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1. Introduction 

 

In this example we consider the fitting of a combination curve, with one component exponential and one logistic, to 

simulated longitudinal data. Values were simulated for 17 time points and 100 cases. Data are given in exp_logist.lsf and 

the data for the first two cases are shown below.  

 

 



The model is defined as 

 1 2 1 2 3*exp( * ) / [1 *exp( * ]y b b Time c s c c Time e= − + + − +   

 

with 1b  = 40.00, 2b  = -0.04, 1c  = 24.00, 2c  = 12.50, 3c  = 1.05, and where  
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The covariance matrix of the parameters 1b , 2b , 1c , 2c  and 3c  used for simulation was 
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and a value of 1.0 was used for 
2 .  As in this case it is assumed that the function values increase with a monotonic increase 

in time, s = 1. 

 

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

 

 

 



2. Exponential logistic curve 
 

We now fit a two-component 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 expon_logist.prl. The variable id2 is used as level-2 identifier 

(ID2).  

 

 

 

The MAP solution is as follows. 

 

-------------------------------------- 
      Coefficients         Beta     
    -------------------------------------- 
                 b1       40.18346 
                 b2       -0.04801 
                 c1       23.67227 
                 c2       12.58110 
                 c3        1.05500 
      
    -------------------------------------- 
      Variance estimate    Level 1  
    -------------------------------------- 
       Sigma**2            1.04730 
 
    -------------------------------------- 
      Covariances          Level 2  
    -------------------------------------- 
              u1,u1       28.20963 
              u2,u1       -0.03935 
              u2,u2        0.00088 
              u3,u1       -8.02956 
              u3,u2        0.01843 
              u3,u3       15.97696 
              u4,u1        1.33992 
              u4,u2       -0.03046 
              u4,u3       -6.14844 
              u4,u4        5.09584 
              u5,u1        0.02201 
              u5,u2       -0.00306 
              u5,u3       -0.38681 
              u5,u4        0.33484 
              u5,u5        0.02970 
      
  Note: MAP estimates of individual coefficients written to file THETAI.MAP  

 



The estimated  beta coefficients are very close to the values used in simulation. While the estimates of the variance-

covariance components are similar in size to the values used in simulation, the variance components are closer to the 

simulated values than the covariance estimates are. 

 

The average expected y can be calculated as 

 

40.18346*exp(0.04801* ) 23.67227 / [1 exp(12.58110 1.05500* ]y Time Time


= + + −  

 

In the table below, the average predicted contribution of the two components to the average expected outcome (pred_y) are 

reported. The increased contribution to the average expected outcome of the logistic is greater towards the end of the time 

period.  

 

 

 

A plot of the components and the combined average expected outcome is given below. 

 



 
 

The program also writes the estimated parameters for each level-2 unit to an external text file named thetai.map. The 

contents of this file for the first few cases are as follows: 

 

 
 

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

 

40.032*exp(0.01092* ) 26.389 / [1 exp(10.011 1.0058* ]y Time Time


= + + −  

 

When the observed and predicted heights are plotted, we see that the fitted curve describes the data well, as illustrated by 

the plots for the first 2 cases shown below. 

 



 
 

 

 


