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The Animal Model is the procedure used by USDA to evaluate genetic
merit of dairy animals for production. Production records on cows are
influenced by effects shared by a management group within a herd,
effects shared by daughters of a sire in a herd, and permanent
environmental effects peculiar to all records of a particular cow. Genetic
merit of the cow affects evaluations of all known relatives. Repeated
calculations based on updated values from previous rounds produce
solutions for all relatives and mates, male or female, in a breed. Use
animal model evaluations to estimate genetic differences between
animals and to rank animals for production traits. Then let the best
animals reproduce most frequently.

The animal model is a system for geneticfor PTA and other terms are explained next.
evaluations that estimates breeding values of bulls
and cows at the same time. The system usefnportant Terms

production data on all known relatives in calculating . " . . :
a genetic evaluation. Even very remote relative redicted Tran;mlttlp g Ab'“tv.(PTA)' PTAIs thg
art of an animal’s genetic makeup that is

have some impact, however small, on cows milkin itted to offSpri PTA’s h h
in herds today. Each generation which separates ansritted to ofispring. S have the same
genetic base, the same meaning, and the same

relatives involves a halving of genetic relationships;; ¢ tation d bulls. PTA’
meaning that close relatives, parents and sons prerpretation for cows and bulis. s are
ublished for milk, fat, protein, component

daughters, have greatest impact on animal modé] .
eval%ations g P percentages, and the economic indexes PTAS$ from

milk and fat, PTA$ including protein, and Cheese
Animal model calculations start with the cow as theYield Dollars. A PTA value of 1,000 Ibs milk is the
source of production information. Previous systemsxpected difference in a single lactation
grouped progeny of a bull together, used theil305d-2X-ME milk yield between an average
performance to estimate his genetic merit, and thedaughter of the animal with PTA= 1,000 and an
evaluated the cows almost as an afterthought. Thaverage daughter of an animal with PTA=0. PTA
animal model evaluates males and females togethedoes not tell how much milk a daughter of a bull will
at the same time, compared to the same genetic baggve. PTA’s only have meaning relative to PTA'’s
The genetic evaluations in both sexes are calledn other animals.
Predicted Transmitting Ability or PTA. Definitions
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Reliability: This term ranges from O to .99 and Genetic Relationships
measures the accuracy with which PTA isA . rant toat f th imal model i
estimated. Reliability includes information from all N important new Teature ot tne animal modet 1S

three possible sources available to the animal mode'ihe use of all related ar!lmals n eac_:h animal’s
" |evaluatlonThe process might seem quite complex

when first imagined, but the application is really
quite simple. Each animal’s evaluation affects
evaluations of all relatives by first affecting
evaluations on parents and offspring. Since animal
Predicted Producing Ability: This term is often model calculations are repeated several times (a
referred to as PPA. It is different from any process called iteration), those close relatives’
information produced by USDA in the past in that evaluations influence more remote ancestors and
it measures the expected future production of adescendants in the next round of calculations. One
lactating cow relative to herdmates in the same herdcow’s dam is her daughter’s granddam so a remote
PPA reflects genetic ability and permanent effectsancestor to one individual could be a close relative
such as damaged quarters, a teat injury, and positivé® another individual in the same pedigree. The
or negative effects of calfhood rearing. PPA can beinfluence of a cow’s PTA on relatives is like a ripple
used by producers (in conjunction with other on a farm pond, ever wider in its influence, but less
information) to identify potential cull cows within dramatic in impact as more and more remote
the herd. PPA’s are much like Estimated Relativeancestors and descendants are affected by her
Producing Ability (see VCE Publication 404-083) evaluation. .

except that PPA’s are all calculated from the SaMErye yse of related animals is so complete that every

g.?fn?t':tﬁ a:je. Cr(l)'lmela;lsotr'] Olf PPA otn COWsS 'rr]'animal evaluated by the animal model traces back
lterent nerds, while hot entirely accurate, 1S much ., o, me “ynknown” ancestor on every path.

more useful than across herd comparison of ERPA“Unknown” has a special definition in the animal

model. Animals with only one progeny and no
] _ records are considered to be “unknown” because
Details of the Animal Model they do not contribute to new information or to

The animal model removes environmental '€lationships between animals with records or

differences between cows by making comparisonsP0geny. Cows with records but no sire
with other cows in the same management grouIo_ldentlflcatlon are ellmlnat_ed and be_come
Management groups are formed within each herd, YUnknowns.” Unknowns contribute something to
placing cows into first or later lactation groups, then the animal model, however. By forming groups of
subdividing these groups by season of fresheningSUCh animals and keeping track of genet_lc merit of
using 2 months of freshenings in each group. Fordéscendants from these groups, the animal model
Holsteins, the resulting groups are further divided €" _make a fairly reasonable guess about the genetic
into registered and grade management groups. M€t of the gnknowns themselyes. Thesg guesses,
there are fewer than five cows in a group, groupsProPerly weighted, are used in evaluating each
are combined in the following order until at least 5 @nimal further downstream.

COWS are in a group: The actual impact of all these relationships on any
animal’s PTA under the animal model depends on
other information available. Remote ancestors

1. 2 months of freshenings to 4 months. contribute little to evaluations, especially relative
to information such as a large group of daughters
on an Al sire. The animal model properly weights

3. 4 months of freshenings to 6 months. each item of information relative to other indicators

of merit on each cow or bull evaluated. For instance,

pedigree information is all that is initially available

5. 6 months of freshenings to 12 monthsin ~ on a young sire. Once progeny begin to freshen,

increments of 2 months.

discussion of how Reliability is calculated and how
to use the information, see VCE Publication
404-092.

2. Registered and grade cows combined.

4. First and later lactations combined.



pedigree information becomes less important, until The rules for cows missing first lactations are not

it plays very little role when (if) the bull has used for protein evaluations when first lactation

thousands of daughters. milk and fat records are present. All young cows in
Virginia have protein information in first lactation.

) ) Cows which change herds present a computing
Records used in the Animal Model problem with their permanent environment effects.

Lactation records used include the first five 305 day,Some of the cows which change herds are very
2X, mature equivalent lactations produced by a cowspecial, high priced animals for which permanent
as long as a first record is present. When first record€nvironment effects could be quite large. When a
are missing, special rules (explained later) areCow changes herds, only records from the first herd
followed. Freshenings as long ago as 1960 areare used to evaluate relatives of the cow. However,
included in evaluations. Exclusion of lactations after records from herds in which the cow later appeared
the fifth removes very few records. Less than 10%do affect the evaluation of the cow herself.
of dairy animals have a sixth record and the
percentage of records from sixth or later parities is
much smaller than that. Discarding very mature
production records from genetic evaluations may
actually improve accuracy of PTA’s on mature o : .
cows as most herds have few real contemporariegum'gat'on.404.'088' _ForAl?uIIs, _ranl?r;lgs \.N'” t;]e
against which to compare such records. Also, by ased on sires in active service following the
sixth lactation, permanent environmental effects canPrevious evaluation. QOW ranks will be ba_lsed on
cows with recent lactations. A rank percentile of 80

overwhelm genetic differences. . )
g means that the cow or bull in question has a PTA$
(including protein) that is superior to 80% of last
run’s active Al bulls or cows with recent records.

Rank percentiles: Rank Percentiles are based on
NET MERIT, an index combining MFP$,
productive life, and somatic cell score using weights
of 10, 4, and -1. For more detail, see VCE

Other Features

Merit of mates: The animal model adjusts for the Using Animal Model Evaluations

genetic merit of the other parent before including The animal model is the most accurate method ever
progeny information in PTA’s of cows or bulls. used to evaluate breeding values of dairy animals
Such an adjustment will eliminate the possibility for production traits. The system uses all available
that proofs on very popular bulls with high semen information, appropriately weighting each item in
prices were biased upwards in their advanced yearthe final evaluation of each animal. Sires, and when
as they are bred to better and better cows. Anypossible, cows with low PTA’s should be ignored
attempts to influence the proof of a bull in sampling when semen is purchased or culled as dams of future
by selecting mates will be eliminated by this herd replacements. As with previous genetic
adjustment. Use of only the very best sires on eliteevaluations, PTA’s from the animal model can be
cows will not affect PTA'’s of those cows when the used for only 2 purposes:

progeny begin to contribute records.

1. To rank individuals on a genetic basis,
Special procedures for cows missing first lactations
and cows changing herds: A cow must have a first
lactation to be included in PTA'’s of her relatives.
Otherwise, cows could be “selected” on their first

(non-tested) lactation, and the best placed on test . .
for later production. Later records on such cows will | € animal model offers producers the opportunity

be used to evaluate the cow herself. All of her [ continue the pace of genetic trend in the US.
relatives contribute to her evaluation. This YSers are cautioned against abuses resulting from

procedure protects animal model evaluations fromManipulation or misrepresentation, however. The

bias due to selection, yet permits the most accurat@nimal model cannot overcome such situations.
possible evaluations of cows lacking first records. SUPIective judgement regarding the credibility of

2. To estimate genetic differences between
individuals.




original data will always be required, regardless of performance with the greatest accuracy ever
the complexity of the evaluation system. When thepossible.

original records were produced under conditions

where profit from production was the objective,

animal model evaluations predict future
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