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Scientific Abstract:

The efficient use of facility space for swine production has been a key economic and production
issue since the introduction of confinement production facilities. Stocking density decisions have
traditionally focused on economitaefficient stocking levels accounting for pig performance and
facility utilization. A return on equity (ROE) financial simulation model is developed that overlays
three stages of production (farrowing, nursery and finishing), a modgbstd#m pig flow is supported
by a lean growth model, and a hog pricing model that includes pig weights and carcass composition for
packer grid assessment. The model is created using Microsoft Excel version 2003.

Evaluating economic and production consequencesagksallocation restrictions is the purpose
of this model, so we need to define space allocation in this comteXational Pork Board (NPB)
working group examined the issue of space allocation in-@irogh facilities (Gonyou et al., 2004).

The defintion of space used in PSAM is based upon the work of this group and an examination of
published literature on the effect of floor space allocation on performance from initiation of an
experiment until final weight (235 Ib BW or greater). Floor space wasesged by the following
equation:  A=k*BW °°’

Where A is the area of space allocation in square meters and BWirsathmdy weight in kilograms
(Petherick, 1983).

To determine the system impacts of space allocatiomateef pig flow through thdacility was
projected so this required the incorporation of a growth model for pigs during the finishing phase of
production. The growth model was selected to characterize not only the final weights of pigs when
marketing with different ending spaceaalations, but also to model the variation among pigs at the
finishing end point. This allows for a more realistic simulation of barn closeouts. The model adapted to

accomplish this was originally reported by Schinckel et al. (280@§2003).
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The efficient usef facility space for swine production has been a key economic and production
issue since the introduction of confinempriaductionfacilities. Stocking densitydecisions have
traditionallyfocused on economadly efficientstockng levels accounting for pig performance and
facility utilization. However, arrent animal welfare concerns related to stocking density of pigs in
confinement facilitie€ombined with pig flow oriented production systeaasl new dimensions to the
issue. For examplea surveyby Buhr et al. found that finishing pigstypical U.S.confinement
facilities are giverabout7.2 square feet per pa finished weightsSuppose, however, that a new
animal welfaregegulation requires that space allocation lneaased to over 8.5 square feet per pig.

How does this affedtocking densities artie profitability oflive hog production? To answer this

guestion requires that we address how pigs grow during finishing, how pig flows are managed, how pig
marketweights change antthe extent to which revenues are impactethiege weight chargfor
alternativepacker priang grids. The system wide economic impacts include asset utilization rates, per
unit costs of psduction and prices receivedhepig space alloation model PSAM) is intended to help
analyze the systemide production and economic impacts of space allocagigunirementsnd to

allow for comparison of alternative management interventions to mitigate the effects of these
requirements

First, thedocumentation provides a background overview of the model and the production
assumptions incorporated in the model. The second section provides a detailaguidets
developing simulations that can provide insights into alternative managemenmjiss.atdowever,
given the O6average6 nature of the model extr em
specific management decisions.

Objectives
The objectives of the proposed project are:
A) Develop a written booklet for United States praghgoof the space allocation decision process
with emphasis on possible welfare issues.

B) Develop an internet delivered tool for producers to assess alternate space allocation strategies.
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C) Develop education tools for use by adult educators for use with pnedegarding the space
allocation decision.
D) Transfer knowledge/tools to professional societies.

Materials and Methods

A completereturn on equityROE)financial simulation modes developed that overlaykree
stages of production (farrowing, nursenddinishing), a model gbig flows through this system which
is supported by a lean growth model, and a hog pricing model that includes pig weights and carcass
composition for packer gridssessmentThe model is created using Microsoft Excel version3200

Figure 1 provides a schematic representation of the m&®&AM is best represented as a
configuration of submodules within the pork production systeifechnical relationships such as feed
efficiency or live pigs born underlie each producticagst The production stageshich include
farrowing, wearfeeder pig production and finishirge linked by the module of pig flow and growth by
which pigs move between stages of production. The technical relationships of pig production and flows
are asginedeconomicvalues by incorporation into the financial accounting module (assets, liabilities
and costs). The fourth major module is the marketing module which is critical for accounting for the
differences in marketing finished pigs as a resutthafiging pig space requirements. Finally, these
modules combine to provide economic outcomes of profit, asset utilization and return on equity which
are the variables that concisely illustrate potential impacts of pig space.

Table 1contains values fdtey baselingproduction parametsused in the modelThenumber
of pigs flowing through the system depeswh farrowing rates, mortality aratherproduction
efficiency measuresThe number of wean and finish barns required to flow this number of pigs @¢epend
on the stocking densitiesxd mortality rateat each stage of production and the growth performance of

the pigs.



Financial Outcomes
Return On Equity (ROE)
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Profit Margin Asset Utilization

Marketing Module
Marketing of individual pigs in a group
ARules for determining timing of
marketing of pigs in a group
Aacker specific base price,

Financial Accounting premiums and discounts for
carcass weight and carcass
Module composition

Accumulated according to:
Aracility size and numbers
Areeding females

A

inventoried )
ANumber of pigs produced Pig Flow and Growth
and pounds of gain per head Module
For each stage of production:
Mlacements
AStocking density
AViortality

Aig growth (average & within
group variation in finisher)

/

Production Module
For breeding/farrowing, nursery and finishing stages of production
Aracility size and number
ABreeding animal inventories
Aroduction efficiencies

Figure 1. Simulation Model Schematic



Table 1. Baseline Assumptions on Key Variables Impacting ResultsgfSpace Allocation

Variable Value
Average Breeding Female Inventory (hd) 2600
Total Weaned Pigs Per Year (hd/yr) 56511
Total Pigs Transferred To Finisher (hd/yr) 54,816
Total Standard Finisher Pigs Sold (hd/yr) 52,892
Target Average Market WeigKibs/hd) 260
Space Per Pig at Placement (sq ft/hd) 6.90
Space Per Pig at Sale of First Pig (sq ft/hd) 7.17
Finishing Barns Required 18
Market hogs Placed per Finishing Barn (hd) 1,050
Base Carcass Price For Market Hog ($/cwt) $55.00
Weighted Averag Market Hog Daily Gain (Ibs/d) 1.75
Total Feed Costs Per Hundredweight Pigs Marketed ($/cwt) $21.72
Total Assets (3$) $6,580,600

Evaluatingeconomicand productiortonsequences gpace allocation restrictions the purpose
of thismode| so we nee to definespace allocatiom this context. Recently, a National Pork Board
(NPB) working group examined the issue of space allocation in-finist facilities (Gonyou et al.,
2004). The definition of space used in PSAM is based upon the work ajrihuigp ancan examination
of published literature on the effect of floor space allocation on performance from initiation of an
experiment until final weight (235 Ib BW or greater). Floor space was expressed by the following
eguation:

A=k*BW .667

Where A isthearea ofspace allocation in square meters and BW idittag body weight in kilograms
(Petherick, 1983). In most applications, BW and A are observed variables and k is a constant calculated
based on the final or heaviest weight reported. Gonyall,§2004) concluded that at coefficients (k)
of 0.036 or greater, further increases in space allocation do not result in any further increases in daily
gain or daily feed intake. At space allocations below the critical k value, they predict thathfonre
percent reduction in space, theremepercent degradation in daily gain and daily feed intake. There
was no relationship between space allocation and feed conversion effiétentlye industry average
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pig density at placement reported by Behal., of 7.19 sq. ft. per pigand an average market weight of
270 poundsthe estimatedk-valuewhen the first pigs are marketed is approximafe®?7. Therefore,
thek-valueof 0.0336 represergan increase in space requirements.

To determine theystem impacts of space allocation, we must also determinatéf pig flow
throughthe facility. To do so requirdle incorporation of a growth modeir pigs during the finishing
phase of productionOur objective in selecting a growth model wagharacterize not only the final
weights of pigs when marketing with different ending space allocations, but also to model the variation
amongpigs at the finishing end poinihis alows for amore realisticsimulation ofbarncloseous. The
model adpted to accomplish this was originally reported by Schinckel et al. (2002) and Schinckel et al.
(2003). In these papers, data from Purdue University research trials on lean growth and body
composition were used &stimatemodel variation in body weighnd growth using mixed nelnear
regression methad The Model estimated was reported by Schinckel et al. (2003) as:

BW; = (C+¢)i expte x p ( MNf* +birthwkjght + ¢
where C, MNj, and A ar e f ianedarsughgom leftedtsifor th8 pime an p
is days of age, and birthweight is a constant (1.4 kg) arsdag error term. We used this equation
simulate the body weight of pigs in the finishing stage of production from 10 weeks until they reached
either a target market weight or were constrained by space requirements. The random effects parametel
have a distribution with a mean and varianéée could therefore create a distribution of pig weights in
a barn at any given age by using monte carlo simulations which sample from the distribution of the
random effects parameters for values;af o d; . AsNjifferent parameter values are drawn, each pig (i)
is assigned a different weight when solving the body weight equation. This allowed us to realistically
simulate both the growth rate of hogs and a distribution of weadintig)s at differehages for
calculation of the impact of different packer pricing matrices.

Body weight is one factor valued by packer pricing matrices, but lean composition is also
necessary. The only parameter we have in the model associated with lean composhimywasight

as estimated above. Therefore, we needed a lean composition equation withigbtgasvine primary
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predictor. To obtain this we used data provided by a meat processor that included 118 individual pig
live weights, carcass weights, lagi fat depth, last lumbar fat depth and"1i fat depth to estimate
regression equations of lean composition as a function of body weight. The equation used is:
Last Rib Backfat = 0.001 + 0.0042 * live body weight =R0.19

This simple relationshipllawed us to model lean composition as a function of bodyweight. Obviously,
this is highly simplistic, but the goal of the model is to accurately characterize the economic impacts of
changes in space allocation and this allows us to include three chatiasteve viewed as important (1)
a body weight and growth model that allows for across pig variation in weights and increasing variation
as pigs grow as observed in real world operations (2) a link from body weight to lean composition and
(3) the abilityto illustrate how the specification of packer grids can affect the economic impacts of
marketing pigs at different weights under space constraints.
Summary

The model is a production and financial characterization of +sitétihog production from
farrowing through finishing and sale of the pig to the packer. It includes assumptions regarding nearly
all key production variables necessary to follow a pig through its life cycle. Elements which are
particulaty critical to analyzing the problem of spaceoalition are modeled more explicitly, so for
example it was necessary to model growth functions so that we could simulate barn closeouts at
different weights if necessary to meet space constraints. Visualizing this common reference as you run
the simulatio model will help you characterize and interpret the results applied to your own operations.
Results and Discussion
Software and Hardware Requirements

The model was created using Microsoft (MS) Excel wer&003 It does contain programming
code that mpabe incompatible with Excel versions prior to 2000. Due to the simulations of pig growth
the model is quite large and may run slowly on some compuRensning the model on a computer with
less than 512 MB of RAM will be very slow and is not recommendéxi will need to have at least 24

megabytes of storage capacity to save the model.



Opening the Spreadsheet

Begin by opening t he mo.dMhén ydupirstgperstipedile 2hox | s 6 |
mayopen as showim Screenshot.1This is to protecyour computer from malicious code that may be
embedded in macros in Microsoft Office products. In this situation, since you know the source of the
file, cl iEnkbtl ke Mactrtoe® .6 You must have the mac
functionproperly.

The spreadsheet should then open to a page with the heading MAIN MENU as shown in
Screenshot 2. This screen is the main navigation screen and allows you to alter the baseline values of
key variables (STEP 1), select a scenario to run. Theasgosnnclude either 1) no space restriction or
2) a space restriction determined by the magnitude of the value of k entered in the baseline data entry tal

and a strategy to adapt to the restriction (STEP 2), and view the results of your simulation3)(STEP

B Microsoft Excel

Window Help  Adobe POF Type a question for hep '+

"C:\Dacuments New\Consulting\NPB Stcking Density\iWebersionMode!\Pig Space
education Model DH T Temp 23_bh vod DH.xls" contains macros.

Macros may contain viruses. It is usually safe to dissble macros, but if the macros are
legitimatte, you might lose some functionality

[ Desblebaros | [ Enable Macros ] [

Screenshotnabl e ®alce ots 0f & umationprpper.ads heet t o f



B3 Microsoft Excel - Pig Space education Model DH T Temp 29_bb Mod DH.xls

{3 Fle Edit View Inset Format Tools Data Window Hep AdobePDF Type a question forhelp = = & x
DEEROESRVEIE DB I -8 E @B or @ e L - e R T |
K11 - #
Main Menu =
STEP 1 Enter Baseline Parameter Values

>>> Link to Baseline Data Entry

STEP 2 >>> Select Scenario to Evaluate

No o
Restrictions ® No Space Restrictions

Evaluate Early Marketing To Comply With Space Restriction - Market
< Pigs When Target k-value is Exceeded

Market Early

Evaluate Decreasing Initial Finishing Stocking Density to Comply With
Reduce at Target Market Weight By
Stocking v of wailable.
Density

STEP 3 View Reports
>>> View Summary of Parameter Values Entered
>>> View Summary of Outcomes
>>> View Side-By-Side Comparison of Multiple Scenarios

>>> View Key Financial Graphs Comparing Multiple Scenarios
>>> View Summary of Weekly Marketings and Market Weights

Ready

B>
=

';.' start »CPEHEEG [Dpsedmoddoc.. [ inbox-Mcrosoft., I Mcrosoft Exce - ... 12 ‘.}m;‘ng?& Lol paies

Screenshot 2. Main Menu

TIP: Hyperlinks are underline@nd bold and will take you to indicated worksheets. Wher
you click on hyperlinks themaybe a pause. This is because the worksheet is recalculat
values each time a link is clicked. You can tell if a sheet is recalculating by looking at th
verylover | eft corner of Excel. I f it say
sheetis calculatingivi | | s ay 0 Ca%dc un haetrien gt hcee | plesr:c ex
the calculation is completed. In most cases thaydeill bethirty seconds to one minute.

Altering Baseline Parameter Values

As labeled, STEP 1 allows you to change the starting values of many key parameters affecting

the simuléion. Clickingonthehyper i nk ALi nk to Baseline Date
where you can enter new values or simply review the assumptions present in the base model.

Screenshot 3 shows the Baseline Date Entry page.
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B3 Microsofi Excel - Pig Space education Model DH T Temp 29_bb Mod DH.xls QE‘

i) fle Edt View Insert Format Tooks Data Window Help  Adobe PDF Type a question for hels [+ — & x
NDEHRGE R TE S LB FG 8 E & o @] e 0 - FE

A1 - #
1 Enter values in yellow cells only - Value must be entered for all yellow cells before proceeding - missing values will produce invalid

Count of parameters for which a value has not yet been entered = 0

<<< = Value

required but not yet
entered

Return to 5 = Value entered

Main Menu Data Entry - Baseline Values Units Value o not required

Key Parameters - Major Impact on Outcomes The target value entered for "k
- e target value entered for
Target Value of k (k=a/bw*.667) 0.0336 determines the magnitude of the Calculate Alternative k-Value
Click to see implied square feet allocation of k-value | space restriction (when a scenario (mouse-click this button)
Baseline Pigs Placed Per Finishing Group He 1050 other than "No space restrictions” -

is selected). The default value for
T £ A Market Weight b 260 k is D.0336. This value is based
arget Average Market Weigh =

2 2 2 CIEDCERICRES Return to Default k-Value
You may enter an alternative k- Gonyou et al. 0.0336
value. Click on the macro button
at the right labeled "Calculate
Packer Matrix (Packer A or Packer B) - Select from Dropdown List Packer A Alternative k-value" to input your

Packer A = Large Premium (Discount) for Missing Target Weights own space allocation in square

feet and your expected final
ckerB - S, ; X /
Packer B = Smafl Premium (Discouny) for Missing Farget Weights T e s, [

Key Parameters - These May be Adjusted to Evaluate Alternative Scenarios value vill automatically be input

Select Packer Matrix

into the cell.
o ) Number of Fini.shing Barns Available Barng 18 1o return to the Default value
Finishing Barns Required To Accommodate Pigs at Placement Rate (Gonyou et al.) of 0.0336, click on
Specified Barng 18 the default value button at the
right.
Wean Pigs Sold Per Week Hd 1]
Average Breeding Female Inventory Hd 2600
Other Parameters
Breeding Herd Production Stage
Average Breeding Female Inventory Hd 2600
Capacity of Breeding Herd Facility Hd 2,750
Average Annual Cull Rate: Breeding Females % 50%
Average Annual Mortality Rate: Breeding Females % B%
[ WORTIPRS RS Y USRI ST ns EraNatatiTs |

," start >~ PEBEEC |@psedmoddo |18 1nbox - Microsoft B3 microsoft Excel - = Q:)_GEE‘”E:‘: ) 2% % 3:05PM

Screenshot 3. Badine Data Entry page. Values can be altered to reflect your operafidre value
entered for the target k will determine the magnitude of the space restriction.

The first value on the sheet is tlaeget kvalue. This is theninimum space allocatiorequired
by pigs. In this formula is the area allocated to pigs in units of meters squared, body weight is the
weight of the pigs in kilograms and t hreeddfaslr m
baseline value ibased uposonyouetal., 2004which foundthat no performance gains wesalized
with k-values greater than 0.0336Consequentlyif represents a welfare benchmark beyond which pigs
do not perform any betteffor comparative purposes, current industry stocking practiegsr.19
square feet per pig ah average marketed weight of 270 pounds ivallke of 0.0270 Hence, the

starting value of 0.0336 representsudstantiatestrictionrelative tocurrent industry practices.

TIP: Thearrows (<<<) are blue if a value is missing and must be entered and white if al
values are entered. This is a quick way to identify missing vaMissing values will result
in an invalid solution
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However, you may alter this value. A valaloser to zero means that eachipigequired to havkess
area and a value farther from zero indicaltes eaclpig is required to haveore area availableTo
make this calculation easier, simply click on the button to the right of the cell. & sédialogue
boxes will open asking you for input in more commonly used square feet terms and liveweight in
pounds and the metric conversions will automatically be made to calculateghesk This value will
be substituted directly into the tardgevalue cell.

Anot her value which requires saoasshowaxpl| anati o
Screenshot.4Two packer price gridare programmed into the spreadsheet to help illustrate the impact
that different packer grids could have on changepace allocation manifested as different weights of
finished pigs. Packer A is characterized as a packer that has a very small target for price premiums and
pigs which fall outside the target atiscountecheavily relative to the target. Packer Rlaracterized
as a packer that has a larger target of weights and carcass compddigqorice grids are actual grids
obtained from meat packers. The implications of these two grids in terms of space allocation is that if
pigs are marketed at lighterevghts due to space restrictions they are likely to receive greater discounts
if marketed to Packer Bompared td®acker B. Hencehe preferedstratey to manage pig space
restrictions depersbn the packeto whichpigs are marketednd this strategyam be evaluated using

PSAM.
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B3 Microsofi Excel - Pig Space education Model DH T Temp 29_bb Mod DH.xls EE‘

i) Fle Edt View Insert Format Took Data Window Help Adobe PDF pe a question for help '+ — & x
DEEHROGRIVEILLB S G-~ 8= o) Lok - @ Qv -0 -|B I U] FERECRN 8] |
£25 - & 18
Enter values in yellow cells only - Value must be entered for all yellow cells before proceeding - missing values will produce invalid

IR

Count of parameters for which a value has not yet been entered = 0

<<< = Vaiue
required but not yet
entered
Return to, . = Value entered
Main Menu Data Entry - Baseline Values Units Value o not required
Key Parameters - Major Impact on Outcomes .
- e target value entered for
Target Value of k (k=albw*.667) 0.0336 determines the magnitude of the Caleulate Alternative k-Value
Click to see implied square feet allocation of k-value | space restriction (when a scenario (mouse-click this button)
Baseline Pigs Placed Per Finishing Group Hd 1050 other than "No space restrictions® 8
is selected). The default value for
Target A Market Welght b 0 k is 0.0336. This value is based
e S CIEDCERICRES Return to Default k-Value
Select Packer Matrix You may enter an alternative k- Gonyou et al, 0.0336

value. Click on the macro button

at the right labeled "Calculate

Packer Matrix (Packer A or Packer B) - Select from Dropdown List / Packer A Alternative k-value" to input your
Packer A = Large Premium (Discount) for Missing Target Weights own space allocation in square
Packer B = Small Premium (Discount) for Missing Target Weights feet and your expected final

- " = marketing weights. The new k-
Key Parameters - These May be Adjusted to Evaluate Alternative Scenarios value vill automatically be input

into the cell.

Number of Finishing Barns Available Barng
A . N " To return to the Default value
Finishing Barns Required To Accommodate Pigs at Placement Rate (Gonyou et al.) of 0.0336, click on
Specified Barng 18 the default value button at the
right.
Wean Pigs Sold Per Week Hd 1]
Average Breeding Female Inventory Hd 2600
Other Parameters
Breeding Herd Production Stage
Average Breeding Female Inventory Hd 2600
Capacity of Breeding Herd Facility Hd 2,750
Average Annual Cull Rate: Breeding Females % 50%
Average Annual Mortality Rate: Breeding Females % B% ~
< >
Ppraw~ g [auoshapess N N O M A B @ S-F-A-== @ j

Ready

,,’ start >~ PBEEEC | @psedmoddo |18 Inbox - Microsoft B3 microsoft Excel - s {)GEE‘”E:‘: = U % 3:09PM

Screenshot 4. Modifying Packer Matrix Can Be Used as Mitigation Strategy.

Most other valueareself explanatory as they are common performance metrics associated with
pig production. Note that feed performance paramatersot necessary because the lean growth model
described in the background section already incorporates implicit efficiencies. The implicit daily gain is
1.75and the implicit feed efficiency B.97 |b feed/lb gain These values are on the efficielokes but
certainly not beyond current production norms.

The last values required are key asset balance sheet values necessary to calculate ROE. The
baseline model uses industry norms, and the user may adjust these values upward or downward using
the perent change from baseline toggles. In most cases these are only proportional changes and do not

have any impact on the overall implications of scenarios other than multiplying values up or down.
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ScenarioSelection

STEP 2 (see Screenshot 2) is the cdihie educational simulation model. Given the existence
of a pig space restriction there are basically two main strategies to adapt to this requirement. Firstis to
market pigs at lighter weightfkeferringback to the formula fork a | u e ,recog@eitlalf body
weight decreases, the denominator decreases and therefataekncreases (i.e., pigs have more
space).If you would like to check this click the link to go back to the baseline data entry link, click on
the button to calculate-kalue and substitute in lower weights to see how they affeeikes.

Reducing market weights has several impacts. It reduces total revenue because fewer pounds ar
sold. Marketingatlighter weights also results in pigs falling outside the optimalmgicange of packer
price matricesvhich further reduces revenue because of lost premiums. One possible advantage is that
pig flows in the rest of the system are not disrupted, so that farrowing and rfloesrgre largely
unaffected.

The second majadaptations to maintain the optimal weights for finished pigs but to alter
practices in prior stages to allow for pigs to
subalternatives are provided. Firstis to build more finishing bamshis situation, all production
practices remain unchanged, but more space is provided at finigkssgntially capital investment is
substituting forchanging pig flows or weights in the systeBecond is to market weaned pigs.

Marketing weanedigs does not alter farrowing practices, but results in fewerlqaggy finished to
market weight and the lost profit opportunity for each pig sold as a weaneliarket hogghat are
retainedcan still be marketed at target weigtitatoptimize packegrid premiums.

The third major alternative is to reduce the breeding herd and hence reduce overall pig flows.

The major cost here is that the existing asset fogbe breeding and nursery hergsinderutilized.

Running Mitigation Simulations
Usually begin with clicking thefits adi o button ANo Space Restri

scenario with no restrictions on spacing. This will ignore the targatue entered in thBaseline Data
14



Entry and will market pigs at their target marketgvéi t . Next, under STEP 3,
of Out cTdmesow.i |l show the results of the curren

Restrictionso. Screenshot 5 shows the Summary

TIP: The results pages are separate worksheetsamibrkbook. As with all Excel
workbooks, you can use GilageDn or CtdPageUp to move throught workbooks.
However, due to macros, it is recommended that you navigate through pages by using
links.

To the right of the title, itWwil di spl ay the scenari o being an
The remainder of the table shows key financial and production values that should be self explanatory.
However, midway down the page you wshowhoWpigsd a |
are marketed ahe finishing stage (Screensht @hese results are very informative to evaluate how
pig space allocation affects marketingshe first set of information igr the kvalue calculated bgek.
You will notice that as weekpass, the-kalue decreases because the pigs are growing.

With no restrictions, notice in Screenshot 5 that in week 20,-ttedue (0.0308) is below the
targetk value in the baseline (0.0336). This is because there is no restrictievatirek Ndice also in
week 21 that kvalue increases. This is because at week 21 pigs are being marketed so there are fewer
pigs in the barn and the heaviest pigs have been sold. This can be observed by scrolling down to the
next section, AFP@i s@i oagwp Pd gwhiMah kehews that at

marketed per barn.
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i) fle Edt View Insert Format Tooks Data Window Help  Adobe PDF Type a question for hels [+ — & x
NEHROISRTVE SRR S 9o 8 A& s - Wl i w10 -BIUESEES % 0 WM EEE-O-AE
A1 - #
Scenario Being 2
Evaluated:
Summary of Outcomes o Restrictions
No.
Return to
Main Menu Units
Percent Change in ROE from Baseline
Return on Equity 20.88%
Net Profit Margin 11.63%
Asset Turnover 0.95
Leverage 1.90
Key Parameters
Target k-value 0.0336
Number of Finishing Barns Needed To Accommeodate Pig Flow Bamns 18
Number of Finishing Barns Available Barns 18
‘Wean Pigs Sold Per Week Hel Wk Q
Breeding Female Inventory Hd 2600
Change in Average Profits From Baseline ($/icwt, live)
Average Market Price Received ($/cwt, live) 3w, Live $44.49
Average Cost of Production ($lewt, live) o, Live $39.32
Total Feed Costs ($lewt, live) $oui, Live $21.67
Total Non-Feed Costs ($lewt live) $oug, Live $19.09
Cull Breeding Animal Income ($fcwt live) 3w, Live -$1.45
Average Profits ($fcwt, live) o, Live $5.17
Marketings per Year (Mil Ibs)
Wean Pigs Sold Per Year Hdryr 0 @
< >
iowwy b |auoshapes N N O H A S @AM -Z-A-=S=Z 038

Ready

,.’ start >~ PEHEBC [@psedmodde | 8 inbox - microsoft Microsoft Excel - = Q:;GEE‘”ET‘- WL T 310PM

Screenshot 5 Summary of Outcomes: Production and Financial Results
The marketings occur through week 25 at which point all pigs are marketed. The marketing rate is
deteminedby the growth oflte pigs according to the distribution specified by the growth function
discussed in the backgroundsech of t hi s report. Under the ANO
marketed at a weight near the target marketratkei 8 i s found by scrolling
of Outcomesd page (Screenshot 6)

In this example, the first batch of pigs marketed in week 21 weigh an average of 266.3 pounds.
Actual market weights will generally be heavier than the target weigbifigioein the baseline values of
260 pounds (see Screenshot 3). The reason is that pigs are marketed at weekly intervals and the decisic
to market in any week is determined by the weight of the pigs at the start of the week. At the start of
week 20, ths batch of pigs weighed less than the 260 pound target and were not marketed. As an

example suppose that at the startvadek 20 the pigs weighed an average of 257 pounds.
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Screenshot 7 Average Marketing Weights
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They would not be marketed because they are less than the 260 pound target weight. If the pigs gain
1.75 pounds per day for the next seven days tngtistart ofveek 21, they will weigh 265.75 pounds
which is higher than the targeeight. If the kvalue is constraining, that is space is the key constraint
defining marketing, the weigh of pigs shown in Screenshowill be lighter than the target market
weight.

To facilitate education on the potential impacts of altern@pgroaches to managing space
restrictions, a comparison sheet is included to compare scenaribs.sfireadsheet is currently on any

other sheetlickonRet urn to the Main Menuo. -byBideder STEP

Comparison of Multiple Scenaro s 0 Thi s e®créehshat@& ke you to th
B3 Microsoft Excel - Pig Space education Model DH T Temp 29_bb Mod DH.xls X
{3 Fle Edit View Inset Format Tools Data Window Hep AdobePDF Type a question forhelp = = & x
NEHRIIGRVE| & LBR-F9 -0 -8 = 4] Z [l so% v@?ma\ »0 <[B]Z U EEE S % o % L'i‘ﬂ'r\'
537 - &
»
c
soe
CURRENT e
SCENARIO s
Scenario Being Evaluated:  ax Reswicsions Market Earis COTT B
Fesaictions
Side-by-side Comparison of Key Input
Parameters, Outcomes and Other Input
Parameters
Retuin to
Main Menu Units % Change:
Key Input Parameters
Target k-Value (k=a/bw*.667) 0.0336 0.0336
Baseline Pigs Placed Per Finishing Group Hel 1050 1050
Target average market weight Lbs 260 260
Select Packer Matrix
Packer Matrix (Packer A or Packer B) - Select from Dropdown List Packer A Packer A
Packer A = { arge Premivm (Liscoun i} for Missing Target Veiabis
Faaker 5= Smatt remium {Ciscount} or Nising Target Veights
Number of Finishing Barns Available Bams 18 18
Finishing Barns Required To Accommodate Pigs at Placement Rate
Specified Bams 18 18
Wean Pigs Sold Per Week HdWk 0 [1d
Average Breeding Female Inventory Hd 2600 2600
Outcomes
Percent Change in ROE from Baseline 54 71 5 3 B |
Return on Equity 20:88% 17.39% -16.71%
Net Profit Margin 1165 9.98% -14.18%
Asset Turnover .95 092 -2.03%
Leverage 1.90 1.90 -0.02%
<
< >
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Screenshot 8 Comparison of Multiple Scenarios.

The main area of the screen allows a comparison of the current scenario being conducted with
the baseline scenarid@Jsually, you will want to copy the n@strictions results into the first column
| abel ed nBasbei mai o body with t(Baselimedbotppory Curr ent

Subsequent scenarios will be pldeaitomatically in the columheaded by CURRENT S CENARI
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The third column ofesultswill thenshow the percent change from theseline (no restrictions if you

followed the directions in the first two sentences of this paragtaghp case of having to implement a
managemeradaptatiorto space restrictits. For example in Screghot8 t he or i gi nal s«
Restrictionso is compared to AMarketing Earl yo.
marketing early to meetkalue restrictions results inl®.726 reduction in return on equifindicated

by red arrow.

To the right of the main body are a series of columns which allow for multiple scenarios to be
copied sideby-side. It is important to preserve your scenarictonpare tesubsegent scenarios. In
Screenshot,8 n ot e Redhca $tocking Bengi by addition of 2 finishing barnscenario has now
been copied into the first column of the multiple comparison columns. It will remain there unless a
subsequent scenario is copied over this value.

Scenario: Evaluate Early Marketing to Comply with SpaBestrictions

As described before, prior to conducting any scenario, check to make sure the baseline data are
set to match youtircumstances To evaluate early marketings the key variable that will impact the
results relative to the baseline caseofnpace r estr i ct-viaolnised son hteh é@i Tha:
entry page (Screenshot 3). This will determine the space restriction at which pigs are marketed and will
override the target marketing weight if pigs have less space than defined bydhe las the pigs
grow.

Once the baseline values are properly set, return to the main menu and click the radio button next

to AMar ket Ear |l yo.ewillappehrasimSdraanshot®Menuod pag
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Screenshot 9 Selection of the AMarket Earlyodo Scenar
To review the results you may now select a |
alternatives are straightforwar€€ |1 i c ki ng on t {eSide Comgarisorvof MultipleSi d e
Scenari os 0 vhepage as shdwe in Sceeenshbtd0 t
The column headed ACurr ent -Valoegastaction of 0.0386h o ws
when pigs arenarketecearly as a way to meet thevklue restriction. Note that the previous column
with the button ACopy Cur raelnti NSoc eReasrtiroi cHei roendd ssk
column after provides a comparison of the differences between the two scenarios as described earlier.
Do not copy the 0iMamBats edblanmld yod wishdoeumther scenaritoo t h e
and comparethogeo t he baseline of ANo Restrictionso.

Earlyo, instead copy it to the multiple col umn

headed fACopy Current Scenarapagebppaang asin S@eenshiogll.t h
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