Gompertz curve
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1. Introduction

In this example we consider the fitting of a Gompertz curve to simulated longitudinal data. VValues were simulated for 8
time points and 100 cases. Data are given in gompertz.Isf and the data for the first two cases are shown below.

D Gompertal =S
i i time
1| 1.00 1.00 248.33 0.00
2 1.00 2.00 166 G4 1.00 _|
3 1.00 3.00 12663 2.00
4 1.00 4.00 10081 3.00
o 1.00 5.00 Ba16 4.00
b 1.00 6.00 7912 5.00
7 1.00 7.00 F9.65 6.00
i 0 a.00 65 43 7.00
9 1.00 19479 0.a0
10 2.00 132 .86 1.00
11 3.00 49715 2.00
4.00 7708 3.00
5.00 G54 4.00
6.00 6017 5.00
Z.00 5207 5.00
a.00 E0.54 7000




The model is defined as
y =b, *exp(-b, exp(—s*b, *Time)) +e

with b, =54.0, b, = 2.0, and b, = 0.30, where

b1=ﬂ1+u1
bz =p, +U,
b3=:83+u3

The covariance matrix of the parameters b, b,, and b, used for simulation was

90.000
0.570 0.192
0.300 0.001 0.002

The constant s has a value of 1 when the function values increase with a monotonic increase in time and -1 if it decreases.
In this case s = -1.

A scatterplot of the y measurements over time is shown below. The relationship between y and time is nonlinear.




2. Gompertz curve

We now fit a gompertz curve to the data in order to examine how the estimated and simulated coefficients compare. The
syntax file for this model is shown in the syntax file gompertz.prl. The variable Case is used as level-2 identifier (ID2).

Gompertz.pr o e s
________________ — ~
Model simulated data : Gompertz, 100 cases
y= bl*exp(-bZ*exp(-b3*t)), t= 0,1,2,3,4,5,6,7
where:

1
1

!

!

! b1=54.0, b2=-2.00, b3=0.30
! Covariance matrix of parameters (bl,bZ,b3)
!

!

!

!

50.000

0.570 0.192

0.300 0.001 0.o002
ILevel 1 error variance : 3.00

e —
OPTIONS METHOD = ML CONVERGE = 0.0000010 MAXITER = 30 QUADPTS = 33;
TITLE = Simulated data Single Gompertz;

SY=GOMPERTZ.LSF;

ID1 = idl;

ID2 = id2;

EESPONSE = y;

FIXED = time;

MODEL Gompertz;

The ML solution is as follows.

> Gompertz.OUT =N =R
"~
Coefficients Beta Std.Err. Z—value B> lz|
bl 54.40032 0.67215 80.93528 0.00000
b2 -1.50265%9 0.00238 -631.75649 0.00000
b3 0.29973 0.00101 296.18257 0.00000
Variance estimate Level 1 Std.Err. Z—value B> lz|
Sigma**2 2.53837 0.09325 27.22125% 0.00000
Covariances Level 2 Std.Err. Z—-value P> |zl
ul,ul 86.91155 $.03585 $.61852 0.00000
uz,ul 0.04520 0.02382 1.89732 0.05779
uz,u2 0.00003 0.00011 0.27381 0.78423
u3,ul 0.0141¢ 0.00997 1.41955 0.15574
u3,u2 0.00001 0.00004 0.24440 0.80652
u3,u3 0.00004 0.00002 1.75930 0.07853
Note: ML estimates of individual coefficients written to file THETAI.EST
W
< >

The beta coefficients reported largely correspond to the values used in simulation. The value of sigma**2 is lower than the
value of 3.00 used in simulation. While the size of the estimated variances of the three b coefficients echo those used in
simulation, there is noticeable differences in the covariances.

The program also writes the estimated parameters for each level-2 unit to an external text file named thetai.est. The contents
of this file for the first few cases are as follows:



1 [ thetai.est - Notepad - O x

I File Edit Format View Help

| 55.1968 -1.58225 8.299928 )
A2.9573 -1.58868 8.301638

T 58.5869 -1.58493 8.293558
46.0998 -1.58781 8.296683

[ 50.91@8 -1.58458 8.291341
544846 -1.58275 @.383915
37.6454 -1.51135 8.296877
55.6144 -1.58283 8.389428
52.5886 -1.58378 8.292786
50.7248 -1.58427 8.3835389
69.5232 -1.49479 8.385358
66.7456 -1.49629 8.297418
57.3488 -1.58127 8.293293
64.1835 -1.49752 8.384834
54,5461 -1.58238 8.381871
78.8254 -1.49443 8.387217
69.5894 -1.49489 8.308585
53.2464 -1.58327 8.300146
67.0846 -1.49687 8.293826
63.5495 -1.49755 8.303348
47.4135 -1.58618 8.301847
42,8546 -1.58988 8.298848 v

Ln1, Col1 100%  Windows (CRLF) UTF-8

Using these results, the predicted outcome of, for example, the third case can be expressed as:

§/ =50.5869*exp(1.50868 exp(—0.293550* Time))

When the observed and predicted outcomes are plotted, we see that the fitted curve describes the data well, as illustrated by
the plots for the first 3 cases shown below.
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