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ان يتعلم الطالب كيفية ايجاد توزيع حاصل جمع او ضرب او قسمة او طرح  -1

 .متغيرين او اكثر

 والاحصاءة المرتبة والتقارب التصادفي ان يتعلم ويتعرف على مفاهيم المعاينة  -2

ان يفهم الطالب موضوع التقدير والتقدير بنقطة من خلال استخدام طرق  -3

 .التقدير 

ان يدرس الطالب كيفية اختيار المقدر الجيد من بين مجموعة من المقدرات من  -4

 .خلال دراسة ومعرفة خواص المقدرات

 التفاصيل الاساسية للمادة

 

Chapter 1 

Additional Topics in Probability  

Special Distribution Functions : The Binomial Probability 

Distribution , Poisson Probability Distribution , Uniform 

Probability Distribution , Normal Probability Distribution , 

Gamma Probability Distribution ,Distributions of Functions of random 

Variables  (Transformation technique, Distribution Function 

technique, Moment generating function technique), LIMIT 

THEOREMS: CHEBYSHEV’S THEOREM, LAW OF LARGE 

NUMBERS, CENTRAL LIMIT THEOREM (CLT) 

Chapter 2 

Sampling Distributions 

SAMPLING DISTRIBUTIONS ASSOCIATED WITH NORMAL 

POPULATIONS , Distribution of    and 
   

  
, Chi-Square 

Distribution, Student t-Distribution, F-Distribution, 

Distributions of Order statistics, Large sample 



 

Approximations: The Normal Approximation to the Binomial 

Distribution, ), Limiting Distribution : Stochastic 

Convergence, Limiting of moment generating functions, 

Theorems on Limiting distributions. 

Chapter 3 

Point Estimation 

The Method of Moments, The Method of Maximum 

Likelihood, SOME DESIRABLE PROPERTIES OF POINT 

ESTIMATORS, Unbiased Estimators, Sufficiency, Consistency, 

Efficiency, Minimal Sufficiency and Minimum-Variance 

Unbiased Estimation, Cramér–Rao procedure to test for 

efficiency, 
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CHAPTER 1 

Additional Topics in Probability  

1-1 Probability Distributions  

We present some common probability distributions that are useful  in 

mathematical methods that will be used in this lecture note. We give the 

density function, mean, variance and moment generating function (mgf). 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

1-2 Distributions of Functions of random Variables 

 

 

1-2-1  Distribution Functiom Method 

 



 

 

Example 1-1 

 

 

 

 

 

 

 

 

 



 

Example 1-2 

 

 

 

 



 

Example 1-3 

 

1-2-2  Transformation Method
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      Example 1-6 
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1-2-3 Moment generating function  Method 
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Chapter 2 

Sampling Distributions 

We call the probability distribution of a sample statistic its sampling distribution. 

Sampling distributions provide the link between probability theory and statistical inference. 

The ability to determine the distribution of a statistic is a critical part in the construction and 

evaluation of statistical procedures. It is important to observe that there is a difference 

between the distribution of population from which the sample was taken and the distribution 

of the sample statistic. In general, a population has a distribution called a population 

distribution, which is usually unknown, whereas a statistic has a sampling distribution, which 

is usually different from the population distribution. The sampling distribution of a statistic 

provides a theoretical model of the relative frequency histogram for the likely values of the 

statistic that one would observe through repeated sampling.  

 

Definition 2-1 A sample is a set of observable random variables X1, . . . , Xn. The number n  

                          is called the sample size. 

 

In most of the inferential procedures that we study in this book, we are dealing with random 

samples. We call the random variables X1, . . . , Xn identically distributed if every Xi has the 

same probability distribution. 

Definition 2-2 A random sample of size n from a population is a set of n independent and  

                   identically distributed (iid) observable random variables X1, . . . , Xn. 

 

Definition 2-3  A function T of observable random variables X1, . . . , Xn that does not 

                        depend on any unknown parameters is called a statistic. 

 

 

 



 

 

Definition 2-4   The probability distribution of a sample statistic is called the sampling 

                        distribution.   
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2-3 Chi-Square Distribution 

 

Definition 2- 5:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

2-4  Student t-Distribution  

 



 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Know that  
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2-5  F-Distribution  

The F-distribution was developed by Fisher to study the behavior of two variances 

from random samples taken from two independent normal populations. In applied 

problems we may be interested in knowing whether the population variances are equal or 

not, based on the response of the random samples. Knowing the answer to such a question 

is also important in selecting the appropriate statistical methods to study their true means. 
 

 

 

 



 

 

 



 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

2-6  Order Statistics 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

2-7 Limiting Distribution 

2-7-1 Convergence in Probability 

In this section, we formalize a way of saying that a sequence of random 

variables is getting "close" to another random variable. We will use this 

concept throughout the lecture . 
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2-9 LARGE SAMPLE APPROXIMATIONS 
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2-10  Central Limit Theorem 

 

2-10-1 



 

 

 

2-10-1 

2-10-2 



 

 

 

2-10-3 

2-10-3 



 

 

 

 

2-10-4 



 

 

 

2-10-5 



 

 

 

 

 

 

 

 

 

 

 

1- 

2- 

3- 

4- 

5- 



 

2-12 Theorems on limiting distribution 
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CHAPTER 3 

Point Estimation 
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