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COMPUTING METHODS 
A method to form clusters of multiple service sires (MS) was developed in Fortran 95 and it is 
based on cluster analysis of k-mean, with k=5 (up to 5 sires by lot). Data of 158 Nelore sires 
(3% best males from the 1999 calf crop from Agropecuária Jacarezinho Ltda (AJ), Valparaíso, 
SP, Brazil) to form 32 sets were used to test the program. Their EPD’s on nine traits were used 
(Table 1) to calculate distances between them. EPD’s were standardised and weighted by 
factors used to obtain AJ Index (Sumário Aliança Nelore, 2000). The measure of distance was 
the square of Euclidean distance (in a 9-dimension space) between every two sires. Other 
multivariate criteria (like the Mahalanobis distance) which are based on the concept of 
distances passing by the central mass (Morrison, 1976) or hub of the data produced less 
satisfactory results in terms of likeness amongst sires from the same set. 
 
A total of 769,754,986 possible combinations were analysed for clustering the 158 sires into 31 
lots of 5 animals. The program executes as many iterations as the number of MS lots to be 
formed minus one. At each iteration it is chosen the combination with the minimum sum of 
squares of Euclidean distances between animals of the cluster. The 10 possible distances on 9 
dimensions between every 2 of the 5 animals were added to form the total distance for each 
cluster. Sires already assigned to designated lots were excluded from the set of available 
animals. After 31 iterations, 32 lots of MS, combined by EPD’s resemblance between their 
components, were formed. Three remaining animals composed lot 32. Due the algorithm used, 
it is expected that the first lot will contain the genetically closest animals. The last lot could 
contain even antagonistic animals if no previous selection had occurred. Practically, it would 
be recommended to add these animals into other MS lots or to use them on single mating. After 
lots are formed, the program calculates averages for each trait and lot and creates two files: one 
containing the assignment of a lot to each sire is; and another with EPD’s averages for each lot.  
 
USE 
Large herds which produce beef cattle genetics in Brazil (as well as large commercial herds) 
depend on the use of MS (syndicate mating). The use of individual paddocks for single sire 
mating is unfeasible for operations with several thousand breeding cows. Even the use of 
clean-up sires after an AI program (settling some 50% of the cows in 42 days) has to be as MS. 
These sires could be allocated into lots of genetically close animals and these lots could have 
their mates selected (as if they were one single sire) from the available females in herd. This 
would increase the proportion of extreme/superior breeding animals. 
For the present task, processing time was of 12 hours (at 650 MHz and 512 MB Ram). 
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The comparison between the standard deviations calculated for the 158 sires and for the 32 MS 
lots (Table 1) indicates the accuracy of program to form lots of genetically alike animals. 
Minimum and maximum values between sires’ EPD and lots’ mean EPD (Table 1) also helps 
in this respect. For most traits, standard deviations amongst MS lots were about 10% smaller 
than corresponding standard deviations amongst individual sires. One reduction of 26% was 
observed for D240 trait possibly because the trait used to calculate AJ final index (and also in 
the program) was D400, which is the sum of D160 and D240. Thus, it is possible that two 
animals with distinct values for these two traits yield close values of D400 and be included in a 
same lot. This may have yielded more variability within the lots and less variability among the 
lots. 
 
Table 1. Means, standard deviations (SD), minimum (Min) and maximum (Max) values 
for EPD’s on nine traits for 158 single sires and for 32 sets of multiple service sires (MS) 
 

 Sires (N=158) Lots of MS (N=32) 
EPDA Mean SD Min Max Mean SD Min Max 
D160 8.467 2.586 1.500 16.000 8.456 2.107 4.000 12.700 
WCS 0.202 0.094 -0.050 0.410 0.202 0.080 0.050 0.330 
WPS 0.251 0.083 0.010 0.460 0.252 0.070 0.140 0.430 
WMS 0.259 0.084 0.060 0.520 0.260 0.070 0.100 0.450 
D240 36.34 17.09 -3.000 78.60 36.36 12.67 11.70 60.50 
YCS 0.233 0.099 -0.030 0.470 0.234 0.080 0.100 0.360 
YPS 0.307 0.114 0.020 0.550 0.306 0.091 0.130 0.460 
YMS 0.292 0.107 0.000 0.560 0.292 0.077 0.130 0.420 

SC/AW 0.333 0.502 -0.900 1.500 0.336 0.426 -0.560 1.160 
AD160, WCS, WPS, WMS, D240, YCS, YPS, YMS and SC/AW are the traits’ EPD’s: days to gain 160 
kg from birth to weaning, weaning conformation score, weaning precocity or early finishing score, 
weaning muscling score, days to gain 240 kg from weaning to slaughter, yearling conformation score, 
yearling precocity or early finishing score, yearling muscling score, and scrotal circumference adjusted 
to age and weight, respectively. 
 
AVAILABILITY AND COMPUTING ENVIRONMENT  
Shareware available from the first author. Program was developed in Fortran 95 and runs on 
Windows 98. 
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