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Why FLI?

Fertility of cow=ability to cycle early after
parturition+ regular and detectable cycles +
ability to conceive once inseminated

FLI Measures ability to conceive and to show
cyclic activity
Significant economic value

‘Continuous’



Why Survival analysis for FLI?
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Data

AVG SD
FLI-COMPLETE (d) 41.9 61.9
(Ncomplete=1 5’ 1 89)
FLI-CENSORED (d) 75.1 96.9
(Ncensoreq=4:885 — 24.3%)
Age First Calving (mo) 28.0 5.40
Calving - First Al (d) 76.3 28.9




Survival Analysis - Model
— Cox and Weibull

Risk of ‘failure’ (= pregnancy) at time t

h(t) = ho(t) e (H+YS(t) + AFC + CFl + MY(t) + SCC(t) + SB(t) + SireBV)

H = herd (Log-Gamma)

YS = Year-Season of insemination (t dep)

AFC = Age at calving

CFIl = Interval Calving-First insemination

MY = Milk yield closest to Al (t dep)

SCC = Somatic cell count closest to Al (t dep)

SB = Service bull (t dep-Log-Gamma)

SireBV = Sire of cow additive genetic effect (Normal)



Survival Analysis - Survival Kit
— Survivor f. - Kaplan

Kaplan-Meier estimate of the Survivor Function (So(t))
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Survival Analysis - Welibull ?7??
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Survival Analysis - Fixed effects
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Survival Analysis - Fixed effects

relative risk
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Survival Analysis - Fixed effects

YEAR-SEASON OF INSEMINATION (YS)
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Survival Analysis - Fixed effects

relative risk
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Survival Analysis - Fixed effects

relative risk
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Survival Analysis - Random effects

relative risk
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Survival Analysis - Random effects

Cox
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Survival Analysis - Random effects

k

ive ris

relat

2,2
2,0
1,8
1,6
1,4
1,2

1,0 -

0,8
0,6
0,4

SERVICE BULL (SB) -- LOGGAMMA

» 3
* *
- -
- + + - *
- N .+ * J + +
& + T > ‘. . 'R + st
L AQ’ Py + + “. ”’ e SR 2 - .
- D Tty
IS e e Aoy . s o .
b "“‘ : ’:9 fo :"0}" @ b 2 "‘f“ pg~ o ey ,‘&._, Y ¥
oy »” * " 9, # * .+t -
- LI L‘A » + P b % a0 & W . & .4 -,
i —d%—f E £ i —
. _‘;0» Ly, *o ‘g" '¢ VI Nt MO R “,3 _"“p W e TR
SE S ment B, Gaan¢ o,v “. o.‘.‘o. *33% T PRI 2 W pgsie ¢ ol o 1, 3
__0 v s ) hadh K AR 245 l‘-”—. e ut * ™ * P« MR o W™
" - A M P ¥ * L 7
N P + e LI 3 2 ,30 ~ (3 en > +
*, £ .
& L ]

0

50 100 150 200 250 300 350 400 450 500 550

SB (N=564)

+ SB-Cox
SB-Weibull




Survival Analysis - Random effects
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Survival Analysis - Random effects
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Survival Analysis - Random effects

SIRE ADDITIVE GENETIC VALUE Weibull Vs. Cox
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Survival Analysis - Parameter estimates

Weibull
Rho _ 5 )
/Intercept Yi/V(H) 15e/V(SB)  V(sire) hoq Ny
Cox
___15.5/0.06 15.5/0.06 0.04 0.08 0.10
Weibull 0.5/1.7 16.0/0.06  9.1/0.11 0.01 0.02 0.02

* h2y,,qi=(4*V(sire)/(V(sire)+V(H)+V(SB)+(1/1-c)); V=variance, H=herd, SB=service bull,
c=proportion of censored records




Conclusions

Assuming a Welbull distribution to analyze
FLI data may be improper (Initial 21 d)

Differences between Cox and Weibull were
not large

Relatively small differences in risk (of
pregnancy) due to the factors studied

Compare with other approaches/traits (INS)
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