S 5 SadlS 55 5 oot iulen

9 oawle (5550 (sl 1o 5 oLl b (g pans 95 4 (bl 059 £999 (S ri

0 M5 St ls g il Jlg s low sbosl

PRSP R PESH PSP IV SRS Pet | 11| RN WP URN WSS PN H PV QROv-S JUSPAIIE | JE-SV R J¥ S 3 XV
Mo oSl (S350l 008l (Sb3p0ls ogas (658> b gol il |
Ol oo egpdio _wod 3 oSl ¢ S jaals 0uStly ¢ BILay pgle 09,5 T

Ol eoslioms oK1 (igmals g 3y (ukines 035l ¢ geals 133l o wdins (Bjgel 09,5 T
mkeivanlou@um.ac.ir

o Slagl plindg; (alulid sl 6y g5 Caxtio )3 o g)los (5o 3l (S iy g &5 Ll Sl 1anlllae £ g dine
2 ile (6550 (glapi o i ya8 byl Baa b sl ddllles S ] alS golaml Co e )3 oge iB LlgE o s
W) Pl?ul )i.m\m;.&f axllas &.& Gygo 4 @5 3D BB C)l) dl.&:o.)b u»l.wl » uLw £9 &939 u.»giw

5 o calises (lmoyg > b cos g (b lies g E989 (i 5D (dwble (650l el win 3 Sles duslie Chun 1B
D9 b Mg glaasli 5 Gl Jl> sbsilon b badye lajiie olol 2 (s

22> Mg olise) Jgl olo o (slagadlis o (Sl ole )3 (St p3l g (s pyg o o ¢ Silo i pljedin) il Jl> sbacs)lon
£29 €89 ALY (sloolo 5 (il iy pyg 89 b (A Cliseo atnly (slopiito b (i Jdo 4w 35 (SCC 5 g0 5 22
Logistic ol idlo (653 (slaatsysS j1 ol 51 mg po olo 5 lly €08 iy pg €385 9 A B Y (slaolo ) dly oo iy
Artificial Neural 2,43l opien s Random Forest y Support Vector Machine Decision Tree xegression
05,5 ookl (g ke e ywito wlal p dtaly pite o9t cq> Networks

b (olas JSi> o680 5 (+V3) AUC i 03 3V b poncd €855 02550 epgo oo 1> (s o iy p)g (rbey 5 3@l
seb & b Jhe S iy a8 wliygy 999 5 e yier (sl uate o (Sloj Al ialSTL ol LS gy 3 Sas (+/AY) Cons (o 5L
s gt 45a olmen g 8IS Lo Jie 3,Skee (A B Y (slaole) 5ok it 381 b slo e 53 .3l Gl s BB
25315 @) Jad 6 T s myonal €83

P15 58y CaeolisS (il ) (2> V1P (Sghan (ras aSud g mreal €3 0y & (rdle (£:50k sl pNl (6 5 A
Lyl a8 o yiwd 50 g ook (gbodly Lulel p Sl cou i

sle 550k 1 55 el g slaas s Ui 0)93 s lon to kg prg S SIS BT3lg

248
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Learning Algorithms Based on Peri-Parturient Disorders and Milk
Production Indices
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! DVM Graduate, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran
2 Department of Clinical Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad,
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University, Iran

Background and Study type: Mastitis is one of the important diseases in the dairy industry. Early
identification of at-risk cows can play a significant role in the economic management of the herd.
The present study was conducted as a retrospective study with the aim of evaluating the predictive
power of machine learning algorithms in forecasting the occurrence of mastitis based on
commonly recorded herd data.

Objectives: This research aimed to compare the performance of several machine learning
algorithms in predicting the occurrence of clinical and subclinical mastitis at different periods after
calving, based on variables related to peri-parturient disorders and milk production indices.

Methods: Data from 2905 Holstein cows in a large industrial herd over two years were collected.
Independent variables included parity, occurrence of peri-parturient disorders (dystocia, retained
placenta, metritis, mastitis, and mammary edema in the first month), and first-month milk indices
(production yield, fat and protein percentage, and somatic cell count (SCC)). Three prediction
models with different dependent variables were designed: occurrence of clinical mastitis in months
2 to 8, occurrence of subclinical mastitis (SCC >200,000) in months 2 to 8, and occurrence of
subclinical mastitis in the second month. Five machine learning algorithms, including Logistic
Regression, Decision Tree, Support Vector Machine, Random Forest, and Artificial Neural
Networks, were trained and evaluated using metrics such as Accuracy, Area Under the Curve
(AUC), Precision, and Recall.

Results: In the third model (predicting subclinical mastitis in the second month), the Decision
Tree algorithm showed the highest AUC value (0.79), and the Random Forest algorithm showed
the highest Accuracy (0.93). Overall, as the time gap between the predictor variables (first month)
and the event occurrence (second month) decreased, the predictive power of the models increased
significantly. In models with longer prediction horizons (months 2 to 8), performance decreased,
but Artificial Neural Networks and Decision Tree still provided relatively acceptable results.

Conclusions: Machine learning algorithms, particularly Decision Tree and Artificial Neural
Networks, demonstrate good capability for the short-term prediction of subclinical mastitis
occurrence based on simple and readily available herd data.

Keywords: Mastitis; Peri-parturient disorders; Milk production indices; Dairy cow; Machine
learning.
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