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ABSTRACT - The objective of this study was to evaluate the risk associated with finishing crossbred Charolais × Nellore
steers in feedlot at different slaughter weights (425, 467 or 510 kg), considering or disregarding the correlation amongst 
random input variables. Data were collected from 2004 to 2010 and used in the simulation of the financial indicator Net
Present Value (NPV). Animals slaughtered with 425, 467 or 510 kg were fed diets containing a roughage:concentrate ratio of 
60:40 for 30, 65 and 94 days, respectively. In the simulation of NPV, a Latin Hypercube type of sampling was used, running 
2000 interactions. An analysis of stochastic dominance of first and second orders was carried out as well as the Kolmogorov-
Smirnov asymptotic test (to check for differences between pairs of curves of cumulative distributions), followed by sensitivity 
analysis using stepwise multivariate regression. Simulations of NPV considering the correlation amongst the input variables 
produced more consistent estimates of this financial indicator than simulations that disregarded it. The risk analysis showed that
467 kg slaughter weight presented the lowest risk for finishing cattle in feedlots when compared with 425 and 510 kg. The most
important variables influencing the NVP are the prices of feeder and finished steers, initial and final weights, concentrate and
roughage costs, and minimum rate of attractiveness; therefore, farmers should pay particular attention to these variables when 
making the decision of whether or not to use feedlot to finish beef cattle.

Key Words: investment analysis, investment project, non-parametric statistics, production of young steers, probabilistic  
analysis, Monte Carlo simulation

Introduction

Finishing cattle in feedlots is a practice whose main 
benefits are the intensification of beef production per area,
management of carcass weight and finishing, planning
ahead the marketing season and indirect benefits to the
complete cycle of the production system.

When compared with finishing on pastures, feedlot
is very little expressive in Brazil (seven to eight percent 
of total slaughter - Anualpec, 2011), although technically 
well mastered, both from the nutritional as well as the 
management point of view. As for feedlot animals, there 
is a predominance of non-castrated and castrated Nellore 
zebu males and crossbreeds fed between 74 and 83 days 
and slaughtered between 489 and 501 kg (Millen et al., 2009). 
However, slaughter weights starting from 430 kg are common 
and accepted by the industry, provided they have proper carcass 
fattening (above three mm of subcutaneous fat thickness).

Thus, aspects of the economic viability can vary widely, 
because larger weights result in longer feeding time, and 
consequently an increase in operating expenses. This factor 
is relevant because in confinement variable costs are very

significant, usually representing over 85% of the total cost
(Pacheco et al., 2006; Lopes et al., 2011). This justifies
further refinement in estimating the risks associated with
items of cost/revenue as well as quantifying them as to the 
degree of importance in the output variable. 

Quantifying the risk means determining all the possible 
values   a variable can assume and the relative possibilities 
of each value (Palisade, 2010), in which decision making 
is made easier with the use of simulation techniques using 
software added on electronic spreadsheets, the Monte 
Carlo simulation being one of the most common (Mun, 2006). 
Economic feasibility studies of beef cattle feedlot (Resende 
Filho et al., 2001; Simões et al., 2007) have used Monte 
Carlo simulation, but did not evaluate the impact on the 
output variable with or without use of correlations between 
input variables. This consideration was the reason for 
research in other areas (Wall, 1997; Yang, 2005) where the 
use of correlation resulted in significant changes in the
simulated output variable, being more important than the 
choice of the type of distribution of random variables.

Therefore, the aim of this study was to evaluate the risk 
of feedlot-finishing steers slaughtered at different weights,
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using or disregarding a correlation between the input 
variables, by simulating the Net Present Value financial
indicator.

Material and Methods

Information of animal performance and experimental 
diet (roughage and concentrate) was used in the calculations 
of production costs as well as in the simulation of financial
indicator. This experiment was conducted in the Department 
of Animal Science, Universidade Federal de Santa Maria, 
Rio Grande do Sul - Brazil (29°43' South latitude and 
53°42' West longitude).

In the period prior to the beginning of the feedlot 
finishing phase, the animals were raised on native
pasture in the summer, consisting primarily of Eragrostis 
plana Nees, Paspalum notatum, Axonopus affinis and 
Desmodium incanum. During the winter, the animals were 
kept on pasture intercropping of Avena strigosa Schreb 
and Lolium multiflorum Lam.

Eighteen castrated 5/8Nellore × 3/8Charolais 
contemporary animals from the same experimental herd 
with initial average age and weight of 660 days and 
361±38.6 kg, respectively, were used.

The diet was calculated according to NRC (1996), 
containing 10.25% crude protein and 3.18 Mcal of digestible 
energy/kg dry matter (DM). The roughage:concentrate ratio 
was 60:40, and the percentage of participation of DM in 
the diet was: 60% corn silage, 28.24% wheat bran, 10.07% 
sorghum grain, 0.17% urea (45-00-00), 1.02% limestone, 
0.48% NaCl and 0.0128% ionophore (Rumensin®).

The intended slaughter weights were 420, 460 and 500 kg, 
and the actual slaughter weights were 425, 467 and 510 kg, 
respectively. The feedlot feeding periods were 30, 65 and 
94 days, respectively. In all treatments, the beginning of 
confinement occurred in August and the sale occurred as
the animals reached their slaughter weights. The animals 
presented carcasses with average subcutaneous fat thickness 
of 3.6, 6.3, and 7.3±0.51 mm, respectively. All the values 
were   within the minimum required by the meatpacking 
industry (three mm), enabling the commercialization of 
cattle with any slaughter weight studied.

The correlation amongst the input variables was also 
evaluated in the simulation of the financial indicator to
check for robustness results. Calculation methodologies 
proposed by Matsunaga et al. (1976) and Resende Filho et al. 
(2001) were used considering the average prices (in R$) 
practiced in the state of Rio Grande do Sul from 2004 to 2010 
(Conab, 2010; Anualpec, 2011). All costs were estimated per 
animal.

The total cost corresponded to the sum of depreciation 
(facilities, machinery, implements and equipment), the 
feeder steer purchase price, sanitary control, feed (roughage 
and concentrate), labor and other operating expenses. Gross 
revenues consisted of the sale of the finished animal.

The facilities costs were estimated for static capacity of 
1,000 animals. Depreciation of infra-structure, machinery, 
implements and equipment were calculated for a planning 
horizon of one year.

To calculate the production cost of corn silage, we 
considered the yield of 34.7 t of green matter/ha and a DM 
content of 39.05%. Details about the items that comprise the 
costs of making silage can be found in Pacheco et al. (2006).

Calculations on labor costs considered one man/300 
confined steers and three minimum wages/month/1,000
steers. In this calculation, two extra months were added for 
the preparation/maintenance of facilities and other activities.

Other operating expenses such as maintenance of 
infrastructure, machinery, implements and equipment, 
fuel, electricity, freight, taxes and feeding workforce were 
estimated as 2.5% of operating costs.

The equation of financial indicator Net Present Value
(NPV, R$/animal) used was:

in which: values = cash flow (revenue minus expenses in
period “i”); n = number of periods considered; and rate = 
discount rate (% per month). 

To estimate the NPV, cash flows were developed within
a planning horizon of one year, as suggested in Resende Filho 
et al. (2001), in which each slaughter weight, considering 
or disregarding the correlation amongst the input variables, 
was analised as a separate investment project.

Analyses of risk were performed using Microsoft Excel® 
software, @Risk® and SAS® system (Statistical Analysis 
System, version 9.4).

The cost items of each year were deflated by the
IGP-FGV (Fundação Getúlio Vargas General Price 
Index - Anualpec, 2011) for the year 2010. Afterwards, the 
type of probability distribution of best fit (the Anderson-
Darling statistic - Palisade, 2010) of the following items was 
determined  (Table 1): feeder steers (R$/kg), finished steers
(R$/kg), minimum wage (R$/month), roughage (R$/kg DM), 
concentrate (R$/kg DM), facilities/equipment (R$/animal/
day), machinery/implements (R$/animal/day), health/vaccine 
(R$/dose), health/deworming (R$/mL), initial weight (kg), 
final weight (kg), average daily weight gain (kg), total weight
gain (kg), roughage intake (kg DM/day), concentrate intake 
(kg DM/day) and minimum rate of attractiveness (% per 
month). 
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In the simulation of NPV (output variable), Latin 
Hypercube type of sampling, with Mersenne Twister type 
of random number generator, was used to simulate 2,000 
interactions (Palisade, 2010). The type of sampling and 
the random number generator used are recommended 
by Albright et al. (2010), for producing more accurate 
estimates of the distribution of the output variable and  
for being an algorithm with optimal statistical properties, 
respectively. For each slaughter weight, this analysis was 
performed with or without Spearman correlation between 
the cost items that had certain probability distribution (input 
variables) (Tables 2 and 3). 

For the comparison of cumulative probability 
distributions of simulated NPV, the stochastic dominance 
of first and second order criterion was used (Hadar and

Russel, 1969; Anderson et al., 1977). In the criterion of 
stochastic dominance of first order, investments for investors
who prefer higher returns are selected; in the stochastic 
dominance of second order, selected investments for 
investors who prefer high returns and low risk are selected. 
The Kolmogorov-Smirnov asymptotic test (Conover, 1999) 
was performed to check for differences (asymptotic value 
of P<0.05) between pairs of cumulative distributions.

The risk analysis was complemented by a sensitivity 
analysis, using the Stepwise Multivariate regression method 
(Palisade, 2010) to identify and rank the cost items (input 
variables) with major influence on the NPV. This procedure
generated standardized regression coefficients (Hamby,
1994), removing the influence of the units and placing all
parameters at the same level.

Table 1 - Descriptive estimates (distributions and parameters1) of input variables according to the slaughter weight

Items2
Slaughter weight, kg

425 467 510

1 BetaGeneral
(0.258; 0.293; 2.086; 3.599)

BetaGeneral
(0.258; 0.293; 2.086; 3.599)

BetaGeneral
(0.258; 0.293; 2.086; 3.599)

2 BetaGeneral
(0.256;0.291;2.407;3.786)

BetaGeneral
(0.250;0.289;2.437;3.809)

Exponential
(0.450)

3 Triangular
(364.41;575.30;575.30)

Triangular
(364.41;575.30;575.30)

Triangular
(364.41;575.30;575.30)

4 Logistic
(0.343;0.015)

Logistic
(0.343;0.015)

Logistic
(0.343;0.015)

5 BetaGeneral
(0.295;0.277;0.411;0.589)

BetaGeneral
(0.295;0.277;0.411;0.589)

BetaGeneral
(0.295;0.277;0.411;0.589)

6 BetaGeneral
(0.249;0.304;0.025;0.041)

BetaGeneral
(0.249;0.304;0.025;0.041)

BetaGeneral
(0.249;0.304;0.025;0.041)

7 BetaGeneral
(0.290;0.224;0.030;0.045)

BetaGeneral
(0.290;0.224;0.030;0.045)

BetaGeneral
(0.290;0.224;0.030;0.045)

8 Triangular
(1.333;2.081;2.081)

Triangular
(1.333;2.081;2.081)

Triangular
(1.333;2.081;2.081)

9 Normal
(0.353;0.102)

Normal
(0.353;0.102)

Normal
(0.353;0.102)

10 Triangular
(267.0;362.3;411.0)

Triangular
(309.0;358.0;406.0)

Triangular
(306.0;362.67;404.0)

11 Triangular
(321;425;481)

Triangular
(412;467;540)

Triangular
(432;510;580)

12 Triangular
(1.48;2.09;2.98)

Triangular
(1.54;1.68;2.06)

Triangular
(1.32;1.59;2.00)

13 Triangular
(45.00;63.17;93.00)

Triangular
(99.00;109.00;134.00)

Triangular
(117.00;148.00;176.00)

14 Triangular
(5.67;6.28;6.81)

Triangular
(5.78;5.96;6.16)

Triangular
(5.78;6.37;6.91)

15 Triangular
(3.78;4.19;4.54)

Triangular
(3.85;3.97;4.11)

Triangular
(3.86;4.24;4.61)

16 Triangular
(0.00407;0.00565;0.01097)

Triangular
(0.00407;0.00565;0.01097)

Triangular
(0.00407;0.00565;0.01097)

1 BetaGeneral (alpha1; alpha2; minimum; maximum); Exponential (beta); Triangular (minimum; most probable; maximum); Logistic (alpha; beta); Normal (mean; standard 
deviation).

2 1 Feeder steer (R$/kg), 2 Finished steer (R$/kg), 3 Minimum wage (R$/month), 4 Roughage (R$/kg DM), 5 Concentrate (R$/kg DM), 6 Facilities/equipment (R$/animal/day), 
7 Machinery/implements (R$/animal/day), 8 Health/vaccine (R$/dose), 9 Heath/deworming (R$/mL), 10 Initial weight (kg), 11 Final weight (kg), 12 Average daily weight gain 
(kg), 13 Total weight gain (kg), 14 Roughage intake (kg DM/day), 15 Concentrate intake (kg DM/day), 16 Minimum rate of attractiveness (% per month).

1 R$ = 0.54 US$.
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Results

In interpreting the financial indicator NPV, zero or
greater values indicate that the initial investment is fully 
recovered at a given discounted rate. Analyzing the NPV 
of slaughter weights considering the correlation amongst 
the input variables (Table 4), there is a negative mean, 
median and mode for 510 kg, while for the weights of 
425 and 467 kg, mean, median, mode and SD were more 
favorable.

Furthermore, the difference was remarkable between 
SD and CV statistics in simulations considering or 
disregarding the correlation amongst input variables: more 
consistent results were usually observed when the correlation 
was considered. In the analysis using the correlation, the 
estimated probability for NPV≥0 was below 30% for 510 kg, 
suggesting higher risk for this slaughter weight than for 
other weight options, which was also confirmed by a higher
SD. Without the use of correlation in the simulation of 
NPV, it is noticed that the probability of NPV≥0 decreased 
for slaughter weights of 425 and 467 kg and increased for 
510 kg.

Analyzing the curves with (Figure 1) and without 
correlation (Figure 2) and Kolmogorov-Smirnov asymptotic 
test (Table 5), it can be noticed that the slaughter weight of 

510 kg is dominated by others in the first order, because
cumulative distribution curves for the weights of 425 and 
467 kg do not intersect the curve of cumulative distribution 
for 510 kg in any time. However, for slaughter weights 
of 425 and 467 kg, there was second order stochastic 
dominance, because there are times that intersections occur 
between the accumulated values  .

Using the correlation to simulate NPV, it can be noted 
that in the analyzed slaughter weights, the seven most 
important items were, in order of importance, the price of 
finished steers, price of feeder steers, final weight, initial
weight, concentrate cost, roughage cost, and minimum rate 
of attractiveness (Table 6).

Without the use of the correlation between input 
variables, the sensitivity analysis of the simulated NPV 
(Table 7) showed little difference in ranking of the items, 
but with significant changes in the regression coefficients,
in which the estimated values   were lower than the analysis 
with correlation.

It can also be noted that the variation in the cost of 
machinery/implements and facilities/equipments was more 
important when the correlation between the variables was 
not included in the simulation, whereas the variation in the 
cost of health was more important when the simulation 
included the correlation.

Table 2 - Spearman correlation coefficients of the items cost for the slaughter weight of 425 kg (below the diagonal) and 467 kg (above the
diagonal)

Items1 1 2 3 4 5 6 7 8 9

1  0.99** 0.67+ 0.54 0.43 0.05 –0.11 0.27 0.36
2 0.99**  0.67+ 0.62 0.47 –0.03 0.01 0.33 0.34
3 0.67+ 0.67+  –0.01 –0.27 0.48 –0.43 –0.15 –0.24
4 0.54 0.61 –0.01  0.84** –0.76* 0.70+ 0.81* 0.69+
5 0.43 0.46 –0.27 0.84**  –0.60 0.65 0.52 0.63
6 0.05 –0.02 0.48 –0.76* –0.60  –0.80* –0.90** –0.73+
7 –0.11 –0.01 –0.43 0.70+ 0.65+ –0.80*  0.63 0.27
8 0.27 0.33 –0.15 0.81** 0.52 –0.90** 0.63  0.76+
9 0.36 0.35 –0.24 0.69+ 0.63 –0.73+ 0.27 0.76* 
1 1 Feeder steer (R$/kg), 2 Finished steer (R$/kg), 3 Minimum wage (R$/month), 4 Roughage (R$/kg DM), 5 Concentrate (R$/kg DM), 6 Facilities/equipments (R$/animal/day), 

7 Machinery/implements (R$/animal/day), 8 Health/vaccine (R$/dose), 9 Heath/deworming (R$/mL).
** P<0.01; * P<0.05; + P<0.10

Table 3 - Spearman correlation coefficients of items cost for the slaughter weight of 510 kg

Itens1 1 2 3 4 5 6 7 8

2 0.98**       
3 0.68+ 0.63      
4 0.54 0.66+ –0.01     
5 0.42 0.46 –0.27 0.84**    
6 0.05 –0.11 0.48 –0.76* –0.60   
7 –0.12 0.05 –0.43 0.70+ 0.65+ –0.80*  
8 0.27 0.44 –0.15 0.81* 0.52 –0.90** 0.63 
9 0.37 0.41 –0.24 0.69+ 0.63 –0.73+ 0.27 0.76*
1 1 Feeder steer (R$/kg), 2 Finished steer (R$/kg), 3 Minimum wage (R$/month), 4 Roughage (R$/kg DM), 5 Concentrate (R$/kg DM), 6 Facilities/equipments (R$/animal/day), 

7 Machinery/implements (R$/animal/day), 8 Health/vaccine (R$/dose), 9 Heath/deworming (R$/mL).
** P<0.01; * P<0.05; + P<0.10.
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Table 4 - Statistics of Net Present Value (NPV, R$/animal) considering or disregarding the correlations amongst input variables, according 
to slaughter weight

Statistics

Slaughter weight, kg Slaughter weight, kg

425 467 510 425 467 510

With correlation Without correlation

Minimum (R$) –412.00 –280.40 –653.01  –859.59 –720.86 –890.98
Maximum (R$)  470.16  444.45  1,467.43   927.38  910.08  1,434.33
Mean (R$)  49.85  63.04 - 97.53   50.70  63.28 –98.15
SD (R$)  137.36  109.83  176.16   337.52  354.37  327.13
CV (%) 275.5 174.2 180.6  665.7 560.0 333.3
NPV≥0 (%) 65.1 70.2 27.3  57.0 56.0 36.7
Skewness –0.04689 0.27468 0.90321  0.01566 0.05564 0.48937
Kurtosis 3.08054 3.12808 9.62369  2.40426 2.25715 3.63568
Median (R$)  47.82  57.30 –88.52   48.97  55.41 –96.40
Mode (R$)  36.55  86.01 –79.45   39.79  11.27 –40.06
1 R$ = 0.54 US$.
SD - standard deviation.
CV - coefficient of variation.

Figure 1 - Distribution of accumulated probability of the simulated 
Net Present Value (R$/animal), with correlation amongst 
the input variables, according to slaughter weight 
(1 R$ = 0.54 US$).

Figure 2 - Distribution of accumulated probability of the simulated 
Net Present Value (R$/animal), without correlation 
amongst the input variables, according to slaughter 
weight (1 R$ = 0.54 US$).

Table 5 - Stochastic dominance and probabilities of Kolmogorov-Smirnov asymptotic test of comparison of pairs of probability 
distributions of slaughter weight, considering or disregarding the correlation amongst the input variables for simulated 
Net Present Value

Slaughter weight, kg

Slaughter weight, kg Slaughter weight, kg

425 467 510 425 467 510

With correlation Without correlation

425  S F   S F
467 <  F  <  F
510 > >   > > 
       
467 0.0001    0.0171  
510 0.0001 0.0001   0.0001 0.0001 
F - first-order stochastic dominance.
S - second-order stochastic dominance.
> - treatment in the column dominates the treatment in the row. 
< - treatment in the column is dominated by the treatment in the row.



97Pacheco et al.

R. Bras. Zootec., v.43, n.2, p.92-99, 2014

Discussion

 The interpretation of the statistics of the simulated NPV 
(Table 3) is of great value in decision making; regardless 
of whether or not the correlation is used, feeding animals 
to reach 510 kg proved to be the worst investment option 
among the three slaughter weights evaluated.

Although no studies evaluating the risk of feedlot-
finishing cattle with different weights were found, there
is evidence that fattening may involve higher risks than 
other stages of the production system. Simões et al. (2007) 

economically evaluated cattle production systems (breeding, 
rearing and fattening) and found that the fattening system 
had the highest amplitude of mean (CV = 206.41%), followed 
by rearing (CV = 135.38%) and breeding (CV = 19.47%), 
suggesting these stages of production had high, medium and 
low risks, respectively.

Among slaughter weights, considering or disregarding 
the input variables correlation, the skewness and kurtosis 
were not adequate indicators for decision making, in which 
the slaughter weight of 510 kg, for example, would be the 
best investment option indicating a tail closer to the right 

Table 6 - Regression coefficients1 and rankings (in parentheses) of the most relevant variables to the simulated Net Present Value with a 
correlation amongst the input variables, according to slaughter weight

Input variables
Slaughter weight, kg

425 467 510

Finished steers, R$/kg 1.668 (1) 2.293 (1) 1.259 (1)
Feeder steers, R$/kg –1.613 (2) –1.987 (2) –1.244 (2)
Final weight, kg 0.732 (3) 0.711 (3) 0.475 (3)
Initial weight, kg –0.625 (4) –0.514 (4) –0.327 (4)
Roughage, R$/kg DM –0.071 (5) –0.105 (6) –0.080 (6)
Concentrate, R$/kg DM –0.058 (6) –0.177 (5) –0.170 (5)
Machinery/implements, R$/animal/day –  –  –0.021 (12)
Facilities/equipments, R$/animal/day –  –  –0.022 (11)
Health/deworming, R$ 0.030 (8) –  –0.010 (13)
Health/vaccine, R$ –  0.019 (9) – 
Minimum wage, R$/month –  –0.025 (8) –0.027 (10)
Discount rate, % per month –0.039 (7) –0.080 (7) –0.060 (7)
Concentrate intake, kg DM/day –0.008 (10) –0.015 (10) –0.039 (9)
Roughage intake, kg DM/day –0.011 (9) –0.014 (11) –0.046 (8)
R² 0.966  0.970  0.989 
1 Standard multivariate regression coefficient indicating the number of standard deviations of NPV that will change with each alteration of a standard deviation in the input variables

(assuming all other input variables are constant).
1 R$ = 0.54 US$.
R² - coefficient of determination.

Table 7 - Regression coefficients1 and rankings (in parentheses) of the most relevant variables to the simulated Net Present Value without 
correlation between the input variables, according to slaughter weight

Input variables
Slaughter weight, kg

425 467 510

Finished steers, R$/kg 0.658 (1) 0.716 (1) 0.675 (1)
Feeder steers, R$/kg –0.633 (2) –0.623 (2) –0.675 (2)
Final weight, kg 0.295 (3) 0.221 (3) 0.256 (3)
Initial weight, kg –0.253 (4) –0.161 (4) –0.175 (4)
Roughage, R$/kg DM –0.016 (6) –0.029 (6) –0.045 (6)
Concentrate, R$/kg DM –0.028 (5) –0.054 (5) –0.087 (5)
Machinery/implements, R$/animal/day –0.005 (11) –0.006 (10) –0.006 (12)
Facilities/equipments, R$/animal/day –0.005 (12) –0.007 (8) –0.008 (10)
Health/deworming, R$ –  –  – 
Health/vaccine, R$ –  –  – 
Minimum wage, R$/month –0.007 (9) –0.006 (9) –0.008 (11)
Discount rate, % per month –0.014 (7) –0.023 (7) –0.032 (7)
Concentrate intake, kg DM/day –0.006 (10) –0.005 (11) –0.023 (8)
Roughage intake, kg DM/day –0.009 (8) –0.005 (12) –0.023 (9)
R² 0.994  0.997  0.997 
1 Standard multivariate regression coefficient indicating the number of standard deviations of NPV that will change with each alteration of a standard deviation in the input variables

(assuming all other input variables are constant).
1 R$ = 0.54 US$.
R² - coefficient of determination.
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side of the mean (skewness) and more acute curve shape 
(kurtosis). This fact does not correspond to the negative 
value of the mean of NPV for this slaughter weight.

Considering the average of the three slaughter weights, 
there was an increase in standard deviations when the input 
variables correlation was not accounted for in the NPV 
simulation, representing a difference of 141%. Thus, the 
advantage of using the correlation between input variables 
aiming to simulate the variable output is evident, obtaining 
more accurate estimate of the degree of risk associated with 
the investment.

Mun (2006) and Albright et al. (2010) simulated the 
revenue using positive, zero or negative correlation, noting 
that the mean remained relatively stable, indicating that 
correlations do not affect much the expected value of 
projects, but can reduce or increase the risk thereof. Further 
studies in other areas of research have estimated the impact 
on simulated results with or without the correlation. Wall 
(1997) evaluated the use of the Monte Carlo simulation 
analysis of costs in the construction sector comparing 
different types of distribution of random input variables with 
and without correlation between them and concluded that 
the effect of excluding the correlations was more striking 
than the choice between beta or lognormal distribution. 
In another study, Yang (2005) used a the Monte Carlo 
simulation to provide a general method for incorporating 
correlations between cost items in the cost estimation 
process and found that the impact of the correlations was 
significant, and when neglected, caused serious problems
such as increase in SD and underestimation of the unit cost 
of the project.

In simulation analysis, one of the benefits of using the
probability distribution is to facilitate the interpretation 
of risk, allowing decision makers to choose more safely 
whether or not to invest in projects. For example, the results 
(Table 4) of the estimated probability for NPV≥0 to 510 kg 
are very relevant to the feedlots in Brazil, where the average 
slaughter weight of castrated and non-castrated males is 
489 and 501 kg, respectively (Millen et al., 2009). This 
indicates the need for careful evaluations in order to define
the best slaughter weight of animals confined in Brazilian
conditions. Analyzing three systems of livestock production 
(breeding, rearing and fattening) for the Pantanal region of 
Mato Grosso do Sul, Simões et al. (2007) found that the 
fattening system had a higher risk (28% probability of 
negative profit). The authors argued that the increased risk
in finishing systems is due to the behavior of the fixed and
variable costs. While in the breeding system 44.87% of the 
total costs were variable, in the fattening system, 90.47% 
were variable, making the latter system highly dependent 

on fluctuations in market prices. Further studies evaluating
feedlot finishing have also demonstrated the low relevance
of fixed costs, and showed that two items of variable
costs were the most representative in relation to the total 
cost: purchase price of feeder animals and feeding costs 
(Pacheco et al., 2006; Ferreira et al., 2009; Lopes et al., 2011). 
Increases in feeding time in feedlots (Restle et al., 2007) or 
in the level of concentrate (Missio, 2007) may change this 
order.

The curves (Figure 1 and 2) showed that the differences 
between cumulative probability distribution for the weights 
of 425 and 467 kg were not so clear. In this case, the 
Kolmogorov-Smirnov asymptotic test represents a very 
efficient statistical feature for validating the difference
between pairs of curves, in which the slaughter weight 
of 467 kg dominated the 425 kg when input variables 
correlations where considered or disregarded. This decision 
is also supported by the observation of the superiority of the 
mean and the minimum value of 467 kg weight in relation 
to the 425 kg (Table 3). Therefore, the slaughter weight 
of 467 kg presented the highest return and the lowest risk 
among all evaluated slaughter weights. Assessing the risk 
of beef cattle feedlot, Resende Filho et al. (2001) used the 
stochastic dominance criterion for decision-making regarding 
three feedlot systems, and found that a cattle breeder less 
averse to risk might prefer the feedlot strategy with two 
fattening periods per year (beginning in July and October), 
because it presents a larger maximum gain than the strategy 
with only one fattening per year (beginning in July).

The sensitivity analysis showed the importance, now 
economically quantified, of commercialization, purchase of
supplies and manufacturing the diet, and more biologically 
efficientgenotypes.Several studies involving thedeterministic
economic evaluation of feedlot cattle in different regions of 
Brazil (Restle et al., 2007; Lopes et al., 2011) agree with this 
comment, although with no sensitivity analysis. Analyzing 
economic aspects related to finishing cattle of different
genetic groups in feedlots, Ferreira et al. (2005) evaluated 
the sensitivity of gross margin and found that it was more 
sensitive to variations in the purchase price of thin animals, 
followed by the sale price of beef, soybean and finally, corn
(diet-related).

Considering feedlot-finishing a technology of high
investment, Lopes et al. (2011) commented on the 
importance of knowing the market and the need for pricing, 
recommending future contracts at BM & F (Brazilian 
Mercantile & Futures) and cattle term contracts with the 
meatpacking industry as the main options, because they 
allow for fixing the selling price beforehand. This kind of 
marketing may, for example, avoid speculation as to the 
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purchase/sale of animals, reducing uncertainty of pricing in 
the physical market as well as price fluctuations.

However, many producers in Brazil are not yet familiar 
with this type of marketing, preferring alternatives such 
as participation in bonus programs from the meatpacking 
industry and/or large retailers as well as adjustment the 
production system focusing on quality attributes of the final
product (age, carcass weight and subcutaneous fat thickness) 
to meet market niches.

From the methodological point of view, incorporation 
of the correlation amongst input variables improves the 
quality/robustness of financial risk measurement as it allows
for the incorporation of dependent relations in the analysis. 
In practice, the sensitivity analysis presented in this study 
demonstrates the importance of technical efficiency in the
management of feedlots as an alternative for finishing beef
cattle, having a direct impact on the economic response. 
The efficiency and marketing in production of diets are
priority issues in the implementation of feedlot system 
as well as not-so-high slaughter weights, which do not 
result in prolonged feeding time. Moreover, small changes 
in beef price, feeder cattle purchase price and cost of the 
diet (roughage and concentrate) may define the economic
viability of this finishing system, regardless of animal
slaughter weight.

Conclusions

The use of input variables correlation improves 
the estimates of the output variable, Net Present Value, 
producing more consistent results than simulations that 
disregard such relationship amongst variables. According 
to risk analysis, the 467 kg slaughter weight presents the 
lowest risk for finishing cattle in feedlots when compared
with 425 and 510 kg. The most important variables 
influencing the Net Present Value are the prices of feeder
and finished steers, initial and final weights, concentrate
and roughage costs, and minimum rate of attractiveness, 
demonstrating the importance that should be given to these 
variables when deciding on feedlot finishing, to obtain
economic success.
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