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1. Introduction:
      In practice, the normal distribution is often used as the distribution for the dependent variable, 
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, of the regression model. But in most real- life problems, the dependent variable is usually not free to take any value in the interval (
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For instant, the dependent variable may be observed only when a<
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<b where a and b are extended real numbers such that a<b. To these cases, the observed values of 
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may follow a truncated normal distribution especially when the values of the observations in one or both of the normal distribution tails are unknown. Such data often arise when an item is measured using an instrument with a limited scale. Observations that are beyond the scale of measurement are unknown. The truncated distributions are very important and widely used in statistics. Joshi(1979), Balakrishnan and Joshi (1982), Khan and Ali (1987), Ahmad (2001), Ahmad and Fawzy (2003) among others, treated the doubly truncated distributions in defferent disciplines.To estimate such models, most researchers assume that the population of the restricted data represents a subpopulation or domain of study for which the censored regression model is the most suitable one to consider. For example, see Verbeek (2000), and Johnston and Dinardo (1997).

      In this paper, a regression situation is considered to find the maximum likelihood estimates of the linear relationship between the normal dependent variable and some independent variables as well as the estimated residual variance by assuming that the population of the restricted data a<
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<b is the only available sampled population from which we can get a random sample. The estimated relationship is then used to predict the values of the missing observations of the normal populations. Such populations are available in most real- life problems. For example, the wages or salaries of some companies may be limited to the values a<
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<b and follow a truncated normal distribution. Similarly, the population of the test scores for an exam may also be limited to a<
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<b and follow a truncated normal distribution. This procedure provides us with consistent, asymptotic normal, and asymptotic efficient estimators (Montagomery, Peck, and Vining,2001).
2.Truncated Distribution:
      Let X be a random variable with probability density function 
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, then the probability density function of Y the truncated version of the random variable X truncated on the left at a and on the right at b is given by
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3.The truncated Normal Distribution: 

      Let 
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be respectively the p.d.f. and the distribution function of a standard normal distribution. Let 
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 be a random variable with normal p.d.f. of mean 
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and a constant variance 
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. Then the p.d.f. of 
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 truncated on the left at a and on the right at b is given by
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To find 
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And hence 
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4. The model:
Let 
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      and the location parameter 
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Then the p.d.f. of 
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For simplicity, let
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and
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      Suppose that we have n random sample data say 
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 taken from the truncated normal distribution given in (5) to be used in estimating the value of the parameter 
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. This leads to the so called truncated regression model. This model is different from the model mentioned by Verbeek (2000, pg 201). His model based on different sample selection rule. This rule based on drawing 
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randomly from the non- truncated normal distribution. If 
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falls in the interval (a, b), then we observe 
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, otherwise we do not observe 
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. In this case we no longer have a random sample and we have to take this into account when making inference.

 For the purposes of interpreting the coefficients of the truncated regression model, consider the following two derivatives with respect to a particular 
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      This tells us that the marginal effect of a change in 
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upon the expected outcome 
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5. Maximum likelihood estimation:
The likelihood function for this model is thus given by
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and hence
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and hence,
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Similarly,
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and hence,
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      Equating 
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Multiplying equation (13) by 
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Equations (13) and (15) in matrix form will be:
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Where
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ملخص


      في الحياة العملية غالبا ما يستخدم التوزيع الطبيعي توزيعاً احتمالياً للمتغير المعتمد لنموذج الانحدار, ولكن في أكثرها يكون المتغير المعتمد غير طليق ليأخذ أية قيمة من قيم الفترة� EMBED Equation.3 ���فمثلا قد لا يستطيع الباحث مشاهدة قيم المتغير المعتمد في الفترة � EMBED Equation.3 ��� أو الفترة � EMBED Equation.3 ��� و إنما يستطيع فقط مشاهدة القيم الموجودة في الفترة� EMBED Equation.3 ��� وفي هذه الحالة فان القيم المشاهدة للمتغير المعتمد قد تتبع التوزيع الطبيعي المبتور (truncated normal distribution).


      إن هذا البحث يهدف إلى استخدام طريقة الإمكان الأعظم (Maximum likelihood method) في إيجاد مقدرات لمعالم (parameters) نموذج الانحدار الخطي الطبيعي المبتور (truncated normal linear regression model) تتمتع بمزايا طريقة الإمكان الأعظم المعروفة و المتمثلة بخواص الاتساق و الكفاءة التقريبية والتطبيع التقريبي.


      إن أسلوب التقدير في هذا البحث يختلف عن أسلوب التقدير المعتمد على البيانات المراقبة (Censored data) أو الأسلوب المستخدم من قبل (2000)Verbeek  والذي يستخدم عينة غير عشوائية من المجتمع.


Abstract


      The Maximum Likelihood Method is used to estimate the normal linear regression model when the truncated normal data is the only available data. This procedure, unlike the procedure of estimation from censored data, utilizes the relationship between the normal distribution and the truncated normal distribution to estimate the model. This model utilizes a random sample from the truncated normal distribution. It is unlike the so- called truncated regression model mentioned by Verbeek (2000), which utilizes a non- random sample. Under the regularity conditions (Zacks, 1971, p.194), � 








this procedure provides consistent, asymptotic normal, and asymptotic efficient estimators (Montagomery, Peck, and Vining, 2001).


Keywords: Maximum Likelihood Estimation, Truncated Normal istribution, Domain of study, Censored Regression Model.
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