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Table 1. Descriptive statistics

Variable Mean SD

Parity 2.53 1.59
Days in milking 186.29 118.71
Milking interval from evening to 757.57 40.66
morning (minute)

Milking interval from morning to 682.43 40.66
evening (minute)

Milk yield in evening (kg) 12.04 4.17
Milk yield in morning (kg) 13.52 4.58
Daily milk vield (kg) 25.57 8.53
Fat % in evening 1.04 0.79
Fat % in morning 3.81 0.79
Daily fat% 3.92 0.71

N=354,320



Table 2.

HEEEMER AT IR Y 5 5% (2009)

Analysis of variance table for single milk yield and fat percent in

morning or evening milking using Model 1

Objective Milk yield Fat %
variable Morning Evening Morning Evening
Source d.f. F F F F
y & 11 515.5%** 5445 173.0*** 813.4***
P 6 0124.4** 8578.3*** 555 657
D 41 11578.3*** 11506.3""* 6037+ 626. 6"
M 24 20884 .3 20387.6"** 268.3*** 383.3*
F 40 81,8 5. 37" 2216.6*** 2195.0***
1 12 5908.2*** 5162.0%** 1160.3*** 945,9***
Error 173762

Y Mean 13.753 12.198 3.786 4.03

R* 0.864 0.862 0.439 0.454

The objective variable of Model 1 is the single milk yield for morning or

evening milking or fat percent of morning or evening milking.

L, P. D M F, and I in the column “Source” indicate the effects of month,
parity, days in milking (DIM), milk vield, milk fat percent for a single

milking, and interval preceding the milking on a test day, respectively.
***Probability (<0.001) of the F-value.
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Fig. 1. (a, b, ¢, d, e, ) Estimated least square means of current single milk vield on month of test day, parity, days
in milking, another single milk yield and milking interval by model (1)
Model (1) 1 Yyumpg=Li+ P+ Dy+My+Fo 1,4+ Cijutmpa
Where Y, represents a current single milking yield or fat percent value; L, P, and D, indicate the
effects of month of the year, parity from 1* to 7" and days in milking (DIM) in ten-day intervals,
respectively ; M), F,, and [, indicate the effects of single milking vield in 1-kg steps, fat percent in 0.1%
steps of another milking event on the test day, and the milking interval preceding the current milking
from 585 to 780 minutes in 15-minute steps, respectively. The residual is denoted by €.
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Fig. 2. (a, b, ¢, d, e, f). Estimated least square means of current single milk fat percent on month of test day, parity,
days in milking, another single milk fat and yield, and milking interval by model (1).
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Table 3. Multiple regression analyses [or single milk vield and fat percent
of current milking

Objective variable Y-Mean root MSE R*
Single milk vield of evening milking 12.14 1.516 0.865
Single milk vield of morning milking 13.69 1.648 0.868
Fat percent of morning milking 3.79 0.590 0.439
Fat percent of evening milking 4.03 0.577 0.451

Multiple regression analysis that set the single milking vield or the fat
percent of the current milking as the objective variable was carried out
using Equation 2. Y-mean, root MSE, R°, and Prob>F are the mean of the
objective variable, root mean of the standard error, coefficient of
determination, and probability of IF value of the variance originating in the

model, respectively.
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THYH, +AEVERVLAILL (F2),

I, PHITIC B 5 BER S KEDHEE (i & 4%
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Table 4. Cross validation for single and daily milk vield and fat percent

Objective variable

Independent variable

Y-mean root MSE R* by b

Single milking yield in evening Evening vield estimated from morning milk  12.20 1.51 0.864 —0.0071 1.0006

Single milking vield in morning Morning yield estimated from evening milk  13.75 1.64 0.868 —0.0619 1.0038

Daily milk vield

Daily vield estimated from morning milk 25.95 1.51 0.967 0.0032 0.9998

Dailv milk vield Daily vield estimated from evening milk 25.95 1.64 0.961 —0.0487 1.0015
Fat percent in evening Evening fat estimated from morning milk 4.035 0.581 0.443 0.0109 0.9953
Fat percent in morning Morning fat estimated from evening milk 3.788 0.590 0.436 0.0189 0.9956
Daily fat percent Daily fat estimated from morning milk 3.902 0.276 0.845 —0.0019 1.0002
Daily fat percent Daily fat estimated from evening milk 3.902 0.313 0.801 0.0089 0.9986

A single linear regression model was used for cross validation. The objective variable was the measured single or daily
milk vield or fat percent for a single milking or daily milk. The independent variable was the value estimated using

Equation 2. by is a constant and b, is the regression coefficient.
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Table 5. Mean and standard deviation of difference between real mesurements and four estimation
Parity 1 2 4 5 6 7
Number of lactation 2375 1711 1135 696 423 203 148
Estimated PN +real AM 8.5%223.3 —3.91250.0 7.1x257.0 2.5+267.5 —13.9%271.8 3.5%£250.0 —2.9%255.9
Real PM+Estimated AM —3.3=242.7 —25.9+268.0 —31.7£291.0 —12.9%273.0 —16.0=280.4 —13.6%243.0 —29.9%295.7
Alternate A —1.4*171.6 —12.8+178.9 —13.3*188.2 —10.8+198.5 —14.31+207.8 1.8£186.5 —22.4%161.5
Alternate B 6.6=170.9 —-17x182.8 —11.3%+197.2 0.4x191.4 —15.7%210.2 —12£187.5 —10.4£202.0

Mean and standard deviation of real measurement (A4 Scheme)

305 days milk vield (kg)

TT71.1£1482 8391.7%1518.8 8654.21553.1 8713.1£1572.4 8740.9£1695.9 8483.5+1574.8 8297.8+1567.6

Estimated PM+real AM  0.005£0.185 0.013%£0.179  0.002£0.186 0.009=0.184 —0.003£0.183 —0.005=0.166 0.004=0.154
Real PM + Estimated AM —0.007£0.242 —0.007%0.226 —0.018£0.228 —0.013=0.236 —0.021£0.228 —0.028=0.238 0.019%0.199
Alternate method A —0.006=0.178  0.000%0.165 —0.011£0.177 —0.006=0.166 —0.018=0.174 —0.030=0.187 0.007=0.158
Alternate method B 0.0020.183  0.004%0.170 —0.007=0.181  0.000=0.177 —0.008£0.163 —0.005=0.171 0.014%=0.154

Mean and standard deviation of real measurement (A4 Scheme)

Averaged fat percent (%) 3.911:20.820 3.774+0.709

3.795+0.743

3.763+£0.710  3.8140.657 3.864+0.744 3.673£0.678

Estimated PM+real AM : All evening milk information was Estimated using model (2), and all morning were meassured

in thelactation.

Real PM+ Estimated AM : Inverse schedule of "Estimated PM+real Am”
Alternate A : Evening milk was estimated, and morning milk was measured in odd sequence.

Alternate B : Inverse schedule of alternate A.
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An Improved Estimation Method of Milk Yield and Fat Percent
for Alternate Test Method

Takashi HAYASHI, Tatsuya KAZAMA", Hideyuki GOTO'" and Mitsuo AIHARA"

National Agriculture Research Center
" Livestock Improvement Association of Japan

Summary

In the alternate testing method, milk vield and constituents are measured alternately, either in the morning
or the evening of the test day. Daily milk vield and constituents are then estimated from either the morning or
evening value. In this study, current milk yield and fat percent were estimated from data for another milking
event on the test day, and the daily milk yield and fat percent were also predicted. We used a model that includes
current milking vield or fat percent as objective variables to analyze 354,320 test records. Month, parity, days in
milking, single milking yield, fat percent in another milking event on the test day, and milking interval preceding
the current milking were incorporated as independent variables. R* for the models for morning and evening milk
vield, and for morning and evening fat percent was 0.864, 0.862, 0.439, and 0.454, respectively. In order to formulate
the relationship between factors estimated in the discrete model and the single milking yield or fat percent,
multiple regression analyses were performed. The estimation error (root MSE) for daily milk vield from morning
or evening milking and for daily fat percent from morning or evening milking was 1.51 kg, 1.64 kg, 0.276%, and
0.313%, respectively. The 305 days milk yield and average fat percent by the two incomplete and two complete
AT methods, all PM, all AM, PM-AM, AM-PM and the standard test interval method were compared [or each
parity. The difference (bias) of actual and estimated 305 days milk vield by the complete AT method was 22.4 kg
or less, and the SD of the difference was 161.5kg to 210.2kg. The bias ol estimated 305 days average fat percent
was 0.03% or less, and the SD of the difference was 0.154% to 0.187%. The estimate error of 305 days milk yield

fully reduced. Moreover, the estimate error of average fat percent of 305 days had also been admitted.

Key words: AT method, Lactation, Cow, Milk fat, Estimation by regression equation
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