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Section 1

Getting
Started

9 Installation

1.

2.

Insert the SESAME CD into your CD-ROM drive.

If your operating system supports AutoPlay, installation will proceed
automatically. If not, use Add/Remove Programs from the Start > Set-
tings > Control Panel menu.

Click Install and follow the prompts to install SESAME.

Reboot your computer after a successful installation.

Start SESAME using the Start menu and clicking SESAME (the green

clover icon). The following window will appear depending on the type
of software license that you have.

Fusrad clecch_________E Fusardclech________E
Uaor nome: Uzor nams:
Chorlle
Pocxwor d: Pocxwor d
334023
& Ok xl:nn:nl & Ok x:ﬂﬂ:ﬂl
A o i e 22 Bdminickration
|":'| Paceward chomgo I‘q'IF'n::umrd chongo
Administrator User
License License

6. Enter your Username, <TAB>, then Password. Click OK.

Y ou mugt enter avalid User name and password to accessthe main menu.
THE PASSWORD IS CASE SENSITIVE!
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7. If you have a User license, SESAME will begin immediately after click-
ing OK. If you have an Administrator license, you will gain accessto the
Password desktop after clicking OK (please refer to the Changing Y our
Password section). If you do not need to make any additions, edits, or
deletionsto the User name or password, click OK againto start SESAME.

Fameadcla @
Uaar name: Individuals with an
:““”'“ ; Adminstrator licensewill
[eeed gai n accessto the Password

desktop after clicking OK.
Togart SESAME, click OK
one moretime.

0K ¥ Cancal

= _Bdminictration

|":'| Paceward chomgo

9 Changing Y our Password

As shipped, SESAME has two valid User names, each associated with a
unique password. Thetwo User names provide different accesslevelsto the
program. The first access level is called User. |If you have a User license,
there will be a few functions within the program that you cannot access, but
most of the program functions will be available to you. An Administrator
license gives you access to all program functions with the exception of two
functions that are reserved for the authors. For security reasons, we rec-
ommend that you change your User name and Password immediately.

User License

User licensees can change their own User name and password. To do aUser
Password change:

1. Click on the Password change button at the bottom of the Password
check window. The Password change window will appear.

T Enter current
Eassuardlchianes User name and
Lser nome Uzar pa$\N0rd
Old poazwar d ETTT]
Hew password Enter new pass-
Hew poceword repoated word twice for
+ Of X concel verification
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2. Enter your current User name and password, followed by the new pass-

word (entered twice for verification).

3. Click OK to save the change.

Administrator License

Administrator licensees can change their own User name and password and
have the ability to add unlimited Users and Administrators.

The Password change button on the Password check window allows Admin-
istrators or Users to change their own passwords only (refer to User Li-
cense). The Administration button allows Administrators to add, edit, or
delete an unlimited number of other Administrators and Users and their pass-
words through the Password desktop window. To use the Password desk-

top:

1. Click onthe Administration button in the Password check window.

Chorlle
Pocewar d:

Iﬂﬂﬂta
& OK x Cancal

#Adminictration  ——

Iv':'I Poccwaord chongo

2. The Password desktop window is displayed.

Password desktop

Crystal Soft Admlnlstratlon Center

[T - S L B N o

|nppllcatmn

SESAME
SESAME

IE

Click on the
Administration
Button

Priority Level—
" Administrator

" User

Priority Level

| |

j"LEInsz
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3. Toadd anew User or Administrator, click the + button on the

task bar. Thiscreatesanew row inthetable. Click onthe User
field and enter a User name. Press <tab> to move to the Pass-
word field. Enter a password of your choice. Finaly, click the
appropriate circle to assign that individual an Administrator or
User priority level.

To edit the User name or password for a particular User or
Administrator that you have entered, highlight the appropriate
User name. Click the — button on the task bar. You may then
edit the User name, password, or priority level for a particular
individual.

To delete a User or Administrator, highlight the appropriate
User name in the User field. Click the - button on the task bar.

. Click on the green check mark (i) in the task bar. The additions,
edits, or deletions that you have made are now saved.

U Button

Password desktop

Crystal Soft Administration Center

H««qr»rll»&-i-—AJx("

User name |Passwurd |Applicatiun

My Matne A Urknown Applicstion
Charlie R SESAME

Billy Paul Hitd SESAME

x|

Close

Key to Password
desktop task bar

I| First row

H~ Previous page
| Previousrow
} Next row
~H Last row

J Lastrow

I} Add new row
& Mark position/

return

+ Insert row

- Deleterow

—~ Edit row

G Post change

0 Cancel change
0 Refresh data

5. Pressthe Close button in the lower right to finish the process.

If you want to change a User name and/or password that has been functional
in the pagt, it is recommended that you follow the procedure used to add a
new User or Administrator. When you are sure that your new User name
and password are functional, you can re-enter the Password desktop win-
dow and delete the old User name and Password by clicking the minus but-

ton (-) on the task bar.
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9 System Requirements

SESAME operates off of aWindowsO 95-98 system. The program requires
approximately 30 MB of hard drive space to install. Once SESAME is in-
stalled, it will occupy approximately 12 MB of hard drive memory.

9 Y our Password

The User name and password for SESAME as shipped is.

User name: sesame
Password: open

We strongly recommend, for security purposes, that you change the User
name and password immediately.
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Section 2

Program
Overview

9 What It Is & What It Does

SESAME estimates unit costs of nutrients. These costs are extracted from
market prices of all feedstuffs traded in a given market.

SESAME estimates break-even prices of feedstuffs. The “value” of a
feedstuff is calculated as the sum of the values of its nutrients. Break-even
prices are calculated based on the nutritional composition and the estimated
costs of nutrients. Because they are statistically derived, break-even prices
are reported with a confidence interval. Thus, feedstuffs belong to one of
three categories. under-priced, neutrally-priced, and over-priced.

SESAME provides answers to avariety of marketing, production and nutri-
tional questions. For example:

i A Company just invented anew bypasslysine product. What isits break-
even price? Isit the same across all mgor dairy producing regions?

i A commodity broker sells wet brewers grains. What is its break-even
price?

i A feed manufacturer has 12 ingredient bins at one of its manufacturing
feed plant. What ingredients should be inventoried?

i A dairy producer is being offered three types of amond hulls each with
a different nutrient profile. Which one should he buy?

i Inearly October, adairy producer can lock-in a price for March-deliv-
ered whole cottonseed. Should he buy?
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9 What It Isn't & What It Doesn’t Do

SESAME does not use indicator feeds to calculate unit costs of nutrients.
For example, the cost of energy and protein are not determined from the
price of corn and soybean meal.

SESAME isnot aration balancer. It does not provide amounts to be fed.

SESAME does not select the ingredients to make a nutritionally optimal
diet.

SESAME does not value feedstuffs' attributes that are not nutrient-related.
For example, it will not provide the proper valuation of a mold inhibitor.

9 Menu Structure

The main window of SESAME contains the main menu for operation of the
program.
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The following is a list of the main menu items and their function.

9 Feedstuffsis used for viewing and editing the nutritional compo-
sition of feedstuffs.

9 Solver is used to select feedstuffs, nutrients and prices, and to ob-

tain estimates of nutrient costs and break-even prices of
feedstuffs.

© Price ligs alows the user to set different price series to reflect
price differences do to things such as regional differences.

9 Backup is used to produce a backup copy of the database or to
recover a previously saved copy of the database.

9 Configuration provides access to the underlying structure of the
nutrient definition table.

9 Help opens a context sensitive help system.

£ About printsadisclaimer and providesinformation onhow to contact
theprogramauthors.

9 End terminatesthe program.

Feedstuffs

Configuration

Help

(2]
About

About

End



Section 2 - Program Overview 24

Nutrient Composition:

The Feedstuffs Menu
Feedstuffs
The Feedstuffs form is used for viewing and editing the nutritional
composition of feedstuffs. It is possible to Insert, Edit, Copy and
Delete all the feedstuffs within a library, as well as to Copy and Key to Feedstuffs
Delete whole libraries. By default, SESAME contains three pro- menu task bar
tected feedstuffs libraries and two unprotected user libraries. Pro-
tected databases are: Commerciad library, CPM Library, and NRC || First row
(1989) Library. Feedstuffs in these protected libraries can be used | Previousrow
in setting up problems, but they cannot be edited. The user can cus- Y Next row
tomize the nutritional composition of a feedstuff by first copying it
to a user library. The copied feed can be edited once it resides in a J Lastrow
user library. & Mark position/
return
Composition Price lists Database Find Print Help End ¥ LS
| - Deleterow
& Composition & Pricelists 4% Database £ Find & Print 7 Help # End — Editrow
o R ¢ > rot-asC G Post change
T _ [ o AP oy [ R

L 2 e ' ou Coom 0 Cancel change

T SR T o Eossems 0 Refresh data

@MRC (1989) Library [1000]

@User Libraries [1013]

Select the appropriate View the availablefeedstuffs
feedstuffs library ineach library in thiswindow

Menu items in Feedstuffs are:

@ Composition opens a window used for viewing and editing the nutrient
composition of a feedstuff. The name of the selected feedstuff is

displayed in the caption appearing in the upper-left corner of the
window.

@ Price listsis a short-cut to the price list editing section of the program.

9 The Database button allows the User to copy or delete a library or to
create, copy or delete a feedstuff.

The Find button opens a dialog box where you can enter search criteria
for locating or parsing a range of feedstuff records.
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@ Print opens the report printing utility. The report is first displayed on
the screen before it is sent to the printer.

@ Help opens a context sensitive help system.

9 End closesthe feedstuffs database and returns the User to the main menu.

Nutrient Definition:
The Configuration Menu

Configuration

The Configuration menu gives access to the underlying structure of the nu-
trient definition table. Using thisform, the User can insert or delete nutrients
or edit ID, names or equations used in the automatic calculation of some
nutrients.

Over 140 nutrients are defined in SESAME to cover applications across a
multitude of species. Nutrients are arranged in logical groups to facilitate
dataentry. Nutrients can be defined as direct entries (e.g. crude protein) or
as calculated nutrients (e.g. non-fiber carbohydrates, NFC). Calculated nu-
trients are defined using equations inserted in the Formulae section of the
program.

Most SESAME users will never have to use the Configuration form. Ad-
vanced users are referred to the Help system for additional information



Section 2 - Program Overview

2.6

Prices of Feedstuffs:

The Price Lists Menu
Pricelists
Various price lists can be set to reflect different prices across space (mar-
kets) or time. Feedstuffs can be added to a price list using a convenient o
drag-and-drop feature. There are no limits to the number of price lists Key to Pricelists
that can be generated. menu task bar
Database Print Help End .
I] First row
| Previousrow
Piice O, Hovreand 50 Pivmie Tlee Qb & Labs Unisuaiye
-B._vi'j-‘qmru -||'I:| F : :-xl 11 Databore & Frini * Hilp & End } Next row
=r; A KT BEEECTEF « <« -~ ¢ & = @
M= =x 3 = 4 i Jrezdi s e L e I g }I Last row
T F'ricll:ir:: 132 (2] l%'_ﬁufe i‘ul;h. S .:- ITE: .
B ngns 1a] = r::,-:_-“ — e @ Mark pOSltlon/
®Southeosi 00 [E] B I T T L.
@hkisat Coart [4] | e I M return
17 |Hobmrer mpgeizane 1 T
1:“ tivaben o Dl 1 .gsc: + I nwt I’OW
Select the price i o r = Delet
_ > pr [ ) erow
list by clicking N 1I: :r.a-ﬂ-:c'ﬁ.dc', T e i
on the Price TR o=y L —~ Edit row
Listsroot direc- e T wL ..
- —— : G Post change
tory and seect T = - o
ing the desired | vz usecres 4 L 0 Cancel change
T 1ol e il 1 Izl
iceli e
ZrElle . udlalie feodstubfs 0 Refresh data
E-I Hebadi —ag e ik - ) | R TAT 1{rd
| | ECI T NIRRT S It 000 ZDINT ||| L
Helda-ap s coipbeon ELUNLT I 1] o4 L
~dala ard anrectheT ELURT O ] 'I_I_L"-i L
TR aem e 1 by my1EAT Ar-d -7
LI —IJ |

Individual feedstuffs can be dragged
from the Available feedstuffs window
and dropped into the pricelist

Menu items in Price lists are:

9 The Database button opens a menu of possible actions to be done on a
price list library (copy or delete), a price list (create or delete) or a
feedstuffs (add or delete).

@ Print opens the report printing utility. The report is first displayed on
the screen before it is sent to the printer.

@ Help opens a context sensitive help system.

9 End closesthe price list database and returns the User to the main menu.
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Finding Nutrient Costs and Break-even Prices:
The Solver Menu

Solve problem

b [ Lt | e czmpn e | . IR
Frobloms % 4 IR NN, - - - > o 4 -+ 5 ¢
HH = =2 5 == 5| 2 [Erder-ar Tawc Ifl
-r+Problems® ﬂ B PR TN (PP ) B EF EREY PR Lizap Az o dod—vanes
e p 40 - T b o e al e Ly g lsdnvr::
BEs.-East Caned Faeds, Higm Par Tt Fobe HiFr s oo Come [T T
_E=-Midwesi Coast F2eds, High img malm i e oo Lo TNy =i - R bl HEL
PEx - slest Cons1 Feeds. High Fer e ATl e -
BEx-lsuat Coored, Uory High Perf
- iy Exampl gs: Oihers [E]
Problems - mUser's Problems [28]
tabs,
Feedstuffs
tabsand
Chem.
compoasition
P ] .
tabs IEECEREI Colitrationzet 4 32| ppeoisal set [

The core engine resides within the Solver menu. To create a prob-
lem, the user must indicate what feedstuffs, nutrients and prices are
part of the problem (refer to Program Tutorial, Section5). The Cali-
bration set containsal feedstuffstraded inagiven market. Feedstuffs
are added or deleted from this set through a simple drag-and-drop
function. Alternatively, the user can identify those feedstuffs for
which prices are not available but for which break-even prices are
desired in the Appraisal set.

The Solver form has three tabs that are used to perform different
functions. The Problemstab isused for setting, viewing and chang-
ing problems, the Feedstuffs tab for selecting feedstuffs within a
problem, and the Chemical composition tab for selecting the chemi-
cal elements (nutrients) for which economic values are to be esti-
mated.

Pricelists Database  Load Print  Help End

Eubna O Munmand 50 Prase The: Uhiv Slab: Unpaaviy =1 3

%¥ Splue problem & Price lists " Laad == Brint T Help & ERd

4 Dalabase

T - - -0 - G

44 F H P — o 50

| seathills rnes |'h‘].‘h’||'||’A S [ L [ R R
H F[ i cetedeied =3 KL [ =Flr\-w-u..--~.-.-
T v i e 1 F [0
3 (LY
o L
o 0
=3 NE

Appraisal Set

Calibration Set

Solver

Key to Solver
menu task bar

First row
Previous row
Next row
Last row

& Mark position/

return

+ Insert row

Delete row

—~ Edit row

G Post change

0 Cancel change
<0 Refresh data
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Menu itemsin Solver are:

@ Solve problem solves the problem with the maximum likelihood proce-
dure. Results are displayed in both table and graphic formats.

@ Pricelist is a short-cut to the price list editing section of the program.

The Database button opens a menu of possible actions to be done on a
library (copy or delete) or a problem (create, copy, or delete).

@ The Load button opens or saves a document.

@ Print produces three reports pertinent to a problem. All three open the
report printing utility. Reports are first displayed on the screen be-
forethey are sent to the printer. All three reports show the structure
of the problem and not its solution. They are useful in the diagnostic
of spurious results.

Setting Up a Problem

The normal sequence for setting up a problem is as follow:

1. Create/edit feedstuffs not already in a library. If al feedstuffs that
you intend to use are aready in one of the libraries (default or user’s)
then you can bypass this step. However, if one or more feedstuffs are
not already in a library, or if you need to modify the nutrient composi-
tion of at least one feedstuff, then you must execute this step.

Feedstuffs and their libraries are accessed via the Feedstuffs button on
the main menu.

Feedstuffs
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Y ou cannot edit afeedstuff belonging to the Commercial, CPM, or NRC
libraries. If you want to modify the composition of a default feedstuffs,
you must first copy it to a user’s library.

To copy a feedstuff: select the feedstuffs by left clicking on its name.
Then click the Database button and select the Copy Feedstuffs option.

Copy feedstuffs option

Fendulull  dalabase - De. Hoomand S1-5 soree wrmly
& Composition & Price lifrs 7 : & Find & Print T Help
, DEDM' ol Bz 13 Hﬂlrlvlfﬁ'—d--:?‘("
MW oz T 8o A | D Dekekedidiibay : e J?‘{-;;i;l
T cedalul 5 1400054

F@Commer el Library [1e14] 140085

| SEPM Library [W12] L ] ]

L ShEC [MIRS] Library [1000] ==
@Al elie Hewre, sen, early “1 08
Boifelio Heyk, sen, lofe ve Frove
| il s ;;'H:;ml 1 1 Gmmgmerioy ¥
Ballello Heyee. sun. Tull bleam 1n] L} 1 Bieind Hag-, i ~iy 1-0-EEB
@atfolio Sioge-o. worly veg [ | 1 Bicaes Hagh. lates boam 100687
Badolio Slage-b. late veg [52] F] -
@ftalin Slagec. E'.’.'.’.P'E".".E‘] H F Ciies Hay. Livirn I-01-i7%

Select the feedstuff to copy by left mouse

Composition clicking on itsname

To edit afeedstuff: select the feedstuff by clicking on its name and then

click the Composition button in the Feedstuffs database window. In the
composition window, select the appropriate group of nutrients. Basic
Chemical Analysisgroupsnutrients used across species. Vauesfor spe-
cific feedstuffs can be edited in the Vaue column.

— Select the appropriate nutrient group Edit values
IFan camprcenn: Hlame Iamd - 0 Moamand GikElises - Dl T kb | inivereiby
T F Aecalculailan B beorviow & Print T Helg & End
T B BT
T N A1 | e
®Che m. compoaltlion | I |G =L r o
oioe MIMO mCI05 [1001 L e P L r
MG E AEIC CHEMICAL AW ALYSIS 000 N Y T R IO r
EHINERALS [1002] q Hliw s r
e BLUES FOR FISH [1021] B AL r
e HLLUES FOA HORSES [1919] i R FRT IS r
W ALUES FOR POULTAY [1010] 3T AT &
i ALUES FOR RABEITS [1020] ] - i -
o) BLUES FOR RUMINGNTS [1014] I o r
el BLUES FOR SIINE [1005] Eaab T r
S ITEMIMS [1005 ] 1L _zhkcs TR r
1 e ER R r

Save your changes by clicking the green U button.
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2. Createledit a pricelist. Feed prices are entered in the Price list win-
dow. It isaccessed viathe Price lists button on the main menu (or viaa
shortcut in the Solver window).

Pricelists

To create a new price list: click the Database button followed by the
Create new price list option.

Create new pricelist

HPrvcm - v Hosmeasnd 50 Pares lha Uhao S Eate Unesarziby
By prica ko= |B=,-|nu:lu|: | F‘l'u:ulﬂ:l m - E & Print T Haip # End
T iy Coopw prioe 5ot Bovai [l L O
v = = % » &] =] 3 Dootote pices st ey ura JFioe | |
L & Prica liste Ll L 2
LT
B Miduseet VIS [F 1l T i)
®Scuthzast dp08 [E] — Il T 0
@koet Coaer [4] : T A e Pl 1 £ ]
L1 54 Dot lenchints ; 5;$
130 T llowe 1 dhm
14| \wheat Middings 1 2] B
P FTerp— — E——r

To edit a price list: select the appropriate list from the list in the left
window. Then select the price box for a feedstuff in the Price column on
the right and make the necessary corrections.

Select the appropriate Edit current prices
pricelist of feedstuffs

Pric: Du. Hommard 50 Piciae The Shie State U mive i

IR P | B_uﬁ_q_-q}_-_;",l [ i,l-rl () % Dotoboxze

¥ Help # End

LI LR o

4 ol = = 1 m #| =Th: | amrchits, am—a

- =
™0 Pricc lixta! LAl ORI, LR I .20
E | TUH|E s s, ebudesbed 1 R
- BiMidwe=r M3 [T Rl | [T T S T 1 1z
BEoulhocaxt 2000 [5] DS (E LT 1 w0l
Slluxt Cooxt [4] e | P
] [T T e Py 1 T2
"Bt lea Hd:: | [

Save your changes by clicking the green U button.



Section 2 - Program Overview

211

3. Create/copy a problem. These functions are accessed by clicking the

Solver button in the main menu.

Solver

To create a new problem, click on the Database button and select Cre-
ate new problem. To copy a problem, select the problem to be copied
from the choices listed in the left window. Then click on the Database

button and select Copy problem.

Select problem
to be copied

Eubna D, Munmand &1 Pras

¥ Solue problem

Create new problem or
Copy problem

Preblams

e The ©

& Pri

et | Leete | b copn e |

-

e llsts ‘, ﬂ " Laad
] B Can -l

4 ! ) D= adma-hlay ~amip

I+

H = 2 7 = &

~= Print

H o o Eogn - a  E

7 Help & Ena

[Leus =]

Select a problem type. For your convenience, certain nutrients are already

-1-=Problems:

wEsamplen Dairy [1]

MEs - East Cenrd Fards, HIg

- I Examplee: Oihers [2]
- mMUser's Problems [28]

R R

Lizay Azde v Aoioimane
Lay g el
Fmay i Padeavnr-=
N-ay —a =Rl K71

grouped for typical problems. In SESAME V1.1, types are as follow:

Type 10: Dairy: High + Rare Inert NE Type 20: Beef Cattle
Type1l: Dairy: High Performance Type 30: Poultry
Type12: Dairy: Medium Performance Type40: Swine
Type 13: Dairy: RDP, RUP, and NE, Type50: Horse
Type 14: Dairy: CP, NE Type 60: Rabbit
Type 18: Dairy Heifers Type 70: Fish
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The dairy types automatically group the following nutrients:

Dairy Types
Nutrients 10 11 12 13 14 18
Crude Protein X
Non-effective NDF X X X
Effective NDF X X X
Net Energy Gain X
Net Energy Lactation X X X X X
Rumen Degradable Protein X X X X X
Rumen Undegradable Protein X X X X X
RUP-M ethionine X X
RUP-Lysine X X
Rare and Rumen-Intert NE, X

4. Select the active Price list. This is done in the Solver window. The
active price list label islocated in thetop right corner. To itsright, there
isabuttonwith threered dots(...). Click thisbutton and select the active
price list from the choices in the Active price lists window. Click OK to

save the price list.

& Print ? Help @ End
‘ezt Coast .. ——— ...Button
B «»r v+ =a.  x0¢
| Tupe =]
e Cows Crainy: Medium Performance
mance Cows Drairy: High Perfarmance
nce Cows Drainy: High Performance
=& Cows Drainy: High + B [nert MEI
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5. Select thefeedstuffsthat arepart of the problem. Click the Feedstuffs
tab in the top left corner. Select a library (optional). Then drag-and-
drop feedstuffs from the right window to the Calibration or Appraisal
sets as appropriate.

Feedstuffs
Sulvin O, Huimared 51 Fias Thae Ol 5L B ity O
37 Galuz prablem .ﬁ' Price lIst= =3¢ Ooiobhoes ."_‘,'- Laod e Primi F Help ﬂ-_ End
B o ol G L O Y £ | 1: == roir e I Z- oA LA Pt Hyn — -
Ml <= q 24l S0 G| Fo ka1 i SkE[ZER]E e [3cie e g
IBCcrn o lulen meal 0 E | TR EIEEE B T
F 1"Ceorn groin crocked [1 s S 1eedn s sl [EIETE BELE | T4
- ﬁEnrn grn:n. llnkedd[E]I!Zl B C HeoBlan EIENE KR S Ty
Brn graln ground [ I3« Soganger IR tom| 14
I EEE;: g;:';_']'f: :":r':' ¥ StakmnHik T ERT T E T T
| Gifcrn Sllage, wall eore [ 51 ° Tobe [ R [T T T ™ I
| FICotion, hulls [BA] e ton din nimnl 4] 0200 1507 111}
wCotlorszod mual 4T 172 S thae B B | w3 154 il - 1o
I CCotlanseed, Whalz [15—| TE Wkl d [ IEE R i mi 14
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6. Select the nutrientsthat are part of the problem (optional). Nutri-
ents were selected according to atype (i.e. Type 18: Dairy Heifers) when
you created the problem. Y ou can edit the nutrients selected by clicking
on the Chem. Composition tab in the top left corner. Select the appro-
priate group of nutrientsin the left window. A list of nutrients appear in
the right window. Double click in anutrient box to either add or remove
a nutrient. Make sure that you click the green U in the taskbar (just
below the active price list label) to save your changes.
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Click the U to save changes
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Double-click in the box to add/remove a nutri-
ent from the problem. A blue background indi-
cates that the nutrient is a default selection for
the type of problem

Solve the problem. This is done by clicking on the Solve problem
button in the Solver menu.

Solve Problem
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Quick Overview of the Principles Behind
SESAME

To understand how SESAME works, we must go back to the Petersen method
(first published in 1932) in which the energy and protein composition of
corn grain and soybean meal are equated to their respective prices, setting a
set of two equations with two unknowns. Using NRC (1989) as areference
for nutritional composition, the following set of equations is derived with
corn and soybean meal priced at $90 and $145 per ton, respectively:

Corn: 90 =176.0 CP$ + 1566 NE$
Soybean meal: 145 =991.8 CP$ + 1638 NE$

where CP$ represents the cost of one pound of crude protein (CP) and NES,
the cost of one Mcal of Net Energy lactation (NE). Thefirst equation says
this: in oneton of corn, there are 176 |bs of crude protein and 1566 Mcals of
NE,. The cost of one ton of corn ($90) is equal to its CP value (176 Ibs
multiplied by the unit cost of one Ib of CP) plusit’s NE value (1566 Mcals
multiplied by the unit cost of one Mcal). From elementary algebra, we know
that we can solve a system of two equations in two unknowns. That is, we
can find the values of CP$ and NE$ that satisfy the set of equations. In our
example, the solution is sound when CP$ = $0.063 and NE$ = $0.050. These
two values would change whenever the price of either corn or soybean meal
would change. Knowing that a ton of hominy contains 207 |bs of CP and
1638 Mcals of NE,, we could easily calculate its economic value as follow:

Hominy: Value ($/ton) = (207 x 0.063) + (1638 x 0.050) = $94.94
Thus, hominy is considered under-priced if its cost is less than $94.94/ton.

We have studied this method extensively over a 15 year period, using com-
modity prices in three U.S. markets (west coast, mid-west, and east coast)
and found that it is fundamentally flawed. It assumes inefficient markets in
commodity trading and implies economically irrational and incoherent be-
haviora pattern by buyers and sellers of commodities. According to this
method, corn and soybean meal should never be purchased because there are
always other commodities that are better priced.
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The FEEDV AL programfrom Wisconsin suffersfromthe sameflaws. Worse
yet, it assumes that other referee feeds (e.g., blood meal, urea) are also per-
fectly priced according to their nutritional contents.

In SESAME, we assume that feedstuffs are sold and purchased for their nu-
tritional contents but we do not rely on referee feeds. That is, we do not
assume that the price of any feedstuffsis exactly equal to its nutritional con-
tent. As aresult, corn and soybean meal are sometimes over-priced and
sometimes under-priced depending on the market condition and the class of
livestock being considered.

To understand how SESAME works, let us consider the problem of estimat-
ing the value of CP$ and NE$ from the composition and market prices of
multiple feedstuffs. As with the Petersen method, we will use corn and
soybean meal but we will aso add market information from hominy and
canolameal. Inthe“real” world, there would be many more feedstuffs avail-
able but two additional feedstuffs are sufficient to illustrate the procedure.
In SESAME, we first set the following equations:

Corn: 90=176.0 CP$ + 1566 NE$ + E,
Soybean meal: 145=991.8 CP$ + 1638 NES$ + E,
Hominy: 94=207.0CP$ + 1698 NE$ + E,
Canola meal: 117=738.9CP$+ 1292 NE$ + E,

where E are the errors associated with the prices of feedstuffs (i.e., the dif-
ference between the calculated value of a feedstuffs and itsprice). SESAME
finds estimates of CP$ and NES$ that minimize the sum of E squared. Addi-
tionally, because SESAME verifies that certain statistical conditions on the
E are met, these estimates of nutrient costs have maximum likelihood prop-
erties (i.e., they are best at explaining differences in feedstuff prices).

The method used by SESAME is easily extended to a large set of feedstuffs
and multiple nutrients.
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9 Assumptions Used

1. Over time, the classica economic mechanisms of supply and demand
are the primary determinants of feed prices.

2. Buyersand sdllers of commodity act rationally. A buyer would not keep
buying an overpriced feed commodity and a seller would not keep sell-
ing commodities at discounted prices.

3. The value of a feed ingredient is equal to the sum of the values of its
nutrients. Feedstuffs are used exclusively as sources of nutrients.
Feedstuffs with valuable characteristics other than nutrient content (e.g.,
free-flow agents) will not be evaluated properly by SESAME.

4. Markets are in a constant state of price adjustments. Therefore, at any
point in time, the price of afeedstuffsisequal to the value of its nutrients
plus or minus a deviation called error. We assume that al errors are
independent and follow a Normal (bell-shape) distribution.

9 A Simple Example

We used February, 2000 Ohio prices and standard nutritional composition
of 22 feedstuffs to estimate their break-even prices when used with high
producing dairy cows. Thus, we selected the following nutrients for our
evaluation: rumen undegradable protein (RUP), effective NDF (eNDF), non-
effective NDF (neNDF), rumen degradable protein (RDP), rumen
undegradable methionine (U-M ethionine), rumen undegradable lysine (U-
Lys), and net energy for lactation (NE, ). Pricesused were those reported by
Feedstuffs magazine for the week of February 14, 2000 for the Buffalo, NY
market with an additional $20/ton added to cover handling, margins, and
transportation charges. In afew instances, Chicago, IL priceshad to be used
for which a $30/ton gross margin was added.

Results as reported by SESAME are shown in the following output screen.
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Chio - 2/2000 - High

Price Prediction Reliability | 20.275 ‘

Estimate of Nutrient Unit Costs

Nutrient name Estimate

RUP 0.031191

eNDF 0.039585) =
neNDF -0.036387 5
RDP 0.015061

U-Methionine 10.362429 *x
U-Lysine 1.276768 53
NEI 0.064920 &3

- A blank means that the nutrient unit cost is likely equal to zero

- ~ means that the nutrient unit cost may be close to zero

- * means that the nutrient unit cost is unlikely to be equal to zero

- ** means that the nutrient unit cost is most likely not equal to zero

4/2/2000 2:20:18 PM

Calibration set

Name Actual [/T Predicted [/T Lower limit Upper limit
Bakery waste, dehy 92.000 114.137| 107.954 120.321
Corn grain, ground 110.000 113.522 107.968 119.075
Hominy feed 110.000 99.180 87.947 110.413
Molasses, sugarcane 86.000 73.927 69.151 78.703
Soybean Hulls 82.000 66.831 51.946 81.716
Tallow 350.000 344.076 321.251 366.900
Wheat Middlings 66.000 89.850 81.419 98.281
Blood meal 430.000 431.863 408.581 455.146
Brewers grains, dehy. 141.000 122.546 112.235 132.858
Canola meal, solv-extd 149.000 144.462 134.621 154.303
Corn gluten feed 96.000 125.164 115.958 134.371
Corn gluten meal, 60% 306.000 302.529 285.211 319.846
Cottonseed meal, 41% 175.000 148.179 139.770 156.588
Cottonseed, Whole 174.000 176.178 153.442 198.914
Distillers dried grains 115.000 132.441 122.895 141.988
Feather_ meal 225.000 222.807, 201.406 244.207
Fish meal - Menhaden 415.000 403.448 383.919 422.978
Meat and bone meal 195.000 209.424 200.936 217.912
Poultry byproduct meal 229.999 262.235 253.392 271.079
Soybean meal, solv, 44% 186.000 168.769 157.584 179.954
Soybean meal, solv, 48% 196.000 181.235 167.464 195.007

Appraisal set
Name Actual [/T] Predicted [/T]
Alfalfa Hay-a, sun, early ve 0.000 128.051
Beet pulp, dehydrated 155.000 99.859

Calculation log

Action Reason
Feedstuffs “Beet pulp, dehydrated” removed Outlier

SESAME: Regression results (Dr. Normand St-Pierre)

page 1
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The numbers in the column labeled “Estimate” in the Estimate of Nutrient
Unit Costs table are the calculated values per unit (per pound for all nutri-
ents except NE, which is per Mcal) of nutrient. Thus, a pound of RUP had
an estimated worth of $0.031. This estimate would appear low except that it
represents the value of one pound of RUP which is free of both methionine
and lysine because the value of those nutrients were already factored in the
evaluation. Infact, markets were valuing U-Methionine at $10.36/Ib and U-
Lysine at $1.27/Ib. Effective NDF was valued at close to $0.04/Ib, whereas
neNDF was vaued at - $0.036, indicating that the markets were discounting
feedstuffs for their neNDF content. Likewise, markets were giving little
value to RDP ($0.015/Ib) but were valuing NE, ($0.065/Mcal).

The break-even prices of feedstuffs (Predicted values) are reported in the
two tables labeled “Calibration Set” and “Appraisal Set”. Additionally, the
Calibration set containsthe lower and upper 75% confidence limits of break-
even prices. Using these results, for example, a user would determine that
under these market conditions, brewersdried grainsare relatively over-priced,
whereas wheat middlings are relatively under-priced. Results are aso re-
ported graphically. Inthese graphic representations (i.e., refer to page 4.7),
feedstuffs appearing above the middle horizontal line are relatively well-
priced whereas those appearing under the line are relatively over-priced.

During the solution process, SESAME concluded that dehydrated beet pulp
was so over-priced that it appearedto be an outlier. Automatically, SESAME
moved this feedstuffs from the Calibration set to the Appraisal set. Out of
curiosity, we added the NRC (1989) alfalfa hay, sun-cured, early vegetative
to the Appraisal set. SESAME calculated its breakeven price at $128/ton, a
reasonable figure given the market conditions.
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Section 3

Helpful
Hints

@ SESAME isnot aration balancer. SESAME cannot tell which ingredientsto
purchase and in what amounts they should be fed. SESAME identifies
properly the relative value of feedstuffs. Thus, you can identify feed
ingredients that are economically more attractive than others.

Estimated break-even costs of feedstuffs are based on the specific class of
livestock considered. Blood meal, for example, does not carry the same
inherent value in low vs. high producing herds. SESAME reflects this
conditional valuation.

@ Backup your work regularly using the Backup feature on the main menu.

@ Often, it is easier to copy a database and then make modifications to the
copy than to create a database from scratch. Thus, if you need a new
price list, it can be easier to find, copy and edit an existing price list with
asmilar list of feedstuffs than to create one from scratch.

© If you don’'t know what to do, consult the Help system. This system is
context sensitive. It will provide you with numerous tips and ideas.
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@ In generdl, it is better to use all feedstuffs traded in a given market as op-
posed to just asmall subset. For example, you shouldn’t usejust forage
extenders in the calibration set even if your sole interest isin comparing
the relative value of forage extenders.

9 In SOLVER, the Calibration set must contain at least one more feedstuffs
than the total number of nutrients whose market values are being esti-
mated. The Appraisal set isoptional and may contain as many feedstuffs
asyou wish. Ingeneral, feedstuffs with known market price and compo-
sition should be part of the Calibration set. The Appraisal set should
contain only those feedstuffs with unknown market prices.

@ Double right clicking in awindow (with the exception of the Calibration and
Appraisal windows) expands it to a full-screen format. Double right
click again to return the window to its original size.

@ When creating a new problem in SOLVER, select the desired price list be-
foreyou start drag-and-dropping feedstuffsto the Calibration Set. Once
you have selected the desired price ligt, al relevant feedstuffs in the
feedstuffs window have a price attached to them in the Price column.
This makes it easy to locate the feedstuffs to drag-and-drop.

@ Usethe Print > C. comp. of problem in SOLVER to see the structure of the
problem and the composition of the selected ingredients on an as fed
basis.

9 Error: A inversion: Thiserror occurs whenever you try to estimate the cost

of anutrient which has a zero value for all the feedstuffs in the Calibration
set. This can occur one of two ways.

Error: A inversion

—&

-

arsaEl Soit
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1. The problem is initialy misspecified. This means that the initia Cali-
bration set does not contain any feedstuffs containing this nutrient. You
can diagnose this condition using the Print > C. comp of problem option.

Sobem - i Rovmard S8 Hame

 Sabee problem & Price Eais # Dataeze

Puobbr | Epaditas | Cvew. compasiin |
______ Prahblems B = & XN AF
[0 [hnn =

. o
3 En Eat CowrsFroch, High Prdorsrece Dom Do ik Pedarae

Prekicma:

Eal=onplas: Oairy [1] 3 En Fidevcat Cosre Frosh, High Pradonere Cony [ust;: High Pasfma s
@i= - Enct Conet Foade, b E ? s H ighs Pl wros
: - 3 En. ool Coge. bocay High Prdrsorss Cone Dt High + A s M1
EiFm- I gi Consl Yary H

ElE!-MI-II-.I'IJII-!Hg;
rilEes's Presiess |

Print the structure of
the problem

One column of the printed table would then contain zeros only, as in the
following example:

ﬂ'ﬂnl:ﬂup P MK Cencel

Ex— West Coast Feeds, High Performance Cows ks 12001 P

£

R

: EE R

Column containsonly
zeros

If this is the problem, then you must either remove the nutrient from the
problem, or add a few ingredients that contain the nutrient in question.
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2. The problem is properly specified, but the error occurs during an itera-

tion of the Wizzard. This can happens if, for example, the Wizzard re-
moves from the Calibration set (because they are considered outliers or
highly leveraged) all the ingredients containing a certain nutrient. The
problem is diagnosed using the Stepwise Wizzard. Y ou can remedy this
problem by solving the problem using the Standard Solver as opposed to
any of the two Wizzards.

Ex.- West Coast Feeds, High Performance Cows x|

Ev—e Vil=et Foaaek Esede. Hiah
= = = —A= I T

—ma S Ee = ——n L) LI, ‘Il

Rerformancell€omis)

" Standard Sohver to get asolution

&+ Solve using the Wizzard(tm)
" Solve using the Stepwise Wizzard(tm)

|’ﬂzzard(tm) tvpe

‘Wariance inflation threshald nose the problem

Student res. threshold

¥ Include log with report

" OK X Cancel

9 Invalid floating point operation: This error occurs whenever you are

trying to Solve for a nutrient which is an exact linear combination of one
or more other nutrients also part of the problem. For example, if NE, is
calculated from TDN, then you cannot put both TDN and NE, in the
problem. Similarly, you cannot put Crude protein (CP), Degradable pro-
tein (RDP), and Undegradable protein (RUP) in the same problem be-
cause CP = RDP + RUP. The same would apply for NDF, effective-
NDF, and non-effective-NDF. In each instance, the solution is to re-
move one nutrient from the problem.

Inualid floating point operation

Use the standard Solver

UsethisWizzard to diag-
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Section 4

Pr()grarn Version 2+
Tutorial pof

Seetutorial in file

9 About the Tutorial

The tutorial is not designed to teach you everything about SESAME. The
tutoria is designed to be progressively more complicated, with fewer in-
structions, as you move through the sequence of problems provided in the
tutorial. Your answers should match those provided in the section Answers
to Tutorial Questions. If not, you can load all the data required for a given
tutoria from the CD-ROM directory \TUTORIALS. To load the tutorial
database:

1. First, Backup your current database. Thisisimportant because the tuto-
rial files will override your current working files. To do a backup:

a

b.

C.

Press the <Backup> button on the main screen.

Select Backup.

Choose the directory where you want the backup file to reside. Ac-
cept the suggested file name and press <Save>.

2. Do abackup recovery of the tutorial files.

a

b.

C.

Press the <Backup> button on the main menu.

Press Recover.

Locate the appropriate tutorial backup file on the CD-
ROM\TUTORIALS directory. These are labeled Tutoria 1, Tuto-
rial 2, ..., Tutorial 5 to correspond to each of the five tutoria exer-
cises. Press<Enter>.

SESAME warns you that al current working databases will be re-
placed. Press <yes> to continue. SESAME will decompress the da-
tabase files. When done, press the <OK> button to return to the
main menu.



Section 4 - Program Tutorial 4.2

Once you have completed the tutorials, you can recover your original work-
ing files using the backup file that you created in step 1. To recover, follow
the steps described in step 2 above, locating this time the backup file gener-
ated in step 1.

Tutoria Problem 1

An old friend of yours in the Southeast wants to compare feedstuffs solely
on the basis of their energy (NE) and crude protein content. As far as he
knows, feedstuffs traded in the area have pretty much the same nutritional
composition as those reported by NRC (1989).

Therefore, you can use the NRC (1989) library to select the feedstuffs from.
Market pricesin the Southeast are as follows:

ID Group Feedstuff $/ton

22 1 Citrus pulp, dehydrated 80.00
28 1 Cotton, hulls 100.00
100 4 Bakery waste, dehydrated 90.00
102 4 Barley, grain 137.50
104 4 Beet pulp, dehydrated 147.00
112 4 Corngrain, ground 93.50
116 4 Hominy feed 110.00
118 4 Molasses, sugarcane 63.50
128 4 Soybean hulls 75.00
130 4 Tallow 200.00
134 4 Wheat middlings 70.00
132 4 Wheat grain, ground 98.20
136 5 Blood meal 410.00
138 5 Brewersgrains, dehydrated 107.00
146 5 Corn gluten feed 75.00
148 5 Corn gluten meal, 60% 250.00
150 5 Cottonseed meal, 41% 125.00
152 5 Cottonseed, whole 132.00
154 5 Didtillersdried grains 117.00
156 5 Feather meal 183.00
160 5 Fish meal - Menhaden 370.00
162 5 Mesat and bone meal 190.00
164 5 Peanut meal, sol vent 98.00
166 5 Poultry byproduct meal 200.00
168 5 Soybean meal, solv, 44% 179.00
170 5 Soybean meal, solv, 48% 189.00
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Step 1. Create a price list for the Southeast

a
b.
c
d

Click Price lists on the main menu.
Click the Database button on the menu.

Select Create new pricelist.

. Usethe <TAB> key to move fromthe ID field to the Price list name

field Enter Southeast 2/00, then click the OK button.

Position the cursor on the new Southeast 2/00 library inthe left win-
dow.

Add prices of feedstuffsin the right window. There aretwo waysto
do this:

1. Usethe Database > Add new feedstuffs command. A window
will open. Select the desired feedstuffs either by entering its
number at the prompt, or by selecting it from the scroll-down
window. Pressthe <TAB> key onyour keyboard to moveto the
price field. Enter the price and press <ENTER>.

2. Usethe drag-and-drop feature. Inthe Available feedstuffs win-
dow, scroll down until you locate the desired feedstuffs. To speed
up this process, you can enter the first few letters in the search
box located in the top left corner of the Available feedstuffs win-
dow. Click and hold down the left mouse button. Then drag-
and-drop the feedstuffsinto the Southeast price list window (top-
right window). Once you release the left mouse button, the cur-
sor will be automatically positioned in the Price field. Type in
the price and press either the <ENTER> key of the <down ar-
row> key on your keyboard.
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Your price list should look as follows when done:
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Return to the main menu by pressing the END button (not the X button)
in the top- right corner.

Step 2. Create the problem.

a

b.

C.

From the main menu, select Solver.
Click the Database button on the menu and select Create new problem.

Use the <TAB> key on your keyboard to move to the Problem name
field. Type Tutorial Problem 1. Pressthe <TAB> key to moveto the
Typefield. Enter 14 to select Dairy. CP and NE,.

In the tree window (left window), the new problem was created as a
child of the Problemfolder. 'Y ou should move the Tutorial Problem 1 to
the User’s Problems folder. To do this, position the cursor (pointing
hand) and while holding the left mouse button down, move the arrow
until it points to the User’ s Problems folder. Release the mouse button.
Now doubleleft click onthe User’ sProblemsfolder. The Tutorial Prob-
lem 1 will appear under its new folder. Double click on Tutoria Prob-
lem 1 to select it.
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Step 3. Select the price list for the problem.

a.  You should still be inthe Solver window. Inthetop right corner, locate
the price list indicator (the small box located just under the Help and End
button in the menu bar). Open the price list box by pressing the button
on itsright (...red dots). The Active price list window opens. Select
Southeast 2/00, then click <OK>. Prices of feedstuffs in the Calibration
Set are updated.

Step 4. Select the feedstuffs in the problem

a. You should still be in the Solver window with Tutorial Problem 1 high-
lighted.

b. There are three tabs sitting on top of the tree window. Click on the
Feedstuffs tab. The feed libraries should appear in the tree window.
Double click the NRC (1989) library. All NRC feedstuffs should appear
in the feedstuffs window on the right (gray background).

c. One by one, move the feedstuffs that are aso in your Southeast price list
from the feedstuffs window to the Calibration Set. To do this, first select
feed 22 Citrus pulp, dry by left-clicking on it in the feedstuffs window.
While holding the left mouse button down, drag and drop Citrus pulp in
the Calibration window. Repeat this step for al the feedstuffs in the
Southeast. Locating the relevant feedstuffs is easy because only those
with a number in the cost column should be put in the Calibration Set.
Notice the change in the background color of feedstuffsin the feedstuffs
window once they are moved to the Calibration Set.

d. Select the Problems tab.
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Y our screen should now look like this:
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Step 5. Solve the problem
a You should till be in the Solver window.

b. Click the Solve problem command on the menu. An option window
opens up. Do not click the With intercept option (in general, you don't
want an intercept). Keep the wizard type Solve using the WizzardO .
The Varianceinflation threshold should be 15 and the Sudent res. thresh-
old at 2. These are options useful to experienced users and control the
actions of the Wizzard®. For now, you should use the default values.

Cc. Press<OK>.

d. SESAME goes through a series of iterations. The following Short report
is automatically displayed.



Section 4 - Program Tutorial

4.7

(Puion

= Graph P4 0pan ¥ Goue *Daleln morksd &Frriantip d&Frial X Cancil

Tuterial Probkm | AT 12802 Al -

5o vome b lan o m oaanlisad ca
= -rawctelan: moacsio e e
L N T I T

- Upnemrecdzzodb-aeloznl s wrlxc dspdT o

AL zEaL =z=dl r
Wi 110F =TT 130
(U 1. (LR} - r
FaiE] 122 % Wi [EREES

i - Hedmm m. -1
ko] VT w2 17 dr
ENTITH [T ET v
L] 2EMD = iRkl
ENTH] BE: o misa
L) 1" LR 15"
BRIl 1= A A Hi=y
RO 1 SuM RTINS e
BTl LFEFES 42200 [
S NIt AT "o
ot 1235 =ZE I Zi
BN 1 e (e
AL 123 2 =k [E
(YO o o X LS

LN Y ]

The Price Prediction Reliability (29.412) is less than 30, which is accept-
able. Thus, we are relatively confident that nutrients costs and break-even
prices of feedstuffs are estimated accurately.

Look at a graph of the results by clicking on the Graph command on the
menu. Feedstuffs above the horizontal blue line are relatively under-priced.
Those under the blue line are relatively over-priced.
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Additional Exploration in
Tutorial Problem 1

Use the Help system to improve your understanding of the output (Help
index Short solver report). Y ou should be able to answer the following ques-
tions.

Q1. Do you have reliable estimates?

Q2. What isthe estimated cost of 1 pound of crude protein?

Q3.  What isthe estimated cost of 1 Mcal of NE,?

Q4. List 3 under-priced feedstuffs:

Q5. List 3 over-priced feedstuffs.

9 Tutorial Problem 2

Y our Southeast friend calls you back and points out that most people now
use rumen degradable (RDP) and rumen undegradable protein (RUP) to char-
acterize feedstuffs fed to ruminants. He wants to know if the relative rank-
ing of feedstuffs remains the same using these two nutrients plus NE,.

Y ou have gained familiarity with SESAME. Y ou know how to access and
search the Help system. Therefore, we are no longer providing you with the
detailed steps for each task within SESAME in this tutorial.
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Step 1. Create the problem (in Solver).

a. Copy Tutoria Problem 1 to Tutoria Problem 2

Step 2. Change the problem type

a. Highlight Tutorial Problem 2. Click in the field under the Type column,
then press the <Enter> key on your keyboard to open the option win-
dow. SESAME comes with pre-defined sets of nutrients:

Types
Nutrients 10 11 12 13 14 18

Crude Protein X
Non-effective NDF
Effective NDF

Net Energy Gain X
Net Energy Lactation

Rumen Degradable Protein
Rumen Undegradable Protein
RUP-M ethionine
RUP-Lysine

Rare and Rumen-Intert NE,

X X
X X

X X X X X X
X X X X X

b. Select Type 13 and post your changes by clicking on the green U1 in the
taskbar.

Step 3. Solve the problem

a  Usethe Wizzard® with the default values.
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Additional Exploration in
Tutorial Problem 2

Q1. What aretheestimated costs of 1 1b of RUP, 1 Ib of RDPand 1 Mcd
of NE?

Q2. What feedstuffs did the WizzardD remove from the calibration set
during the solving procedure?

Q3. Aretherefeedstuffs that were considered over-priced using crude
protein and NE, (Problem 1) that are no longer over-priced when
protein degradability is factored in?

9 Tutorial Problem 3

Your Southeast friend calls you back two weeks later. He is now dealing
with agroup of progressivedairy farmers. They want to know (jointly) what
kind of hay they should buy. They are offered two options: 1) 20% alfalfa
hay (NRC feed #6), and 2) 15% alfalfa hay (NRC feed #10). Your friend
wants to know how much these two hays are worth.

Step 1. Create new problem: Tutorial Problem 3

(Hint, copy from Tutorial Problem 2)
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Step 2. Select a problem type
(Hint, forages are used as sources of effective fiber; Problem Type 12
would make sense)

Step 3. Move NRC feedstuffs #6 and #10 from the Feedstuffs window to

the Appraisal window.

(Hint, drag and drop)

Step 4. Solve

(Hint, use WizzardQ)

Additional Exploration in
Tutorial Problem 3

Q1. What are the break-even prices of the two hays?

Q2. Are there any feedstuffs that were considered over-priced in Prob
lem 2 that are no longer over-priced?
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9 Tutorial Problem 4

Y our sister-in-law calls you from the Midwest with the same question asthe
one addressed in Problem 3, except that the availability and prices of feedstuffs
in the Midwest are very different. Use the following Midwest prices to an-
swer your sister-in-law’s question regarding the break-even prices of the

two hays.

ID Group Feedstuff $/ton

220 1 AlfPellet18Cp46Ndf17LNDF 100.00
28 1 Cotton, hulls 120.00
100 4 Bakery waste, dehydrated 85.00
102 4 Barley, grain 92.50
104 4 Beet pulp, dehydrated 135.00
112 4 Corngrain, ground 78.57
116 4 Hominy feed 72.00
118 4 Molasses, sugarcane 66.25
128 4 Soybean hulls 55.00
130 4 Tallow 220.00
134 4 Wheat middlings 48.00
136 5 Blood meal 410.00
138 5 Brewersgrains, dehydrated 80.00
142 5 Canolameal, solv-extd 110.00
146 5 Corn gluten feed 58.00
148 5 Corn gluten meal, 60% 250.00
150 5 Cottonseed meal, 41% 155.00
152 5 Cottonseed, whole 170.00
154 5 Didtillersdried grains 90.00
156 5 Feather meal 205.00
160 5 Fish meal - Menhaden 375.00
162 5 Meat and bone meal 170.00
166 5 Poultry byproduct meal 240.00
168 5 Soybean meal, solv, 44% 158.00
170 5 Soybean meal, solv, 48% 167.00
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Hints:
1. Create a Midwest 2/00 price list.
2. Go to SOLVER and change the active price list to Midwest 2/00.

3. Copy Problem 3 asabaseto create Tutorial Problem4. Remove (double
left click) from the Cdlibration Set feedstuffs that are not traded in the
Midwest (easly identified by a 0.00 price in the Calibration Set). Add
feedstuffs to the Calibration set as appropriate (these are easily located
in the feedstuffs window because they have a price in the price column
but are shown on a gray background).

Remove:
22 Citrus pulp
132 Wheat grain
164 Peanut meal
Add:
220 Alfdfa pellets
142 Canola med
4, Solve.

Additional Exploration in
Tutorial Problem 4

Q1. Is¢ffective fiber worth more in the Midwest than the Southeast?

Q2. Arethere feedstuffs that were over-priced in the Southeast but
under-priced in the Midwest?
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9 Tutorial Problem 5

“Go west my son!” Your son, Billy Paul, followed your advice. He is now
in California and works with the top herds in the County. He is an Ohio
State graduate. Therefore, he is a top nutritionist and he considers amino
acids (especialy Methionine and Lysine) when balancing diets for lactating
cows. Local (West Coast) prices of feedstuffs are reported in the following
table. In addition, your son is being offered Almond hulls with higher crude
protein (5% CP) and lower protein Wheat Midds (13% CP). He wants to

know the break-even prices of these two bargains.

ID Group Feedstuff $/ton

12 1 Almond Hulls 90.00
22 1 Citrus pulp, dehydrated 56.00
28 1 Cotton, hulls 90.00
102 4 Barley, grain 105.00
104 4 Beet pulp, dehydrated 114.00
110 4 Corngrain, flaked 115.00
112 4 Corngrain, ground 105.00
116 4 Hominy feed 112.00
118 4 Molasses, sugarcane 62.50
128 4 Soybean hulls 74.00
130 4 Tallow 225.00
134 4 Wheat middlings 73.00
136 5 Blood meal 370.00
142 5 Canolameal, solv-extd 136.00
146 5 Corn gluten feed 97.00
148 5 Corn gluten meal, 60% 290.00
150 5 Cottonseed meal, 41% 144.00
152 5 Cottonseed, whole 177.00
154 5 Didtillersdried grains 108.00
156 5 Feather meal 185.00
158 5 Fish meal - Anchovy 410.00
162 5 Mesat and bone meal 185.00
166 5 Poultry byproduct meal 279.00
168 5 Soybean meal, solv, 44% 173.00
170 5 Soybean meal, solv, 48% 182.00
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Step 1. Create two new feedstuffs:

Click on the Feedstuffs button in the main menu. Once the Feedstuffs
database is open click on NRC (1989) Library in the left window. Lo-
cate and click on record 12 Almond hullsin the right window. Click the
Database button on the menu, then select Copy feedstuffs. Type Al-
mond Hulls Hi-CP in the feedstuffs name field and click the OK button.
Repeat this process to copy 134 Wheat Middlings to a new feed named
Wheat Midds Lo-CP. When done, double-click on User Librariesin the
left window. By default, SESAME copies feedstuffs to User Libraries.
To keep your data organization clear, you should move the two newly
created feedstuffs to Library 1. Click on Almond Hulls Hi-CP in the
right window then click on Composition in the menu. The Chemical
composition window opens. Click on Basic chemical analysisin the left
window. In the value field for nutrient 2 - crude protein, type 5.0 fol-
lowed by the <down arrow> key on your keyboard (this automatically
post your change to the database; adternatively, you can type 5.0 fol-
lowed by the <ENTER> key, but then you will need to post your changes
by clicking on the green check-mark on the task bar). Click on the End
button in the menu to return to the Feedstuffs database. Repeat this
process for editing the crude protein of Wheat Midds Lo-CP.

Step 2. Create new price list: West Coast 2/00

Step 3. Create new problem: Tutorial Problem 5

(Hint, select problem Type 11. Do not forget to change the active
price list and post your changes. And add the two unknown feedstuffs
(Almond Hulls Hi-CP, Wheat Midds Lo-CP) to the Appraisal set).

Step 4. Solve.

Additional Exploration in
Tutorial Problem 5

QL

Q2.

What are the break-even prices of the two feedstuffs?

What is a1 |b of undegradable Methionine worth?
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9 Answers to Tutorial Questions

Tutorial 1
Q1.  Yes, because the Prediction Price Reliahility is equal to 29.4,
which is less than the maximum recommended level of 30.
Q2. $0.094 per pound of CP.
Q3.  $0.052 per Mcal of NE..
Q4. Underpriced feedstuffs:
Bakery waste Peanut med
Corn gluten feed Soyhulls
Cottonseed mesal Whest grain
Didtillers dried grains Wheat Middlings
Feather medl
Q5. Overpriced feedstuffs:
Barley grain Cotton hulls
Beet pulp Fish med
Blood medl Meat-and-Bone meal
Corn gluten meal Soybean meal, 44%
Tutorial 2
Q1. $0.214 per pound of RUP
-$0.013 per pound of RDP
$0.054 per Mcal of NE,
Q2. Tallow, Blood meal, Fish mea - Menhaden, and Feather meal.
Q3.  Corn gluten meal.
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Tutoria 3

Q1. Early bloom adfafa hay: $113.50
Full bloom afalfa hay: $93.88

Q2. No

Tutorial 4

Q1. Midwest: $0.14/Ib.
Southeast: $0.045/Ib.

Q2. Meat-and-Bone med

Tutorial 5

Q1. Almond hulls Hi-CP: $81.59
Wheat Midds Lo-CP: $78.79

Q2. $10.98 per pound.



Section 5 - Advanced Topics 51

Section 5

Advanced
Topics

9 The Short Solver Report

The short report prints only the most important statistics.

In the first section, a single number is reported: the Price Prediction Reli-
ability. For those with a background in statistics, this is the square root of
the error mean square. This value should generally be less than 30 to
ensure reliable results.

Tablel. Price Prediction Reliability

|Price Prediction Reliakility 10694

The second table liststhe Estimates of Nutrient Unit Costs. For each nutri-
ent, the column labeled “Estimate” represents the estimated cost per unit of
nutrient (i.e., per Ib, or kg). For U.S. users, the value is in dollars per unit.
The next column reports the significance of the estimate (i.e., whether the
estimate is significantly different from zero).
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Table 2. Estimate of Nutrient Unit Cost

Estimate of Nutrient Unit Costs

-0.001080
0.054080 =
-0.024937 *
0.037504 *
10.787557 ==
1.146207 =
0.036681 ==

- & blank means that the nutrient unit cost is likely equal to zero
-~ means that the nutrient unit cost may be close ta zero
- * means that the nutrient unit cost is unlikely to be equal to zero

- * means that the nutrient unit cost is most likely not equal to zero

Thethird table reports various statistics for the feedstuffsin the Calibration
set. For each feedstuff, the table reports the actual price, the predicted value
(break-even price), plus the lower and upper limit for the predicted value
(the 75% confidence range).

Table 3. Calibration Set

Calibration set

11:3.000 101.430 95.204 107.776
115.000 1129582 105.151 120814
10:5.000 101.329 93.828 108.831
106.000 96937 90.715 103155

62.500 BE.630 60437 72924

74.000 6&.636 60.231 77050

73.000 88.776 g3.967 93.585
375.000 37546 362.942 387590
136.000 144.021 135.002 120.039
290.000 286186 276.807 295 566
144.000 142,383 137 431 147 336
177.000 1§2.900 170.888 194 911
105.000 125293 119.834 130.731
1§5.000 185.578 173.934 197221
410.000 409331 395.539 420124
1§5.000 194 341 189567 198114
17:3.000 161.975 155 688 168.262
1§2.000 171722 164.015 179426
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Thefourth table reportsthe resultsfor the Appraisal set. For each feedstuff,
the table reportsthe actual price followed by the estimated break-even price.

Table4. Appraisal Set

Appraisal set

99302
g1.708
130.114

The last table reports the Calculation log. It contains useful information
whenever one of the two WizzardsO wasused. The table reportsthe action
taken by the WizzardO followed by the reason for such action.

Table5. Calculation Log

Calculation fog

Feedstuffs "Carn gluten feed" remaoved Cutlier

9 The Full Solver Report

The full report prints al the statistics from the solution.

Thefirst table is labeled M ain results.
Table 1. Main Results

0.993 0.997 10.694 167417 6.387
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The Main Table reports:

* The R-square, which represents the proportion of the total variance of
prices of feedstuffs explained by the selected set of nutrients and their
cost estimates.

 TheAdjusted R-Square, whichisthe R-square adjusted (penalized) for
the number of nutrients in the model.

* TheRoot Mean SquareError, whichisan estimate of s, theerror term
inthe model. The RMSE should beless than 30 for resultsto bereliable.

* TheMean of the Dependent Variable, labeled Dep Mean. Thisisthe
mean price of all the feedstuffs selected in the calibration set.

e TheC.V., which isthe coefficient of variation of the error.

The second tableislabeled Analysisof Variance. SESAME usesregression
techniquesto estimate the cost of nutrients. Thus, the results can be summa-
rized in an ANOVA format.

Table 2. Analysisof Variance

Analysis of variance

hocle] 7 BET261 544 93465 906 8334.820 0.0000
Errar 11 1257 906 114.355|
Tatal 18 BESS1 9.2SD|

This table reports:

The DF, which stands for the degrees of freedom for each source.
* The Sum of squares for each source.

* TheMean square for the model and the error term.

* TheF statistics used for testing the significance of the model.

* A Probability estimate of the significance of the model.
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The third table is labeled | nference of coefficients.

Table 3. Inference of Coefficients

Inference of coefficients

-0.001 060 0.01 4935
0.064030 0.015360 4172 0.0016 1.71:324
-0.024937 0.005757 -2.545 00159 2.7166
0.037304 0.015991 2.364 0.0375 57432
10.787557 0666575 16176 0.0000 4.0668
1146207 0164331 5975 0.0000 5.0340
0056651 0.005202 10596 0.0000 9.7457

For each nutrient, it reports:

* An estimate, which is smply the estimated cost per unit of nutrient
(i.e., per Ib, or kg). For U.S. users, the value isin dollars per unit.

e A standard error of the estimated cost of the nutrient.

* At-gtatistic to test whether the estimated cost of the nutrient is signifi-
cantly different from zero.

* A probability that the estimated cost is significantly different from
zexo.

* TheVarianceinflation factor (VIF) associated with each nutrient. VIF
measures the degree of collinearity due to the association between the
estimates of nutrient costs. If the nutrients were independent (orthogo-
nal), VIF would all be equal to one. Large VIF (>15-20) indicate that
the model is over-parameterized (too many nutrients for the level of
information that can be extracted from the set of feedstuffs in the Cali-
bration set). If one or more VIF are large, the problem should be re-
solved after removing the nutrient with the largest VIF from the prob-
lem. This action is handled automatically by both WizzardsO .
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The fourth table prints the Correlation matrix of the estimated costs.

Table4. Correlation Matrix

Correlation Matrix

1.000 0.138 0127 -0.310 0317 -0.691 -0.175
1.000 0.331 0.093 0.141 -0.042 -0.533
1.000 0.270 0127 -0.018 -0.735
1.000 -0.131 0.211 -0.583
1.000 -0.188 -0.099
1.000 0.055
1.000

For example, the number in the third column and first row represents the
correlation between the estimated cost of the third nutrient and the estimated
cost of the first nutrient.

The fifth table reports the results for the Calibration set.

Table5. Calibration Set

Calibration set

113.000 101 490 -11.510 0.234 1.230 95204 107 776
115.000 112.9582 -2.018 0.364 0.237 105.151 120514
105.000 101.329 =367 0.334 0.420 93528 105531
106.000 96.937 -9.063 0.229 0.966 a0.715 103.158

52500 66690 4180 0.230 -0.447 60457 72924

74.000 B8 696 -5.544 0.421 0657 60231 77.080

73.000 G66.776 13776 0137 -1.568 3967 93.583
375.000 37546 0416 * 0923 -0.140 362942 367 .890
136.000 144.021 .01 0215 -0.546 1358.002 1:30.039
290.000 286186 -3.814 0.522 0.516 276807 295 566
144 000 142383 -1.817 0145 0164 137 431 147 336
177.000 18§2.900 5.500 0.555 -1.450 170559 134 511
105.000 125293 17.293 0175 -1.781 119854 130.731
1&3.000 185.578 0.575 0.504 -0122 173934 1897 221
410.000 409,331 -0.669 0.651 0112 395538 420124
1&3.000 194 341 .34 0133 -0.838 16889567 193.114
173.000 161975 -11.025 0.234 1478 155688 165.262
1&2.000 171722 10278 0.352 1.194 164.015 179426

* Feedstuffs with & high leverage on estimates.
*# Feedstuffs with a very high leverage on estimates.
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The Calibration Set lists:

* Theactual price of each feedstuff.

* ThePredicted (estimated break-even) price of each feedstuff.
» Theresdua vaue (errors, labeled Pred.-Act.)

» The Leverage value. The leverage value measures the weight of each
feedtuffs in determining the estimates of nutrient costs. High leverage
values are undesirable. Feedstuffs with a high leverage value (flagged
with asingle *) should be questioned. Feedstuffs with avery high lever-
age value (flagged with a double **) should amost invariably be re-
moved from the Calibration set before the problem is resolved. Both
WizzardsO test for high leverage feedstuffs and remove them from the
Calibration set automatically.

* Studentized Residuals. Feedstuffswith an absolute value of Studentized
residual exceeding 2 are possible outliers. It isadvisable to remove them
from the Calibration before the problem is resolved. Both wizzardsO
remove outliers automatically.

» TheLower 75% confidencelimit and the upper 75% confidencelimit
on the estimated break-even price.

The sixth table reports the results for the Appraisal set.

Table 6. Appraisal Set

Appraisal set

99302
g1.708 81.708
130.114 33114
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The Appraisal Set ligts:

* Theactual price of each feedstuff.

* ThePredicted (estimated break-even) price of each feedstuff.

* Theresdua vaue (errors, labeled Pred.-Act.).

The last table reports the Calculation log. It contains useful information if

one of the two WizzardsO was used. The table reports the action taken by
the WizzardO followed by the reason for such action.

Details of Methodology Used

In the case where two nutrients are being valuated, the set of equationsis
as follows:

2
Y, = S X B+e [1]
where Y, = price per ton of feedstuffsi,

X,;= amount of nutrient j in aton of feedstuffsii

B, = cost per unit of nutrient j, and

e = error term.

This set of equations can be easily expanded to multiple nutrients using
matrix notation:

Y=XB+e [2]

where Y isannx 1 vector of prices for n feedstuffs,
X isan nx m matrix of coefficients of m nutrients for n feedstuffs,
B isanm x 1 vector of unit costs of m nutrients, and
eisannx 1 vector of errors.
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The system of equations [2] has an infinite number of solutions because it
contains more unknowns than the number of equations (n unknown e and m
unknown B, in asystem of n equations). The system, however, has a unique
solution if we set for objective to minimize the sum of squares of deviations

(i.e, mimimize S e_z). In matrix notation, this implies the minimization of:

EE=Y'Y-2B'X’Y +B'X’XB [3]

Differentiating [3] with respect to B and setting the resulting matrix equa-
tion equal to avector of zeros, the least-squares estimate of B isthe vector b:

b=(X'X)1X"Y [4]

This solution b has a unique set of properties. First, b is an estimate
of B that minimizes the error sum of squares E’ E regardless of any distribu-
tion properties of the errors. Second, the elements of b are linear functions
of Y, Y, ..., Y _andprovide unbiased estimatesof B. Theseestimates have
the minimum variances among any estimates that are linear functions of the
Y'’s, irrespective of distribution properties of the errors. Last, and impor-
tantly, if the errors are independent and identically distributed from a normal
distribution with a mean of 0 and a variance of s2, i.e., e» N(O, Is?), thenb
is the maximum likelihood (ML) estimate of B. Therefore, equation [4]
produces ML estimates of the unit costs of nutrients using market prices and
composition of feedstuffs if the residuals are independent, have common
variance and are all distributed according to a normal distribution with a
mean of zero and a variance of s2. Consequently, it isimportant in the appli-
cation of our ML method to ensure that these assumptions are reditic.

A direct benefit of using aML approach is that various statistics can
be calculated using conventional, well-known statistical method. In particu-
lar, an estimate of the variance (s?) is:

S2=Y'Y =Y'X (X’X)'X'Y/n—m [5]
=Y'Y = Y'Xb/n—m
=Y'Y —=b’X’Y/n—m

The variance of estimated unit costs of nutrientsb is;

Var (b) = (X' X)s? [6]
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Lastly, the variance of the predicted break-even price of afeedstuffsis given
by:

Var (Y) = X, (X' X)X s? [7]

Estimation Problems

The Intercept Question

The inclusion of an intercept termin model [2] allows the estimation
of an overall average residudl, i.e., a number equal to the average value of
feedstuffs after the value of the nutrients have been accounted for. In gen-
era, this term should be close to zero. Failure to include an intercept term
when indeed one is present in the population of feedstuffs being studied
leads to biased estimates of the other elementsof b. In SESAME, the default
model does not include an intercept

Outliers

Theterm outlier refersto an observation which isextreme relative to
the bulk of the remaining abbreviations. The presence of one or more outli-
ers invalidates the assumption of normal distribution of errorsin [2], result-
ing in an estimate of b that is no longer a maximum likelihood estimate.
Many different rules have been proposed for identifying and rejecting outli-
ers. However, the automatic rejection of outliers is not always a very wise
procedure. At times, the outlier is giving information not provided by other
observations. I|n SESAME, we choseto include an automatic rejection scheme
of possible outliers. The user is provided with studentized residual mea-
sures, and observations with studentized residuals that exceed a default 2.0
standard deviations are automatically rejected by the WizzardO and should
be looked at closely to ensure that the nutritional content of the feedstuffsis
realistic and that the market price used is real.
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Leveraged Observations

The detection of leveraged observations is atopic that receives little
coverage, although leveraged observations can result in substantial prob-
lems in parameter estimation. A leverage point is an outlier among the pre-
dictor variables. Leverage points can be identified statistically from the le-
verage values h, which are the diagonal elements of the projection matrix:

H = X(X' X)X’ [8]
Thus, we can rewrite [ 7] asfollows:
L
Var (Y, ) =hs? [9]

Expressed this way, the effect of the leverage value on the variance of the
estimate of the break-even price for feedstuffsi is clearly seen.

In SESAME, feedstuffs with leverage valuesh > 2 (p + 1)/n, where p
= number of parameters and n = number of feedstuffs, are deemed leveraged
and their inclusion in the data set should be questioned. Feedstuffs with
leveraged valuesh > 3 (p + 1)/n are automatically removed from the dataset
by the wizzardO .

Collinearity

Collinearities are approximate linear dependencies among the col-
umns of predictor variable values. Collinearities can be due to model con-
straints, population characteristics that restrict variate values, sampling defi-
ciencies, or overdefined models. Collinearities produce large coefficient
estimates and inflate the variance of parameter estimates. Inshort, collinearity
inducesiill-conditioning of the X’ X matrix, that is, the determinant of X’ X is
close to zero. This condition can be thought of in two ways: either, the
model is overspecified (we are trying to estimate the cost of more nutrients
than are needed to express the break-even prices of the feedstuffs selected)
or the data are not adequate to estimate all of the selected nutrients.

Collinearities can be measured with variance inflation factors (VIF)
which are the diagona elements of (X’ X)* when X’ X is scaled to correla-
tion form. In general, estimability is acceptable when all VIF < 10 (by defi-
nition, VIF = 1 in the absence of collinearity). Ininstances where VIF > 20,
action must be taken. Additional feedstuffs with different nutritional char-
acteristics can be included in the data, and this may result in reduced col-
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linearities. Alternatively, the nutrient associated with the largest VIF can be
removed from the model. The remaining parameters must then be re-esti-
mated using the reduced X matrix. In SESAME, the WizzardO automati-
cally removes nutrients with a VIF exceeding the default value of 15.
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9 When the Help System Fails

When the help system falils:

1. Backup your data. Y ou may have to send us your backup if we cannot
diagnose your problem “on the fly.”

2. Contact us:

Dr. Normand St-Pierre
Department of Animal Sciences
The Ohio State University
221-A Animal Science Building
2029 Fyffe Road

Columbus, Ohio 43210

(614) 292-6507

FAX: (614) 292-1515

email: st-pierre.8@osu.edu

3. Describe the problem (in as much detail as possible).

We will try to answer your problem as quickly as possible!
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