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o .- Abstract @
v { /.
This thesis is directed towards two related rcsgarch objectives: to developa =

. decrsnon making framework for evaluatron of the economic returns f rom alternative beef

f mrshmg systems in Atlantic Canada; and to devglop a prree forecasting mechanism vfor

slaughter and feeder cattle that can be used in the beef finishing decision model.

A mulﬁ-peridd decision model is used to provide estimates of rerﬁns from beel

’

f inishing.alrernatiVes baaed on beef feeding trials condUctgd in the region by Agriculture

Canada. Beef feedlot marketing aﬁd reflacement decistons based on forecasted prices, using -

-

futures market estimates;-are compared to returns from prédetemined fixed marketing and
» " ? ) - .

A}

replacement strateg‘ies

The. analysis revealed a significant difference among the estimated gross rnargms of

1

the several beef finishing alternam"es Economic analysrs also revealed the polentral bcnef its
to beef _producers from basing ma\_rketmg and replacement’decrsrons orf a decision model with
an 'apApropriately defined price f. orecasting procedure. Multi-period decisions models of this
type can serve as a usef8l management decion aid to beef produ'cers. )
Several recommenoations for future research and extension -activities arise from this
researgh. First: miﬂti:period degcision model could be used more/extensi‘vely to model liveetock

production processes. This expansion jn use will require close cooperation between physical

0 , o * )

r

- scientists and econemists\in model de\;elopment and in the ime'rpretation of livestock data.

Second pnce f orecastmg techniques based onf utures market inf ormauon for beel cattle,

. $

appear to provrde?i practical and relanvely mexpensrve methdd to f orecast ﬁsequent cash

"\pnggas\fbr beeﬁ-cattle. Frnally agrrcultural decrsron ‘models of this type should descrrbe the

- '3

productron systern under consrderauon in Iealrstlc and accurate terms if lrvestock producers

' and agriculture extensron workers are to benefit from research of this type

¢
*
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I. Introduction v

-A. Background -

\

- The beef mdustry is a small but 1mportant part of agrrculture in Atlantrc Canada In

the ten year period 1974 to 1983 the beef mdustry accounted for-11 percent to 14 percent of

4

the ar:?l total farm’ cash recerpts in the provmces of New Brunswrck‘ Nova Scotra and

Prince/Edward Island3 In recent years, beef productron has been vrewed as an area 1n

agrrculture that could expanded in the regron Traditionally beef productron systems in the

@,

regnon have relted pnmanly on the, use of f orages with some limited gram feedrng Thrs

12

rellance has been due mamly to the high cost of f eed g,fams in ehe region relatrve to other’
& areas in Canada These extenswe types of beeﬁ pro Ction lead to many cattle not bemg

marketed till 24 o 30 months of age Durmg the late 1970's and early 1980 s, these types of . /

~ production systems were at a drsadvantage due to hrgh interest rate and low market returns. .

]

o Few f ull -time producers in the regron are primarily engaged in Jproductlon and
wnhm the mdust;y the cow calf sector remains relatxvely small The majarity of. beef
L production is from darry or dalry-cross animals. This factor m combmatlon with extensrve
productlon systems has hada major 1mpact in producmg carcass grades that are well below ¢
the natronal average. 4 The level of prrce d1f ferentiation between A,B and C carcass. grades haw
drasttcally lowered the returns of the region's beef producers |
The Atlantrc regron currently produces about 60 percent of its hvestock feed grarn
requtrements The major cereal crop rs mixed gram (oats and barley), with a recent expansxon

in barley productxon for use in hog rations. Vrrtually all the locally produced feed grain for

sale is a product of Prrnce Edward Island and New Brunswrck potato rotauoﬂs and is

N
7

”~

: generally of fower {ahty than western feed gtains. Farm prices for locally produced feedv '

©

'New Brunswick Agricultural Statistics(1985) : S ‘

*Nova Scotia Agricultural Statistics(1984) . ° ‘ ' " e
'Prince Edward Island . Agricultural Statistics(1984) : '
Y PE. Agrzcultural Statzsucs(1984) indicate that in 1983, 46 percent of cattle -
slaughtered in the region graded Al or A2; as compared to the national - average of
74 percent in the samg carcass grades :

‘
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/\grains usually refledt the western l" eed grain price plus feed freight assistance. In the past this’

’ -

pricing mechamsm has becn detrrmental to the expan?rén of regional grain production because

.

of hrgher regronal production costs. / :

The majority of larger feedlots in the regron (200 or more head per year) use cull -

»

potatoes and potato processmg waste asa maj/or feed source,) Recently the use of potato

v
by- produas ‘has been vrewed as a means t expand beef productron in the s‘i\gron due to their -

. ¢

" relatively low costs rn relatron to other feeds Nrcholson(l983) estrmated that f eedlot beef

/ .
productron utrhzrng potato by products could be tnpled to. 50 ,000 head pcr year from present
.’ _

i

hvels even though-there are several possrble drsadvantages l" rom f eedmg potato -
' ‘by- products o B ¢ /:;}/ | |
The Atlantrc Regrondras a del:&te potentral for expanded forage productton The
regron is very srmrlar clrmatrcally to many of the intensive [ orage productnon arcas of Europe.
A numb 1 of European \f orage productron systems are currently;bemg evaluated in the |
‘ regron ¢ Hickey( 19/3’2) an Irish researcher has estimated that dairy steers can %c marketed at
14 to 16 monthséf age in a weight range of 900 to 1100 pounds on a ration consrstrng
pnmarrly of /rorages - s o
Markettng of locally produced beef. has historically been a problem wrthrn the tegion.
he p st local processors have been faced with the problems of low carcass qualrty
mstabtltty of supply, and high processmg costs caused by mef fi rcrent and antrquated plants.
| Thrs market vord‘has tradrtrona‘lly been frlled by 1mported beef from western and central
‘ ‘Canada .In tecent years maJor processmg plant expans(ons in the regron have rmpraved the
“competrtrveness of the local processmg mdusty and expanded the market potential for local

‘beef productron 7 , . o S S

L3 These include vanabrlrty in cullage rates per year, seasonal v&rratron in supply, W\
~storage requirements, the-threat of disease transmrssron between farms and
unavailability of ‘culls in many areas.
¢ These systems offer advantages .in terms of reduced -time requrred for conservation,
reduced - weather losses, increased labour efficiency, and reduced costs per unit' of
‘energy conserved when ' compared to many conventional North American systems.

" These plants wrll handle locally produced beef on the cendition that it is

. omparable in terms of, .quality with imported’ carcasses.
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B . h .
Nrcholson(l984) lyas recently evaluated through livestock research trrals some of the

-

‘more common beef production systems followed.m the region, The results of ‘these trials have

provided valuable-informa“ﬂon on weight gains and feed effi iciency for a rahge of intensive and

extensive managcment systems. Since the ‘early 1970's there have ‘also been several econo'}nic
§ ; e " ; s

. studies of beef production in the region, including the development of an éxten"sjve simulation

moeel by Lovering and Treat(1979). However, in the past it has beem very difficult to
disseminate this type of informa'tion_to the beef industry. Beef producers and extension

workers f m(l rthe results of computer simulation models more acceptable if they are based on
N
actual llvestock rese?h trrals conducted in the region.

/f'

“in the Atlantrc Region there has been little research devoted to the deyelopment of

o d /

systéms wtth multr penod rnput and output prrce forecastmg

A major problem f acing beef producers in- Atlantrc Canada is that they have a wrde

range of beef productron systems to chose from but a scarcrty of relrable economic

dccrsron models that mcorporate technrcal physical, and economic data on beef production “ '

.inf ormatton on which.to evaluate these beef productron alternatrves —Producers are reluctant

to make the necessary investment d’ecrsr‘ons to 1mprove the efficiency of their operations,
wrthout adequate mlvs'@ration on which to base these decisions' This has severly restricted the

growth of the beef industry in the regton arid caused a serious misallocation of Tesources to -

occur when ;;roducers have mvested in a partrcular productlon system that did not fit thetr
management level and resource base. .

Producers lack inf orrnatron on the‘economic 1mplrcatrons ol‘ alternatrve productton

\\systems and therr perf ormance under local condrtrons In addition, producers lack decrsron

L]

aids that can be used to determine ‘when to market slaughter cattle and purchase rep]acement :

feeder cattle.l Presently, many producers make these decisions based on rigid crit¥ria such as .~

* The previous economrc evaluatrons of beef production systems have been based on

only one production period (one year—or less) and the- resulting conclusions have
been very dependent on narrowly defmed ranges of - mput and - output prrces

»
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. 4 .' o . o ) ' .
predetermined slaughter weight levels and seasonality of production. The "timing of marketing

and replacement decrsrons has & maJor effect oh the cash f low and viability of the feedlot

) emerprrse because qurrent, productlon decisions af’ fect decmons in subscquem production

.

' perrods This lS srmrlar to many of the classical asset replacem&rt problel'ns of producuon and

*'resource CCOIlomlCS . .

»

)
-

\ - _ | .

' The problem can be defmed asa mrsallocauon of resources caused by a lack of

research o‘n the économic implications of alternaiive beef” producuon syshhs ‘when evaluated

v\ —

wrthm a mulu perrod decrsron -making framework to determmc optimal marketing and

-

replacement patterns. The solution to this problem would benefit the following groups:-

1. Beef producers'who want to increase their«n’et farm incomes; and

2. Producers in other- agrxcultural commodmes particularly potato and dalry producers,'who

R -

are seekmg productrdn alternatives.

The two research/ h‘ypotheses that'will be evaluated in this thesis are:

’

There is a significant difference in the gross margins of alternative beef finishing -

.
systems.in Atlantic Canada.
oW

- and : ' o 'B

Atlantic Canada beef prodicers who follow a fixed marketing and replacement
) i

strategy could increase their- returns by following a marketing and replacement .
. ’ A
, deci@ion strategy based on forecasted prices. '

A

"C. Objectives . .

The primary objective of this research is to determme the economic bcnef its which

mlghr accrue to Atlanﬁ'c/banada beef producers through 1mproved f eedmg, marketing and
\ 3
replacement strategies. The two stated‘ research hypotheses will. be tested through the fol_lowing

procedure: : o T

1. . The evaluation of recent research data that are available of beef production systems in

" Atlantic Canada within an appropriate multi-period economic decision - maki g
framework. )

s



. 2. The ‘developmenl of a multi-period decision tnodel of a typical feedlot operation in the
region that incorporates price oreéasting,tec'hnique“sfof,.feeder cattle and sl-éughter cattle.
This would more accuratelyusirnmate the actual decision process of feedlot operators in
the region. Becf producers <would benefit from increased .market returns as a result of

f ollowmg thc most profitable production strategy, while optlmxzmg subsequent marketmg

. O
and replacement decisions. ¢ - S .

l.)..,Outline of the Thesis .
The remamder of the thesis W111 proceed in the following stages:

| Chapler 1. - The infuence of time in the production process will be examined. This will

mcludea dlSCUSSlOH of general theoreueal conmderauons the influence of tlme in hvestock :

producuon and asset replacement pr1nc1ples in relatlon to agnculture

Chapter 1I..- The opuma] decision process through time will be exammed This will mclude a

discussion of theoretical considerations, dynamic and lmear programming models and the

modcllmg of beef production systems.

Chapter IV. - The f ormation of price expectations Wi be _e'valuated. This will include a

o

discussion of theoretical considerations, ration'al pri
N

techniques, and the futures market for agncultu{al commodities.

xpectations theory, price f orecasting

Chapter V. - This chapter w1ll outline the research m\\thodology tﬁat was used in ghis study.
This will include a dlscrlpnon of the beef flmshmg model used in the study, the price

r orecastmg procedure followed, and the method of eyaluatlon to be used.

Chapter V1. - In_this chaptef the data base that is used in this study will be outlined. This will-
include the sources of physicel_ and economic data, and the digcount rate rate .cho.sen.-

. ,.Chapter V-II./ This chapter will include t'he" analysis and di%cussjon of the results of study.
Chapter VIIL. - This chaptcf wili include a summary of the study, conclusions, ‘

recommendations and needs for further research.



II. The )nf luence of Time in.the Production Process

A. General Theory e " ' \ \ ]

-
-

Time is an important component of many production processes. A production process " *
can be viewed as a-flow through time eithér within a production period or over a series of

productidn pem;ds Dnllon(1977) states that nme can mf‘luence lnvestock and crop response

o

ya f functions in the followmg ways:’

1. The contnbutlon of fixed inputs may vary with the time length of the response process so. -

)

that tlme directly mfluences response;’ ‘ - v ' *

.

2. The capacity of the set of fixed inputs to accomodate variable inputs may be a function

¢

of time and of the mix of variable inputs made available; _ - o
3. The time sequenc‘e of input injection or output harvesting may%;nf luence yields and’

returns; and ' T ' e

4, There may be mp’utv carry- ove/ ffects from)one producllon pcrlod to another; if the :
dn;ectxon of varlable m;yt/s w1th1n one producnon penod is nof completely utilized.
Tlme effects are parttcularly 1mportant in agnculture due to the volatile nature of
‘input and output prlces for many commodmes The time preference or time value of money is

$0 important, when one mews present versus f uture consumptxon pref erences.’
@ "
Many l:vestock and crop producuon systdtns can be cons;dered,,as on-going or

N o»’ 4,~...

ontinuous production processes, rather than as a sh'sgleuproducu‘bn penod The basic pnnc:ple

of profit max1mlzatxon over a series “of produc on processes 2e,comes one 'of sattempting to '

| maximize prof it per unit of time, rather than t_n any.one ‘particular productlon pkrtod.
Niaxiniization of total profit from an ent\erpriee does not yield the same solution as tne
criterion requiring maximization of profit pet tmit of time. Diho\r'lﬁ977) sthtes that if profit
maximization is to be acheived in the absenseof time preference, then the marginal profit per

ufiit of time must eQual the average prof it per unit of ‘time over the series of production

* Doll and Orazam(1984) state that these time influences consist ‘of : the timliness
of input application, the - optimal fength of the production period, cost and revenue
_flows over nme the tlme preference of money, and the ﬂow of proflt over time.

6
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orocessef. The maximization of- profit in 4 sequence of response periods requires that each

_ responsé period should be shorter than if the response period was "onl'y earried through once.

-

T/his principle is illustrated gfaphically in Figure ILI. If one analyses a single response period,

the prof it~maximi7'ing inout level would occur on day 131 ( Figure I1.1.), where total profit is
] ‘ .

a maximum, If, however, the producuon process consists of a sequence of respon& processes;

prof 1[ maxnmlzauon over (ime would occur on day 112. The. lognc of this is that as mputs are

used bey'ond day 112, the mar‘gmal profit per unit of ume is les§ than the maximun average

- profit per uni: of ume that could be obtained by usmg the mput in the next response period.

3

The net ef fect of including time in the productxon function 1s to increase the level of
mérging costs by the opportumty cost of the input over tlme. This example mdxcates the

effect that the length of a parucular producuon period has on’ prof it maximization in

an

subsequent production perxods ( | . .

" The opportunity costs associated with time.are often ignored in the analysx’s' of time
dependent livestock resoonse processes. _Analysis is often based on a one dot or one cy,cle.basis,
' witly rio ref erence to the effect on subsequem fesponse periods. Livestock production typically '
invo]ves a continuous sequence of response periads . Optimal operating conditions in Ii}'estocjé\ _‘

production require a choice of the-length of each response period, as well as a choice of . '

A

optimum input allocation.

- In beef production, under feedlot conditions, time influences the pmquction‘process

through: . o o : . : SN

.

1. The type of feedlot system chosen, whether it is in't’ensive' or extensive'“’

4 .

2. . -T’he multi-stage nature of the overall producuon process in tegns of animal growth stages
.and ration formulauon and . .
3. ‘The interdependence of produ‘cfion stoges, since the growth in and léngth of a particular

stage affects response in the following production periods.
t M ' a

3

©

19 An extensive system is defined as one based on a low ‘energy ration and aimed

at ache:vmg a relatively low rate of average daily gain. An mtens:ve sysiem, on - the
other hdnd, is based on a hggh energy ration and is aimed at achc1V1ng a relatively
hxgh Tate of average daily gam -

A ]
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Heady(1983) maihematiéally f;);prcsscd the effect of time on livestock production

systems as:
Y = [(Fc, T, A)
- where: ’ . .
Y = rate of gain per animal per unit of time . —_

Fcl== rate of feed consumption per unit of time

T = the length of the production period :

A. = variable inputs in the production process.
The relationship specified in this formula is equivalent to attemp‘ting to maximize output by

* applying animai units, feed and other product_ivé Jnputs to a fixed period of time,.

’ The type of optimizing procedure that the the livestock prodllxcer choses will %
dbtcnnincd b;" his ndividual goalsh,or’al;jéctives. These u\sually involve such criteria as
minimization of feeding cost per head per day, maximization of return per head per d;xy,
minimizalio.n of feeding cost pér head over time, and maximization of refurn per head over
time. If producers wi;h to haxi’r:nize Tevenue over a specific time horizoh, the’n production
functions can be used to determine the optimal feeding time and rations. Returns would then .
be maximized over the spécif iéd time period, rather than on a ong lot basis.’' On the other
hand, producers may wish t6 minimize feeding time to take advantage of improved cattle
prices or lower feed prices in future 'time periods. The‘choi“ée of a particular‘production
system is very dependent on future expccfations of input and output market condin:ons. The
volatile nature of livestog}s input and output markets complicates these marketiﬁé and
replacement decisions over -time.

Thg timing of current marketing and replacement decisions flas a critical ef f;:ct on the °
subsequent decisions that will be made in future time periods. This is due to the gr:tinuous

i

erprises that operate on an on-going basis.

nature of the decision "process of many Ivestoc
. The solution to a replacement problem of this type is g'enerally referred to under the heading
of "asset replacement theory".

v ‘ i ,
»
- /
.
°

. . AN

" The length of the time period chosen will depend on the reliability and
availability of information on input and output market conditions.

I'd
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B. Assct Replacement Principles

.

e i

]{elatio to Agriculture

The analysis ol‘ the influence of time on a particular agricultural productive process,

a

wed\‘s}an asset replacement problém. The basis of the asset replacemeny decision

\ ' od of the productlon process should. be harvested when per unit of time its

" ?enue is equal to the maximun net revenué expected in the next response
A\

per:od. Perrin(1972) states the asset replacement principle as:

To compare gains from keeping the current asset for another time intervai with the
opportunity gains which could be-realized from a replacement asset during the next
pcrlod (p.69)

J‘l;a,dxtlonally literature on asset replacerflent in agriculture and forestry has dealt with
\relatively durable assets such as farm machinery and forest stands.!? A classic example of
asset replacement,occurs in forest Stancl management. In this example a forest should be left
" to grow another year._il” the additional net retu;ns are greater than the average annual returns _
P -

from a new stand. The basic principles of asset-replacement can however, be applied to less

- “durable dssets such as livestpck. Two early studies’of this type were Trant and Winder(l961)

bronler productlon and Smxth(1973) dairy herd replacement. The number of producuon
‘ cycles under consideration has a major impact on the tlmmg of replacement decisions of this .
type due to the interrclationships between production cycles.’* A béef feedlot system can be
vletaved as a continuous time replacement model of pn-goi.ng beef préduction. The feedlot
s manager would wish to maximize the present value of the entire stream of future benefits
(residual earnings) from the production process associated with th® asset (f eed'fot) over time.

*

R

12 Early studies in ﬂis field include Faris(1960), Burt(1963,1965), Chisholm(1966),
and Perrin(1972). '

13 Perrin(1972) states that the consideration of earnings from the second and ,
subsequent asset levels leads to an- earlier replacement age, than if only one cycle
were considered. : .



.

»

. .
imization of returns on a per head of féedlot capacity basis over

°

time. In order 1o aecomphsh thns goal, the feedlot manager mu#t be able to form e}pectattons

This is equivalent to the f

.of future levels of returns and be able to compare these returns on an equrtable basis.
Choice of a Discount Rate ‘
The relative value of future ‘versus present earnings is reflected in‘ the choice of a )
discount rate. The asset replacement decision will thus depend on: the stream ol. expected
- »
luture earnings, changes in asset value over tlme)“ and the drscount rate chosen The chorce
of a discount rate is critically important in the formulation of any asset replacement problem,
‘Ksince the}pmarket value of an asset of any age will equal the discounted value of its remaining
net ‘arnings. The high.er the discount rate, the less valuable are expectec(l earnings in future
_ lime periods in reletic;n 0 preéent time .periods. Normally, the choice of a discount rate will
be baeetl on one or more of the followin.g criteria: K
A. The Cost Of Capital Approach
The cost of capital approach is b&sed on the cost of inveetment capital to the firm.: In
it's simplest ihterpretatlon this relefs to established interest rates for short, ntedium and long
term loans.!* This method. whl‘le being easy to calculate, dis’torts the reality of investment
epportunities available to the firm.'* Perrin(19739 rejected the cost of capital approach -
because he felt that it was only valid if an individual faces- perfect caprtal markets with no
time preference for earnings. In reaht) t.hrs type of scenario rarely exists.
“B. Preferences in the Timing of Personal Consumption -
The individual's time preference for money has a large affect on the choice of a

dxscount rate, since it equates present versus future consumptron pref erences. The time

preference effect for money is usually determined by one of the following methods:

" In the beef feedlot replacement problem smoe beel “cattle are the replacement
asset, this can be viewed as changes in feeder cattle prices.
18 Gray and Fairtan(1983) used a discount rate b\ased on the current savings interest
rate. \
¢ Dillon(1977) states that in a world of certamtyb “the mterest rate “used should "be
the maximun rate of return obtainable from using ‘the input (ie. capital).

5 N '

-
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1. Compounding present cost-s or discounting future réturns 1o make them comparable in
terms ol time. In many cases the discount Tactor that is used s based on the historical
inflation rate-over the time period under consideration . This type ol"approach does not.
account for the riskiness of enterprise. )

2. Discounting future profits by a predet'crm'med risk factor. In this casc an cst‘imate is
established of the expccl\cd risk of an enterprisc as well as the individual's attitude toward
riik..;7 An appropriate discount rate is then sclected based on these two criteria.

3. Th'c\'se of an %gcrual formula to convert lump sum earnings over time.

The use of these tyges of approaches results in the selection of a particular production
system or strategy with the ﬁighést internal rate of return over time. This sclectioh criteria
however, is highly biaéed by per'sonal prcfé&nces with minimal reference to actual capital
market conditions. Perrin(l?72) rejectgq this approach on the basis that if the internal rate of
return were above the market rate for ventures of similar risk, then market forces would react
on the market price until the rate fell to approximate the market rate. This& similar to
cr{gnges in the market value of tradeable shares on a stock market in reaction to changing

market conditions. The vz;*ze of a particular company's shares will be determined by the

company's expected rate of return and risk, in relation to the expected level of* return in the
. N ‘_
. v
market as a whole.!* . \

C. Market Rate of__]ﬁturn on Investments of Similar Risk

This approach is based on ahalyzing the rates of return of other investment

opportunities of similar risk. The appropriate rate of discount rate) for an jndividual

firm is equal to a base or riskless rate, and a‘e a#ed on the preceived degree of

fint rates can be calculated for

f

risk of the firm in relation to the market.!” Whife di

individual enterprises, the value that is most-oftgf used is the rate of return on a par}'icular

%

k averse, risk neutral or a risk preferrer. {
this approach termed the "capital asset pricing

@ .

7 The. individual may be either
" A more indepth explanation
/model” theory can be found: if Brigham and Grapenski(1985).

1" The base rite that is norpghally psed is based on market securmes with low
preceived levels of rxsk (ie. /government bonds). -
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stock ;narkcg portf 0li0.”* The ma jor benefit of using the market rate of return approach is
that it reflects actual investment opportunities that are available, while also accounting for the
riskiness of future returns: Historically, in much of the agricultural economics literature, risk

has been treated as some function of market price; while virtually ignoring actual rates of

¢

rcluntin the marketplace. j

N

The majority of recent literature on asset replacement in agriculture and forestry have
. R ‘
been based on the market rate of return approach.”” Most authors in the field agree that:

1. Direct calculation of present, values are a more appropriate and accurate evaluation
technique than previous marginal criteria; A W

2. The time dimension and its specification is important in the optimal replacement solution;

and® .

3. The choice of discount rate has a major effect on the actual replacement decision.
Recent sludiés have ref ined existing assét replacement literature to include such considerations
as tax policies Md investment incentives.”

The,actual choice of a discount rate is very dependent on the type of analysis being
performed. If the analysis i$ based on historical data, lflen the discouni rate can be easily

determined by ‘analyzing financial markets during the period. If the analysis is based on
N ) ' .

determpining expected returns in some future periods, then the discount rate should account

L] . [
for, the level of risk and uncertainty associated with these returns. In studies of this type, the

market rate of return on alternative investments or a similar risk discount scalar is usually

used. The discount rate that is chosen when analyzing beef production alternatives over a
. e 3
spec1f ic future time honzon should accurately reflect the high level of risk inherent in thgse

systems The two most appropriate methods of accurately accountmg for th:s risk are: \

1. A risk discount scalgr that accoums for the individual risk of the emerpnsg based on the

/ AS

* In Canada, the rate of return of the Torgnto Stock Exchange(TSE) composite
-index is commonly used in this. type of analysis.

' These studies include Perrin(1972), Chnsholm(1974) Samuelson(1976) and
Dillon(1977). *

2 These include: Chiang(1982), tax policies; Melichar(1979), assets as growth stocks;
McConnell(1982), imperfecy capifél ma'rkets, and Nautiyal(1984), inflation effects.
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¢
standard deviation of expected returns.?’

2. The market rate of return on alternative investments of similar risk, ~
P
N rd
The choice of an appropriate discount rate for beef [linishing (feedlQt) operations will
be based on one of these two methods. The actual method that is chosen however, will depend

on whether or not accurate data is availablc on the historical levels of return and nisk of the

beef finishing operation. ‘ «

2 In a Canadian study~of this type, Driver and Stackhouse(1976) used a risk
discount scalar based on the standard deviation of expected gross margins.



I1. The.(:)ptivrnal Decision Process Through Time ~N | /.
A General Theory
Mathematrcally the _problem of deternu{tmg the optrmal or best operatmg decrsrons ,

vovcr a perid of time can be approached through

L3

l.’ Diff erentral Calculus - whereby the overatl proble‘tn is considered as a continuous:.
problem of several 'variables, and

2. ‘Dynamrc Programmmg whcreby the overall proble L is considered as a seriés of

. recursxvcly related problems Wwith each mvolymg the sa i€ variables. :

4 .
Whtle these two approaches yteld basically the same results, dynamrc programmmg

‘bcttcr approximates the actual decision process that an 1nd1v1dual is faced wrth over tlme

’ .lohnston( 1964) states

.

o,

,There seems 1o be a natural correspondence between the dynamrc programmmg
framework and the context in which real decisions are made. We normally think of

- the decrsion maker as making decisions at various points of time, where the present
posmon is known and estimates are made on a contmumg basis of crucial parameters
governing their f uture posmons (p 540)

-~

The main advantage of dynamxc programmmg is that it offers a computer onented
approach to maximization over a time horrzon ‘while of’ fermg more flexibility than linear
programmmg approa'cheés 2 The- calculus approach on the other hand, rests on the existence
ol“ mathematical f unctronal relatronshrps between varnables with the possrbrhty of contmuous
substrtutlon This technique, whrle mathematrcally powerful has diff’ xcultres with multi- stage
maxrmxzatron problems and often breaks down 1f f unctronal relatronshlps are hnear This . |
. ‘pro_cedure also requxres the spectf ication of exact functional forms; whlle-neglecttng the topic ‘

of uncertainty in f uture outcomes.,

M An, mﬁe”pth comparrson of "the difference between dynamrc and linear programmmg
can be found 'in Ktslev(1968)

15"
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B. Dynamic Programming

Theory

Dynamic programming is a basic mathematical techmiquethat is useful in mak‘ing a

séquence of interrelated decisions over time. l}ichard Bellman 13 enerally considered 1o have:

been the pioneer of dynamic programming technique's 2 Origlna ly, ynamic pro‘gra’mming .

techmques were applied to inventory control problems and used m determiningfeast cost

-

\
transportatron routes The techmques were later applied to production processes%ﬁnaxrmwc

retums over a specrfred time frame. Bellman felt that the basrc purpose of dynamrc
ao\f

proeramming in formulatmg many. of the mathematrcal models of the universe, was not

ek :alculate numbers as to determme the structure of the actual decrsron process.

' L nasa programming thus allows one to not only { ormulate optzmal decrsnon pohues but
/‘

also to examine how these decrsrpns are made. :
| . e
The term "dynamic” indicates that one is interested in processes in which time plays a

significant role and in which the order of decisions may be crucial. Multi-stage decision

4

‘processes of this type are characterized by the task of finding a sequence of-decisions which

~ individual, of the resulting state from each decision taken. The basic characteristics of the

maximizes Or minimizes an appropriately defined objective function. These processes involve

' dynamrc systems where the mputs are a sequence of decisions.-These decrsrons are made at

A
various stages. m the evolutlon of the process The decrsron process can be drvrded into a scries

of time periods or stages, thus attempting to match the reality of the actual decrsnon process

facing the individual. The decision of the individual at each stage is inf luenced by the existing

. state of the system, %he options or alternative choices available; and the consequences, to the
, ! o )

BN

dynamic programmmg techmques are:
1. A physrcal system characterized at any stage by a small number of parameters termed the

state varrables;

-2 Descriptions of the dynamic programming procedure and its. applications .can . be

found in Bellman(1957), Bellman and Dreyfus(l962) Johnston(l964) Beckman(1968)
and Glauss(l972)

'G
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2. Ateach stage,”a choice of a number of decisions is_available;
3. The effect of a decision-is to transfor,rnthe"state variable;
4. The past hrstory of the system is not important in determmmg future actrons and
5. The purpose of the pr8cess is to maximizé some functron of the state variables
The dynamic programmrng process is 1llustrated in Frgure LI Each stage (T) of Lii
proces's corresponds to the state (St) of the system in a different time mterval. The system is
in a different state at each stage of the process. Each decision (Dt) taken, results in a changé
in the ‘state of the system an‘d a specific return (Rt). The dynamic program'ming pr'ocess'is
based on determining a sequence of optimal decision'sﬁ which maxi ize the»e)rpected'returns‘
- over a specified time period grven the present state. of the system. -

, "The most Aimportant feature of dynamic programEng g that an optimal policy at any
stage is 1ndepen_dent of the policy adopted in any ‘_prevrous stage. This criterion rs ref erred to
" as the "'Princi_ple of Optimality ". Bellman(1957) 'states this principle as:

An optimal policy has the proper‘ty that whatever the initial state and initial decisions
are, the remaining decisions must constitute an optimal policy with regard to the -
state resulting from the first decision. (p 83) ; o \ T
Based on this principle, a sequence Of optimal decisions is defined as one Which .
maximizes the expected returns over‘T time periods given the present state of the sy_stem.246
- : _ p .
The concept of a dynamic systenl does i_not only. involve a‘_descripti‘on of the various
parts of the process. It also involves a description of ,r how. these parts.ar_e' related to one |

<

anothgr, and what rules apply to the way they vary together over time, Dynamic

programmmg -attempts to imbed the orrgmal problem within a f amrly of srmrlar problems. The i
single N drmensronal problem is thus reduced to a sequence o‘f N oOne- dimensronal problems. -

' The problem can then be tedefined as a sequence of one- -dimensional problems requiring a
decision at each stage. In this way, dynamic programmrng techmques start with a small

' p()rtion of the problem and determine theoptimal solution for this small problem The

problem is then gradually enlarged by f inding the -optimal solution from the prevrous one,

16 Johnston(l964) descrlbes the essential elements of dynamrc programmmg as: a set
of functional equatrons the prrncrple of’ optrmahty, and a sequential decision
process. - : :

T
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- ' .
umii the ongmal problem is solvedhs enurety This approach is commonly referred to as a

"backward stage by stage" or-"backward- pass approach”. Hillrer and Lieberman(1974)
8

&

accurately summarize the dynamic programming procedure as: ’ oo
L The problem is divided into stages with a policy decision at each stage;

2. . Eahch stage has a number of states associated with it that define possible alternative

conditionS'

-3, ' The cffect of the policy demsron at each stage is to transform d;he present state into a

state assocrated with the next stage (network of decrsrons) _ T,
4, Given the current state, an opumal policy f or the remaining stages is mdependem of
policies adopted in previous stages ¢Principle of Optimality); ©

——

" The solution procedure begins by finding the optimal policy of eaclh stage of the la}st

L]

stage;
6. A recursive relationship that identifies the optimal policy for eachrstate at stage N, gives
’ d

the-optimal policy for each stage (n + 1); and

The solut: irocedure’ m'oves backward stage by slage,cach tirne finding the optimal

S |

policy stat®rol each stage until the optimal policy is found when starting at the initial

. stage’:

In'this reéearch deterministic dynamic programming is used.‘Co‘nseqnently itis
assumed thatﬁ the next state of the system is known based on the decision taken at that stage.
Tne'state_ of the next étaige is completely determined by the state and policy decisions. of t\he
current stage. In deterministic dynamic 'programming the state variable changes from stage to
slage as an exact function; as opposed to prol;brlistrc dynamic programmrng where changes in
' lhe state variables havc a random component. Deterministic dynamic programmmg is
generally used when analyzing estabhshed physical and brologrcal relatronshr_ps. In systems of
this type, there is a “iell established correspondense between causal factors and their results .
based on historicai data. This can be represented mathematically as: |

X(t+1) =hruw, xm. W) B

The state of the system X,(i«&-‘_l)b is determined by the decision.U(t) in the previous stage, the
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- previous state of the system X(t) and the random element T(t). The random element is

equivalent to any events that were unforseen, when the deeision U(t) was taken. The
_ : . - \
~ deterministic case is illustrated by the stageoach problem in Figure IILII, In the stagecoach

‘problem, one attempts to m‘ove from one destination (stage 1) to another destination (stage
' 10) by travelling through dlf ferent stages representing stagecoach routes The mdrvrdual -
(driver) knows the relevant costs of travellmg between each stage by the altcrnatwe ronﬂes :

and can thus determine the least cost route to follow. ‘ . -) . .

v

> Agricultural Applications

' In the modelling of agricultural livestock production processes, the term "stage” refers '

to the production time period that the animal is in and the term "state" refers to the

charactertsttcs of the animal in the time period. Thus a partlcular beel ammal in any stagc of z!?

the productron process can be described in terms of its current state (ie. physical and

-

economic--attributes). A"‘l'he state of the anima] is determined by such factors a%: the geneticv

. potential of the animal, its age anfi conditioh. the type of ration that is being fed,
environmental influences, é prices and costs, andmt'h‘e level of management Dynamic

_ programming procedures while appeartng to be fairly simple and strarghtf orward, are not

\ .

wrthout computational drfﬂtcultres .The maJor ‘problem in f ormulatmg any problem through a
dynamlc programmmg framework 'is in attemptmg to adequately and accurately define the |
entire process wrthm the state variables.”’ THis 'lspecrfrcatron becomes mcreasmgly diff icult,
when there are a re]atrvely large number of parameters that affect individual states. The

~ inclusion of these parameters i;r the model, greatly inc'rease'computational diff iculty and
costs. In addition, it is difficult to segment m!my production .processest into distinct individual
stages. Thes’eproblems have severely inhibited the application of dynamic. programming

conceets to many real world decrsmn _processes. The realrty whrch the dynamic programming

framework attempts to simulate-is lost, 1f the mdrvrdual decrsron states and stages are not

7 Burt(1982) states that the primary consideration in formylating dynamic
programming models is the choice of the state varrab]es whrch must jointly describe
. the entire history of the process
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accurately identified. This is particularly trut of many agricultural applications due lo the |

rnterrelatronshrps and mdtvrsrbrhttes of productiqn processes over time.

-

There has been a gradual shif t in the application of dynamic programrnirrg techniques

to agricultural problems over the last 15 years. The term "dynamrc programmmg m many

recent studies has been apphed simply to productron systems in whtch parameters that affect

the decision process change over time. These studies, while often maintaining some o/f_yhe

components of classical dynamrc programming techniques®* have been broadly defined to

.1

encompass models that analyze antic: pated changes in input and output prices and. the level of
returns over time. The term "dynamlc programming” or "dynamic system” has gradually’

come to be broadly applied to studies that attempt to accurdtely model the agriculture decision
g -
process over time.* '- ' - . . \

C. Modelling Beef Production Systems

‘Background T ‘ R C U

There have been several major developments in the modelling of beef production

systems, since the early 1950,s. The earliest studies, such as Heady(1963) ~were based-on

. ] '
determrnmg the beef garn surfaces (isoquants) and feed substrtutron rates for beef cattle. Thm

derrved 1soquants were then used to determrne optimun ration formulations, uupzmg relatively
{
M
naive mput and output cost assum}ﬁtrons These early studies depended oh the corrccl ¢

’

estimation of animal performance on alternative rations based on availaBle animal science

data. The estimation o " ain response ‘isoquants was refined in_studies such as: a
To\wns]ey_(1968), Re>.. 7, Yrokken et al(1976), Burt(1981), and Headyand
Bhide(1980, ¥83 71: - v . nrrgramming models were based on net-energy systems of

‘ g v -
beef cattle nutritio= .« estimated gain response and feed requirements for yarious\?assés of

8 . +

g ) A

» This would include an applrcatron such as least cost ratton formulation to a |

3

, specified liveweight - level. {
» Harle(1974) provides an excellent argument in fa of a more dynamic approath
to farm planmng m\ - {‘ ‘

) .
°
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beefl cattle, were based on the average daily net encrgy‘rcquircmems for maintenance and

i

growth‘.?° = - N \\_,._;-/—\

“This rescarch provided \valuable information on the feed requi?emen%s for beef .'cattle
over various prqduction growth stages and rates of gain. These standardized coeff icients were
incorporated into linear and dynamic programming "models that examined the economic
implications of beef production alternatives. In Canada, these f orméd the Gasis of regipnal
lincar programming mpgelg of beefaproduction eflternatives..’i‘hese studies include 'Loveri'ng |
an\d Treat(1979), who developed a f drage-beef simulation model "f or Atlantic Canada; and
Sontag and Hironaka(1974), who evaluated beef ~productioxi alternatives for Western Canagia. .
. Studics of this type, while addressing some of the concerns of. the livestock .fgeder,-did

not sufficiently answer all of their questions and concerns. These questions include:

1. What type of ration and feeding system should be used in each feeding period? The choice
of ra.Lion' will effect the rate of gain and léngt.h of feeding time till marketing,

2. When should the animal be marketed to obtain the best possible return? This includes
metl;’ods to estimate future tre;lds in input and output prices, and their.effect on optimal

_market weights, ‘

3. How long sh(_)uld t_hé productibn per.iod be to maximiie profit per unit of time, .given the Y
available rations and expected-future ﬁricés? Thi.s Ainvolves.an analysis of the effect of the
length of the production cycle, oh:the level of prof’ ;t in future p'roduction periods, and

4, ‘When slyould_ replacefnentanimals be purchased? This involves a decision as to when to
puurcvha'se repiacement feeders and at what weigixt. ‘

The liveétock feeder must detérmine the optimal initial weight, final weight, length of - A
total feeding time, number afd length of each production period, and the type and quantity
_ of ration to feed in egch period. In order to a-mswer.these' ‘questions, research‘ersrequirgd more
“'qynamic” models of the beef ‘pfoductjon systems. These moﬂels had to accurately represent

7

(\ the actual décisipn process of the beef producer.

9

% In North America, the standard reference text for these coefficients is: Nutrient
Requirements of Beef Cattle; National Academy of Science; Washington, D.C.; 1984.

ar— od P



Dynamic Beef Production Models "

The early abplicatio,ns of dynamic programmipg to agricultural production were aimed
at modelling the various stages of production pro;esses. These studies included: Hcady et
al( 1959), Burt and Allison(1963), and Johnston_(l964). Many of the carly modclé of beefl
- production systems used linear programming techniqnes to determine the icast cost ration at
. each stage of" thé ‘préduction process. In studies such as Meyer and Newetl(1970). dynamic
programming techniques were used to determine the optimal séqucnce of rations to [ cc'd‘to )
produce liveweight gains a\xt minima\l cost levels. In a few studies, such as Halter and’
Dean(l%éS), the dyna_mic programming framgwork was used to determine optimal purchasc
and selling weights. The genefal optimizétion criterion used in th'ese studies was (o maximize
the return per animal per' feeding period over a specified timc frame.

Dyﬂamic programming techniques provided a means of more accurately representing
the biological i)roductioﬁ process and its relation to marketing aﬁd replaceme cliciéions..Thc
first step of the}dynamic programming procedure is to specify the vafious states of the beefl
animal at each stage of pi‘oduction in suitable and reali§tic terms. This requires a d.ct‘ailed
knqwiedge of the physiological and nﬁtritional cocfficients of growth at each stage in the

o

prodgtion process. This is one of the major disadvantages of dynamic programming

4ppro \cZ/E ce the model Becomes more complicated and computationally expensive as ’
-~ -~ .
- agditioffal growth stages are specified. However, dynamic programming techniques seemed to

a

. provide a methpd of answering the two major questi.onsAc;)ncerning.the economic evaluation
of aNgrnative peef production systems; ) ‘
1. How to realistically -model the growth rate of animals utilizing alternative ration choices? -
2. How to derive thé ec_onomfc implic;ations of these alternative production ’sygtems‘?.

This reqhired the ‘introduction of price forecasling techniques yithin the decision -
models to facilitate Elecision-making over a future time horizoh. Initially, these ihput ar}d

" output price forecasts were based on historical data on fnaTket and production trends. Latgr.

more advanced statistical and subjective probability techniques were intoduced.
‘ \ ‘ b )
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The procedurc used in these beel production models was sxmnlar i many ways, to
classncal dynamic programmmg techniques. Thxs optimal "backward pass proéedurc con31sts
of: o

/
1. The determination of the first optimal profit level, along with the optimal initif length,

> -

first period length and total completion time; z\;nd ) ‘ \
2. The optimal ration composition, Wcight gain, and period length are then computed [ or

cach production period. ‘ . ‘ _ o -
There are many examples of studies which, wﬁile using the term dynamic programming, ~
consist mainly of evaluating productioh options andrreturns Over a foture time frame. Thefle
studies usually have several base ratiohs and analyze obtimal m%eting and replacemem
\ decisions over time. They difT e; from classical dynamnc programmmg model in that the} do
not requlre optimal ration f ormulauon at each stage. Models of this type can be termed
"dynamnc in that 1hey attempt to simulate the producer decision process when there are

PILAERE
r . [
3

changing input and output costs over time. Many of the production and marketing decisions
A
facing becf producers are clouded in uncertainty about future.cattle feedlot performance and

. input and output prif:es. , : \

§ . : \\ ‘

v

Beef Feedlot <Literature Review
The fellowing is a brief review of beef production studies that are relevant to this

’
particular research. It should be noted that.livestock production studies in o,ttxer agicultural

commodities use similar dynamdc programming techmques 3 Q

Bullock and Logan(1970) used statistical decision theory to corhbine apriori
information about the historical pattern of mohth to month price changes, with information
provided by a price forecasting modeloto develop feed and sell decision oriteria for feedlot

cattle. The imporatn® aspects of their dynamic programming mogl consisted of :

1.~ The optimization criteria was to predict the minimun predicted price to feed cattle an

3t These include: Brookhouse(1967), broi,lersm Smith(“1973) dairy herd replacement;
Blackie and Dent(1976), hogs Yager et al(1980)'- cull beef cows; and Chavas et

al(1985), hogs. I _"2-.-;

c etV
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additjonal 30 days;

2. The sell decision was baskd ;)n a liveweight range of between 360 to a 450 kilograms; and
3. . A forecasting model was d eloped to predict average monthly slaughter prices one month

ahead of the decision date.

Wy

The price forecgsting model for feederand slaughter cattle consisted of the following
independent variables: historical monthly cattle m‘arkcting's historical monthly prices,

predlcled monthly marketings, thc average pﬂce in the previous month, the average price in

N the same momh in the previous year, and quanerly dummy vanab‘?es The mathcmatical
i
concepts which the authors followed are similar to many of the subscquent dynamic

programming models of beef—p‘&iuctionsystems, Mathematically they expressed the mon\thly

change in the value of a steer as:

Xs=[Pt+P*]x[W+G]-[Pt]x[W]-C
where: . : '
. Xs = change in the steer's value in 30 days

Pt = current price ‘
P* = price change in next period

W = current weight of steer .

G = expected weight gain over the next period ,

C = expected cost per head of feeding in the next period

\
Kennedy (1972, 1973)* developed several dynamic programming models for
P :

determining optimal marketing and feeding strategies for §eedlot cattle. Kennedy, who is a

/
leading exponent of dynamic programming techniques, states:

\
The decisions entailed in optlmally sequencing cattle liveweight are complex dynamlc
ones. Dynamic programming is shown to be a suitable framework for dealing with

some of the non-linear and discontinuous functions involved.(p.147)
‘ .

(\ The important features of these models were: :
1. The objective,was to optimize liveweight gain and ration composition;
2. The time period mterval chosen was 28 days;
3. The weight interval chosen was ‘seven kilograms over a range of 100 to 500 kildgrams;

4. . There was a choice of nine possible feeds to formulate optimal rations;

5. The metabolizible energy system of ration formulation was used; apd

*’These studies are t8sed on similar research methodology and yield similar results.



) | | | .

6. The discount rate used was based on comparable market invostn‘gem opportunities.
Th% feedlot operator could then base his decision criteria on three available options:
1. to keep the animal for fattening in the next beriod,

2. 1o scil the animal and invest 114 proceeds, and

A}

3. 1o sell the animal and buy a replacement at the initial weight.

"

The oytimization procedure, which is similar {0 most dynamic programming models, starts by
considcring cach liveweight state at the begirmfng of the final period and then¢selects for all
decision optipns that arc open, the one.which maximizes returns in the last period.

'R_ypn(l974) used dyrtamic programming techniques to evaluate alternative selling

N

crideria, culling criteria, and managemelit levels of beef f eedlots. The basic assumptions which

" were used in the study were that growth rates are independent of purchase weights and are '.

. , {
normally distributed, and that purchase weights are normally distributed. Ryan concluded, not

A . .
» surprisingly, that gross margins are sensitive to cattle prices, ration costs and management
: h ]

expertise. The most important conclusion of the study was in Koiming out the errors that can *

L J .
occur in using group averaged data in the analysis of livestock systems. Ryan found that, in

the validation of the model, only 59 per cent of ;hégi:aftle reached the specif ied market weight
.',on the date predicted using average gain criteria. He stated that decision model results that
utilize average data, should only be applied to an all-in ahd all-out marketing system.
| .Clark and fomar(l978) applied Qynamic programminé techniques to pas;ﬁre based

beel production systems. Their decision model was based on a, quarterly year time frame,

.

current and anticipated future prices of feeder and slaughter cattle, feed availability, and
~ expected costs and expected rates of growth. This study is pasticularly interesting because of
the relatively long length (quarterly) of the decision procesé.

. Glen(1980) used linear and dynamic programming to evaluate beef feedlot _

3 The nutritional data used in the study were  based\Qn metabolizable ene'rgy
oefficients. ‘
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Van Poolen and Leung(1986) developed a dynamic programming approach to analyze
* beef feedlot management strategies. The basic ;\)roduccr decision rame‘work of determining
( when to breed or cull beef cows was baécd on the resulting value of their offspring in the
/ teedlot. The fnajor features of this study are:’cash flow is dependent on the age and state of
lhé cow, monthly time intervals, historical feed and. cattle prices were used as orccaslca
prices, and linear programming was uscd to formulate least cosmrations.

These studies provide a briel overview of recent developments in becfadedlot ©

optimization téchniques. T sl{xdics stress that there arc four major considerations in
A ]

-
-

formulating any beel feedlot qptimization probicm:
1. Length of the Decisio&riod

°
This involves determining the optimal length of the decision period based on the

livestock growth stages and the marketing system followed. While most studies use a monthly
time period, this ¢an rarige from quarterly to less than one week. The decision petiod chosen
will depend or%arf]e actual decision framework of the farm operator and the rcliability of

" nutritional and price data. Generally the shorter the time period used, the ﬂﬁ%r arc the data

the National Research Council (United States) or the A
Possible other sources of data are from research feeding trials and on-farm studies. The™
accuracy and source of data used will largely determine the length and number of stages in the

model. P ¢

3. Type of Price Data R, Lﬂf
, A \

The majori,ty of sefies uilize either historical price data or forecasted prices based on
historical prices. In many cases, elaborate statistical procedures have been used to forecast

future prices. The use of historical data and statistical f orecasting techniques seem inadequate

—
.

however, to accurately represent the procedures that beef producers use to forecast future

price§. A forecasting procedure of this type should be based on information that is readily

-
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S _
available to beel ,Producers. A ‘ _ ' . o
4. Va datlon Of Re#ults

*

The vahdauon of resulls is perhaps the most 1mportam and most often overlooked

~

step\ in thc development of rany‘srmulauon model. Vahdagr_on techmques employed in most’
studics, eonsisred of a continuous comparisor'i -Elretween \the projected (target) :results and the
’:prcsem‘ state of the system (actual). Ideally, t_he‘m‘odel slrould be developed 'to exactly mimic
‘hthebécl: producer's production and decision proeess. These results can thenlbe evaluated
- against those generated by theo decision model. Thrs 1mplres that the accuracy of model
‘, predictions must be accessed, rather than lhe data to be used in comparrson This forms the
basic probldm of attemptmg to valrdate any model results namely that of obtaining realistic
and representative data with whrch to tes& mddel predictions.:

_These four eonsrdera‘trons~namely‘ tl}e length of the decision period, vtype of _-nutritiorral .

data, type of price,data, and the validation of results; must be effectively dealt with to insure

that accurate and. realistic results are acheived.



IV.8The Formation of Price Expectations

A. General Theory
In order to accurately model the effect of time in the beef production prd@ss. one
‘must be ablé to simulate the feedlot manager's formatibn of future price expectations. This

futunsttc v1ew of . prices and returns can_be wewed as gazmg into a crystal ball”, and often

yneldsxmmllar results The ratlonal f eedlot manager w111 bast his future pIOJecuons of prices.

on the current information th has available. Thxs mformauon sel will mdude

¢

1. information on beef prices,

i

2. seasonal trends in pfodttetion,

3, "pt_pjectiops of feed availability,

4, eerso‘nal experience, |

5. inf ormation gained from the media, neighbo.urs, and maTket forecasts and

6. the indi'vidual's‘ views of market risk and uncertainty

j R ,;
e
‘The rational feedlot manager will then welgh these sources of information in"order to

-

form an opinion on what the future-holds. Price expectations that are formed by this method
- aretermed "rational” pfice expectations. The feedlot operator's managerial decision will.then

cp

“be based on current prices and his projection of future prices.
Rational Price Expectations

Price expectations are said to be-rational whenever the public's expectations of the

relevant price variable equals the objective mathematical expectations of that variable,

. . 4
conditiox\al on the data set available when the expectation was formed.** In mathem

terms this can be expressed as:

# P(t) = E(t- 1) [P() / 1(t- Do | :

o

*Begg(1982) states that the hypothesis of rational expectations asserts that the
unobservable subjective expectations of individuals are exactly the true mathematical
expectatlons implied- by the model itself.

30
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The left hand side of the equatlon P(t) is the expectauon of price in time t, and the
nghl hand 51de is the expectauon "E(t-1) in the previous’ tlme period of the price'in the next
period P(t) based on the available information set I(t-1). If there are no errors in forecasting,
. then: the individual is assumed to have "perfect foresighf" of perfect‘kﬁnowledge of f utﬁre -
rﬁarket conditions. Forecasting ,erfo;s that d°o 6ccor are assumed 10 be the result of -
inf’ ormation tha:t'was Juhknow’n to :th.e individual when the forecast was made.*’
Sheffrin(1983) states: o 0 o

¥
1

Expectauons are rational 1f given the economic model, they will, on average equal -
the expectation. Expectations will diverge from the actual values only because of
some unpredictable uncertamty m the system. (p.9)

.

The basis of the rational expectanons approach assumes that individulas know the
entire structure of the model and prevxous values of all: relevant variables. The rauonal
kcxpcctauons approach mcorporates new inf ormation as it becomes avallablc and is thus very

sens‘mve to structura] change in the economy Sheff rm(1983) states

?

If' the economic system changes we would expect economic actors, at least af ter a
suitable amount of time, to change the way they form expectations.(p.3)

-This.is 2 major advantage when compared to relatively fixed parameter econometric models.

The rational expectations _a‘pproach, due to the dynarhic nature of the economy, often
_provides more accurate predictions than when just historical values of the ih’di\j&&qal variables
‘are used to form_expectations. g
B. Price Forecasting Techniques

Relation to Agric‘ulture" o .-
In agriculture, a price forecasting mechanism should provide information that is:

1. Representative of a particular commodity;

. - ’ & - - - 2

" 35 Begg(1982) states: ‘
it-is. not attractive to assume that individuals make systematic errors in :
forming ‘expectations, for such errors would eventually be discovered. (p.61)

-
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2. Readrly avarlable to the general public; and
37 Realistic in terms of how producer price expectatrons are f ormed

The most common types of price forecasting mechamSms for agricultural commodities ?
‘ « ! (e
arc: : " i e ' s

1. Economemc models whrch attempl to identify significant variables that af [ cg; price

movements; and’® . ' tf

v

2. Futures markets where price expectations are. f ormed by market interaction béscd op the

information that ig avarlable - : o
It is difficult to aggregate the mdrvrdual prrce forecasts of all partrcrpanls in the
futures market. However, the process of price f ormation in the f utures rﬂgrkc’t context would’
seem 1O mosL closcly simulate the individual producer decrsron process. In addmon produccrs

have more conf 1dence in prrce forecasts that are derer%nned by a decision process similar 10"

~
[N

their own.?’ ' N : V
'c Theory of Futures Markets . _
. . ) - o h .' N ) -
2. Most analysts view futures markets prices as rationally based price expeftations, that =

-play an important wart in the producer price expectation process. Giles and Goss(1981),
- - - ) Ly - . . i . ] T h
among others, believe that current futures prices are unbiased estimates of subsequent spot

prices and state:

Commodity markets themselves especially those with forward trading facilities
anticipate future prices in the process of current price formation. Commodity
markets perform this function because they mcorporate current information,
mcludm’g the cxpectatrons of economic agents, in the detcrmmauon of current prices.

(p1)
This view of 'the futures market is based on the assumptions that:

‘1. The market is competitive;

3¢ Bullock  and Logan(1970) and Kulshrestha and Rosaascn(l980) comam relevant
econometric models of price forecasting for beef cattle.

37 Blackie and Dent(l976) state that managers have more confidence in their own
expectations of future.prices and vosts than those based on a economemc forccasung
mechanism :
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2. Information is available and used r_ationally; and

3. Economic agents are risk neutral._

Price expcetations are formed, through a human decision-making process based on the

.analysis of 1mportant endogenous variables that affect the pnce of the commodrty 3 The

futures market price formation process is similar to the ratronal expectatlons approach The

“formation of a futures price at any point in time is a tesult of the expert appraisal of past

conditions, available information, and cxpectations of supply and demand. Rational price

- formation thus becomes a principle economic role of the futures market in providing guidance

in decision making and resource allocation.

The difference between the futures markAprice and spot price for agricultural
commodities was originally viewed as the price of storage.*® The price of storage was defined
as the difference between the price of a futures contract and the current cash price. This
relative "price spread” then provides mf ormatron on erther the incentive or the disincentive to
store a partlcular commodjty. This view of the prrce spread " was due to the fact that many
of the original agricultural commodities that were traded on a f utures market, such as cottory
were very storeable commodities. In the past 30 years, this view of the role of the futures
market has changed as less storeable commodities have been traded and the market has -
become more sophrstrcated 1o
Grles and Gray(1981) state the essential f unctions of present day futures markets as:
1. To facilitate producer and processor risk managemem by providing facilities for hedging;
2. To facilitate stockholding because of the price spread between futures and spot prices
wtnoh serves as a guide to inventory control (prrce of storage)

3. T%‘x serve’as centers f or the collection and drssemmatron of inf ormatron and

4. Tfo perform a forward pricing function through the market's anticipation of subsequent
/ . . : ‘
{ : .
l“ N . Fl

5 L’n the live cattle market these would include such variables as: breedrng

intgntions, slaughter weights, per caprta consumption of beef, feed avarlabrlrty, export®

demand, and pork and poultry prices.

3 /Working(1949) contains an excellent discussion of thrs vrewpomt

‘°/ Tomek and Gray(1970) look at the hrstory and changmg role of agrrcultural
f ntures markets
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cash prices.

Futures matkets are termed "efficient” if futures prices reflect available information.
Unanticipated price changes, as in the rational expettations approach, are assumed to be due
to new information or shocks to the economy. Thesc errors in f Qrceastin'g can usually be

attributed to one of the followmg f actors
1. Random noise or unforseen economic shocks; °
" 2. Exogenous variables to the system; and
3. Errors in the transm1ssxon of information due to
uninformed market participants,
risk aversion, °
irrational market participants, T

imperfect capital markets, and
transmission costs of market information.

cao o

- .
There are however, many questions concerning the accuracy of futures market

information. These include: , E e ' S SN

1. Do market- prices reflect the expectations of non-farm speculators, as weli as ctop
producers? o . ' , | o
2. Which future contract is the ﬂiest apprc;priate 10 use for f Qrecastjng?
3. At Wthh date should a futures price be observed?
4. " Does a futures contract price represent the ratnoqal expectations of all producers of a

partlcular commodny"

-

The basnc question concerning the use of futures market prices is whether or not they

*

are accurate indicators of subsequent cash prices, when compared to other estimation

techniques.

Rehablllty of Futures’ Market Price Estimates o0

In defense of the role of futures markets in prlce dettrmmatlon Kof 1(1977) states
e ' L 1

It has been shown that well-establishéd artd properly regulated futures markets are
supenor to cash markets in price determination because they provxde central market

prices in open competmve bargammg (p 584) . .

. . LA
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Thls quotc summarizes the most often used argument in def ense of the use of futures
market prices r or future cash price estimation. This argumem is that futures market pI'lCCS

provide readily availible price inf ormation that is determined by open market int’eraction. The

futures market prices for many agricultural commodities have been shown to reflect the use of

4
t

available market information in rational price determination.*’ ‘Gardner(1976), among others,
' states that it was a theoretically well-grounded hypothesis that. the futures pfice of the next
year's crop contract reflects the mz}rket's current estimate of next year's cash. price.
The usual criticism of the future's market ﬁrice expectations approach is that it is not
as ér ficient as some econometric f ofecast:in_g techn‘iques; Just™and Rausser(1981) compared
comvmodit)c/ pricc forecasting using f utuees priees with several comme"rciallif available
_ cco_nom_et{ic l”orecasts.“ They concluded that futures markets performed relatively betler on
average than th economet(;ic' f 6ref:asts, particularly for the more storeable commodities. In
addition they oncludeq that f,ﬁtures mafkets were much more efficient in including new
information in heir f orecasts.
The other major criticism of the use of futures market's prices in subsequent ptice

" estimation is that as the prediction time frame is expanded, theeestimate becomes less

~ accurite. There appears to be little ‘.doubt that this istrue, however it is also true of most.
econometric forecasts. 'This becomes. mue‘ﬁ less of a problem vovith futures mq;kets however,
since new information is constantly being incorporated into the estimation of a -particuiar
futures market price. | . . |
In analyzing the available research on the yalidity of futures" market estimation of
subsequent cesh prices of agricultural co_mmodities, there appears to be suf ficient evidence to

I

support their valid use as a forecasting technique.

41 These studxes include: Leuthold and I-la‘rtman(1979),"Tomek,and Gray(1979), "and

Gardner(1976). .

“2 These included seven, readily avaxlable pnvate and governmental forecasts for U

S. agricultural commodities. ‘

% A possible reason postulated for the advantage of the futures market is that .they
(ie. futures traders) can take advantagesof the information provided by econometnc
forecasts that occur, earlier in a parucxﬁar month .

.

|



The 'Futures Market for Live Beef Cattle oo ;o ‘
Futures'marketfpric;s for livé beef cagtle‘are some of the most complex to estimate, ~
This is due to the difficulty in estimating such factors as: the cyclical nature of be?:"F .
production, female slaughter, birthrate, slaughter weip,hts. breeding intentions, feed
avanlablhty and prices, and-seasonal variatiouns ir supply and demand. It has-also been shown
that the f utures Kmar;kets for live beef cattle appears lo provrde much more accurate cstimates
of" subsequent prices during periods of mcreasmg prices ,rag‘_t?rer than 3ecreasmg prices.* 4,‘(
While some authors doubt ‘th‘e usefullness of beef' catll\ef utures prices in the
estimation of f uture cﬁsh' pri.ces,‘5 the majority‘ agree that they provide accurate estimates
between 1 10 4 months prior to the contract delivery date. These'f inding are substanclatcd in
-Erhlxch(1969) Leutho]d(l974) Gardr&r(1976) Gils and Goss(l981) and Martin and
Garcra(1985) In the majority o,f/cases futures prices perform better than lagged cash pncCs
in explaining subsequent spot prices in this range. This is mgin]y due to the reliability of
market, info'rmation on beef supply and demand factors in_the shorr term (one to four
months). 'fhe,actual prices for live ‘cattle change less frequently than the ururcs m kc{?-

\

antjcipates over time. This volatility in futures market prices however, is ssmewhat

¥, .. . c ) L
compensated by daily market restrictions on the price movement of contracts.

The maicr drawback to ‘»the'accura-te estimation of longer term forecasts-is the relative

- ~ R . =

lack of storeability (absence of 'invemori'es) of beef. This increases the probability of
expectational ercors in price formation due to thébsence of arbitrage between spot and

future prices.,This, is the major reaspmthat the futurgs markets of more storeable -

Iy v )
commodities perform better iy

extent, in beef markets-b)’t K

accomplished by updating esti 021 Monthly o3 quarterly basis, whxch would be

consrstent with a beef producer $ process of revision of future price expectatxons

¢ -

\

Y

. % Martin and Garcia(1985) attribute this to high levels of market instability during
periods of low returns. 1 :
~ ** These include Caldwell et al(198\2\)\Wlartin and Garcia( 1;985).‘

)
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- In summa'ry. the futures market for live‘ beef cattle appear to ‘provide reasonably N
accurate estimates of future beef pﬁces, particalarly in the s'hért,er term (1 to 4 months).
While these estimates ma;y not be perfectly accuarate they are a't least eqﬁal to other price
recastings iechm’ques. They have the additiqnal advamaé@s that the information is readily )

available and ollbw§ a procedure similar to the formation of rational producer price

— - o

xpectations. L . , - -



V. Research Methodology
A. Description of the Beef Finishing qudel

Background :
The success of any beef production decision model is b ed on its ability 1o simulate
the actual conditions tnder which decisions are made. The bee production mode! that was

-

_used in this research was intended to simulate the beel producer's decision making sirategics
. ¢ ‘

based on the beef production systems under consideration. The short-term cconomic returns

from beef finishing operations depend on the optimal use of the firm's resources. When

determining how best to use these resources, the feedlot manager must consider:

Ay

1. Expected changes in slaughter cattie prices over time;
2. Expected changes in feeder cattle prices, feed, and other input prices over time; and
3. The phsysiological (growth)characte;ristics of the beef cattle in the feedlot.

These considerations are impo\rtant when deciding what marketing apd replacement- decisions

will maximize present and future returns to the feedlot.

Qrigin ancil Purpose of the Model
Origin:

" The beef.f mlshmg decision model that was used in this research was adapled from a
hog fattemng model developed under the direction of Prof. Dr. K Ricbe at the Umversxty of
Kiel, West Germany. The original decision model was developed to evaluate hog p‘roduction,
marketing .and replacement strategies bas:ed on ttle use of available on-fa/rﬁeedstocks ..\‘V'ithin’ ]
a fafm piafming framework.‘6 Adap’t’étion of the model required trafislation and

vreprogrammmg into Fortran v compatlble with the University of Alberta cornputer system
The model was originally tested and the results verified using Canadian swine-data. The model*/

was then’, adapted to simulate beef finishing activities and the beef f eedlot demsnon process. .

* A description of the hog fattening. model is contained in Hartjen(1984).

.38
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Purpose:
The rhain purpose of the model is to maximize the gross discounted level of net
returns from the beef f mnshmg operation over a specified time horizon. This is accomplished

through the use of a recursive algorithm th‘?n is used to dctermme an optimal sequence of

- replaccment and marketing decisions. The optimal decision is defined as one which maximizes

" finishing systems.*’

¥

initial state of the system.

the expected returns over a specified number of time periods (planning horizon), given the

Description of the Model
In this dynamic programming modeling technique, it was assumed that the decision
»
maker (f ecdlot“ operator) knows at each decision stage:
1.' the current state of the system;
2. the payoffs (returns) tﬁat result from each action taken; and
3. R}_c new state that is generated from a pa_rtic;ular action..

It is also assufhgd that the feedlot mana;er.has a chQ;ce of altemvgiive actions
(dccisionsz’at each stage of the the decision prdcess. The term "stage” is uéed to describe the
current production or time period under consideration. The term "state” refers to the present
physiéal characteristics of the beef animal and the expected value of these characteristics.
Thﬁ's. within each stage of the\system, tH¥beef animal can be viewed as being in a specific
physical condition or state, This programmmg technique reqmres that one is able to seperate
the states of the system into their component Ba(ts “This means that each stage of the growth

process of the animal must be accurately desgribcdﬁjf one wishes to a ', tely model the beef

g

\Jd‘

The number of time pe;idds or decision stages under consideration are referred to as
the planning horizon. The planning horizon is usually- determined in advance of any decisions.
The length’ of the planning horizon is based on the physical, technjcal and economic

coef ficients of the partncular system under consideration. In the evaluation of beef producuon

‘7In_ dynamic programming terms, this crltenon is commonly referred to as the
"State Seperation Property”. :
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o
systems, the planning horizon must be of a sufficient length to encompass several production
cycles. ¢
In this beef finishing model, the feedlot manager has three basic decision options
within each production period. These optiox;s are: . ‘ 1
1. To keep an animal in the present period and fecd it into the next period;
2. To sell an animal in the feedlot and immediately replace it with a f ceder animal; and .
3. To sell an animalin the feedlot and ‘ol replace it with a feeder animal.

In cattle finishing, as in many agriculiural processes, the timing of markcting and
replacement decisions is critical because of the cyclical nature of thg prbduc}ion process. It is
important that the effect of current production decisions on subsequent production dec.isions
be taken into consideration. The problem thus becomes one of attempting o maxi;nizc\rclurns
over a number of production cycles rather than.in a particular production period. Due to the
sequéntial nature _of this decision process; the problem of dclcrrﬁining the optimal marketing
and replacement strategies must be considered over several production periods.

In this beef fmlshmg model, the optlmal decxsnon process is determined by the

"backward pass pproach”. This mvolves the calculauon of optimal decxsnons lhrough the

\mducnve or recurs've ca.lculanon of the value function. In this, method, the optimal markcung

and replacement decisipn is first calculated for the last produclion period under consideration

(time T). Once this optimal decision is made, the optimal decisions arc then calculated®

~

recursively (time T-1) for eéach production period under consideration. At each stage in the

process, this procedure is repeated until all stages are considered. The mrodel is-thus developed .
on the basis of a "terminal criteria function” where optimization is bascd 6n the final statc of

the system and the last decision process. At each stage in the decnsnon proccss thc discounted

.value oi,‘ the gross margin is recalculated. Any addmons 10 gross margins are addmvc while

any gs;es are negative.** /

The decision process of the beef feedlot centres around the following marketing and
- replacement decision strategies. The marketing decision is based on the assumption that
- ) \\

“ 7 This is referred to as the property . of "additivity". , ) -




“

illustrated throught the use of sample model input and output dasg\_f rom a particular animal.

*'@(The following is a description and mathematical derivation of each process:
AL

4]

animals r.nusl reach a specified minimal weight and condition before they can be marKeted.
Once this stage is reached then the feedjot manager has the option to sell the animal or fatten
him for another time period. The choice to scll or fatten depends on the anticipated future
price for slaughter cattle, the costs of additional eeding and the opportunity coéts (foregone
rcvcn.uc) of keeping the animal another period. In this particuiar model, ihe feedlot manager
has a choice of § marketing options based on weckly‘f‘ eeding periods.

The feplacement decision is based on the relative estimation of future returns from
the r’a)laccmem decision in \relation to expected returns in another replacement period. This
mcar'l‘s that when determining whether or not to replace in the curfent week, the feedlot
manager must consider the opportunity costs of replacing in the next week. The expected
prof itability of the replacement decision will be based on current feeder cattle prices, feed and
variable costs, and the expected slaughter price when the animal is marketed‘. In addition, the
potential gains from delaying the replacement decision till a later time period must also be

P
considered. The replacement decision is based ok the following assumptions concerning the
initial state of the feedlot:
/-\ssumption’ 1. Initially there are no.animals in‘tt_le feedlot.
Assixmption 11.- There is limited capacity in ihe‘feed;ot. ‘ y e

Thgsco two:z_i_ss.umptions ensure that replacement decisions are only made that increase Qt}hg gross
margin of the feedlot over time.

The beef finishing model is based on the marketing and replacement activ or

decision processes. In this research, the description of these decision processes will be

3

A. Optimal Marketing and Feeding Activities:

‘ i
The feedlot manager has the choice of several weight options at which to market
cattle.*” These marketing options are based on expected weight gains, feeding costs and

expected ‘beef prices in gubsequent marketing periods. The following are the mathematical

-

* The number of markeling: options is variable depending on individual decisign.—
criteria. - '
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stages of this decision process:

A

P
igl'&l !

; e e .

1. The expected gross margin GM(t) is calculated based on the minim:.n slaugh‘lcr’

g

and slaughter ;:ri‘ce in the current period; ” LA
2. The expected gross margin GM(t+1) in the next marketing period is lhenﬁtgla?c:dg ",.. {
based on the expected weight gain and beel price;~ o fhik :.f !
3. This Ngture gross margin GM(L+1) is 'then‘discéuméd by the weckly dm‘hﬁgt facidt’“: N

4. The additional feed and other variable costs arc then subtracted from th‘c‘dismumcd £ross
margin GM(t+1). This is equal to the net gross margin after additional costs are

accounted for;

5. The gross margin in the current period GM(t) i$ then compared to the gross margin from
. A
“keeping the animal an additional feeding period BM(1+1). If the future gross margin
GM(t+1) is greater than the current gross margin GM(t), then the animal is,failencd
! . p ,

for another period. If there is no net benefit to be gained from 'fccdiﬁng, then the ariimal
. e
is sold; and , h #

6. This procedure is then repeated for each of the mgting periods under consideratiop, 7
until the maximun market weight is reached (final option).
~ Mathematically the decision process can be written as:

GM(t) = Ps(t) x W(t)

[

GM(t+1) = [Ps(t+1) x W(t+1) x I(t+1)] - V(1+1) -[Q(t+1) x Fp(1+1)] 1

where:
GM(t) = gross margin in current period
Ps(t) = slaughter price in current period
W(t) = weight of animal in,current period ' ~
GM(1+1) = gross margin in the next period
Ps(t+1) = slaughter price in the next period
W(t+1) = weight in-the next period
I(t+1) = the weekly discotint factor
V(t+1) = variable costs in the next period
Q(t+1) = feed quantity in the next period
Fp(t+1) = feed price in the next period

Ve

% In -this particular model all revenues and costs and the discobnt rate are”

~expressed in nominal terms.

R

k-
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The decision' process can nowvbe written in the following form:

IF GM(t). > GM(t+1) THEN SELL/ |

IF.GM(1) < GM(t+1) THEN FEED e \

The stages of thts decrsron process are 1llustrated in Figure V.I. I thrs example the

f ecdlot manager has a chorce »f 5 possible marketmg opttons to chose from. These optlons
* range from a minimal market,werght of 496 krlograms toa final market weight of 524
kilqgrams. 'l‘he l’,irst markeling optlon occur‘s, at time t. At this point in the deeis.io‘n' process,fja
decision ca‘n 'ber made to feed or sell an animal in the feedlot. This decision process is |
continued until the f inal'marketingfoption is reac_hed ’_(t-+4) and the animal must be sold.
B. Optlmal Replacement Activities: * “ : T

The: feedlot manager has a chorce of when to purchase replacement feeder caftle The

“basic assumptron of feeder replacement is that the feediot manager will-replace in the earliest

posstme time- perrod provrded that: R ' ® N ‘ /

1. spaceis avarlable m “the feed.ot B L . | :‘ Lo j
2. | |

3.

i l

- based on the total number of weeks r’equrred to reaeh the mmrmal market werght The

5

mathematrcal calculatron of the. f eeder replacement decrslon proceeds in the followmg manner

1. The optrmal replacement decrsron and gross margm GM(t) is frrst calculated for th '_last
‘possrlnle replacement date. The f mal rep 1ent is-d ined: by.the tji '
(

_requrred 1o grow cattle to the mrmmal slaughter werght Tlns ensures*that no, feeders are
put on feed that cannot be marketed 52

2. The same. calculatron iy then performed.recursweﬁ' for the next week (week t- l ). The

. &
% B Vi ' »;} )
! The ‘r8Placement decision is based on replacement wrth an rdentrcal werght and
type feeder in each period. . ® i

2 If”the total lenght of the 'planmng honzen was 184 Weeks and it required 41 -
‘weeks - to reach a minimal- slaughter werght then the 1ast possible replacement date
~would- occur at week 143 (184 - 4 weeks) D
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resultant value of the gross margm GM(1-1) from replacement in this week (week t-1),
is then compared to the drscounted value of the gross margm GM(t) in the previous week
(week 1); _ 7 .
3. If the value from replacement in the current‘week GM‘(;-I)- is greater then the value in
| the previous week GM(t), then a deci_siorr is made to rerrleee in the current week; and
4, . The'replacement declsiorr isthen repealed recursively for all remaining (t-1) time petiods,
until the final time period is reached (t O)
The optimal replacement decision process can now be written in the f ollowmg form
IF G‘M(t-l) > GM(t)
and-GM(t-1) > 0 THEN REPLACE ' .
In this’ way, the ,al'gorithm calcula,tes the highest attainable gross margin that can be

obtained from the optimal replacement decisions. = S e

The marketing and replacement decision processes of the beef fi model have

%

thus far been presented as distinct and se;ie-rate decision processes et of current

markcti‘rrg‘_decisions on subsequent replacement decision *mus(;; . cf)unted for if the

N

The decrsron model

e W

‘beef’ feedlot production process is to be realistic_:allyurepresen
Zxccormts for _arly net benefits to be acheived from a .replacement animal 'vwhen .,,compared with
the e?bected'returns from keeping an animal ;gurrently in the feedlot. This is accomplished in
the l)eel finishing model through the following decislon criterion® | .
If the expected discounted retrr'm from the replacemerit decislon is greater than the

~ discounted value of the net returns from all exten(led marketing options, thdn sell the

Aanimal that is currently in tlle feedlot and purchase a replacement. .
This model ‘decisi'on' rulé ensures that replacemerrt and marketing decisioris account for the
effect qf current marketing decisions on theleve_l of returns in future production perieds.

The following is a mathematical illustration_ of the replacement pr_ocedure:

A. COS'll CALCULATION feeding and variable costs are calculated for each of the growth -
i

Shases of the animal.
. “OFRe costs in each phase are:
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Cl = - [(Fj x Qj)+Vj]/ (1-L1-L2-L3) . | :
Cl - [(Fj xQj)+Vil / (1-L2-L3 o /\
C2 - [(Fj x Qj)+Vi] / (1-13) |

. Q2

C3
. Ct=C3 - (Pf)/(1-L1-L2-L3)

where ; , ’ _ . J oy
C1,C2,C3 = accumulated costs in each growth period. - ) o
Ct = total cost over the three growth periods. ‘ ‘
Fj = feed price in period j.

- Qj = feed quantity period j.
Vj = variable costs period j.
Lj = percentage death loss in period j.
Pf = purchase price of feeder animal.

" j = growth period(ie.1,2,3).

B. REVENUE CAL&ULATION - The revenue calculation is based »o'n the final weight times
the expected slaugﬁter price at 1\1"1\&: end of the feeding’period.“ This value is then discountcd

by the appropriate discount rate over the time period. Mathematically, the procedure can be

written as: o . ‘ '
GM(T+w) = Ct + [(PS(T+w) x W(w)) x I(w)]

where: . ‘
GM = expected discounted gross margin

. Ct = accumulated costs over the feeding period -
Ps = anticipated slaughter price _
W = weight at the end of the feed.i;}egv period -
I = discount rate over:the feeding period '
T = initial time period '

w = number of weeks in the feeding period

If the total gross myargin of the beef feedlot can be increased by the replacement

decision, then the-replacement decision is made in the period. This increase in gross margin is

4

then added to the total discounted value of the gross margin for the feedlot. If there is no .

replacement decision, then the total gross margin value of the feediot rémains'unchanged. T
N/
"~ Model Output |

The following is a-description and explan_étion of the output generated by the model:

I. Data Requirements: )

s

SIf the total.' number of weeks in the grd%ﬁ};h ;;eriods was 41, then the slaughter
price’ would be based on the projected price in T + 41 weeks.
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An individual data file is required for each type of finjshing system under consideration. An

’

example of a data file is illustrated in Figuré V.1I. The following is an explanation of data

- requifements that are illustrated in Figure V.II:

1. - Beef Feed Trial - number 6f the £ eeding 'system.

2. ID - animal idemification. - |

3. Slaft of QPlan - day and month pf ir\litiél start of thg planning horizon (in this case the 1
st day‘of the 11 th month (Nov. 1)),

4. Planning Horizon - the number of production cycles in ihe model.

at

"5, Feeder Initial Weight - gnitial weight.of feeder cattle. .,,,V &

6. Discount Rate - the percentage discount rate. - G

- T, GrQwing - the f eeaing (growth) periods till minimal slaughter weight.

8. Marketing - the marketing period options.’

"

9. Duration - the lehgth of each feeding and marketing period in weeks.

10. Feed - feed consumpﬁon in each period (dry matter basis). \

-11. Variable - other-variable costs in each feeding period.

~12. Death Loss -‘per'centage death loss in each feeding period..

13. Weight - weight o}f‘:’he animal at the end of each period. -

14. Average Feed Value - feed conversion ratio over the feeding and marketing period.
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I1. Output of Calculated Results:
Q
An example of the output. generated by the model is illustrated 1A1gure V. IIl The -
. f ollowmg is an explanation of these results:
1. Weeks - the current week and month in the planning horizon.
2. 'Meat - slaughter price in dollars per kilogram.
3. Feeder - value of feeder in dollars per animal**.

4. Fpl, Fp2, Fp3 - feed prices per kilogram of dry'matler, in each of the three feeding

+
7

| pérlods 34
5. Fb4 feed prlce in the madketing periods.
6. GM.- value of the accumulated drscounled gross margm over th¢ planning horizon.
7. M.V.- marginal value o;.;eplacement decrsron in each time penod This is stated in
terms #a increase or decrease in the total discounted gross margin.
: 8 "R "- mdxcales the replacement decision in each perlod where "0" means do not

replace and "R" means replace An example of this decrsron procedure is 1llustrated in

Flgure V IV.

9. Slaughter Wt, - The slaughter welght at the end of each perrod and the decrslon to sell or

feed in each period, where "+ " means to Feed and "-" means to Sell. An example of thrs
decjsion- process is 1llus;rated in \Frgure VIV, . ’
10. Gross Margiri / Place /’ Year - this indicates the Value of the*discdu’nted gross margin of
the feedlot in the first year. This value is based orr the feedlot space requlrement per\

animal per year.*

-

3¢ Slaughter and [feeder cattle prices are entered on a weekly or monthly basis in
the data file

35'In this example, feed prices are assumed to be fixed over the term of the
planning horizon.

¢ This is equivalent to gross. Teturns expressed on the basis of the per ammal
capacny of the feedlot.

Lo~
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- FIGURE V.IV: Explanation of the Model Decision Process

A. REPLACEMENT DECISION - assume that the initial state of the planning
horizon is- in week 16 as illustrated.in Figure V.III. At this point a replacement
decision should be made denoted by the symbol " F " in the replacement column.
This replacement decision would generate an increase in gross margin of § 8.16.
This is higher than the gross margin generated .by the replacement decision in the
subsequent week (week 17, $ 2.14). If however, a replacement decision was made in
week 15, this would lead to a decrease in gross margin of *$ 1.45. Therefore in
week 15, the decision is ‘made not to replace (ie. R=0).

B. MARKETING DECISION - assume that one is again at week 16 in the
planning horizon, and the animal has reached the minimal market weight of 496

" kilograms. A decision must now be made to sell the aniaml or feed the animal an
additional week. This decision requires that a comparison be made of the current
value of the animal compared to his value after feeding another week.

-

N

*CURRENT GROSS MARGIN:
GM(1) = Ps(t) x W(1)

GM(D) = § 166 . 196 = $823.36
*FUTURE GROSS MARCViIvN:~

GM(1) = [Ps(t+1) x W(t+1) x I(t+1)] - V(t+1) [Q(t+1) x
_Fp(t+1)]

Y

GM(t+1) = [($1.67 x 503) x..998] -$5.00 -[($.08 x 50)] =
$829.32 S - .

SINCE GM(t+1) > GM(1) THEN FEED ANOTHER WEEK

* The explanation of .these variables has been previously mentioned.



I11. Additional Output:

- The model also prints a gkraph of the optimal marketing and replacement decisions
either in the first year or o.vcr the entire pleinnfng_ horiz.on. An examf)le of this graph is
illustrated in Figure V.V, and outlinesl‘the optimal marketing and replaccment decisions in the

first year. The "+ mdlcates that an animal of that weight should be kept for another pcnod

and the "-" indicates that the anmmh'ho’uld be sold.
B. Price Forecasting Procedure

Background |

In grder to reahze ‘the potential benefits of a beef finishing model of this type, one -
must be able to accurately forecast f uture beef prices. Producer price expectations have a
major impact on the anticipated level of future profits or losses in cattle f eeding. These
expéctations have a significant effect on current feeder cattle prices and placeménts. There is
little dougt that there is % strong relationship between current and expected sllaughlcr and
feeder cattle prices. Gracey(1982) states that current losses in céttle feeding tend 1o produce -
futu.re prof iis by ‘the; downward adjustment of current feeder cattle brices. Cattle feeders
respond fo ldw market prices By attempting to recover thésé iosses inb future periods. They
.attempt to do this by loi_vering the prices they pay for feeder cattle in terms of current
slaughter cattle prices.

This approach however requires that producers can accurately forecast future trendg
in beef cattle prices. In this research, the future beef price f ofecasting procedure wés based on
the assumption that: ' | : -

‘Beef futures market price estimates are a reasonable and rational estimation

of beef producers’ future price expectations.
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The Futures Market for Beef Cattle ) P

The Chncago Mercarmle Exchan. cu}ﬁntly conducts the only North American

futures market for beef cattle This exchange, which started in 1964, offers two [ uturee

o

markets for beef cattle. Q:}q marko; for live slaughter cattle and lhe other for feeder catg'c A

futures contract is a contractual went enforceable by layg, to buy or scll a spccxf ied

-

quantity and quality of a particular commodnty Contracts are identical, in gcncral terms, for

each commodity, and on]y differ in terms of the delivery month and comractual price. The

..
months for which contracts are offered are set by the exchange and contract prices are

determined-by market interaction.’’ The general contractual specifications for cattle futures

are illustrated in Table V..

Relation-hip Between U.S. and Canadian Beef Prices

In order to use the U.S. futuges market 1o forecast Canadian beel prices, it was first
° ,

tween U.S. and Canadian Secf prices. Canadian and

;solely on the size of the U.S. beel market in ‘

necessary to establish the relati

U.S. beef prices are strongly relate

relation to the Canadian market. Tryfos(1973) states:

/

For the most part, the ptice of Canadién beef is d‘epermined by United stat&s beef
prices because of the dominant role it plays over the Canadian market. (p.26)

This relationship is based on the assumption that, in the absence of tr_ar;sf er costs and
tariffs, the Canadian price should be eguivaleni to the U S. price expressed #h Canadian
dollars. Thése results were generally supported by Caldwell(1981). This implies that Canadian
beef prices will automatically adjust to changes in U.S. beef prices. This explanation may

appear to be rather naive, since in the short-term transfer costs and tariffs will affect this

" price relationship. However, if these factors are relatively constant over time then the market

will adjust to compensate for these factors.
In this research, it was assumed that there is a direct functional relationship between

Canadian and U.S. beef prices based on the exchange rate. In order to test this relationship,

* In this rtesearch, the topié of hedging was not addressed.



TABLE, V.l: Futures Market 'Contract Specifications
, , ' P
%r" ' &

’

A. %jAUGHTER CATTLE:

- 40,000 pound liveweight contract

© - U.S. grade 1, 2, 3, 4 choicc steers
- average weight between 1050 to 1200 pounds
- welght range from 950 to 1300 pounds’

delivery months (1982/1983): Jan., Feb:, Apr.,

Ocl and Dec.
B. FEEDER CATTLE: S

- 42,00 pound liveweight contract

- U.S. grade choice and good feeder steers
- ‘average weight between 575 to 700 pounds
- weight range fromr 525 to 750 pounds -

delivery months (1982/1983) Jan., Mar., Apr.,

o Oct ~and Nov.

Source: ° (;Mcago Mercanule Exchangg 19&4 ).
g e

twy %‘SQ
R LR TR S

.

for Beef Cattle.

June, July, Aug.,

2% -

May., Aug., Sepf.,
L]
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Canadian and U.S. slaughter ang feeder cattle prices were compared oniai monthly basis
between the time period 1980 untill 1984, This comparison was based on the monthly weighted
ahverage slaughtér prices for A1¢A2 steers in Toronto and choice grade slaughter steers at

* Omaha. Feeder cattle prices were based on 275 to 320 kilogram good f ecdeg slcc'rs at Toronto
and.275 to 320 1b. choice gfade feeder steers at Qmaha. Canadian prices were adjusted to U.S.

~ prices by the average monthly exchange ratc.*® The means, standard deviations (S.12) and

A cofficient df determination (R?) of Canadian and U.S. slaughter cattlc. prices (& per cwt..)
are illustrated in Table V.II: |
TABLE V.II: U.S./CANADIAN SLAUGHTER CATTLE I;RICES ($ per cwt.).

’

COUNTRY : MEAN : - S.D. N R?

ra

Canada $81.05 $4.25 0774

U.s. -§79.19 $5.00

%
*Signif icance: P < .05 e ‘ e : '

E1 S

@ : . S . .
The results of thg, same statistical tests for feeder cattle prices are illustrated in Table

V.1

TABLE V.III: U.S./CANADIAN FEEDER CATTLE PRICES (S per cwt.).

e

COUNTRY | MEAN SD. R
Canada  $8043 $4.35 " 0.65°

US. _ $82.02 T 513

€

*Significance: P < .05 %
These results indicate that there is a signjf’ icant relationshippetWécn beef prices at
representative Canagian and U.S. markets. The result% also indicalle‘that‘there is a slightly

stronger relationship between slaughter cattle than feeder cattle prices.

$¢ Data sources: slaughter and feeder cattle prices, Livestock Market
Review(1980-1985); exchange rate, Bank of Canada Review(1981-1985).



Becf Prrcﬂ orecastn\g Procedure
| It has already been estabhshed that prices estabhshed on the futures market f or beef

4

| cattle are'based on a, ratnonal price expectatrons approach and that there w srgmfrcant .
‘relauonshlp between,Canadlanand U.S. bee.f prices. There are however, f our maJor concerns /
that must be dealt with when _using futures market pnce expectations as foretasts of
subsequent cash prices. The followmg is a brxef analysrihe these concerns |

- 1 When to Make Price Forecasts Thrs mvolves the. choice of 2 partlcular day or week in 4
month to make a prlce f orecast The date chosen varies from study to study. Leuthold(1974) :
chose the 15th day’ of the f orecast month- Martm 4dnd Garcia(1985) chose the closmg price on
~the thrrd week of the month; and Just and Rausser(1981) used the last day of the month ’ds a
basis to. make subsequent price f orecasts In this rese,errch the closfno futures pric on the last

* day of the month were used 10 orecast prices §subsequent contract months " e
Theoretrcally thls is the best estxmafe of future prrce expectations that encompasses all |
avaﬂable\mformatron.” - 4 .

2. When to Update Forecasts: Beef f utures market price inf ormation' is available for up 10 13 aprm
~ months from a particniar-for’!cast date\ The 'majority of studies indicate that acCurate ‘ >

f orecasts of f uture cattle pnces cart be observed 1 to 15 weeks prior to the contract delivery

- date. Generally as the length of the forecast mcreases the rehabrhty of a partlcular forecast
decreases &0 Forecasts should be M ed whenever new ﬁrd relevant information. becomes .

' avatlable P ‘ ? , _ | |

3. What Beef Price. to Forecast Thgf utures market price fortca\a’should be used to .

Torecast as reahstrcally as possrble subsequent cash prices 1or the same type, grade and

weight classes. of animals as specrf ied in %f utures contract. In thlS research the futures

- ;_‘market' price forecasts were used to.estim‘ate_ the f ollowmg future cash prrces. ,

L‘» L2

¥ 1t should be. noted that futures market pnce mformatron is only avallable for
specified contract months Prices. in nonspecified months were based on a
extrapolatron of these prices.

80 Leuthold(1974) estimated ' the following: coeff1c1ents of determination (R’) for
futures market prices and subsequent cash prices for U.S.- slaughter. cattle: 1 month,
gz 2.;months, 57 3 months,> .41; 4 months," .28; 5 months, .16, and 8 months,
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a. Slaughter Slattle - The average monthly weighted 'p'rice for 450+ kilogram A‘l/_A2

grade steers on ~the Torontp Market. The is equivalent to the [ ntures contact o
specrftcatlons of 500 to 600 knlogram U.S. choice grade steers at Omaha.

Feeder Cattle - The average monthlv we 1gnted price for good 275 to 320 ktlogram
sfeeder, steegs on the Toronto market. This is equtvalent to-the utures contract
specification of 260 to 320 kilogram U.S. choice and_good feeder steers at Omaha.

4. How to Account for Exogenous Pnce Influences: Factors such as tariffs, transfer costs ..
qrade dlfferentlals and the exchange rate tn‘ftuence Canadran ‘beefl prlces in terms of U.S. becf .
prices. It is very dlf ficult to accurately account for these inf luences:when' compar_mg beef”

prices in the two countries. In this research, an index of “Toronto versus Omaha price’ was

used to partrally account for the ef fect of these influences. This index was recalculated

N

: whenever a price forecast was made. ! The f utures price esumates were then ad Justed by this

price index to deterrnme a forecasted cash price. Thxs index should partially account for the

“effect of these exogenous influences over the planning horizoff), if it is révised f requently, R

'
Evaluatlon of Price Torecastrng Procedure . o

i 7y
» . . ;

The actual beef prices for feeder and slau’ghter cattle over the immediate planning

honzon (Oct 1982 to Jan 1984) were compared using two esttmatton procedures. The f irst®

t

procedure (FORECAST) was based on futures rnarket price estrmates adJusted by the .
exchange rate in the forecast month ’I'he second procedure (INDEX) used the f utures pnce
estrmate indexed by the Toronto price divided by the Omaha price in the pxevnous month The.
first procedue will only account-for exchange rate fluctuations. The second proccdurev in
theory, should account for exchange rate fluctuations and the influence of otRer exogenous

f actors Price forecasts were made: 1 month prior to the contract month 2 months prior 0. .

.the contract month and 1 year prior to the contract month The mean standard devratton -

| (S.D.),coeffrcrent of dtermination (R?) and levetof ,srgmflcance (SIG) were calculated for

) )

V“ This index-.was based on the’ monthly weighted average Toronto and Omaha .
~ . prices in.the' ‘month before the forecast is made. If the forecast is made in
S October 1982;- then tﬂe index is calculated based on September 1982 pnces
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" each forecasting pro"cedure in relatiou to actual prices. The results of these tests are illustrated
in Table V.IV: Slaughter Cattlc, and._Table V.ViFeeder Cattle. = |

The res. Jts I or both slaughter cattle and feeder cattle indicate that the price forecasts
provide‘ a reasonable approximation of subsequent cash prices. Tue results appear acceptab]e"
for both the 1 month and 2 month update procedures 62 Thts is consistent wrth the
rccommendauons of ‘most studles on the use of futures price information for beef cattle. The

correlation coeffi icients of the index procedure for both catt]e classes are close_ to 80 percent

and signicant, when a 1 month update is used. In this research the 1 month index procedure

was used to Torecast subsequent cash prices, even though both procedures provide acceptable

rgsults. S ' ¢ '@‘ :

The price forecasting procedure that is used in this research has‘_the following

_advantages: !

1. The information needed to implimeut the f orecasting_procedure is readilyaavailable to beef
producers, - , o - | .

2. The approach ollo\}ved is simrlar to the actual process in which produoers form price
expectattons. and, |

* o
3. The price Forecasts can be easily updéted

The possxble drsadvantages of the procedure are 5

'1. The pnce f orecasts must be updated frequently to provrde reasonable estimates, and

sr» B

" 2. The f orecastmg protedure is based on the perf ormance of US. f utures markets. This may

at umgs cause some maccuracxes in the estimation of Canadlan prices due to exogenous o

BV

factors. , : R , A .

C. Evaluatxon ' B )
The compansoe of the alternattve beef fxmshmg systems and the evaluauon of the

perf ormance of the model was div1ded into two parts. These are:

¢ 1t is interesting- to note that the yearly forecasts ‘of both procedures provide
.relatively high, lgut insignificant coefficients -of . determination (R).

o/
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4

TABLE V.III:SLAUGHTER CATTLE PRICE FORECASTS ($ per cwt.).

PRICE. . . - 1 MONTH_ . 2 MONTH = " YEAR
ACTUAL _ P £

. Mean , ' A $79.05 $79.51 Vot $78.40

- S.D. ‘ o $4.25 . ' $4.18 - ' $4.26

. FORECAST . 4 $78.06 $76.22 n o $71.91
S.D. - $4.55 SRR 170 S B P .17
R%. B U Y ‘ 41
SIG. . . ) * . . Y
INDEX . : .
Mean I $80:03 : $78.25 T $74.20
S.D. ©$3.87 L $6.25 * $1.29
RS ' ' .~ 80 . - 44 Sy

. *SIG. ' : . . P o .

; ‘ ‘ j"”f
.'.\?‘- . é)’}\:

TABLE V.IV: FEEDER CATTLE PRICE FORECASTS (§ per cwt.). - =
PRICE - 1 MONTH 2 MONTH " Ylij"i\R
ACTUAL | L 3
Mean _ . $79.83 $80.25 +$80,64
S.D $4.46 _ $5.54 7 © $4166
FORECAST . . " B
Mean ‘ - §79.21 C$79.93 . 380142
S.D. © . $6.30 o, 8450 ' $0.32

. R . g L84 64 ' 24
_SIG. R : . )
INDEX : TR ‘ R
 Mean o~ $80.19 - $81.41 T$18.92
S.D. $4.86 . $4.18 $0.32 -
‘R% s . .19 52 : .57
*SIG. R : P e .

) 7 . . . . ”3

* *SIGNIFICANCE: P <. .05
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Pvaluation of Beef Frmshmg Systems
This evaluation is mtended to test the f ollowmg hypothesrs
There is a signi ﬁcant difference in the gross margins of alternative bee f ﬁn.ishr;ng
systems in Atlantic Canada '
ln order to test this hypothesis, mdrvtdual model results were determined for each
ammal in.cach f mishmg system The mean and standard deviation of the dlscounted gross
. margin per year were then calculated for each system A statistical companson was then made
to -determme if there was a signifiicant difference between the systems under consrderatron. In
this evaluation 'hist‘orical slaughter cattle and feeder cattle prices tNere used. The evaluation of

this hypothesis was based on the following two decrsron strategres

I: F ixed Marketing and Optrmal Replacement Strategy All animals were marketed at the

. 5“'

mmrmal slaughter werght The only decision made was whether or not to puxchase

replacement feeders.®? ‘ | )

I Optimal Marketing and Replacement Strategy - In this strategy, the ektended marketing
options of the model was evaluated. The optirnal replacement strategies for each anirnal were

also determined. . |

l"’

« % B o f
l:valuatron on a Continuous Feedlot Basis ' '

The optrmrzatron crlterlon that was f ollowed ® the model (ie. gross margin) does not
account for any benefits that might occur if the feedlot were considered to operate on an o
on-going basis. These benefits occur from following the optimal marketing decisions generated
by the .r_nodel even if there is no réplacement decision. The beef finishing model vtias used to
determine optimal rnarketing and replacement strategies that could be eyaluat'ed on an
Aon-going f eedlot basis. The decisions of the model were evaluated using‘a accounting
procedure to estimate beef [ eedlot returns. * This evaluation was used to test“the following

. 7

hypotheseis: S T, SRR

%5 The fixed marketmg option * was "forced" on the model through an increase in
_variable costs in the other marketing periods.
¢ This was be based on a spreadsheet approach usmg an JBM PC.

t
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L1]

”

Atlantic Canada bee f producers who follow a fixed maﬁiketing and replacentent

strategy could increase their returns by followmg a markging and replacement

"‘."- .\t,'

strategy based on forecasted prices. @ ) ‘“w

5

A%

-~

In order. to test this hypothesis, one represematwe ammal was e\i‘al}ated from cach
cision strategies:

f1mshmg system. This evaluation was conducted: based on t,hc followmg,
I: leed Marketmg and Replacement Strategy with Perfect l\nowlcdge “This encompa%ed a.
f txed marketing strategy (minimal slaughter weight), with immediate replacement by a feeder
~ animal. This analysis was based on the assumption of perf ect knowledge of future beef prices
.and COSts. , |
I: Ontimal Marketing and Replacement Strategy with Forecasted l’ri.cesl - This procedurc -
involved the evaluation of the beef finishing systems using forecasted prices. This provided
“ ‘data to evaluate the forecasting ability of the model. Price forecasts were updated ona
monthly basis. Marketing and replacernent decis“i'o‘ns were evaluated at onc month intervals
l)ased on)the model decisions using forecasted prices. | |
This evaluation of the beef f inishing systems was conducted based on the following
‘assntnptions: o | N
1.” The bf:ef feedlot Was consi.deredvto opetate on.an on-going basis. It was assumed that aﬁt
the beginning of the planning process, there was an inventory of cattle in the feedlot.
These cattle were distributed evenly at 20 percent, 40 percent, 60 percent, and 80 percent
of the minimal slaughter weight. ‘The beginning inventory value of theee animals was
based ‘on their weight times the slaughter price at the beginning of the planning period;
2. Cattle were moved through the feedlot ona weekly basis. Each week the aninal would
© enter a new welght category based on 1ts expected gain in the week;
3. Cattle were marketed and replacement feeders purchases made in, accordance with the
strategy specif 1ed in beef f 1mshmg model;
4, Feed and other variable costs were be calculated on a weekly basis for each animal in the

feedlot; ' l.

time period under consideratjon was one year;



| | o 80
. ) . o ' ’ ! ‘) ) . ) '
‘The inventory value of cattle in the feedlot at the end of the year was based on year end

slaughter prices and weights;
The total undiscounted value of returns was then calculated for each system during the

year. This was adjusted by accumulated costs and any change in inventory value to

“determine total profit for the year. The calculation of gross margins per yéar are based 4\‘;"} N
. : v £
on the following fofmlila: Bt
Gross Margin = Sales - Feed - Feeder Purchases_ -‘Variabl“e‘ o+ lnventor); change;' and
. The individual results of éach system under the various decision criteria w?then o
evaluated. " - (-_

-

Conclusions and recommendations were based on these trial results.

»




V1. Research Methodology: Data Base

A. Physical Data: Beef Production Systems

‘ Four beef production systems were evaluated utilizing research trial data from the
Agriculture Canada Research Station in Fredricton, New Brunswick.** The four systems were:
potatoes and forage, barleyand f drag\'e;. free choice silage: and backgroundittg on silage with
barley finisfting These beef production systems were assumed to be representativc of beel
production alternatives that currently exist in the regton The f ollowmg is a bnef descrtpuon
of these beef productton systems, Systems I and I can be considered as bcmg representatlvc
of intensive f tmshmg systems. Systems HI and IV can be considergd as being _representatwe of
extensive finishing systems.
SYSTEM I: A high level feeding system based on cull potatoes and silage. The animals
recetved cull potatoes i gradually increasing amounts 1—11; tc; a maximun of 15 kilograms per -

day of dry ther. The animals -also recelved grass artd grass - legume snlage for the first 210 .

days (ad libitum). The animals were fed corn silage from 210 days until slaughter.

SYSTEM II: A feeding system based on rolled baﬂey and silage. The animals were [ ed ina

similar manner to system I, except that dry rolled barley replaced cull potatoes. Barley. was

fed in gradually increasing amounts up tota maximum intake of 3.5 kilograms of dry matter

| per day.

SYSTEM III: A feeding system based on free choice (ad libitum) silage. Animals wetc fed
grassand grass-legume silage for the first 210 days. :Corn silage was fed from 210 days until
slaughter. o N |
SYSTEM IV: A 210 day l;ackgrounding period of grass' and grass‘-legume silage followed by a.
high level of barley.f eedittg until slaughter. Animal's were fed to gain approximately 0.7 |

kxlograms per day in the backgroundmg penod The ration was changed to corn silage and

barley after 210 days.¢®

65 A description of these trials is contained in N1cholson(l984)

% Dry rolled barley was’ gradua]ly increased to a maximun of 3.5 kllograms (dry

matter) pet day .
. e

»
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Conduct of Trials S - | 1

The following is a brief description of the specif ications" of these research trials:
A. Trial Period: The trial.was conducted between October 1982 and Septemberl‘l983.
B. Typc of Ammals 64 sprmg born beef calves were weaned in early October at
approxrmatcly 6 months of age and 200, knlograms These calves were. then precondtttoned for
3 weeks before begmnmg the trial.¢” The steer calves were drstrxbuted among the 4 systems to
equalize the mean. and standard deviation of initial weights. The tria_l started the last week of
October, 1982. | .
C. Initial Weights: The means and standard deviations (S.D.) of initial weights is shown in
Table VLI: . .
TABLE .V‘l.l: MEAN INITIAL WEIGHTS OF ANIMALS

SYSTEM . MEAN . S.D.
. - )

I | : © 203.1kg . 40.09kg

1l < - 203.4kg © 37.43kg

m - s . 203.6kg 37.27kg

v ' : _ 203.5kg © 40.10kg

D. 'Implants: All animals were implanted (Ralgro) at the start.of the trial and at 120 days.

. E. Weight Recording: Live we%ﬁts wver% initially recorded at 28 day intervals. As animals
approached slaughter weights tvere recorded more frequently at 2 week intervals. |

'F, Slaughter Welghts The targeted slaughter werght was 465 kilograms (hvewerght) provided

the ammalssa‘gpeared vrsually to have reached Al/A2 carcass grades. Large framed steers were

& z,% higher slaughter weights and smaller framed steers to lighter weights. The

means arfa'ndard deviations (S.D.) of slaughter welghts are illustratd in Table VI.II
O ‘ : L (

v,‘ -
-«

[

$"During this precondmomng pwqg all ammals were vaccmated and dewormed

@ ¢




TABLE VLIl: MEAN SLAUGHTER WEIGHTS OF ANIMALS o RN
SYSTEM : MEAN S.D.
I | | . 457.1kg | 26.48kg
no | C 45likg | 37.97kg
1 - - 471.1kg ' 36.65kg
v . 481.8kg 29 .40k

o
{3

G. FEEDS: All feeds were weighed arldu recorded on an individual animal basis. Feeds were
anaiyzed for dry matter content, total nitrogen and metabolizable encrgy.}" '
H. Supplements: All animals received 1 kilogram per day of a protein, mineral, and vitamin
. supplement throughout the tria;] périod.“—
The sufnmary of _the individual trial results izs‘i‘llustratcd in Table VL.III: All feed

weights are expressed on a dry matter basis. :

¢ The range of crude protein content on_a dry matter basis were: Barley, :
10.02-13.68 %; Potatoes, 8.96-12.36 %; Grass silage, 8.4-13.75 %; and Corn silage,
8.31-11.25 %. '

*This supplement contained 40% barley, 50% soybean meal, 4% molasses, and 6% of
a vitamin-mineral mix. ' . T a



TABLE VLIII

: MEAN TRIAL RESULTS FOR EACH SYSTEM

.67

&

D

1.10kg

'VARIABLE SYSTEM 1 SYSTEM II SYSTEM 111, SYSTEM IV
%
In. Wi, " 203.1kg 203 4kg 203.6kg 203.5kg
Fin. WL, 457.7kg 451.5kg 471.1kg 471.8kg
"Gain 254.6kg 248 1kg . 267.5kg 268.3kg
Days 239.5 . 2295 290.6 294.5
Grain 0.0kg 399.1kg 0.0kg 199.4kg
~ Potatoes “ 490.8kg 0.0kg \ © 0.0kg 0.0kg
Silage 917.3kg 943.9kg 1586.2kg - 1364.2Kg
Premix 215.0kg 205.1kg -258.5kg 262.8kg
D.M./Gain 6.4 6.3 69 69
Gain/Day 1.07kg 0.93kg 0.91kg

The important pbims of interest in Table VLIII are:

/

-

. R . . . (
1. The heavier finishing weights, longer days on test, and lower feed conversion ratios in

. systems III and IV compared to the other systems, and

2. The higher average daily rate of gain in systems I and II compared to the other more

/} extensive systems.

_ Evaluation of Physical Data

The feeding trial results for each animal were broken down into three growth stages

“(periods). The growth periods were based on the type of ration being fed and the expected

rate of gain in the period. The feed requiremehts and gain in each period were then calculated

and incorporated into the model data base. Individual rather than pooled data was used due to

the wide variation in the initial and final weights, feed intake and feed conversion, and the

average rate’of daily gain. These variations made it very difficult to extrapofate representative

data for each system under consideration.
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Extended Marketing Periods N
In the originél research triél, all animals were marketed when ulxey reached the
specified target sriteria. in order to providg'fiata to evaluate various marketing options, four
additioniil weekly marketing periods were a&‘ded to individual animal data». The f eqd '
consumption and weight gain in these periods are based on animal performance in the
. ;brevious 28 day growth péiiod. The four weekly periods were chosc_'n 10 prpvidc sufficient
dau; to evaluate individual systems, without the risk of individual animals achciving a lower
‘carcass grade.’®
Representgtive Animals in Each System:
The evaluation of the alternative beel production systems on an 'on-going'l'eedlol basis
renuires the choice of a representative animal from cach system. These animals were chosen
based on the foltowing Triteria: .
1. The animal must have acheived an Al carcass grade,
2. These animals must be of approximately the same initial weight, and xl\ '
3. These animals must be \A%Bin alo perceﬁt range of the mean initial weight, mcan average
daily gain (A.D.G.) and mean feed conversion‘ratio (F.C.R.) of the particular system
they fepresem. |

The relevant statistics on cach representative animal are outlined jn Table VI.IV:

~ Table VI.IV: REPRESENTATIVE ANIMALS IN EACH SYSTEM

SYSTEM INT. WT. FINAL Wt. ADG. F.C.R.
1« 191.0kg 455.0kg 1.04kg 6.3
o 204.0kg 468.0kg 1.19kg 6.2
1 192.0kg . 451.0kg 0.96ke 7.0
Iv - 186.0kg Cm6okg 097k - 6T

.

S

* This approach may slightly’undervalue feed intake in these additional periods,,
since animals require more energy for maintenance at higher weights and ages, as
well as having a higher proportion of the weight gain in the form- of fat.

4
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Beef Price Data ‘b :

| Atlantic Canada doee not have a single major livestock marketing centre. The
ma jogily of cattle are marketed through local livestock sales and slaughlering"plants. This
makes it very dif ficult to obtain accurate data on historical slaughter and feeder caftle ;rices.
Historically, regional beef prices have followed price trends on the Toronto livestock market.
Thercfore in this research, the assumption was m?ge thet Atlantic Canada beef prices will
~closely follow Toronto price trends. The monthly weighted, a\./erage Toronto price for Al/A2
slaughter steers was used as the basis for slaughter cattle. prices.” The feeder cattle price was

based on thc monthly weighted, average Toronto price for 275 to 320 kilogram feeder steers,

et ot

The majority of the { eeders in the trials were in the 180 to 275 kllogram range. Therefore the

‘\\

Toronto price was adjusted to reflect the historical price premmm f or these 1§0 to 275
kilogram steers.”? S ) e

Historically, there has been a price differential between Atlantic-Canada beef prices , *

»

and Toronto beef prices The reasons for this price differential include such facio}s a"% N

transportauon costs and proximity to maJo, retail markets. In an attempf to estlmate ths R
price differential, a companson was made between f eeder cattle pnces in Truro Nova Séoua .
A
and Toronto in October, 1982.7 The prices of the 1982 Truro sale were compared to the " ‘¢ :
AR
Toronto weighted, weekly, average prices in the same period. The comparison,'BasedPn " f *A :

similar feeder classifications, indicated a price differential of approximately $,0.'_0‘6 _per g .
: €5
kilogram.™ This price differential was applied to both feeder and glau_ghter cattle prices;:th?s

provided a crude estimate of the actual price differential in the time period coveéred in the

model. The formulas to adjust cattle prices are:

" Livestock Market Review(1980-1984). L
’ In the time period Sept., 1981 till Sept., 1982; this premiun 'averag,ed $0.03 per
kilogram. :

I ln early October, the region's major fall feeder sale xs held m Truro
" ‘Livestock Market Review, Oct.21, 1982 e
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A. Slaughter Cattle:
ASp = TSp - Pd

where

ASp =, Atlantic Canada slaughter price
TSp = Toromto Slaughter price (A1/A2 steers)
Pd = Price differential (Toronto/Truro)

B. Feeder Cattle: ‘ : .
AFp = TFp + TPp - Pd ~ s

where: ’

AFp = Atlantic Canada feeder price

TFp = Toronto Feeder price (275 to 320 kg. steers)

TPp = Toronto price premium (180 to 275 kg. steers)
" Pd = Price differential (Toronto/Truro)

i n

, . .
Livestock Production Costs .

The derivation of livestock p{oduction.costs were based on the following assumptions:
Assumption I: Livestock production costs, exclusive of feeder cattle, remain constant over the
entire -planning-horizon. This assumption was made duc to the following rcason. Beef |
production input costs remained relativly constant during ti1e period under study. The farm
input price index for animal production in Egste{n Canada changed very little during this time
period. Between the 4th quarter of 1"%89 ’and the 4th quarter of 1984, this pricc index changed
by less than 2 percent. " v
Assumption II: The beef feedlot _is already ."considcred to be in existence. This study was not
concerned with the feasibility of constructing a feedlot and thus only variable operating
expenses were considered.’® .

S

Assumption III: The rations are assumed to be fixed for each beef finishing system under

&

conéideration‘. In Atlantic Canada there is a limi@ choice of f eeds availgble and the ma jority

of beef feedlots operate on a relatively fixed ration basis.

1

o

75 Statistics Canada(1984). 4 o

¢ Fixed costs of production. are jt considered. These include such items as : .
depreciation on buildings and eqfpment, long-term debt repayment, and return to
owner's equity. : : ‘
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fhc following is.a breakdown of the productron costs included in thrs

analysis and

N

v - . -

w7 &

: thli source’ .
A. Feed: Feed costs were based on a market value approach whenever possible.
1.° Barley prrces were based on the av%rage prodLﬁ:er pnce for the 1982/1983 crop year e
2. ‘ Cull potato prices were based on their avverage transportation costs to the feedlot. These
» - : : r

potatoes have no other market vaiue;”

w'\.

o Thv are no documented prrces for silage in the regron Therefore srlage prrces Were
based on cost estrmates derrved from a lmear programmmg moder usmg 1982/198‘3 input
wprrces.‘9

The l'eedcosts,that are used in the analysis'are illus,trated in Table VI.V:®

o ; . T . v o ¢ v
. Table VI.V: FEED COSTS PER TPNNE OF DRY MATTER. . S
. FEED < | K COST/TONNE ‘ | o
BARLEY ' IR $150.0. * » EUREEE
POTATOES - 3660
| GRASSSILAGE © . . . §1000
CORNSILAGE .. . - $&800 \
SUPPLEMENT = -~ EE 83700 b
. B. -Yardage' The term yardage is'nsed to denote 'al‘l other variable costs of‘ produc'ft'en‘
"iexclusrve of f eed and fee‘der cattle c05ts Yardage charges 1nclude the foHowmg COoSts:
1. Hiredlabour, R T S
220 Tractor‘and equipment operating.expenses, T o S
o - & ; p - Al pﬁ R e o’.:_/ ;
3. _Maintenance-of buildings, - ' R
4. .'Utxlmes e o ,
: » % .

P, E, 1 Agrtcultural Stattsttcs(1°R4) ) o
. Nicholson(1984) |- - - N
9 - Lovering and Treat(1979) : ‘
| Costs are expressed on a per tonne dry matter basrs

v T

~
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6. Bedding, and . o

- 4

7. Waste d1sposa1

These costs were estrmated using a lmear programming mode! of a beef f eedlot " Thrs

© )

~ model calculates costs on a per head basxs based on the capacrty of the fecd\bt The ca’leulated

i

» yardage fee was charged to the feedlot on a weekly basrs per head Fpr the purposcs of this

analysis, the yardage fee is $0.35 per day. Yardage f ees remained constant throughoutv_the

»

£ mrshmg period and plannmg hOI‘lZOH N

o> -
C. Dcath Lossj Death?ss wﬁﬁyary depending

Py

on the type of ration.led, manhgement

. 9 Y

. practices, clrmatrc cod&nsﬁnd the condmon ot‘ feeder cattle In thns research al percent
figure for death loss was used 8 Death 1 1088, WS charged equa&ly in the 3 grewth stages of |
each beef f mrshmg system There was no allowance f or death loss in the hﬂ\,f our weekly
markétmg perrods (exfénded data). . o . o \
D Length of. the Plannmg HortzOn The length of the prdnnng herizor was set at 4
productron cycles for each system Thts prbvrded a suf ficient time { rame over which to

evaluate alternative ‘beef productton systems.“
g o . v
Cﬁ Chorce of a Dlscovnt Rate ’ R : L Rk

- s .
. )

The chorce of'a partrcular drscount rate has a maJor 1rnpact on the level of M uture

N

returns from the enterprrse The drscount 1a s used to compare expected f uture returns

»

from the enterprtse m terms of present levels of returns. The drsceunt rate thus reflects the

+ Y

24
relative risk of future returns in terms of present returns. In the review of studecs on asset

r"eplacement,'most.authors recomnlend that the drseount rate should be bascd on_the levet of '

T

/returns of comparable investments. “ %

2 T Vs S

o \ ’ T\ ' 'M ) 'l ;
. ¥ Based on cost. estth a@s '?xed "oy the author and contamed in Ntcholson(l984) E
. u Yardage and:: su?blement 8T @bﬁibrned when entered as data in the beef
finishing modet., * "% go g %d
3 This -'is consrstent» wrth*r strmates Gﬁ‘fttat ds in Ntcholson(1984) and Van

~ Deurzen( :g,\%. these . types “of . finishing - Systems. .
. The 'le l%.these productrorf cycles varies from 27 1o a4 weeks

4 ~

e

sl



The level of antrctpated returns in these enterprrses is based on a riskless rate plus a
risk prcmlum specrf ic to tlte enterprtse The risk premtum is based on the expected risk of the
enterprise: when compared to other mvestment alternatives. This risk premium is usually based
 on the historical evaluatt'on‘of investment returns and thé variation of these returns’ As*®
" previously mentione_d ‘this method of determining a risk adjus‘te‘d' diseount rate. is generally
ref crred to as "The Capttal Asset Pricing ‘ﬁodel " Thrs model is based on a riskless rate,
usually based on government backed securities, plus a risk premtum based-on the hrstorrcal S

performance ol“ the firm. In many economic studies the expected rate of return on a portfolio

of stocks is used as the basis to establish a risk premium. Stocks in general are cha:raeterized

. as havmg relattvely hrgh levels of returns when compared to less rrsky investment$“However,

there is also a hlgh degree of vartabrlrty in yearly stock market returns. Beasley et al(l986)
found that common stocks in the United States returned an average annual risk premium of

8.3 percent over government treasury bills.*¢ \ 4

4

In Canada thet Toronto Stock‘Exchange "300" C'omposite Index is commonly use’d as

a r?gasure of the rate of return on'a stock market portf olio. This index is based on the
. ™
werghted average value of a representatrve mdex of 300 Canadian stocks f rom 14 maJor
' &
groups and 43 sub - groups. .'I'hrs,‘returns mdex measures changesm th¢ values of these

stocks as, well as any dividends whrch may accrue. Boyle et a ound that the average

N4

annual rale of return of these mdex stocks was 11 7 percent in the perrod 1949 to 1981 Over
the same'penod stock market mvesto:s-—-recerved a. ayerage annual @Sk premﬁn of 8.1. percent

above the return on Canadtan treasury brlls 37 o , @

P .

,,The_ coefficient of variation is ‘standard nsk measurement that can be used to
compare the relative risk of alternatife investment opportunities. Mathematicaily ,the
dseff icient of vagiation(C.V.) isstated‘as:

-

1 Brrgham and Grapensk1(1985) state that 2s’a general tule mvestments with ° hrgl‘l%?‘
hrstor?P/ returns have larger standard devratrohs ‘fhan mvestments with lower .
historical “ retprns, ..

% This was ‘based on the average a al rate of gzeturns on common stocks and :
U.S. treasury bills from the perpd 6 to: 1981. - g

- %7 Beasley et al(1986) containsa detailed historical - analysis- of the relatrve degree of

nsk and _Tate of re}turn' for 2 varxct} of mvestment alternatives. o o
- ,‘-,,,s*éi» - : C . L -
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‘4 CV.=S$D./Er D

* - where:
C.V. = coefFicient of variation .
S.D. = standard deviation of expected returns S '

.

Er. = expected average rate of return
< .
The coefflcrent of vanauon thus measures the amount of risk per unit of expected. return As
an qxample let us assume we have two investment opportumues A and B We know the,
rrskless rate, the risk premrum of investment A and the Coefficients of variation (C.V.'s) of
the two mvestments The formula to determine the approprratc risk pr hium for an
mvestment is: ) o
Rd = Rr + [Ra x (CV(b) / CV(a))] T
- where ‘ ’ : ‘ S ol
Rd = requrred rate of return : : et b 4
. . . *"% : ,
Rr = riskless rate ) , o A '
.- Ra = historical risk premlum of investment A ‘

CV(a) = coefficient of variation of A o
CV(b) . coefficient of variation of B : : -

If one also assumes that: o -
Rr = .03 percent |, ‘ o
Ra = .08 percent o« K E
CV(a) = .20 o | . ' L
S CV(b)'= 10, -
Y : )

Then: ® - o o S . SO

R 03%+[O x(10/20)]—07% A ‘ o . Y

“The risk premium apglied to a beef [ eedlot operauon should 1deally bc bascd on the

~ coefficient of vanauon of feelll retums in felatron m&huoef frcrem of variation of stock

market returhs."’lﬁhis is based ¢n the assumptronsthat: _J ‘
1. A ndrmal, stablefisk premium exists for the stock market portfolio such that the
expected future risk premium can be measured by the average historical risk premium;

.. and - - N,

2. A portf oho of stocks that hds a srmrlar Tisk exposure over mme as the beef feediot could

« B

be 1dent1f1ed - e 8

& * 4

~The detertnmauon of a coeff 1crem-oﬂ/arxauon of th,e feedlot enterprrse rcqurres

-




. ',Lype of mmtment The rate of return on 60 day querrﬁnent o“f Canada treasur

*

little reliable information of this type available.'* A possible alternative method would be to

compare the means and standard devrauons of slaughter cattle and feeder cattle prrces over a
extended trme penod This however ‘would strll be inadequate to accurately measure the
rclative rate of returns and rrskmess of cattle f eedmg Due to these factors, the risk prem{um
used in this research was based on the hrstorrcal rrsk premium of the stock narket

portf'olio"" The use of this risk premium was "based on the assumptron of similar risk

cxposure between the market portf oho and beef finishing Operatrons

u..ﬂk

There are Lwo drscount rates that will be used in thrs research 9 These are:
P

1. Rrskless R’rte Historical Prices !
-

In this case, f utw “beef prrces and input costs are knowrt with certainty over the

planmng horizon. under consﬁeratron This is equrvalent to a world of "perfect knoWledge '

. e

about future returns. The drscount rate chosen’ should ref lect the apparent ,rrskles’,of_ this- N
s "'was‘ o

——

' chosen as an approprra@‘rrskless rate after the evﬂvha&‘@n of seyeral alternatrves Treasury

A bllls of this type are consrdered to be a very safe and relatrvely,rtskless investment. Their low

risk of def ault and short term‘%o maturlty ﬁiean that therr rates of return are very stable

These tvpes of treasury brlls also have a- term waturrty that is srmrlar to .thc length of the
W

producuon cycles of the beef fmrshmg systems being analysed The riskless rate was based on,

the expected rate of return on these treasury bills at the begmmng of the plannrng ,hon%.’{‘ m‘.-,@;

This is’ consrstent %nh the feedlot: manager s ‘best estimate of a nskless rate over the planmng

4 ey e

be - . B
horrzon ‘ ’ _ - ‘ Ll
’ ) . : . )
- i
: 9
T e . ) ) . .
'* The “author trred several possible soutces* of* mformatl(\ In all cases however, the
information- was not sufficient ‘to make a valid comparison.! - L >

'* The market portf oho in. this' case was based on the T.S.E. "300" Cohrposrte
Index.
** As pgviously mentroned the drseount fate is expressed in ‘nominal terms. ) »

A Thrs rate was ¥1.29 percent in October 1982 Source: Bank of Canada Review,
- / N

October 1982 . e »

‘.')
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- 11. Risk Adjusted Rate: Foﬁasted Prices

In this case, rnost mput costs and lrvestock coel‘ ficients are assumed to be known wrth

. L

certarnty However slaughter and f eeder cattle prices were based on-a price [ orecastmg T ‘.‘ o

_procedure, In any f orecasung pr0ceduro there is a high level of inherent rrsk based on thc

P ol

accuracy and relrabrlrty of tbgfxorecasts This is partrcularly true in- the feedlot enterpnse
ed

since future slaughter and feedemcattle prices have a ma]or 1mpact on cattle f eedmg

Composrte Index and government treasury brlls over a 20 year perrod from 1962 to,w.
Thrs data period was chosen smce it was of suf fi 1c1ent length to provide a rehable indication of
iy the historical rates of return of mvestment Opportumues * The mean (Rr) and standard

deviation (S.D.) of the average annual percentage rates of return of several mvestmcnt

opportumtles are 1llustrated in Table VI.VI. The returﬁs onlto 3 year and 10 year

Government of Canada Bonds are mcluded for comparative’ purposes.

¢ T e ’wv»»m
.

-

% Gracey(1982) states that the most 1mportant determmant of cattle l'eedmg profrts
is the future price of slaughter cattle.

* % "This was based on the assumption_ of no risk 'drsooum 13! the determrnatron of .
the futufes market: prices for beef cattle.- :

94 Bank.of ‘Canada Review (1962 to 1981), and Toronto Siock Exchange Fact

Book(1982). -

% Shorter term. evaluation is - meaningless due to varrauons in average annual rates

of Teturn. in the market portfolrb .

R

- nn‘r'q
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TABLE i M ALT ERNATIVE INVESTMENT RATES OF RETURN Xl
INVESTMENT . | ~ Re . sb.

e TeBills e e M | " 3.61%
Bonds(1-3) 0 & T e o 2.94%

O i - ; m. SN L . N - ,f'“
Bonds(10+) - | Loy S 1.96% ) . 3%
T_S_E_“ - - ‘ i ) v‘ ‘;: ; & ’0% : .

. . As 1llustrated in Table V} VI, the expected average ann

LY

'y

173 ‘the rrsk exposure of the investment increases. Treasury bills are consrdered a safe, rrskless

\. investment-, Longer term government b.onds have higher. ra‘tes of return and mcreased risk
K exposure dué to fluctuations in mterest rates. The stock market of f ers the hrghest potstral .
for profit and, the hrghest rrgk exposure. THis high level of risk exposure of the stock market

¥

is rllustrated in the the standard devrauon of its returns when compﬁed to the other

mv%stmcnt rtumt‘res. Based on this historical data, the rrsk premium of the stock market

. s . Lo A :
compared to treasury bills was 3.8 percent annually. This risk premium was added to the

+ riskless rate to determine the risk adjusted rate. In-this case the risk adjusted rate that was

“used was 15 peregpt.’s. . i

‘The, drscqmt rate that ‘was used in the model could perhaps have been more lccurately

determined on a mdrvrdual producer basrs Beef producers may hgve quite accurate hrstorrcal

returns inf. ormatron on their own operauons Thrs inf orma‘. could more accurately reflect

. =

* the: rrsk exposure and risk premrum requrred in mdmdual ief finishing operations. »»

L} ; . »
e iy ~
» o -y
b3 8
. _
o ‘ ’ Land .
. This is baged on a risk premium of 3.8 percent and "a - treasury bill rate B \

(October,1982) of 11 2 percent.

v

k]
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’ ‘fAf: Evaluation of Beef Finishing Systems

>

-

g

VIIL. Analysis of Results

Fixed Marketing and Optiinal Replacement Strategy

. {
-

. In this strategy, the ifdividual beef fininishing systems were evaluated on the basis of 0 o

a f ilxed marketihg strategy and optimal replaceme_nt strategy generated by the decision model., )
The optrmal replacement decisions are based on, historical beef prices. Since only opumal ) w?
replacement decisions were determined by the model, this strategy can. be eq,asgbemg‘ & - ‘;
§ub Optl@al ﬂ"remaanﬁandastandard devratr@n (§ D 2 of the éﬁ%‘bouﬂted value of the yearly f:
gross margin per animal place are xllustrated‘m Table VIl I v ' e '*1
TABLE VII. I ANNUAL ‘GROSS MARGIN-FIMZD MARKETING STRATLGY (S per head.. :Q
ol capacrty)l. ' e . ‘ " "\’,}
SYSTEM ' 1 I mo &}jv ;' '
MEAN $139.89 . . $127.81 $49.59 » W i
SD. $63.9% '$76.21F' ‘53454 éﬁ‘
The mean gross margms of Systems I and II are hrgher than the indicated gross '
margms of the two more exterrsrve f mrshmg systems (System III and IV) There is ”a Wrde I _

varrauon in the range of returns in each system as mdlcalbd by the standard devratrons

4

The individual animal results for each system&ie 1llustrated in Table VII 11. There isa f

wide varrauon in the mdrcated levels of returns wrthm all four systems Generally ammals

-

“ with above average feed conversion and daily rates of gam have the higher gross margms in

“each system. It 1s'mterestmg to note that i in system IV, one animal had a gross margin of /

S~

ze70. The model will not make a decision to put an animal on feed unless a positive -

‘discounted level of return can be acheived - In this particular case, there was no expectation of

L

a positive return at any period"in the planning horizon.

’
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TABLE Vll II: INDIVIDUAL ANNUAL GROSS 'MARGINS-FIXED MARKETING
STRATEGY ($ per head of capaclty)

____”;w r

SYT » ' SYSTEM I SYSTEM Il SYSM' 1y

. 828001 ° $277.58 C$118.94 - © $101.58
266.36 258.29 5 107.00 C 0 76.49
19772 4. 23186 et 96.48 . 75.11

196.3 W& 18623 % 6502 73.79

\ 154.86 156.23 T eade T 59.3,
. - 13980 12778 . 4% 6153 - #55.66
123.21 .16 g 5708 55.36
18.78 \ 1774 g 50.79 44,80
11647 10985 - 32.39 ©35.09
11099 99.10 . 3214 Conmn

109.46 90.36 | 2947 26.22

. 9846 e . 2475 | 23.27
96.76 si7a 1731 18.17°

89.34 . 57.40 : 15.24 15.80

69.84 s4m 14.33 L 12.03

69.67 | 18.80 . 6.62 0.0

.

- Thg returns are expressed on a per head of feedlot capacity basis over the
first- year of the planning horizon and,are listed it decending order.

\
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In order to test the hypothesis of no difference between the gross margins of the
finishing systems, simultaneous confidence intervals were established for the mean gross
margin$ of each system.®” The cégf idence inte}vél is used to determine if the true parameter
(ie. differnce in mean grosé rhargins betweeh the beef finishing §ystems) is significantly '
dif ferent frpm zero. The confidence interval can be regarded as the set o.f acceptable
hypotix%ses. Any hypothesis within the confidence interval (95%) is accepted. while 'any
hypothesis optside the confidence interval is rejected. The null hypothesis to be tested is:

Ul=U2=U3=U4=40

where: . . . PR : R
Ul = mean gross margm of System I =, ‘ '
U2 = mean gross margin of System 1| S ot

U3 = mean gross margin of System III T o
U4 = mean gross margin of System IV . : S

.....

- This hypothes1s ithplies that there 1s no~sxgmf icant difference between the mean gross

margins of any of the beef f 1mshmg systems under ‘this stralegy If the conf 1dcnce interval is y

‘positive (ie. does not mclude zero) then one carf cauclude that there is- a 95 percent chance

Ve w’

‘that there 1s a difference between the two r{g%ps and rﬁ]ect the null hypothcsxs of no

_dif ferencé The results of these hypothesis tests f or the annual gross margins of each system

are illustrated in table Ty < e ‘ o

(1984). - e

., - i -~

" A detailed description of this test can be foupd in Wonnacott aﬁd Wonnacott

-

e
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9 : . .
TABLE VILIII: TESTS OF SIGNIFICANCE-FIXED MARKETING STRATEGIES (8 per
head of capacity).

TEST ' SYSTEM II . SYSTEMIII SYSTEM IV

— G
1 $12.08+/-70.22 \90.29+/70.22 95.79+/-70.22
Sig. . 7 . NO ©* eYES *YES
Il o 78.21+/-70.22 83.71+/-70.22
Sig, ‘ |  *YES *YES
m o | | 5.50+/-70.22
Sig. o ' o . ’ | NO

*Sigpithaance: P < .05 ‘ L ) V
tests of significance indicate that Systems I and II have significantly higher annual
A - " ' o

Y

gross*margifs than Systems 11 afid 1V However, there was not a significant difference
&

‘between either the returns in Sxﬁqm 1 %nd System 11, or in the returns between System I and
g - S Seleapw P gy g Ll

v,
A
s .
Optimal Marketing and Optimal Replacement Strategy
In this strategy, the individual beef finishing systems were evaluated on the basis of
the optimal maiketing and replacement decisions generated by the decision model based on =y
historical prices. The :@n and-standard deviations (S.D:) of the gross margins of each |

4

system are illustrated in Table VILIV:



’ N N 'l" R .

TABLE VIL.IV: ANNUAL GROSS MARGIN-OPTIMAL MARI\EIING ST RA'Il'Gll'b QS per

head-of capacity).

SYSTEM ‘ e o m v

. . “»
MEAN - S$ls3.40  S128.04 . 8333 $46.87
$.D. ‘ $64.24 T $73.44 oessa $25.54

Systems I and I have higher yearly, mean gross margins than the other two less
intensive beef finishing systems. The individual animal results of each system arc illustrated in
Table VII.V. As in the previous strategy there is a variation in the indicatcd?ss margins

w1thm each system Thxs is largely a reflectxon of the individual. physical and.genetic atmbulcs

of each ammﬁl s " , s ‘ .
In order to test the hypothesis of. no signig icant diff erence between the mean annual ’
gross margins of the systems, simultanedus conf idence fﬁ’térvals were calgulated for each -
system. This procedure was the same as that followed in the first strategy. The rcs.qll§ gh - ’
these‘hypothesxés‘ tests are illustrated in Table VILVI:, |
TAI?E VIL.VI: TESTS OF SIGNIFICANCE-OPT]M:&L MARKETING STRATEGIES (8§ per
heS§ of capaclty) . o
TI:J§T ' '-f SYSTEMI CSYSTEMII 2 SYSTEM IV
N 3 /52’ i '
I . 2526+ 70K 90.064/-72.70 106.85+/-72.70 .
sg. A N0 "Y’FS_“: "7 sYES
iR S BT 64“604/ 72.70 - 81 §9+/ 7.0,
Sig. R w0 B TR e T eyEss
m W | '7 S - S At B .,,_w )72 70 *

. ’ Y g 1 (A

*Significance: P < .05 .

- B ‘ DVER + P d
N . !
. B T
. s
. “ -
: . cW PR 2N Yo
Wl A
s EEN . :
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P = R A
L B : . 4
£ e e N . e
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& . 4 4 " i R \\
Al : . i « . .
. i .
. .« -
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TABLE VILYV: INDIVIDUAL A AL GROSS Mé‘kGlNS'()PTIMAL MARKETING

STRATEGY (S per hesd of capliiiNL

N )
oy ; o
| S A
. . * s ‘,’?‘.‘_‘

SYSTEM 1 ‘EM Il - SYSTEM 11 SYSTEM 1V
S ‘
$293.45 $256.40 $222.09 % ’ $84.83
263.08 '™ . 250.05 118.94 : * 74.91
224.26 R 237.25 112.35 - ) 74.30
212.10 187.98. ' 91.96 71.02
166.06 156.23 .. 90.61 ' 68.79
153.40 139.28 ’ 60.05 55.75
144.57 127.16 58.97 54.00
139.42 , 11774 ‘ 57.32 51.20
133.95. 117.03 53.05 44.11
130.76 109.85 ’ 50.12 41.66
128.77 92.81 3075 40.52 -
119.55 \ - 82.18 . 29,61 34.47 -

100.54 57.40 : - 18.54 32.84

. 97.63 © 56.77 , 10.98 , 8.86
76.58 43.25 ‘ 5.49 r 4.28
70.28 ' 18 80 . 251 - 3.9

: y 4
25 , ' )
* The returns are expressed on .a per head of feedlot capacity basis over the
first year of the planning horizon and are listed in decending order. »

..!
Ve ! £
~
: r + . -
. . I



From the tests of significance in Table VI1.VL, onc can conclude that System 1

-

(potatoes) has a higher annual gross margin than cither System 11 or System 1V. One éan

b . * . T ' ’ :
. also conclude that System 11 (barley) has a higher annual gross margin than System IV, The

N .. . ., 4
other tests of significance yield inconclustve results.

Summary

*

The evaluation of both strategies indicate that system I (potatoes and forage) is
L]
superior, in terms of gross margins, to the two extensive f or}g{ based systems (111 and 1V). .

System 11 (barley and f orage) has significantly higher gross margin than System IV under

[y

— both decision strategies. System II also has a higher éros,s margin than System 11 under the

fixed mdrketing decision strategy. The remaining tests of significance between individual beefl

-
finishing systems yield inconclusive resulis. '

- Itis diff icglt to make comparisons among the result; of the two strategics that were
evaluated since the gross margins were only evaluated in the first year of the planning
hor{zon. This method of evaluation Junderestimates the total bepefits of t% Optimzil,rnarkcling
and replacement decisions over a ser_ies of productioﬁ cycles (ie. planning horizon). However, ° '
one can make a comparisonsions of .the two straltegies, from an analysis of the returns of each
system over the entire planning horizon. The lengtk of the in}iividual planning horizon will .
vary for each anirr;al in each system. ® The mean, standard deviation (vS.D.) and pcrccntévge
- .

change in gross margin over the entire planning horizon (ie. four produclip\n cycles) for each =

”

system under the two strategies are illustrated* in Table VII.VII: '

. " S ' - e
‘w . . . + ' / :

7

-

5

*In this particular research, the length-of the individual plarining "horizon varied

from 104 to 192 weeks. . . . : - 1.
: _ - 1

) i,



- TABLE VII VII COMPARISON OF DECISION STRATEGIES OVER THE ENTlRE
i’LANNING HORIZON ($ per head of cap{acuy)

SYSTEM -+ 4 1 S (B m oIV
FIXD . . A - B
Mean' = 843360 e$3~331l{ UUS19651 ~ $184.63
CSD. T s708 . S178S0 81599 $128.25
. VARIABLE | e e DU
- ” b . T » » S 4 ‘- . o
Mean - ' $457.9\ | $344.22 . $260.34 - - $227.02
sD. ~. . $179.19 4$180.72 $141.73  $136.98

Change 5.61% . 3.39% 9.52% - 10208

- S

' The means and standard deviationc of the gross margins\are,‘f rom 3_% to 10% larger

thanlwhen returns are only evaluated in the f irst year {Table. V‘ll 1v.), because of the'lonéer

. time frame under consideration. There is an increase in the gross margu}z of all systcms when

/ r

- the optrmal marketing strategy is followed rather than the f. rxed marketmg strategy Svstems
- Il and IV, the forage basedlsystems, had larger increases in tRg their gross margrns than -
Systems I and II. This could be dt're" to the ,higher _dally 1ates of gain in the later marl(eting N
~ periods*of these systems (III«and IV), »When 'co'mpared to the earlier b'ackgrounding pei'ipds
The results also point out that ‘both optrmal marketmg and replacement decrsrons must be

- consiered at each stage of the productron process 1f the full benefits of usmg a decrsron

model of this type are to be realrzed.qﬁ - : .o - .

B. Evaltration on a Continuous Fe_ed'lot'Basis
A yearly accountin‘gj of a beef feedlot was conducted basecl on the following decision

étrategies | .

1 - Fixed Marketmg and Replacement Strategy (Fh), and

2, Opumal Marketmg and Replacement Strategy (Op) based on forecasted pnces

-

[



.. o S 86'

Since this cvaluatic)n ‘yvas. ".ba'sed solely on a representative animal from each system, no.
compansons were made between alternative finishing systems.’® The hypothesis to be.tested
,  was that the use of a beef f mrshmg decnsron model would yreld mcreased returns (gross -
H margm) whgm compared to fixed marke‘hng and replacement Strategies. It 1s unrealxstrc 10
“thmk of beef producers as. havmg "perf ect knowledge" of .future beef prrces The potentral ¢

benefi 1ts to producers of using thlS model can/only be realrstreally evaluated using forecasted -

beef prtces The results of thes evaluatron for the ﬁxed marketmg and replacement strategy
7

(I‘h) and the optimal decrsron strategy usmg forecasted prrces (Of), are 1llustrated in Table

,-/~

Vll VIII: ‘ _
’}I ABLE Vi, VIIl ANNUAL F EEDLOT RETURNS FbR’CASTED PRICES ($ per head of

/ -~ w .

capacny)_/' t o g . ' \

" SYSFEM « I i S m Y
.. _ — - i
Fn 816650 - $161.64 $124.27 $124.08
of . $189.20 © $174.89 $133.44 $129.38
Change(%) - 13.63% 8.19% C138% . 4.27%
Change($) = $2.70 . $13.25 To89a7 - $5.30
. . . . ( ‘ . T~ .
(4 . . 9 -.'. \ \

These results mdrcate that there is a 4 to 14 percent increase in yearly gross margins rf '
a .
the prrce forecasting strategy is followed. The yearly mcrease in dollars per head of feedlot

capactty range from $ 5.30 to $ 22.70. These results using forecasted beef prices are quite

A

'S
encouragmg partrcularly for the two intensive [ mrshmg systems (1 and II). These two sys
may perf orm better than the two extensrve systems because of the,ir shorter term. prodiCtion
penods.“’” Generally the longer -the finishing period in the beef feedlot the less reliable are
\

the longer term prtce forecasts. This is partrcularly true of the replacement decision Wthh is .

based on long term slaughter cattle price fi orecasts

., - —— - . . ‘

" This is due to the variation in returns betwéen animals in individual systems,
+ 100 Qystems o and Il require 36-weeks compared to 44 weeks in* Systems HI and IV.
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- — A co'mparison, was also made of the kiloérams of beef produced per year under the

fixed decrsron (Fh) and price forecastmédecrsron (Op) strategtes These returns are expressed

on a per head of feediot capacrty basrs and are 1llustnated in Table VILIX:

_kTABLE VILIX: KILOGRAMS OF BEEF MARKETED PF.R YEAR (kg per head of

o

capacrty) ' ' " X ' -

SsYstEM 0 0T t g Tl | V.
. ’ '

Fh : 555 48kg 788.65kg - 543.%419 549.03kg

op:. - .~ 578.50kg 711.15kg 493 .45kg .7 482 84kg

Chang.e(kg)\' e '+23..O6 '. -71.50 5029 -66.19 |

cnaﬁgeg%) S AL -9.82% ©49.25% 12.06%

. , \ | -

These results mdrcate that the yearly ktlograms of beef produced under each system

will vary dependmg on the decision strategy f ol]owed The quantﬂy of‘ beef produccd

mcreased for System I urider the pnce f orecastmg strategy. One can speculate bascd on past

/J
- analysis, that this was due in part to- the prof itability of this system compared 10 the other

* three finishing- strategres The ktlograms of beef produced per year decreased in the other

" three systems with the price for‘ecasting strategy. In these-three ‘systems, replacement decisions
. ) . ] ; .

were made later in the year than in System 1. and this resulted in less kilograms of beefl

- produced per year. These three finishing systems had higher gross margins under the price

forecaSted strategy even though less beef was produced per year in .System II, III and IV. One

can conclude from this analysis, that it 1s not always advantagequs 10 operate a beef feedlot at

full capacrty in antrcrpatton of posrtrve future retu

-I

b



, “VIII, Summary, Conclusions and, Recommendations .
- A . \ . A W
" 'A. Summary . _ N BN

. .Thi_s thesis was directed towards two interrelated research objectives. The first
objective was to develop an appropriately defined deéision"ma'king framework to evaluate the

economic returns from alternative beef finiShing systems in Atlantic Canada. This was

..

accomplishcd through the development of a multi-period programming model of beef
.f mrshmg systcms The model was developed to provrde a consistent economic evalu?hon
l” ramework that could be used to evaluate beef fmrshmg systems over an extended time —
homﬁ{ . A comparison was then made of alternauve beef finishing systems based on research
tria] data that was colleﬁted in the Iregion The mddel decislon proc.ess attempted to simulate,
" as rcalnstrcally as possrble the actual decisi n progess of beef produc?s in'the region.
The second objective was to develop a pnce forecastmg mechanism for slaughter and

feeder cattle prices that could be used in the decision model. This was accomphshed through
" the use of a price forecastlng procedure based on frequently updated futures market 'rprrc_e Sy
estimates. This price T orecasting procedure was then adapted to reflect the actual prices of
slaughter and feeder cattle in the region'. The decisions generated by the model,, using
forecasted priCes, were theh_compared to returns generated from fixed marketing and  __
replacement strategies. . ' \

. The development of the beef finishing mode]\ehcompassed many factors which affect
the producer decision process. Th'ese'include suc_h .factors as; hutritional requirements'and
growth characteristlcsqof beef cattle, the role of time in the decision process, the

determination of variable costs of productron the formation. of producer price expectations,

and.the influence of rrsk on the decision process Throughout thrs study, the author attempted-—

. 1o learn as much about the actual producer decrsron proces as possible. The approach followed

7

- was sinfjlar to that advocated by Burt (1982) who states: - L,

>

+ In emdperical agricultural economics research the objective is to learn much more =
about a dynamic process than merely an optimal solution path startmg from some
initial state: (p 382) . ’ R 1 ; .
- )

8



_finishing systems. = - e :

$9

B. Conclusions - . — RN

-

The statistical evaluatton of the ecenomic results of the alternatrve beef f lmshmg ’
i

systems mdtcate that in several cases there is & srgmf icant dtl."f erence in their respective gross
margms. "I‘hemtensrve f mrshmg systems (Systems l and II) gcnerally had htgher grosé margins |
than the more extensive finishing systems (‘Systems Ill__and 1V). This dif ference can” be .
partially attributed to the higher opportunity costs of time, the lo'\ﬁer feed conversign ratio

and lower rate of dar-ly gam of these extensive systems ‘Thrs conclusron is 1mportan? due lo

the increased emphasrs on forase productron in the regron There is a variation in returns —-
wrthm mdrvrdual systems dependmg on, the the physiological characteristics of the beef o
animal. It is diff 1cult to draw conclusrons about the prof 1tab1hty of a particular system since
returns are based only on the expected gross margm after varrable costs of p'roducuon are

accounted for. The level of return m each system is also dependent on the partrcular dlscount

rate chosen. Generally the higher the discount rate, the less attractrve are the extensive

e
. i °
- v ’ .

, ) . N
The second major conclusion that can be drawn' is that the level of returns based on -,

the beef frmshmg model decrsrons are higher than the level of returns based on fixed

‘marketing and replacement strategies. These results mdrcate the possible benefits to beef

-

producers of usmg dectsmn rr{odels of this type based on forecasted beefl prrces The prrce

< -

f orecasting techmque that i 1s followed is srmrlar to the ratronal price expectatrons approach of
the beef producer. Thrs i very 1mportant in promotrng the use of thrs type of decrsron model

mongst beef producers ' : .

" - ' . R -

e

5 -

C. Recommendations : .
The beef finish_ing model used in this study is a computer oriented approach to profit

NG

‘r’naximization over a extended time horizon. Ir(the ‘procéss the physical, biological and
‘economic criteria of-each productior system can be accurately described. The procedure - *

" provides a useful decision aid to beef produceis who ,\yant to determine:

1. Whento market an.imals;

, - . . . oy



* 2. When to purchase replacement feeders, and * . -
‘ o ' ¥
3. What type of ration to feed e - - . -

It would seem that wrth these types of attributes that dynamrc ,programmmg uld be

©

used more extenmvely to model agricultural production protsses, However, dyna'mxc

programming techniques have been used in very few North, American agricultural econamics
research studies in the last ten years. The major disadvantage of the use of dynamic

prograrnminpin agriculture is its reQuirement of extensive data-an livestock physiological and
nutritional coeff icients at each stage in the p;oduction procj:: It‘:is' often quite expensive and \
time consuming to acq lire research'datav of, this type. HoWever, 'if the ultimate goal of the
reseacher Iis to provide livestock perucers with technicaliy accurate and ecdnomically relevant

informatién, then the dynamic programming procedure should.be used more extensively in
agricultural economics research. .
The price forecasting techniques based on futures market infoi'mation that were used

in thxs research provnde reasonable estrmates of subsequent cash pr;pe's For beef: cattle

Procedures of this type provxde future price information t'hat is: v . ' .

1 ‘determmed by market mteractxon, e

2. representauve of a “particular comedrty, . \ ‘.\ B .
. n a b

3. ‘readlly accessable to producers
4, easily_updated. and .
5.- consisfent with rational i)rice expectations theory. = ;

In some research. applications, price.forecasting procedures of this type would seem to be a

practical and relatively inexpensive alternative to more elaborate econometric forecasting

>
»

‘models. T K | - e
“The choice of a discount rate or risk adjustetl rate has a'major dmpact on t.hevviability
 of any enterprise. In many agncultural economics studxes the*}.horce of a particular discount
rate 1s not specrf 1cally determmed by the degree of rts;k that ls mherent in the production
~ process. The author recomnlends that more research shpulg bzdevoted to the determination

of appropriate procedures to deterrnine discount rates for various agricultural productron



. prgeessgs. ) - ' . ' .

The final recommendauon is that agricuitural decrsron modegls, § ‘ych as the one used in

this study, should be as realistic as possnble in descrrbmg the actual_ system undér

N consnderauon Mqdels of this type should be in a form that is rcaduy comprehcn!nb]c to
hvestock producers and extensron workers whrle still mamtammg the esscnual elcmcnts of the -

productron system under consrderauon 191 This is essential if’ agricultural produccrs are to ta¥e

- ’.

"advantage of research of this type. -

D. Needs for Future Research I - ,, -
. " ,», . ) . '
In the course of this study the following areas were-identified as requiring further

research . ) .

1. There needs to be further research mto Lhe actual level of historical returns and Lhe

’ ~

rrsk'mess of -beef [ rnrshmg (ﬂeedlot) o_perauons. This would provide mor¢ accurate

.information to determine the level of return that is required in operations of .this‘type.

\- Thrs could form the basis of a more probabrhstrc approad to the modellmg of expectcd

. producer returns, The evaluatron of beef finishing systems in this research has been

" restricted by a laclr of mforrgatron‘of this type..

)

2. The futures market for beef cattle may provide an effective method to forecast

o ..

- “subsequent cash prices. Howeversmore tesearch needs to be conducted into how these

futures market price estimates are formed and their accuracy over an cxtended historical .

rd

period. In addition the relationship between U.S. futures market prices and subsequent
Canadian Wou]d-be evaluated Thrs is partrcularly Jimportant since there is no

Canadian futures market for beef . cattle ’ "

3. While the beef finishing model used in this _thesis'is based on fixed feeding strategies, a -

linear programming sub-routine to determing least-cost rations could easily be included in
: . ._ ‘ ‘

.
b

11Burt (1982) states: = - . . :

. ~The primary. objective in all rgoﬂ%eling is to/ capture the- essential aspects of
the phenomenon under study, : yet p the model as -simple as possible.
(p.382) ' ' ~
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.

the modcl This would be beneficial in boef* f mlshmg operations where there is a wide

S |

. range of alternative feeds avaxlable ' S .

o

4, The results of this study are somewhal hmxted because of the lack of Atlant:c Canada

~ dataon slaugh(er and f eedcr cattle prices. }flformatlon o‘f (hls he would provnde much
: N -

more accu‘tate results

PONtcred as long-term in

Qe -

rclauon L0 many of the beef 1mshmg systems m maJor beef production reglons ‘of North

-

‘America. Decision _fnpdels of this type may als—ovpave some apphcatlon to hog finishing

systems. which are generally of shorter duration than beef f inishin_g systems.

- %

6. The evaluation of alternative marketing options for beef cattlg could be'enhanced if more

~

accurate information were available on ‘carcass grades at different weight and age classes.

This 1s particularly re_]eVant in Atlantic Canada because of tHe large percentage of B and

’
- . 1 =~

r

’

C grade carcasses: -

' . L] ' 5 .
Finally , research of this type requires close cooperation between physical and social
scientists if accurate results ase to be acheived. This is important if the researcher is to fully

L . 9 . .
understand the agricultural process which he is attempting to model and achieve realistic,

results. : ' . .,
: e - o B

Y
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