
Should alpaca breeders use ‘SD’ or ‘CV’ or both 
when evaluating fibre traits? 

 
Over the years  I  have operated AAFT,  the quest ion of  whether  to  use  
Standard Deviat ion (SD) or  Co-eff ic ient  of  var ia t ion (CV) when 
evaluat ing f ibre  t rai ts  is  undoubtedly one of  the  most  common 
quest ions  asked.  I t  a lso happens to  be one of  the  issues  most  plagued by 
misunders tanding,  and consequent ly ,  carr ies  the  potent ia l  to  de-rai l  
breeding s t rategies,  par t icular ly  those a imed at  reducing the incidence 
of  coarse  f ibres  or  s imply improving the ‘handle’  of  f leeces .   
 
One of  the  most  useful  aspects  of  f ibre tes t ing,  is  the  abi l i ty  to  measure  
the degree of  var iat ion in  f ibre  diameter  of  a  given sample.  Variat ion in  
f ibre  diameter  is  correla ted with processing performance of  f leeces ,  
‘handle’  of  f leeces ,  micron blow-out ,  tensi le  s t rength and incidence of  
coarse  f ibres .  The major  benefi t  in  using f ibre  diameter  var iat ion,  
however ,  i s  i ts  high level  of  her i tabi l i ty ,  meaning breeders  are  able to  
achieve substant ia l  genet ic  gains  when using this  t rai t .   
 
The two s ta t is t ics  used when measur ing var iat ion of  f ibre  diameter  are  
Standard Deviat ion (SD) and Co-eff ic ient  of  varia t ion (CV).  In  saying 
this ,  however ,  i t  might  a lso be noted that  f ibre  tes t  histograms provide 
a  graphical  representat ion of  f ibre  diameter  var ia t ion.   
 
To consider  whether  to  use  SD or  CV for  the  purposes  of  select ing 
breeding s tock,  i t  is  appropria te  to  calculate  SD and CV for  two 
imaginary samples  of  f ibers .   
 
While  we obviously use software programs to  calculate  these s tat is t ics ,  
I  wi l l  do i t  manual ly .  For  ease  of  calculat ion,  the samples  wi l l  have a  
r idiculously smal l  number  of  f ibers .   
 
The f i rs t  sample has  5  f ibers ,  each f ibre  wi th the fol lowing average 
diameter  in  microns:  18,  19,  19,  20 & 21.  The AFD of this  sample is  
therefore  19.4 microns 
 
We calculate  the  SD as  fol lows =  
 
1 /  obtain the sum of the  squares  for  each of  the  data  values  (eg 324 + 
361 + 361 + 400 + 441 = 1887)  
 
2/  square  the sum of the  data  values  and divide by the number  of  values  
(eg 18 + 19 + 19 + 20 + 21 = 97,  thence 97 x 97 divided by 5 = 1881.8)  
 
3/  subtract  2/  from 1/ ,  then divide the answer  by the number  of  values  
less  1  (eg 1887 -  1881.8 = 5.2,  thence 5.2 divided by 4 = 1.3)  
 
4/  obtain the square root  of  3/  (eg,  the  square  root  of  1 .3  = 1.14 
 
The SD of  the  sample is  therefore  1 .14 
 
Now take a  second sample of  f ibers  with exact ly  the  same degree of  



variat ion (dis tr ibut ion of  AFD for  each f ibre  from the overal l  mean)  
Lets  say the microns of  the  f ive f ibers  are  23,  24,  24,  25 & 26.  (AFD of 
24.4)  
 
The calculat ions  for  SD of  this  second sample are:  
1/  2982 
2/  2976.8 
3/  1 .3  
4/  1 .14  
 
The SD is  a lso 1.14.  The SD is  the  same because they both have 
precisely the same degree of  f ibre  diameter  var ia t ion.  
 
I f ,  on the other  hand,  we take a  sample with a  higher  degree of  
var iat ion in  the  diameter  of  the  f ibres ,  the  SD wil l  also be higher ,  for  
example,  f iber  microns of  23,  24,  24,  25 & 29.  (AFD of 25.0 microns)  
 
The calculat ions  are:  
1/  3147 
2/  3125 
3/  5 .5  
4/  2 .3  
 
The SD is  2 .3 .   
 
At  this  point ,  i t  should be c lear  that  SD is  the  t rue and unbiased 
indicator  of  var ia t ion.   
 
This  then br ings  us  to  CV. We calculate  CV by dividing the SD by the 
AFD and then mult iply by 100.  The reason we normal ly calculate  CV is  
that  i t  enables  us  to compare the degree of  var iat ion between two 
different  values ,  eg,  a  foreign exchange dealer  might  want  to  compare 
movement  in  the  USD against  the  movement  of  the  Euro over  a  per iod 
of  t ime.  
 
For  our  f i rs t  sample above,  i t  therefore  has  a  CV of 5 .9%, (1.14/19.4 x 
100) .  The second sample above has  a  CV of 4 .7% even though there  is  
exact ly  the  same degree of  var iat ion.   
This  is  where the problem l ies .  
 
Lets  take two alpacas  with ident ical  var iat ion,  say,  SD of  4 .7 .  One has  
AFD of 22.0 microns,  the  other  is  27.0 microns.  Their  CV's  are  
therefore  21.4 and 17.4 respect ively.   
 
The problem is  that  when breeders  are  select ing low CV alpacas ,  the 
a lpaca may in  fact  have a  very high varia t ion of  f ibre  diameter ,  but  also 
have a  high AFD. Using CV, therefore ,  can conceal  the  fact  that  an 
a lpaca has  a  high number  of  very coarse  f ibers .  
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