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Q1. (20 POINTS) Answer each of the following statements with true (T) or false (F).
1. ------- Selection intensity in males is generally larger than selection intensity in females.
2. ------- Progeny testing based on half-sib daughters gives higher accuracy of prediction than progeny testing based on full-sib daughters 
3. ------- If we mate two full-sibs, then the inbreeding coefficient of their offspring is 0.5
4. ------- Accuracy of prediction is the correlation between the predicted breeding value and the true breeding value
5. ------- “Pleiotropy” is when two sets of genes affect the same trait. 
6. ------- Inbreeding is the mating of unrelated individuals.
7. ------- The efficacy of family selection is reduced when the environmental variation common to the members of the same family is large
8. ------- Sib-selection and progeny testing are family-selection methods.
9. ------- The main advantage of within-family selection is when there is a large common environmental variance.
10. ------- The maximum value of the accuracy of prediction of breeding value based on half-sib information is 0.71.
Q2. Define each of the following: 
1- (6 POINTS) Generation interval:
2- (6 POINTS) Correlated response 
Q3. a) (6 POINTS) Mention two characteristics of BLUP
      b) (6 POINTS) Mention two advantages of the economic selection index
       c) (9 POINTS) Explain “the independent culling levels” selection method. What is the main disadvantage of this method?
       d) (10 POINTS) Suppose we are selecting for weaning weight in lambs based on phenotypic values. We keep the top 4% of male lambs and the top 60% of female lambs. Suppose heritability is 0.25, the phenotypic variance is 16 kg2 in both sexes, and generation interval is 3 years for males and 4 years for females. Find the expected selection response per year. 
Q4. a) The following data are rabbit weights (lbs) at 4-month of age for 4A full-sib families:
	Individual
	Family

	
	A
	B
	C
	D

	1
	8
	9
	10
	6

	2
	7
	7
	10
	5

	3
	6
	6
	7
	5

	4
	5
	6
	7
	4

	
	
	
	
	


If we want to select 4 rabbits for breeding, which ones will you select based on:
1. (4 POINTS) Individual selection:

2. (4 POINTS) Family selection:

3. (4 POINTS) Within-family selection:

     b) (12 POINTS)  A dairy sire has 40 half-sib daughters each with a single record. Suppose that the average of milk records on the 40 daughters is 8000 kg and the population average is 6000 kg. Assuming that the heritability of milk yield is 0.28, predict the breeding value of the sire from this information and calculate the accuracy of prediction.
Q5. For the following pedigree: 

                                                     A                                 B
                                                                                C

                                                                 D

a) (10 POINTS) Find the additive relationship matrix. 

b) (3 POINTS) Find Wright’s relationship coefficient for animals C and D (RCD)

c) (BONUS: 3 POINTS) If we mate animal A with animal D what is the inbreeding coefficient of their offspring?
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Estimation of breeding values:

Using records on the same animal:

Using records on sibs:
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Using records on progeny:  
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Half-sibs:

Full-sibs
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