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I ntegration of two sources of external information into a genetic evaluation
The following Bayesian derivation is similar to tBayesian derivation of Legarra et al. [13] that
integrates one source of external information artonternal genetic evaluation in the context of

multi-breed genetic evaluations for beef cattle.

Assume a set of animals patrtitioned in four grodjpe first group (i.e. internal animalr‘»sf2 ) has

only records in the internal data sgt.(). The second group (i.e. external animalg has records
in the external data sef, , and may have records jn. . The third group (i.e. external animals
A,) has records in the external data sgt,, and may have records ¥n. . The fourth group (i.e.

external animals\, ,) have records in botli, andy., , and may have also recordsyp . For the

following genetic evaluations, variance componanésassumed to be identical.

Concerning the notation of matrices in the follogvtfevelopment (e.gXg 4 ) ), the subscripg,

refers to the'! source of data and the subscript within brackats) fefers to the'M group of

animals, respectively.

Assume a hypothetical joint genetic evaluation (ded by the subscript J) of all animaJ%f(z,

A, A,, A,,) including both datasetg. andy., . Because it was assumed tiyat andy,,

were pre-corrected for fixed effects, the modetipaned among the four groups of animals can be

written as:
yEl(Al) 0 2 El(Al) 0 0 UJ(Af,z) eJl(Al)
yEl(Al,z) — 0 0 z El(Al,Z) UJ(Al) + eJl(Al,z)
yEz(Az) 0 z EZ(Az) 0 UJ(Az) er(Az)
L EZ(Al,Z)_ _O 0 0 EZ(Al,Z)_ _UJ(Al,z)_ _er(Al,z)_




whereu, =|u ,) U u u’ is the vector of genetic random effects for angnal
J J(A ) ‘](Al) J(Az) ‘](Al,Z)

1,2

Al,, A,, A, and A, for the evaluation JZe n) @NdZg (, ) are incidence matrices relating

records ofy (, ) and Ye(ag o) 10 Us(ay) andu oag o) respectively, and () andZEz(Alvz) are

incidence matrices relating recordsyaf , ) andye [, ,) 10 Uy,) anduy(, ), respectively, and

1,2)

e, ande, are the vectors of residuals associated withandy., , respectively.

The corresponding mixed model equations (MME) camvitten as:
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(co)variance matrix including all animals apd (El ) (El ) and (EZ ) (E2 )| are
R AL R AL P12 R A2 R A1 P2
E1 E1 Es Ex

the inverse of the residual (co)variance matriesoeiated witre, ande, , respectively.

Assume an internal genetic evaluation (denotedbystibscript ) of all animals (i.e. animals
Al,, A;, A, andA,,) including onlyyg, and using the prior distribution

A

p(u o yEl,yE2)= MVN (u1,G *) [27] whereG * is the inverse of the left-hand-side (LHS) of the

equation 1.1 anp is the solutions of the equation 1.1. The modetHe genetic evaluatiorgEEan

be written as:
yEO :XE(JBEO +ZEOUE0 +eE0 '
whereX. andZ. are incidence matrices relating recordy jn to the vector of fixed effects

Be, and the vector of genetic random effeats =[uEO(A22) qu(Al) qu(Az) qu(Al,z)] ,

respectively ane  is the vector of residuals.

The MME can be written as:

XIE0 R;JXEO XIE0 R;)ZEO BEO - XIEO R;)yEo
Z'e ReXe, Z'eReZe +G*7|lg | |Z'¢ ReYe, *G* ' h

} ,  (equation 1.2)

where R;) is the inverse of the residual (co)variance masgociated witke, .

However, the evaluation J (equation 1.1), and tbezG * andp, are unknown.

Assume that two genetic evaluations (denoted bygtscripts Eand E, respectively) for two

groups of external animals (i.e. animéls and A, ,, and animalsA, and A ,, respectively)



which do not include in the genealogy internal aaisi(i.e. animalA;, and A, and animalsA?,
and A, respectively) are known. The model for the genetaluation E of only external animals

A, and A, , including onlyy, and which does not include in the genealogy arsimgl, and A,

can be written as:

yEl(Al) - z El(Al) 0 |: Uei(a) :l_,_ eEl(Al)
yEl(Al,Z) 0 z El(Al,Z) u El(ALZ) eEl(Al,z)
whereug . ) andug (, ,) are the vectors of genetic random effects for afsm, and A, , for the

genetic evaluation £

The MME can be written as:
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genetic (co)variance matrix for the external genetialuation £

Similarly, the MME for the genetic evaluation & only external animal#, and A, , including

only yg, and which does not include in genealogy aninfdls and A, can be written as:



ZIEz(Az) R (EAZZAZ)Z E2(Az) *G (%ZAZ) z E2(Az) (EAzzALZ)Z Ez(Al 2) *G E(g ZALZ) [P EQ(Az) ]
Ze )Rz ro et 2 Rz el Bl )

(equation 1.4)

wherel andi are the vectors of genetic random effects for afsrA, and A, , for
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Therefore,
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Substituting “unknown” terms of the equation 1.1tbhgir corresponding terms from the equations

1.3, 1.4, 1.5 and 1.6, the MME (equation 1.1) canvitten as:
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(equation 1.7).

By replacingG *™ in the equation 1.2 by the LHS of the equationah@G * ' p by the RHS of

the equation 1.7, the following equations are oiedi
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To simplify the system of equations 1.8, two gemetialuations including in genealogy all animals

(i.e. animalsA?, , A,, A, and A, ,) equivalent to the genetic evaluationsaid E for the

external animals can be performed. Therefore,aheviing model of a genetic evaluation of all

animals including onlyy . can be written as:
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WhereuE (n2) and u_ (A ) are the vectors of estimated random additive geeéects for animals
11,2 1

2

A7, andA,.

The corresponding MME can be written as follows:
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matrix taking into account all animals.



Similarly, MME for a genetic evaluation of all arafs including onlyy., can be written as:
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, €.9. through the selection index theory,

respectively.

Therefore, the MME (1.1) can be written as

65 +(ba -62)+be -2 ), =[peit, + D2, | (equation 1.12),

By replacingG *™ in the equation 1.2 by the LHS of the equatioi BAdG * *n by the RHS of

the equation 1.11, we obtain:
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This development could be extended to more thanstwioces of external information.



