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This PowerPoint
presentation shows you
how to use the NRM
1.0.xls Excel Workbook
to fit several regression
models to experimental
data.

The mOdeIS may be used Dmitry Vedenov Department of Agricultural and Applied Economics
to ESti mate n Utritional Gene Pesti Department of Poultry Science
requirements or the
most economical feeding
levels of critical Athens, Georgia 30602
nutrients.

The University of Georgia

All you need is MicroSoft Excel, the NRM 1.0.xIs file, and
some input / output data.

UGA Extension Research Bulletin 440 Instructions



Experiments designed to estimate

nutritional requirements result in a Nutritional Experiments

series of ordered pairs of data, the

observed points. . °
[

The points come from feeding several
concentrations of the limiting nutrient,
with all other nutrients present in

Response

° OBSERVED
adequate amounts. POINTS
. [
The measured responses may include
growth, feed efficiency, carcass lean
accumulation, egg and milk production, Dietary Nutrient Concentration

etc.
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Several different interpretations of
nutritional response data are
sometimes made:

Multiple Range Tests

“Broken-Line” or Spline Models

Non-Linear, Continuous Models
Quadratic Polynomials
Saturation Kinetics

Many Others

RESPONSE

BC
.

OBSERVED o MULTIPLE
POINTS RANGE TEST

BROKEN LINE -
LINEAR
ASCENDING

QUADRATIC
POLYNOMIAL

BROKEN LINE —
QUADRATIC
ASCENDING

SATURATION
KINETICS

DIETARY NUTRIENT CONCENTRATION
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There are several multiple range A

tests that may be used to determine A At e
which responses are significantly ac o °
different from the maximum = *
response. 2
=) D o
More conservative multiple range © MULTIPLE RANGE

tests will only indicate that large E o U=

differences are ‘significantly

different’, and therefore suggest that
lower input levels result in maximum

Input
responses.

The result is lower requirement
estimates with more conservative
multiple range tests. But higher
requirement estimates are generally
considered more conservative by
nutritionists.
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There are several multiple range A
tests that may be used to determine A A % e
which responses are significantly ae .

different from the maximum

response.

D o MULTIPLE RANGE
TEST

Output

More conservative multiple range
tests will only indicate that large E o
differences are ‘significantly
different’, and therefore suggest that
lower input levels result in maximum
responses.

Input

The result is lower requirement

estimates with more conservative ” _ —
multiple range tests. But higher The “requirement” is between

requirement estimates are generally R3S i_nPUt levels that giV_e
considered more conservative by maximum and sub-maximum
nutritionists. responses
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Quadratic, or second order,
polynomials are easy to fit to
input-output data sets using
ordinary least squares methods.
They fit most data sets fairly well.

Quadratic polynomials have no
ability to represent a plateau. A

higher order polynomial should fit
data with a plateau better.

Output

QUADRATIC
POLYNOMIAL

Input
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Quadratic, or second order,
polynomials are easy to fit to
input-output data sets using
ordinary least squares methods.
They fit most data sets fairly well.

Quadratic polynomials have no
ability to represent a plateau. A
higher order polynomial should fit
data with a plateau better.

QUADRATIC ~
POLYNOMIAL

Output

Input

The “requirement” is the
nutrient input level that gives

the maximum output level, or
response.
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Broken-Line Models are
commonly fitted to nutritional
response data.

These models are also called
“spline” models where one
segment has a slope = 0.

Broken-Line Models have a
feature for a plateau, but no
feature for toxic levels should
the nutrient input level become
excessive.

The ascending segment is a
first order, or straight line.

UGA Extension Research Bulletin 440 Instructions

Output

BROKEN LINE -LINEAR
ASCENDING

Input




Broken-Line Models are

commonly fitted to nutritional
response data. e

These models are also called
“spline” models where one

segment has a slope = 0. BROKEN LINE -

Output

LINEAR ASCENDING
Broken-Line Models have a
feature for a plateau, but not
toxic levels should the nutrient
input level become excessive.
The ascending segment is most Input

often a first order, or straight

line.

The “requirement” is the
lowest nutrient input level

that gives the maximum
output level, or response.
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Another form of spline
model has a second order °
polynomial for the :

ascending segment.

BROKEN LINE -
It has the same features as QUADRATIC

the first order model except ASCENDING
for the curved ascending
segment.

Output

The curved ascending
segment more realistically Input

represents biological
responses.
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Another form of spline
model has a second order t
polynomial for the

ascending segment.

BROKEN LINE -
It has the same features as QUADRATIC

the first order model except ASCENDING
for the curved ascending
segment.

Output

The curved ascending

segment more realistically Input
represents biological
responses.

The “requirement” is the
lowest nutrient input level

that gives the maximum
output level, or response.

UGA Extension Research Bulletin 440 Instructions



There are a large number of
possible non-linear response
models that can be fitted to
nutritional response data.

The NRM.xIs Workbook fits
several logistics,
compartmental and
exponential models.

The example shown here is

the Saturation Kinetics Model.

This model asymptotically
approaches the maximum,
so the maximum is never

reached.

Output

SATURATION
KINETICS

Input
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There are a large number of
possible non-linear response
models that can be fitted to
nutritional response data.

The NRM.xIs Workbook fits
several logistics,
compartmental and
exponential models.

The example shown here is

the Saturation Kinetics Model.

This model asymptotically
approaches the maximum,
so the maximum is never
reached.

Output

SATURATION
? KINETICS

Input

The “requirement” for
maximum output is not

defined with models that
approach, but never attain, a
maximum.
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15

Many non-linear models 70

exhibit “The law of

diminishing returns” or

65

“The law of diminishing o0
marginal productivity”. 55
Economic theory must be & *°
applied to these models  §
to find the feeding level & .,
(Input) that maximizes :
profits (not necessarily g |
the maximum output g ¥
level). 25
This example is from a 20

1955 book “The Scientific 15

Feeding of Chickens”

UGA Extension

e

MAXIMUM LIVE WEIGHT—APPROXIMATELY 7.1 POUNDS

0.830 Ib.

1

0.686 Ib.

|

T 1 1 1T 1 U |

0.321 (b.

NEW HAMPSHIRE MALES

The qain for any 2,50 pounds of

feed is 82.7 per cent of the gain

for the preceding 2.50 pounds
of feed

TOTAL FEED CONSUMED — POUNDS
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With diminishing
returns models, the
‘requirement”is for

maximizing profits
instead of maximum
performance

UGA Extension

15

10

65

6.0

55

<0

45

40

15

30

AVERAGE LIVE WEIGHT — POUNDS

285

20

15

1.0

05

0.0

17 17 17T 17 1° 17 1 11

MAXIMUM LIVE WEIGHT—APPROXIMATELY 7.1 POUNDS

0.181 b,
0219 Ib.

0.266 Ib.
0.321 (b

0.383 Ib.

0.464 1b.
0.577 lb.

0.686 Ib.

0.830 Ib. :

NEW HAMPSHIRE MALES
The qain for any 2,50 pounds of
feed is 82.7 per cent of the gain

for the preceding 2.50 pounds

1.003 Ib. of feed

1.213 b,

5 0 ' 15 20 25 30 35 40 45 §0 55

TOTAL FEED CONSUMED « POUNDS
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15

1.0

65

6.0

55

g =0
z
>
e

45
|
[
&

o 40
3
g

3 315
w
(03
<

25

MAXIMUM LIVE WEIGHT—APPROXIMATELY 7.1 POUNDS

0.830 Ib.

0.686 Ib. \

TIITITJTIIJ

The theories of determining
the requirements for
maximum profits “are not
new, but have been employed
only rarely by workers in
nutrition”

0.321 ib,

NEW HAMPSHIRE MALES —

The qain for any 2.50 pounds of

feed is 82.7 per cent of the gain

for the preceding 2.50 pounds
of feed

l 3

U N N JUN O A N A

20

1.5

1.0

05

wld 1|

0 5 10
UGA Extension

15 20 25 30 35 40 45 §0 65 &0

TOTAL FEED CONSUMED - POUNDS
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H.J. Almquist
Poultry Science 32:1001(1953)

Application of The Law of Diminishing Returns
to Estimation of B-vitamins Requirements of
Growth

* "The principles described are not new, but have
been employed only rarely by workers in nutrition'

* "The several examples to be given below will
further emphasize the broad utility of the
principles in the estimation of requirements..."
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Using the Program

B3 Microsoft Excel - NRM 1.0 081506
E_‘I File Edit View Insert Format Tools Data Window Help Adobe PDF

Dmitry Vedenov

Gene Pesti

Department of Agricultural and Applied Economics

Department of Poultry Science

The University of Georgia

Athens, Georgia 30602

Information on
using the
program is
found on the

INEEHRAISRIVE S DB 8 = -4 %l [} [ | Frankin Gothic Medim » 14 - | B 7 U |ES S %
EAGP o e R | 4 e B
sl |
031 - &
A B | ¢ D | E [ F a | H | J K L

N

2 The Nutritional Response Models workbook consists of 21 individual worksheets:
i
4 Worksheets Content

5 HOME Title Page
| 6 | Information This Page
| 7| Input & Summary Main Data Input Page and Summary of Modey

8 Broken Line
| o | Broken Quadratic
| 10 | Saturation Kinetics

1 Log!st!cs. = Patameters Individual Model Pages
| 12 | Logistics, 4 Parameters
| 13 | Compartmental

14 RNB, Model 1
| 15 | RNB, Model 2
| 16 | Multiple Range Tests Warning

17 Test Data Generator Random Data Generator for each of the mod
| 18 | BLL Graph
| 10 | BLQ Graph

20 SK Graph

Black and White Graphs of the Individual Mo
for Printing. If the Axes are Set the Same, th
serve nicely for comparing the models.

L3 Graph

L4 Graph
Com Graph
RNB1 Graph
RNB2 Graph

‘Information
and Refs.” page

transferred to the other worksheets by pressing the "Copy Data" button.

Fvral'e Qnalvar madula ie ngad ta minimiza tha eum af eanarad arrare far aarh madal

ipraw~ g | Autoshapes~ N\ N [ O A (4] 4l £ B @S g A=
Ready Calculate

.-.gJJB

|
|4 4 » 0\ HOME % Information & Refs. / Input & Summary K Broken Line ,{ Broken Quadratic K Saturation Kinetics 4 Lodgistics, 3 Parameters ,( Logistics, 4 P |<

100 response points can be entered into the Input & Summary worksheet, where the data is automatically

the data has been copied to all the worksheets, you must go to each worksheet to fit the corresponding model




NRM 1.0.xls can fit several models
to nutritional response data

Broken Line

Broken Quadratic

Saturation Kinetics

Logistics, 3 Parameters

Logistics, 4 Parameters
Compartmental

Robbins, Norton & Baker, Model 1
Robbins, Norton & Baker, Model 2

UGA Extension Research Bulletin 440 Instructions
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NRM 1.0.xls can fit several models
to nutritional response data

e Broken Line

e Broken Quadratic

e Saturation Kinetics

e Logistics, 3 Parameters

e Logistics, 4 Parameters
e Compartmental eres et e

e Robbins, Norton & Baker, Model 1

e Robbins, Norton & Baker, Model 2

Each has a spreadsheet in the workbook

o9

70

71
4 < » »Broken Line / Broken Quadratic / Saturation Kinetics 4/ Logistics, 3 Parameters £ Logistics, 4 Parameters / Compartmental Model £ RNB, Model 1 | <

iDraw~ g |Autoshapes \ N (OO 2] i A 22 8l & - - A== @ JB

Ready Calculate
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El_] File Edit View Insert Format Tools Data Window Help Adobe PDF -8 X
A B C D | E| F G H I J K =

1 |Point | tnput Output =

2| 1 INSTRUCTIONS

3| 2 0. Press the button below to clear the data range

.| 3 @7 Data Range ..

5 | ¢ S

s | B 1. Enter your data into columns B and C. \
2| ® Column B, Input, should contain the

g | 7 Column C, Output, should contain .

o | B 2. Press the button below to autom: Inlet / OUtpUt data IS

BE E— entered on the Input &

il Summary page and

1] 1 3. Go to each pag d follown

- IE 4. Return to this comp._ transferred to the other

4] spreadsheets by pressing

o | the “Copy Data” button.

16| *° Mo\ \ \

17| 16 Broken-Line (Lin scending

8| 7 Broken-Line (Qu tic Ascending)

10| 18 Saturation Kinetics
20| 19 Logistics, 3 Parameters 4809.454 .567% 1
21| 20 Logistics, 4 Parameters 4675.695 99.579% %
2p | 21 Compartmental 4653.192 99.582% E’
23| 22 RN del1 4687.163 99.578%

24| 28 Rmdel 2 4678.299 99.579%

25 24

26 25

27 26

28 27

20 28

30 29
M 4 » MNHOME £ Information & Refs. % Input & Summary / Broken Line £ Broken Quadratic £ Saturation Kinetics £ Logi | < 2l




B3 Microsoft Excel - NRM 1.0 081506

E‘E] File Edit View Insert Format Tools Data Window Help Adobe PDF

S eV oo o]

HRN=A " NENENIS NN A -SR-S A RN AT . |B L U|S==-4|5$
B 0 e R LY | | A | i A_.j @_]] V"¢ Reply with Changes... End Review... !
Hhrsi !
v fx
A c D [E] F /) [ @ H I J K e
1 | Point tnput Output 3
s | 1 INSTRUCTIONS
3| 2 0. Press the button be to clear the data range
4| 3 I
Clear Data Range
5 | ¢ - ‘ \
6| 5 data into columns B ar
7| 6 , Input, should contai’
g | 7 Column C, Output, should cont
8 2. Press the button below to »- :
: First, clear the old
| Copy Data data from the program
| 1 3. Go to each page and foll. . by pressing the ”Clear
13| 12 4. Return to this page to comw ”
e Data Range “button
15 14
6| 15 Model
17| 16 Broken-Line (Linear Ascending)
18 V7 Broken-Line (Quadratic Ascending) . 54%
10| 18 Saturation Kinetics 4655.51 9.581%
00 | 19 Logistics, 3 Parameters 4809.454 99.567%
21| 20 Logistics, 4 Parameters 4675.695 99.579%
2| 21 Compartmental 4653.192 99.582%
23| 22 RNB, Model 1 4687.163 99.578%
24| 23 RNB, Model 2 4678.299 99.579%

M 4 il\HOME

Information & Refs. 3 Input & Summary / Broken Line £ Broken Quadratic / Saturation Kinetics £ Logistics, 3 Parameters £ Logistics, 4 P [ <
iDraw~ g | Autoshapes~ \ N\ [ O [ i8] Al 2 (8] [ &~ F- A== @ ﬂ

Ready

MUM




E3 Microsoft Excel - NRM 1.0 081506 @@]

{27 Fle Edt View Insert Format Tools Data Window Help  Adobe PDF a Type & questioforhelp v/ @ X
RN RENENE NN A« WP e - e A R - @ = -4 %] M5B © B§FranklinGothicMedium-18 -|B 7 ~=F o s
iig e ) ) 5 K 2 3y g , , . ‘
sl iE AN
124 - &

LT BT T p— : Then enter your new

2| 1 043 | 1238 INSTRUCTIONS data or COpy It from

s 2 | 05 | 1412 he button below * !

. - AR another spreadsheet.

Data Ra

5 | 4 0.64 | 1700 “ ’

s 5 | 0.71 | 1768 1. Enter your data into colun. Then press COpy Data

7| © 0.78 | 1732 Column B, Input, should to transfer It to the Other

a | 7 Column C, Output, shoul d h t

o | B 2. Press the button below to . Sprea sneets

10| °

Copy Data

11 10

10| 11 3. Go to each pa d follow the mstructlon ve

13| 12 4. Return to thi o compare the model fits. The best fit el is highlighted yellow.
14 13

15| 14 Model Fit Comparisons

6| 15 Mo\ Sum of Residuals R?

17| 18 Broken-Line (Lm! !Ascendmg) 5695.531 99.488%

18 7 Broken-Line (Qu tic Ascending) 4955.194 99.554%

10| 18 Saturation Kinetics 4655.519 99.581%

20 | 19 Logistics, 3 Parameters 4809.454 99.567%

21| 20 Logistics, 4 Parameters 4675.695 99.579%

o | 21 Compartmental 4653.192 99.582%

23| 22 RNB, Model 1 4687.163 99.578%

24| 23 RNB, Model 2 4678.299 99.579%

M < » MNHOME / Information & Refs. ) Input & Summary { Broken Line £ Broken Quadratic / Saturation Kinetics / Logistics, 3 Parameters /{ Logistics, 4 P | <

: Draw ~ Lg

Autoshapes> \ N OO Al a4l 8l & | S-Z-A-=== @ Ja

Ready

NUM




@ File Edit View Insert Format Tools Data Window Help Adobe PDF -8 X

A B C D E F G H | J K L 1] N A
) N
) °':;".';:" Data Sample Statistics
3 Point Output Residuals Min Input 0.43 Min Output 1238.00 tnstructions
4 1 11291718 Max Input 0.78 Max Output 1768.00 1. Copy data in cells B4:C103
5 2 iy - 2. View the data and estimate values for
6 3 \I\ Regression the Maximum and Requirement in cells
7 4 \"‘nﬁte Constant || Requirement F8 and H8
8 5 15N T T— | -391.2590| 0.7495 3. Guess the Rate Constant values in
9 6 1498.1493 T <8 until +* ~is close to
10 7 Lower 95% Confidenr” -
11 8 vosnag Cont \th
12 9
13 10
14 11
o Th data will b
7S T pypv— e hew data Wi e
17 14
| 1 transferred to all the other
19 16 .
o] o y-{ max spreadsheets. This
21 18 . .
2| s spreadsheet is used to fit
24 21 N . o E
o o the broken line with linear
26 23 2000 + .
al o ascending segment model.
29 26
30 27 1500
31 28 ‘
32 249
&8 30 1000 AN ?
34 31 5 g
35 32 a i
36 33 S 8
37 34 500 3
38 35
39 36
40 37 o gt
41 38 e ! ! ! !
42 39 0.2 0.4 06 08 1 12
43 40
44 41 -500
45 42
46 43 Input
47 44
48 45 = Prediction Output © Output |
49 46
50 47
(51l 43 v
| —KaY —_—

H 4 > MIZ Inout & Surnmary. s Broken Line ¢ Broken Ouadratic 7 Saturation Kinetice 72 Lodictice. 3 Parametere 7. L ogictice. 4 Parameters. 7. Combartment: 1@ |



Follow the instructions

M that are found in the

lnstractions > upper right of each page.
1. Copy datain cells B4:C103

2. View the data and estimate values for
the Maximum and Requirement in cells

\
F8 and H8 \,

3. Guess the Rate Constant valuesin
cell G8 until the predicted line is close to
the observed points

4. Press the button below to run solver with current settings

Fit Broken Line Model to Current Data

5. Solver will attempt to minimize SSE
(red cell) by changing cells F8:H8

UGA Extension Research Bulletin 440 Instructions



You will need to guess at
the parameters for the
new data set before the

. program can solve for the

best solution

A Sampie tistics »

Min Input /BI;ﬂmOutput/ /
M ax Input Av/ 4 ’ /// Maxog/ £8.00

I) L— RegressL.)

Max or Min || Rate Constant
233.8507 -391.2590

Reguirement SS§E
0.7495

Lower 35% Confidence Levels

Upper 95% Confidence Levels

1992.879 9002.908 g Standard Errors
t-Statistics

0.9140 0.9681 0.9208 palues
21.256% Goodness of Fit (R°)

UGA Extension Research Bulletin 440 Instructions



@_] File Edit View Insert Format Tools Data Window Help Adobe PDF

A B c D E F [ G [
1 '
Clear Data
2 Range
3 Point 1238.00 tastructions
4 1 The gr‘aph On eaCh page 1768.00 1. Copy data in cells B4:C103
£ i 2. View the data and estimate values for
: j ShOWS the data pOi ntS trh; ;:xriizum and Requirement in cells
8 : . . 3. Guess the Rate Constant valuesin
9 Wlth th e p red ICted I I n e cell G8 until the predicted line is close to
10 the observed points
11 fro m th e pa ra m ete rS th at dence Levels 4. Press the button below to run solver with
1; . T —— Fit Broken Line Model to Current
14 N are ente red . I n th IS Case t-Statistics 5. Solver will attempt to minimize SSE
15 . . palues (red cell) by changing cells F8:H8
i the predicted data is from s o P
i the previous problem. N
if x eq
20 17 antx(Requirement -x) ifx =R nt
21 18
22 19
23 20 Observed and Predicted Output
24 21 L3
25 22
26 23 2000
27 24 :l
28 25 o ° o
3
o Y
o
31 28
32 29 oy
33 30 1000 d 3
34 31 5 pul
35 32 ) o
36 33 S 8
& 34 500 g
38 35 -
39 36
40 37
0 A Y T T
j; :: 0.2 06 0.8 1 1|2
43 40
44 41 500
45 42
46 43 Input
47 44
48 45 e Prediction Qutput ¢ OQutput |
49 46
50 47
(5l 43 v
| —KaY ]

H 4 > MIZ Inout & Surnmary. s Broken Line ¢ Broken Ouadratic 7 Saturation Kinetice 72 Lodictice. 3 Parametere 7. L ogictice. 4 Parameters. 7. Combartment: 1@




If one of the parameters
Is changed, the graph will
change to show how

[ — |_Regres| > 4 good the fit is.

Max or Min || Rate Constant || Reguirement ||

233.8507| -391.2590]| 0.7495-

Lower 95% Con.

Upper 35% Confide

1992 879 9002.908 ! Standard Ervors
t-Statistics .
0.9140 0.9681 0.9208 pvalues ° ° ¢
21.256% Goodness of Fit (R”) o
[+]

1000
5
Q
5
o

500

0 Jrm———————
0.2 0.4 0.6 0.8 1 1|2
500
Input
= Prediction Output ¢ Output




Regression
Reguirement
0.6500

(L SB28  Lower 95% Confidence Levels

SSE

Max or Min Rate Constant
1800.0000 -391.2590

Upper 95% Confidence Levels

Observed and Predicted Output

2000 —

1800 e ™ =

1800 s i

1400 - * —
5 1200 = \ \
S 1000
7 800 Guessing that the

o0 Maximum (or Plateau) is

D el 1800 and the

. | . Requirement is 0.65
0 0.2 0.4 improves the fit.
—Pr




Regression

Reguirement SSE

Max or Min |’ Rate Constant

1750.0000

-2600.0000 0.6500

Lower 95% Confidence Levels

Upper 95% Confidence Levels

0.0000

1600

1400

1200

1000

Output

800

600

400
200

s .
s
/ i \
d
// Refinements in the
pd parameter estimates
7
N (more guesses) make the

fit even better

In|

| = Prediction Outp\u‘

UGA Extension

Research Bulletin 440 Instructions



Now it’ s time to let Excel’ s
Solver function make the
final fit by further adjusting

the parameter estimates to

lnstructions > minimize the value in cell 19.
1. Copy datain cells B4:C103

Press this button.
2. View the data and estimate values for

the Maximum and Requirement in cells
F8 and H8 \,

3. Guess the Rate Constant valuesin
cell G8 until the predicted line is close to
the observed points

4. Press the button below to run solver with current settings

Fit Broken Line Model to Current Data

5. Solver will attempt to minimize SSE
(red cell) by changing cells F8:H8 >

UGA Extension Research Bulletin 440 Instructions



Regression
Max or Min Rate Constant Requirement
 -26560.0237 0.6154

SSE

1733.3334

A

Lower 95% Confidence Levels

Upper 95% Confidence Levels

Commad o mad Cmmm =

Msewed and Predicted Output

Ly

2000

1800 "
i

1600 d’/,r

1400 -

- 1200 ‘//’, -
2 1000
© 800 /
oo / The values that are
wl displayed are the final
200 // . parameter estimates.
0 T
0 0.2 0.4 0.6
Input \

|—Predicti0n0utput © OUM

UGA Extension Research Bulletin 440 Instructions




Regression
Max or Min " Rate Constant Reguirement

1733.3334 -2650.0237 0.6154

2

Lower 95% Confidence Levels

Upper 95% Confidence Levels

285.883 . Standard Ervors

-Statistics

0.0027 0.0000 - alyes

99.9549% !

L/ L/

The confidence intervals
and standard errors of
. the parameters are
calculated when the
~ model is fitted.

UGA Extension Research Bulletin 440 Instructions



Regression

Reguirement |

0.6154

| 27 \er95% Confidence Levels
16487 /{pper 95% Confidence Levels

285.883 0.015 Standard Errors
-Statistics
(L 0000 pvalues

Goodnress of Fit (R”)

SSE

2402.8333

Rate Constant

-2650.0237

Max or Min

1733.33354

The standard error of the requirement
estimate is especially important.

. lttells how good the experiment was:
a low standard error = good
experiment.

UGA Extension Research Bulletin 440 Instructions



Regression
Lower Asymptote Rande r
1135.9834 616.7528

SSE

10.21385 -20.0073

30.66 | Lower 95% Confidence Levels

S04l Upper 35% Confidence Levels

95.361 106.749 3.084 : Standard Errors
e-Statistics
0.0070 0.0287 0.0503 0.0666 palues
99.993% - Qoors  FFiE(R)
1400 // s :
1200 —
2 1000 Repeat the process for
° 800 the rest of the models.
500 For this data, the
= exponential Model #1 of
) Robbins, Norton and
Functional Form Baker was the best fit.
y =Lower Asymptote + Range -

1.|.er+sxx \\




(5] Fle Edt View Insert Format

Tools Data ‘Window Help Adobe PDF

A

B

C

D

| E | F

Point

tnput

Output

2| 1 043 | 1238

3| 2 0.5 1412

4| 3 0.57 | 1609

5 | 4 0.64 | 1700

6| 5 0.71 | 1768

7| © 0.78 | 1732

o | 7

o | &

10| ° (Y
| 10 \

12

13

14

11

12

13

15

14

16

15

17

16

18

19

20

17

18

19

21

20

22

21

23

22

24

25

23

24

26

25

INSTRUCTIONS
button below -

Data

1. Enter your data into
Column B, Input, shov
Column C, Output, st

2. Press the button belc

A comparison of the models

is displayed on the “Input
and Summary ”window.

Although the RNB, Model 1
is the best fit, the others are

extremely close.

Copy Data\

3. Go to each page and follow the W
4. Return to this page to compare the model fits. The

Is highlighted yellow.

Model Fit Comparisons

Model Sum of Residuals? R?
Broken-Line (Linear Ascending) 2402.833 99.984%
Broken-Line (Quadratic Ascending) 1807.875 99.988%
Saturation Kinetics 5561.262 99.963%
Logistics, 3 Parameters 3734.086 99.975%
Logistics, 4 Parameters 4975.225 99.967%
Compartmental 2747.792 99.982%
RNB, Model 1 1115.711 99.993%
RNB, Model 2 4834.503 99.968%

H U225 |4 asop3



For each model there is
also a graph for printing
in black and white.

Iools Chart iindow Help Adobe POF

Saturation Kinetics Model

0.8 1 1.2
Nutrient Concentration (% of Diet)

+ £ BLL Graph £ BLQ Graph % SK Graph / L3 Graph £ L4 Graph £ Com Graph # RNB1 Graph £ RNB2 Graph
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1800

When the axes are set to
the right scale and titles
are added, nice graphs
are easy to print.

vV
Industry Data, Saturation Kinetics Model

1700 -

{ = 1600 -

Body Weight
~ |—-
N Ul
o o
o o

1200 / | |

0.7 0.8

0.4 0.5 0.6
> Threonine Concentration (% of Diet)

0.9
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\
There is also a page that
tells when it is
appropriate to use
Multiple Range Tests to
determine nutritional
requirements.

l\l‘l] File Edit View Insert Format Tools Data Window Help Adobe PDF

nd al 0Ints are as.
different "y values” (res,
long as the slope is nm:N

23,05 ||nd 2505

Hu

W < » »|{ Logistics, 3 Parameters £ Logistics, 4 Parameters 4/ Compartmental Model / RNB, Model 1 £ RNB, Model 2 Multiple Range Tests { Test Data [<
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All of these regression models may be helpful to

describe simple input / output relationships to
estimate nutrient requirements.

The big challenge for producers is to decide
whether the requirementis for maximum

performance or maximum profits.
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Even when nutritional requirements are well
known, nutritionists don’t necessarily know how
much to supplement to feeds.

Because of ingredient variability, nutritionists
may decide to add a margin of safety to cover
the risk of feeding the 50% of feeds that are
below average for any nutrient.
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We hope this program is of value to you

Gene Peste
Donctry Vedenou

Reviewed by Esendugue Greg Fonsah, Agribusiness Extension Economist
Department of Agricultural and Applied Economics

extension.uga.edu
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