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2- Profit Maximization Rule
3- End-Point Marketing
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Table 1- The amount of performance variables of Holstein calves at different weights
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The performance variables Calf weight

P 100- 200 200- 300 300- 600
ADG alj5, 23, &5 14 15 13
Average daily gain

DMFC sl i g5 1-5 17 1.7

Dry matter feed conversion
MORT e 5 S &3 2% 2% 2%

Mortality rate

Reference: Animal nutritionists

Solos dlwss o S 5 -V Joo
Table 2- Composition of fattened calf rations
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b Meat powder AL
eet vitamin
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Total . Total
diphosphate
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2- Anderson-Darling Test

Seid o3le ©jgo dy Sl s Cuad g (sl glite cgaiylg
£ Ll Sy s cagd Ly DMFP (s, oyl 55 .cawl DMFP
D90 o0 dpmloxe 35 G)go & dllogS (]9 oS S ljEl sl
E[DMFP ] = Xi_, (E[Pxi] * DP * PI) (A)

Cosd PX 0y oaimd LS5 dlgo dlasi N ¢ 568 dlasly ;3 oS
0y o S dlge (Sl duo > DP a0y oniad S5 dlgo
py olie oy 3 0las do 3 Pl g (Cugb) doys 51 S Jslas)
(1) adasly )3 1C loyur o b aiyjn ciles 53 Wigd oo oy
it JS duie il 0 ol Gpgo 4 & Sl oad iy
) s b 35 o b (SO CoaanligS a3 250 55
>2 Ceo b dinin (Jlo sy, dlasi ol dusle Cus b dyia
P9 o dwlxe o

(*)
E[IC]:(% (YC+E[FC]+E[VC])+E[FCC])*DOF IR/365

o) S (yllal S tim ya gl y85a Ll oalizal b
S5 A 48T 1005 dle (gallg 0090 (b (6l AlssS
oo il L5 VYAY ol o oo 09 (sl (Siim 30w oB, VIV
A e \YAY

2 U3 Ubay 4o ol el y 39 Sy pils adllas >
JoS (o Sy om0 53 )] 29d o0 S Senny B y2a
955 3,8 Sl Sy (oS e Ldcos oS ol (g)lol
0)9> Su (b g )ik ol Lulyd cou ]y sl 3)00 b oyt
S (o 6503l me lisebsl g S5 3 9 pasede Soj
Olyme codade S Byo |y oy Sy ol cnl & (VY)
S o 4N Sy (220 53 )]

Seialbl g Soptehl g5 93 4 VAR awle (o,
=gy 02 iajls p)lS Suiell gy 53 298 o0 s
s pogme (ib)lgS = pib)ly gy oS Canl 03l @i
9 Pl ilwdnd Jold Syl )bl (hg) sl (ol (g ol
= Sepel)bl sl dod bl a3l oo )5 o9 (gjldins
o1l ) Lagl Sy g Liodjly o8 o 39, 48 50 )18 (5,8 o
L onlplss cleio oy o 4838 51 (o0l 2900 b oo
LaosjLs 5] oatl gy y98 93 lsfise (s el 51 oolitul
o S HLSCsge g gl (ol 2 (Y0) 3903 slas Sl
Sl 555 Candly a5 0393 5511 BB gy 5S> (sl Jao
3 5085 Sl 45 55 39ny sy Juisl ool V)
Silwand Jolye i )18 )Lasl 3 1) Sy (5 )20 53 b))
3 a5 )le Sy (oo > B3 o9l oty (sl P50

1- Dry Matter Feed Price



IFee sl o) o)land ¥ ey (55,918 amusgi g bl s DY

2 Looygd sl pgd i) @b Jols b pl sloyg Wi Sinn
0 gl proren ol loygd Sy Sy (om0 > 55
et O b Gl 5 eS 25 b Sy pBpme > 55
H s 0959 4oy 9 38 (o il ()I055 0593 el L VAR
S 0yg> Sy 2y ) (o)) e alllas ) 3l (St
2 S VaR 1 eslaiwl b dis > 0 liebs! pdaw )3 (gaiylg
adaly Sl hgbile iy 9dise i 5 dnelre Loy AD o
() ol 0ais 428 )5 0500 (V0)
VaR; = p x T — (Pygs — T (va)
2 pliatin 3gw Sy (om0 53 1)) VARG (59 abaly >
3905 (69, alati Poggs aslllas 3y50 (cladsan dgm ko M fodi]
2algs o3 0 4as 590 slas o il 4 &S o3 Jleas] mje
0Py 2 OB (e @i il A0 Sae S0d Ojle 4 3y
oail yd alllas dy90 Sles 581 T g (o> A0 paws > S
Sy SleMbl laol b 3o,k 5l 5Ls 3)50 SleMbl .ol
o Laoals 5l otz g ol 3500 b epld ool (Slesty (olge
leoslys ik g pb A8 e ¢ ldise b anlas Ojaw
§ Sl g (Sain jgo 4 lodly b0 (5 yglaes (sjp9liS
Al oy plos sl AlussS ol yn sal)3 5 lnceasd doasy 5o
5455 gl g b A S L5 )3 WAY B YAY (gl Jlo b
sl 015 03lizsl STATALS § @RISKT.6 (clal3blp 5 5 Ll

slaazan 1 ply i) Loyl ps 4y dasgi b pls o,y o Sin 3gu Iz
UT PN Jﬁ_«a}u 9 l_mabLeé oLl dl_ru‘ 9«»3 9 Lg'\”)b)" alise
Ajh odlgy slassls dnin Sy s 90 b duulowe daaian
A9y ) Jlaged )3 4 Wil oo dllugS w3 Al je g ST 5
clalo (b iy 099 YR )3 2ol 5 dizjm g3 ol 8>
agip cpl Gluuss Ngy 4 2 0ad e 03l lis VYAV B ITAY
2 Oygmo & 1) (6 pSaitar Gl allas )00 glalo (b 1
a3 Ui Shgd b3 cladi o g dlugS b5 ab e 5 olj

dalo (loy93 dgus g (Siam Sgus 5l iogs Lol ¥ Jgue
ol ol )55 0

Al ol s JL,y YYIFVEY il duwloee (sloyed dguw (1 Kilio
u_’{‘ dg->g0 )L.a] oy L)»L.wl » &S cl JL) YAFAYY . )l.::w
0395 A L ;3 odal Cds dgw 1l Cos yii Hlxe Bl ol
9992 o & S5 g b el S cadsl slaJlo 3 .l
3 oS el oael Gty 4 (¢ puiia Sgu ldoygd Auoyd Ao )
N yiie Sy (Sloj gy gy ¥ yl3903 35 Juy Areeee
w3 e L 1) WY BAYAY laJlo b odd duwloce

sges JLain] g5 @b j1 odlitsl b VAR (S b pme 3 U5
ol 45y iy 53 bl oo Cawds ol &bl b (ilodns Juols oS
oLkl gaw 4 a2 b VaR JI(VY) oK 5 Joi S b
Gty ] 3 (pySasS P olsebl paw ;5 VaR p € (0.1)
FSyp a8 Jaso L e Sl sl & (gygb 4t onal
fey ol 1-p )
(OV)
VaR, =inf {{ ER: P, (L > = 1—p}=inf{) ER:F () = p}
Saix VaR ajle cpl o plpls wcaol 033k &35 @ FL oS
VAR &5 35550 a8 (Soko & 3 iy | Alsn 5y
P1 <Pz a8 ol 022 b 1) ailoo P p Joiiné (AU
9 Gl F(X) =y 45 398 0 a9 F(x) = pa olSS] il
o)l
b F(x) 2 o) € (F () 2 ) o)
inf {x:F(x) = p} <inf {x: F(x) = p,} (VF)

S calid Glire () p Cowlus Jolog I Ban IS o 4
L 9959 sloyiahly oyl ye (8L «(a8ly i S L Jo
daly 8L degl Bl g Cuenl o8 lagiel)ly (Bl (29)5 it
el )3 (¥) ol Soa Sy o Ll 58U e g L it oy
FSa 2 386 g 0ad sl (63959 S yel)l (o by ol
4 2laiehl L ag b oo odmin Jo (295 p Loyl
Ounte 9 oeSoles lgs il a1y 5l o i
S b plwlid 295 pmiie L bad e (639)9 (5o yuite
Cplus Jlod gl @RISK L5331 Lawgi o yuiie Xz (4905
)90y 25 Oy 4 (§39)9 ey ok (gilwdnnd (5 lla] Sgu
D9 0

Caid § Slygs claosles Ceasd A5k Lol (claoslys a8 ()
lmorles ylse j1 15,5 oo abskeo 3l 01 (5 iy s AllssS
35 5 5! 513 p13 oy 13 2Vl ot &5 glmoslys (S
Dy o ol b jblize

e @09 b (Stran (3L L sloosles g alsyo 5> (¥
Hgd o Oy (S )S)

4y Lo pite o yd o b (ygm)S) )0 29250 (sl pie (Y
(V+) oo s

L5 g S ©j9o 4 WlgS e gmeyS) culpd )
JLesl) e jlide (VL Ly ysiito o] )3 45 g 03l (Lis
g5y alyd DS o H1B YL )3 (Sgw ity pSU o i
il il &S aibl o dtunly jurie Hlme Blyzul )3 4o oniad lis
Al e Jie (gl jiie )3 Slosil oly S

o] (slooygd b aatin (gly Sy (220 y3 ) Sming
oo =0 gl el Glaj in oael olul



OF Sy (2720 33 3l 955995 100l 0] 30 AlugS (oia,lg . Suly Sgmw Sy (b3

(JUy 2 1g) andllae 3550 (s (b (5i)lg5 090 YA (sl 3 g ol )3 (o (g puw g, -) lag0d
Figure 1- Time series trend of income and costs of 29 fattening periods over the studied years
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Table 3- Descriptive Statistics of per Head Cattle Profit During 2004-2018 (Unit: Rials)

2593 B dgu SR dgu
Profit of each period Weekly profit
Mean 3714167 1362865
SD 7948440 3431911
Min -1881111 -1881111
Max 38856000 38856000
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Figure 2- Time series trend of calculated weekly profit of each cattle during 7/2004 to 12/2018
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Figure 3- Trend of calculated variable profits of 29 studied fungal periods
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Table 4- Standard deviation of calf farming profit (Unit: Rials)

e D
Variable Profit

R0 D ylro Bl il

Variable profit standard

deviation

Mean 1362864.54
Min -1881111.36
Max 38856000.31
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Table 5- Regression results of standard deviation of profit per head of calf on time variable

Coefficient Std.Err
B*T 1632.9 477 3.42 -/0.001
o 1853806 197882 9.37 0.000
R2=0.0161 F =0.0007

Oloj (Kiin 39 =T g AlogS ol o 39 slane ool =Y L] >
Where, Y = standard deviation of profit per calf and T = weekly time trend
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Figure 4- Value at risk of weekly profit during the years 2004-2018
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Table 6- Value at Risk of Weekly Profit during the years 2004-2018 (Unit: Rials)

Ol < po g Sty 02 70 53 93
Confidence coefficient Value at risk of profit
99 % 1563755
95 % 302108
90 % 37384
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Source: Research findings
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Figure 5- Tornado chart —The results of simulated profits regression on inputs and output prices
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Table 7- Profits’ VaR values of calf farming periods during 2004-2018 (Unit: Rials)

Jlw 3w VaR ylio Jlw 3w VaR ylio
Year VaR of profit Year VaR of profit
1383-2 -88194 1391-1 -838115.47
1384-1 -67957.32 1391-2 -1376380.07
1384-2 -90239.77 1392-1 24254.68
1385-1 -143366.1 1392-2 -116582.23
1385-2 -151163.13 1393-1 -683298.75
1386-1 -134542.49 1393-2 -371251.05
1386-2 -211483.18 1394-1 -638673.52
1387-1 -47742.53 1394-2 -545773.54
1387-2 -211451.13 1395-1 -267285.15
1388-1 -266588.13 1395-2 -663157.42
1388-2 -349527.31 1396-1 29149.12
1389-1 -120314.22 1396-2 -691142.31
1389-2 -80924.38 1397-1 -2248909.27
1390-1 -241388.06 1397-2 -5865955.68
1390-2 -527749.89
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Table 8- The results of regressing weekly profits’ VaR on time variable

e Sore sl t P>t
Coefficient Std.Err
B*T -65292.1 21988.4 -2.97 0.006
cons 393674.8 377663 1.04 0.306
R? =0.2462 F =0.0062

oloj (S x59; =T 5 iyl 0)93 2 )3 (S S Sany (B2 3 B3 =Y
Y= Value at risk of weekly profit in each fattening period and T = weekly time trend
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Figure 6- Value at risk of weekly profits during 2013 to 2018
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Table 9- Value at Risk of Weekly profits from 2013 to 2018 (Unit: Rials)

Obweb! oy po g Seuy 12 20 43 (8]
Confidence coefficient Value at risk of profit
99 % 3266103
95 % 609731
90 % 20774
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Figure 7- Sensitivity analysis of weekly profits relative to inputs prices during 2013 to 2018
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Introduction: Agriculture is a risky activity and a wide range of risks are affecting the income earned from
agricultural products. Market risk is the main source of revenue fluctuations in agriculture in all over the world.
One of the subsectors of agricultural sector is animal farming industry that its changes during recent years have
greatly influenced the revenue of investors in this industry. Considering the importance of livestock subsector in
the agriculture sector, identifying and estimating the risk of livestock units are important.

Materials and Methods: The first step in activity risk management is to choose a model to identify and
measure the risk of that activity. Risk assessment models are selected based on different factors such as the type
of projects and their risks. In this regard, a concept discussed in the field of risk assessment in agricultural units
is the value at risk (VaR) criteria. Value at risk is a statistical analysis that is mainly used in determining the
quantitative risk of market and measures the most expected losses under normal conditions of the market and
also during a certain period of time at a specific level of confidence (Radpour & Abeduh Tabrizi, 2009). This
criterion summarizes the risk of portfolio in just one number under the value at risk measure. In the present
study, the profit of each calf was calculated and the risk of weekly profit of a head of calf was determined by the
value at risk method using Monte Carlo simulation for two time periods of 2004 to 2018 and 2013 to 2018 by
@Risk add-in. Also, a multivariate regression was estimated by @Risk to analyze the sensitivity of the expected
profit for each variable in the model. Parameters that have the most impact on the profit of each head of calf are
identified as the most sensitive and important inputs related to the profit variable. Finally, the value at risk of the
last cattle feeding period in the confidence level of 95% using weekly VaR at a level of 95% is predicted.

Results and Discussion: In this study, after calculating the profit of each Holstein calf, a linear regression
was estimated to evaluate the standard deviation of the calculated profit on the time trend. This regression
coefficients indicate that the standard deviation of the profit is increasing at the rate of 1622.9 Rials/week during
the studied period. In other words, the risk of fattening activity has increased over time. To assess the risk of
cattle fattening industry profits, price and performance variables were considered as expected variables in
calculating the risk of profit. As the concept of value at risk is tied to the probability distribution of inputs and
outputs, and its calculation process is equivalent to the probability distribution estimation process in the future
period and also, considering that the Monte Carlo simulation is done on the repeated unstable and random inputs
prices based on their probability distribution, finding the best distribution of inputs to produce random numbers
is very important. Therefore, at first, the most important inputs in calculating profit were determined and then,
their probability distributions were obtained according to the defined range of distribution using @Risk add-in.
Because of the continuous nature of data, the Anderson-Darling test was used for verification of the obtained
distributions. After Monte Carlo simulation and production of semi-random numbers for the desired inputs,
100000 simulated profits were obtained which the corresponding percentile of 90, 95, and 99% confidence
intervals of the profit distribution were extracted as a weekly value at risk of per head Holstein calf. The results
of estimating profit risk by VaR criteria showed that the weekly profit value at risk during 2004 to 2018 was
302108 Rials/week which is not a small figure for each calf profit during a week and presents the high profit risk
of this industry. Also, the value at risk at the last 6 years of studied period was 600000 Rials. In conclusion, the
results showed that weekly profit VaR increases 65292.07 Rials in each period. According to the predictions, the
VaR of next period with a confidence coefficient of 95% will be 7197729 Rials. Also, the results of sensitivity
analysis revealed that the most effective inputs on weekly profits were the prices changes of the calf, maize, and
alfalfa inputs. Therefore, these inputs changes can also affect the risk of profit in cattle feeding units. In
conclusion, controlling the living calf market as the most important input and veal market as the product of the
fattening industry and corn, alfalfa, and soy markets has the most impact on the stability of the producers'
profitability and ensures the profit of each head of livestock.
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Conclusion: In this study, VaR criterion was used to assess the profit risk of cattle feeding units in Iran.
According to the results, it is suggested to introduce the VaR criterion as an applied criterion in determining the
risk to producers and investors of the agricultural sector. Therefore, it is necessary to provide continuous report
of the value at risk amount of the industry by relevant organizations to help the investors and producers to clarify
the status of the cattle feeding industry. Also, considering the changes in market conditions during different
periods, finding the most important effective inputs on profit and controlling these inputs markets in order to
control the producer’s profit fluctuations should be taken into account.
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