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Prediction of Breeding Animals by Swine Breeding Scale
using ARIMA Model in Time Series Analysis
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ABSTRACT

This study used registration data on 546,473 animals in 3 swine breeds of the Korea Animal Improvement Association from
2014 to June 2017. According to the breeding scale, 5 groups were defined less than 100 animals, between 100 animals
and 300 animals, between 300 and 500, 500 or over and whole animals. To create time series data, the data were divided at
the intervals of 1 month. To predict change trend, SAS/ETS program, time series ARIMA model was utilized to analyze. The
animals count prediction trend was analyzed for each swine breeding scale for 1 future year after June 2017. Compared
to July 17, the predicted animals count in June 2018 of swine farms with less than 100 animals was about 430(24.6%)
animals increase, those with between 100 and 300, about 389(11.5%) animals increase and those with between 300 and
500, about 972(21.6%) animals increase. Farms with 500 animals or over were found to have approximately 620(10.6%)
animals increase, and the whole farms, about 2,843(17.1%) animals increase. Lastly, future trend was analyzed according
to each swine breeding scale. Farms with less than 100 animals were found to have decrease in general. Excluding them,
all of the farms with each breeding scale were expected to have increase as a whole. If the time series prediction method
and analysis results for the breeding scale presented in this study are used as reference materials for setting the proper
breeding scale of domestic swine breeding farms, it will be helpful for the development of the breeding and swine farming
industry.

Keyword: Time-series Analysis, ARIMA Model, Breeding Farm, Swine

*Corresponding author: Yang-Mo Koo
Genetic & IT solutions Department, KAIA, Seocho, 06668, Korea
Tel: +82-2-588-9301  E-mail: greatman009@gmail.com

Received: 28 May, 2021, Revised: 28 June, 2021, Accepted: 28 June, 2021

© Journal of Animal Breeding and Genomics 2021. This is an Open Access article distributed under the terms of the Creative Commons
el Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Dae-Hyeup Cha, Ki-Hwan Lee, Ji-Hyun Son, Du-Won Sun, Hyun-Tae Lim, Jung-Gyu Lee, Tae-Jeong Choi, Yang-Mo Koo

INTRUDUCTION
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MATERIALS AND METHODS

1) SAHE
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(2005)2] AFHE A= EfA] ARG TE-2 915 H 2 AACIA Bt AFSFRE 20252 BA6IAT 5AY 7155 32A
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Table 1. Number of records by year of birth, month of birth, farm scale

YOB' No. MOB? No. farm® No.
2014 136,165 Jan 53,186 <100 79,762
2015 156,549 Feb 48,212 100~300 108,264
2016 161,668 Mar 54,933 300~500 143,783
2017 92,091 Apr 52,338 500= 214,464

May 54,057

Jun 54,131

Jul 39,866

Aug 38,792

Sep 38,735

Oct 39,160

Nov 37,240

Dec 35,823
Total 546,473 Total 546,473 Total 546,473

No. Number of observation, 'YOB: year of birth, °"MOB: month of birth, *farm; Grouping of Farm scale.
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Table 2. Number of swine in breeding farm size by birth year-month

Year/month <100 100~300 300~500 500= Total'
14/01 2,692 2,104 2,208 4,226 11,230
14/02 2,187 2,079 2,011 3,775 10,052
14/03 2,695 2,290 2,472 4,180 11,637
14/04 2,617 2,016 3,017 4,606 12,256
14/05 2,844 2,125 3,138 4,531 12,638
14/06 3,084 2,167 3,047 4,317 12,615
14/07 2,880 2,174 2,845 4,116 12,015
14/08 2,504 1,737 2,998 4,344 11,583
14/09 2,207 1,719 2,948 4,017 10,891
14/10 2,568 1,787 2,624 4,459 11,438
14/11 2,573 1,629 2,546 3,619 10,367
14/12 1,629 1,206 2,560 4,048 9,443
15/01 2,346 1,370 3,653 4,401 11,770
15/02 1,772 1,789 2,970 4,467 10,998
15/03 2,066 2,060 3,367 5,026 12,519
15/04 1,705 2,316 3,612 4,107 11,740
15/05 2,266 2,894 3,621 4,957 13,738
15/06 1,965 2,985 3,128 4,311 12,389
15/07 1,910 3,200 3,832 5,339 14,281
15/08 1,831 2,403 3,932 5,168 13,334
15/09 1,793 2,826 4,013 5,718 14,350
15/10 1,261 2,709 4,037 6,314 14,321
15/11 1,668 3,142 3,460 5,741 14,011
15/12 1,656 2,671 3,275 5,496 13,098
16/01 2,180 2,727 3,919 5,500 14,326
16/02 1,849 2,548 3,767 5,226 13,390
16/03 1,719 2,811 3,877 5,769 14,176
16/04 1,204 2,685 3,699 5,763 13,351
16/05 1,525 2,100 3,790 5,201 12,616
16/06 1,415 2,867 4,198 4,845 13,325
16/07 1,310 2,646 3,696 5,918 13,570
16/08 1,080 3,145 3,776 5,874 13,875
16/09 1,367 3,244 3,661 5,222 13,494
16/10 1,333 2,996 3,398 5,674 13,401
16/11 1,243 3,705 3,279 4,635 12,862
16/12 1,494 3,125 3,079 5,584 13,282
17/01 1,800 3,818 4,004 6,238 15,860
17/02 1,731 2,731 3,544 5,766 13,772
17/03 1,602 4,137 4,114 6,748 16,601
17/04 1,604 2,765 4,462 6,160 14,991
17/05 1,328 3,430 4,112 6,195 15,065
17/06 1,459 3,386 4,094 6,863 15,802

1Total; Number of whole breeding bead.

34 - Journal of Animal Breeding and Genomics Vol. 5, No. 2, 2021



Prediciton of Breeding Animals by Swine Breeding Scale using ARIMA model

2) MAIE 2N

AAIEE ARl w2} 7|5 = SANT 2 AAIDS ollSshe Hlolls 2k, A4geH, 2124 50l A
2lU AR F0] 39 A4 o 2 Halsh= o] 7| Hiks 9, 29, =5 5ol Wt 7iA7} ol 5k ’igh 4 Kol
73747 (nonstationary) AIAIGo|B&, & Atof A= o]2|dt 79 Agtetrtal Tk ARIMA (p,d,q) 232 AHEStH
Jenkins&Reinsel (1994)2] A& 110) th2H AJAH ol &g Sh EARPE 2 ZF AR A1 E ERlstaL S e S
o2 B g A A e] vEE-Z Folf ASA| 5 ARttt 2 Aol AREH ARIMA 232 A17]3]H 0]-8%
(Autoregressive integrated moving average)-2 2]u]5H= 71.0 & Box& Jenkins (1976)01] 23] 7ftE]of ¢i5tof| o] &7 A]
SFATE 5 ARIMAR -2 21713]7](AR)2}F AIAIG L] 4] E3te A7) 18t 2R} o538 wHMA)Q] 3TAIZ =]
o] lom] URF ARIMA R 2] 4=Alo]] tifgh At 3 F-571(2001)2} o]2H4(2000)0]] w2 AFA4=24] 2 HAIo] 245 &
oA ==t ARIMA(p, d, q) 2382 2713]A7} pak, 2k2o] dal, olsgto] qriel 2 ougheial sigiet. of2|sh
ARIMA E&2 A, 37 8l 1) A 242 A% nj2ighs Ashet of Al 3g2 Zdo] vh=Ed whyhx] HHathal 5191
o A1 08 A5 372 Figure 13 20 AR 2 UBh b= A4S ER1sk7] ffsl 2495 /48 d ol whe Uehd
= ZAlE= Figure 2~63}+ 24ttt

)
&
I

Ir
=

>3 r

i

Lo g L

o~

Figure 1. ARIMA Model setting Flowchart.

under100
4000

3000

2000

1000

month

Figure 2. The trend of below 100 Swine farm scale by month.
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Figure 3. The trend of over 100 to below 300 Swine farm scale by month.
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Figure 4. The trend of over 300 to below 500 Swine farm scale by month.
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Figure 5. The trend of over 500 Swine farm scale by month.
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Figure 6. The trend of total Swine farm scale by month.
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Figure 7. Residuals after fitting an ARIMA model by below 100 swine farm size.
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Trend and Correlation Analysis for under300(12)
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Figure 8. Residuals after fitting an ARIMA model by over 100 to below 300 swine farm size.
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Figure 9. Residuals after fitting an ARIMA model by over 300 to below 500 swine farm size.
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Trend and Correlation Analysis for over500(8)
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Figure 10. Residuals after fitting an ARIMA model by over 500 swine farm size.
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Figure 11. Residuals after fitting an ARIMA model by total swine farm size.
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Figure 12. The trend of Below 100 to total Swine farm scale by month.

18,000
16,000 R
y=199.293x + 10876
R*= 0.5985

14,000

12,000

10,000 $ <

8,000

sm \’{—A‘IA'!’JV-L‘IERH‘I

"y

R*= 0.5866

4,000 A

2,000 W
P B T T, IR T N I e T o I I T I T o T L T N o T e T Y oV VO L B S T T T e e T N o I VI TR S T R Ve
CoofoocoCoodONDOooDLDOOOoOOdHNDO0O000000Ddod DO oD 00
B e e e -
g S A F ST T T T T T TN ONNDNOOONONDNDOLNILIN®OW WYY LY WOWWWW WM™ S
/¥ 4 A d dd ddddd A d ddd A d ddd dd A dd A d ddd dd A dd A
—de—over100 to below 300 —a—total ——Linear{overl00 to below 300) ——Linear(total)

Figure 13. The trend of over 100 with Below 300 to total Swine farm scale by month.
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Figure 14. The trend of over 300 with Below 500 to total Swine farm scale by month.
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Figure 15. The trend of over 500 to total Swine farm scale by month.
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Table 3. Number of forecasts by farm size for variable swine

Item Forecast Std Error 95% Confidence Limits
< 100 17/07 1,314.85 426.19 479.53 2,150.17
17/08 1,534.97 490.62 573.38 2,496.57
17/09 1,823.37 509.82 824.14 2,822.59
17/10 1,744.32 515.91 733.16 2,755.48
17/11 1,609.60 517.87 594.59 2,624.61
17/12 1,608.33 518.51 592.07 2,624.59
18/01 1,330.47 518.72 313.81 2,347.14
18/02 1,460.41 518.78 443.61 2,477.21
18/03 1,315.65 674.43 131.57 2,637.52
18/04 1,535.43 717.81 128.54 2,942.32
18/05 1,823.63 731.37 390.18 3,257.08
18/06 1,744.47 735.72 302.49 3,186.45
100 ~ 300 17/07 3,002.84 602.85 1,821.28 4,184.40
17/08 3,390.35 731.60 1,956.45 4,824.25
17/09 3,412.69 785.14 1,873.84 4,951.55
17/10 3,111.99 809.23 1,525.93 4,698.04
17/11 3,784.75 820.36 2,176.86 5,392.63
17/12 3,179.83 825.58 1,561.73 4,797.93
18/01 3,855.70 828.03 2,232.79 5,478.61
18/02 2,756.92 829.19 1,131.74 4,382.10
18/03 4,154.82 829.73 2,528.57 5,781.07
18/04 2,777.25 829.99 1,150.50 4,404.01
18/05 3,438.43 830.11 1,811.43 5,065.42
18/06 3,391.79 830.17 1,764.68 5,018.90
300 ~ 500 17/07 3,536.66 500.96 2,554.80 4,518.53
17/08 4,261.00 574.54 3,134.92 5,387.09
17/09 3,688.32 595.87 2,520.44 4,856.19
17/10 4,195.04 602.43 3,014.30 5,375.79
17/11 4,507.51 604.49 3,322.73 5,692.29
17/12 4,137.56 605.14 2,951.51 5,323.60
18/01 4,108.35 605.34 2,921.91 5,294.79
18/02 3,544.72 791.40 1,993.61 5,095.84
18/03 4,265.53 841.58 2,616.05 5,915.00
18/04 3,690.86 856.80 2,011.56 5,370.16
18/05 4,196.47 861.54 2,507.88 5,885.06
18/06 4,508.31 863.03 2,816.80 6,199.82
500 > 17/07 5,211.88 771.22 3,700.31 6,723.45
17/08 5,863.89 857.20 4,183.80 7,543.98
17/09 6,373.80 876.22 4,656.44 8,091.15
17/10 5,831.89 880.63 4,105.88 7,557.90
17/11 6,779.97 881.67 5,051.93 8,508.01
17/12 6,175.51 881.91 4,446.99 7,904.03
18/01 6,202.52 881.97 4,473.89 7,931.16
18/02 6,866.65 881.98 5,137.99 8,595.31
18/03 5,213.65 1,173.17 2,914.27 7,513.03
18/04 5,864.75 1,231.75 3,450.56 8,278.94
18/05 6,374.21 1,245.14 3,933.78 8,814.64
18/06 5,832.09 1,248.27 3,385.52 8,278.65
Total 17/07 13,747.06 1,437.26 10,930.07 16,564.04
17/08 16,590.27 1,564.55 13,523.80 19,656.74
17/09 14,986.39 1,586.98 11,875.96 18,096.81
17/10 15,063.02 1,591.09 11,944.53 18,181.50
17/11 15,801.15 1,591.85 12,681.17 18,921.12
17/12 13,746.69 2,158.93 9,515.27 17,978.11
18/01 16,590.11 2,248.20 12,183.72 20,996.50
18/02 14,986.32 2,264.33 10,548.32 19,424.32
18/03 15,062.99 2,267.30 10,619.17 19,506.81
18/04 15,801.13 2,267.85 11,356.24 20,246.03
18/05 13,746.68 2,696.48 8,461.68 19,031.69
18/06 16,590.11 2,768.50 11,163.95 22,016.28
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Figure 16. Predicted result of model ARIMA by below 100 swine farm size.
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Figure 17. Predicted result of model ARIMA by over 100 to below 300 swine farm size.
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Figure 18. Predicted result of model ARIMA by over 300 to below 500 swine farm size.

Forecasts for overs00

8000
~ )
4 e
4] T yd L
g 6000 e |
@ i Y
g ;
[V
4000
44 46 48 50 52 54
Obs

Predicted O 95% Confidence Limits

Figure 19. Predicted result of model ARIMA by over 500 swine farm size.
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Figure 20. Predicted result of model ARIMA by total swine farm size.
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Figure 21. Final predicted forecasts result of model ARIMA by below 100 swine farm size.
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Figure 22, Final predicted forecasts result of model ARIMA by over 100 to below 300 swine farm size.
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Figure 23. Final predicted forecasts result of model ARIMA by over 300 to below 500 swine farm size.
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Figure 24. Final predicted forecasts result of model ARIMA by over 500 farm size.
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Figure 25. Final predicted forecasts result of model ARIMA by total swine farm size.
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CONCLUSION
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