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ABSTRACT 

This study was carried out through field survey of 5000 animal records of 15 farms in 
different regions of El-Menofia province, El Dakhalia province and Alexandria province 
(Dina farm) during the period extended from 2005 to 2011 on random samples of dairy 
production sectors. These sectors were Small, Private and Governmental farmers. Records 
included dairy breeds as Balady cattle (Local breed), Holstein-Friesian cattle (Exotic breed), 
Cross-bred cattle (Balady X Friesian) and buffalo. Housing systems in these farms were free 
stall or tie stall. Data were collected, arranged, summarized and then analyzed statistically 
using the computer programs SPSS/PC+ "Version 16" (SPSS, 2004). Regression functions of 
productive and reproductive indices affecting milk production with dummy variables of 
breeds were used to determine the effect of breed on milk production. Use of dummy 
variables of breeds in productive function enables us to study the effect of breeds on milk 
production. It also increased the predictive value of the function from (62%) to (66%). The 
same effect is recorded when use these dummies in reproductive function as it increased the 
predictive value of the reproductive function from (21%) to (34%). 

 

INTRODUCTION 

Regression makes use of the correlation between variables and the notion of a straight 
line to develop a prediction equation. Once a relationship has been established between two 
variables the equation can be developed that allow to predict the score of one of the variables, 



 
Fouda, M.M., et. al., 276 

given the score of the other (Munro, 2006). The goal of multiple regression analysis is to 
determine the values of parameters for a function that causes the function to best fit a set of 
data observations that the researcher provides. Regression can be used for prediction, 
inference, hypothesis testing, and modeling of causal relationships (Lindley, 1987, Fox, 1997; 
Richard, 2004 and Freedman, 2005). 

Sometime it is necessary to include a categorical variable with more than two levels in a 
multiple regression prediction model, so, additional steps are needed to insure that the results 
are interpretable. These steps include recoding the categorical variable into a number of 
separate, dictomous variables. This recoding is called "dummy variable". We use dummy 
variables to incorporate qualitative variables into a regression analysis. Dummy variable is 
one that takes the values 0 or 1 to indicate the absence or presence of some categorical effect 
that may be expected to shift the outcome. Adding these variables to a linear regression model 
will always increase the unadjusted R2 value of the function. 

Multiple regression with dummy variables of the breed was used to determine the effect 
of the breed on milk production of cattle and buffaloes. Multiple regression analysis is an 
advanced statistical technique that uses more than one predictor, or independent variables, to 
examine the effects on a single outcome, or dependent variable (Levine et al., 1997  

The work of this study was done for fitting some model using different regression 
function with dummy variables which represented qualitative characters. 

 

MATERIAL AND METHODS: 

2.1. Data collection and trait studies: 

This study was carried out through field survey of 5000 animal records of 15 farms in 

different regions of El-Menofia province, El Dakhalia province and Alexandria province 

(Dina farm) during the period extended from 2005 to 2011 on random samples of dairy 

production sectors. These sectors were Small, Private and Governmental farmers. Small farms 

represented about 47.3% of the sample, private farms represented 28.3% of the sample 

whereas; governmental farms represented 24.4% of the sample. Records included dairy breeds 

as Balady cattle (local breed) which represented 32.12% of the sample, Holstein-Friesian 

cattle (exotic breed) which represented 24.04% of the sample, Cross-bred cattle (Balady X 

Friesian) which represented 13.8% of the sample and Buffaloes which represented 30.04% of 

the sample. Housing systems in these farms were free stall or tie stall.  
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The data were collected from field survey by two methods: 

A. From the farm records which were available in the investigated dairy farms of study 

area.  

B. From the structured questionnaires established by the researcher in accordance with 

objectives of this study and were admitted to the dairy holders and managers during 

the time of interview.  

The collected data (raw data) were from milk production records and the accompanying 

reproduction records. The data were classified into:- 

Reproductive data which include Breed categories (Balady, Cross-bred, Friesian cattle) 

and (Buffaloes that was considered as one breed), total milk per year (milk production) / Kg, 

days in milk or (lactation length/ day), total veterinary supervision cost/ L.E and Feed costs 

per year /L.E. Reproductive data which include Age at first calving / (day), calving interval 

/(day) and days open /(day). 

2.2. Statistical analysis: 

Multiple-regression with dummy variables of breeds was used to construct best fit 

function of milk production by using its productive and reproductive indices. Data were 

collected, arranged, summarized and then analyzed statistically using the computer programs 

SPSS/PC+ "version 16" (SPSS, 2004). All the productive and reproductive parameters 

affecting the dairy production were calculated and statistically analyzed for animals by using 

regression functions of productive and reproductive indices affecting milk production with 

dummy variables of breeds to determine the effect of breed on milk production. 

Statistical analyses methods: 

Firstly homogeneity tests were done to test homogeneity of the data and it included:  

1. Hartly΄s Test =    Maximum variance of all the group  

                      Summation of all the group variances   

Then data were analyzed using relevant statistical methods of data analysis, including 

regression model. 

Regression analysis is a collective name for techniques for the modeling and analysis of 

numerical data consisting of values of dependent variables (also called response variable or 

measurement) and of one or more independent variables (also, called explanatory variable). 
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The parameters are estimated so as to give a "best fit" of the data. Most commonly the best fit 

is evaluated by using the least square method.                     

Underlying assumptions:  

Classical assumptions for regression analysis include:                                   

1. The sample must be representative of the population.                      

2. The error is assumed to be a random variable with a mean of zero conditional on the 

explanatory variables.                                                      

3. The independent variables are error-free.                           

4. The predictors must be linearly independent.                 

Dummy variable is one that takes the values 0 or 1 to indicate the absence or presence 

of some categorical effect that may be expected to shift the outcome (Draper and smith, 
1998).  

Calculating number of dummy variable used in equation: 

Number of dummy variables used = r – 1 

(r = number of categories in the studied categorical variables). Group which is not used 

in calculation is called (omitted group). 

Number of dummy variables used in the study = 4-1 =3 

(Reference group) here are buffaloes. 

2.3. Regression equation with dummy variables being used in the study: 

a. Equation of productive indices affecting milk production: 

   Log Yi =   log b0 +log b1X1i + log b2X2i +log b3X3 

b. Effect of dummy variables of the breed on productive indices affecting milk production:  

Log Yi =    log b0 + log b1X1i + log b2X2i+ log b3X3i+log  b4d1i + log  b5d2i+ log b6d3i. 
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Where; 

X1= Days in milk            X2 = Feed cost                   X3 = Veterinary cost 

d1= 1 if Balady breed    d2 = 1 if Cross bred breed   d3 = 1 if Frisian breed              

3. Equation of reproductive indices affecting milk production: 

Log Yi =    log b0 + log b4X4i + log b5X5i + log b6X6i 

4. Effect of dummy variables of the breed on reproductive indices affecting milk 
production:  

Log Yi =   log b0 + log b4X4i + log b5X5i+ log b6X6i+ log b7d1i +log b8d2i+log b9d31. 

X1=Days open        X2 = Calving interval               X3= Age at first calving        

d1= 1 if Balady breed     d2 = 1 if Cross bred breed    d3 = 1 if Frisian breed              

3. Results and Discussion: 

Production functions of milk production were estimated in two forms; linear and 
logarithmic form. But, the logarithmic function was more common and accurate as R2 was 
higher in logarithmic form than linear function. They demonstrated the different regression 
functions and coefficient between milk yield as dependant variable and the different 
productive and reproductive resources affecting milk yield as independent variables.       

Comparison between the outputs of the logarithmic production functions were done to 
determine the best accurate function, which used to describe the relationships between milk 
yield and productive resources. 

3.1. The logarithmic Productive function of milk production: 

It was used to describe the relation between total milk production (Y) as dependant 
variable and productive efficiency indices (days in milk, feed cost, veterinary cost as 
independent variable).  

Function 

t 

F 

R2 

 

Adjusted R2 

  

Log Y = -1.194 + 1.35 LogX1 + 0.169 LogX2 + 0.341 LogX3             

              (11.29) **     (28.49) **         (22.85) **         (30.95) **      

1368.85** 
 
0.62 
 
 
0.61 

** Significant at (P<0.01)                            * Significant at (P<0.05)       

X1 = Days in milk              X2 = Feed cost                 X3 = Veterinary cost        
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The results revealed that the logarithmic production function was highly significant 

(P<0.01), and about 62 % from the changes in milk yield were attributed to the changes in 

production efficiency indices. This result was obtained after testing data by stepwise methods 

which indicate that there was no autocorrelation between all variable being used in the 

regression equation. 

3.2. The logarithmic Productive function of milk production with dummies of breed: 

It was used to describe the relation between total milk production (Y) as dependant 

variable and productive efficiency indices (days in milk, feed cost, veterinary cost and dummy 

variables of breeds (d1 for Balady breed, d2 for cross bred and d3 for Friesian breed) as 

independent variable.  
Function 

T 

 

F 

R2 

Adjusted R2 

  

Log Y = -0.296+ 1.12 LogX1 + 0.158 LogX2 + 0.226 LogX3+ -0.14 d1+  

0.010 d2 - 0.012 d3                                                 

  (2.59) **     (23.14) **   (21.77) **     (14.29) **     (14.24) **    (1.075)   (1.90) * 

813.66** 
0.66 
 
0.65 

** Significant at (P<0.01)                                     * Significant at (P<0.05)      

X1= Days in milk                            X2= = Feed cost              X3= = veterinary cost    

d1= 1 if Balady breed            d2 = 1 if Cross bred breed       d3 = 1if Frisian breed              

The results revealed that the logarithmic production function was highly significant 

(P<0.01), and about 66 % from the changes in milk yield were attributed to the changes in 

production efficiency indices. So, adding dummies of breed led to increase the predictive 

value of the function from (62%) to (66%). This agrees with (Back and Winsborough, 1966) 
who enumerate that dummy variables can be combined in the regression equation with 

continuous variables or other dummy variables representing background or previous 

experimental treatment and lead to increasing predictive value of regression function. 

3.3. The logarithmic reproductive function of milk production:  

It was used to describe the relation between milk production (Y) as dependant variable 

and reproductive efficiency indices (age at first calving, days open and calving interval), and 

the best function as follow: 
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Function 

t 

F 

R2 

Adjusted R2 

Log Y = 1.55 + 0.39 LogX4 + 0.733 LogX5 - 0.558 LogX6  

               (6.19) **     (11.50) **     (6.23) **       (15.28) **       

  447.19** 

 0.21 

 0.20 

** Significant at (P<0.01)      

  X4 = Days open        X5 = Calving interval             X6= Age at first calving  

The results revealed that the logarithmic production function was highly significant 

(P<0.01), and about 21 % from the changes in cow's life time milk yield were attributed to the 

changes in reproductive efficiency indices. This result was obtained after testing data by 

stepwise methods which indicate that there was no autocorrelation between all variable being 

used in the equation. 

3.4. The logarithmic reproductive function of milk production with dummies of breed  

It was used to describe the relation between milk production (Y) as dependant variable and 

reproductive efficiency indices (age at first calving, days open, calving interval and dummy 

variables of breeds d1 for Balady breed, d2 for crossbred and d3 for Friesian breed as 

independent variables and the best function as follow: 
Function 

 

t 

F 

R2 

Adjusted R2 

Log Y = 1.37 + 0.078 LogX4 + 0.917 LogX5 - 0.312 LogX6 - 0.167 d1 

 + 0.0 d2 - 0.031 d3           

 (5.99) **  (2.41) **  (8.51) **  (8.50) **  (25.70) **   (0.019)  (4.70)**             

436.39** 

 0.34 

 0.33 

 

** Significant at (P<0.01)                          * Significant at (P<0.05)       

 X4 = Days open                          X5= Calving interval                  X6= = age at first calving     

d1= 1 if Balady breed           d2 = 1 if Cross bred breed      d3 = 1 if Frisian breed              

The results revealed that the logarithmic production function was highly significant 

(P<0.01), and about 34 % from the changes in cow's life time milk yield were attributed to the 

changes in reproductive efficiency indices. So, adding dummies of breed led to increase the 

predictive value of the function from (21%) to (34%).  
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4. Summary and Conclusion  

This study was carried out through field survey of 5000 animal records in different 

regions of El-Menofia province, El Dakhalia province and Dina farm during the period 

extended from 2005 to 2011 on random samples of dairy production sectors to evaluate the 

factors affecting the productive and reproductive efficiency of dairy cattle and Buffaloes 

under Egyptian conditions. These sectors were Small, Private and Governmental farmers. The 

dairy breeds included in this study were Balady cow (local breed), Holstein-Friesian (exotic 

breed), Cross-bred (Balady X Friesian) and Buffaloes. The collected data were summarized, 

classified then analyzed separately using computer statistical program (SPSS, 2004). The 

results of this study are summarized in various sub-sections as follow.  

1- Use of dummy variables of breeds in productive function enables us to study the effect 

of the breeds on milk production. It also increased the predictive value of the function 

from (62%) to (66%). 

2- Use of dummy variables of breeds in reproductive function enables us to study the 

effect of the breeds on milk production of different animal species. It also increased 

the predictive value of the function from (21%) to (34%). 
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  الملخص العربي
  استخدام متغيرات وهمية فى الدالة الانتاجية والتناسلية لانتاج الحليب
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