	



SAS macro for Heritability Estimation
We know that the observed variance or phenotypic variance (VP) is composed partly of genetic or heritable (VG) and partly of non-heritable variation (VE).  The genetic variation itself can be sub-divided into (i) the additive genetic variation  (VA) (ii) the dominance genetic variation due to deviation of the heterozygote from the average of the two homozygotes (VD) and (iii) the epistatic variation due to interaction among non-allelic genes (VI).



i.e.   VP   (   VG   (    VE   



        VP   (  VA +  VD ( VI + VE 

The ratio of the additive genetic variation to the total observed variation is called the co-efficient of heritability in the narrow sense.
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In general h
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 is represented by the symbol h2 which in turn is also defined as the square of the path co-efficient (h) between heredity and phenotype.  The path coefficient is in fact a correlation between breeding value and phenotypic value (VAP). Another equivalent meaning of the heritability is the regression of breeding value on phenotypic value (bAP).  Because of this very definition, the role of heritability is very prominent in predicting the breeding value of an individual as well as in predicting the genetic improvement expected as a result of the adoption of a particular scheme of selection.

Method of using SAS macro heritability for unbalanced data in the case of half-sib
· Download Unbheritability.sas and Using Heritability Macro.sas program files to your system.
· First file Unbheritability.sas  contains the macro program and the second one Using Heritability Macro.sas contains an example experimental data. 
· Copy the “Unbheritability.sas” in any folder. 

· Open Using Heritability Macro.sas program in SAS. 
The codes for creating the SAS dataset using DATA step are included in the file. If you would like to use the same file, replace the datalines within the DATA step with your own data.
Data Dset;    

input sire milk ;

cards;
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;

Assigning values to various macro variables names
%let ds = dset;
/*one may change the data name as desired and used for creating the data set*/
%let method = TYPE1; /* One can use different method like TYPE1(ANOVA), ML(maximum Likelihood), MIVQUE0*/
%let class = sire ; 

%let dep = Milk  ; /* give the name of the trait/character variable here for which heritability has to be calculated */
All these are macro variables written after %let statement.

1. ds = Write your data set name. It should be same as defined in data step.

2. method = Variance component estimation method. One can use any of the following method like REML, TYPE1(ANOVA), ML(maximum Likelihood), MIVQUE0 
3. class = Write your classificatory variable name

4. dep = Write your response variables names separated by a single space  

%include 'C:\Users\sasadmin\Desktop\Heritability Macro\Unbheritability.sas'; 
The above statement is optional. It would be better if you use this. But one has to change 'C:\Users\sasadmin\Desktop\Heritability Macro\ to the actual path of your downloaded Unbheritability.sas macro.
If you are not sure of the path of the macro and don't want to use this, then open the file Unbheritability.sas and run it once. It will not produce any output. Don't include this statement in your program or make it as comment by writing * in the beginning of %include statement.

After that you can run run/submit Using Heritability Macro.sas program and after successful execution you will get your results in RTF format which you can save on your computer.
Note: The actual output/results in RTF file starts from page 2, the table on page 1 can be ignored.

	Class Level Information

	Class
	Levels
	Values

	sire
	7
	1 2 3 4 5 6 7


	Number of Observations Read
	80

	Number of Observations Used
	80


	Dependent Variable:
	milk


	REML Iterations

	Iteration
	Objective
	Var(sire)
	Var(Error)

	0
	710.3007747575
	226.1252712058
	7863.09810

	1
	710.2976839200
	255.4757100254
	7843.93360

	2
	710.2976685559
	257.5875261523
	7842.59778

	3
	710.2976684807
	257.7462240186
	7842.49763

	4
	710.2976684807
	257.7462240186
	7842.49763


	REML Estimates

	Variance Component
	Estimate

	Var(sire)
	257.74622

	Var(Error)
	7842.5


	Asymptotic Covariance Matrix of Estimates

	
	Var(sire)
	Var(Error)

	Var(sire)
	336536.5
	-160123.6

	Var(Error)
	-160123.6
	1690414.3


Heritability Estimation Using REML Method

	Obs
	Sire Variance Component
	Error Variance Component
	Heritability
	Standard Error

	1
	257.74622
	7842.5
	0.12728
	0.27549


	Class Level Information

	Class
	Levels
	Values

	sire
	7
	1 2 3 4 5 6 7


	Number of Observations Read
	80

	Number of Observations Used
	80


	Dependent Variable:
	milk


	Type 1 Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	Expected Mean Square

	sire
	6
	64972
	10829
	Var(Error) + 11.283 Var(sire)

	Error
	73
	571775
	7832.539320
	Var(Error)

	Corrected Total
	79
	636747
	
	


	Type 1 Estimates

	Variance Component
	Estimate

	Var(sire)
	265.53000

	Var(Error)
	7832.5


Heritability Estimation Using TYPE1(ANOVA) Method

	Obs
	Sire Variance Component
	Error Variance Component
	Heritability
	Standard Error

	1
	265.53000
	7832.5
	0.13116
	0.27728
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