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ABSIT,ACT
Conversions between the U.S. and Canada have been harmonized using common selection

criteria and compubtions using wilmink's method. Recently the USDA adoptcd Goddard's
method for computation of the 1993 Canada lo U.S. conversion. Differences in the equations
lead to a study to invcstigate the accuracy of the tqro methods. Conversions were computed
using wilmink's and Goddard's methods for the January 1993 Agriculture canada and USDA-
AIPL production genetic evaluations. Differences in these equations were studied. Conversions
were also replicatcd in a follow-up study to verify the accuacy of both conversion
methodologies. From the replication study, both wilmink's and Goddard's methods were found
to be accurate under those circumstances.

INTR,ODUCTION
Agriculture Canada and the USDA develo@ harmonized procedures for selection of

bulls for calculation of convenion equations using Wilmink's msthod for production proofs
between the united states and canada. In January 1993, the USDA adopted Goddard's method
as described by Powell and Seiber (199). changes in the conversion equations prompted
research at Agriculturc Canada into the relative accuracy of these trro conversion methodologies.
The INTERBULL guidelines @l"rERBUIr Buletin 4, lgo) recommend procedures for
calculating conversions with both methods.

1992 Caneda to U.S. Conversions for Holsteins
ln 192, the USDA and Agriculture canada had fully harmonized their convenion

computations. Bulls were selected based upon augmented INTERBULL criteria as follows:
i) bulls must have at least 75% repabihty (REp) or reliability (REL) and daughters in
at least 20 herds,
ii) bulls from the exponing country must }rrve 99% REp or REL,
iii) bulls must be born in a ten year period in which sufficient number of bulls are
represented in each year but bulls born in more recent yermi are included,
iv) bulls' counEies of origin are determined based upon earliest year of first daughter
birth or calving @ulls which appear simulhneously in both countries are used in both
conversion computations),
v) bulls must be determined to be A.I. sampled or have a proof based upon at least l0o
herds.

Both organizations were able to independently compute conversions for either countrv and

I e DRAFT manuscript presented to the INTERBULL meeting, August 1993.
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ofbulls:rreusedtocomputetheconversionsandthecorre|ationsbetweentheCanadianud
Americarrproofsarenotunity.However,shouldreciprocitybeachieved,itwouldbean
independent verification of the conversion equations'

Study of the Accuracy of the Wilmink and Goddard Methoils

one means of compaiig con"enion methods is the use of split datasets as demonstratcd

bv powell and seib€r (1992). 
-fht 

used a single split dataset trial to verify the accuacy of the

;;":J;;;r;;;;;-;;#; uring fiar'or q,e daraset and verifying the conversions

with the other half of the Oataspt- Initial iork in this s1o6y strowed that splifiing the dalrset

drii;i ways resulted i" ttishtlt oir.*,t rcsults whcn computing and applying

f"il;. levemr .pe.*.i& 
-ti 

aataset splitting wsc considered for ttris study based on

l[".rn"i , "r*" "iirt"a 
;;1o bt *rtc"t"c iuur to aiffo.ttt datasets including computing

ttE co*e"sion equation using 1n'-t; uuus ana 
"pptv 

ut" couation to the i-th bull which was not

included in the conversio" d;;#d;. rfre Aiori6mioap'proach proved diffrc'lt to manage

in terms of computing 
"nougn 

-6tlot". 
while aviiding duplicating a replicatg and ensuring that

all bulls received the same number of predicted proofs. The n-l bull approach is really one case

of the algorithmic approach ;;Jy 'tfre nymUg o{redigates and the number predicted proofs

for each bull is constrain"A UV a*si6. By looping through the entLe dataset, all n bulls receive

" "oon"rt"A 
proof using alt tire ot1-er UufL' proofs to compute the convenion.. Thil reOlicated

-JyS, ..f"a.O comp-utation of the mean difference between actual proof and predicted proof

forboththeU.S.toCanaoaconversionandtheCanada!oU.S.convenionushgtheWilmink

-o cooa"to II methods. The mean and sandard deviation of the conversion parameteni wcre

also computed.

REST'LTS AND DISCUSSION

1993 Canada to U.S. Conversion Resllts
canada to u.s. conu"rsions *"ie *.put"d using the wilmink, Goddard I and Goddard

tr methods and the resultini *nu"r.ion p.r"itt"t"rt and sample convenions of +24 BCA ale

shown in Table 2.

Table 2 January 1993 Canada to U.S' Conversion Calculations by Agriculturc Canada

FromtheSamplecolumnsinTablesland2thedifferencesinGoddardllandWilmink
conversion formulae "t" 

toiify-"pp"t""t' The change in the a-value has a small effect

il;al;; ,h. crr"nge in ti"-6-"iri," ,i"." the effect of the b-value is multiplicative. fie
;;l"ri"" of the b-value is the difference between the two methods'

The Goddard u menJ yieroeo the same b-values but slightly different_a-values between

Table I and 2. The differen*?"i t"*rt ftom a different interpretation of what constitutes the

+?j35
+97
+7t
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Tab|e6aMeanandsandarddeviationofthedifference(actualminuspredicted)inETABCAS
for U.S. to Crnada conversion

0.0011
0.0021
0.0049

2.7450
2.8@1
2.4497

Table 6b Mean and standard deviation of the difference (actual rninus predicted) in PTA lbs for

Canada to U.S. conversion

31r.0991
tt.4382
8.39@

Table 7a Mean and
Csnads conversion

Table 7b Mean and

to U.S. conversion

standard derriation of the convenion equation panmeters for the U'S' to

standard deviation of the convenion equation parameters for the Csnada

From Table 6a, both the wilmink and coddard II methods performed equally well for the U'S'

io Cun"Oa conversion. The figures show a slight trend for Goddard II to underpredict the bull's
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APPET{DX 1

Computation Details

Wilmink's Method

Wilmink's method is comput€d using proofs.ftom th.e expo.rtiqC.collP-.Tjf$"t *"
accuracy of the proof or tre uuu in o-e i:mporting country as ore independent variable and the

importing country ptoof as ut";dil;-;;auie as follows (INTERBULL' 1990):

Goddard I Method

PowellandSieber(192)discussanapproximateGoddaldprocedurereferredtohereas
Goddard I.

Comptttc EfA; = (EIA* -ffiAQ*Repeaability*fur ach bull'

Compwe a rcgrcsbn using ElAi as tfu iadqadet (x) variabb

ottd EIA* as tlu depatdent (9 vatbblc'

Ustng the tUW t thc abow rcgtcsion as thc b-vnfue '
comPute tlu a-valu as:

"='4r-b"@
wlure frA is thc 6t't48€ EtA'

and exp ail tnp dcnou thc qotting and imponing countr!'

contpute ETA;* = Y*7.!,1 fur each buu'
RcpcaabilrtY* 

-

Thcn compwc a rcgrc'sion with EtA; c tlu &nedc-nt wriable (9'

arrd ETA* as the infupendet variable (x)'

Ilsrng the,rttl/t"L tW" (b) comPYy.i"urccpt (a) as

a =W, - (b x ETA*)

wlure tlu Eta'rtitics arc dcfnud as abovc'
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