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Abstract  

For the sustainable development of a country or a city, it is important to know the accurate idea of the 

population of that region. The local authorities can easily implement their various development plans if they 

know the future scenario of the population. This study aims to forecast the population of Sylhet City 

Corporation, which was transformed into a city corporation 20 years ago. Three frequently used and popular 

methods of population forecasting Arithmetic Increase Method, Geometric Increase Method, and 

Incremental Increment Method are used to forecast the population. Population data from 2001 to 2015 are 

used to train and data from 2016 to 2021 are used to verify the methods. The average percentage of error of 

these three methods is about 3%. Among the three methods, the Geometric Increase Method provides the 

best result with a percentage of error of 0.15655%. 
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Introduction 

Bangladesh is a populous country with a high density of population. Sylhet, the north-eastern part of 

Bangladesh, is a rapidly growing city. Since Sylhet was upgraded from a municipality to a city corporation in 

2001, people have moved to the city to get better civic benefits. Knowing the type of population growth in 

Sylhet or what the population might be in the future will help policymakers to make decisions. Sylhet is the 

most earthquake-prone area of Bangladesh. Ara (2014) analyzed the impact of the sequential distribution of 

the population living in an earthquake-prone area to realize a pragmatic assessment. Population forecasting 

plays an important role to local authorities, businessmen and researchers for many purposes (Chi et al. 2011). 

Kabir and Chowdhury (1982) inspected the connection between growth rate and food production in 

Bangladesh. Recognizing the difficulty of feeding the growing population even with a substantial increase in 

food production, they suggested giving priority to population policy for a discount in population. Hoque et 

al.(1995) estimated the future population of Bangladesh. Mallick (1980) investigated the population trend in 

Bangladesh and predicted that the growth rate will be zero in the next hundred years was very impractical. 

Exponential growth models and models utilizing a Markov chain were developed by Beekman (1984) to 

reflect lower birth rates caused by rural-urban movement. 

Rahman (1993) used the formula 

                        
(   )   

where    current population;   = population after time t; r = growth rate and k is annual migration rate, for 

prediction of regional population. 

 An assessment of 30 years of local government area population forecasts in Australia found the 

median absolute percentage error to be 5.4% after ten years for local areas as an entire but much 

greater for the littlest populations, like 13.3% for areas with under 1,000 people at the beginning of the 

forecasts (Wilson et al. 2018). Wilson et al.(2018), Rayer (2008), Rayer and Smith (2014), Statistics 

New Zealand (2008), Tayman (2011), Yamauchi et al.(2017) found that forecast error tends to 
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extend as population size decreases and usually increases the further into the longer term the forecasts 

extend, findings common to several forecast evaluation studies. 

Study Area: 

Sylhet City Corporation is located in between 24°51´ and 24°55´ north latitudes and in between 91°50´ and 

91°54´ east longitudes. The area of the Sylhet City Corporation is 27.36 sq km. It is located in the north-

eastern part of Bangladesh and is bounded by Sylhet Sadar upazila on the north, Dakshin Surma upazila on the 

south, Sylhet Sadar upazila on the east and Dakshin Surma upazila on the west. 

 

Data Collection: 

For this study, secondary data of the population of Sylhet City Corporation is used. Yearly data of population 

is collected from the Sylhet City Corporation for the study period of 2001 to 2021. Populations from 2001 to 

2015 were used to develop the forecasting model by three different methods while data from 2016 to 2021 

were used to verify the prediction precision. 

Methods:  

To predict the population of a city, the following methods are commonly used (nptel.ac.in, 2018): 

1) Arithmetic Increase method 

2) Geometric Increase method  

3) Incremental Increment method 

Arithmetic Increase method: 

In the arithmetic increase method, it is assumed that the population increases from year to year at a constant 

rate. This average increase in population is calculated from the past year’s data. The population of the 

upcoming years is obtained by adding the mean increase population to the present population. 

Population after n-th years will be            

Where P= Present population 

            C= Constant = dP/dt 

This method gives better results for large and developed cities. For small and comparatively new cities, it will 

give a lower estimate than the actual value. 
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Geometric Increase method: 

The geometric increase method is used by letting the percentage growth rate of the population is constant. The 

population of the next years is calculated by the following equation 

                                                     (   )
  

Where g = Geometric mean of the rate of growth of the previous year 

            n= Number of years 

This method is more applicable to new cities than the rapidly grown cities within a shorter time. 

Incremental Increase method: 

By modifying the arithmetic increase method, this method is obtained. This method is suitable for cities of an 

average size where the growth rate is in increasing order. Population after n-th years is estimated by the 

following equation: 

                                               (
 (   )

 
)   

Where, x = Average increase of the past years 

             y= Incremental increase 

Result and Discussion: 

                         Table-1: Population of Sylhet City Corporation (2001-2021) 

Year Population Year Population 

2001 343,000 2012 582,000 

2002 360,000 2013 610,000 

2003 378,000 2014 640,000 

2004 396,000 2015 672,000 

2005 416,000 2016 705,000 

2006 436,000 2017 740,000 

2007 458,000 2018 776,000 

2008 480,000 2019 814,000 

2009 504,000 2020 852,000 

2010 529,000 2021 890,000 

2011 555,000   

Arithmetic Increase method: 

Table-2: Predicted population of Sylhet City Corporation using Arithmetic Increase Method for 2015-

2021 

Year Actual Population Predicted Population Percentage of 

Error 

2016 705,000 695,500 1.35 

2017 740,000 719,000 2.84 

2018 776,000 742,500 4.32 

2019 814,000 766,000 5.90 

2020 852,000 789,500 7.34 

2021 890,000 813,000 8.65 

Average Percentage of Error 5.07 

Average increment of population from 2001 to 2015 was 23,500. This method provided under estimation and 

forecasted the population with average error 5.07%.   
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   Geometric Increase method: 

Table-3: Predicted population of Sylhet City Corporation using Geometric Increase Method for 2016-

2021 

Year Actual Population Predicted Population Percentage of Error 

2016 705,000 704,861 0.0197 

2017 740,000 739,328 0.0908 

2018 776,000 775,482 0.0668 

2019 814,000 813,403 0.0733 

2020 852,000 853,178 -0.1383 

2021 890,000 894,899 -0.5504 

Average Percentage of Error 0.15655 

Geometric mean (g) of the geometrical increase rate of growth is founded 0.0489. Geometric increase method 

forecasted with average error 0.15655%. In 2020 and 2021, this method provided over estimation. 

Incremental Increase method: 

Table-4: Predicted population of Sylhet City Corporation using Incremental Increase Method for 2016-

2021 

Year Actual Population Predicted Population Percentage of Error 

2016 705,000 696,654 1.18 

2017 740,000 722,462 2.37 

2018 776,000 749,424 3.42 

2019 814,000 777,540 4.48 

2020 852,000 806,810 5.30 

2021 890,000 837,234 5.93 

Average Percentage of Error 3.78 

Incremental Increase Method forecasted with average error 3.78% and provided under estimation. 

 

                 

Figure-1: Comparison between the actual and predicted population 
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From Table-2, Table-3, Table-4 and Figure-1, it is evident that the population predicted by the Geometric 

Increase Method was more accurate than the other methods. Arithmetic Increase Method provided the highest 

average percentage of error (5.07%). 

Table-5: Predicted Population of Sylhet City Corporation for 2022-2030 

Year Predicted Population 

2022 938,659 

2023 984,559 

2024 1,032,704 

2025 1,083,204 

2026 1,136,172 

2027 1,191,731 

2028 1,250,007 

2029 1,311,132 

2030 1,375,247 

Conclusion:  

Three popular population forecasting methods were used to predict the population of Sylhet City Corporation. 

The geometric increase method provides a significant result with less percentage of error among the three 

methods. The geometric increase method can be applied to forecast the population of a rapidly growing city 

like Sylhet. In this study, the population has been predicted till 2030. This study will help to understand the 

population growth rate of the city. By knowing the probable population of the city, authorities will be able to 

execute their different development plans. If the area of the city is increased in the future, the pattern of the 

growth rate of the population will be changed. This study was limited to one parameter like growth rate. 

Different types of research can be done by including other parameters like immigration rate and the rate of the 

people leaving the city. 
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