
Lecture 14: Stages and Limitations  
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STAGES IN MODELLING  

 

Modelling requires a through review of what is known and what is not known. Then the process 

to be modelled is analysed and represented in the form of mathematical equations, statistical 

relationships and/or probability distributions. The equations would contain some unknown 

characteristics of the population to be modelled. They are estimated using an appropriate method 

of fitting. This is followed by testing whether the model reproduced the old data accurately. If it 

did, then the model can be used for predictions or theorising. Thus modelling is done in four 

steps:  

 

• specification of model;  

• estimation of parameters;  

• validation;  

• and forecasting.  

 

LIMITATIONS OF MODELLING  

 

Modelling has certain limitations. The first and foremost is the limitation caused by lack of 

perfect measurements. This problem is a general problem of mathematical social sciences and is 

not unique to population studies. Regression models for different measures of fertility, for 

example, may provide very different results. Therefore, demographers have to select their 

dependent and independent variables carefully.  

Accuracy of models depends on whether the process has been correctly specified, whether 

observed data are accurate, whether appropriate method of fitting is used, and whether the fitness 

of the model to data is good. Error creeping in the modelling at any stage will introduce error in 

the results of modelling. Lack of literature, lack of reliable data or lack of data of certain kind, 

and inappropriate specification or curve fitting will cause serious problems.  
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When the validation of the model is made on the basis of past data, the used length of historical 

period may influence the results. One has to pay attention to periods and causes of abrupt and 

irregular changes, if irregular changes can be isolated, plausibility of outcomes, and whether the 

recent changes observed in the study variables justify the outcomes (Jansen and Kunst, 2007).  

A serious limitation of modelling in population studies is that statistical data are not available on 

measures of socioeconomic changes used by sophisticated socioeconomic theories such as 

mobility strategies, opportunity cost of time spent with children, and non-familial mechanisms 

for obtaining labour and insuring against risk (Bryant, 2007). Correlation between fertility and 

growth of GDP per capita may not capture the process by which couples tend to limit family size 

in order to avoid further impoverishment.  

 

CONCLUSION 

 

Modelling in population studies has helped in answering questions which could not answered 

due to lack of data, or even lack of possibility of observations and experimentation. Yet, the 

models have certain limitations. The prediction based on models depend on various factors 

including state of art understanding in the field, nature of models employed, and accuracy of 

data. Modelling is a growing field of research and more and more advanced models have been 

developed in different branches of population to take care of advanced understanding of the 

subject, and to benefit from richer data available from diverse sources. Modelling will never 

sociology particularly because they cannot help in understanding the subjective worldview of 

people.    

 



Questions and Exercises 
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1. What is model? How does model building advance knowledge in a particular field? 

2. What is the difference between mathematical and statistical models? 

3. Describe the assumptions of stable population model? When does a stable population 

become stationary? 

4. How did stable population model help in indirect estimation of fertility and mortality 

rates for countries for which reliable data were lacking? 

5. What are current issues in modelling of demographic processes? 

6. Discuss the major limitations of mathematical modelling. 

7. What is logistic growth model? For what purposes was logistic model used? 

8. Describe Zipf’s model of migration. What improvements were made in this model to fit 

the empirical data? 

9. What are Ravenstein laws of migration? 

10. What is Brass’s method of estimating total fertility rate? 
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