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Using SAAM 11 Working with Parameters

Working with Parameters, Advanced

Prerequisites

The prerequisites for this tutorial are having worked through the SAAM II
introductory tutorial, “Getting Started with SAAM II Compartmental” and the
tutorial “Working with Parameters, Basic.”

What you will learn in this tutorial

The tutorial, “Working With Parameters, Basic”, showed you how to use the different
options in SAAM II to define and use the most commonly used types of parameters. The
purpose of this tutorial is to show you how to use the additional options in SAAM II to
define and refine parameters. You will learn

How to create zero order losses (Part 1)

How to write parameters and variables in the Equations window (Part 2)
How to reparameterize the two-compartment model (Part 3)

How to set parameter upper and lower limits (Part 4)

How to use the Bayesian option (Part5)

This tutorial is divided into parts to which you can refer individually for specific
information. Since you know how to enter parameters in the Parameters dialog box, you
can proceed to any specific part of this tutorial without needing the information that
preceded it.

Files Required
Study Files: The study files for this tutorial are

study 0.stu
Para_Limits

These files are included as part of this tutorial. The file study_0.stu is the same as
study 0.stu that is installed in the SAAM II program folder and referred to in the
SAAM II User Guide. The file Para_Limits is a one-compartment model with
two parameters.
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Introduction

This tutorial is designed to show you have to use the additional options available in
SAAM II to work with parameters.

In general, most losses are first-order or nonlinear as covered in the tutorial, “Working
with Parameters, Basic.” There may be instances, when the loss is at a constant rate
independent of the mass in the i compartment. In these cases, a zero-order loss is
required. Part 1 of this tutorial shows how to create a zero-order loss. Zero-order inputs
can also be created, but these are equivalent to constant infusions.

A multicompartmental model in SAAM 11 is specified by the compartments, transfers and
losses. The transfers k(i,j) and losses k(0,i) specify the terms in the different differential
equations created internally by SAAM II. These are called the primary parameters. Often
there are a number of parameters — volumes, clearances, absorptions — that are functions
of these primary parameters. These parameters can be specified as variables in the
Equations dialog box. This procedure is explained in the 5" tutorial. Some models such
as the commonly used two-compartment model can be reparameterized based upon the
desired secondary parameters; this is illustrated in the 6" tutorial.

All adjustable parameters must have initial values specified with high and low limits. For
an adjustable parameter, if you simply enter a value and click Save, SAAM II will create
default high and low limits that are 10 times and 0.1 times the initial value. SAAM II
actually uses the information in the limits as part of fitting. The information is a measure
of how well you think you know your limits. As will be illustrated in the 7™ tutorial, if
your limits are widely divergent from the initial value, you may have trouble fitting. This
is because SAAM II thinks you don’t know the parameter very well. On the other hand, if
you know a parameter reasonably well, this information should be included when you set
the limits.

Finally, SAAM II has implemented a partial Bayesian option. This is explained in the 8"

tutorial. The Bayesian option provides a means by which a priori information about a
specific parameter, or parameters, can be entered in the Parameters dialog box.
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Part 1. Creating a zero-order loss

In general, most losses are first-order or nonlinear. There may be instances, however,
when a zero-order loss is required. The difference is the following. For the i
compartment, the loss is generally expressed (in terms of the differential equation):

dq.
—=—k(0,))-q.(t)+...
% (0,1)-q,()

That is, the loss is proportional to the mass in the i™ compartment. In the case of the zero-
order loss, this is not the case:

dq.
—=—k(0,)+...
i (0,7)

That is, the loss is at a constant rate independent of the mass in the i compartment. This
tutorial will explain how to create zero-order losses.

Incidentally, by the same logic, you can see why a zero-order input and a constant

infusion are the same. If Compartment 1 transferred material to Compartment 2 via a
zero-order process,

dq,
—==k2,D)+...
” (2,1)

The parameter k(2,1) is simply a constant rate of input, and hence, in SAAM II notation,
is equivalent to

dq; =ex(2)+...

where ex(2) is specified as a constant infusion.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file study 0.

a. The file study_0.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:
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2 % SAAM LI Cosr
Fle Cdt View
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3. View the model and the experiment on the model, and the Parameters dialog
box.

a. Inthe SAAM II Toolbox, click Experiment. The model of the experiment
will appear as follows:

ki{2,1)
k(1,2)

b. In the Show menu, click Parameters, or alternatively, on the SAAM 11

Toolbar, click Parameters ﬂ The Parameters dialog box will open. The
Parameters dialog box should appear as follows:
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|l Parameters o ]
Name Type Current Low Limit High Limit
kio, 1) A7 0. 1000 0.01l00
(1,2} adj o_10a0 o.o1oo 1._00a0
iz, 1) ad3j o_10a0 o.o1oo 1._00a0
ol ad3j Z0oao_oooo Z0Oo.aoo0  Z0000_ 0000
Name:  k0.1] Value: [0.10000000
= JEid Low Limit: {0.01000000
v Adjustable -
High Lirmit: |1 00000000
Done Cancel | Help

These are the parameters for study_0.stu.
4. Modity k(0,1) so that it is a zero-order loss.
a. Double-click (0, 1) to open the Loss Attributes dialog box.

b. Inthe Equation pane, type “k(0,1)=k loss/ql”. The Loss Attributes dialog
box will appear as follows:

Rev. 11/01/05 ParUS-5 ©2002 - 2005 University of Washington



Using SAAM 11 Working with Parameters

x|
Tranzfer Coefficient;  k[0,1]
Reference Mame: transfer(0.1]
Flows Rate: flux[0.1] = k[0.1] * g1

Flows B ate U rits; |mass£time

Equations :

k[0,1)=k_lozzAgl| =]

— Parameter D ata
k[O.1]
Tppe:———  Cument Parameter "-.J'aIuE:IEH 0000000
" Fied Laws Limit:| 0.01 000000
* Adjustable High Limit| 1.00000000

Cancel | Help |

c. Click Done.

The result is that £(0, 1) is no longer a primary model parameter, but is a function
of a new parameter, k£ _loss. In the differential equation for q1:

0O _ 01 i)+ = E=L25 10y =~k _loss -
dt ql(7)

The result is now the loss from Compartment q1 is zero-order, and specified by
k_loss. A value for this parameter must be entered in the Parameters dialog box.

5. In the Show menu, click Parameters, or alternatively, on the SAAM II Toolbar,

click Parameters E The Parameters dialog box will open.

a. Type “1” as the Value for K /oss, and click Save. The Parameters dialog
box will appear as follows:
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x|
Tranzfer Coefficient;  k[0,1]
Reference Mame: transfer(0.1]
Flows Rate: flux[0.1] = k[0.1] * g1

Flows B ate U rits; |mass£time

Equations :

k[0,1)=k_lozzAgl| =]

— Parameter Data

k[O1]

Tppe:———  Cument Parameter "-.J'aIuE:IEH 0000000
" Fixed Laws Limit:| 0.01 000000
@ Adjustable High Limit| 1.00000000

Cancel | Help |

b. Click Done.

6. Solve the model, and view the solution. A plot of the solution is shown as
follows:
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It is of interest, however, to plot (0, /) which is no longer a constant but a
function of time since q1(t) appears in the equation defining it. While this is the
case, the rate of loss, flux(0,1), should be constant. Both will be plotted.

a. In the Show menu, click Plot, or alternatively, on the SAAM II Toolbar,

click Plot @ Open the Plot and Table Variables dialog box, and be sure
the List All Variables check box is selected.

b. Click (0, 1) to move this to the Current Selection pane. The Plot and Table
Variables box will appear as follows:

Plot and Table ¥ariables X|

Yariables for Az : i It

k.d
W

el bolus :
el infusion Select up to 10 %Az

flm{0,1] Yariables in List,
fl=(1.2]

Flw[ 2,1

k[1.2]

k[2.1] k[0.1]
plazma

ql

a:

1

z1_res

gl _wres

L
wol

Current Selection ;

I List Al ariables
Done I Cancel | Help |

c. Click Done. The plot of k(0, 1) will appear as follows (in linear mode):
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I=1 5
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d. Open the Plot and Table Variables dialog box, and select flux(0,1) as the
Current Selection. When you click Done, the following plot of flux(0,1)
should appear:

=10|x|
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1200005
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This is a constant indicative of the loss from Compartment q1 being zero-
order.
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e. Close the Plot window.
7. Restore the original study 0.

a. Open the Loss Attributes dialog box associated with k(0, 1), and delete the
equation “k(0,1)=k loss/q1”. Click Done.

b. Open the Parameters dialog box. Notice £ loss no longer appears; k(0, 1)
does. Select (0, 1), and type “0.1” in the Value box. Click Done. This should

restore the original settings in study 0.

c. Re-Solve the model. If you open the Plot window, since flux(0,1) was the
previous plot, the Plot window will appear as follows:

=181.x]

E+7

150

flux(0,1)

080 —

080 —

Q.40+ —

4
1 (day=)

The flux is no longer a constant since the loss is now a first-order process. If
you wish, you can change the plot to s1:plasma to be sure you have restored
the original solution for study 0.
d. Close the Plot window.
8. Create a zero-order loss from Compartment 2.

a. Inthe SAAM II Toolbox, click Model. The Model tools are now available.

b. Create a loss k(0,2).
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c. Inthe SAAM II Toolbox, click Experiment. The model will appear as
follows:

k(2,1)
ki{1,2)

k{0,2}

d. Double-click £(0,2) to open the Loss Attributes dialog box.

e. Inthe Equation pane, type “k(0,2)=k loss/q2”. The Loss Attributes dialog
box will appear as follows:

Loss Attributes x|

Transfer Coefficient;  k[0.2]
Reference Mame:

Flow Bate: flux(0,2] = k[0,2] * g2

Flaw Rate Lnits: |mass£time

Equationsz :

k[0, 2)=k_losz/gd ]

— Parameter Data

k[0.2)

Type:————  Cument Parameter ‘-.-’alue:l
" Fixed Loy Limit:l
& Adjustable High Limit]

Cancel | Help |

f. Click Done.

g. Open the Parameters dialog box, double-click k£ loss to make it the current
selection, and type “1” in the Value box. Click Save. The Parameters dialog
box will appear as follows:
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Working with Parameters

Il %]
Name Type Current Low Limit High Limit
kid,1}) Ad] o_laao 0.01a0 1._00an0
E(l,2) ad3j o_loa0 o.o1oo 1._00a0
iz, 1) adj 0_loa0 o.o1oo 1._00a0

1.0000 O.1l000 Qoo
wol Ad] Z000._ 0000 Z00.0000  Z0000_004a0
M ame:
i Jzee Walue: |1
Twpe:  Fixed -
B & Lo Limnit: IEI_1 Q000000
v Adjustable -
High Limit; |1 0.00000000
Diane LCancel | Help
Click Done.

h. Inthe Compute menu, click Solve, or alternatively, on the SAAM 11

Toolbar, click Solve il The following error message will appear:

=101 %]

for a diwide by =zero, bad log or sgrkt,

(0,1} was 0.10000000.
E{1,2) was 0.10000000.
Eiz,1) was 0.10000000.
kE_loss was 1.00000000.
vol was Z000. 00000000 .
MAOTICE: Compartment masses are hnot available.

Kl

The walue for k(0,2) cannot be calculated at _:J
exXperiment time 0.0. Check wyour edquations

eto.

If the problem persists, try a different integrator.
At the time of failure, the parameter walues were:

Close the Compute Log.
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G=Q

SAAM 1T

Division by zero. What is happening in this situation is that, at time zero, there
is no mass in Compartment 2, i.e. q2(0) = 0. Remember k(0,2) has been
defined by the equation k(0,2) =k loss/q2. This cannot be evaluated at time
zero. There are two solutions to this problem. The first solution is to change
the equation for k(0,2) slightly. You know what the mass will be in the
compartment because of the magnitude of the initial conditions in
Compartment q1. Using a number much smaller, you can modify the equation
for k(0,2) to, for example, k(0,2) = k _loss/(q2+0.00001). The second solution
is to introduce a very small bolus into Compartment q2, e.g. ex2 = 0.0001.
Neither will have a significant effect on the solution.

Method 1: Modify the equation for £(0,2).
(1) Open the Loss Attributes dialog box associated with k(0,2).

(2) Change the equation to read “k(0,2)=k loss/(q2+0.00001). The Loss
Attributes dialog box will appear as follows:

x
Tranzfer Coefficient;  k[0.2]
Feference Mame:

Flow Rate:  fux(0,2] = k[0,2] ¥ g2

Flow Fate Urits: |mass£time

Equations :

k[0.2)=k_lozs/q2+0.00001] :l

Cancel | Help |

(3) Click Done.

(4) Re-Solve the model. This time, the solution will be successful, and a plot
of s1:plasma will appear as follows:
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(5) Close the Plot window.
J. Method 2: Introduce a small bolus into Compartment q2.

(1) Open the Loss Attributes dialog box associated with k(0,2), and re-enter
the original equation “k(0,2)=k loss/q2”. Click Done.

(2) In the SAAM II Toolbox, click Input.
(3) Click Compartment g2 and then the Drawing Canvas. The input ex2 will

appear associated with Compartment q2. The model will appear as
follows:

k(2,1)
k{1,2)

Qﬁf/ktn;zr
\j

ex2

(4) Double-click ex2 to open the Exogenous Input dialog box.
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(5) Enter a bolus of 0.00001. The Exogenous Input dialog box should appear

as follows:
Exogenous Input x|
M ame: IEH2 Reference Name:l hitz: I
Type Initial Constant Etart Stop Repeat Ewery Nr. Repeats

EBolus l1_00e-5

~Input Type: ——————————— Initial Arnount; |u_nnun1
% Boluz EnnstantHate:l
I :
i ::r'-:r:;adrinfusinn E"."E!r'ltStElftl
® Ecvslon et Sham I

Repeat Eveny: I

Mr. of Repeats: I

Equation: a2 =

Split [mput... | Dahe Cancel Help

(6) Click Done.

(7) Re-Solve the model. This time, the solution will be successful, and a plot
of s1:plasma will appear as follows:
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_ioix
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This plot is essentially identical with that obtained using the first method.

(8) Close the Plot window.

SAAM IT

Zero-order losses. If you specify a zero-order loss from a compartment in

A

Quit the

your model where the initial conditions in that compartment are non-zero, the
method described for (0, 1) is the method to use. If you specify a zero-order
loss from a compartment whose initial conditions are zero, you must use
either of the two methods described above to eliminate the problem of
division by zero. Either method works fine — it is a matter of personal
preference.

SAAM II Compartmental application. Do not save the changes to study_0.
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Part 2. Specifying parameters and variables in the Equations window

This part of the tutorial will show you have to specify parameters in the Equations
window. You have seen how equations involving parameters can be written in the
Transfer or Loss Attributes dialog boxes. Writing such equations in the Equations
window is another option in SAAM II. In pharmacokinetic studies, this is how you would
enter the pharmacokinetic parameters that are functions of the model parameters;
examples are clearances and volumes.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file study 0.

a. The file study_0.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

e Cde View Show Compute Set Window Ml
0lc|d| 8| 3E| EEEEE| k. @8 x|

=100 =

1

i

s = @)

.| | 26
SELECT madel function or companent s

3. View the model and the experiment on the model. In the SAAM II Toolbox, click
Experiment. The model of the experiment will appear as follows:
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k{2, 1)
ki1,2)

4. In the Show menu, click Equations, or alternatively, on the SAAM II Toolbar,
click Equations E The Equations dialog box will open.

a. Enter the following equations in the Equations Defined Here pane:

CLe = vol*k(0,1)

vol2 = vol*k(2,1)/k(1,2)

Vss = vol + vol2

Frac 01=k(0,1)/(k(2,1)+k(0,1))

CLe is the clearance of material from Compartment 2. vo/2 is the volume of
Compartment 2 assuming the concentrations in Compartments 1 and 2 are the
same. Vss is the total system volume, or equivalent volume of distribution.

Frac 01 is the fraction of material in Compartment 1 that is irreversibly lost.

When you have finished, the Equations dialog box should appear as follows:
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=10 x|

Wequations __

Equations Defined Elsewhere (read-only):

flux(l, 2) = k{1,2) * gZ
fluxi{z, 1) = k{2,1) * gl
flux{0,l) = k{0,1) * gl
exl._bolus = 0.0

exl_ infusion = 0.0

=1l = gliwol

Kl

Equations Defined Here:

=)

kLe = wol®iz(o, 1

wolZ = wol*k (2, 1)/ki(1,2)

W= = wol + wolE

Frac 01=ki{0, 1)/ /{k(Z, Li+ki{0, 1))

ki

b

Close the Equations dialog box.

5. Fit the model to the data, and view the solution and statistics. The results are
summarized in the following:
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P L=
=]
10 C T T T T T T T T T T T T I T ]
E =1 ]
F o plasma 1
ki2,1)
kil,2)
10';‘5 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1
0 2 4 B ]
I, =10l x|
Parameter /Variahle Talue Std_Dew. Coef. of Var. 98% Confidence Interwal
Eil,Z) 0.28311 7.51183e-002 Z_65335e=+001 0_.11777 D.44844;|
kiZ,1) 0.17457 1.82636e-00Z 1.0465Ze+001 013432 02147z
ol F3E3Z_77661 38561324001 1.65345e+000 ZZ35.30Z213 24058. 65103
————————————————————————————————— Derived Wariables —---—-----------——-—————————m——— o
CLe 57916766 EZ.87087=4001 4.2E705e+000 &15.98000 T4E. IEE3E
Frac_ 0l 0.62613 1.%1430=-00Z 3_05736=+000 0_52400 (W= = e
V= 378623160 3.EZ6613=+400FZ &.63533e+000 Z037.346458 4475 11672
wolZ 1437 454933 3 _13106=+00Z E&.18580e+001 743 _31E89 ZlZl_SQTlDﬂ
" Correlation Matrix - Cowariance Matrix
Obhjectiwve Scaled Data Wariance ;I
=1l : plasma 1.336743e+001 1.113515e-001
Total objective 1.336743=+001
ATC 7_335387e+000
EIC 8_053355=+000
v
< ’

The “Fit” is quite good as are the statistics. Note statistical information on the
parameters you defined in the Equations dialog box appear as Derived Variables
in the Parameter/Variable pane of the Statistics window.

5. Close the Plot and Statistics windows.

Quit the SAAM II Compartmental application. Do not save the changes to study_0.
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Part 3. Reparameterizing the two-compartment model

It is sometimes desirable to reparameterize a model so that the desired pharmacokinetic
parameters become the model parameters. In this part of the tutorial, the two-
compartment model with loss from the plasma compartment will be reparameterized.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file study 0.

a. The file study_0.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

3% SAAM 11 Compartmental - STUDY_0.STU 18] %1
e Cde View Show Compute Set Window Ml
D|e(a| @] TFe E/mIE S k) 59 2
=101=]
1| | ﬁ
SELECT madel Furction or comporent T

3. View the model and the experiment on the model. In the SAAM II Toolbox, click
Experiment. The model of the experiment will appear as follows:
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k{2, 1)
ki1,2)

4. Re-specify the model parameters.

The model parameters as the model is currently configured are vol, k(2,1), k(1,2)
and k(0,1). The model will be reparameterized in terms of clearances. The
equations which will be used are:

CLe = vol*k(0,1)
CLi = vol*k(2,1)
vol2 = vol*k(2,1)/k(1,2)
Vss = vol + vol2
In SAAM 11, these will be rewritten:
k(0,1) = CLe/vol
k(2,1) = CLi/vol
k(1,2) = CLi/vol2
The result will be that the model parameters become CLe, CLi, vol and vol2.

a. Double-click k(0,1) to open the Loss Attributes dialog box.

b. In the Equations pane, type “k(0,1)=CLe/vol”. The Loss Attributes dialog
box will appear as follows:
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Loss Attributes x|

Transfer Coefficient;  k[0.1]
Reference Mame:  transfer0.1]
Flows Bate: flus0,1] = k[D,1] * gl

Flaw Rate Lnits: |mass£time

Equationz :

k[0.11=CLe/val ;I

— Parameter D ata
k[0.1]
Tope:———  Cument Parameter Value:ll:l_‘l Q000000
" Fived Low Limit:|0.01000000
* Adjustable High Limit| 1.00000000

Cancel | Help |

c. Click Done.

d. Double-click k(2,1) to open the Transfer Attributes dialog box.

e. In the Equation pane, type “k(2,1) = CLi/vol”. The Transfer Attributes
dialog box will appear as follows:
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Transfer Attributes x|

Tranzfer Coefficient:  k[2.1]
Reference Mame: transfer2.1]
Flow Rate: flux(2.1] = k[2.1] * g1

Flows Fate L rits; |mass£time

Equations :

k[2,1)=CLifvel ]

— Parameter Data
k[Z.1]
Tvpe:———  Curent Parameter "v"alue:ll:lj Qo000
" Fixed Law Limit:| 0.01 000000
" Adiustable High Limit{1.00000000

Cancel | Help |

f. Click Done.

g. Double-click k(1,2) to open the Transfer Attributes dialog box. In the
Equations pane, type “k(1,2) = CLi/vol2”. The Transfer Attributes dialog
box will appear as follows:

Transfer Attributes x|

Tranzfer Coefficient:  k[1.2]
Reference Mame:  transfer1.2]
Flaw Rate: flu=(1.2] = k[1.2] * g2

Flows Rate Uitz |mass.-’time

Equations :

k(1.2)=CLi#vol2 ;I

— Parameter Data
k[1.2)
Twpe:———————  Curent Parameter Ualue:ll]l Q00000
" Fixed Lawa Limit:{ 0.01 000000
" Adiustable High Limit{1.00000000

Cancel | Help |
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h. Click Done.
At this point, your model has been reparameterized.
4. Enter the parameter values.

a. In the Show menu, click Parameters, or alternatively, on the SAAM II

Toolbar, click Parameters E The Parameters dialog box will open as
shown below:

I x]
Name Type Current Low Limit High Limit
CLi Adj
wol Adj Z000._ 0000 Z00.0000  Z0000. 4040
wolz adj

Mame: Cle
Walue: I
Twpe:  Fixed -
¥ - Low Limnit: I
i+ Adjustable -
High Lirnit: I
Diane LCancel | Help

The estimate for vol can remain. You need to provide initial estimates for
CLe, CLi and vol2.

b. An initial estimate for CLe is 700, for CLi is 400 and vo/2 is 1500. When you
enter these values, the Parameters dialog box should appear as follows:
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laTE
Name Type Current Low Limit High Limit
CLe Adj o0, 0000 70. 0000 7000, 0000
CLi Adj 400, 0000 40. 0000 4000, 0000
wol Adj 2000, 0000 Z00.0000 zO000o0.000a0

MHamme: wal2

Yalue: |1 500
Type: © Fized

Law Lirnit |1 5000000000
i+ Adjustable

High Limit: |1 R000. 00000000

Done LCancel | Help

Click Done to close the Parameters dialog box.

6. Solve the model and view the solution. The initial parameter estimates are
reasonable so you can proceed to Fit the model to the data.

7. Fit the model to the data and view the results. A summary of the results is shown

as follows:
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aEPlot -0l x|

ki2,1)
k{1,2}

103 P S N NN T SR WO IS N T SR N S S S B!
il 2 4 ] -]
L, =10l x|
Parameter,/Wariable Walue Std.Dev. Coef. of Var. 9B% Confidence Interval
ClLe 673 _EE96T7 E_85253et+001 4.1376le+000 BlE. 7TESE TdZ_ 345343
CLi 405.334583 3.88147=+001 S_E61&8le+000 320. 50405 42136561
ol Z£323.49032 3.85710e+001 1.s86004=+4000 223859500 240838463
rolZ 1478_33879 3_101Z0e+00z Z.1711%e=+4001 74576873 Z2110.390884
————————————————————————————————— bl EREniing conrr oo so Do Eo oo o—oo
k(0,1 0.E9E47 1.45433=-002 4.97E51l=+000 0.ze045 0.3E448
(1.2} 0.E24Z0 7.51lE759=-002 Z.644E54=2+4001 0.1llz78 0. 44352
(Z,.1) 0.17471 1.836E50=-002 1.05115=+001 0.134z23 0.Z1E1Z
- Correlation Matrix - Covariance Matrix o _g_

Objective Scaled Data Wariance :I
sl : plasma 1.336743=+001 1.113519=-001
Total objectiwe 1.336743e+001
AIC 7.93598%e+000
EIC £.0E33572+000

v
< ¥
SAAM 1T . . . . .. .
Model reparameterization. In the above situation it is quite easy to

parameterize the model in terms of the pharmacokinetic parameters. The
results here should be essentially the same as the part in this tutorial where
these parameters were defined in the Equations dialog box. Notice in this case
the k(i,j) become the derived variables.

For the one-compartment model, the one-compartment model with absorption
and the three-compartment model, reparameterization is relatively
straightforward. However, in instances when there is a single-input multiple-
output study (e.g. plasma and urine samples), when the model has more than
four compartments, or when the model is nonlinear, reparameterization can be
a very tricky bookkeeping exercise, and should be conducted with caution.
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7. Close the Plot and Statistics window.

Quit the SAAM II Compartmental application. Do not save the changes to study_0.
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Part 4. Work with parameter high and low limits

In the Parameters dialog box, for each adjustable parameter you must specify a Low and
High Limit. SAAM II uses this information when you Fit your model to your data. It
interprets the values for the Low and High Limit as a measure of the confidence you
have in your knowledge of a particular parameter. SAAM II is very forgiving in these
values, but if a particular limit strays too far from the Value, it can affect the statistical
results following a Fit.

This tutorial will illustrate what can happen using a simple one-compartment model with
two parameters, a loss k(0, 1) and a volume parameter vol.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file Para_Limits.

a. The file Para_Limits.stu should appear in the file list; if it does not, find the
folder where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

et et g St - i
D|@[e| &| D(Es| EIDIFEIS .| 58 |
L PARAUS _LIMITS STUEL = ST
Model -
B0
Conosmes|
=]
Oy | P
Lock.
aE ©
I ,.’. k(l‘: 1
P
l o
TR
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3. View the model and the experiment on the model. In the SAAM II Toolbox, click
Experiment. The model of the experiment will appear as follows:

s1

'{k{n;u
v

exl

This study file contains a set of monoexponentially decaying data. The default
weighting value has been changed from the default “data-relative” to “data-
absolute”. This can be verified by viewing the Computational Settings dialog
box which will as appear as shown below:
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Computational Settings
ki, Mr. of Calculations ntervals: IE TI [1 ko 00

|

— |nteqgrataor

Pade
Runage-Futta

[~ Compute Sample &JC's

¥ Use Felative Emar:

[T Use Abzolute Ermor:

| 0.00100000
(1.0e-10to 1.0

[greater than 0.0]

— Optimizer
bdam. Mr. of Fit [terations: |20 w | [Ota B0)
Wariance kModel Derivative
' Data ' Abzolute " Fonward
" Model "~ Relative £ Central

[ Include Bayesian Temn

Corvergence Criteriomn: ||:|_|:||:||:|‘| ooao
I1.0e-7 to 1.0

Lambda: |10.00000000

{107 b T e

[~ Save Results to Text File
[Leyvel

I Basic
| [efaied
|

Fle—————
(" Beplace
) fdd

Done I

Cancel |

Help |

4. Solve the model and view the solution

a. In the Compute menu, click Solve, or alternatively, on the SAAM 11

Toolbar, click Solve :l

b. In the Show menu, click Plot, or alternatively, on the SAAM II Toolbar,

click Plot @ The Plot and Table Variables dialog box will open. Be sure
the List All Variables check box is not selected.

c. Click s1:plasma to move this to the Current Selection pane.

d. Click Done. If the plot is not in semilog, in the View menu, click Semilog.

The plot will appear as follows:
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=10] ]

1 I:I 1 1 1 1 1 1 1 1 I 1 1 1 1

- o plozmao A

102 1 1 1 1 I 1 1 1 1 I 1 1 1 1

0 A0 100 180
1 (wrinutes)

e. Close the Plot window.

5. Perform a series of Fits with the Low and High Limit of (0, /) set at different
values. The Low and High Limits of the parameters in Para_Limits have been
set using the default values in SAAM II. The Parameters dialog box will appear
as follows:
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RISk

Name Type Current Low Limit High Limit

0,1} Ad] a.0la0 o_0ala
wol Ady 3400, 0000 2400000 240000000

Name:  k(0.1) Value: [0.01000000
Uyt g e Low Limit: [0.00100000
f* Adjuztable -
High Limnit: |I:|_1 0000000
Diane LCancel | Help |

Perform a series of Fits with the Low and High Limit of (0, /) set at the values
shown in the following table. The left-hand columns are the Low and High Limit
for £(0,1). The columns “k(0,1)(CoeffVar)” and “vol(CoeffVar)” are the final
parameter values and coefficients of variations respectively. The column “Obj” is
the value of the objective function following the Fit.

k(0,1) Limits k(0,1)(CoeffVar) vol(CoeffVar) Obj
[0.001,0.1]
[0.005,0.05]
[0.0001,1.0]
[1.0e-07,100]
[0,1000]
[0,0.1]

You should fill in this table starting with the default Low and High Limit of
k(0,1) respectively equal to 0.001 and 0.1. After the first fit, your table should

appear as follows:
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k(0,1) Limits

k(0,1)(CoeffVar)

vol(CoeffVar)

Obj

[0.001,0.1]

0.0089(7.4)

3288(4.4)

10.65

[0.005,0.05]

[0.0001,1.0]

[1.0e-07,100]

[0,1000]

[0,0.1]

You should reset the initial estimates of the parameters to their original values of
0.01 and 3400 respectively, and set the Low and High Limits for k(0, 1) equal to
0.005 and 0.05 respectively for the second Fit. You should continue in this
fashion until you have completed the table which should appear approximately as

follows:

k(0,1) Limits k(0,1)(CoeffVar) vol(CoeffVar) Obj
[0.001,0.1] 0.0089(7.4) 3288(4.4) 10.65
[0.005,0.05] 0.0089(7.4) 3288(4.4) 10.65
[0.0001,1.0] 0.0089(7.4) 3288(4.4) 10.65
[1.0e-07,100] 0.0089(7.9) 3288(4.5) 10.65
[0,1000] 0.0089(14.2) 3288(5.3) 10.65
[0,0.1] 0.0089(7.4) 3288(4.4) 10.65

After each Fit, you can check the plot of s1:plasma. As expected, it will not
change since the parameter values do not change, as noted above.

What you should observe in this exercise is that, when you can Fit successfully,
the Low and High Limits will have little or no effect on the parameter estimates
themselves, or the value of the objective function. What will be effected are the
estimated coefficients of variations. However, in this instance, the limits have to
move far away from the Value before this becomes noticeable. Thus SAAM 11 is,
in general, robust.

Understanding the effect of high and low parameter limits becomes crucial is
when you have a large model with many parameters, some of which may be better
estimated from the data than others. Here setting the Low and High Limits can
have a dramatic effect on the final results.

Close all open windows and dialog boxes.

Quit the SAAM II Compartmental application. Do not save the changes to
Para_Limits.
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Some additional comments on parameter limits are necessary.

The previous tutorial illustrated a simple case of setting the parameter limits on one
parameter. In linear compartmental models, SAAM Il is quite forgiving in setting these
limits. There are instances when limits must be set, or instances when realistic limits must
be set in order to achieve a successful fit of the model to the data.

An example of an instance in which a limit must be set rather than using the default value
is the following. Suppose you have a delay in your model where there are two losses
from the delay. This is illustrated in the following model:

di{3, 2) (0,3

ki2,1} —— 2

did,2)

k{0,4)

There are two possible routes by which material can leave Delay 2. Remember in SAAM
II, loss from a delay is a fraction, i.e. a fraction of the material in the delay along the
possible routes of loss. When there is only one loss, the fraction is 1. In this situation
above, d(3,2) +d(4,2) = 1, and both d(3,2) and d(4,2) must lie between 0 and 1. A
convenient way of doing the bookkeeping is the following. You can define

d(3,2) = frac
and
d(4,2) =1 —frac
frac becomes a parameter for which a Value, Low Limit and High Limit must be
specified. If you enter, for example, 0.5 in the Value box and use the default limits, the

Low Limit will be 0.05 which is okay, but the High Limit will be 5 which is not okay
since if in the process of fitting, frac goes above 1, d(4,2) will become negative and
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Conservation of Mass will be violated. Thus you must determine Low and High limits
for frac that lie between 0 and 1.

Another example of where setting reasonable parameter limits rather than using the

default values is the following example which will use the SAAM II Numerical
application. The data to be analyzed are shown in the following plot:

=101.x]

1 I:IGI:I 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1

B0s

B0

(=]
1 I 1 1 1 I 1 1 1 I 1 1 1

408
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[u]
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a

200

o
I

T Ll |

=
-
=
(0]
=
-
=

20
1 (Slice Mumber)

These data are cholesterol concentrations in 40 subtractions of high density lipoprotein.
The problem is to describe these data by a Sum of Gaussians using the SAAM 11
Numerical application.

A Gaussian is a function of the form

_ﬂ

f(0=

2]
) J —0 <f <

1/
expL 2

where, in this expression, u is called the mean and o the standard deviation. It is known
that the area under this so-called bell shaped curve is unity, i.e.

[ rde=1.

The mean u determines the location while the standard deviation o provides a measure
of the "sharpness" of the gaussian. That is, the smaller the o, the narrower the peak.
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A sum of four Gaussians will be used to describe these data. In SAAM 11, a single
Gaussian is written:

A1/(SA1#2.51)*exp(-(t-MA1)*2)/(2*SA1/2))

Where A1 is a parameter characterizing the magnitude of the contribution of the
Gaussian. SA7 and MA1 are the standard deviation and mean of the gaussian. 2.51

approximates +/27 . Thus the single Gaussian term has three parameters, 47, SA1 and

MA 1. Thus in the sum of four Gaussians, there will be 12 parameters, and the expression
will be:

ya(t) = A1/(SA1*2.51)*exp(-(t-MA1)"2)/(2*SA112)) + A2/(SA2*2.51)*
exp(-(t-MA2)"2)/(2*SA2/2)) + A3/(SA3*2.51)*exp(-(t-MA3)"2)/(2*SA3"2)) +
A4/(SA4*2.51)*exp(-(t-MA4)*2)/(2*SA4"2))

Initial estimates for the four means, MA1, MA2, MA3 and MA4 can be obtained by
looking at the data and estimating where the peaks may lie. Similarly initial estimates for
the four standard deviations can be obtained again just by looking at the sharpness of the
peaks. The Parameters dialog box could appear as follows:

=k

Name Type Current Low Limit High Limit

AE Adj 2E00. 0000 SE0.0000 250000000
A3 Adj EQao._oooo EQ0.a0a0 EOQ00. o000
Ad Adjg 45000000 4500000 450000000
MAl Adj S.0o0o o.300a0 S0 0000
MAE Adj 130000 1. 32000 120, 0000
MAL3 Adj 230000 Z.30a0 Z30.0000
Mbh4 Adjg 2Z._0000 2.Z000 2E0.0000
Shl Adj a.0000 0. 3000 200000
SAE Adj Z.0a0o 0. z000 Z0.ooao
A3 Adj 4 0000 0.4000 40_ 0000
Shd Adjg 4 0000 o.4000 40 0000
WETE o Value: [3700.00000000 <=Edit
L= @ e Law Limi: [370.00000000 e
f+ Adiustable
High Limit: |3?unn_nnnnnnnn

Done Cancel | Help |

Initial estimates were obtained visually, and default values for the Low and High Limits
have been used. When the model are fitted to the data (with the FSD option), the best fit
is shown as follows:
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Obviously this is not satisfactory. Neither are the statistics which are shown below:

- Correlation Matrix

r Covariance Matrix

" 0n5

Plstatisties =0l x|

Darameter Wariahle Walue Std.Dev. Coef. of War. 2L% Confidence Interwval

AL 26Z&. Y0801 4.16023e+002 4.8ZE50e=+000 TP7E. 24498 247757104 &
AZ 1771_89568 5£_EEd438e+003 3.14035e+002 -3608 . 53487 13152 372624

AZ GZd.Z4Z9]1 3F_Ele65e+003 5.15EZ8%=+00Z2 -E9Ld4 _EE1gZ TE0Z.03764

Ad 545z 71015 3.37144e+003 &.18306e+001 -1l44Z_&5510 1E348. 08540

Ml l0.378Z5 3.87EZ6le-001 3.E5E7E3e+000 10.1868Z21 11.770EZ3

Mz Z6.78137 4_.50&4Fe+000 1.682320=+001 17. 566875 2E._99599

M3 23_325%2 2_Z2153e+000 9_5Z388e+000 18._78238 27 86948

M 24_E0ZZ8 Z.9749%e=+000 2_cEZzE9=+000 Z8.41774 40.

ESESlLI

walt) - data
Total ochjectiwve

ATC
EIC

Kl

Objectiwve

9. 0434284e+000

9. 043484e+000

5. T7E77E4e+000
&.0E9412e+000

2.1E559219=4000

Scaled Data Variance

=4

o

What is happening is that the limits set on the means and standard deviations are not
realistic using the default values. For example, the High Limits for all the means are well
beyond the data which end at “40”. Visually, more realistic estimates for the Low and
High Limits for both the means and standard deviations can be obtained visually. Below
is the Parameters dialog box with just such a set of more reasonable estimates:
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|l Parameters o ]

Name Type Current Low Limit High Limit

00 _ aogo 270. 0000 27000_ 0000
AZ adj 2E00._ 0000 2L0.0000 25000_0000
LRC] ad3j EQoQo._oooo EQo.aoo0  EOOoo_oo0ao0
B ad3j 45000000 4500000 45000_ 0000
Ml Adj 9.0000 6.0000 1z _oooo
Maz adj 130000 S.00ao 1&_ 0000
MLz ad3j Z3.00a00 12._ 0000 20_00a00
Mid ad3j 3z._0a0a0 Z8._0oo0 3a._00a0o0
Al Adj 3.0000 1.0000 &.0000
SAZ adj Z.00a0 1.0000 4_00ao0
243 ad3j 4 _0oao 1.0000 &_00ao
Shd ad3j 4 _00ao0 1.0000 &_00ao0

Mame: A1
W alle: IS?EIEI.EIEIEIEIEIEIEIEI
Tupe: { Fixed .
o A Low Limit: {370.00000000
v Adjustable -
High Lirmit: |3mnu_nunnnunn
Done Cancel | Help

You can see the limits for the means and standard deviations are much closer to their
initial estimated Values. The default limits on the Ai are okay since these are linear
parameters and are not that sensitive to the limits.

Using these initial estimates and limits, if you fit the model to the data (with the FSD
option), you will obtain the following fit:
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The statistics are also satisfactory:

Pstatisics N [=[E

Parameter/Variable Talue Scd.Dew. Coef. of War. 95% Confidence Interwval
Al E00&.7E290 Z.93260%=+002 5. 8&423=+000 4408 23182 5&07. 22737 -
AE 3004.0Z810 32.46E570=e+002 1.15368=+001 ZESL_Z1E37 371Z.8438E
Pk 4005. 41395 1._848658=+003 4.51545=+001 ZE4_ 44140 778638650
Ad E00&. 69063 1.92E7ze+003 2.9:013e=+001 9E1l. E200Z S0&61.80123
MAl 7.00000 32.12151e-001 4.45920=+000 5.36158 7.6384F
MAF 15_ 00000 1.71181e-001 1.141Z1=+000 14._843839 15_ 325010
A3 EE5_0000z 1.3246z4e=+000 5. 28437=+000 ZE_ZdEcd Z7.75340
184 35_00002 1.7642ZFZe+000 5. 04063=+000 31.39173 38_608E27

{ Correlation Matrix - Covariance Matrix
Ohjectiwve Scaled Data Wariance ;I
yait) : data 7.233z246=2+000 1.000000e+000
Total objectiwe 7.E239E46e+000
AIC 4.821244=+000
EIC 5.082Z011=+000

f o

This example thus illustrates the need to be aware of setting limits on your adjustable
parameters, and to pay attention to how they may need to change as you go through your
modeling exercise.
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Part 5. Using the Bayesian option to incorporate prior knowledge

What happens if you have prior information about a parameter in your model? It may be
the case, for example, a relationship between two parameters has been developed as a
result of research conducted elsewhere. How can you incorporate this knowledge in your
model?

One way you can incorporate priori knowledge is to use the Bayesian option in SAAM II.
This part of the tutorial will illustrate how this can be done.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file study_0.

a. The file study_0.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

Fle Cdt Wew Show Compats Set Window bl
0||d| &| TR EEIRIS mll.| &8 ¥
=101
Z
.| | of
SELECT medel Furction of comgpiorent RR—

3. View the model and the experiment on the model, and change the model.
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a. Inthe SAAM II Toolbox, click Experiment. The model of the experiment
will appear as follows:

ki{2,1)
k(1,2)

b. Modify the model by adding a loss from Compartment 2. Your model for the
experiment should appear as follows:

k(2,1)
k(1,2)

k{0,2)

4. Specify a relationship between k(0, 1) and k(0,2).
Suppose from the literature there is a known relationship between (0, 1) and
k(0,2). Suppose it is known that k(0, ) is approximately twice k(0,2). How can
this be incorporated in the model?

a. Double-click k(0,1) to open the Loss Attributes dialog box.

b. In the Equations pane, type “k(0,1) =a * k(0,2)”. The Loss Attributes dialog
box will appear as follows:
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x|
Tranzfer Coefficient;  k[0,1]
Reference Mame: transfer(0.1]
Flows Rate: flux[0.1] = k[0.1] * g1

Flows B ate U rits; |mass£time

Equations :

K0 e ki0.2] =]

— Parameter Data

k[O1]

Tppe:———  Cument Parameter "-.J'aIuE:IEH 0000000
" Fixed Laws Limit:| 0.01 000000
@ Adjustable High Limit| 1.00000000

Cancel | Help |

c. Click Done. A new parameter, a, has been added to the model.
5. Enter a value for a, and Solve and Fit the model to the data.

a. In the Show menu, click Parameters, or alternatively, on the SAAM 11

Toolbar, click Parameters H The Parameters dialog box will open.

b. Be sure a is selected. Set a as a fixed parameter, type “2” in the Value box,
and click Save.

c. Double-click £(0,2) to select it. Type “0.05” in the Value box, and click Save.
The Parameters dialog box will appear as follows:
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Type

|:M Parameters

=101 %

Cuarrent Low Limit

High Limit

(0,2} ad3j o.0Qsan 0.00L50 0. &5ooa
E(l,2) ad3j o.loan 0.01l00 1._0000
iz, 1) ad] 0. loan o.0100 1.0000
ol Ad] 2000._ 0000 =00._ 000 20000 . 000
RS Yalue: [2.00000000
Vst Q0 L Loy Uit 020000000
" Adjustable -
Hif Limnit: |2IZI.IZIIZIIZIIIIIZIEIEIEI
Diane LCancel | Help

d. Click Done.

6. Solve the model. The initial parameter value, while not great, are sufficient to
proceed with a “Fit”. Fit the model to the data and view the solution. A summary
of the “Fit” is shown in the following:
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uPlot =10l x|

51 E

ki2,1)
k(1l,2)
k({0,2)
103 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 | 1
l 2 4 B -]
I, =10l x|

Parameter /Variable Value Std. Dew. Coef. of War. 95% Confidence Interval
a Z._ 00000 ** Fined ** ** Fixmed ** ** Fimed ** ** Fined **;I
k(0 Z) 0.09916 1.351zZzE5e-002 1_36Z70=+001 0_0&694F 0_1z830
Bil.Z) 0.128417 &.12572e-002 32.32E527ce+001 0. 0420 0.3E031
BiZ, 11 0_Z6855 1.882%0e-002 7_011Zé=+000 0_22711 0_31000
wol £323.71417 3_8E5637e+001 1.65357=+000 £238_8359& 240859238
————————————————————————————————— Derived Wariables -—--—--------—----—————--—————-——-—o
(0,1} 0_1383Z Z.70EE0e-002 1.36270e+001 0_133584 0_ZE780

=

" Correlation Matrix - Covariance Matrix (O
Objective Scaled Data Variance ;I

sl : plasma 1.336743e+001 1.113513=-001
Total ocbjective 1.323267422+001
AIC 7.935985e+000
EIC g.083334e+000

w
Kl Y

Close the Plot and Statistics windows.

In this case, a was assumed to be known and equal to 2. The result is that there are
four parameters to be estimated from the data, and the “Fit” was successful. What
would happen is @ was adjustable?

7. Set a as an adjustable parameter.

a. In the Show menu, click Parameters, or alternatively, on the SAAM 11

Toolbar, click Parameters H The Parameters dialog box will open.
b. Double-click a to select it.
c. Seta as an adjustable parameter. Leave the initial Value equal to “2”. Type

“0.5” and “5” in the Low Limit and High Limit boxes respectively. The
Parameters dialog box will appear as follows:
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I Parameters - 0] x|

Name Tvype Current Low Limit High Limit

S._0000

093z o.oo0kD 0. 5000

k(0,2 Ad3 a
Eil,2) Adj 0.124Z2 o.0loa0 1.0000
E{Z,1) Adjg 0.Zg286 o.0loa0 1.0000
wol Adj £F3E3.T7145ZF Z00._ 0000 20000. 0000
lenci Value: [2.00000000
Typs: € Eived Low Limit: [0.50000000
f+ Adiustable -
High Limnit: IE_EIEIEIEIEIEIEIEI

Done Cancel | Help

d. Fit the model to the data. The following warning message will appear:

T Compute Log O] x|
IEARI-IIHG: The following parameter limit{s) constrain further nptimizatinn:;l

a hit lower limit.

-

| 2

The warning is that a hit a lower limit. If you continue to adjust the Low
Limit, a will continue to hit the lower limit. This means there are more
parameters in the model than can be estimated from the data.

e. Close the Compute Log dialog box.
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8. Incorporate prior knowledge about a into the model.

Suppose you really believed that (0, /) was about twice k(0,2). Suppose you had
information on the value of a from another study. You can incorporate this
knowledge using the Bayesian option in SAAM II. Suppose you know from the
literature that a value for a is “2” with a standard deviation of “0.05”. In this part
of the tutorial, this information will be incorporated into the model.

a. Inthe Compute menu, click Settings. The Computational Settings dialog
box will open.

b. Select the Include Bayesian Term check box. The Computational Settings
dialog box will appear as follows:

Computational Settings El

Min. Mr. of Calculations Intereals: (20 w | [1 taBO0)
— Integrator

v Uze Relative Emor:
Pad |0.001 00000
Funge-kutta [1.0e-10t 1.0

[~ Use &bsolute Ermar;

[~ Compute Sample &JC's [reater than 00]

— O ptimizer
bz, Mr. of Fit lkerations: |20 | [Oto b0

Yariance Model—————————— Derivative
= Data ™ Abzolute e Fonward
" Model * Felative " Cental

Convergence Crikenon: ||:|_|:||:||:|'| Qooo

M.0e-7 to 1.0
W Include Bayesian Tem

Lambda: |10 0o0oo0oo [1.0e-7 to 1.0e7]

[” Save Fesults to Text File

[Lewel File————
| Bazic ) Beplace
) [Metaied ) fdd
Al

Done I Cancel | Help |

c. Click Done.
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d. In the Show menu, click Parameters, or alternatively, on the SAAM 11

Toolbar, click Parameters H The Parameters dialog box will open.

(1) Double-click a to select it.

(2) Select the type for a as Bayesian.

(3) Type “2” in the Mean box and “0.05” in the SD box.

(4) Click Save. The Parameters dialog box will appear as follows:

|-} Parameters -10] x|
Name T+pe Current Low Limit High Limit Dop. Mean 2D
Ei0,2) Ady 0.099:z o.0oko o_Eoao
Eil,2) Ady 0.1l84z g.oloo 1._0a0ao
E{Z, 1) Adj 0.Z688 g.oloo 1._0a0ao
wol Ady 2323 _714Z z00_0000 zZ0000.0000
e & Value: [2.00000000 Mean: [2.00000000
Tipe: @ (e Low Limit: [1.50000000 50: [0.05000000
" Adiustable
High Lirnit: {5. 00000000
{+ Bayesian d I
Done I Cancel | Help

(5) Click Done.

G=0Q

SAAM IT

The Bayesian option. If you have information about the value of a model

parameter from the literature, it is useful to include this in your model. When
you have Bayesian parameters in your model and you fit your model to your
data, SAAM II takes this information into account. If there is information in
your data about a Bayesian parameters, SAAM II will adjust it from its mean
value. If there is little or no information in your data about a Bayesian
parameters, SAAM II will not adjust it from its mean value.
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c.

Fit the model to the data. A summary of the results is shown below:

105 T T T T T T T T T T T T T T T

ki2,1)
k(1,2)
ki0,2}
103 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2 4 3 &
L, =10lx]
Parameter /Variable Talue Ztd.Dev. Coef. of Var. 9E% Confidence Interwval
a Z2.00000 6_.030Z3e-002 3.01511e+000 186728 Z.lSZTZ;I
k{0, Z) 0.09916 1.40&6E24e-002 1.41815=+001 006821 0.13011
ki{l,.Z} 0.12417 €.3303Ze-00Z2 32.47012e+001 0.043E0 0.3E2483
kiZ, 11 0.Z6855 1.9609Z=-002 7.30121=+000 0.22539 0.31171
ol £323_.71417 3_98F84=+001 1_71400=+000 ZZ36. 05233 z411. 37601
————————————————————————————————— Derived Wariables ——-----------—---——-————-————-———
k0, 1} 0.1383% Z.802E80e-002 1.4131Ze+001 0.13664 0. 26000
El
. Correlation Matrix - Covariance Matrix (Ol

Objective Scaled Data Variance =
=l : plasma 1.2531%6=+001 1.18774%7=-001
Eayesian —-3.744665=-001
Total objectiwve 1.215750e+001
ATC 7.37E6E7e+000
EIC 751754724000 -
Kl ¢

S5AAMII . . . .
Bayesian parameters. The Bayesian parameter option is a powerful way to

incorporate prior information about a parameter in your model. In almost all
cases if you use this option, you will achieve convergence. If your data do not
contain much information about the Bayesian parameter, then the value you
entered for the Mean and SD will not change much; if your data do contain
information, they will change. In this case, the Mean didn’t change; the SD
changed a little.

You should note that the precision of the model parameters is not as good as
the case, for example, when there were only four parameters to be estimated.
This is because of the additional uncertainty added by the Bayesian parameter.

Rev. 11/01/05 ParUS-49  ©2002 - 2005 University of Washington



Using SAAM 11 Working with Parameters

Using this option can also be useful as a modeling technique. If in the process
of developing a model you cannot achieve a fit, you can sometimes use the
Bayesian option on a specific parameter. You can then tell from the resulting
statistical output which of the model parameters may be giving difficulty in
achieving a “Fit.” This can help identify where constraints on parameters or
model simplification must be undertaken.

f. Close the Plot and Statistics windows.

Quit the SAAM II Compartmental application. Do not save the changes to study 0.
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