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Survey overview
• Tasks

• Understand respondents preferences for traits

• Are there different trait priorities within and between stakeholder groups?
• Gather information on user trait priorities

• On-line survey open from  July 26th to October 2nd 2018
• Demographics component (SurveyGizmo, first part)

• Trait preference component (1000Minds, second part)

• 3,174 responses
• 2,558 completed first part

• 1,709 completed entire survey

ABACUSBIO LIMITED

Survey respondents

1,617
63%

736
29%

16
1% 189

7%

M ain business activity

Se eds to ck bre ed ers Co mme rcia l co w ca lf Growe r o r fee dlot Retaine d own er

96% of breeder respondents were AAA members
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6% 108
4%
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91
3%
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45%

Geographical distribution

I ow a Kan sas Ke nt ucky M i ssour i M on t ana N ebr aska
O klah om a Sou t h D akot a Ten nessee Texa s Vi r gi nia Al l  O t her s

49 US states represented + 8 countries
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Demographics

Trait 
preference

ABACUSBIO LIMITED

ABACUSBIO LIMITED

Trait preferences vary by sector

• smaller ranks = higher importance

• Higher preference for cow survival, docility, foot 
score and heifer pregnancy across sectors

• Difference between sectors for cow mature 
weight, heifer pregnancy and foot score

Maternal enterprise

Mean SD Mean SD Mean SD
Cow survival 3.9 2.9 5.3 3.5 4.6 3.1 0.6422

Docility 5.4 3.3 5.4 3.0 5.1 3.1 0.1762

Foot score 6.3 3.4 6.1 3.5 5.0 3.2 <0.001

Heifer pregnancy 5.8 3.1 6.5 3.4 5.4 3.1 0.04589

Weaning weight 6.3 3.3 7.7 3.3 6.7 3.3 0.5967

Calving ease 6.3 3.7 7.2 3.9 6.7 3.4 0.08379

Body condition score 7.4 3.7 8.1 3.7 7.5 3.5 0.4328

Marbling grade 8.1 4.0 5.4 3.5 7.7 3.9 0.3085

Feedlot efficiency 8.0 3.4 6.8 3.4 7.8 3.3 0.8767

Milk 7.6 4.0 9.5 3.9 7.9 3.8 0.5313

Feedlot gain 9.4 3.4 7.9 3.6 9.1 3.3 0.0494

Cow mature weight 9.1 3.5 9.7 3.6 10.1 3.4 <0.001

Cow frame score 10.2 3.3 10.6 3.4 10.8 3.2 0.2033

Yield grade 11.1 2.8 8.8 3.6 10.7 3.0 0.3961

K-W p-
value

Comertial cow-
calf

Retained 
owner

Seedstock 
breederTraits 

Growers/feedlot finishers

• Preferred traits were feedlot efficiency, followed by sim ilar 
preference for health, gain and marbling

ABACUSBIO LIMITED

4 7 6
6 8 %

2 2 9
3 2 %

W hen you purchase bulls, do you ask 

your breeders about bulls' $Values? 

Yes

No

Bull selection criteria
• Structural soundness, overall appearance, 

information of performance and pedigree are 
important or very important for the majority of 
respondents

• 90% consider structure either important or very 
important

• Only about 20% consider price and genomic 
percentile very important 

1 0 6 6
8 1 %

2 5 8
1 9 %

W hen you sell bulls, do you provide 

$Values to your custom ers? 

Yes

No

W h at are  yo u r reaso n s fo r n o t co n sid erin g  $ V alu es w h en  p u rch asin g  b u lls?

Stru ctu re

A p p e aran ce

Pe rfo rm an ce EP D  an d  $ V alu e s

Price

B re e d e r

Pe d igre e G e n o m ic  p e rce n tile s
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Impact on 
index 
construction

þHigh priority placed on functional 
cow traits – many of these  relatively  
new EPDs (or EPDs don’t yet exist).

þ Importance of structure - include 
structural assessments into index

ABACUSBIO LIMITED

Trait preference analyses
• Principal component analysis (PCA)

• Identifies tra its in which respondents have strong 
differences in preferences

• Traits w ith higher level of variability according to direction 
and length of arrow

• These traits enable separation of groups with distinct 

patterns of preference 

• Cluster analysis (CA)
• Combines respondents appropriately based on the trait 

preference pattern

• Milk, Cow mature weight (and cow frame), BCS, Feedlot 
gain and Marbling are traits driving most of the variation

• 3 distinct groups of farmers

n CLUSTER group Weaning 
weight Milk Heifer 

pregnancy
Calving 

ease
Cow 

survival
Cow 

weight
Cow 

frame BCS Foot Docility Feedlot 
gain

Feedlot 
efficiency

Yield 
grade

Marbling 
grade

663 1 - Maternal 5.7 5.7 4.8 5.5 3.9 10.4 11.2 7.9 4.5 4.3 10.3 8.9 11.8 10.1

559 2 - Production 6.2 7.2 6.5 8.1 5.6 11.3 11.8 8.5 6.3 5.9 7.1 6.7 9.4 4.4

472 3 - Cow (hard) 8.5 11.9 5.6 6.6 3.8 7.1 8.4 5.7 5.8 5.6 9.8 7.4 10.6 8.2
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Preference groups in all sectors, regions and systems
• By business activities

• Cluster groups distributed across all sectors

• By Regional and climatic attributes

• Maternal group prevails in most regions
• Cow (Hard Environment) most present in Highland and 

Mediterranean climates

ABACUSBIO LIMITED

Impact on 
index 
construction

þ Three major groupings identified
- “production oriented”
- Maternal oriented
- Maternal, with different views 

on cow size, growth and milk.

þ Traits with most differing views 
were marbling, milk and cow size.

ABACUSBIO LIMITED

Traits of 
interest

How are survey 
outcomes incorporated 
into 

Economic model

Format of $Values

Docility and Foot score

Milk

Cow Mature weight

Calving ease
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Functional traits

• Cow survival, Docility and Foot score 
are well ranked for all respondents

• Relationship between high 
preference to “foot” and “docility” 
and high importance to structural 
soundness as a bull selection criteria

• Attitude towards including functional 
traits in maternal indexes across 
preference clusters +75% 
agreement!

ABACUSBIO LIMITED

Impact on 
index 
construction

þ Foot scores and docility both 
included into maternal indexes.

þUsed a “cost of culling” approach 
to place value on these traits.

ABACUSBIO LIMITED

Views on Milk

353
14%

1,931
75%

153
6%

120
5%

What is your opinion on the milk potential of your cow 
herd?

M or e m i lk is  des ir abl e
I 'm  ha ppy w it h cur re nt  m il k po ten ti al of  m y co w her d
Less  m i lk woul d be p ref er abl e
I 'm  no t concer ned about  th e m il k p ot ent ial  of  m y cow her d

By Group Average Milk 
Rank

Mean Max Milk 
EPD

Mean Min Milk 
EPD

Actual Mean 
Milk EPD

Cow for Hard 
Environment

11.9 28.6 18.4 22.9

Maternal 5.7 31.4 20.2 23.4

Production 7.1 31.7 20.0 23.3

Not defined - 30.6 20.0 22.8
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Impact on 
index 
construction

þ Bulls won’t get to the top of index 
simply because they have high milk 
EPDs

Above 20, 
benefit of 
MILK starts to 
diminish

M
at

er
na

l W
ea

ne
d 
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lf 
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e 
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M
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14
1%

577
29%

1,224
61%

155
8%

12
0%

30
1%

What is the optimal cow size for your environment?

less  t han 1,000 l bs bet ween 1,000 -  1, 250 l bs bet ween 1,250 -  1, 500 l bs
bet ween 1,500 -  1, 750 l bs m ore than 1,750 lbs I don't  kn ow /  not appli cabl e

By Group Average MW 
Rank

Mean Max MW 
EPD

Mean Min MW 
EPD

Actual Mean 
MW EPD

Cow Hard 7.1 48.0 10.3 20.1

Maternal 10.4 67.6 20.6 26.4

Production 11.3 67.0 22.1 27.9

Not defined - 64.4 18.8 24.9

8
1%

391
19%

1,343
67%

262
13%

4
0%

8
0%

What is the approximate mature size of your cows? 

Views on Mature Weight

ABACUSBIO LIMITED

Impact on 
index 
construction

þ Nobody wants cows to get 
bigger!

þ Some desire for reduction in cow 
size

þ Looked closely at cow weight 
when evaluating indexes – a 
balancing act.

ABACUSBIO LIMITED

• W ould farmers trade-off calving ease for production?
• By b u sin e sse s a c tiv ity , c a lv in g  se a so n , h e ife rs su p e rv is io n  le ve l a n d  p e rc e n ta g e  o f h e ife rs 

re q u irin g  a ssista n c e .

• 40%  w o u ld  n o t a c c e p t a n y  c h a n g e

• 40%  w o u ld  a c c e p t 6%  le ss C E to  g e t 10  – 40  lb s e xtra  w e a n in g  w e ig h t 

• 20%  w o u ld  a c c e p t 9%  le ss C E to  g e t 10  – 40  lb s e xtra  w e a n in g  w e ig h t fo r

• Independent culling on Calving ease

• Respondents w illing to trade-off CE for more W W , are those who 
already have higher levels of first-calving heifers requiring assistance

• Economic strategies, focusing on low costs related (higher CE) vs
focusing on increasing revenue from more W W

Bulls for cows and bulls for heifers

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

0
20 0
40 0
60 0
80 0

1,00 0
1,20 0
1,40 0
1,60 0
1,80 0
2,00 0

Twice a d ay Daily Less than  d ai ly Unsup ervised

Level required assistance in first-calving heifers by 
intensity of supervision

Re spon den ts Av erage  assistanc e re quired (%)

0. 0%

1. 0%

2. 0%
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4. 0%

5. 0%

6. 0%
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N e ce ssary  e xtra  w e an in g  w e igh t 

Level required assistance in first-calving heifers by level of 
weaning weight (WW) trade-off

3%  di f f inc 6%  di f f inc 9%  di f f inc
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Impact on 
index 
construction

þ Not a specialized heifer index

Above 10, 
benefit of 
CED starts 
to diminish
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Updates to Angus EPD and $Values

Stephen Miller – AGI Director of Genetic Research
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Angus breeders awoke to a changed 
tool box May 31

• New $Maternal
• New $B
• Better Mature Weight EPD 
• Better Feed EPD
• Opportunity to test-drive a Combined Index UPDATES TO EPD MODELS

See anything wrong with our current genetic 
trends?   
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Our Current Models
Growth 

(BW, WW, YW)
Mature 
(MW)

Feed
(RADG, DMI)

Number of 
Animals in 
Evaluation

11 M 1.4 M 1.2 M

Both the Mature Weight evaluation and Feed Intake Evaluation 
include Yearling Weight, but not Weaning Weight

Why is including weaning weight important? 

Variation in 
Weaning Group

Why is including weaning weight important? 

But typically only 
Heaviest go on to 

have Yearling 
Weights
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Which group has higher average Yearling Weight 
EPD? 

Weaning Group Yearling Group

Updated Models
Growth 

(BW, WW, YW)
Mature 
(MW)

Feed
(RADG, DMI)

OLD - Number 
of Animals in 

Evaluation
11 M 1.4 M 1.2 M

New - Number 
of Animals in 

Evaluation
11 M 11 M 11 M

Weaning Weight now included in Both the Mature Weight 
evaluation and Feed Intake Evaluation

DMI better tracks YW
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Y W DMI NEW DMI Pro d

MW better tracks YW
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MW  NEW Y W MW  Pro d

New EPD highly correlated to old EPD

Current Sires MW
Prod

MW
New

DMI
Prod

DMI
New

RADG 
Prod

RADG
New

Correlation 0.82 0.79 0.81

EPD SD

Average

Min

Max

23% more variation in MW and DMI EPD

Current Sires MW
Prod

MW
New

DMI
Prod

DMI
New

RADG 
Prod

RADG
New

Correlation 0.82 0.79 0.81

EPD SD 26.5 32.8 0.17 0.21 0.07 0.05

Average 0.33 0.80 0.21 0.20

Min -93 -187 -0.51 -0.40 -0.07 -0.04

Max 129 160 1.13 1.59 0.56 0.40

EPD Spread MW
DMI

RADG
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Changes in Mature Weight

MW PROD
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Changes in Mature Weight
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MW PROD = 16
MW NEW = 71
YW = 125

Stronger relationship now between MW and YW –
but still variation
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SELF-REPLACING MODEL

500 head self-replacing 
herd modelled

100 calves produced / sire

Replacements from 400 Cows100 Cows

25% replacement from Angus sires, 
20% herd level replacement

What is a DGE?
Discounted Genetic Expression
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What is a DGE?
Where is the weaning weight of this bull expressed?

1/2

1/4

Discounting
A dollar paid today if worth more than a dollar paid next year

1/2

1/4

Discount later expressionsTwo year lag

5%
 over 20 years

What about maternal expressions?
Where is the “Milk” of this bull expressed?

1/2

Must account for this daughter having multiple calves over time

1/4

D
iscount later expressions

1/2

1/4 1/2

1/4

1/2

1/4

1/2

1/2

1/4

100 Progeny 
modelled results in 
more than 100 DGE 
for maternal and 
terminal traits

Units of Expression

Maternal Terminal

Per calf (100 calves born) Per animal in the feedlot

Equals per calf (100 born) 
/ 1.297
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Beef Value ($B)
• Profitability differences 

post-weaning 
Weaning → Rail

• Breeding objective: 
Weaned calf in the 
feedlot and value 
priced based on rail 
grade

Updated 
Terminal 

Index 
includes 

same traits 
as $B

Trait Current $B New $Beef

CED

BW

WW

YW

CEM

MILK

MW

DOC

HP

FS (Foot)

DMI

CWT

REA

MARB

FAT

New $B is Highly Correlated with Current $B

• More correct definitions of:
– Endpoint
– Dressing Percent
– Grid Assumptions

• Correlation in heavily used sires 
is above 0.90

Relationship between YW and CWT

• Rewards 
cattle with 
more carcass 
at a given live 
weight

More Value in Price Grid for 
Marbling AND Yield
CURRENT NEW

Prime 13 21
CAB 4 5
Select -10 -12
Standard -26 -35
YG1 4 6
YG 2.0-2.5 2 3
YG 2.5-3.0 1 3
YG 4 -11 -13
YG 5 -17 -19

Response to ~10 years Selection
Units are EPD of Trait

-5

0

5

10

15

20

25

C E D B W WW Y W R ADG x1 0 0 DM I x1 0 0 Y H x1 0 0 S C x 10 0 Do c

Old $ B

New $B



Stephen Miller, American Angus Association June 20, 2019

2019 BIF Symposium, Selection Decisions, 
Brookings, S.D. 10

Response to ~10 years Selection
Units are EPD of Trait

-15

-10

-5

0

5

10

15

20

25

30

HP C E M M ilk M W M H x1 0 0 C W M a rb
x1 0 0

R E  x 1 00 F at x 10 0 C LAW
x1 0 0

ANGL E
x1 0 0

Old $ B
New $B

Maternal Weaned Calf Value ($M)

• Profitability differences pre-
weaning 

Conception → Weaning

• Breeding objective: keeping 
replacement females and 
selling cull females and 
steer mates as feeder 
calves

New 
Maternal 

Index 
includes 
twice the 
trait count

Trait $W New $M

CED
BW

WW
YW

CEM
MILK

MW

DOC
HP

FS (Foot)
FEED

CWT
REA

MARB
FAT

Response to Selection On Maternal Index Only
Units are EPD of Trait
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Response to Selection On Maternal Index Only
Units are EPD of Trait
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OLD  $W
$M

A 
Combination 
of Maternal 

and Terminal 
Indexes 

Considers All 
Traits

Trait New $M New $B New $C

CED

BW

WW

YW

CEM

MILK

MW

DOC

HP

FS (Foot)

FEED

CWT

REA

MARB

FAT
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$Maternal

$Beef

$Combined

Balances all traits, but growth, yield and product 
quality still dominate

Response to Index Selection
Units are EPD of Trait
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Response to Index Selection
Units are EPD of Trait
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Response to Index Selection
Units are EPD of Trait
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How Did Old and New Values Correlate? 

Trait Correlation

Mature Weight 0.85

Mature Height 0.90

Yearling Height 0.92

Dry Matter Intake 0.82

RADG 0.83

$EN 0.79

$W 0.99

$F 0.81

$G 0.96

$B 0.93

$B and $ C are highly correlated overall …. 

$EN $W $M $B
$W -0.58
$M 0.13 0.49
$B -0.64 0.50 0.10
$C -0.48 0.59 0.21 0.95
$C* 0.88

* $M has more influence in $C in herds with 
complete maternal recording
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Angus.org/index

Questions & Discussion
Dan W. M oser, Ph.D. Director of Perform ance Program s
dm oser@angus.org         816-383-5196

Stephen M iller, Ph.D. Genetic Research Director
sm iller@angus.org 816-383-5157

Kelli Retallick, M .S. Genetic Services Director
kretallick@angus.org         816-383-5190


