اُج٤بٗبد 

أسث٤َ.  -أُغزخذٓخ ك٢ ٛزا اُجحش ٖٓ ٓغزشل٠ ٗب٢ٌِٗ ُِغشؽبٕ ك٢ إه٤ِْ ًٞسدعزبٕ اُؼشام 

 .أْٛ اُؼٞآَ اُز٢ رؤصش ػ٠ِ عشؽبٕ اُذٓبؽأظٜشد اُ٘زبئظ إٔ اُزشٌَ ٝاُغِٞى ٝاُؼٔش ٖٓ 

mailto:kurdistan.mawlood@su.edu.krd
mailto:chnar.abdullah@su.edu.krd
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أٌُِبد أُلزبح٤خ: رح٤َِ اُجوبء ، اخزجبس اُزظ٤٘ق اُِٞؿبس٣ز٢ٔ ، ٗٔٞرط ًًٞظ اُ٘غج٢ ، داُخ 

 أُخبؽشح  ، عشؽبٕ اُذٓبؽ. 

 

1. Introduction  

The study of time-to-event data is referred to as survival analysis. The 

time to event data displays the period of time from a well specified time 

origin to a clearly defined end point of interest (event). Although time-to-

event analysis and time-to-event data are often used more frequently than 

survival analysis and survival data, the latter word is clearer and more 

exact.  

      The beginning and end of time must be clearly identified. For 

instance, the diagnosis of a specific type of cancer is chosen as the time 

origin and the death carried on by that specific cancer would be the time 

end point in a research of that type of cancer. Alternately, a research 

might monitor subjects from the time of their birth (time of origin) until 

the start of a disease (end point). The measurement of time is performed 

in this way. The data on the time to occurrence is typically gathered 

prospectively over time, such as when data was collected for a clinical 

experiment or a future cohort study. Sometimes information can be 

gathered retrospectively by consulting medical records or speaking with 

people who have a particular disease. (Khawar, 2019). 

The World Health Organisation (WHO) reported in 2018 that an 

estimated reason of one in six deaths is due to cancer. Generally, cancer is 

a type of disease that causes uncontrollable cell growth, division, and 

uncontrollably. Brain cancer develops when abnormal cells grow within 

the brain. All types of brain tumors may cause symptoms that vary 

depending on the size of the tumor and the portion of the brain that is 

affected.  

In (2019) Mawlood used two advanced statistical methods for studding 

the most important factors affecting the leukemia in Erbil city, logistic 

regression and Cox regression. The results indicated that the surgery is 

the most important factor affecting the leukemia survival patients in both 

methods. 

Mawlood et al (2019) used two Survival models (Cox-Proportional 

Hazard and Accelerated Failure Time Models) to detect the significant 

factors effecting on chest cancer. They found significant difference 

between levels of treatments, namely: Surgery, Radio, Age and Gender 

 

2. Background Information 

This section presents the brain cancer which is the first important health 

issue. Two functions related to survival analysis are used to describe the 

data; the survival function, which measures the possibility that a patient 
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will survive to time t and the hazard rate also known as the hazard 

function, measures the possibility that the patient will die in the future 

instant of time. Moreover, exploration, description and the basic 

principles of two models (Cox regression models and Poisson regression 

models) given and the Log rank test to compares survival of two different 

groups of individuals 

 

2.1  Survival Analysis  

The study of how often and when events happen is known as survival 

analysis. To find out how covariates affect the length of survival, 

covariates are studied. Survival analysis is the only method that uses 

censoring and time-dependent covariates (time-varying explanatory 

variables). (Mahdi, 2016)  

 Data involving time till the occurrence of a specific event has been 

referred to as "survival data" in a wide sense. The occurrence of a tumor, 

the development of a disease, its recurrence, conception, the decision to 

stop smoking, and other events may fall under this category. Applications 

of the statistical methods for survival data analysis have been expanded in 

recent years beyond biomedical and reliability research to other fields, 

including longevity of electronic devices, components, or systems 

(reliability engineering), length of first marriage (sociology), length of 

newspaper or magazine subscription (marketing), health insurance 

practice, business, and economics. In recent years, risk and/or prognostic 

factors connected to response, survival, and the onset of a disease have all 

been identified. (Inger, 2002) 

 

2.1.1: Survival Function 

Let T represent an individual's survival length with density f. The 

distribution function or cumulative distribution function of T, 

     =∫     
 

 
 du and the density function the chances of surviving at a 

specific time point are not very well-explained at a given time point. 

Instead, the density and distribution functions are employed along with 

the survival, hazard, and cumulative hazard functions. 

The survival function denotes S(t), is the probability that an individual 

will survive past time t: (Ameri, 2015)  

                    ∫                      … 1 

Where : 

T is a non-negative random variable denotes the time of occurring an 

event. Then, we can express the p.d.f as: 

     
     

  
  

     

  
                                                             …2 

And the mean life time denote µ is defined as follows: 
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µ =∫      
 

 
 dt.                                                                        …3 

Integrating by parts and taking into account that 
     

  
 = −     and also     =1 and     = 0, the mean life time can be re-

expressed as follows (Sawadogo, 2018): 

µ =∫     
 

 
 dt.                                                                          …4 

 

2.1.2: Main Goal of Survival Analysis 

The main motivation behind the study of survival analysis is the 

following: 

• Provide an estimation of the survivor and hazard functions  

• Compare the survival time between group so find visuals using 

significance tests. 

• Fitting survival models using the relevant covariates in the data by using 

parametric or semi-parametric methods. (Sawadogo, 2018) 

 

2.1.3: Hazard Function 
A technique to model the distribution of data in a survival analysis is to 

use the hazard function, also known as the force of mortality, 

instantaneous failure rate, instantaneous death rate, or age-specific failure 

rate. The function's most typical application is to model how an 

individual's risk of death changes with age. To model any other 

interesting time-dependent event, though, it can be applied. ( Der & 

Everitt, 2007) 

There are various interesting advantages of the Hazard function. In the 

beginning, it states whether the events happen and, if so, when. It is 

possible to determine directly the risk of an event happening at a specific 

time. Higher risk is implied by higher hazard. Second, the computations 

take both censored and uncensored cases into account. Third, unlike Cox 

regression, discrete-time survival analysis does not discard information 

about variations in the event's timing.  

suppose the survival time T is such that t ≤ T, t +   , then this probability 

can be expressed as: 

P (t ≤T < t+   |T≥ t) 

Dividing by the interval length    and by evaluating the limit of this 

conditional probability at    approaches zero, we obtain a rate which 

defines the hazard function. 

That is, the Hazard is given by: 

        
    

*
           |    

  
+ 

        
    

*
            |       

  
+ 
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*
              |   

    
+ 

     
     |  

    
 

    = 
    

    
                                                 …5 

The Hazard function is also called conditional failure rate. The Hazard 

function gives the failure Hazard per unit time during the operation and 

plays an important role in the data. Nevertheless, in practice, when there 

is no controlled observation, the hazard function is the percentage of 

patients who die per unit time, knowing that they have survived to the 

beginning of the period: (Hout, 2017) 

                    
                                                      

                                 
           …6 

 

2.2: Censoring  

In survival analysis, the survival time of an individual is said to be 

censored if the event of interest has not been observed for that individual. 

This may be due to the fact that the survival data is analyzed at a point in 

time when some individuals are still alive. It could also be due to the fact 

that some individuals have voluntarily left the experimental or clinical 

trial without notice. A survival time could also be considered as censored 

if event of interest death for example was due to a cause that is known to 

be unrelated to the treatment. Suppose an individual has been recruited 

into an experimental study at an initial time    dies at time    +t with t 

unknown due to the fact that the individual is still alive or due to not 

following-up. If the individual was still alive at time    + c, c > 0, then 

the time c is called a censored survival time. (Sawadogo, 2018) 

 

 2.2.1: Type I Censoring: Type I censoring occurs when the 

censoring time is fixed and under the control of the investigator. In that 

case, even observations that are not censored are said to have a censoring 

time. ( Ihwah, 2015) 

 

 2.2.2: Type II Censoring: Type II censoring occurs when 

observation is terminated after a predetermined number of events have 

occurred. 

 

 2.2.3: Right Censoring: A survival time is said to be right 

censored if the time of the unobserved event of interest is known to be 

greater than a fixed time. That is the time of the event of interest is to the 

right of the censored time. This type of censoring often occurs when the 
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study ends without observation of the event of interest for all the 

individual in the study.  

 

 2.2.4: Left Censoring: Left censoring happens when the actual 

survival time of an individual is less than some fixed value. This type of 

censoring is most likely to occur when you begin observing a sample at a 

time when some of the individuals may have already experienced the 

event. (Samartzis, 2006) 

 

  2.2.5: Interval Censoring: is applied to the data in the sense that 

some transition periods are not seen but are known to fall within a 

particular time interval. The beginning of dementia, for example, is latent, 

but when longitudinal data is provided, the onset may be determined to 

occur within the time span given by two consecutive observations. 

(Harrell, 2017) 

 

 2.2.6: Random Censoring: censoring occurs when observations 

are terminated for reasons that are not under the control of the 

investigator. (Sawadogo, 2018) 

 

2.3: The Log Rank Test:  
The log-rank test (also known as the Mantel log-rank test, the Cox Mantel 

log-rank test, and the Mantel Haenszel test) is one commonly used non-

parametric test for comparing two or more survival distributions of the 

patients. This approach is also helpful to identify differences between 

groups when the risk of an event is consistently higher for one group than 

another. 

Setting up the survival time for both the censored and observed times is 

the first step in completing this procedure. The log rank test, a one-

degree-of-freedom variant of the Chi-square test distribution (Singh, and 

Mukhopadhyay, 2011) calculates a test statistic used for testing a null 

hypothesis. The null hypothesis, according to which all groups' survival 

curves are identical, was put to the test using the log rank test. (Dakhil, et 

al., 2012) 

 

   : There are no differences between survival curves.  

   : There are differences between survival curves. 

 

    
   

       
 (       )                                                  … 7 

    
   

       
 (       )                                                  … 8 
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where: 

    : represents the expected number of events in group one.  

    : represents the expected number of events in group two.  

    : represents the number of individual at risk in group one. 

    : represents the number of individual at risk in group two.  

    :is the number of failures in group one.  

    :is the number of failures in group two.  

Here, the data is separated into J categories, denoted by the j= 1, 2,..., J. 

The additional discrepancy between the observed and expected number of 

fails in each category is represented by 

      ∑   (       )
 

   
                                       …. 9 

with variance 

           ∑
      (       )                  

(       )
 
            

 

   

            … 10 

Here: 

 

   ∑ (   )
 

   
, represents the expected number of events in group one, 

   ∑ (   )
 

   
, represents the expected number of all events in group 

two, 

 

   :is the observations number in the first group,  

 

   :is the observations number in the second group,  

and J is the end time of the study.  

Based on the equations (7, 8, 9 and 10) then the log-rank test method 

gives:  

 Log-rank test statistic =  
        

          
 

        

          
                       … 11 

 

The log-rank test is used to determine whether the survival times between 

two groups differ statistically significantly, but it does not examine the 

impact of the other independent variables. (Mahdi, 2016) 

 

2.4: Cox Regression Model 
The Cox model proposed by Cox (1972) the most popular multivariate 

method for examining survival time data in medical researchs. The Cox's 

model enables an analysis in which the explanatory variables can take 
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either a continuous scale or a categorical form and survival time is 

considered as a continuous variable. The Cox model is a technique for 

analyzing the impact of several variables on the period of time it takes for 

an event to occur. The baseline hazard function and the impact of the 

covariates on the hazard are both simple multiplicative factors in the 

Cox's model. The definition of the baseline hazard is the hazard function 

for that particular person with zero for all factors. Because semi-

parametric models require fewer assumptions than parametric models, 

researchers in the medical sciences commonly prefer them. (Singer & 

Willett, 1991)  

 The Cox model can be either one of the following forms: (Fox, 2002) 

        =       
             ,   t ≥ 0, x = 0,1; −∞ <    β < ∞        … 12 

Or 

        =        
    .                                             … 13 

When; 

    =  
     

     
 , ∀t ≥ 0.                                                … 14 

where regression coefficient β =                    
 ,   = 1, 2, ...., d 

baseline hazard    (t) is the hazard with the covariates equal to zero (   , 

   ,.....,    = 0). If we have two patients with the same score on all 

covariates except covariate m then 

     (t): denotes the baseline hazard which may vary over time. 

  :  denotes the covariate. 

 β = (              refer to the covariate coefficients. (Khawar, 2019) 

 

   The fact that the baseline hazard is not stated, nevertheless it is possible 

to derive respectably accurate estimates of regression coefficients, hazard 

ratios of interests, and modified survival curves for a range of data 

scenarios, is a major factor contributing to the Cox model's popularity. 

(Kleinbum & Klein, 2012).  

Therefore, the survival probability function for Cox ph model can be 

formulated as: 

   |            
     .                                                … 15 

Or  

   |              ∑     
 
                                           … 16 

When; 

        ∫        
 

 .                                                 … 17 

For any two sets of predictors,   and   , the hazard ratio (HR) is constant 

over time. 
   |   

   |  
 

        (∑   
 
     )

        (∑   
 
    )

      ∑   
 
   (    ))                       … 18 
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2.3.1: The Assumption of Proportional Hazards 

 Here, some key assumptions can be made. 

l. First of those assumptions is that the proportional hazard, needs to be 

fixed from one patient to another. 

2. The second assumption is that there needs to be a linear relationship 

between the natural log of the hazard function and the explanatory 

variables.  

3. The third assumption is that the explanatory variable, in any case, does 

not need to depend on time. 

4. Another key assumption that can be made is that statistical 

distributions should not be distributed by any response variable involved 

in the study. 

5. Finally, another assumption is that the rate of hazard needs to increase 

in a linear pattern with time. (Collet, 2003) 

 

2.3.2: Estimating the Coefficients in the Cox PH Model 

The standard likelihood function cannot be used as we do not have any 

knowledge about baseline hazard      , it does not have any specific 

form(unspecified), also we do not model the censoring distribution and is 

therefore removed out of the formula by Cox. That is why Cox model 

likelihood function is called ―partial likelihood Function‖. Regression 

parameter β for Cox model is obtained by maximizing the partial 

likelihood and first we find out the equation for partial likelihood. 

Assume that   =   ,   ,.....,   be the true failure times with one failure at 

each time and R(     is the risk set consisting of the subjects under 

observation i.e have not been censored or have not failed by time   , j = 

1,2,....,p. Then the full likelihood is:       

Then the partial likelihood function for the Cox PH model is given by: 

     ∏  

 

   

 ∏
             

∑                 (    )

 

   

 

     ∏
                        

∑                        
   

 
                      

               =log [∏
             

∑                 (    )

 
   ] 

     ∑   
         log {∑            }] 

     
 

  
           

∑             

∑           
 

         
∑             

∑           
  

       
 

  
 (    )  =    

 

  
*     

∑             

∑           
 + 
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      [
∑                

∑           
   

 ∑                ∑               

(∑           )
  ]       … 20  

Equation (20) also known as minus the Hessian Matrix is used to produce 

the standard errors for the regression coefficients. After we obtain 

maximum partial likelihood estimator. then asymptotically, 

 ̂   N (     
    ̂  ) 

where      ̂  is the inverse of information matrix at β =  ̂ and    is a true 

value. This approximate distribution is used to construct confidence 

interval and test the hypothesis   : β =   , (Cameron & Trivedi, 2012).  

 

 3. Results and Discussions: 

This section includes an applied analysis of survival data for patients with 

brain cancer using (log rank test and Cox proportional hazard model) to 

identify the factors affecting on the patient using statistical programs for 

analyzing the data (SPSS V. 25. and STATA V. 16). 

 

3.1 Data Collection 

The data used in this research was obtained from the official database of 

the Nanakali Main Hospital for Cancer in the Kurdistan Region of Iraq - 

Erbil, where these data were collected by patients through direct contact 

between the specialist doctor and patients. In this study. Data were 

collected during (6) years. Starting from January 1, 2016 until December 

31, 2021 for all brain cancer patients. During the study period (274) 

patients died and (53) survived under censored, with a follow-up period 

until July 31, 2022, the survival time was measured in months and the 

data contained (10) variables shown below:  
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Table 1 The Response Variables Measured for these patients at 

Diagnosis 

Variable  Name Categorization No. 

Gender 
 

Gender 
Female = (1) 

Male = (2) 

181 

146 

Morphology 

 

 

 

 

Morphology 

is the study 

of the size, 

shape, and 

structure of 

cancer. 

Neoplasm = (1) 

Germinoma = (2) 

Germ cell tumor = (3) 

Hemangioblastoma = (4) 

Ewing sarcoma = (5) 

Glioma = (6)  

Mixed glioma = (7) 

Ependymoma = (8) 

Ependymoma, anaplastic = (9) 

Astrocytoma = (10) 

Astrocytoma, anaplastic = (11)  

Gametocytes astrocytoma = (12)  

Fibrillary astrocytoma = (13)  

Pilocytic astrocytoma = (14) 

Pleomorphic xanthoastrocytoma = (15) 

Glioblastoma = (16)  

Giant cell glioblastoma = (17)  

Gliosarcoma = (18)  

Oligodendroglioma = (19) 

Oligodendroglioma, anaplastic = (20) 

Oligodendroblastoma = (21)  

Medulloblastoma = (22)  

Desmoplastic nodular medulloblastoma = (23)  

Primitive neuroectodermal tumor = (24) 

Large cell medulloblastoma = (25) 

Cerebellar sarcoma = (26)  

Central neurocytoma = (27)  

Atypical teratoid/rhabdoid tumor = (28)  

Meningioma = (29) 

Meningothelial meningioma = (30) 

Transitional meningioma = (31)  

Neurinomatosis = (32)  

Malignant lymphoma = (33)  

Malignant lymphoma, non-Hodgkin = (34) 

Hodgkin lymphoma = (35) 

Malignant lymphoma, large B-cell, diffuse = 

(36) 

2 

2 

1 

3 

1 

16 

2 

8 

5 

48 

11 

5 

1 

8 

5 

122 

3 

4 

13 

5 

2 

24 

2 

1 

3 

1 

1 

3 

4 

4 

1 

1 

1 

3 

9 

2 

Behavior 

Behavior of 

stomach 

cancer is the 

ability to 

grow, invade 

other areas. 

Benign = (1) 

Uncertain = (2) 

Malignant = (3) 

 

10 

10 

307 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-12- 
 

Grade 

grade descri

bes how 

normal or 

abnormal 

cancer cells 

look under a 

microscope 

Grade I = (1) 

Grade II = (2) 

Grade III = (3) 

Grade IV = (4) 

B-Cell = (5) 

Un known = (6) 

12 

66 

99 

185 

2 

29 

Extent 

 

extent 

Means 

tumor 

extention be

yond limits 

of organ of 

origin. 

Localized = (1) 

Regional by direct extension = (2) 

Regional lymph nodes = (3) 

Regional direct extension and lymph nodes = 

(4) 

Distant metastasis = (5) 

Not applicable = (6) 

Un known = (7) 

52 

101 

46 

1 

2 

8 

117 

Surgery 

Surgical 

operations to 

remove 

cancerous 

tumors. 

Made surgery = (1) 

Does not make surgery = (2) 

 

304 

23 

Radiotherap

y 

radiotherap

y of patient. 
Took Radiotherapy= (1) 

Does not take Radiotherapy = (2) 

242 

85 

Chemothera

py 

Chemothera

py of 

patient. 

Injected Chemotherapy = (1) 

Does not inject Chemotherapy = (2) 

211 

116 

Age-groups  

 

 

 

Age of 

patient at 

time of 

diagnosis  

 

1- 10 = 1 

11 – 20 = 2 

21 – 30 = 3 

31 – 40 = 4 

41 – 50 = 5 

51 – 60 = 6 

61 – 70 =7 

71 – 80 =8 

81 – 90 = 9 

91 – 100 = 10 

35 

29 

39 

47 

68 

52 

39 

15 

2 

1 

 

 

3.2: Log Rank Test 

The non-parametric log rank test compares two or more independent 

estimated time to event curves based on censored data. The log rank test 

is testing the null hypothesis that there is no difference in the overall 

survival distributions between the groups in the population. 
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Table 2 the Results of Log Rank Test for Brain Cancer 

Overall Comparisons 

Log Rank (Mantel-Cox) Chi-Square Df P-value 

Gender 0.935 1 0.334 

Morphology 142.431 35 0.000 

Behavior 16.682 2 0.000 

Grade 6.831 5 0.234 

Extent 14.579 6 0.024 

Surgery 0.121 1 0.728 

Radiotherapy 4.557 1 0.033 

Chemotherapy 5.412 1 0.020 

Age-group 35.746 9 0.000 

Test of equality of survival distributions for the different levels 

of (Gender, Morphology, Behavior, Grade, Extent, Surgery, 

Radiotherapy, Chemotherapy, Age-group)  

 

 

In the table 3.3 the P-value of the log-rank tests of (gender, Grade, 

Surgery) greater than 0.05, this means that we accept the null hypothesis. 

It means that; statistically, the survival curves of the (gender, Grade, 

Surgery) do not differ. 

Morphology: The P-value for the log-rank test is less than 0.05. We 

therefore reject the null hypothesis. That is there is a significant difference 

in survival probability between the type groups of morphology Brain 

cancer. 

Behavior: The P-value for the log-rank test is equal to 0.000, or less than 

0.05, therefore; we reject the null hypothesis and it means that there is 

difference in survival between t the three groups of Behavior in Brain 

cancer. 

Extent: The results in table indicates that the P-value is less than 0.05, 

and this means that we reject the null hypothesis. That is there is a 

significant difference in survival probability between the seven groups of 

Extent Brain cancer. 

Radiotherapy, Chemotherapy: The P-value for the log-rank test both of 

them less than 0.05, therefore; we reject the null hypothesis and it means 

that there is difference in survival between the patients who underwent 

(Radiotherapy or chemotherapy) and those without it, i.e. the patient who 

took (Radiotherapy or chemotherapy) has an increased chance of 

survival. 

Age-group: The p-value is 0.000 ≤ 0.05 we reject the null hypothesis, 

which indicates that there is a significant difference between the classes 

of age. 
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3.3 Application of Cox-Proportional Hazard Model  
The model building process of Cox-Proportional Hazard Model in this 

study occurs in nine variables (Gender, Morphology, Behavior, Grade, 

Extent, Surgery, Radio, Chemotherapy and Age group) 

 

Table 3 Case Processing Summary in Cox-PH Available in Analysis 

Case Processing Summary 

 N Percent 

Cases available in analysis Event
 a
 274 83.8% 

Censored     53 16.2% 

Total 327 100.0% 

a. Dependent Variable: time 

  

Table 2 shows the case processing summary in Cox PH available in the 

analysis that determines whether the event occurred for a specific case or 

not, the number of cases available in the event analysis is 327 cases, the 

analysis shows that there are 274 deaths, 83.8% are event data and 53 

cases, 16.2%, is the number of patients who are still alive under 

observation. 

Omnibus tests are a type of statistical test for all variables, sometimes 

called the chi-square test. It is a statistical test carried out on a general 

hypothesis that tends to find general significance between the variance of 

parameters. The hypothesis is: 

 

 The model includes explanatory variables. 

 The model not includes explanatory variables. 

 

Table 4 Omnibus Tests of Model Coefficients 

-2 Log 

Likelihood 

Overall (score) 
Change From Previous 

Step 

Change From Previous 

Block 

Chi-

Square 
D.F 

P-

Value 

Chi-

Square 
D.F 

P-

Value 
Chi-Square D.F 

P-

Value 

2764.795 46.301 9 0.000 46.932 9 0.000 46.932 9 0.000 

 

Table 3 shows that the value of chi-square = 46.301 at the degree of 

freedom of 9 and the P-Value 0.000, which means that the statistical 

model is statistically significant, which indicates that the variables in the 

model have importance and effect. Thus, we accept the null hypothesis, 

which states that the explanatory variables are included in the statistical 

model. 
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Table 5 Variables in the Equation for Cox Regression 

Variables in the Equation 

X B S.E Wald Df P-Value Exp(B) 

99.0% CI for 

Exp(B) 

Lower Upper 

Gender -0.086 0.125 0.472 1 0.492 0.918 0.665 1.267 

Morphology -0.001 0.000 6.380 1 0.009 0.999 0.998 1.000 

Behavior 0.452 0.147 9.517 1 0.002 1.572 1.077 2.293 

Grade 0.006 0.035 0.025 1 0.875 1.006 0.918 1.102 

Extent 0.022 0.018 1.439 1 0.230 1.022 0.975 1.072 

Surgery -0.034 0.232 0.021 1 0.884 0.967 0.531 1.759 

Radiotherapy -0.155 0.189 0.671 1 0.413 0.857 0.526 1.394 

Chemotherapy -0.071 0.171 0.172 1 0.678 0.932 0.600 1.447 

Age (Binned) 0.129 0.031 16.783 1 0.000 1.138 1.049 1.234 

 

Table 4 shows estimates of the model's coefficients, standard error and 

degree of freedom, in addition to Wald's test. It also shows the covariates 

within the model that have no effect or effect by comparing the value of 

the covariate with the other categories for each of the variables using Exp 

(B) are called hazard ratios (HR), shows that the event hazard increases as 

the value of the ith covariate increases, and therefore the duration of 

survival decreases., if it is equal one, that is, there is no effect on the 

event,  

in summarize: 

 HR = 1: No effect 

 HR < 1: decrease in the hazard 

 HR > 1: Increase in Hazard 

 

According to our data from the table 4 there is only three significant 

covariates in the model, we explain each of them and their effects on 

patients with stomach cancer as follows: 

 Morphology is considered as one of the variables that have an 

impact on increasing the event risk of the patient's survival, a value of 

Exp(B) = 0.999, which is decrease in the risk of death for to the patient 

and p-value = 0.000 which indicates a statistically significant effect on 

the brain cancer patient.  

 behavior variable is considered a factor in increasing the survival 

of the patient with brain cancer with a value of Exp(B) = 1.572. 

furthermore, the significant of P-value = 0.002 less than 0.01, this 

indicates that the variable is statistically significant.  

 Another significant factor in the model is age. The estimated risk in 

the age group is Exp(B) = 1.138, which is an increase in the risk of death 

for patients.  the p-value is 0.000 which is is statistically significant. 
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 Gender, Grade, Extent, Surgery, Radiotherapy and Chemotherapy 

are not significant factors because their p-value are greater than (0.01). 

Then the Cox-PH model with significant factor as follows: 

                                                 
            

4. Conclusions 

After studying the data on brain cancer in Erbil city and from the results 

in the 

practical part, the following conclusions have been reached: 

1. The result of the log rank test which is used for testing the null 

hypothesis that there is no difference in the overall survival probability 

between the groups showed that; for the gender variable there is no 

significant difference in survival probability between male and female 

patients. The log rank test gives statistically significant result for survival 

distributions of different levels of Morphology and behavior of brain 

cancer., while statistically, the survival curves of the surgery and Extent 

groups do not differ. And for different levels of Radiotherapy the results 

indicated that there is a significant difference in survival between them. 

2. The Omnibus test of model effects for Cox models have demonstrated 

that the model fits the chosen variables however when their p- values are 

smaller than (0.01), which means that the model is statistically 

significant, which indicates that the variables in the model have 

importance and effect. 

3. According to the results of the cox model, by the value of P-Value of 

the Wald Chi square test, the most significant variables that have an 

impact on brain cancer disease are (Morphology, Behavior and Age 

group). 
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The basic idea of this study focused on using of some advanced statistical 

methods for studding the most important factors affecting the Covid19 in 

Erbil city.  

Utilizing Relative Risk Ratio (RRR) to compare the efficiency of the 

different affecting factor parameters in males and females. Using Kaplan 

Meier estimator to estimate the mean and median survival time data for 

all affecting factors to comparing the levels of treatment. Using 

Exponential parametric survival model for modeling and estimating 

affecting factor parameters of Covid19 patient’s.  The data set of this 

study was obtained from Arzheen private hospital in Erbil city. The 

results indicated that, all the death cases that have been recorded have had 

a high blood inflammation and a high D Dimer. Moreover, the results for 

our data indicated that the Chronic diseases are the most important factors 

affecting the Covid19 survival patients in the Exponential parametric 

survival model.  

Key words: Survival Analysis, Relative Risk Ratio, Kaplan Meier, 

Covid19, parametric survival model. 

 

 

عدل الإصابة والبق اء والعلاج لدى  كوردستان / العراق: م -في أربيل  91دراسة بيانات كوفيد   ا:
 م الذكور والإناث

 

 أ. د. کوردستاى ابراهین هولود

 سرويي أسعذ عثواى

اربیل    كلیت الادارة و الاقتصاد/ قسن الاحصاء والوعلوهاتیت–جاهعت صلاح الذيي   

 

سًضد اُلٌشح الأعبع٤خ ُٜزٙ اُذساعخ ػ٠ِ اعزخذاّ ثؼغ الأعب٤ُت الإحظبئ٤خ أُزوذٓخ ُذساعخ ر

ُٔوبسٗخ  ك٢ ٓذ٣٘خ أسث٤َ. اعزخذاّ ٗغجخ أُخبؽش اُ٘غج٤خ 91ًٞك٤ذ أْٛ اُؼٞآَ اُز٢ رؤصش ػ٠ِ 

ًلبءح ٓؼبٓلاد اُؼٞآَ أُؤصشح أُخزِلخ ُذٟ اُزًٞس ٝالإٗبس. اعزخذاّ ٓوذس ًبثلإ ٓب٣ش ُزوذ٣ش 

mailto:kurdistan.mawlood@su.edu.krd
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ٝٝهذ اُجوبء ػ٠ِ ه٤ذ اُح٤بح ُغ٤ٔغ اُؼٞآَ أُؤصشح ُٔوبسٗخ ٓغز٣ٞبد اُؼلاط. ث٤بٗبد ٓزٞعؾ 

اعزخذاّ ٗٔٞرط اُجوبء ػ٠ِ ه٤ذ اُح٤بح الأع٢ ُِ٘ٔزعخ ٝروذ٣ش اُؼٞآَ أُؤصشح ك٢ ٓش٣غ ًٞك٤ذ 

. رْ اُحظٍٞ ػ٠ِ ٓغٔٞػخ ث٤بٗبد ٛزٙ اُذساعخ ٖٓ ٓغزشل٠ أسص٣ٖ اُخبص ك٢ ٓذ٣٘خ أسث٤َ. 19

إ٠ُ إٔ ع٤ٔغ حبلاد اُٞكبح اُز٢ رْ رغغ٤ِٜب ًبٗذ ٓظبثخ ثبسرلبع اُزٜبة اُذّ أشبسد اُ٘زبئظ 

، ٝ أشبسد ٗزبئظ ث٤بٗبر٘ب إ٠ُ إٔ الأٓشاع أُضٓ٘خ ٢ٛ أْٛ اُؼٞآَ اُز٢  D Dimerٝاسرلبع 

 ك٢ ٗٔٞرط اُجوبء ػ٠ِ ه٤ذ اُح٤بح الأع٢.   91رؤصش ػ٠ِ ٓشػ٠ اُجوبء ػ٠ِ ه٤ذ اُح٤بح ُـ ًٞك٤ذ 

، ٗٔبرط   91لزبح٤خ: رح٤َِ اُجوبء ، ٗغجخ أُخبؽش اُ٘غج٤خ ، ًبثلإ ٓب٣ش ، ًٞك٤ذ أٌُِبد أُ 

 اُجوبء ػ٠ِ ه٤ذ اُح٤بح. 

 

1. Introduction 

survival analysis is a statistical approach for data analysis where the 

outcome variable of interest is the time until the occurrence of an event, 

often referred to as a failure time or survival time. In a variety of 

disciplines, including engineering and medicine, survival analysis is 

applied. In pharmacological studies, the time to death is modeled, while 

in engineering, the time to mechanical system failure is studied.( 

EKMAN, 2017). 

In clinical research, the survival time is employed. Depending on the 

sector of application, survival time may also be referred to as time to 

event, life time, duration time, or failure time. These techniques are 

widely used in a variety of fields, including public health, epidemiology, 

the social sciences, economics, and engineering, in addition to medical 

research. In terms of theory, methodology, and application, the survival 

data analysis has seen rapid developments. (LAWLESS, 2003). 

 

2. Background Information 

This section reviews the foundation of survival data analysis with an 

essential issue in health, which is covid-19 disease including the 

fundamental concepts and basic methods in modeling survival data, some 

of the key ideas and elements which form the foundation of this research; 

Kaplan-Meier, Relative Risk. 

 

2.1: Covid-19 disease 

Covid-19 is the disease caused by the emerging coronavirus called 

SARS-CoV-2. This novel virus was first detected by who on December 

31, 2019, after a cluster of cases of viral pneumonia were reported in 

Wuhan, People's Republic of China. 

Coronaviruses are a widespread family known to cause illnesses ranging 

from the common cold to more severe illnesses such as Middle East 

Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome 

(SARS). 
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The most common symptoms of covid-19 are: Fever, dry cough, stress. 

Other less common symptoms that may affect some patients include: loss 

of taste and smell, Nasal congestion, conjunctivitis, Sore throat, 

headache, muscle or joint pain, various rash patterns, nausea or vomiting, 

diarrhea, tremors or dizziness.  

Other less common symptoms include: irritability, confusion, decreased 

level of consciousness (sometimes associated with seizures), anxiety, 

depression, sleep disorders, more severe, severe and rare neurological 

complications such as strokes, encephalitis, delirium and nerve damage. 

(WHO, 2019) 

 

2.2: Survival analysis 

In the past few decades, applications of the statistical techniques for 

survival data analysis have expanded beyond biomedical research to other 

fields like criminology, sociology, marketing, institutional research, and 

health insurance practice. Previously, survival analysis was only 

associated with the investigation of mortality rates. The first life table was 

created by John Graunt in 1662. Survival analyses have been used for 

data involving time until a given event, such as death, the development of 

an illness, or relapse of a condition.( CAMILLERI, 2019) 

The duration of a subject's survival from one point to another is measured 

by their survival time. The concept of survival need not be taken literally. 

Here, survival indicates that a person is in a situation that corresponds to 

the default situation. The situation won't change until an interesting thing 

happens. Failure is the important occurrence that signifies the end of the 

time of survival. Failure usually involves dying or going through a bad 

experience. Failure, however, can sometimes have a beneficial outcome, 

such a disease remission. Failure may also be known as the event or, or 

death when death represents the failure. (PINTO, 2015) 

2.3: Survival Function 

Survival analysis deals with the implementation of certain statistical 

techniques to model and analyses survival time data. The probability 

density function (pdf) denoted by,     which can be written as: ( LEE & 

WANG, 2003) 

     
     

  
                                  

and Cumulative Distribution Function (C.D.F.) denoted by      describes 

the probability the time to event (T) is smaller or equal compared to a 

fixed time (t) and is given as: 

F (t) =                                  … 2 

From this, the survival function, the probability the time to event (T) is 

larger compared to a fixed time (t), can be derived as: 
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      S (t) =            ∫        
 

 
      ,     t ≥ 0        … 3     

Which means, the probability that an individual survives beyond time (t). 

Note that the survival function S(t) is a monotonic non-creasing 

continuous function with S(t) = 1 and         
   

      . (DACWEN, 

2002) 

 

2.4: Hazard Function 

That represents an individual the probability condition of death at time t 

after survival time, the hazard function that is denoted by     , can be 

written as:       

            
        |    

  
            … 4 

Representing the probability that an individual fails within a small 

interval         , given that the individual survived to the beginning of 

the interval. 

That relationship between      and      is shown as:  

     
    

      
 

    

    
 

         

  
             

     is the density function which is the fraction of the original group for 

whom the event occurs during the time interval at t adjusted for the width 

of the time interval ( LAWLESS , 2002) 

 

2.5: Relative risk ratio (RRR) 

Relative Risk (RR) is the most widely used measures of association in 

diseases. The direct computation of relative risks is feasible if meaningful 

prevalence or incidences are available, disease data may serve to calculate 

relative risks from prevalence (STARE & BOULCH, 2016) 

Relative Risk is the ratio of the probability of an outcome in an exposed 

group to the probability of an outcome in an unexposed group, relative 

risk measures the association between exposure and outcome along with 

the risk difference and odds ratio. 

In the population under study, relative risk refers to a ratio between 

individuals of the population who express the trait of interest (e.g. 

disease), with attention for whether or not those members have previously 

been exposed to a relative risk ( MORRIS, & GARDNER, 1988) 

 

2.7: Kaplan-Meier estimator   

Kaplan Meier is obtained out from name of two statisticians, Edward L. 

Kaplan and Paul Meier, who worked together and released a paper on 

how to deal with timings to event data in 1958. As a result, they 

developed the Kaplan-Meier estimator, a method for calculating the 

frequency or total number of people who survive medical treatment. 
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Additionally, estimates of survival data and Kaplan-Meier curves have 

improved data analysis in cohort studies. (ABUBAKAR & ALKASSIM, 

2017). 

Let            be the ordered observed survival times from a 

sample size   individual. And let    be the number of individuals  who are 

at risk of failure time      , and    the number of individuals who 

experience the event at time       and    the number of individuals with 

censoring times in (        , where                 and        , 

it's clear in this setting that                            , 

the Kaplan-Meier estimator of the survival function is given by 

(LAWLESS, 2003). 

       ̂      ∏(  
  

  
)                         

    

 

Where: 

    The number of individuals alive at the start of the interval. 

   The number of individuals who died. Is the following. 

This mean that the conditional probability of the occurrence of an event at 

each observed time    (i.e.,    ⁄ ). Remember that if a censoring time and 

a lifetime are recorded as equal, the general convention is to consider the 

censoring time as being infinitesimally greater in the definition of  ̂   .  

(OBED & MAWLOOD, 2019)  

 

2.8: Parametric distribution for time to event 

Survival analysis deals with the analysis of times to events, or lifetimes. 

Parametric models are used to represent the distributions of lifetimes, and 

their relationship to explanatory variables, or covariates, parametric 

models such as the exponential distribution, Weibull distribution, and 

lognormal distribution, Log-logistic distribution and associated methods 

of inference. Parametric regression analysis using linear models for log 

lifetimes (Accelerated failure time models) is described and illustrated 

(LAWLESS, 2003). 

The accelerated failure time model (AFT model) is a parametric model 

that provides an alternative to the commonly used proportional hazards 

models. Whereas a proportional hazards model assumes that the effect of 

a covariate is to multiply the hazard by some constant, an AFT model 

assumes that the effect of a covariate is to accelerate or decelerate the life 

course of a disease by some constant.  (LEE & GO, 1997) 

For         let    be the failure time for the  th subject and let    be 

the associated p-vector of covariates. The accelerated failure time model 

specifies that 

Log    =                                      
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where    is a p-vector of unknown regression parameters and     

        ) are independent error terms with a common, but completely 

unspecified, distribution. (Qi, 2009). the exponential AFT model was 

class included in this research. 

 

2.8.1: Exponential Distribution 

The exponential distribution is the simplest model for lifetime data. It has 

only one parameter and therefore, not flexible enough to describe 

commonly encountered hazard shapes for time-to-event data. The 

exponential distribution has since continued to play a role in lifetime 

studies analogous to that of the normal distribution in other areas of 

statistics  ( LEE & WANG, 2003). 

When the survival time T follows the exponential distribution with a 

parameter  , the probability density function (pdf) denoted by     ,  is 

defined as 

                           

The cumulative distribution function is 

                                                       F (t) = 1-                              

and the survival function denoted by S (t) is then 

                                                      S (t) =                                   

So that, the hazard function denoted by      is defined as 

                                                                                                        

for t ≥ 0, where   > 0 is the scale parameter (the rate parameter 
 

 
 ); a large 

value of   indicates high risk and short survival, whereas a small value 

indicates low risk and long survival. The distribution with   = 1 is called 

the standard exponential distribution. Since the hazard rate is constant, 

the exponential distribution frequently found to be inadequate to describe 

time-to-event data. This makes the applicability of this distribution fairly 

limited (LIU, 2012). 

 

3. Results and Discussions: 

Is in this section Relative Risk used to compare the efficiency of the 

different affecting factor parameters in males and females, the mean and 

median survival time estimated for all affecting factors to comparing the 

levels of treatment using Kaplan Meier estimator. Exponential parametric 

survival model used for modeling and estimating affecting factor 

parameters of Covid19 patient’s. The following programs were used to 

analyze the data: 

1.Mat-lab.    2. Stata.    3.STATGRAPHICS. 
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3.1 Data Collection  
The data for this study of covid-19 have been collected from Arzheen 

private hospital in Erbil city. The data consisted of 350 cases for all 

patients with covid-19 who were registries and treated at Arzheen private 

hospital, corona department, during 1st September 2020 through 30th 

June 2021, of those patients 44 died during the study and 306 survivals 

alive. The survival time are measured in days from the first day that 

patient admitted to hospital to the date of death or the last visit to the 

hospital 

The following covariate were included as prognostic factors in the study 

had been collected for all patient: 

The patient related variables (Age, Gender, Smoker). 

Clinical related variables (Peripheral oxygen saturation (SPO2), White 

blood cell (WBC), Lymphocyte, Monocyte, Hemoglobin (Hb), Red blood 

cell (RBC), Platelet (PLT), C reactive protein (CRP), Ferritin, Lactate 

dehydrogenase (LDH), Heart beat (HR), Blood Pressure, D Dimer). 

Chronic diseases (Hypertension, Diabetes mellitus, Chronic lung disease, 

Cardiovascular disease). 

Dependent variable, this is the outcome of treatment of a patient enrolled 

at a corona department in Arzheen hospital, these outcomes were either 

died or completed treatment and survival alive. Specific variables used 

and their categorization is shown in table 1 below. 

Table 1 variable categorization 

Variable names Categorization 
N No. of Alive No. of 

Death 

Age grouped 

<=18                                                             

19 - 39 

40 - 59 

60- 79 

80+    

2 (0.6%) 

61 (17.4%) 

163 (46.6%) 

121 (34.6%) 

3 (0.9%) 

2 

56 

138 

107 

3 

0 

5 

25 

14 

0 

Gender 
1=male 

2=female 

196 (56%) 

154 (44%) 

174 

132 

22 

22 

Smoker 
0=non-smoker 

1=smoker 

261 (74.6%) 

89 (25.4%) 

241 

65 

20 

24 

SPO2 

1=Low 

2=Normal 

3=High 

232 (66.3%) 

118 (33.7%) 

0 (0%) 

193 

113 

 0 

39 

 5 

 0 

WBC 

1=Low 

2=Normal 

3=High 

9 (2.6%) 

192 (54.9%) 

149 (42.6%) 

4  

183  

119  

5  

9  

30  

Lymphocyte 

1=Low 

2=Normal 

3=High 

137 (39.1%) 

213 (60.9%) 

0 (0%) 

117 

189 

0 

20 

24 

0 
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Monocyte 

1=Low 

2=Normal 

3=High 

13 (3.7%) 

332 (94.9%) 

5 (1.4%) 

7 

296 

3 

6 

36 

2 

Hb 

1=Low 

2=Normal 

3=High 

341 (97.4%) 

8 (2.3%) 

1 (0.3%) 

297 

8 

1 

44 

0 

0 

RBC 

1=Low 

2=Normal 

3=High 

103 (29.4%) 

195 (55.7%) 

52 (14.9%) 

91 

164 

51 

12 

31 

1 

PLT 

1=Low 

2=Normal 

3=High 

15 (4.3%) 

333 (95.1%) 

2 (0.6%) 

8 

296 

2 

7 

37 

0 

CRP 
1=Normal 

2=High 

3 (0.9%) 

347 (99.1%) 

3 

303 

0 

44 

Ferritin 

1=Low 

2=Normal 

3=High 

12 (3.4%) 

100 (28.6%) 

238 (68%) 

12 

99 

195 

0 

1 

43 

LDH 

1=Low 

2=Normal 

3=High 

27 (7.7%) 

93 (26.6%) 

230 (65.7%) 

27 

85 

194 

0 

8 

36 

HR 

1=Low 

2=Normal 

3=High 

55 (15.7%) 

73 (20.9%) 

222 (63.4%) 

50 

67 

189 

5 

6 

33 

Blood Pressure 

1=Low 

2=Normal 

3=High 

122 (34.9%) 

213 (60.9%) 

15 (4.3%) 

109  

188  

9  

13  

25  

6  

D Dimer 
1=Normal 

2=High 

116 (33.1%) 

234 (66.9%) 

116 

190 

0 

44 

hypertension 
0=No 

1=Yes 

146 (41.7%) 

204 (58.3%) 

132 

174 

14 

30 

diabetes mellitus 
0=No 

1=Yes 

214 (61.1%) 

135 (38.9%) 

195 

110 

19 

25 

chronic lung 

disease 

0=No 

1=Yes 

206 (58.9%) 

144 (41.1%) 

192 

114 

14 

30 

cardiovascular 

disease 

0=No 

1=Yes 

290 (82.9%) 

60 (17.1%) 

265 

41 

25 

19 

Status 

0= Alive 

(censored) 

1= Death 

306 (87.4%) 

44 (12.6%) 

  

Treatment 

Duration 

The number of 

days of 

treatment 

duration 

   

Table 1 shows the age of diagnosis ranged from 15 to 58 years, most of 

the patients (46.6%) were at the age group of 40 to 59, out of a total of 

163 cases including 25 patients died and 138 cases remained alive. 
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A total of 196 patients (56%) were male and 154 patients (44%) were 

female. Of the 350 patients with covid-19, elevated (SPO2 and 

Lymphocyte) not observed, most of the patients had low SPO2 (66.3%), 

and 39 patients with low SPO2 are dead out of 44 cases. Higher death 

rate observed in patients with high WBC (42.6%). Only 3 patients were 

recorded to have normal CRP and non-of them had died from the disease, 

all the death cases that have been recorded have had high blood 

inflammation, which means CRP elevated in patients with covid-19. In 

addition, our result showed that elevated Ferritin observed in 238 patients 

(68%), 230 (65%) had elevated LDH while 222 (63.4%) had elevated 

HR. In total of 44 death cases in the study 43 of them had elevated 

Ferritin, 36 had elevated LDH and 33 had abnormally high HR. Patients 

that had a normal blood pressure were 213 patients (60.9%) and 25 are 

died out of 44 cases. 

Out of 350 patients 333 patients (95.1%) had a normal PLT and 37 

patients of them are died. Regarding HR and D Dimer the results show all 

the dead cases were 44 patients all had low Hb and high D Dimer. The 

results show that all the dead cases that were 44 patients all had a high D 

Dimer in a total of 234 patients (66.9%). The result shows that 261 

patients (74.6%) are non-smokers and 89 patients (25.4%) were smokers 

and 24 patients that died were smokers. the cases that had high 

hypertension were 204 patients (58.3%) and 30 of them are died. It seems 

like 25 patients that died had diabetes in a total of 135 patients (38.9%). 

The patients that had chronic lung diseases were 144 patients (41.1%) and 

30 patients have died in total of 44 dead cases. The majority of the 

patients that had cardiovascular disease were 290 patients (82.94%) and 

25 patients died out of them. 

 

3.2 Application of Relative Risk Ratio 

Relative risk ratio (calculated for male versus female (M / F)) shown in 

table (2, 3, 4) expresses which gender is at higher risk of having covid-19 

for different levels of all covariates were included in the study. 
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Table 2 Relative Risk Ratio for (Age, Smoker) 

Variable 

names 
Categorization 

               Gender Relative 

Risk (M/F)   Male Female 

Age grouped 

<=18                                      1 (50%) 1 (50%) 0.786 

19 – 39 33 (54.1%) 28 (45.9%) 0.926 

40 – 59 89 (54.6%) 74 (45.4%) 0.945 

60- 79 71 (58.7%) 50 (41.3%) 1.116 

80+    2 (66.7%) 1 (33.3%) 1.571 

Smoker 
0=non-smoker 

137 (52.5%) 124 

(47.5%) 

0.868 

1=smoker 59 (66.3%) 30 (33.7%) 1.545 

 

Our result showed that incidence of covid-19 among female was higher 

than male up to age 60, and 60 or older males were at a higher risk to 

have covid-19. In smoker variable males had a higher risk than female by 

relative of (1.545) it means that smoker meals (1.5) times more likely to 

be diseased, and for the non-smoker patients female are at higher risk. 

Table 3 Relative Risk Ratio of (M/F) for clinical related variables 

Variable names Categorization 
               Gender Relative 

Risk (M/F)   Male Female 

SPO2 

1=Low 
127 (54.7%) 105 

(45.3%) 

0.950 

2=Normal 69 (58.5%) 49 (41.5%) 1.106 

3=High 0 (0%) 0 (0%) 0 

WBC 

1=Low 8 (88.9%) 1 (11.1%) 6.286 

2=Normal 109 (56.8%) 83 (43.2%) 1.032 

3=High 
79 (53%) 70 (47%) 0.887 

 

Lymphocyte 

1=Low 78 (56.9%) 59 (43.1%) 1.039 

2=Normal 118 (55.4%) 95 (44.6%) 0.976 

3=High 0 (0%) 0 (0%) 0 

Monocyte 

1=Low 11(84.6%) 2 (15.4%) 4.321 

2=Normal 
184 (55.4%) 148 

(44.6%) 

0.977 

3=High 1 (20%) 4 (80%) 0.196 

Hb 

1=Low 
193 (56.6%) 148 

(43.4%) 

1.025 

2=Normal 3 (37.5%) 5 (62.5%) 0.471 

3=High 0 (0%) 1 (100%) 0 

RBC 

1=Low 78 (75.7%) 25 (24.3%) 2.451 

2=Normal 96 (49.2%) 99 (50.8%) 0.762 

3=High 22 (42.3%) 30 (57.7%) 0.576 
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Our data showed that females had a higher risk compared to males when 

they had low SPO2, and patients who had a normal SPO2 males are 

slightly in a higher risk than females. The patients that had a normal or 

low WBC males are at a higher risk to have covid-19. However, the 

patients that had a low Monocyte male were more than 4 times at a higher 

risk but higher risk had observed in females for normal and high 

Monocyte. Higher risk rate was observed in males’ patients with low 

(lymphocyte, Hb and PLT). 

Females have a higher risk when they have a high or normal RBC but 

males are in a higher risk by 2.5 times than females when their RBC were 

low. It shows that the patients that had a normal (D Dimer and CRP) 

males are in more risk than females but when the (D Dimer and CRP) 

where high females were at more risk. The results show that females are 

in more risk by a relative of (0.759) compared to males when their ferritin 

was high. It is clear that the patients that have a low or high LDH females 

are at a lower risk to getting covid-19. In both (HR and blood pressure) 

variables males are at a higher risk when their HR and blood pressure is 

high or normal. 

 

 

PLT 

1=Low 10 (66.7%) 5 (33.3%) 1.571 

2=Normal 
184 (55.3%) 149 

(44.7%) 

0.97 

3=High 2 (100%) 0 (0%) 0 

CRP 

1=Normal 2 (66.7%) 1 (33.3%) 1.571 

2=High 
194 (55.9%) 153 

(44.1%) 

0.996 

Ferritin 

1=Low 7 (58.3%) 5 (41.7%) 1.1 

2=Normal 72 (72%) 28 (28%) 2.02 

3=High 
117 (49.2%) 121 

(50.8%) 

0.759 

LDH 

1=Low 17 (63%) 10 (37%) 1.336 

2=Normal 43 (46.2%) 50 (53.8%) 0.676 

3=High 136 (59.1%) 94 (40.9%) 1.137 

HR 

1=Low 28 (50.9%) 27 (49.1%) 0.815 

2=Normal 42 (57.5%) 31 (42.5%) 1.065 

3=High 126 (56.8%) 96 (43.2%) 1.031 

Blood Pressure 

1=Low 61 (50%) 61 (50%) 0.786 

2=Normal 126 (59.2%) 87 (40.8%) 1.138 

3=High 9 (60%) 6 (40%) 1.179 

D Dimer 

1=Normal 67 (57.8%) 49 (42.2%) 1.074 

2=High 
129 (55.1%) 105 

(44.9%) 

0.965 
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Table 4 Relative Risk Ratio of (M/F) for Chronic diseases 

 

It is clear that for patient (Hypertension and Diabetes) diseases that meals 

are at higher risk than females to have covid-19. Higher risk rates have 

been noted in females related to meals to have covid-19 for patients with 

Chronic lung disease and Cardiovascular disease. 

 

3.4: Kaplan-Meier Test 

            The Kaplan-Meier process is a nonparametric technique for 

estimating one of the better criteria for estimating the number of patients 

that live for a particular period of time after treatments. The effect of an 

intervention is measured in clinical trials or community trials by 

estimating the number of individuals who survived or were saved after 

the intervention over a period of time, this can be measured for two 

independent groups, as well as the statistical difference in survival time 

between them. When comparing two different study populations, this can 

be used in this research. The result of KM test applied to data set 350 

cases for the (Gender, Smoker, SPO2, Blood Pressure, Hypertension, 

Diabetes mellitus, Chronic lung disease, Cardiovascular disease) 

variables show in tables (5, 6, 7, 8, 9, 10, 11, 12).   

 

Table 5 the Means for Survival Time for (Gender) in each group 

Means for Survival Time 

 Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

M 39.482 7.093 25.579 53.384 

FM 33.901 5.196 23.716 44.085 

Overall 35.892 4.473 27.124 44.660 

Table 5 gives the estimated mean time to death for male is greater than 

female which the estimated mean of the survival times to death for male 

is (39.482) and for female is (33.901) with the confidence interval 

Variable names Categorization 
               Gender Relative 

Risk (M/F)   Male Female 

Hypertension 
0=No 78 (53.4%) 68 (46.6%) 0.901 

1=Yes 118 (57.8%) 86 (42.2%) 1.078 

Diabetes mellitus 
0=No 117 (54.7%) 97 (45.3%) 0.948 

1=Yes 79 (58.1%) 57 (41.9%) 1.089 

Chronic lung 

disease 

0=No 123 (59.7%) 83 (40.3%) 1.164 

1=Yes 73 (50.7%) 71 (49.3%) 0.808 

Cardiovascular 

disease 

0=No 164 (56.6%) 126 (43.4%) 1.023 

1=Yes 32 (53.3%) 28 (46.7%) 0.898 
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(25.579, 53.384) for male and (23.716, 44.085) for female under 

probability 95%. 

 

Table 6 the Means for Survival Time for (smoker) in each group 

Means for Survival Time 

 Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

non-smoker 29.670 1.840 26.064 33.276 

Smoker 34.174 5.743 22.918 45.431 

Overall 35.892 4.473 27.124 44.660 

Table 6 showed that the estimated mean time until death for non-smoker 

is less than smoker which the estimated mean time until death for smoker 

equal to (34.174) days with the confidence interval (22.918, 45.431) and 

the estimated mean time until death for non-smoker equal to (29.670) 

with the confidence interval (26.064, 33.276) under probability 95%. 

 

Table 7 the Means for Survival Time for (SPO2) in each group 

Means for Survival Time 

 Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Low 34.008 4.652 24.889 43.126 

Normal 32.523 1.657 29.276 35.770 

Overall 35.892 4.473 27.124 44.660 

 

Table 7 shows that the estimated mean time to death for low SPO2 is 

(34.008) days while for normal SPO2 is (32.523) days with confidence 

interval (24.889, 43.126) for low SPO2, (29.276, 35.770) for normal SPO2 

under probability 95%. 

 

Table 8 the Means for Survival Time for (Blood Pressure) in each 

group 

 Means for Survival Time 

 Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Low 27.233 1.789 23.726 30.740 

Normal 41.021 7.301 26.712 55.330 

High 35.416 10.973 13.908 56.923 

Overall 35.892 4.473 27.124 44.660 

Table 8 displays the estimated mean time until death for normal Blood 

Pressure is (41.021) days which is the largest, while for low Blood 

Pressure is (27.233) days and for high Blood Pressure is (35.416) days 
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with confidence interval (26.712, 55.330) for normal, (23.726, 30.740) 

for low and (13.908, 56.923) for high under probability 95%. 

 

Table 9 the Means for Survival Time for (Hypertension) in each 

group 

Means for Survival Time 

 Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 

No 25.708 1.849 22.085 29.331 

Yes 38.272 5.368 27.750 48.794 

Overall 35.892 4.473 27.124 44.660 

Table 9 explains the estimated mean time until death for patients who do 

not have Hypertension is less than who have Hypertension which the 

estimated mean time until death for have Hypertension equal to (38.272) 

days with the confidence interval (27.750, 48.794) while who do not have 

Hypertension equal to (25.708) days with the confidence interval (22.085, 

29.331) under probability 95%. 

 

Table 10 the Means for Survival Time for (Diabetes mellitus) in each  

group 

Means for Survival Time 

 Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 

No 28.662 1.856 25.025 32.299 

Yes 36.479 5.778 25.155 47.804 

Overall 35.892 4.473 27.124 44.660 

From table 10 It is clear that the estimated mean time until death for 

patients who have Diabetes mellitus is greater than who do not have 

Diabetes mellitus which the estimated mean time until death for have 

Diabetes mellitus equal to (36.479) days while who do not have Diabetes 

mellitus is equal to (28.662) days with the confidence interval (25.155, 

47.804) for have Diabetes mellitus and (25.025, 32.299) for do not have 

Diabetes mellitus under probability 95%. 

 

Table 11 the Means for Survival Time for (chronic lung disease) in 

each group 

Means for Survival Time 

 Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 

No 30.069 2.244 25.670 34.467 

Yes 35.475 5.017 25.643 45.308 

Overall 35.892 4.473 27.124 44.660 
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Table 11 shows the estimated mean of the survival times to death for 

patients who have Chronic lung disease is greater than who do not have 

Chronic lung disease which the estimated mean time until death for have 

Chronic lung disease equal to (35.475) days and the estimated mean of 

the survival times to death for patients who do not have Chronic lung 

disease is (30.069) days with confidence interval (25.643, 45.308) for 

have Chronic lung disease and (27.124, 44.660) for do not have disease 

under probability 95%. 

 

Table 12 the Means for Survival Time for (Cardiovascular disease) in 

each group 

Means for Survival Time 

Cardiovascular 

disease 

Mean 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound 

No 43.776 6.809 30.431 57.121 

Yes 23.190 1.911 19.444 26.936 

Overall 35.892 4.473 27.124 44.660 

Table 12 showed the estimated mean time until death for patients who 

have Cardiovascular disease is less than who do not have Cardiovascular 

disease which the estimated mean time until death for have 

Cardiovascular disease equal to (23.190) days with the confidence 

interval (19.444, 26.936) and the estimated mean time until death for do 

not have Cardiovascular disease equal to (43.776) with confidence 

interval (30.431, 57.121) under probability 95%. 

 

3.5: Kaplan Meier Curve. 

The survival plot of Kaplan Meier curve, used to compare different 

groups of subjects and analyze time to event data. The survival curve is 

used to determine the percentage (ratio) of patients who survive a specific 

occurrence, such as death over a period of time this can be computed for 

two groups of patients or subjects, and it can also be calculated for a three 

group of patients or subjects their survival rates differed statistically. 

Below Kaplan Meier survival curve for two factors (Gender and Smoker).  
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Figure 1 survival plot for Gender 

In Figure 1 represent the survival curve for gender the vertical axis 

represents the cumulative of survival and the horizontal axis represent the 

time to event, the blue line is males and red line is females, both lines 

decreasing with time sometimes, the red line is little settled but blue line 

is constantly decreasing and then both lines little settled. We can see 

clearly from table 5 the estimated mean time for meals is (39.48) days 

which is more than females. 

 
Figure 2 survival plot for Smoker 

In Figure 2 represent the survival curve for smoker the vertical axis 

represents the cumulative of survival and the horizontal axis represent the 

time to event, the blue line is non-smoker and red line is smoker shows 

both lines decreasing but blue line is settled also the red line decreasing 

then little settled again decreasing. We can see clearly from table 6 the 

estimated mean time for non-smoker is (29.67) days which is less than 

smoker. 

 

3.6: Fitting Model 

The aim from using the Exponential Survival Model is to show the 

prognostic factor impact on survival in study. The survival function of the 

fitted rate data was used to validate the fit of the model. 
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Model fitting is a procedure a function that takes in a set of parameters 

and returns a predicted data set and 'error function' that provides a number 

representing the difference between data and the model's prediction for 

any given set of model parameters. We applied the model to our data 

using 20 treatments (patient related variables, clinical related variables 

and chronic diseases).  

β: is a Coefficient regression describes the size and direction of the 

relationship between a predictor and the response variable, coefficients 

are the numbers by which the values of the term are multiplied in a 

regression equation. The sign of a regression coefficient tells us whether 

there is a positive or negative correlation between each independent 

variable and the dependent variable. 

 

Table 13 Analysis of Fitting Exponential Model 

Parameter Estimates in Exponential Model 

Parameter β 
Standar

d Error 

 

95% Confidence 

Limits 
Chi-

Square 
Df P-Value 

Lower Upper 

Constant 2.642 1.616 -0.525 5.809    

Age -0.228 0.089 -0.403 -0.053 6.579 1 0.010 

Gender 0.154 0.129 -0.099 0.407 1.423 1 0.233 

Smoker 0.304 0.153 0.004 0.605 4.094 1 0.043 

SPO2 -0.026 0.125 -0.271 0.220 0.042 1 0.838 

WBC 0.122 0.116 -0.105 0.349 1.107 1 0.293 

Lymphocyte -0.088 0.123 -0.329 0.152 0.520 1 0.471 

Monocyte -0.691 0.300 -1.280 -0.102 5.681 1 0.017 

Hb -0.182 0.299 -0.768 0.404 0.345 1 0.557 

RBC 0.031 0.090 -0.146 0.207 0.116 1 0.733 

PLT -0.467 0.304 -1.063 0.128 2.469 1 0.116 

CRP 0.363 0.593 -0.799 1.526 0.337 1 0.561 

Ferritin -0.046 0.115 -0.271 0.178 0.163 1 0.686 

LDH 0.128 0.091 -0.0492 0.306 1.955 1 0.162 

HR 0.061 0.079 -0.093 0.215 0.596 1 0.440 

Blood Pressure 0.263 0.117 0.033 0.492 5.022 1 0.025 

D Dimer 0.348 0.135 0.084 0.612 6.534 1 0.011 

Hypertension 0.271 0.130 0.016 0.526 4.305 1 0.038 

diabetes mellitus 0.398 0.126 0.151 0.645 10.226 1 0.001 

chronic lung 

disease 
0.401 0.130 0.147 0.656 9.749 1 0.002 

cardiovascular 

disease 
0.403 0.178 0.054 0.751 5.542 1 0.019 
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The survival function for exponential model is: 

S (t; X) = exp (   [exp (              …         )])  

However, we can write the Exponential Distribution equation with only 

significant variables as follows: 

S (t; X) = exp (-t [exp (- 2.642 + 0.228 Age – 0.263 Blood Pressure – 

0.304 Smoker +   0.691Monocyte - 0.348 D Dimer – 0.271 Hypertension 

– 0.398 diabetes mellitus  

                        – 0.401 chronic lung disease– 0.403 cardiovascular 

disease)]). 

The survival model is as follows: 

             Log    =                    

We fit the survival model above to the data in covid-19 disease 

     Log    = 2.642 – 0.228 Age + 0.154 Gender + 0.304 Smoker– 0.026 

SPO2 + 0.122 WBC 

                   – 0.088 Lymphocyte – 0.691 Monocyte– 0.182 Hb + 0.031 

RBC – 0.467 PLT 

                   + 0.363 CRP – 0.046 Ferritin + 0.128 LDH + 0.061 HR + 

0.263 Blood Pressure 

                   + 0.348 D Dimer+ 0.271 Hypertension + 0.398 diabetes 

mellitus + 0.401 chronic lung     

                        disease + 0.403 cardiovascular disease +    

 The two patient related variables (Age and Smoker). 

Age is one of the variables affecting to the risk in covid-19 diseases 

decrease by coefficient (β = - 0.228), which is decrease in the risk of the 

death for patient. The significant value is (0.010< = 0.05), so there is 

significant effect on covid-19 with chi-Square test value equal (6.579).  

While, Smoker one of the significant variables because their p-value is 

significant (0.043 < = 0.05), the variable affecting in disease by 

coefficient (β = 0.304), which is increase in the risk of the death for 

patient. 

 The significant variables in clinical related variables (Blood 

Pressure, Monocyte and D Dimer) 

Our results showed that (Blood Pressure, D Dimer and Monocyte) 

clinical related variables are significant because their p-values are (0.025, 

0.011 and 0.017 < = α = 0.05). 

Blood Pressure and D Dimer are two factors affecting in covid-19 disease 

increase by coefficient (β =0.263 and 0.348) respectively, which is 

increase in the risk of the death for patient, with chi-Square test values 

equal (5.022 and 6.54)  

But, Monocyte factor affect in the disease decrease by coefficient (β = - 

0.691), which is decrease in the risk of the death for patient, the chi-

Square test value is equal to (5.681) for Monocyte factor. 
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 The result show in chronic diseases (Hypertension, diabetes 

mellitus, chronic lung disease and cardiovascular disease).  

All factors of chronic disease are significant because their p-value are less 

than (0.05), with coefficients equal (β = 0.271, 0.398, 0.401 and 0.403) 

and chi-square test values equal to (4.305, 10.226, 9.749 and 5.542) 

respectively, so all factors which are increase in the risk of the death for 

patient. 

In addition, diabetes mellitus will be one of the significant factors in our 

study; because it has a greater value in chi-square test column (10.226) 

with significant value of (0.001 <= 0.05). 

 The variables that do not affect to the risk of the death for patient 

are (Gender, SPO2, WBC, Lymphocyte, Hb, RBC, PLT, CRP, Ferritin, 

LDH, HR) they are not significant factors because their p-value are 

greater than (0.05). 

 

Conclusions  

The following conclusions have been reached after studying the data on 

covid-19 in Erbil city: 

1. Only three patients were found to have normal CRP levels, and 

none of them had died from the disease. All other death cases were 

discovered to have high blood inflammation, which indicates that patients 

with COVID-19 had raised CRP levels. 

2. In the study's 44 death cases overall, 33 had abnormally high HR, 

36 had raised LDH, and 43 had elevated Ferritin. 213 patients (60.9%) 

had normal blood pressure, while 25 of 44 cases resulted in deaths. The 

results for HR and D Dimer indicate that 44 patients who died all had low 

hemoglobin and high D Dimer. The results indicate that, out of all 44 

deceased cases had high D Dimers. 

3. Our results indicate that, up to the age of 60, females had a higher 

incidence of covid-19 than males, and that males 60 years of age or older 

had a greater risk of getting covid-19. In the smoker variable, men were at 

a higher risk than women by a ratio of (1.545), which indicates that 

smoker meals are (1.5) times more likely to covid-19, and for the non-

smoker patient’s female are at higher risk. According to our results, 

female patients with low SPO2 had a higher risk than males, and those 

with normal SPO2 males had slightly higher risk than females. 

4. Male patients with low monocyte levels were more than 4 times 

more at risk, although larger risks for normal and high monocyte levels 

were seen in female patients. 

5. Females are more at risk than males when their RBC is high or 

normal, but when their RBC is low, men are 2.5 times more at risk than 

women. It illustrates that in patients with normal (D Dimer and CRP), 
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males are at higher risk than females, whereas females are at higher risk 

when the (D Dimer and CRP) are high. When their ferritin levels were 

high, females were at an increased relative risk of (0.759) compared to 

males. 

6. For Chronic diseases; patients with (Hypertension and Diabetes) 

diseases meals are at higher risk than females to have covid-19. Higher 

risk rates have been noted in females related to meals to have covid-19 

for patients with Chronic lung disease and Cardiovascular disease. 

7. The result of KM test shows the estimated mean time to death for 

male is greater than female. the estimated mean time to death for low 

SPO2 is greater than normal SPO2. The estimated mean time until death 

for normal Blood Pressure is greater than other groups (Low and High). 

For the patients who have Chronic diseases (Hypertension, Diabetes 

mellitus, Chronic lung disease), the estimated mean of the survival times 

to death are greater than who do not have (Hypertension, Diabetes 

mellitus, Chronic lung disease). While, the estimated mean time until 

death for patients who have Cardiovascular disease is less than who do 

not have Cardiovascular disease. 

8. According to the Exponential model, identified that the most 

prognostic factors that influenced in covid-19 patient’s survival are (Age, 

Blood Pressure, Smoker, Monocyte, D Dimer, Hypertension, diabetes 

mellitus, chronic luge disease, cardiovascular disease). 

 

References 

1. CAMILLERL, L. (2019). History of survival analysis. the sunday 

times of malta, p. 53. 

2. EKMAN, A. (2017). Variable selection for the Cox proportional 

hazard model. Umea, John Wiley & Sons, Inc.  

3. LAWLESS, J. F. (2002).  Statistical Models and Methods for 

Lifetime Data. 2nd ed. Canada: A John Wiley & Sons, Inc. 

4. LEE, E. T. & WANG, J. W. (2003). Statistical Methods for 

Survival Data Analysis. 3rd ed. Canada: John Wiley & Sons, Inc. 

5. MORRIS, J. A. & Gardner, M. J., (1988). Calculating confidence 

intervals for relative risks (odds ratios) and standardised ratios and 

rates. British Medical journal (Clinical research ed.), 296(6632), p.1313. 

6. ABUBAKAR, S. & ALKASSIM, R. (2017). The Kaplan Meier 

Estimate in Survival Analysis. Biom Biostatistics Int J, 5(2), p.128. 

7. LAWLESS, J. F. (2003). Statistical Models and Methods for 

Lifetime Data. 2nd ed. Canada: A John Wiley & Sons, Inc. 

8. LIU, X. (2012). Survival Analysis Models and Applications. 1st ed. 

United Kingdom: A John Wiley & Sons, Ltd. 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-38- 
 

9. PINTO,  J.  D.  (2015). Outlier Detection in Survival Analysis 

based on the Concordance C-index. In Bioinformatics, pp. 75 -82.  

10. QI, J. (2009). Comparison of Proportional Hazards and Accelerated 

Failure Time Models. (Doctoral dissertation).  

11. STARE, J. & BOULCH, D. M. (2016). Odds Ratio, Hazard Ratio 

and Relative Risk. Advances in Methodology and Statistics, 13(1), pp. 56-

67. 

12. WHO, (2019) World Health Organazation . [Online] Available at: 

https://www.who.int/ar/emergencies/diseases/novel-coronavirus-

2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19/  

[Accessed 24 May 2022]. 

13. OBED, S. A. & MAWLOOD, K. I., (2019). Study and Analysis of 

the Chest Cancer Data Using Survival Models. Qalaai Zanist Scientific, 

4(2), pp. 2518-6558. 

14. LEE, E. T. & GO, O. T., (1997). Survival Analysis in public Health 

Research. Annu. Rev. Public Health, Volume 18, p. 105–34. 

15. Daowen, Z. (2002). Modeling Survival Data with Parametric 

Regression Model. ST 745, 100-119. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.who.int/ar/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19/
https://www.who.int/ar/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19/


Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-39- 
 

Assessing Logistic and Poisson Regression Model for 

Analyzing Data Count of Patients with Tuberculosis 

Disease in Erbil, Iraqi Kurdistan Region 

 
Asst. Prof. Dr. Paree khan Abdulla Omer 

Pareekhan.omer@su.edu.krd 

07504702219 

College of Administration and Economics 

Department of Statistics & informatics 

Salaheddin University-Erbil 

 
Abstract 

          Many studies choose to analyze and classify count variables as 

binary. The main purpose of this research is to determine how several 

predictor variables and a response variable relationship to each other’s. 

To achieve this, logistic and Poisson regression models were being used. 

The review of patient data count for TB disease in Erbil, Iraqi Kurdistan 

Region, is the main focus of this research. where Gender (male, female) is 

a categorical response variable and there are multiple predictor variables. 

The data collected on this disease indicates that it might be a big problem 

in our society, as it affects a wide range of people for a number of 

reasons. The total number of cases during that time was (1346). (2012 to 

2018). To assess each model's goodness of fit, two criterions were used. 

The results showed that the Logistic regression model is the best fit in 

modeling binary response variable in the form of a count data based on 

the two evaluation criteria used [Akaike Information Criterions (AIC) and 

Bayesian Information Criterions (BIC)]. Microsoft Excel, Stata 16, and 

SPSS 25 are the statistical application software used. 

Keywords: logistic regression, Poisson regression model, model 

selection criteria.  
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رؼذ ٓشاعؼخ ث٤بٗبد  .ُزحو٤ن رُي ، رْ اعزخذاّ ٗٔبرط الاٗحذاس اُِٞعغز٢ ٝثٞاعٕٞ  .اُجؼغ

 .أُشػ٠ أُظبث٤ٖ ثٔشع اُغَ ك٢ أسث٤َ، إه٤ِْ ًشدعزبٕ اُؼشام أُحٞساُشئ٤غ٢ ُٜزا اُجحش

رش٤ش اُج٤بٗبد  .ح٤ش ٣ؼزجش اُغ٘ظ )رًش، أٗض٠( ٓزـ٤ش اعزغبثخ كئ٣ٞخ ٝٛ٘بى ٓزـ٤شاد رٞهغ ٓزؼذدح

عٔؼٜب حٍٞ ٛزا أُشع إ٠ُ أٗٚ هذ ٣ٌٕٞ ٓشٌِخ ًج٤شح ك٢ ٓغزٔؼ٘ب ، ح٤ش أٗٚ ٣ؤصش ػ٠ِ اُز٢ رْ 

ٓغٔٞػخ ٝاعؼخ ٖٓ اُ٘بط ُؼذد ٖٓ الأعجبة. ٝثِؾ اُؼذد الإعٔب٢ُ ُِٔشبٛذاد خلاٍ رِي اُلزشح 

أظٜشد  .ُزو٤٤ْ ٓلاءٓخ ًَ ٗٔٞرط ، رْ اعزخذاّ ٓؼ٤بس٣ٖ .(2195-2192( حبُخ ٖٓ )9431)

رط الاٗحذاس اُِٞعغز٢ ٛٞ الأٗغت ُ٘ٔزعخ ٓزـ٤ش الاعزغبثخ اُض٘بئ٤خ ك٢ شٌَ ث٤بٗبد اُ٘زبئظ إٔ ٗٔٞ

ٝٓؼب٤٣ش أُؼِٞٓبد  (AIC) ٓؼب٤٣ش ٓؼِٞٓبد رؼذاد ث٘بءً ػ٠ِ ٓؼ٤بس١ اُزو٤٤ْ أُغزخذ٤ٖٓ

(BIC) .Microsoft Excelٝ Stata 16 ٝ SPSS 25  ٢ٛ ثشآظ اُزطج٤وبد الإحظبئ٤خ

 .أُغزخذٓخ

 

 

1. Introduction 

Regression analysis as a statistical methodology utilizes the relation 

between two or more quantitative variables. that is, a response variable 

can be predicted from the other(s). This methodology is widely used in 

commercial, social, behavioral, and biological sciences among other 

disciplines. Regression may be of two types: linear and nonlinear. Simple 

and multiple linear regression are the different types of linear regression 

(Nduka, 1999), while log-linear, quadratic, cubic, exponential, Poisson, 

logistic, and power regression are nonlinear regressions. Notably, Poisson 

and Logistic regression are of interest for us in this research. 

Statistical methods with the many variables are commonly used in 

general health science literature. In the literature, the terms "multivariate 

analysis" and "multivariable analysis" are often used interchangeably. 

The relationship between two or more predictor (independent) variables 

and one outcome (dependent) variable is explored using multivariable 

methods. The outcome variable's predicted value is represented by the 

relationship model as a sum of products, each of which is generated by 

multiplying the independent variable's value by its coefficient. (Park, 

(2013)). 

In many cases research focuses on models with a categorical response 

variable. Considering that a number of the conditions for this technique's 

assumptions will not be met, we could not perform a multiple linear 

regression in this situation. We would instead perform a logistic 

regression analysis. Logistic regression may thus be seen as a method 

similar to multiple linear regression that also takes into consideration the 

categorical nature of the response variable. The logistic regression 

framework may be used to examine a response structure that has an 

outcome variable and a set of explanatory variables (one or more). There 

are so many ways in which proportions and probabilities differ from 

continuous variables. They have a range of possible values between (0 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-41- 
 

and 1), whereas continuous variables can potentially take any value 

between plus or minus infinity. As a result, we cannot assume that a 

proportion seems to have a normal distribution and we must recognize 

that proportions have a binomial distribution. The mean and variance of 

the binomial distribution are not independent, in opposed to the normal 

distribution. (Park, (2013)). 

When the outcome is a count, Poisson regression is useful. Similarly, to 

how logistic regression is used to estimate odds ratios in comparing 

various exposure groups, it is used to estimate rates or counts in 

comparing various exposure groups. Further, logistic and Poisson 

regression are used to determine the most important variables and the 

direction of each variable's effect. These models help researchers to 

account for such data contained in a series of observations between the 

dependent and independent variables (Armstrong, 2012), (Ijomah, et al., 

2018). 

Logistic regression and multiple regression models are similar to the 

general Poisson regression model. The Poisson distribution has many 

keeping count applications, include: 1) Telecommunication, 2) Biology, 

3) Radioactivity, etc. Similar to the previous example, logistic regression 

is an essential model to take account when a response variable has two 

possible outcomes, such as the financial performance of the company 

(profit or loss), blood pressure, etc. For the analysis of data from either 

observational or experimental investigations, both models are suitable 

(Michael et al, 2005). Given that the response results are discrete (or 

binary response variables), Poisson and Logistic Regression models were 

taken into consideration in this article. (Ijomah et al., 2018). 

 

2. Logistic Regression models with Binary Response Variable 

Logistic regression is foremost used to model a binary variable based on 

one or more other variables, called predictors. The binary variable being 

modeled is generally referred to as the response variable, or the 

dependent variable. used the term ―response‖ for the variable being 

modeled since it has now become the preferred way of designating it. For 

a model to ft the data well, it is assumed that (Hilbe, 2015): 

The predictors are uncorrelated with one another. 

they are significantly related to the response. 

the observations or data elements of a model are also uncorrelated. 

I have emphasized that binary response logistic regression is based on the 

Bernoulli probability distribution, which consists of a distribution of (1 

and 0). The probability function can be expressed for a random sample as: 

      ∏  
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where the joint PDF is the product, Π, of each observation in the data 

being modeled, symbolized by the subscript (i). then characterize the 

Bernoulli distribution for a single observation as: 

           
        

                   

Logistic regression models a relationship between predictor variables and 

a categorical response variable, used when the response has two possible 

outcomes. It is sometimes called the logistic model or logit model, 

analyzes the relationship between multiple independent variables and a 

categorical dependent variable, and estimates the probability of 

occurrence of an event by fitting data to a logistic curve. There are two 

models of logistic regression, binary logistic regression and multinomial 

logistic regression. Binary logistic regression is typically used when the 

dependent variable is dichotomous and the independent variables are 

either continuous or categorical (Park, 2013). Examples of binary 

responses could include passing or failing a test, responding yes or no on 

a survey, and having high or low blood pressure. Consider the simple 

linear regression model: 

                      ,                         (3) 

where the outcome     is binary, taking on the value of either 0 or 1. The 

expected response        has a special meaning in this case. Since       

we have: 

                               (4) 

Consider      to be a discrete random variable for which we can state the 

probability distribution as follows: 

 

   Probability  

1            

0              

 

Thus,    is the probability when      and      is the probability that 

    . With the logistic model, estimates of    from equations like the 

one above will always be between 0 and 1.  By definition of expected 

value of a random variable in equation (4), we obtain  

                                                (5) 

Equaling equation (4) and (5). we thus have 

                                       (6) 

Then, the logistic mean response function is: 

         
             

               
                  (7) 
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3. Maximum Likelihood Estimation (logistic regression 

estimators) 

 

Let the discrete random variable    be Bernoulli random variable and 

each    observation is an ordinary Bernoulli random variable where: 

                    

            
}                          (8) 

Then, its probability distribution is representing as follows: 

         
        

            ,               ,                                  

(9) 

Note that          and             

hence,        simply represents the probability that, since the    

observation are independent. Their joint probability function is: 

              ∏       ∏  
        

                          

 

   

 

   

 

Taking logarithm of equation (10), then the joint probability function: 

                      ∏  
        

    

 

   

 

 ∑[      (
  

    
)]  ∑                           

 

   

 

   

 

Since          for a binary variable, it follows from equation (7) that: 

                      
                     (12) 

From equation (7), we obtain 

    (
  

    
)                                     

And equation (11) can be expressed as follows: 

            

 ∑           

 

   

 ∑    (           )

 

   

                            

Where          replaces              , to show explicitly that this 

function is now viewed as the likelihood function of the parameter to be 

estimated, given the sample observation (Ijomah et al. ,2018). 

The maximum likelihood estimates of   ̂   and   ̂   in the simple logistic 

regression model are those values of     and    that maximize the log-

likelihood function in Equation (15). Computer intensive numerical 

search procedures are therefore required to find the maximum likelihood 
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estimates of  ̂  and  ̂ . Once the maximum likelihood estimates  ̂  and 

 ̂  are found, we substitute these values into the response function in 

Equation (7) to obtain the fitted response function. We shall use   ̂  to 

denote the fitted value for the     case 

 ̂  
     ̂   ̂    

              
                   

The fitted logistic response function is as follow: 

 ̂  
     ̂   ̂    

              
                   

 

In fact, from Multiple Logistic Regression Model there are several 

predictor variables usually required to obtain adequate description and 

useful predictions. In extending the simple logistic regression model, we 

simply replace          in Equation by                 
    . To simplify the formula, we use matrix notation and the following 

three vectors: 

    =                              (17) 

From equation (17) the simple logistic function (7) extends to the 

multiple logistic response function as follows: 

     
         

           
                  

 

4. Poisson Regression model with Binary Response Variable 

 Poisson regression is frequently applied to count data. Count data is 

defined as "the number of occurrences of a behavior in a specific period 

of time". Integers must only be non-negative in count data (Karazsia et al, 

2008). Hence A generalized linear regression model with a logarithmic 

link function is called Poisson regression (Durrant, 2016). The Poisson 

distribution from the discrete distribution family can be expressed to 

represent variables with such asymmetric right-slope distributions 

(Moksony and Hegedus, 2014). Let    and    be observations from a data 

set. Here, the numbers    and    are respectively a vector of independent 

and dependent variables. Poisson regression analysis assumes that the    

shows the Poisson distribution. The probability density function for the 

Poisson distribution with the parameter    is given in the following 

formula; 

    |    
  

      

   
                                         

The number of events occurring is denoted by the symbol    and the ratio 

of events occurring per unit of time is denoted by the symbol   . In other 

words,    provide the distribution's average. The probability here changes 
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as a function of   . The Poisson probability distribution has a right-angled 

skew. However, when    increase, the distribution gets closer to the 

normal distribution. The Poisson regression model's equal mean and 

variance is its most important feature. Because distortions are apparent in 

the assumption that the conditional expected value is equal to the variance 

and the assumption is not met, over- or under-dispersed data sets cannot 

be described by the Poisson distribution. In this case, updating the data 

set or starting the analysis with different methods may be a solution. The 

expected value and variance of    are given: 

       |          |                   

 

The link function illustrating the relationship between the expected value 

and the independent variables must have the form specified in Equation 

(21) in order to ensure that the expected value of    does not take 

negative values (Cameron and Trivedi, 1998). 

                                           

In this equation,    is an exponential function of the arguments.    is the 

same as given in Equation below: 

                                
                 

Where  0,  1,.., k represent the unknown parameters.  

 

5. Maximum Likelihood Estimation (Poisson Regression 

estimators) 

There are many methods to calculating   estimators in the Poisson 

regression analysis based on the distribution of the dependent variable   . 

Maximum likelihood (MLE) method, artificial maximum likelihood 

(PMLE) method, and generalized linear models (GLM) are the most 

commonly applied and well-known of these techniques. The most used 

method for regression models is (Newton Raphson iteration) approach is 

typically employed in the likelihood method (MLE). The Poisson 

regression model's log likelihood function is as follows given an 

observation set: 

   |       ∑    |   

 

   

 ∏
  

      

   

 

   

              

When the logarithm of this function is taken, Equation below is obtained. 

       ∑                   

 

   

              

Accordingly, the Poisson MLE of ( ) value is calculated from the 

expression in Equation (25), (Durmuş and Güneri, 2020). 
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∑         

 

   

                    

6. Wald statistic 

The Wald statistic can be used to assess the contribution of individual 

predictors or the significance of individual coefficients in a given model. 

The Wald statistic is the ratio of the square of the regression coefficient to 

the square of the standard error of the coefficient. The Wald statistic tests 

the hypothesis that the respective parameter    is equal to zero:  

        

        

The Wald statistic is asymptotically distributed as a Chi-square 

distribution: 

   
  

 

    
                        

Each Wald statistic is compared with a Chi-square with 1 degree of 

freedom. Wald statistics are easy to calculate but their reliability is 

questionable. (Bewick et al., 2005) 

 

7. Model Selection 

The Model selection criteria considered in this research are Akaike 

Information Criterions (AIC) and Bayesian Information Criterions (BIC), 

the small values of BIC and AIC model will be chosen as the best model 

for the selected models. 

 

7.1 Akaike Information Criterion (AIC) 

When comparing statistical models fitted by maximum likelihood (ML) 

to the same data, the Akaike Information Criterion (AIC) is used to 

measure the relative superiority of each model for the given data set. The 

statistic penalizes for the number of predictors employed in the model and 

takes into account model parsimony, as a result: 

                            

 

Where         In is the natural logarithm (Likelihood) is the value of the 

likelihood  

                    is the number of parameters in the model. 

AIC can be calculated using residual sum of squares from regression 

(Henry, 2010):  

                               
Where: 

   is the number of data points (observations).      is the residual sum of 

squares, the AIC values for given data are meaningless, but when they are 
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compared to the AIC values of competing models, they take on meaning. 

The model with the smallest value of AIC among competing models is 

the best (ideal) model for the given data set, the AIC is used to choose a 

model that fits the data well but has a small number of parameters; as a 

result, the AIC penalizes the addition of parameters (Adeti, 2016). 

 

7.2 Bayesian Information Criterion (BIC) 

Another estimator evaluating model fit for a given data among different 

types of non-nested model is the Bayesian information criterion (BIC), 

and its formula is as follows: 

                               

Where: 

   The model's maximum likelihood function. 

   Number of model parameters. 

   Number of observations (sample size). 

The best model to fit the data is the one with the minimum value of BIC 

(Cameron and Trivedi, 2013). 

 

8. Data collection 

The data were collected on the Tuberculosis disease from (Chest and 

Health Center / Health Ministry - Erbil). This disease might be a big 

problem in our society where caused many people and there are many 

reasons affected on the human. Tuberculosis (TB) is caused by germs that 

are spread from person to person through the air. TB usually affects the 

lungs, but it can also affect other parts of the body, such as the brain, the 

kidneys, or the spine. A person with TB can die if they do not get 

treatment. TB disease can be treated by taking several drugs for 6 to 12 

months. It is very important that people who have TB disease finish the 

medicine, and take the drugs exactly as prescribed. If they stop taking the 

drugs too soon, they can become sick again; if they do not take the drugs 

correctly, the germs that are still alive may become resistant to those 

drugs.  

The total data of this disease for this study was (1346) case during (2012 

to 2018). The data contains these variables (Years, Gender, Age, 

Transported or not Transported, Permanent Residence, Nationality, Types 

of TB disease and Number of times of infection). 

   Gender (male or female), Response variable encoding in binary 

response for the criterion variable, in this case it will classify as: 

  ,
       
     

 

Explanatory variables = Ages, transported or not transported, Permanent 

Residence, Nationalty, Types of TB disease and Number of times of 

infection. 
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9. Results of two regression models  

This section is divided into two parts; 1) Fitted Logistic Regression and 

Poisson Regression models. 2) Comparison of the estimated model 

parameters and identification of the optimal model using the two 

criterions. 

 

9.1 Fitted Logistic Regression and Poisson Regression models 

In this section lists the regression coefficients for both logistic regression 

model and Poisson regression model along with their standard error 

values and Wald test statistics for the coefficients of related parameters. 

There is important to put the hypothesis for both models: 

  : The model adequately describes the data 

  : The model does not adequately describe the data 

We used the goodness of fit tests, if p-value of Wald test is less than 

accepted          level, the test would reject the null hypothesis of an 

adequate fit, and if it is not then accepted the null hypothesis. illustrated 

the output of both models in table accordingly of the software used. As 

can be observed, some parameters' maximum likelihood coefficients are 

statistically significant at 5%; statistically significant coefficients. The 

log-likelihood function (maximum likelihood estimators) of the Logistic 

regression is used to estimate the parameters denoted as             . 

the response variable is (Gender), as categorical variable. The usual way 

to do this is with an indicator variable.  In simple linear regression, we 

modeled the mean    of the response variable (y) as a linear function of 

the explanatory variable:          . When y is just (male or female), 

the mean is the probability     of a man. In Logistic regression model the 

mean     in terms of an explanatory variable     . We might try to relate 

    and     , as in simple linear regression:          . 

Unfortunately, this is not a good model. Whenever       , extreme 

values of      will give values of         that fall outside the range of 

possible values of    ,        . The logistic regression solution to 

this difficulty is to transform the odds  
 

   
  using the natural logarithm. 

We use the term log odds or logit for this transformation. A model is 

typically thought of as a simplification of a more complex situation. 

The fitted Logistic response function and the fitted values (estimates for 

the Model) 

in Table (1) can be expressed as; 

 ̂  
      ̂   ̂     ̂    

        ̂   ̂     ̂    
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 ̂  
                              

                                
                

 

Table (1) Estimated Parameters, Standard Errors, and Wald Test 

Statistic 

 Logistic regression model Poisson regression model 

 Coef. S.E. Wald Sig. Exp(B) Coef. S.E. Wald Sig. Exp(B) 

Con

s, 
3.3793 0.6814 4.96 0.000 

29.350 

1.3967 0.5473 2.55 0.011 

4.0418 

X1 -

0.1468 
0.1475 -0.99 0.320 

0.8634 

-0.0975 0.1075 -0.91 0.364 

0.9071 

X2 -

0.0050 
0.0035 -1.44 0.149 

0.9950 

-0.0023 0.0026 -0.87 0.384 

0.9977 

X3 0.0852 0.1607 0.53 0.596 1.0889 0.0418 0.1164 0.36 0.720 1.0426 

X4 0.0586 0.1082 0.54 0.588 1.0603 0.0311 0.0728 0.43 0.669 1.0315 

X5 
-

1.4030 
0.0866 -16.19 0.000 

0.2458 

-0.9064 0.0639 -

14.1

7 

0.000 

0.4039 

X6 -

1.0992 
0.5127 -2.14 0.003 

0.3331 

-0.7481 0.0452 -1.66 0.098 

0.4732 

 

From the results, it is seen that both availability of (  ) and (  ) played 

major roles on the (TB disease)’, When the coefficients are examined by 

the Wald Chi square test, it is seen that (     ) of them are significant 

because their (p-values) of the test less than 5% level, with intercept too. 

It implies that availability of (types of TB disease) and (Number of times 

of infection) are the major determining factors on the TB. while (    
          ) of estimated coefficient are not significant because their p-

values are greater than 5% level.  

Considering for the Poisson regression, the log-likelihood function for 

Poisson regression to estimate the maximum likelihood estimators 

denoted as    ,         and it is obtained as in table (1), The Poisson 

Regression Model with significant parameters estimates as follows: 

   ̂                                            

 ̂                                               
Table above also shows that only on availability 

(                      ) has main effect on the TB with significance (p-

value = 0.000 < 0.05). while (                                ) was 

seen not to have any effect, hence, insignificant. 

 

9.2 Comparison and identification of the optimal model 

In this part we present a table of model selection of two types of 

regression (Logistic and Poisson regression) models by criterions as well 

as some concepts that mentioned before, their values can be used for 
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performing model selection based on comparison to models that fit the 

same data. the table supports the research as follows:  

 

Table (2) Model selection by some criterions for both Logistics and 

Poisson regression models 

 Iteration 0:   log likelihood = -

607.68524 

Iteration 0:   log likelihood = -

737.24221 

 Iteration 1:   log likelihood = -

584.47878 

Iteration 1:   log likelihood = -

693.97713 

 Iteration 2:   log likelihood = -

584.24745 

Iteration 2:   log likelihood = -

693.48056 

 Iteration 3:   log likelihood = -

584.24728 

Iteration 3:   log likelihood = -

693.48002 

 Iteration 4:   log likelihood = -

584.24738 

Iteration 4:   log likelihood = -

693.48002 

 Logistic regression model Poisson regression model 

Number of obs.    1,346 1,346 

Null Deviance 568.4945 682.9600 

Pearson    9245.709 9335.277 

AIC 0.878524 1.040832 

BIC -8478.857 -8964.391 

Log likelihood    -584.24727 -693.4800 

Variance function                     

Link function                                   

 

From the results of table (2) show the logistic regression model values of 

their criterions have the lowest of all. Then, it can be seen that the value 

of Null Deviance, Pearson    and Log likelihood for logistic regression 

model equal to (568.4945, 9245.709, -584.24727) respectively, and their 

values less than Poisson regression model. where the Deviance statistic is 

distributed approximated a Chi-square distribution. The null Deviance 

equal as Chi square distributed with the model degree of freedom (1). To 

assesses the fit of the two models the best model is the one which has the 

lowest AIC and BIC and here equal to (0.878524, -8478.857) for logistic 

regression model. The Poisson regression model of the dataset had the 

largest values of all criterions and indicating a poor fit to the data. Using 

logistic regression model for this dataset and in the case of binary 

response variable is a good alternative of Poisson regression model. it had 

the smaller values of that criterions when compared with Poisson 

regression model. This indicating that logistic regression model better 

goodness of fit.  
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10.  Conclusion  

In the last section we have studied the performance of each model, the 

last comparison reaches some conclusions that differ from the results:  

1. The best fit for the data of TB disease is the logistic regression 

model.  

2. The best logistic regression model identified is when the 

explanatory variables are 

 (  : Types of TB Disease) and (  :Number of times of infection) (since, 

there are coefficients that are significant at 5% with p-value 0.000 and 

0.003 respectively.  

3. The Poisson regression model also identified that had coefficient 

significant at5% with p-value 0.000 for the explanatory variable are (  : 

Types of TB Disease).  

4. Results showed that the Logistic regression model is the best fit in 

modeling binary response variable in form of a count data; based on the 

two assessment criteria employed Akaike Information Criterion (AIC) 

and Bayesian Information Criterion (BIC)].  

5. The research identified Logistic regression model to be more 

suitable for the observation considered. 
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Abstract  

Forecasting the future behavior of time series is an essential issue in 

statistical sciences since it is required in many aspects of life.  Iraq and its 

region are facing a real problem in electrical power generation. For this 

purpose, forecasting the power generation has drawn the attention. 

Electric power generation in the Kurdistan Regain Iraqi (KRI) is crucial 

because it distributes the power in the region, Kirkuk and Mosul. Data 

were collected from (Iraqi-Kurdistan Regional Government Ministry of 

Electricity, General Directorate of Control & Communication, Kurdistan 

Dispatch Control Center).  

 in this research were used Artificial neural networks were used by the 

method of inverse propagation of error and the selection of the best model 

using to forecasting elect the minimum value of MSE (Mean Square 

Error) by using the statistical criteria to forecasting this data. 
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 الولخص 

٣ؼزجش اُز٘جؤ ثبُغِٞى أُغزوج٢ِ ُِغلاعَ اُض٤٘ٓخ ٓغأُخ  أعبع٤خ ك٢ اُؼِّٞ الإحظبئ٤خ ح٤ش أٜٗب 

ٓطِٞثخ ك٢ اُؼذ٣ذ ٖٓ عٞاٗت اُح٤بح ، ح٤ش ٣ٞاعٚ اُؼشام ٝٓ٘طوزٚ ٓشٌِخ حو٤و٤خ ك٢ ر٤ُٞذ اُطبهخ 

 -اٌُٜشثبئ٤خ. ُٜزا اُـشع ، ُلذ اُز٘جؤ ثز٤ُٞذ اُطبهخ .  ٣ؼذ ر٤ُٞذ اُطبهخ اٌُٜشثبئ٤خ ك٢ ًشدعزبٕ

ٔغ اُج٤بٗبد ٖٓ اُؼشام أٓشًا ثبُؾ الأ٤ٔٛخ لأٗٚ ٣ٞصع اُطبهخ ا٠ُ  ٓحبكظخ ًشًٞى ٝأُٞطَ. رْ ع

)ٝصاسح اٌُٜشثبء ك٢ حٌٞٓخ إه٤ِْ ًشدعزبٕ اُؼشام ، أُذ٣ش٣خ اُؼبٓخ ُِشهبثخ ٝالارظبلاد ، ٓشًض 

 ٓشاهجخ الإسعبٍ ك٢ ًشدعزبٕ(.
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ك٢ ٛزا اُجحش رْ اعزخذاّ اُشجٌبد اُؼظج٤خ الاطط٘بػ٤خ ثطش٣وخ الاٗزشبس اُؼٌغ٢ ُِخطأ   

ظبئ٢ أهَ ه٤ْ ُِٔغٔٞع ٓشثؼبد اُخطأ اُز٘جؤ ثٜزٙ ٝاخز٤بس أكؼَ ٗٔٞرط ثبعزخذاّ  أُؼ٤بس الاح

 اُج٤بٗبد.

1. NTRODUCTION  

    ANN forecasting is a technology that has attracted significant interest 

in a range of fields, including currency rates, financial resources, 

meteorological conditions, river flow, and so on. ANN is commonly used 

to explain the behavior of non-linear data because they do not need rigid 

and precise parameters for prediction. 

 

2. Theory Part  

2.1 Characteristics of ANN  

ANN have a few basic properties. Among them are the following; 

Competitive learning takes place among the output layer's neurons, i.e., 

only one neuron wins the competition when an input pattern is presented. 

In most cases, the neurons are organized in a two-dimensional lattice. The 

neurons are selectively tuned to different input patterns and their 

positions are organized in relation to one another, resulting in a 

meaningful coordinate system for distinct input characteristics across the 

lattice. A distinctive feature is the formation of a topographic map of the 

input patterns. The neurons (coordinates) are the fundamental statistical 

properties present in the input patterns. The creation of this paradigm was 

sparked by the discovery of topologically organized computational maps 

in the human brain. However, it is unique in its ability to receive and 

process the transmission of an electrical signal along the length of the 

nerve that makes up the brain's association system. The neuron is made 

up of components dendrite and is a group of entrance through which cell 

receives information from neighboring cells. The human brain is 

composed of a huge number of neurons that have complex internal 

connections that have complex internal connections that make up a large 

network of nerves (neurons) that share some characteristics with each 

other with other cells of the body. Each cell contains three parts: the cell 

body and the dendritic branches (Dendrites) and axon (Axon). Dendrites 

extend from the cell body to other nerves to form a neural network, and 

the neural ganglion (Synapse) represents a pathway or gateway to connect 

the dendritic branching coming from another nerve. The inputs reach the 

cell body, some excite the cell and stimulate it and others inhibit it and 

the ganglion (nerve) works to integrate or accumulate signals in the cell 

body, and when it exceeds the required level (Threshold) of the cell it will 

be inhibited and passed to the other cell along the axon, and branching 

The dendritic modulation (changing) the amplitude of the signal 

transmitted through it, and this modulation changes with time, as in the 
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learning process of an artificial neural network. It can be seen in Fig. 1 

and Fig. 2 is shown the ANN to simulate the basic properties of a 

biological neuron, where the input connections are represented by lines 

corresponding to the dendritic branches, which is the output to another 

nerve. Biological and weighted inputs are collected in the summation box 

that corresponds to the body of the neuron to determine its level of 

influence to produce the output signal representing the input to other cells 

associated with it. In terms of NET, computed with the following 

formula. Net=WX, where X: nxxx ,...,, 21 represented the input vector,
 

mwww ,...,, 21 represented the weights vector (Hagan et al., 1996; 

Poznyak et al, 2001; Stergiou and Siganos, 1996(. 

 

 
Fig. 1 Components of a Nerve Cell  

 

                                   Cell Body                  Weights                             

Inputs                                              

      Outputs       

iyn                       Axon   

   

                       

 

Dendrites         Synapses         Summation       Sigmoid Function            

   

 

Fig. 2 Components of the ANN  

 

 

2.2 Neural Network using Back Propagation 

In the 1970s, the main cause of the decline in interest in neural networks 

is due to the limitations of a single-layer network. In these networks a 

collection of inputs is used to determine a set of outputs. These networks 

employ the supervised teaching approach. The objective of the training 

process for these networks is to compromise between the network’s 

 

 

 

 

 

 

 

bias Transfer 

Function 
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ability to respond properly to the training input samples stored in the 

network to respond effectively to input that is similar but not identical to 

the training input samples. 

 

2.3 The Back Propagation of Input Training Samples Stage 
1. The stage of forward feeding of the input training samples. 

2. Stage computation and back propagation of output error. 

3. Stage synthesis (determination) of weights.  

The network testing phase comes after the training phase, and the forward 

propagation phase is only one of the stages. The error reverse propagation 

network training by using the minimum value of the total error square of 

the outputs computed by the network, which is dependent on the 

magnitude of the error. Weights are updated between layers until the ideal 

weights are identified that provide the best fit for the model. The basic 

purpose of a back propagation network is to minimize error until it has 

learnt through training. Training tries to adjust the network starting with 

random weights until the error is as reduced as feasible. 

 

2.4 Back Propagation ANN in Time Series Forecasting 

The following stages outline the ANN prediction process  

The first step: Selection of Variables 

The observations that represent the problem whose values to be 

forecasted are carefully selected in this stage. 

The second stage: is to process the data. 

On the observations used, some operations are conducted, such as 

assessing the final trend, focusing on the relationships between the 

observations, and determining the data distribution. 

The third step: Divide data into sets:  

The data is divided into the following groups: 

a. Training Sets: It is the learning set and the identification of the 

data model.  

b. Testing Sets: It is a set of estimating the skill of the virtual 

network and its ability to use it in general. 

c. Validation Set: It is a set to perform a final test of network 

performance. 

  The fourth step: ANN Paradigms: 

   When defining a neural network model, the following must be selected: 

1. The number of input neurons, which must be invariably equal to 

the number of variables. 

2. The number of hidden layers which depends on the error value 

used in the network. 

3. Experiment determines the amount of hidden neurons. 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-57- 
 

4. A single output neuron. 

 

5.  The fifth step: Transfer Function 

   Typically, the mathematical method is used to calculate the 

output that prevents   the output from surpassing a certain threshold. This 

formula usually uses one of the following functions: 

a. Linear Function 

b. Threshold Function 

c. Sigmoid Function 

The sixth step: Evaluation Criteria  

At this step, the total of the error squares is used to evaluate the network 

error (MSE). 

The seven step train with ANN 

The following are included in this step: 

a. Choosing the set of weights between neurons that minimizes the 

error is the first step in teaching the model. 

b. The regression training algorithm is employed as the second 

algorithm (slope reduction). 

The eighth step: Implementation: This is a critical stage since it 

evaluates the network's ability to adapt to the state of the change in the 

cycle, as well as its ability to retrain and access the data with the least 

amount of mistake possible.  

 

2.5 ANN Performance  

The quality of future predictions for a certain phenomenon may be 

determined by the ANN’s training evaluation (Hangan et al., 1996). 

 

 1- Learning Rate (α) 

The learning rate is one of the factors impacting the process of updating 

the weights in the neural network since it sets the size of the step in the 

learning process and the amount of weight change. 

2-Momentum (η)  

It is one of the important factors that balances the learning process and 

makes the amount of weight change relatively balanced and stable. 

3- Number of ANN Exemplars 

The number of vectors (Exemplars) has a direct impact on the network's 

performance since it reflects the explanatory variables. If the number of 

vectors is suitable, the ANN may create a model that describes the data. If 

the network inputs are too complicated, the number of vectors must be 

raised for the network to learn the behavior of the data. 
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4- Number of Hidden Nodes 
The best way to find out how many hidden nodes a neural network needs 

to start with a few hidden nodes, watch the results, and then increase the 

number of hidden nodes until the lowest possible error is achieved and 

the best results in the comparison criteria. 

5- Number of ANN Exemplars 

The important factors in the efficiency of neural network training are that 

it starts with a single hidden level. The attributes, i.e. the data attributes of 

the neural network, are trained or learned until the lowest possible error is 

attained. Another hidden level is linked to the network if the neural 

network does not learn the most of the data's characteristics. 

 

2.6 Elements of ANN 

     Using the characteristics listed above, the following basic elements of 

any ANN must be extracted from.  

a. Element Processing 

b. Topology 

c. Algorithm for Learning 

 

3. Application Part  

3.1 Using Neural Networks for Forecasting  

ANN was applied to alter nonlinear time series and improve prediction 

accuracy. The first step is to find out the neural network's hidden nodes. It 

is determined through extensive training, which includes several 

computer experiments. The following formula was used to compute the 

number of concealed nodes: 

)1(
outputpts

tolerancetrain
hidden

NN

EN
N


  

Whereas:  
hiddenN  : The number of hidden nodes. 

trainN  : The number of training time. 

toleranceE : The amount of the probability error. 

ptsN : The number of data which is training was performed. 

outputN  : The number of output nodes. 

In this dissertation, 
toleranceE the amount of the error 0.01 and the training 

times 
trainN =1000* ptsN =168 and outputN =1.  By using equation (1), the 

number of hidden nodes was 4. 

1- Choosing the number of hidden neurons in the network 

Use all of the observations in Table 1 and the back propagation error 

network, which was trained using several hidden neurons to choose the 
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best one. It was found out that it lies between (3-9) and the number of 

iterations is (1000) to get the minimum value of MSE. 

Table 1 Selecting the Number of Hidden Neurons for ANN 

Number of 

Iteration 

Test Validation Training 
ALL(MSE) 

Number 

of Hidden 

Neurons 
(MSE)  (MSE) (MSE) 

1000 1.51E-03 1.32E-03 9.53E-04 4.66E-03 3 

1000 4.22E-03 2.60E-05 2.15E-05 2.00E-03 4 

1000 2.63E-01 3.61E-03 2.52E-03 6.10E-03 5 

1000 1.87E-01 9.04E-03 2.52E-01 9.04E-03 6 

1000 5.10E-01 7.18E-03 2.26E-02 6.80E-01 7 

1000 1.57E-02 1.40E-02 8.30E-03 1.40E-02 8 

1000 8.77E-01 2.97E-04 5.37E-05 3.92E-03 9 

 

2- The performance of the neural network was tested at different 

percentages of data division according to neuron 4, with the best model 

being the minimum value of MSE, as shown in Table 1. 

Table 2 Performance of Hidden Neurons ANN at Different Data 

Partition Ratios 

MSE 

All 

   Test 

  (MSE) 

Validation 

  (MSE) 

Training 

  (MSE) Train% 

Validatio

n% 

 

Test% 

Number 

of 

Hidden 

Neurons 

6.83E-02 2.91E+05 6.68E-01 2.29E-01 65% 15% 20% 4 

3.94E-02 3.17E-02 3.94E-02 8.90E-03 65% 20% 15% 4 

1.48E-02 3.30E-03 1.48E-02 1.24E-02 80% 10% 10% 4 

1.63E-02 8.54E-01 1.63E-02 1.68E-02 60% 20% 20% 4 

2.15E-03 7.49E-01 2.15E-04 3.87E-04 70% 5% 25% 4 

6.83E-02 2.91E+05 6.68E-01 2.29E-01 75% 15% 10% 4 

2.00E-03 4.22E-03 2.60E-05 2.15E-05 70% 15% 15% 4 

 

The ratio of testing, validation, and training of the neural network's 

performance at Number of Hidden Neurons is shown in Table 2. The data 

used in this dissertation consists of 168 observations, which have been 

processed using the sigmoid function in the hidden layer and many 

empirical tests, with a vector ratio of 15% (25 observations) for the test 

set, 15% (25 observations) for the validation set, and 70% for the training 

set (118 observations). To get the best possible result. 

Fig. 3 shows the performance of the training, Validation, and test groups 

stooping on the point of tiring iteration (1000), with MSE of Validation 

being 0.0044661.  
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Fig. 3 Performance of the ANN (Training, Validation, and Test) 

3.2 Conclusions  

1. The best model of the neural network models is the (1, 4, 1) model 

among the others models because it has the smallest value MSE in test, 

Validation, Training and ALL(MSE) in the differences hidden of Number 

of Neurons. 

2.  By using the sigmoid function in the hidden layer and many 

empirical tests, with 25 observations for the test set, 25 observations for 

the validation set, and 118 observations for the training set, it is the best 

possible result. 

 

3.3 Recommendations 

 1. Depending on the back propagation neural networks to forecasting 

value to generate electricity power in Kurdistan Region. 

2.  Using back propagation neural networks with multivariate time series. 
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Appendix 

KURDISTAN REGION POWER GENERATION (2006-2019) 

                                       (X1) Government  

Date 

Erbil 

Average 

Load 

Suly    

Average   

Load 

Duhok 

Average 

Load 

Cement 

Fac. 

Average 

Load 

Delta 

Fac. 

Average 

Load 

Iron 

Fac. 

Average 

Load 

Azmeer 

Steel 

Fac. 

Average 

Load 

MW MW MW MW MW MW MW 

2006               

Jan  114 166 153 0 0 0 0 

Feb 74 185 169 0 0 0 0 

Mar 120 184 167 0 0 0 0 

Apr 110 168 161 0 0 0 0 

May 106 182 156 0 0 0 0 

Jun 112 290 155 0 0 0 0 

Jul 202 274 159 0 0 0 0 

Aug 202 283 156 0 0 0 0 

Sep 124 173 153 0 0 0 0 

Oct 100 143 148 0 0 0 0 

Nov 105 145 156 0 0 0 0 

Dec 106 176 145 0 0 0 0 

2007 

       Jan  98 142 123 0 0 0 0 

Feb 101 191 67 0 0 0 0 

Mar 119 149 140 0 0 0 0 

Apr 123 150 175 0 0 0 0 

May 110 136 170 0 0 0 0 

Jun 183 227 174 0 0 0 0 

Jul 186 230 151 0 0 0 0 

Aug 187 234 169 0 0 0 0 

Sep 172 202 165 0 0 0 0 

Oct 161 197 165 0 0 0 0 

Nov 140 172 137 0 0 0 0 
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Dec 148 179 105 0 0 0 0 

2008 

       Jan  97 114 38 0 0 0 0 

Feb 81 99 62 0 0 0 0 

Mar 94 116 125 0 0 0 0 

Apr 98 120 132 0 0 0 0 

May 128 149 107 0 0 0 0 

Jun 170 210 109 0 0 0 0 

Jul 195 236 103 0 0 0 0 

Aug 187 228 113 0 0 0 0 

Sep 165 190 120 0 0 0 0 

Oct 208 225 132 0 0 0 0 

Nov 252 261 133 0 0 0 0 

Dec 284 287 137 0 0 0 0 

2009 

       Jan  281 285 140 0 0 0 0 

Feb 273 284 142 0 0 0 0 

Mar 277 274 139 0 0 0 0 

Apr 242 274 141 0 0 0 0 

May 291 299 150 0 0 0 0 

Jun 292 301 148 0 0 0 0 

Jul 337 373 131 0 0 0 0 

Aug 355 361 133 0 0 0 0 

Sep 355 331 132 0 0 0 0 

Oct 333 312 135 0 0 0 0 

Nov 386 375 136 0 0 0 0 

Dec 414 407 140 0 0 0 0 

2010 

       Jan  425 448 149 0 0 0 0 

Feb 397 462 197 0 0 0 0 

Mar 404 462 237 0 0 0 0 

Apr 357 421 237 0 0 0 0 

May 339 399 223 0 0 0 0 

Jun 397 450 237 0 0 0 0 
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Jul 404 458 238 0 0 0 0 

Aug 412 468 233 0 0 0 0 

Sep 369 420 220 0 0 0 0 

Oct 337 388 206 0 0 0 0 

Nov 368 448 236 0 0 0 0 

Dec 420 470 253 0 0 0 0 

2011 

       Jan  449 455 259 42 0 0 0 

Feb 440 460 281 35 0 0 0 

Mar 486 496 296 48 0 0 0 

Apr 439 461 284 48 0 0 0 

May 472 481 272 44 0 0 0 

Jun 536 540 320 43 0 0 0 

Jul 570 581 345 47 0 0 0 

Aug 608 608 358 49 0 0 0 

Sep 548 530 322 56 0 0 0 

Oct 448 443 293 57 0 0 0 

Nov 640 648 426 66 0 0 0 

Dec 660 687 454 65 0 0 0 

2012 

       Jan  671 739 453 49 0 0 0 

Feb 676 774 484 59 0 0 0 

Mar 672 755 492 91 0 0 0 

Apr 543 522 335 90 0 0 0 

May 580 541 334 100 0 0 0 

Jun 687 642 393 100 0 0 0 

Jul 774 715 435 102 0 0 0 

Aug 771 746 442 81 0 0 0 

Sep 701 603 387 107 0 0 0 

Oct 573 490 337 94 0 0 0 

Nov 666 622 402 91 0 0 0 

Dec 787 783 511 92 0 0 0 

2013 

       Jan  838 821 522 91 0 0 0 
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Feb 850 791 510 94 0 0 0 

Mar 771 675 445 105 0 0 0 

Apr 638 529 336 104 0 0 0 

May 654 538 363 96 0 0 0 

Jun 842 691 450 113 0 0 0 

Jul 989 791 528 104 0 0 0 

Aug 967 784 512 108 0 0 0 

Sep 802 663 424 122 0 0 0 

Oct 639 533 373 118 0 0 0 

Nov 784 701 463 111 0 0 0 

Dec 1007 891 673 104 0 0 0 

2014 

       Jan  998 907 672 104 0 19 0 

Feb 948 849 623 118 0 28 3 

Mar 824 753 500 104 0 26 4 

Apr 758 657 433 106 0 22 4 

May 805 639 437 120 0 24 3 

Jun 905 747 508 101 0 19 3 

Jul 984 834 565 56 0 11 3 

Aug 976 882 592 48 0 2 2 

Sep 890 718 499 89 0 21 2 

Oct 749 617 432 90 0 21 3 

Nov 862 769 576 83 0 19 3 

Dec 973 967 668 79 3 22 4 

2015 

       Jan  1022 896 691 0 0 0 0 

Feb 989 883 657 0 0 0 0 

Mar 960 825 615 0 0 0 0 

Apr 854 695 509 0 0 0 0 

May 858 663 466 0 0 0 0 

Jun 949 728 530 0 0 0 0 

Jul 1012 791 576 0 0 0 0 

Aug 1013 776 565 0 0 0 0 

Sep 948 720 534 0 0 0 0 
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Oct 797 636 450 0 0 0 0 

Nov 919 787 566 0 0 0 0 

Dec 960 768 619 0 0 0 0 

2016 

       Jan  880 603 764 0 0 0 0 

Feb 786 550 691 0 0 0 0 

Mar 801 482 655 0 0 0 0 

Apr 803 465 667 0 0 0 0 

May 835 492 664 0 0 0 0 

Jun 930 530 717 0 0 0 0 

Jul 1018 582 663 123 0 0 0 

Aug 1009 588 668 129 0 0 0 

Sep 909 530 640 107 0 0 0 

Oct 852 470 555 70 0 0 0 

Nov 834 499 592 77 0 0 0 

Dec 805 561 600 104 0 0 0 

2017 

       Jan  840 582 640 108 0 0 0 

Feb 845 554 621 107 0 0 0 

Mar 884 528 629 93 0 0 0 

Apr 833 493 591 79 0 0 0 

May 804 463 556 96 0 0 0 

Jun 923 502 597 117 0 0 0 

Jul 918 507 606 124 0 0 0 

Aug 856 476 603 117 0 0 0 

Sep 847 476 621 106 0 0 0 

Oct 772 431 554 87 0 0 0 

Nov 802 454 596 85 0 0 0 

Dec 841 537 639 106 0 0 0 

2018 

       Jan  832.8 539.1 678.4 112.4 0 0 0 

Feb 858.7 556.2 699.9 112.2 0 0 0 

Mar 879 513.2 685.1 92.3 0 0 0 

Apr 792.5 453 600.5 85.2 0 0 0 
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May 830.6 481.8 608.4 105.9 0 0 0 

Jun 897 459 587 119 0 0 0 

Jul 868 451 570 108 0 0 0 

Aug 878 454 575 102 0 0 0 

Sep 811.2 454.9 594.3 98.2 0 0 0 

Oct 795.7 448.6 576.5 89.7 0 0 0 

Nov 943.7 527.4 722.3 96.5 0 0 0 

Dec 985 636.5 794.1 111.4 0 0 0 

2019 

       Jan  1042 641 823 126 0 0 0 

Feb 1032 575 809 127 0 0 0 

Mar 1070 594 816 120 0 0 0 

Apr 1090 570 847 99 0 0 0 

May 1029 551 691 122 0 0 0 

Jun 1137 530 736 148 0 0 0 

Jul 1105 582 717 142 0 0 0 

Aug 1132 594 734 135 0 0 0 

Sep 1072 585 741 129 0 0 0 

Oct 913 521 652 102 0 0 0 

Nov 924 583 744 90 0 0 0 

Dec 1164 663 847 127 0 0 0 
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 (X2) Kurdistan Region Government to Mousul and Kirkuk 

Date 

Inter-

Connections 

(MW) 

Inter-

Connections 

(MW) 
Date 

Inter-

Connections 

(MW) 

Inter-

Connections 

(MW) 

From KRG to 

Mousel 

From KRG to 

Kurkuk 

From KRG to 

Mousel 

From KRG to 

Kurkuk 

2006     2013     

Jan  32 0 Jan  51 267 

Feb 26 0 Feb 50 264 

Mar 30 0 Mar 49 238 

Apr 24 0 Apr 45 221 

May 34 0 May 42 221 

Jun 37 0 Jun 53 224 

Jul 38 0 Jul 91 234 

Aug 40 0 Aug 91 236 

Sep 44 0 Sep 98 235 

Oct 38 0 Oct 97 216 

Nov 25 0 Nov 87 224 

Dec 26 0 Dec 74 257 

2007     2014     

Jan  13 0 Jan  65 255 

Feb 4 0 Feb 74 253 

Mar 0 0 Mar 84 216 

Apr 11 0 Apr 53 222 

May 25 0 May 78 187 

Jun 18 0 Jun 88 223 

Jul 18 0 Jul 65 211 

Aug 1 0 Aug 11 195 

Sep 0 0 Sep 2 215 

Oct 0 0 Oct 2 209 

Nov 0 0 Nov 4 218 

Dec 0 0 Dec 6 247 

2008     2015     

Jan  0 0 Jan  6 253 

Feb 0 0 Feb 6 246 

Mar 0 0 Mar 11 239 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-69- 
 

Apr 0 0 Apr 18 255 

May 0 0 May 21 222 

Jun 0 0 Jun 23 221 

Jul 0 0 Jul -3 217 

Aug 0 0 Aug -4 215 

Sep 0 0 Sep -3 203 

Oct 0 0 Oct -3 218 

Nov 0 0 Nov 20 217 

Dec 0 0 Dec 34 259 

2009     2016     

Jan  0 0 Jan  33 215 

Feb 0 0 Feb 17 218 

Mar 0 0 Mar 10 188 

Apr 0 0 Apr 3 192 

May 0 0 May 12 204 

Jun 0 0 Jun 17 205 

Jul 0 0 Jul 18 204 

Aug 0 0 Aug 19 205 

Sep 0 0 Sep 12 199 

Oct 0 0 Oct 7 191 

Nov 0 0 Nov 28 194 

Dec 0 0 Dec 38 211 

2010     2017     

Jan  0 0 Jan  41 213 

Feb 0 0 Feb 41 208 

Mar 0 0 Mar 34 202 

Apr 0 0 Apr 17 190 

May 0 0 May 5 202 

Jun 0 0 Jun 8 210 

Jul 0 0 Jul 82 211 

Aug 0 0 Aug 364 212 

Sep 0 0 Sep 357 203 

Oct 0 0 Oct 224 147 

Nov 0 0 Nov 274 181 

Dec 0 0 Dec 368 118 
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2011     2018     

Jan  0 0 Jan  53 281 

Feb 0 0 Feb 9 119 

Mar 0 0 Mar 0 0 

Apr 0 0 Apr 83 519 

May 0 0 May 99 375 

Jun 0 20 Jun 106 381 

Jul 0 150 Jul 106 343 

Aug 0 199 Aug 103 291 

Sep 0 189 Sep 107 281 

Oct 0 154 Oct 64 266 

Nov 0 201 Nov 8 399 

Dec 0 201 Dec 102 349 

2012     2019     

Jan  0 181 Jan  264 101 

Feb 0 241 Feb 289 103 

Mar 0 242 Mar 297 102 

Apr 0 193 Apr 282 93 

May 0 228 May 320 107 

Jun 44 216 Jun 357 108 

Jul 47 219 Jul 318 107 

Aug 45 225 Aug 329 107 

Sep 44 232 Sep 338 110 

Oct 44 200 Oct 241 102 

Nov 46 210 Nov 262 103 

Dec 48 264 Dec 292 112 
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2006                       

Jan  0 0 0 0 0 0 0 0 0 0 0 

Feb 0 0 0 0 0 0 0 0 0 0 0 

Mar 0 0 0 0 0 0 0 0 0 0 0 
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Apr 0 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 0 

Sep 0 0 0 0 0 0 0 0 0 0 0 

Oct 0 0 0 0 0 0 0 0 0 0 0 

Nov 0 0 0 0 0 0 0 0 0 0 0 

Dec 0 0 0 0 0 0 0 0 0 0 0 

2007                       

Jan  0 0 0 0 0 0 0 0 0 0 0 

Feb 0 0 0 0 0 0 0 0 0 0 0 

Mar 0 0 0 0 0 0 0 0 0 0 0 

Apr 0 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 0 

Sep 0 0 0 0 0 0 0 0 0 0 0 

Oct 0 0 0 0 0 0 0 0 0 0 0 

Nov 0 0 0 0 0 0 0 0 0 0 0 

Dec 0 0 0 0 0 0 0 0 0 0 0 

2008                       

Jan  0 0 0 0 0 0 0 0 0 0 0 

Feb 0 0 0 0 0 0 0 0 0 0 0 

Mar 0 0 0 0 0 0 0 0 0 0 0 

Apr 0 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 0 

Sep 0 0 0 0 0 0 0 0 0 0 0 

Oct 0 0 0 0 0 0 0 0 0 0 0 

Nov 0 0 0 0 0 0 0 0 0 0 0 

Dec 0 0 0 0 0 0 0 0 0 0 0 
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In this paper, the wave filter was used on the water resource crisis 

in Iraq, represented by the Tigris and Euphrates rivers, which is one of the 

major crises and has an important economic impact since 1980, through 

the study and analysis of the Tigris and Euphrates rivers of water 

resources in Iraq for the years 1980-2021 and the application of the 

autocorrelation model VAR(P) in the multivariate time series, which is 

the intersection model between the variables. The model has been 

modified by wavelet analysis. The model gives a detailed and good 

analysis by testing the hypotheses that must be provided in the time series 

using the STATAv.17 program and for more than one variable and 

through statistical measures that give The lowest value of FPE, SBIC, 

HQIC, AIC and the maximum value of R
2
. Forecasting the imports of the 

Euphrates and Tigris waters during the next five years from 2022-2026, 

we conclude that the values of the annual rate of water imports from the 

two rivers are decreasing after 2021. 

Key words: VAR(P), FPE, SBIC, HQIC, R
2
, AIC, Haar wavelet, 

Stationary, Wavelet transformation, Wavelet denoising, Daubechies 

Wavelet.  

 

 لصستخالو

ك٢ ٛزا اُجحش اعزخذّ ٓششح ا٣ُٞٔغخ ػ٠ِ اصٓخ ٓٞاسد ا٤ُٔبٙ  ك٢ اُؼشام ٝأُزٔضِخ ثٜ٘ش١ دعِخ 

، ٖٓ 9151ٝاُز٢ ُٜب ربص٤شٛب الاهزظبد١ أُْٜ ٓ٘ز ػبّ ٝاُلشاد ، ٢ٛٝ ٖٓ الاصٓبد اٌُج٤شح 

ٝرطج٤ن ٗٔٞرط  2129-9151خلاٍ  دساعخ ٝرح٤َِ ٓٞاسد ٛز٣ٖ اُٜ٘ش٣ٖ  ك٢ اُؼشام ُلاػٞاّ 

ك٢ ٓزؼذد أُزـ٤شاد ُِغِغِخ اُض٤٘ٓخ ٝٛٞ ٗٔٞرط اُزوبؽغ ث٤ٖ   VAR(P) الاسرجبؽ اُزار٢

٣ٝؼط٢ اُ٘ٔٞرط  رح٤َِ ٓلظَ ٝ ع٤ذ ٖٓ    أُزـ٤شاد ٝرْ رؼذ٣َ اُ٘ٔٞرط ثبُزح٤َِ ا٣ُٞٔغ٢

ٝ  STATAv.17 خلاٍ اخزجبس اُلشٝع اُٞاعت رٞكشٛب ك٢ اُغِغِخ اُض٤٘ٓخ ثبعزخذاّ ثشٗبٓظ

 ,FPE, SBIC, HQIC  لاًضش ٖٓ ٓزـ٤ش ٝػٖ ؽش٣ن أُوب٤٣ظ الاحظبئ٤خ اُز٢ رؼط٢ اهَ ه٤ٔخ

  AIC   ٝاُو٤ٔخ اُوظٟٞ ُـ R
2
ٝاُلشاد خلاٍ ااُخٔغخ ع٘ٞاد  اُز٘جؤ ثبُٞاسداد ٤ُٔبٙ دعِخ   

، ٗغز٘زظ إٔ ه٤ْ أُؼذٍ اُغ١ٞ٘ ُِٞاسداد أُبئ٤خ ٖٓ اُٜ٘ش٣ٖ ك٢  2121-2122اُوبدٓخ ٖٓ 

 .2129ر٘بهض ٓغزٔش ثؼذ ػبّ 

 

mailto:Nabeel.sulaiman@su.edu.krd
mailto:Mohammed.badal@su.edu.krd
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1. Introduction: 

On the premise that succeeding values in the data file represent 

successive measurements conducted at uniformly spaced time intervals, 

time series analysis is predicated. Time series analysis has two basic 

objectives:  

a) determining the phenomenon represented by the sequence of 

observations and 

 b) forecasting (predicting future values of the time series variable). 

The pattern of the observed time series data must be recognized and more 

or less properly stated in order to achieve both of these objectives. Once 

the pattern has been identified, we can analyze it and combine it with 

further data (i.e., use it in our theory of the investigated phenomenon). 

Regardless of the level of our comprehension and the accuracy of our 

theory explaining the phenomenon, we can extrapolate the found pattern 

to forecast upcoming occurrences. 

As in most other analyses, in time series analysis it is assumed that the 

data consist of a systematic pattern (usually a set of identifiable 

components) and random noise (error) which usually makes the pattern 

difficult to identify. Most time series analysis techniques involve some 

form of filtering out noise in order to make the pattern more salient. 

The two primary types of components that make up the majority of time 

series patterns are trend and seasonality. The former depicts an all-

encompassing systematic linear or (most frequently) nonlinear 

component that evolves through time and does not repeat, or at least does 

not repeat within the time frame covered by our data. The latter may be 

formally similar, but it repeats itself over time at regular intervals. In 

actual data, those two broad types of time series components might 

coexist. 

In several forecast comparisons, large-scale econometric models were 

found to be outperformed by univariate time series models. Vector Auto 

Regressive (VAR) processes are a suitable model class for describing the 

Data Generation Process (DGP) of a small or moderate set of time series 

variables. The failure of the larger models can be attributed to the 

insufficient representation of the dynamic interactions in a system of 

variables. These models frequently regard all variables as a priori 

endogenous and allow for complex dynamics. If two or more variables 

share a stochastic trend, they are said to be cointegrated. The VAR form 

is not the most practical model configuration when cointegrating relations 

are included in a system of variables. In that situation, taking into account 

particular parameterizations that aid in the understanding of the 

cointegration structure is useful. Vector Error Correction Models 

(VECMs) or vector equilibrium correction models are the end models. 
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Because Iraq was and still is an agricultural nation, the water crisis there 

is one of the most significant challenges facing the Iraqi economy, 

particularly the agricultural sector. The scale of the water issue is 

significant, and if it does not surface now, the future will be stormy and 

dangerous. In fact, some academics and political analysts have dubbed 

the new millennium the third of the water cycle, as opposed to the era of 

oil that characterized the previous years. 

Due to their unrealistic goals of food self-sufficiency, people in Syria and 

Iraq have a high population growth rate of 2.31% and 2.44%, 

respectively. As a result, the agricultural sector is currently the largest 

user of water. Significant issues with water quality have been brought 

about by the increase of agricultural operations, particularly in the Tigris 

and Euphrates basins. Take note that the Middle East's water challenges 

are intimately tied to the socio-economic stability at the national and 

regional levels. Five Middle Eastern and Southwest Asian nations make 

up the catchments of the Tigris and Euphrates Rivers. Turkey, Syria, Iran, 

Saudi Arabia, and Iraq are among them (Table 1). The two rivers' 

combined catchment area is 917103 km2, and according to ESCWA 

(2013), there were around 46 million people living there in 2013. Due to 

the fact that the two rivers originate in Turkey's southeast, Turkey has 

taken control of the two basins' riparian parties. (Al-Ansari et al. 2018). 

In southwest Asia, the Tigris River is the second-longest river. It travels 

through Turkey for about 400 km, forms the border with Syria for about 

47 km, and then travels into Iraq (ESCWA, 2013). Records of its flow 

along the Turkish-Syrian-Iraqi border show that it has an annual flow of 

21 BCM (Billion Cubic Meter). Syria wants to take 4.5% of the water 

from the Tigris, whereas Turkey intends to use 14.1% of the water to 

which it supplies 52%. Finally, Iraq gives around 23% of its resources 

and wants to utilize 92.5% of the river's water. 

 

Table 1: Tigris and Euphrates Basins 

Countries Tigris River Euphrates River 

Catchment area Catchment area 

Km
2 

% Km
2 

% 

Turkey   57719 12.2 125000 28.2 

Syria       946   0.2   76000 17.1 

Iraq 274400 58.0 177000 39.9 

Iran 140038 29.6 - - 

Saudi Arabia - -   66000 14.9 

Total 473103 100  444000 100 

 

The Tigris River has five major tributaries in Iraq (Table 2). In total, the 

river irrigates 4 million hectares of agriculture (ESCWA, 2013). Iraq 
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began concentrating on land reclamation in the 1980s as a result of 

salinity and water logging issues. A total of 1.5 million ha of land were 

partially reclaimed, and about 1 million ha of agricultural land were 

reclaimed. Future plans are for the irrigation of 134,000 acres and the 

reclamation of 920,000 ha (ESCWA, 2013). 

The Tigris River has five major tributaries in Iraq (Table 2). In total, the 

river irrigates 4 million hectares of agriculture (ESCWA, 2013). Iraq 

began concentrating on land reclamation in the 1980s as a result of 

salinity and water logging issues. A total of 1.5 million ha of land were 

partially reclaimed, and about 1 million ha of agricultural land were 

reclaimed. Future plans are for the irrigation of 134,000 acres and the 

reclamation of 920,000 ha (ESCWA, 2013). 

 

Table 2: Main shared Tributaries of the River Tigris in Iraq. 

Tributary Mean Annual Flow 

(BCM) 

Catchment Area (km
2
) 

Khabour   2.00 6143 (Turkey 57%, Iraq 

43%) 

Greater Zab 12.70 26310 (Turkey 35%, Iraq 

65%) 

Lesser Zab   7.80 19780 (Iran 24%, Iraq 76%) 

Adhaim   0.79 12965 (Iraq 100%) 

Diyala   4.60 33240 (Iran 25%, Iraq75%) 

Tib   1.00 Iran, Iraq 

Dwairij   1.00 Iran, Iraq 

 

As agricultural activity in Turkey increased, more dams were built, and 

the climate changed, the Tigris' flow gradually began to decline. Due to a 

rise in salt and other pollutants, the water quality is degrading along with 

the decrease in flow. Long-term records show that the river's water 

quality is satisfactory within Turkey. Once the river enters Iraq, where a 

steady increase can be seen along the river, deterioration becomes 

alarming. The quality degrades to an unusable level for irrigation at 

Baghdad. The situation worsens downstream of Baghdad where the 

increase in salinity is more noticeable. 

 

2.  Material and method: 
2.1 The model of vector autoregression (VAR): One of the most 

effective, adaptable, and simple methods for the study of multivariate 

time series is the vector autoregression (VAR) model. Dynamic 

multivariate time series are a logical extension of the univariate 

autoregressive model. The VAR model has shown to be particularly 

effective for forecasting and characterizing the dynamic behavior of 

economic and financial time series. It frequently offers forecasts that are 
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better than those from complex simultaneous equations models and 

univariate time series models. Because they can be made conditional on 

the likely future courses of certain model variables, forecasts from VAR 

models can be highly flexible. The VAR model is utilized not only for 

data description and forecasting but also for structural inference and 

policy research. The causal consequences of unexpected shocks or 

innovations to defined variables on the variables in the model are 

summarized as a result of particular assumptions about the causal 

structure of the data under consideration. Typically, forecast error 

variance decompositions and impulse response functions are used to 

summarize these causal effects. 

Let                       
  indicate a       vector of time series 

variables. This is the stationary vector autoregression model. The 

fundamental p-lag vector autoregressive (VAR(p)) model has the formula  

                                     

                                   where    are      coefficient matrices and 

   is a       unobservable zero mean white noise vector process 

(serially uncorrelated or independent) with time invariant covariance 

matrix  . or A bivariate        model, for instance, has the following 

form: 

(
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Where                 {
              
                

.  

The identical regressors, lagged values of     and    , are present in each 

equation. With lagged variables and deterministic terms serving as 

common regressors, the VAR(p) model is thus merely a seemingly 

unrelated regression (SUR) model. 

The VAR(p) is represented by the lag operator notation as 

                                                                                        (3) 
where                     

 . The        is stable if the roots of  

                   
     

lie outside the complex unit circle (have modulus greater than one), or, 

equivalently, if the eigenvalues of the companion matrix 

  

(

 
 

     
    
   

    

 
 

  

 
 

        
         )
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have a modulus below one. A stable VAR(p) process is stationary and 

ergodic with time invariant means, variances, and autocovariances if the 

process was begun in the infinite past. 

The unconditional mean is given by if    is covariance stationary.                                                                

  (             )
  

                                                  

The mean-adjusted form of the        is then 

                               (      )          

The fundamental VAR(p) model might be too limited to accurately 

capture the key aspects of the data. To adequately represent the data, 

additional deterministic factors, such as a linear temporal trend or 

seasonal dummy variables, may be needed. Furthermore, stochastic 

exogenous factors might also be necessary. Given by is the general 

version of the VAR(p) model with exogenous variables and deterministic 

terms. 

                                                  where 

   is a      matrix of exogenous variables,    denotes a       

matrix of deterministic components, and   and G denote parameter 

matrices. 

 

2.2. Wavelet: Wavelet theory can be used in a variety of fields. Harmonic 

analysis is related to all wavelet transforms since they are all types of 

time-frequency representation for continuous-time (analog) signals. 

Almost all discrete wavelet transforms that are actually useful employ 

discrete-time filter banks. In wavelet nomenclature, these filter banks are 

referred to as wavelet and scaling coefficients. Filters with finite impulse 

response (FIR) or infinite impulse response (IIR) may be found in these 

filter banks. The Fourier analysis's uncertainty principle and 

corresponding sampling theory apply to the wavelets that make up a 

continuous wavelet transform (CWT): One cannot simultaneously assign 

an exact time and frequency response scale to an event included in a 

signal. There is a lower bound on the product of the time and frequency 

response scale uncertainty. As a result, rather of merely marking a single 

point in the time-scale plane, such an event marks an entire region in the 

scaleogram of a continuous wavelet representation of this signal. Discrete 

wavelet bases may also be taken into account in relation to different 

variations of the uncertainty principle. 

The three classes of wavelet transforms are continuous, discrete, and 

multiresolution-based. 

2.2.1. Continuous shift and scale parameters for wavelet transforms:A 

given signal with finite energy is projected onto a continuous family of 

frequency bands (or analogous subspaces of the    function space      ) 

in continuous wavelet transforms. For any positive frequencies    , the 

https://en.wikipedia.org/wiki/Lp_space
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signal, for example, may be represented on every frequency band with the 

form         The original signal can then be recreated by appropriately 

integrating all of the output frequency components. 

A subspace of scale 1 is scaled down to create the frequency bands or 

subspaces (sub-bands). In most circumstances, the shifts of one 

generating function    in      , the mother wavelet—generate this 

subspace in turn. This function is given for the scale one frequency band 

[1,2]. 

                       
                

  
                           

with the (normalized) sinc function. 

The functions (also referred to as child wavelets) 

        
 

√ 
 (

   

 
)                                                              

 where a is positive and specifies the scale and b is any real number and 

determines the shift are used to construct the subspace of scale an or 

frequency band           . A point is defined by the pair (a, b) in the 

right halfplane     . The form 

      ∫    { }      
 

                                                          

is the projection of a function x into the subspace of scale a with wavelet 

coefficients  

   { }      〈      〉  ∫                
 

                         

A scaleogram of the signal can be created using the wavelet coefficients 

for the analysis of the signal x. 

2.2.2. Discrete wavelet transforms with discrete shift and scale 

parameters: One can wonder if it is enough to choose a discrete subset of 

the upper halfplane to be able to reconstruct a signal from the associated 

wavelet coefficients since it is computationally unfeasible to analyze a 

signal using all wavelet coefficients. The affine system for some real 

parameters a > 1, b > 0 is an example of such a system. All the points 

           with m, n in   make up the matching discrete subset of the 

halfplane. The child wavelets are now specified as  

        
 

√  
 (

    

  
)                                                          

a prerequisite for any signal's reconstruction using the equation  

     ∑ ∑〈      〉        

      

                                             

https://en.wikipedia.org/wiki/Sinc_function
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is that an orthonormal basis of       is formed by the functions 

{          }. 
 

2.3. Mother wavelet: Continuously differentiable functions with 

compact support are preferred as the mother (prototype) wavelet for 

practical applications and efficiency considerations (functions). In 

contrast, one selects the wavelet functions from a subspace of the space 

           in order to satisfy analytical constraints (in the continuous 

WT) and generally for theoretical reasons (R) It is possible to square-

integrate measurable functions in this space (in absolute value). 

∫ |    |    
 

  

       ∫ |    |     
 

  

                                 

Being in this area makes it possible to establish the zero mean and square 

norm one conditions: 

∫         
 

  

                                             

∫ |    |     
 

  

                                       

                                     

The mother wavelet must meet an admissibility criterion (roughly 

speaking, a kind of half-differentiability) in order to be a wavelet for the 

continuous wavelet transform  .  

2.3.1. Wavelet denoising: Consider measuring the noisy signal      . 

Assume            and that s has a sparse representation in a particular 

wavelet basis. 

                                                                       

The majority of the elements in p are 0 or almost 0 and             The 

estimation issue is the recovery of a signal in iid Gaussian noise since W 

is orthogonal. One approach is to use a Gaussian mixture model for p 

because p is sparse. Assume that there is a prior          
      

        
  . The variance for "significant" coefficients is given by   

 , 

and the variance for "insignificant" coefficients is given by   
 . 

The shrinkage factor, which depends on the prior variances   
        

 , is 

then denoted by  ̃      ⁄             . The shrinkage factor has the 

effect of setting tiny coefficients to 0 early while leaving large 

coefficients unaffected. Large coefficients contain the genuine signal 

while small coefficients are primarily made up of noise. In order to 

produce  ̃    ̃, use the inverse wavelet transform last. 

2.3.2. Haar Wavelet: In mathematics, the Haar wavelet is a sequence of 

rescaled "square-shaped" functions which together form a wavelet family 

or basis. Wavelet analysis is similar to Fourier analysis in that it allows a 
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target function over an interval to be represented in terms of an 

orthonormal basis. 

The Haar wavelet is also the simplest possible wavelet. The technical 

disadvantage of the Haar wavelet is that it is not continuous, and therefore 

not differentiable. This property can, however, be an advantage for the 

analysis of signals with sudden transitions, such as monitoring of tool 

failure in machines. 

The Haar wavelet's mother wavelet function ψ(t) can be described as 

    {

           
 

 

        
 

 
      

                

                                                                    

Its scaling function      can be described as 

     ,
            
              

                                                                     

The Haar function       is defined by the formula 

              ⁄                                                                         

for each pair of integers n, k in Z. 

The orthonormal basis in       of the Haar system on the line. 

1. There are several noteworthy features of the Haar wavelet. Any 

continuous real function with compact support can be uniformly 

approximated by linear combinations of the shifted functions 

                            . This also applies to function spaces 

where each function can be roughly represented by continuous functions.  

2. Any continuous real function on [0, 1] can be uniformly 

approximated by linear combinations of the constant function 

                               , the shifted functions and (n t).  

3. The form's orthogonality 

Haar Matrix: The     Haar matrix that is associated with the Haar 

wavelet is 

   *
  
   

+ 

The orthogonal and real Haar transform matrix is real. As a result, the 

following equations can be used to construct the inverse Haar transform. 

                      

where I is the identity matrix. For instance, n=4 

https://en.wikipedia.org/wiki/Father_wavelets
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√  √ 
    

 
        

  √  √ 

]

 *

  
  

  
  

  
  

  
  

+  

Thus, the inverse Haar transform is 

                                                                                 

 

2.3. Daubechies wavelet: The Daubechies wavelets are often selected 

to have the maximum number A of vanishing moments for a given 

support width (this does not imply the optimum smoothness) (2A - 1). 

The two naming conventions in use are DN, which stands for the length 

or number of taps, and dbA, which stands for the quantity of vanishing 

moments. The wavelet transforms D4 and db2 are so identical. 

The one whose scaling filter has extremal phase is chosen from the 

    feasible solutions of the algebraic equations for the moment and 

orthogonality requirements. Using the quick wavelet transforms, the 

wavelet transform is also simple to use. Daubechies wavelets are 

frequently employed to solve a wide variety of issues, such as signal 

discontinuities, fractal issues, or the self-similarity characteristics of a 

signal. 

In fact, the Daubechies wavelets cannot be expressed in closed form and 

are not described in terms of the resulting scaling and wavelet functions. 

The graphs below were created using the cascade algorithm, a numerical 

method that involves simply performing an appropriate number of inverse 

transformations on the values [1 0 0 0 0...]. 

Notably, the spectra displayed here are the amplitudes of the continuous 

Fourier transforms of the scaling and wavelet functions rather than the 

frequency response of the high and low pass filters. 

Construction: In this case, the wavelet sequence (a band-pass filter) and 

the scaling sequence (a low-pass filter) will both be normalized to have a 

sum and sum of squares of two. They are sometimes normalized to have 

sum√  such that any shifts of the sequences by an even number of 

coefficients are orthonormal to one another. 

When writing the orthogonality condition using the general representation 

for a scaling sequence of an orthogonal discrete wavelet transform with 

approximation order A. 

The Daubechies wavelet transform is implemented via a pair of linear 

filters. This filter pair must possess a characteristic known as a quadrature 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-82- 
 

mirror filter. The coefficient values for filter of order 4 can be determined 

by solving the coefficient of the linear filter    using the quadrature 

mirror filter property, which yields the solution shown below. 

   
  √ 

 √ 
    

  √ 

 √ 
           

  √ 

 √ 
         

  √ 

 √ 
   

 

2.5. Fitting the model: Akaike Information Criteria (AIC) is then a 

means to choose the model that best balances these downsides, as under-

fitting a model may not reflect the true nature of the variability in the 

outcome variable, while an over-fitted model lacks generality. AIC 

criteria asymptotically overestimates the order with positive probability, 

or classical null-hypothesis testing can be applied on the best model to 

ascertain the association between particular variables and the outcome of 

interest: 

              ( ̂  )                                                                

K is the number of estimable parameters (or degrees of freedom), and 

      ( ̂  ) is the estimated model's maximum log-likelihood. This 

estimate has been further updated to account for tiny data samples: 

         
       

     
                                                            

If n is the sample size, K and AIC are as previously described, and This 

correction is negligible and AIC is sufficient if n is big relative to K. 

However, AICc is more broadly used and frequently used in place of 

AIC. The model with the lowest AICc (or AIC) score is thereafter the 

best model. The AIC and AICc ratings are ordinal and have no meaning 

on their own, it is vital to remember this. 

A model is more likely to be the true model if the Bayesian information 

criterion (BIC) is lower, according to an estimate of the posterior 

probability of a model being true, given a certain Bayesian setup: 

              ( (
 ̂

 
))                                                           

A diagnostic technique for evaluating a time series model's lack of fit is 

the Box-Ljung test. For a series of vector auto-regressions of orders 1,..., 

max lag(p), Varsoc reports the final prediction error (FPE), Akaike's 

information criterion (AIC), Schwarz's Bayesian information criterion 

(SBIC), and Hannan and Quinn information criterion (HQIC) lag order 

selection statistics. BIC and HQ criteria estimate the order consistently 

under fairly general conditions if the true order p is less than or equal. lso 

presented is a series of likelihood-ratio test data for all entire VARs with 

orders lower than or equal to the highest lag order. The maximum lag and 
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estimation parameters in the post estimation version are dependent on the 

model that was just fitted or the model that was specified in estimates 

(estname), although the lag order for a vector error correction model can 

also be chosen using the pre-estimation version of varsoc (VECM). The 

lag-order selection statistics covered here can be applied when there are 

I(1) variables, as demonstrated by Nielsen (2001). To help researchers fit 

a VAR with the right order, numerous selection-order statistics have been 

established. The output of the trend stationary [TS] var contains several 

of these selection-order statistics. While retaining a common sample and 

option specification, the varsoc command computes these statistics over a 

range of lags p. It also performs a series of likelihood ratio (LR) checks 

and computes four information criteria. The FPE, AIC, HQIC, and SBIC 

are among the information criteria. The LR test contrasts a VAR with p 

lags with one with p-1 lags for a certain lag p. 

To choose a lag order using this series of LR tests, the null hypothesis is 

that all the coefficients on the p-th lags of the endogenous variables are 

zero. 

Hamilton (1994, 295-296) demonstrated that the log likelihood for a 

VAR(p) is: 

   
 

 
[  | ̂  |            ]                                               

where T is the number of observations, K is the number of equations, and 

 ̂ is the maximum likelihood estimate of       
 
   . The log likelihood 

can be expressed as follows, where     is the K ×1 vector of disturbances: 

                                                                                  

2.6. Model-order statistics: According to Lutkepohl (2005, 147), the 

formula for the FPE (final prediction error) is as follows: 

    |  | (
      

      
)
 

 

by whom wrote 

    |  | (
   ̅

   ̅
)
 

                                                        

where the average number of parameters across the K equations is 

represented by  ̅ . This implementation takes collinearity-related 

variables out of the equation. 

The constant term should be removed from the log likelihood, according 

to Lutkepohl (2005), as it has no bearing on inference. The Lutkepohl 

versions of the information requirements are: 

      |  |  
    

 
                                                                             

       |  |  
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       |  |  
          

 
                                                   

where     is the total number of parameters in the model and LL is the 

log likelihood. 

 

2.7. The Stationarity: A time series with stationarity has characteristics 

that are independent of the observational time. The variables in yt are 

covariance stationary if their initial two moments exist and are 

independent of time, which is a need for inference a yt fter var and svar. 

A variable is covariance stationary, more specifically, if:  

a-        is finite and independent of t, for all t.  

b- For any t,             is a finite function of |t-s| but not of t or s by 

themselves.  

c- For all t,          is a finite number and is independent of t. 

Only when all of the Eigen values for    are smaller than 1 in absolute 

value is a VAR(P) process considered stationary. 

 

3. Results and discussion: Iraq's water shortage was the result of both 

internal and external factors. Climate change, global warming-related 

rains, the Tigris and Euphrates rivers coming from neighboring nations 

rather than Iraq, political unrest, and a lack of international law were the 

external causes (Lack of water dams and lakes on the surface rivers in 

Iraq, non-creeping vegetation from river banks, lack of sedimentation, 

lack or weakness of water supply, lack of modern irrigation methods, low 

water cost, population increase). 

The VAR(p) model to forecast the annual rate of water imports of the 

Tigris and Euphrates rivers periods for the future years, using the VAR(2) 

model by equation, it takes the data of water imports in Iraq governorate 

for the period between 1980 to 20 29 table 3. As a result, the predicted 

values of water imports from the Tigris and Euphrates rivers for next five 

years in Iraq (2022-2026). 

 

wavelet model: De-nosing Tigris Harr wavelet and De-nosing Tigris 

db(2) wavelet are used after utilizing discrete wavelet transforms from 

analyzing Matlab v.14 programming. 
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Table 3: Water imports in Iraq of the Tigris and Euphrates rivers for 

Years (1980-2012) billion cubic meters 

Tigris Euphrates Year 

36.60 36.36 1980 

  9.99 29.80 1981 

52.93 30.56 1982 

54.40 31.43 1983 

41.27 27.18 1984 

34.00 37.22 1985 

54.96 23.65 1986 

32.60 17.22 1987 

58.54 19.58 1988 

86.66 46.73 1989 

38.80   9.05 1990 

30.87 12.40 1991 

62.72 12.15 1992 

66.36 12.37 1993 

44.85 15.29 1994 

66.40 23.90 1995 

40.60 30.12 1996 

42.75 27.64 1997 

49.87 28.95 1998 

18.60 18.61 1999 

20.10 17.23 2000 

21.28   9.59 2001 

42.98 10.67 2002 

51.13 15.71 2003 

45.51 20.54 2004 

38.07 17.57 2005 

43.17 20.64 2006 

37.76 19.33 2007 

18.27 14.70 2008 

27.97 13.57 2009 

37.68 12.45 2010 

32.94 14.62 2011 

28.70 20.50 2012 

27.46 17.85 2013 

22.45 14.85 2014 

21.80 13.54 2015 

39.60 15.15 2016 

27.37 13.16 2017 

23.40 9.58 2018 

76.56 16.95 2019 

29.43 20.24 2020 

18.24 13.00 2021 
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Source: Ministry of Water Resources in Iraq 

From analysis Matlab v.14 programing by De-nosing Tigris Harr wavelet 

and De-nosing Tigris db(2) wavelet applied De-nosing Haar wavelet 

Tigris & De-nosing db(2) wavelet  Tigris

 

 
 

And applied De-nosing Haar wavelet Euphrates& De-nosing db(2) 

wavelet  Euphrates 
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Table 4: Test of regression model (VAR) for variable (Tigris and 

Euphrates) 

Equation 
 No. 

Parms. 
RMSE R

2
         

 Tigris 4 19.7732    0.8133   174.269    0.0000 

Euphrates 4 7.8875    0.8699    267.505    0.0000 

 

Table 5: Vector Auto regression (VAR) for variables haar wavelet 

(Tigris and Euphrates) 

Years:     1982 – 2021  Number of obs.  = 

40 

Log likelihood   =  -

287.8013 
AIC     =    14.79006 

FPE                    =  9096.566 HQIC   =    14.91219 

Det (Sigma_ml) = 5089.437 SBIC   =   15.12784 

 

From the table (5) the VAR model is the best because AIC (14.79006) 

value is less than HQIC, SBIC values. 
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Before forecasting we must check weather our VAR model has satisfied 

all assumption or not (Diagnostic checking for residually): 

Null: there is no serial correlation (no autocorrelation)  

Alt: there is serial correlation (autocorrelation)  

 

Table 6:  Lagrange-multiplier test at lag order 

Lag chi2 df Prob. > chi2 

1 12.9412 4 0.01157 

2   25,3275 4 0.00004 

 

    Null: Residuals are normally distribution 

Alt: Residuals are not normally distribution  

We accepted assumption for Null because the residuals are normal in 

Lag(1) and Lag(2).    

 

Table 7: Jarque-Bera test of VAR for normality 

Equation chi2 df Prob. > chi2 

Tigris 6.244 2 0.24058 

Euphrates 6.407 2 0.46175 

ALL 12.650 4 0.35520 

 

From the table (7) the single-equation and overall Jarque–Bera statistics 

do not reject the null of normality, the null hypothesis is that the 

disturbance term in that equation has a univariate normal distribution, for 

all equations jointly, the null hypothesis is that the K disturbances come 

from a K-dimensional normal distribution.  

 

Table 8: analysis the matrix var(p) and test of stationary time series 

Rank Parameters LL Eigen value Trace 

statistic 

Critical 

value 5% 

0 6 -262.14105  23.2977 15.41 

1 9 -254.52086 0.36125 8.0573 3.76 

2 10 -250.49221 0.21099   

From the table (8) we see the series in model var(p) for Lags(2) it 

stationary because Eigen value less than one. 

 Now the forecasting for rivers Tigris and Euphrates rivers for years 

(2022-2026) 
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Table 9 Forecasting Water imports in Iraq of the Tigris and 

Euphrates rivers for years (2022-2026) billion cubic meters 

Years 
Forecasting 

Euphrates 

Forecasting 

Tigris 

2022 13.3759 23.8325 

2023 11.9416 22.2784 

2024 11.4039 22.2171 

2025 10.7589 21.3063 

2026 10.2494 20.5107 

 

Table 10 Test of regression model (VAR) for variables haar wavelet 

(Tigris and Euphrates) 

Equation No. Parms. RMSE R
2
         

Haar Tigris 4 17.3937    0.8500    226.729    0.0000 

Haar 

Ephrates 
4   6.2682    0.9156    433.7568 0.0000 

 

Table 11 Test of Auto regression model (VAR) for variables haar 

wavelet (Tigris and Euphrates) 

 Coef. Std. Err. z 
 
 | | 

[95%Conf.Interval] 

Haar 

Tigris 

 

 

Haar 

Tigris 

L1. 

L2. 

 

.4985729 

.1127973 

 

.1828621 

.1860474 

 

2.73 

0.61 

 

0.006 

0.544 

 

.1401698 

-.251849 

 

.856976 

.4774436 

Haar 

Euphrates 

L1. 

L2. 

.1655264 

.5218336 

.5016588 

.4468163 

0.33 

1.17 

0.741 

0.243 

-.817707 

-.353911 

1.14876 

1.39758 

Haar 

Euphrates 

 

 

Haar 

Tigris 

L1. 

L2. 

.133567 

-.029369 

.065898 

.0670467 

2.03 

-0.4 

0.043 

0.661 

-.004407 

-.160779 

.262726 

.102039 

Haar 

Euphrates 

L1. 

L2. 

.339829 

.403098 

.180786 

.161022 

1.88 

2.50 

0.060 

0.012 

-.014505 

.087502 

.694161 

.718694 

 

Table 12 Vector Auto regression (VAR) for variables 

 db wavelet (Tigris and Euphrates) 

Years:               1982 – 2021 Number of obs.= 40 

Log likelihood   = -287.8013 AIC    = 14.79006 

FPE                    =    9096.57 HQIC = 14.91219 

Det (Sigma_ml) = 6089.438 SBIC  = 15.12784 
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From the table (12) the VAR model is the best because AIC (14.79006) 

value is less than HQIC, SBIC values.  

 

Table 13 Test of regression model (VAR) for variables 

db wavelet (Tigris and Euphrates) 

Equation 
 No. 

Parms. 
RMSE R

2
         

db Tigris 4 17.3937    0.8500   266.729    0.0000 

db Ephrates 4 6.26826    0.9156    433.757    0.0000 

 

Table 14 Test of Auto regression model (VAR) for variables db 

wavelet (Tigris and Euphrates) 

 Coef. 

Std. 

Err. z 

 
 | | [95%Conf.Interval] 

db Tigris  

 

 

db Tigris  

L1. 

L2. 

 

.498573    

.112798     

 

.182863      

.186047      

 

2.73    

0.61    

 

0.006      

0.544     

 

.140169     

-.251849     

 

.856976 

.477444 

db 

Euphrates 

L1. 

L2. 

.165526       

.521834    

.501659      

.446816      

0.33    

0.17    

0.741    

0.243     

-.817707     

-.353911     

1.14876 

1.39758 

db 

Euphrates  

 

db Tigris  

L1. 

L2. 

.133567    

-

.029369     

.065899      

.067047      

2.03    

-0.4    

0.043      

0.661     

.004407     

-.160779     

.262726 

.102039 

db 

Euphrates 

L1. 

L2. 

.339829     

.403098       

.180786     

.161022      

1.88    

2.50    

0.060      

0.012    

-.014504  

 .087502          

.694161 

.718694 

 

4. Conclusions:  

1- We come to the conclusion that using the vector autoregression 

VAR(p) model, which is one of the most effective, flexible, and user-

friendly models for the analysis of multivariate time series. By comparing 

the expected annual rate of water imports for the Tigris and Euphrates 

rivers during the next five years with their previous annual rates, we 

conclude that the values of the annual rate of water imports from the two 

rivers are decreasing after 2021. 

2- The best statistic by AIC (14.79006) is provided by the model VAR(p), 

which is less than HQIC and SBIC. 

3- From diagnostic testing of all underlying assumptions to screening for 

residuals, the optimum VAR(p). 

 4- The value of coefficient of determination(R
2
) increased after using 

wavelet filter with the model VAR(p).  
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5- Based on the foregoing, we conclude that the answer must come from 

within Iraq and involve the building of dams and water storage facilities 

rather than letting the water flow out to sea 

6- The project aims to encourage farmers to use modern irrigation 

methods in Iraqi agriculture and to disseminate experiments that proved 

the role of modern irrigation methods in reducing the consumption of 

water, in addition to the Cree rivers and continuously to prevent the 

growth of plants that consume water by the water and lining the drains in 

order to reduce the waste water resulting from the project. 
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A Statistical Study of Dermatological Diseases for β-

Thalassemia Major Patients using ANCOVA 
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Abstract 

 β-thalassemia has two types called major and minor, β-thalassemia 

major is more dangerous than minor and it leads to blood disorder that 

reduces the production of hemoglobin. Hemoglobin is an iron-containing 

protein found in red blood cells and is responsible for transporting 

Oxygen to all of the body's cells. The objective of this study is to evaluate 

and compare the effects of gender and living place of patients (Inside city, 

outside city) on degree of dermatological diseases for patients who have 

β-thalassemia major, and taking into consideration that the duration of 

blood transfusion (in years) was studied as a covariate for degree of 

dermatological diseases. Two-way ANCOVA was used to analysis the 

data by applying SPSS v.25 and MS Excel. The most important findings 

in this study were the gender and place of living of β-thalassemia major 

patients did not have significant effects on dermatological diseases (place 

of living has slight effects on it), at the same time duration of blood 

transfusion have a significant effects on dermal diseases and should be 

taken into consideration by dermatologists and hematologists. Also, it is 

recommended to have more attention to patients living outside the cities, 

because there may be lack of medical centers related to thalassemia. 

Keywords: Dermatological Diseases, ANCOVA, β-thalassemia major. 

 
 ANCOVAدراسة إحصائية للأمراض الجلدية لمرضى الثلاسيميا بيتا الكبرى باستخدام  

 
( delshd.botani@su.edu.krdكر اسواعیل بوتاًي )د. دلشاد شا

1
 

( mardin.ali@pti.edu.krdهارديي سویر علي )
2

 

 الولخص

اُضلاع٤ٔ٤ب ث٤زب ُٜب ٗٞػبٕ ٣غ٠ٔ اُضلاع٤ٔ٤ب اٌُجشٟ ٝاُضب٣ٞٗخ، اُضلاع٤ٔ٤ب ث٤زب اٌُجشٟ أخطش ٖٓ 

اُضلاع٤ٔ٤ب اُضب٣ٞٗخ ٝرؤد١ إ٠ُ اػطشاة اُذّ اُز١ ٣وَِ ٖٓ إٗزبط ا٤ُٜٔٞعِٞث٤ٖ. ا٤ُٜٔٞعِٞث٤ٖ ٛٞ 

غ٤ٖ إ٠ُ ثشٝر٤ٖ ٣حز١ٞ ػ٠ِ اُحذ٣ذ ٣ٝٞعذ ك٢ خلا٣ب اُذّ اُحٔشاء ٝٛٞ ٓغؤٍٝ ػٖ ٗوَ الأًغ

ع٤ٔغ خلا٣ب اُغغْ. اُٜذف ٖٓ ٛزٙ اُذساعخ ٛٞ رو٤٤ْ ٝٓوبسٗخ رأص٤شاد اُغ٘ظ ٝأٌُبٕ أُؼ٤ش٢ 

ُِٔشػ٠ )داخَ أُذ٣٘خ ، خبسط أُذ٣٘خ( ػ٠ِ دسعخ الأٓشاع اُغِذ٣خ ُِٔشػ٠ أُظبث٤ٖ 

ٜب ثبُضلاع٤ٔ٤ب ث٤زب اٌُجشٟ، ٓغ الأخز ث٘ظش الاػزجبس إٔ ٓذح ٗوَ اُذّ )ثبُغ٘ٞاد( رٔذ دساعز
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( ANCOVAًٔزـ٤ش ٓشزشى ُذسعخ الأٓشاع اُغِذ٣خ. رْ اعزخذاّ رح٤َِ اُزجب٣ٖ أُغزشى )

. ًبٗذ أْٛ اُ٘زبئظ SPSS v.26  ٝMS Excelص٘بئ٢ الارغبٙ ُزح٤َِ اُج٤بٗبد ٖٓ خلاٍ رطج٤ن 

ك٢ ٛزٙ اُذساعخ إٔ اُغ٘ظ ٌٝٓبٕ ٓؼ٤شخ ٓشػ٠ اُضلاع٤ٔ٤ب ث٤زب اٌُجشٟ ُْ ٣ٌٖ ُٜٔب رأص٤شاد 

٠ِ الأٓشاع اُغِذ٣خ )ٌٓبٕ أُؼ٤شخ ًبٗذ ُٚ رأص٤شاد ؽل٤لخ(، ٝك٢ ٗلظ اُٞهذ ًبٕ ٓؼ٣ٞ٘خ ػ

ُٔذّح ٗوَ اُذّ رأص٤شاد ٓؼ٣ٞ٘خ ػ٠ِ الأٓشاع اُغِذ٣خ ٣ٝغت إٔ رؤخز ك٢ الاػزجبس ٖٓ هجَ أؽجبء 

الآشاع اُغِذ٣خ ٝأٓشاع اُذّ. ًٔب ٣ٞط٠ ثبُٔض٣ذ ٖٓ الاٛزٔبّ ثبُٔشػ٠ اُز٣ٖ ٣ؼ٤شٕٞ خبسط 

 ٗٚ هذ ٣ٌٕٞ ٛ٘بُي ٗوض ك٢ أُشاًض اُطج٤خ أُزؼِوخ ثٔشع اُضلاع٤ٔ٤ب.أُذٕ، لأ

( ، اُضلاع٤ٔ٤ب ث٤زب ANCOVAالأٓشاع اُغِذ٣خ ، رح٤َِ اُزجب٣ٖ أُشزشى ) الكلواث الذالت:

 اٌُجشٟ.

 

1. Introduction 

Thalassemia is a hemoglobin composition disorder marked by a lack of or 

reduced compound of globin chains. It is most commonly found in 

malarial, tropical and sub-tropical regions of Mediterranean countries, the 

Middle East, Transcaucasia, Central Asia, the Indian Subcontinent (South 

Asia), and Southeast Asia. α and β-thalassemia were the most common 

kind of thalassemia [1]. 

Thalassemia (Hereditary Anemia) is a very common genetic disorders in 

the world where around 4.83% of the people in the world carry globin 

heterozygous for α-thalassemia and β-thalassemia [2]. It caused by 

inheritance of an affected allele from father and mother, and the 

fundamental abnormality in thalassemia is impaired production of the 

globin chain, so thalassemia is named by reference to the affected globin 

chain: α-thalassemia involves the α-chain, β-thalassemia the β-chain [3].  

β-thalassemia is a blood condition that causes a decrease in hemoglobin 

production. Hemoglobin is an iron-containing protein in red blood cells 

that transports oxygen to all of the body's cells. Low hemoglobin levels 

cause an oxygen shortage in many regions of the body in patients with β-

thalassemia. A lack of red blood cells (anemia) affects those who are 

affected, resulting in pale skin, weakness, weariness, and other major 

problems. People with β-thalassemia are more likely to have irregular 

blood clots [4].  

β-thalassemia is divided into two categories based on the severity of 

symptoms: β-thalassemia major (also known as Cooley's anemia) and β-

thalassemia minor. People with significant β-thalassemia will require 

regular blood transfusions and may not live a normal life. Pale skin, 

yellowish skin (jaundice), poor appetite, infections, belly (abdominal) 

enlargement, and other symptoms are common [5] [6]. There appears to 

be a strong link between dermatological illnesses and -thalassemia major 

[2] [7]. As a result, the authors try to find a relationship and effects of 

some factors on dermatological diseases for β-thalassemia major patients. 
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The great importance of this study is to any Private or governmental 

institutions who have direct or indirect relationship with Hereditary 

Anemia such as hematological hospitals, University of medicine, private 

centers and hospitals of dermatology and hematology, etc. 

The body of this study is divided into 5 sections, first section is devoted 

for introduction and basic concepts, second section is related to objective 

of the study, methods and materials of the study is the address of third 

section, fourth section is concerning the results which consists of an 

overview of descriptive statistics and Analysis of Covariance 

(ANCOVA), and the last section is devoted for conclusions and 

recommendations. Each section may be divided into sub-sections 

depending on the subjects and requirements of the study. 

 

2. Study Objectives  

The main objective of this study is to evaluate and compare the effects of 

two factors: gender and living place of patients (Inside city, outside city) 

on degree of dermatological diseases for patients who have β-thalassemia 

major, and taking into consideration that the duration of blood transfusion 

(in years) was studied as a concomitant (covariate) for degree of 

dermatological diseases. The appropriate experiment for this situation is 

called Two-Way ANCOVA and had been used for data analyses. 

Depending on the above objectives, the authors stated 4 main scientific 

hypotheses concerning this study and they are as follows: 

First: 

H0: There is no significant difference in degree of dermatological diseases 

among males and females of β-thalassemia major patients.  

H1: There is significant difference in degree of dermatological diseases 

among males and females of β-thalassemia major patients.  

Second: 

H0: There is no significant difference in degree of dermatological diseases 

among of β-thalassemia major patients who are living inside and outside 

cities.  

H1: There is significant difference in degree of dermatological diseases 

among of β-thalassemia major patients who are living inside and outside 

cities. 

Third: 

H0: There is no significant interactions in degree of dermatological 

diseases between gender and place of living (address) of β-thalassemia 

major patients.  

H1: There is significant interactions in degree of dermatological diseases 

between gender and place of living (address) of β-thalassemia major 

patients. 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-96- 
 

Fourth: 

H0: There is no significant effects of duration of blood transfusion on 

degree of dermatological diseases for β-thalassemia major patients.  

H1: There is significant effects of duration of blood transfusion on degree 

of dermatological diseases for β-thalassemia major patients.  

 

3. Methods and Materials   

3.1. Data Collection      

The data that used in this study is belonging to an MSc student from 

Medicine College – Hawler Medical University, after the owner's 

permission and completion of the MSc study in 2015. The data is 

concerning 176 β-thalassemia major patients who were visiting Erbil 

Thalassemia Center for a period starting from April, 2013 until January, 

2014. The collected data is related to patients with ages starting from new 

born babies until 34 years old, the studied variables are consisting of 

gender, address (living inside or outside cities), degree of dermal 

symptoms (response variable), and duration of blood transfusion 

(covariate variable). The data entering and analyzing were done using 

SPSS V.23 and Microsoft Excel 2013.  

 

3.2. Methodology 

Since this study trying to understand the dermatological diseases effects 

for β-thalassemia major patients, solving specific practical medical 

questions related to dermatological diseases, and data had been collected, 

the applied research is being taken into consideration. The ANCOA has 

been used to analyze the dermal diseases related to β-thalassemia major 

patients because there are many cases in KRG with hereditary anemia. 

 

3.2.1 Analysis of Covariance (ANCOVA) 

 In studying ANOVA, an analyst applies several treatments or 

treatment combinations to randomly selected experimental units and then 

wants to compare the treatment means for response (dependent) variable. 

In ANOVA, linear models are used to facilitate a comparison of these 

means. Then the model is consisting of one continuous response variable 

with one categorical independent variable or more. In ANCOVA, the 

situation is the same except that there are one categorical independent 

variable or more with one continuous independent variable or more. 

These extra continuous independent variables may affect the response 

variable, these are then known as covariates or concomitant variables. 

Analysis of covariance is sometimes described as a blend of ANOVA 

and regression [8] [9]. 
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 Before conducting any statistical analyses especially ANCOVA, 

one must know under which conditions should be implemented this 

analysis. Therefore, below are some important assumptions required for 

conducting this analysis [8] [9] [10]: 

1) The response (dependent) variable and covariates should be 

measured at the continuous level (scale variable). 

2) The independent (explanatory) variables should contain categorical 

variables and continuous variables (covariates). 

3) The response variable is linearly related to the covariate. If this 

assumption holds, part of the error in the model is predictable and can be 

removed to reduce the error variance. 

4) The slopes of the groups (treatments) are the same. This 

assumption is called the assumption of homogeneity of regression slopes. 

If we computed and drew the regression line for each of these 

scatterplots, they should look more or less the same if the assumption is 

met (i.e., the values of β in each group or treatment should be equal). 

5) Independence of the covariate and treatment effect. The covariate 

shares its variance only with the unexplained variations (i.e. there is no 

interaction between the covariate and the independent variable). 

6) The dependent variable (or residuals) should be approximately 

normally distributed for each treatment. 

7) Homogeneity of error variances for each treatment, i.e.   
    

  
    

 . 

 

3.2.2 Two-Way ANCOVA 

The linear statistical model of two-way ANCOVA is as follows [11] [12]: 

                                              

Where:                                                  
           = the overall mean score. 

                 = the true effect of the i
th

 level of factor A. 

                = the true effect of the j
th 

level of factor B. 

                   = the effect of the interaction between     and    . 

            = the covariate measured on the same experimental unit 

as     . 

                          = random errors component and approximately 

distributed           . 

The above model can be written in matrix form as follows: 

                           
Where Z contains 0s and 1s, α contains μ and parameters such as αi, γj, 

and δij representing factors and interactions; X contains the covariate 

values; and β contains coefficients of the covariates. If there are 2 levels 
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for each factor with one covariate, then equation 2 can be rewrite as 

follows: 

(
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The estimation of the parameters are as follows [9]: 

 ̂    ́        ́     ́      ́        ́     ́            

 ̂      ́     ́      ́      ̂́           

If both factors and their interactions have fixed effects, then the ANCOVA 

table for model in equation 1 will be as follows (table 1): 
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Table 1: Two-Way ANOVA Table (Factorial CRD) 

S.O.V. d.f. S.S. M.S. F η
2 

Treatments ab-1 SStr MStr   

A a-1 SSA MSA 

   

   
 

   

   
 

B b-1 SSB MSB 

   

   
 

   

   
 

AB (a-1)  (b-1) SSAB MSAB 

    

   
 

    

   
 

Covariate 1 SScov MScov 

     

   
 

     

   
 

Error ab(n-1) SSE MSE   

Total abn-1 SST    

 

Where:   

     

∑
    

 

    
    

 

   
 

 ∑ (      ̅   )(      ̅   )     

∑ (      ̅   )
 

   

 
 ∑        ̅           ̅         

∑        ̅    
 

   
      

        ∑     
 

    
    

 

 
 

 ∑        ̅           ̅         

∑        ̅    
 

   
      

      ∑  ̅     ̅      ̅     ̅    

 

   

            

      ∑( ̅     ̅   )( ̅     ̅   )

 

   

                  

      ∑( ̅     ̅     ̅     ̅   )( ̅     ̅     ̅     ̅   )

  

            

               ∑ (      ̅   )
 

                 

                                                       

               
        

       
           

In the next section, all the above equations and ANCOVA table will be 

used to understand the nature of the data and how they are correlated. The 

assumptions of the two-way ANCOVA are going to be checked and then 

the raw data will be analyzed. 

 

4. Results 

This section will be divided into 2 main sub-sections related to data 

analysis for the comparison of the effects of some categorical and 

continuous variables on the degree of dermatological diseases. The 
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obtained data were analyzed through SPSS V.23 and Microsoft Excel 

2013. Depending on the hypotheses that were referenced in the third 

section, two-way ANCOVA methods had been used in this section to 

know these effects. 

 

4.1. Descriptive Statistics 

Figure 1 shows that 28% of patients are females living outside city and 

18% – females living inside city, 31% – males living outside city, 23% – 

males living inside city, i.e. that percentage of males who live outside the 

city is highest and females who live inside city is lowest.     

 
Figure 1: Gender and living place of β-thalassemia major patients 

 

An important descriptive statistics are presented in table 2 which consist 

of number of patients, mean, standard deviation, and Standard error of 

mean according to gender and address (living place). The degree of 

dermatological diseases is approximately the same for males and females 

and for patients who live inside or outside cities (they have almost the 

same means). Concerning the duration of blood transfusion, there is a 

difference between patients who live inside and outside the cities, but 

there are approximately the same means for males and females. 
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Table 2: Descriptive statistics for degree of dermatological diseases 

and duration of blood transfusion according to gender and living 

place (address) 

Variables 

Duration of Blood 

Transfusion (Years) 

Dermatological Diseases 

Level 

N  ̅ SD SE N  ̅ SD SE 

Address 

Inside City 73 10.0 6.2 .7 73 4.2 1.8 .2 

Outside City 103 9.1 5.7 .6 103 4.4 1.6 .2 

Total 176 9.4 5.9 .4 176 4.3 1.7 .1 

Gender 

Female 81 9.5 5.9 .7 81 4.2 1.8 .2 

Male 95 9.4 5.9 .6 95 4.4 1.6 .2 

Total 176 9.4 5.9 .4 176 4.3 1.7 .1 

 

Table 3 is a very important table which illustrates the above table in 

another way using an interaction between gender and duration of blood 

transfusion. The results are differ with table 2 because there are 

differences between patients who live inside cities and outside cities for 

male and female, but there are little differences between patients who live 

inside cities and outside cities according to male and female for the 

degree of dermatological diseases.   

Table 3: Descriptive statistics for degree of dermatological diseases 

and duration of blood transfusion according to combination between 

gender and living place 

Variables 

Duration of Blood 

Transfusion (Years) 

Degree of Dermatological 

Diseases  

N  ̅ SD SE N  ̅ SD SE 

Female 

Inside City 32 9.9 6.7 1.2 32 3.9 2.0 .4 

Outside City 49 9.2 5.3 .8 49 4.4 1.6 .2 

Total 81 9.5 5.9 .7 81 4.2 1.8 .2 

Male 

Inside City 41 10.0 5.8 .9 41 4.4 1.7 .3 

Outside City 54 8.9 6.0 .8 54 4.5 1.6 .2 

Total 95 9.4 5.9 .6 95 4.4 1.6 .2 

 

It is interesting to have a look at the histogram and Q-Q plot of dependent 

variable without any restriction. Figure 2 show these two figures and it 

appears that the response variable distributed normal.  
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Figure 2: Histogram and Q-Q plot of degree of dermatological 

diseases (Response variable)  

4.2. Data Analysis (Two-Way ANCOVA) 

This section is the most critical section in whole study because its results 

will lead to have conclusions about the study hypotheses. Therefore, right 

results of this section will be a basis for right conclusions and 

recommendations. ANCOVA is a statistical method that can be easily 

used for studying phenomena that have quantitative outcome and two (or 

more) categorical independent variables with one (or more) continuous 

independent variable. As mentioned in the previous sections that 

ANCOVA method have some assumptions that must be tested and 

checked. The familiar assumptions are equality of error variances and 

normality of dependent variable. 

To test the equality of error Variances, Levene's Test was used and it 

shows significant results (F(3,172) = 1.72, P-value = 0.165), i.e. non-

violation of an assumption. However, in this case the non-significant 

result suggests the variance is equal across the various combinations of 

gender and place of living. 

Concerning the normality assumption of the residuals of response 

variable, table 4 shows that errors are distributed normally depending on 

Shapiro-Wilk test or Kolmogorov-Smirnov test. It is worth to say that 

there is no relationship between covariate variable and the other two 

categorical variables.  

Table 4: Test of normality for residuals of response variable 

Variable 
Kolmogorov-Smirnov

a
 Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Residuals of response 

variable 
.048 176 .200* .993 176 .555 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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Concerning the relationships between response variable and covariate, 

there is a significant correlation between them (               
     . Also, there is no significant interaction between covariate variable 

and the two factors. 

All the assumptions of two-way ANCOVA are satisfied, so it can be 

producing table 1 using equations 6 to 13 in order to construct equation 1 

which is related to linear statistical model of this kind of experiment. 

Table 5 describe the two-way ANCOVA table with all calculations of 

finding the effects of first factor, second factor, interaction, and the 

covariate variable.  

Table 5: Two-Way ANCOVA table for gender (Factor A) and living 

place of patients (Factor B) effects on the degree of dermatological 

diseases 

S.O.V. d.f. S.S. M.S. F P-Value 
Eta Squared 

(η
2
) 

A 1 3.483 3.483 1.611 .206 0.007 

B 1 7.468 7.468 3.453 .065 0.015 

AB 1 .720 .720 .333 .565 0.001 

Covariate 1 122.742 122.742 56.761 .000 0.250 

Error 171 369.778 2.162 
   

Total 175 499.222 
    

 

The above table shows that there are no statistically significant effects of 

the two factors, also, there is no statistically significant effects of the 

interaction between the levels of two factors because P-Value < 0.05. 

Figure 3 clearly describe the interaction between the gender and living 

place of patients for increasing and decreasing of dermatological diseases 

degree, it seems that there is a weak effects of the two factors on the 

dermatological diseases. 

 
Figure 3: Interaction effects of gender and living place (Address) 
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As a general, β-thalassemia major patients who live outside cities are 

more exposed than patients inside cities. The duration of blood 

transfusion has a great effect on the response variable as shown in figure 

4. 

 
Figure 4: Relationship between duration of blood transfusion 

(Covariate) and degree of dermatological diseases (Response 

variable) 

Finally, the study had been finished and remained just the conclusions 

and recommendation to be discussed that are the most important findings 

in any scientific research.  

 

5. Conclusions 

Depending on the results of the analyses in chapter three, the most 

important conclusions are as follows:  

1) There are no significant effects of gender and living place of 

patients on the degree of dermatological diseases for β-thalassemia major 

patients. 

2) The effect of duration of blood transfusion (Covariate) on the 

degree of dermatological diseases for β-thalassemia major patients is 

statistically significant.  

3) There is a slightly difference between the degree of dermatological 

diseases of patients who living in outside cities and inside cities. 

Therefore, depending on the study results and conclusions, the most 

important factors that had effects on the degree of dermatological 

diseases for β-thalassemia major patients is the total years of blood 

transfusion and should be taken into consideration by dermatologists and 

hematologists. Also, it is recommended to have more attention to patients 

living outside the cities may be there is few medical centers related to 

thalassemia.  
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- ABSTRACT: 

      Censored regression models are among the critical statistical models 

used in many studies and research, mainly in which the data are restricted 

in one part and not another. Hence, it is difficult to use and apply 

traditional regression models to those data to analyze and study the 

relationship between the variables affecting them. Many well-known 

censored regression models, such as the Tobit model, are the most widely 

used among these models. In this paper, we used extended models of 

statistical distributions transformed into regression models capable of 

analyzing survival and reliability functions within the censored data. 

They can be considered as censored regression models, including the 

Log-BXII Weibull model from the Weibull distribution and the Log-

BXIIEE model from the Exponentiated Exponential distribution in 

addition to the Tobit model and estimating the parameters of these 

models by the (MLE) method and applying these models to the data of 

(259) patients with renal failure (156 males and 103 females) of the 

dependent variable (Urea) and comparing the results of the three models 

through the use of comparison criteria (AIC, and H-QIC). Using SAS 

software showed that the three models are equivalent and parallel in 

importance, meaning researchers can use any new model rather than the 

Tobit, the most widely used censored regression model. 

Keywords: Tobit Model, Log-BXIIEE Model, Log-BXIIW Model. 

 

- INTRODUCTION: 

      Studying regression models, their data structure, and parameter 

estimation of those models by conducting statistical inference are 

essential issues and the focus of many researchers' attention which are 

compatible with regression models and considerable progress in 

technology that can estimate the models. Linear regression models have 

been and still are the most significant share because they are one of the 

most influential and well-established statistical tools in many applied 

research fields. They are the most common and used for analysing 

mailto:raad@uomustansiriyah.edu.iq
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experimental problems in social, economic, and life sciences. Because it 

allows estimating the effect of explanatory variables on the dependent 

variable by returning point estimates and standard errors to calculate 

confidence intervals and p-values. Various deductive models and tools 

exist, from traditional linear models to nonparametric regression. 

The censored regression model is concerned with the study and analysis 

of the censored data where it is possible to define censoring in statistics 

as a case in which the value of the measure or the value of observation is 

partially known meaning that the information is incomplete. At the same 

time, there is a case in which the information is entirely concerning 

(uncensored data). The (censored data) can be defined as the data or 

values that have not been observed, or it is impossible to measure their 

viewing or complete record information about the viewing during the 

study or research period. Furthermore, we can say that censored data is 

the number of failed units for a particular period of the experiment or the 

period specific to the investigation and then knowing the number of failed 

units, and it can be said that the value or observation occurs outside the 

parameters of the study or measurement tool. While addressing the issue 

of censored data, we must demonstrate that the data points to a gap in the 

sample's knowledge, making it challenging to determine or assess 

whether the distribution of those data is known. 

The most critical problems facing statisticians or those interested in 

applied statistics are the estimation of unknown parameters of the 

statistical model and when there is more than one model representing the 

phenomenon studied. Therefore, the problem of this paper is described in 

the estimate of the parameters of the three models used in our study, 

which are the Tobit Model, Log-BXIIW, and Log-BXIIEE, and 

comparing those models in the presence of censored data, then selecting 

the best model. Also, we reviewed censored data, the MLE method, the 

Tobit model, the LBXIIW model, and the LBXIIEE model; the 

comparison criteria (Akaike Information Criteria, Hannan-Quinn 

Information Criteria) were also applied in the practical aspect of the study 

on sample 259 patients. 

 

- CONCEPT OF CENSORED: 

      When data or observations are constrained in one defined part and 

undefined in the other, this is called censored data; therefore, using the 

traditional regression model will result in biased and inconsistent 

estimates. As a result, a suitable model for that data must be chosen, and 

this model is known as the censored regression model. 

Censored data are values or data that are not observed, the inability to 

measure them, or the failure to record complete information about the 
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observation during the study period. It may be characterized as figuring 

out how many units failed within a given experiment, deciding on a 

specified time for research, and then knowing how many units failed. 

There is another definition, which is the value or observation that occurs 

outside the study scope at the measurement instrument. The types of data 

subject to censoring include: (Lawless, 2011) 

1- Type I Censored Data: 

      It is also called right censoring when a sample of size (n) and a 

predefined period will be the number of observations subject to (r). The 

observed value of (k) is an unexpected result, and the time of the 

experiment is fixed (time is a fixed amount); the number of observed 

failures is a random variable because failure times on the right are 

missing, and (r) is a random variable that cannot be determined until after 

time expires. (Balakrishnan, 2013) 

2- Type II Censored Data: 

      It is also called left censoring when the sample size (n) and the 

number of observable observations (r) are fixed and predetermined". 

Therefore, the experimental time will be time (t), the random variable that 

cannot be determined. This type of censoring is used in event time 

studies. (Time-To Event). The main difference between the first and 

second types of observation is the random outcome under the censored 

data. (Rinne, 2008) 

3- Type III Censored Data: 

      In this type of censoring, data or units of observations are located 

somewhere on a time interval between two points. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Description of the three types of censoring A, B, and C. 

(Salih, 2015) 
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- MAXIMUM LIKELIHOOD ESTIMATION METHOD (MLE): 

      MLE Method is one of the most important and widely used 

parametric estimation methods. In this method, we find the estimation of 

the parameters that have the maximum likelihood function, and the 

estimators of this method are characterized by their excellent accuracy 

compared to other methods. It expresses the likelihood function as 

follows: 

                                          
             ∀

                        
 

                                             

  ∑   
 
          ∑   

 
                  

 

by taking the natural logarithm of (2) 

 

    ∑   
 
          ∑   

 
                                         

 

When taking the partial derivation of the equation (3) for  , the following 

is obtained: 

 
    

  
  ∑   

 
    

 

 
    ∑   

 
    

 

     
       

∑   
 
   

 
                             

By equaling the above equation to zero get the maximum likelihood 

estimate. (Bhuyan, 2010) 

 

- CENSORED REGRESSION MODELS: 

      It is necessary to model some distributions to generate new shapes 

and models that can be used to find new regression models that can be 

utilized in the study of survival analysis and reliability within censored 

data, resulting in censored regression models. 

Here, the focus is on the log-BXII Weibull model and the log-BXIIEE 

model using the BurrXII system, which is a distribution that emerges 

from the Burr distribution and because it is used to transform 

distributions, it is called the BurrXII system. The BurrXII distribution, 

which contains Logistic and Weibull figures, is a prevalent and special 

model for survival data modeling and phenomenology modeling. 

(Arellano et al., 2012) 

In 1942 Burr distribution was created by (Irving W. Burr) and the name 

of the distribution is derived from it; since the probability density 

function (P.D.F) has a set of shapes, Burr distribution is useful for 

approximating the graphs of those shapes, especially when a 

mathematical environment is needed for the (C.D.F). Burr distribution 
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includes different distributions such as normal, log-normal, and logistic 

distributions. (Paranaiba, et al., 2011) 

 

1- Tobit Model: 

      The Tobit model is the result of a combination of multiple regression 

model and Probit analysis, where the values of the dependent variable 

(y*) are not observed for some observations. However, the values of the 

explanatory variables (X's) can be observed for all observations. The 

Tobit model was proposed by James Tobin (1958) to describe the 

relationship between the dependent variable and the explanatory variables 

through his study of household expenditures on durable goods using a 

regression model, taking into account the fact that expenses (as a 

dependent variable for his model) are a positive value that does not can be 

negative. The Tobit model deals with dependent variable data because it 

is divided into two sections, each with its distribution function. 

Observations with values equal to or close to (0) take the (C.D.F), while 

observations with values greater than (0) take the (P.D.F), and we get the 

mixed function that expresses the Tobit model by multiplying the 

functions (C.D.F) and (P.D.F). The Tobit model has the following general 

form: (Tobin, 1958) 

 

  
                                                             

   {
                  
                  

}                                       

                                                               
Where: 

 : a constant. 

 : restriction point. 

  : the dependent variables. 

  : the latent variable. 

 : the model's parameters. 

  : the explanatory variables. 

We derive the mixed function for the following by multiplying equations (2) and (3): 
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And it can be expressed as follows 

     *
 

 
 ( 

       

 
)+ * 

  (
   

 
)+                                                  

Where: 

    : the probability density function (P.D.F). 

    : the cumulative function (C.D.F). 

Applying the maximum likelihood method, get the following: 
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)+ *   (

   

 
)+

 

   

                    

 

by taking the natural logarithm of (3), we get: 

    ∑*         
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   *   ( 
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We utilize numerical approaches to acquire estimates of the Tobit model 

since it is difficult to discern the estimation of the most significant 

possibilities of the above equation. (Carson, 2007) 

 

2- Log-BXII Weibull Model: 

      This distribution was first utilized by French scientist Maurice in 

1927. However, the Swedish scientist Weibull explicitly classified it as 

one of the continuous distributions and one of the most commonly used 

failure models in recent years. It gained significance and a significant 

position in life testing and reliability. When the rigorous randomness 

constraints of the exponential distribution are not satisfied, this 

distribution is generally appropriate. As a result, this distribution 

increases versatility and comes in three variants based on the number of 

parameters: one, two, and three. (Thomopoulos, 2017) 

Suppose (x) is a random variable that represents the failure time. The 

Weibull distribution's probability density function (P.D.F.) and 

cumulative distribution function (C.D.F.) are then stated as follows: 

                              ( (
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                ( (
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Where:               

x: a random variable. 

  : a shape parameter. 

  : a scale Parameter. 

 

Several regression models have been presented in recent years, such as 

the log-BurrXII Weibull model, built using the location regression model, 

and the Burr distribution with Weibull. LBXIIW may be stated 

mathematically using the following formula: (Yousof, et al., 2018) 
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Where     and     are the parameters of the Burr distribution, location 

regression models can be distinguished by the random variable   
       having a distribution where position      leans on the 

independent variable vector     in practice; this means that for different 

levels or values of the independent variable    , the position parameter 

has different values. The following is the location regression model: 

 

                                            
 

Where z has a non-dependent distribution on (v), and the random variable 

(y) has a probability function for each        . Given that the random 

variable     has a probability function (13) and is distributed BXIIW, and 

that the random variable         ,        and       . 

The probability function (11) is as follows: 

            

 
  

 
  
      (         )    

   (   
   
   

   
 

 )  
         ( 

   
 )

                             
Where        , are the shape parameters and that       is the location 

parameter and     is the scale parameter. (Thomopoulos, 2017) 
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Given that the equation (16) reflects the LBXIIW distribution and that 

                    and                    , the standard random 

variable          , the (P.D.F) for (Z) is as follows: 

             
               

            
             

                                                       

The linear regression model that links (  ) and the independent variable 

vector   
               , where T has a BXIIW distribution as a 

random variable. 

 

                                                    
 

Where: 

  : the random error has a (P.D.F) function (14). 

  : the location parameter of   . 

     
              

  the vector related to independent variables. 

          : unknown parameters. 

The LBXIIW model can also be used to fit a variety of data types where 

independent variables influence the average response to Y significantly. 

Suppose that D and E are data sets representing log-lifetime and log-

censoring, respectively. The MLE approach and the natural logarithm of 

equation (18) are used to estimate the vector (             ) 

parameters. In that case, the following results will be obtained: 

 

                               
       

 
 

 

Where (r) represents the number of failed observations, the equation will 

be as follows: 

 

                        ∑          
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      ∑              
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The estimation for the parameters vector  ̂  can be discovered using 

statistical software, including the NLMixed library in SAS software. 

(Lawless, 2011) 
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3- Log-BXII Exponentiated Exponential Model: 

      This distribution was discussed by Gupta (1998). It is a novel 

continuous distribution of exponential distribution families. It has to scale 

and shape parameters comparable to those found in the Weibull 

distribution family and the gamma distribution. Features of the Weibull 

and Gamma distributions are identical to the characteristic of this 

distribution, which may also be employed as an alternative. The 

Exponentiated Exponential distribution function (P.D.F) can be 

represented as follows: 

 

                  (       )
     

                                  

 

The (C.D.F) can be represented as follows: 

 

                        
                                                      

 

Where: 

  : a scale parameter of the exponentiated exponential distribution. 

   : a shape parameter of the exponentiated exponential distribution. 

The mathematical formula for BXIIEE is: (Ibrahim, et al., 2020) 
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The model may be stated using the location-scale regression model, 

which relates the independent variable vector   
                     with 

the response variable average, as follows: 

 

    
                  ∀                                           

 

T is a random variable that tracks the BXIIEE distribution, whereas y 

follows the LBXIIEE distribution. (Kundu, et al., 2001) 

Assuming that M and N are sets of items for    representing log-

censoring or log-lifetime, respectively, and that censoring times and 

lifetimes are independent. The LBXIIEE regression model will be as 
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follows when using the (MLE) method to estimate the parameters of the 

vector                   and taking the natural logarithm: (Lawless, 

2011) 
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Where: 

                                      
      

   

 
 

The feature vector ( ̂) can be estimated using the NLMixed library in 

SAS. 

 

 

- COMPARISON CRITERIA: 

      It is known statistically that several models are used to study a 

particular phenomenon to reach the best model that represents it. There 

must be a comparison criterion based on which comparisons are made 

between these models, and there are many statistical criteria through 

which comparisons are made in choosing the best model. We will address 

some of these criteria, which are AIC and HQIC, and below, we will 

review these standards. 

1- Akaike Information Criterion (AIC): 

      Named after Japanese statistician Hirotsugu Akaike coined in 1974, 

the AIC rates the quality of each model when there is a set of data 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-116- 
 

models, and provides a means for selecting the best model; its 

mathematical formula is as follows: 

       ̂                                           
Where: 

 : the number of model parameters. 

 ̂: the maximum likelihood function value. 

The model that has the lowest value for this criterion is the best. (Takane, 

et al., 1987) 

2- Hannan-Quinn Information Criterion (H-QIC): 

      It is a criterion proposed by Hannan & Quinn in 1979. This criterion 

is characterized as being objective and automatic and is highly 

proportional to small sample sizes and its formula: 

        ̂                                                   

Where: 

 : sample size 

 : the number of model parameters. 

 ̂: the highest value of the maximum likelihood function. 

The model that has the lowest value for this criterion is selected. (So, et 

al., 2009) 

 

- RENAL FAILURE: 

      Renal failure disease is a deficiency in the work and functions of the 

renal, which leads to a general imbalance in the body. It is also known as 

the deterioration of the ability of the renal to filter impurities in the blood, 

where the renal becomes unable to perform its typical job of filtering the 

body's by-products from the blood. Renal failure often results from 

persistently high blood pressure or diabetes, in addition to infections and 

genetic diseases of the renal that can cause permanent failure. Renal 

failure takes two forms, acute and chronic. 

 

1- Acute Renal Failure:  

      It is the sudden cessation of renal function from working for a few 

hours, days or weeks in a critical manner, where toxins and metabolic 

products accumulate in the body in the blood, which leads to a sudden 

rise in the proportion of urea and creatine in the blood. The renal usually 

returns to total efficiency when the cause is gone. 

 

2- Chronic Renal Failure: 

      Its symptoms may not begin to appear until after the renal efficiency 

is less than 25% of its function volume, and the renal does not return to 

its function even after the removal of the cause. This disease was chosen 

as a practical aspect of this study for presenting actual data for patients 
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with renal failure and the absence of a previous statistical survey dealing 

with kidney failure in Kirkuk governorate-Iraq. Data on this disease was 

collected from the patient records in Kirkuk General Hospital / Industrial 

Renal Unit for 259 patients, 156 patients from male and 103 female 

patients. 

The stages of renal failure are five steps and are calculated using the 

filtration rate: 

First stage: Renal function decreases with few symptoms. 

Second and Third stage: The need for care increases to relieve and treat 

renal dysfunction. 

Fourth and Fifth stage: The patient needs treatments, and the disease is 

considered severe in these stages and requires dialysis or a kidney 

transplant if possible. 

 

- DATA ANALYSIS AND ESTIMATION: 

      In this section, we review the tables for estimating the three censored 

regression models used in this paper and the criteria used according to the 

variables (gender - age - Urea - Creatinine). Where the analysis and 

estimation of three models (Tobit, LBXIIW, and LBXIIEE) are done 

when Urea is a dependent variable, analyzing these models includes 

extracting T-test values, standard error values (S.E), and P-values based 

on variables that significantly affect the dependent variable. In addition to 

the table of comparison criteria between models above to know the best 

model, the scales of Urea (0.5-1.0) mg-dl and creatinine (0.5-1.1) mg-dl. 

 

- Urea As a Dependent Variable: 

      The three models (Tobit, LBXIIW, LBXIIEE) are estimated for the 

data of patients, considering that the dependent variable is the Urea, after 

the same variable is calculated for the data in general in the previous 

paragraphs. The following tables show the results of the analysis and 

estimation of the mentioned models for patients. 

1- Practical Application Using the Tobit Model: 

 

Table 1. Tobit model parameter estimation for urea variable. 

Step Variable   S.E T P-value 

1 

constant 18.540 6.773 3.514 0.0119 

age -0.057 0.113 -0.301 0.6163 

creatinine 20.679 5.134 4.534 0.0004 

2 
constant 15.933 4.9808 3.831 0.0046 

creatinine 20.437 5.1211 4.502 0.0005 
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Table (1) shows that the Tobit model estimates are calculated based on 

the dependent variable urea; In the first step, we notice that the value of 

the t-test for the creatinine variable was significant, amounting to (4.534), 

with a significant percentage of (0.0004). In the second stage, the age 

variable is eliminated, and the creatinine variable is the explanatory 

variable with the most influence on the dependent variable. 

 

Table 2. Tobit model criterion values for urea variable. 

Step AIC H-QIC 

1 102.7 106.5 

2 100.9 103.8 

 

Table (2) shows the Tobit model criteria table for the variable Urea for 

patients. The values of criterion AIC and H-QIC change depending on the 

stages; in Table (1), each step indicates the importance of the two criteria 

for the same stage, and each step represents the values of the two criteria 

for the same stage. The graphic below shows the Tobit model's projected 

value for the dependent variable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Predicted value for Tobit model. 

 

 

 

 

 



Journal of Statisticians Union (JASU)………………………………………………….Vo7.No1.15/11/2023 

 
 

-119- 
 

2- Practical Application Using the LBXIIW Model: 

 

Table 3. LBXIIW model parameter estimation for urea variable. 

Step Variable   S.E T P-value 

1 

constant 22.216 54.902 0.42 0.5791 

age 0.0284 0.3296 0.93 0.8317 

creatinine 55.518 14.402 4.67 0.0033 

γ 16.699 18.058 0.93 0.2559 

β 0.1573 0.1431 1.17 0.1459 

σ 147.36 123.17 1.19 0.1357 

2 

constant 23.486 49.317 0.49 0.5279 

creatinine 55.853 14.978 4.56 0.0038 

γ 16.398 17.591 0.94 0.2522 

β 0.1613 0.1433 1.27 0.1356 

σ 147.07 120.13 1.29 0.1252 

 

Table (3) shows that the LBXIIW model estimates are calculated based 

on the dependent variable urea; In the first step, we notice that the value 

of the t-test for the creatinine variable was significant, amounting to 

(4.67), with a significant percentage of (0.0033). In the second stage, the 

age variable is eliminated, and the creatinine variable is the explanatory 

variable with the most influence on the dependent variable. 

Table 4. LBXIIW model criterion values for urea variable. 

Step AIC H-QIC 

1 138.8 144.5 

2 135.3 139.1 

 

Table (4) displays the LBXIIW model's criteria for the dependent variable 

Urea for patients. We see that the values of the criteria AIC and H-QIC 

fluctuate depending on the steps. These criteria attain their lowest value 

in the final phase, and each step indicates the importance of the three 

criteria for the same stage in Table (3). The figure below shows the 

predicted value for the dependent variable for the LBXIIW model. 
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Figure 3. Predicted value for LBXIIW model. 

 

3- Practical Application Using the LBXIIEE Model: 

 

Table 5. LBXIIEE model parameter estimation for urea variable. 

Step Variable   S.E T P-value 

1 

constant 30.342 5.4984 5.82 0.0000 

age -0.0829 0.0696 -1.09 0.2373 

creatinine 4.4287 2.1717 2.71 0.0909 

τ 21.730 3.2020 6.43 0.0000 

b 2.6620 0.0880 43.64 0.0000 

γ 48.872 0.9641 52.73 0.0000 

β 0.0925 0.0800 2.06 0.2513 

σ 150.01 165.85 1.03 0.3682 

2 

constant 41.197 15.197 3.61 0.0110 

creatinine 5.4913 0.9152 8.09 0.0000 

τ 23.399 7.9206 3.74 0.0077 

b 3.3951 0.0001 3.99 0.0000 

γ 25.994 18.582 1.48 0.1718 

β 0.1015 0.0753 1.55 0.1814 

σ 108.08 93.144 1.26 0.2501 

 

 

In the first step of Table 5, we see that the t-test results for the variables 

(τ, b, and γ) are all significant, with values of (6.43, 43.64, and 52.73). 

The variable (γ) became non-significant in the second step. Thus, it was 
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eliminated. The t-test values for the variables (creatinine, τ, b) are all 

significant at the level of significance (p-value ≤ 0.0001), with values of 

(8.09, 3.74, and 3.99). Table (6) shows the LBXIIEE model's criteria for 

the dependent variable Urea in renal failure patients. The values of 

criterion AIC and H-QIC change depending on the stages. In the final 

phase, these criteria achieve their lowest value, and each step reflects the 

values of the three criteria for the same stage in Table (5). 

 

Table 6. LBXIIEE model criterion values for urea variable. 

 

Step AIC H-QIC 

1 97.2 104.8 

2 94.7 101.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Predicted value for LBXIIEE model. 

 

In figures (2), (3), and (4), notice that the three models are almost 

equivalent to each other, as some estimated values approach the actual 

values. Also, we note that the model (LBXIIEE) is the best model for 

data. 

The following table (7) summarizes the criteria values for renal failure 

patients’ data, which shows that the three models are close in preference 

data used in this paper. The LBXIIEE model is the best of the two models 

(TOBIT and LBXIIW), where it has the lowest values of criteria (AIC 
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and H-QIC). Furthermore, the TOBIT model is better than the LBXIIW 

model, as it has the lowest values of criteria compared with the LBXIIW 

model for data of renal failure patients for the same dependent variable. 

 

Table 7. Comparative AIC and H-QIC values for the three models. 

Model AIC H-QIC 

TOBIT 101.9 104.8 

LBXIIW 136.3 140.1 

LBXIIEE 95.7 102.3 

 

- CONCLUSIONS: 

 Statistical distributions transformed into regression models can be 

used as censored regression models from the BurrXII system for 

distributions applied to survivals. 

 Through the practical application, we found all three censored 

regression models can use in dealing with the censored data instead of 

relying on the Tobit model, which is the most common model in most 

cases. 

 We notice that the three models are almost equivalent, as some 

estimated values approach the real values. Also, we note that the 

model (LBXIIEE) is the best model for renal failure patients’ data, 

where it has the lowest criteria (AIC and H- QIC). 
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- APPENDIX: 

%%% SAS CODE 

%%% Tobit Model 

proc import datafile='C:\Users\dell\Desktop\dataset.xlsx' DBMS =xlsx 

Out=dataset; 

run; 

proc qlim data = dataset; 

model urea = age gender creatin; 

endogenous urea ~ censored (ub=45); 

run; 

%% % LBXIIW Model 

proc import datafile='C:\Users\dell\Desktop\dataset.xlsx' DBMS =xlsx 

Out=dataset; 

run; 
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proc nlmixed data=dataset; 

parms b0= 10 b1=2 b2=.5 b3= 1 a=2 b=1 s= 150; 

m = b0 + (b1*age) + (b2*gender) + (b3*creatin); 

y=urea; 

if status_u=1 then f =((a*b)*((1-exp(-exp((y-m)/s)))**(a-1)) * 

((1+((exp(exp((y- 

m)/s))-1)**(a)))**(-(b+1)))) /(s*exp((-a*exp((y-m)/s))-((y-m)/s))) ; 

else f = (1+(((1-exp(-exp((y-m)/s)))/(exp(-exp((y-m)/s))))**a))**-b; 

ll=log(f); 

model y ~ general(ll); 

run; 

%%% LBXIIEE Model 

proc import datafile='C:\Users\dell\Desktop\dataset.xlsx' DBMS =xlsx 

Out=dataset; 

run; 

proc nlmixed data=dataset; 

parms b0=1 b1=1 b2=1 b3=1 a=1 b=2.5 aa=2 bb=1 s=150; 

m =b0 + (b1*age) + (b2*gender) + (b3*creatin); 

y=urea; 

if status_u=1 then f=((aa*bb*a*b)/s)*(exp(-b*exp((y-m)/s)))*((1-exp(-

b*exp((y- m)/s)))**(a-1))*((((1-exp(-b*exp((y-m)/s)))**a)**(aa-1))/((1-

((1-exp(-b*exp((y- 

m)/s)))**a))**(aa+1)))*((1+((((1-exp(-b*exp((y-m)/s))) **a)/(1-((1-exp(-

b*exp((y- m)/s)))**a)))**aa))**(-bb-1)) ; 

else f= 1-((1+(((1-exp(-b*exp((y-m)/s)))**a)/(1-(1-exp(-b*exp((y-m)/s))) 

**a))**aa)**-bb); 

ll=log(f); 

model y ~ general(ll); 

run; 
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