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RENUMF90 parameter file: multi-trait
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RENUMF90 parameter file: multi-trait
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renf90.par: multi-trait
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renf90.par: multi-trait
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Problems with multi-trait models
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• Poor convergence
• Some traits have lots of missing records
• Lots of genotyped animals with no records 

• Example – Computing GEBV
• American Angus Association
• ww, rib, cwt, uswt, urib_b, urib_c, fat, ufat_b, ufat_c
• Some traits with >2M and some with 100k records

Traits Rounds Time (h) Time (s)/round
9 4313 39 28.11
7 

(No rib and fat - 348 animals with gen/phen)
2835 23 22.72
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Random regression models
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Animal model with PE:   y = b + a + p + e 

Animal model with Random regression: y = (b0 + b1*x) + (a0 + a1*x) + (p0 + p1*x) + e 

Random regression models

T1 T2



Random Regression vs. Reaction Norm
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# covariables are in the data # covariables created by renumf90

RRM: uses temporal covariables

RNM: uses environmental covariables



RENUMF90: Random regression options

Keyword possible value description
RANDOM_REGRESSION

data

legendre

Specifies that random regression should be 
applied to the random* effects

If covariables are in the data

If the program will compute Legendre 
polynomials

Keyword possible value description
RR_POSITON Integer

r1 … rq

r1 r2

Specifies positions of covariables in the data if 
RANDOM_REGRESSION type is data

Positions of covariables if  “data”

r1 is the order of the polynomial and r2 is the 
position of covariable if  “legendre”
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RENUMF90: Reaction norm options

Keyword possible value description
RANDOM_REGRESSION

data

Specifies that random regression should be 
applied to the random* effects

If covariables are in the data

Keyword possible value description
RR_POSITON Integer

r1 … rq

Specifies positions of covariables in the data if 
RANDOM_REGRESSION type is data

Positions of covariables if  “data”
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RENUMF90 parameter file: RRM
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Covariables are in the data



RENUMF90 parameter file: RRM
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Covariables created by renumf90



renf90.par: RRM

14

# covariables are in the data # covariables created by renumf90



RENUMF90 parameter file: multi-trait RRM
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# covariables are in the data # covariables created by renumf90

# DATA FILE = HO.dat
#     1                   2               3         4    5     6     7     8          9           10           11       12
# ID17_COW HerdID-by-TDAT_grp DIM*season LACT  State  MILK FAT_lb PROT_lb ageCALVmon_grp mean  b0 HL=f(THI)

# PED FILE = HO.ped
#   1    2   3   4
# animal sire dam YOB



RENUMF90 parameter file: multi-trait RRM
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# covariables are in the data # covariables created by renumf90



renf90.par: multi-trait RRM
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# covariables are in the data # covariables created by renumf90
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# covariables are in the data # covariables created by renumf90

(CO)VARIANCES structure

E1 E2

T1 T2 T3 T1 T2 T3

E1

T1

T2

T3

E2

T1

T2

T3

b0 b1



Computing (G)EBV

19

# covariables are in the data # covariables created by renumf90



Computing (G)EBV
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# covariables are in the data # covariables created by renumf90

• blupf90+ gives solutions for random regression coefficients

• How?
• rrmebvf90
• Post-process solutions from blupf90+
• Combine effects and traits into indices
• Provide daily variances and h2



rrmebvf90
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# covariables are in the data # covariables created by renumf90

1. Run your random-regression model with blupf90+

2. Optionally, calculate or approximate prediction error variances

3. Run rrmebvf90 with proper options and the same parameter file



rrmebvf90
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# covariables are in the data # covariables created by renumf90

• OPTION include_effects e1 e2 e3
• Calculates indexes for effects e1, e2, and e3

• OPTION include_pev
• Calculates accuracies based on a pev_pec file

• OPTION minmaxrr min max
• Min and max values to standardize longitudinal variable

• OPTION timepoint t1 t2
• Calculates index for timepoint t1 and t2



rrmebvf90
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# covariables are in the data # covariables created by renumf90

• OPTION cumulative min max
• Calculates cumulative index between min and max

• OPTION user_coeff x
• x is a vector of user-supplied coefficients

• OPTION trait_group t1,t2,t3 0.333 0.333 0.333
• Combine indexes for traits t1, t2, and t3 using weights 0.333

• OPTION daily_var e1 e4
• Stores daily co-variances and h2 for effects (and their correlated) e1 and e4


