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Prediction of body weight with the body measurements in 12
months age Hanwoo
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ABSTRACT

This Research is a study to predict weight using the scale of Hanwoo test cattle, and it was intended to find out the possibility of
weight prediction using information representing the length growth of individuals. The data used for the analysis were bull, steer
weight and body measurement at Nonghyup Hanwoo Improvement center, and for multiple regression for weight prediction,
each age value and body measurement trait were used as independent variables. Among the original data, the final number of
bulls used was 11,414, which has a measurement year of 2000~2020, were used for analysis. and final number of steers was 6,232,
which has a measurement year of 1998~2020, were used for analysis. The body measurement traits used in the analysis are wither
height (WH), hip height (HH), body length (BL), chest depth (CD), chest width (CW), rump length (RL), rump width (RW), pelvic
width (PW), hipbone width (HW), chest girth (CG). As a result of using multiple regression analysis, the adjusted R squared value
was 0.7571 for bulls and adjusted R squared value was for steer was 0.8136. This result can be used as basic data when setting up
modeling for the development of weight prediction technology using individual image information such as smart farms.
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Figure 1. Measurement area for each body measurement in Hanwoo
A-B: wither height, C-D: hip height, E-F: body length, G-H: chest depth, K-L: chest width, I-M: rump width, I-J: rump
length, N-O: pelvic width, J-P: hipbone width, circumference of G-H : chest girth
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Table 1. Basic statistics on body measurement traits and body weight of Hanwoo at 12 months age

. bull (n=11,414) steer (n=6,232)

Trait

mean = std min max mean = std min max
BW(cm) 371.69 £ 43.97 240.5 509.5 336.35 &= 45.94 206.5 479.0
WH(cm) 120.42 &= 4.23 106.0 134.0 121.01 = 4.65 104.0 136.0
HH(cm) 123.18 &= 4.39 107.0 139.0 122.69 =+ 4.59 107.0 138.0
BL(cm) 136.63 = 6.19 114.0 157.0 133.39 + 7.13 111.0 155.0
CD(cm) 62.48 = 2.8 38.0 77.0 61.95 £ 2.71 52.0 71.0
CW(cm) 39.19 + 3.47 21.0 57.0 36.51 = 3.63 26.0 48.0
RW(cm) 38.09 =29 27.0 55.0 37.46 =291 29.0 46.0
RL(cm) 46.17 = 3.01 30.0 63.0 44.54 + 3.16 35.0 54.0
PW(cm) 40.84 £ 3 31.0 50.0 39.7 £ 3.06 27.0 50.0
HW(cm) 22.29 4+ 2.47 15.0 30.0 21.67 £+ 2.82 13.0 30.0
CG(cm) 170.66 £ 7.8 141.0 198.0 165.47 £ 8 139.0 191.0
age(day) 358.69 + 18.87 302.0 415.0 357.75 £ 20.5 296.0 411.0

@ BW: body weight, WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump
width, RL: rump length, PW: pelvic width, HW: hipbone width, CG: chest girth, age(dayI))I ages at measurement

Table 2. Basic statistics on the body weight trait of 12 months age Hanwoo by group

o bull Steer
Group . -
mean =+ std min max mean =+ std min max
364.1 = 34.54 250.0 488.0 314.6 £ 33.88 217.0 479.0
370.5 + 46.04 244.0 509.5 345.7 + 47.70 206.5 478.5
394.2 + 51.81 240.5 507.5 363.7 + 38.98 231.5 476.0
@ Group 1: measurements from 2000 to 2009
Group 2: measurements from 2010 to 2019
Group 3: measurements from after 2020
a) b)

Figure 2. Visualized correlation coefficients among the body weight and body measurement traits of
Hanwoo at 12 months age
a): bull, b): steer
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Table 3. Phenotypic correlation of body weight and body measurement traits at 12 months ages of Hanwoo bulls

Trait” BW WH HH BL CD CW RW RL PW HW CG

BW 1.000  0.635 0656 0698 0639 0636 0540 053 0595 0424  0.798
WH 0635  1.000 0936 0663  0.623 0428 0423 0501 0465 0319  0.59%
HH 0656 0936  1.000 0670  0.625 0446 0429 0517 0481 0320  0.607
BL 0698 0663 0670  1.000 0616 0488 0481 0570 0506 0314  0.622
CD 0639 0623 0625 0616  1.000 0547 0509 0549 0497 0249 0676
CW 0636 0428 0446 0488 0547 1000 0514 0440 0516 0299  0.632
RW 0540 0423 0429 0481 0509 0514 1000 0566 0674 0361 0510
RL 0534 0501 0517 0570 0549 0440 0566  1.000 0550 0266  0.529
PW 0595 0465 0481 0506 0497 0516 0674 0550  1.000 0416  0.559
HW 0424 0319 0320 0314 0249 0299 0361 0266 0416  1.000  0.298
CG 0798 0594 0607 0622 0676 0632 0510 0529 0559 0298  1.000

@ BW: body weight, WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump
width, RL: rump length, PW: pelvic width, HW: hipbone width, CG: chest girth

Table 4. Phenotypic correlation of body weight and body measurement traits at 12 months ages of Hanwoo steers

Trait” BW WH HH BL CD CW RW RL PW HW CG

BW 1.000 0625 0616 0749 0663 0561 0633 0525 0726 0612  0.861
WH 0625  1.000 0927 0660 0675 0464 0506 0515 0542 0513  0.636
HH 0616 0927  1.000  0.644 068 048 0518 054 0527 0466 0616
BL 0749 0660 0644  1.000  0.645 0506 0647 0638 0681 0626  0.704
CD 0663 0675 068 0645  1.000 0579 0641 0621 0623 0505 0725
CW 0561 0464 0489 0506 0579  1.000 0589 0566 0617 0408  0.567
RW 0633 0506 0518 0647 0641 0589 1000 0667 0719 0569  0.631
RL 0525 0515 0544 0638 0621 0566  0.667 1000  0.634 0487  0.499
PW 0726 0542 0527 0681 0623 0617 0719 063 1000 0653  0.660
HW 0612 0513 0466 0626 0505 0408 0569 0487 0653  1.000  0.607
CG 0861 0636 0616 0704 0725 0567 0631 0499 0660 0607  1.000

@ BW: body weight, WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump
width, RL: rump length, PW: pelvic width, HW: hipbone width, CG: chest girth
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Table 5. Variance inflation factor of body measurement traits of Hanwoo before solving multicollinearity

Trait” 12-month bull 12-month steer
WH 8.4294 7.9453
HH 8.6529 7.7908
BL 2.3615 3.0560
CD 24034 3.1256
CW 1.8941 1.9742
RW 2.1884 2.7661
RL 1.9286 2.4686
PW 2.2876 3.1180
HW 1.2675 2.1015
CG 2.6868 3.3543

@ WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump width, RL: rump
length, PW: pelvic width, HW: hipbone width, CG: chest girth

Table 6. Variance inflation factor of body measurement traits of hanwoo after solving multicollinearity

Trait” 12-month bull 12-month steer
WH - 2.2537
HH 2.2259 -
BL 2.3411 3.0500
CD 2.3797 3.0162
CW 1.8883 1.9592
RW 2.1802 2.7634
RL 1.9260 24215
PW 2.2853 3.1011
HW 1.2632 2.0771
CG 2.6178 3.1563

@ WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump width, RL: rump
length, PW: pelvic width, HW: hipbone width, CG: chest girth

Table 7. Result of prediction regression analysis using body measurement trait of 12 months ages of Hanwoo bulls

confidence interval

Trait” coef std err tvalue p>[? [0.025 0973]
Intercept -602.09934 6.52062 -92.338 o -614.88086864 -589.317809876
HH 1.21878 0.06890 17.690 ox 1.08372872 1.353830096
BL 1.45258 0.05014 28.973 ok 1.35430265 1.550850186
CD 0.05244 0.11199 0.468 NS -0.16707831 0.271948721
CW 1.60359 0.08041 19.943 o 1.44597921 1.761201226
RW 0.16025 0.10354 1.548 NS -0.04271452 0.363206159
RL -0.17474 0.09358 -1.867 NS -0.35816460 0.008692577
PW 0.99281 0.10212 9.722 o 0.79262761 1.192985582
HW 2.06856 0.09221 22.433 ok 1.88781548 2.249309169
CG 2.33433 0.04262 54.773 ok 2.25078882 2.417866445
age(day) 0.21181 0.01142 18.553 wx 0.18942819 0.234182666

Multiple R-squared : 0.7573, Adjusted R-squared : 0.7571

® HH: hip height, BL: body length, CD: chest depth, CW: chest width, RW: rump width, RL: rump length, PW: pelvic
width, HW: hipbone width, CG: chest girth, age(day): ages at measurement

@ P<0.05, **: P<0.01, NS: P=>0.05
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Table 8. Result of prediction regression analysis using body measurement trait of 12 months ages of Hanwoo steers
confidence interval

Trait” coef std err t value p>[? [0.025 0973]
Intercept -558.47170 7.81283 -71.481 o -573.7875468 -543.1558589
WH 0.54766 0.08147 6.722 wox 0.3879498 0.7073722
BL 1.31307 0.06147 21.360 wox 1.1925567 1.4335794
CD -1.19790 0.16271 -7.362 o -1.5168733 -0.8789232
CW 0.30933 0.09684 3.194 o 0.1194889 0.4991776
RW -0.11825 0.14362 -0.823 NS -0.3997910 0.1632900
RL -0.37964 0.12425 -3.055 o -0.6232150 -0.1360641
PW 3.19673 0.14490 22.062 ox 29126811 3.4807799
HW 0.02669 0.12862 0.208 NS -0.2254514 0.2788304
CG 3.13698 0.05748 54.572 o 3.0242976 3.2496706
age (day) 0.25464 0.01382 18.423 o 0.2275400 0.2817309

Multiple R-squared : 0.8139, Adjusted R-squared : 0.8136

® WH: wither height, BL: body length, CD: chest depth, CW: chest width, RW: rump width, RL: rump length, PW: pelvic
width, HW: hipbone width, CG: chest girth, age(day): ages at measurement

@ %: p<0,05, **: P<0.01, NS: P>0.05

2 172 E5) Qe A F2 Az 036 U3 JEE & 4 9loick £ Aol AT RYL Folxl Zolige
chEsHe Fe olgslo] BARE ol 2o 2 olufo] AL Selwiset F4aTt 1Ael o] gl BelE AL
8310] 0% ST G| Holek. 12T hAF 02 AR A SYASE S5t 412 GO APk, AR AS
2 BAs] ofel ZhS B4R Aslo] 2HFH 7t ROl B Aot 25| 42 AFS FENSE
1, 4Z317] ofele HH WAS SYHSE £ Aol Sl kAl o] Fe ARl s lo] tho] B A% WAlelA] ARl =
S22 o 4 9l oln|A| S o] 83 K] 9l W A 47 AF5akze) WAlo] B Bk 45| olele A YL
A R 4 942 Zo| B F25) 32 7Fs ol Rt AT S-S o] 83K 5 420 HHE 152 Bol I AAYRE
8|

=
Aol o5 4= JTH 58 342 Sl A1 B ARG A N Aol 7 Aoz s

SR A2 A2 S o] &5t AlF2 ASdh= AR 7iA|S] Dold = tlESh= FHE o]-&sto] 74 ol 50
thet 7Hs/d2 oAz} St Ao O]B-Q A= AT 9}—‘,’—7]13/\}0135: A, NS AT, A2 085,
AHF o5& I ths2loll= 22te] A7t Al do] Sdviaeg S8 E T YR8 F 254 o s d8H MHle= 4
2 11,4145, AAIS- 6,23250]™ 278 d =7} 2000~2020' 0] =] = 4248, 1998~202012] A 7HiAlE0] 2-4d0]] o] 85|31
T}, 240l AR A2 H-2 A 1l (wither height, WH), AR (hip height, HH), A7 {(body length, BL), -4 (chest depth,
CD), 8=(chest width, CW), 27 (rump length, RL), 8ZHrump width, RW), <-Z(pelvic width, PW), == (hipbone width,
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HW), &1 (chest girth, CG)2] 574 220tk th53lH2A 2 ol 83 A4 23, #7210 39 24 E R AT=(E-2 244
= 0.757101313L, 7AM|9] ¢ 27 HPAFE(E2 A1) 081360130tk 0] Bk 22 AntEg 5 ZAE o|m|A] 4

HE o] g5t AIF o7& 7S ot HEY A Al 7| 2AE R B8 4 Qle Zlolth
ARl A1F, A4, 2
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