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ABSTRACT  

This study was designed to estimate laying hen yield and egg production in nigeria based on time 

series data from 1961 to 2018. five models namely linear trend model, quadratic trend model, 

exponential growth model, s-curve model,  and double exponential smoothing model were compared 

and the best fitting model was chosen by reason of three accuracy measures namely mean absolute 

deviation (mad), mean absolute percentage error (mape), and mean squared deviation (msd). The 

values of these measures were lowest for the double exponential smoothing method, therefore, this 

method was selected for predicting laying hen yield and egg production in Nigeria from 2019 to 2028. 

ten years forecast for laying hen yield and egg production in nigeria was 45.0001 to 

45.6133(100mg/an) for laying hen yield while for egg production it was 428.529  to 509.866 (000) 

toones. respectively, with a 95% prediction interval. the laying hen yield maintained a steady upward 

growth while egg production experience horizontal steady growth from the original series and this 

trend will be prevalent in the next ten years after being forecasted. the findings would provide decision 

makere in making better policies as regards the poultry sub sector in Nigeria . 
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INTRODUCTION 

Nigeria is a tropical country which lies between latitude 40 and 140 North of the equator and longitudes 

30 and 140 East of the Greenwich meridian. The country Nigeria is one the largest in Africa, with an 

estimated geographical land area of 923,768.00 sq kilometers; a north-south length of around 1 450 km 

and a west-east broadness of around 800 km.The country is situated on the North by the Republic of 

Niger , west by the Republic of Benin,and, on the South by the Atlantic Ocean, and on the East by the 

Federal Republic of Cameroun while on the North-East fringe is Lake Chad. (The Federal Ministry of 

Environment of Nigeria 2011 and Online Nigeria, 2015). 

Poultry sub-sector has been playing an important role in the socio-economic growth and development 

of Nigeria. It has been contributing to the development of agro-based industries, likewise creating 

employment opportunities for its populace.  

The Nigerian poultry industry is estimated at ₦80 billion ($600 million) and it is made up of 

approximately 165 million birds, which produced an estimate 650,000 MT of eggs and 290,000 MT of 

poultry meat as at 2013. Linden (2015) opined that egg production in African countries has been 

increasing faster than the global rate, with Nigeria leading the league table of egg producers. 

Corroborating thuis view (Sahel, 2020) noted that Nigeria’s egg production is believed to be the 

largest in Africa, this is closely followed by South Africa with 540,000 MT of eggs and Algeria in the 

3rd position with 347300 MT of eggs. Nigeria is known to have the second largest chicken population 

after South Africa’s which has about 200 million birds(Sahel, 2020). 
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linden (2015) futher noted that Egg production in Africa expanded by 3.8 per cent per year between 2000 

and 2013. As this far exceeded the global growth rate of 2.3 per cent, Africa’s share of world output 

increased from 3.7 per cent to 4.5 per cent. In volume terms, production in Africa rose from 1.9 million 

tonnes to 3.1 million tonnes over this period. This increase in production has also led to the increase in 

demand for eggs, corroborating this acertion Heisea et al (2015),revealed that due to the high 

population growth in Africa as noted by the World Health Organization (2010) and growing income, 

the demand for eggs and poultry meat has significantly increased in recent years across large parts of 

the continent. In line with the estimates by the USAID (United States Agency for International 

Development), this trend is very likely to continue over the next few years. Therefore, the 

consumption of poultry and eggs will increase by 200% between 2010 and 2020 for at least some 

countries in sub-Saharan Africa (Obi 2003; USDA 2013) 

According to Statista (2020), the revenue in the Nigeria Eggs segment amounts to US$1,400m in 

2020. And the market is expected to grow annually by 5.8% (CAGR 2020-2025). However , in the 

global comparison, most revenue is generated in China (US$17,664m in 2020) and finally in relation 

to total population figures, per person the revenues from egg production in 2020  is about US$6.79, 

while the average per capita consumption stands at 3.1 kg in 2020. 

However, despite this perceived result Nigeria has not been able to meet its egg requirement. There is 

therefore the need for policy makers of the country to provide accurate and advance information about 

the status of egg production in the country, since various sub-sector needs for egg must be met. Thus, 

accurate forecasting of egg production may support the policy makers and planners for making policy 

decision regarding supply, demand and import/export of egg in the Nigeria.  

Some works has been done by researchers on forecasting eggs production, amond them are Ahmad 

and Mariano(2006),lvarez and Hocking(2007) and Ahmad (2011).  The finding of this study would 

help the decision makers to make better policies regarding egg production, price structure and 

consumption of the product . The main objective of this study was to forecast laying hen yield and  egg 

production in Nigeria an using the best fitted model. 

 

MATERIALS AND METHODS  

The present study was conducted using time series data of egg production and yield of hen in Nigeria 

from 1961 to 2018 (58 years). The secondary data were collected from food and Agricultural 

Organisation. Data was analyzed in Minitab Version 17 Statistical software.  

Analytic techniques  

Five different forecasting models such as Linear trend model, Quadratic trend model, Exponential 

growth model, S-curve model,  and double exponential smoothing model were used to find the best 

fitted model for egg production and yield of hen in Nigeria. Forecasting models used (Abid et al., 

2018; Sen et al 2015; Naheed et al 2015;and Abbasi et al 2015; ) were given below: 

Linear Trend  

Yt = βo+β1t +et      

where,  

Y  = Laying Hen Yield and Production of egg in time t  

 βo  = Constant  

 βo  = Regression coefficient 1 

t    =  Time  

Quadratic Trend  

The quadratic trend model accounts for simple curvature in the data.  

Yt = βo+β1t + β2t2 +et      

 

Exponential Growth Model  

For exponential growth or decay the exponential growth trend model accounts where Y is the 

dependent variable, βo is intercept and β1 is slope that varies over time.  

Yt = βo*β1t *et      
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S-curve Model  

The S-curve model fits the Pearl- Reed logistic trend model. This accounts for the case where the 

series follows an S-shaped curve. The model is:  

Y = 10a / (βo+β1 β2t)     or 

 

,
)(

10
Y

210 t

a

 
  

 

Y= Laying Hen Yield and Production of egg in time t 

 t =Trend which determines the tendency of time series data to increase or decrease over time;  

 b0, b1 and b2 : Parameters of the model. 

Double Exponential Smoothing  

Suppose S’ denotes the singly smoothed series obtained by applying simple exponential smoothing to 

series Y (Abid et al., 2014) . That is, the value of S’ at period t is given by 

S’(t) = αY(t) + (1-α)S’(t-1)  

Let S” denote the doubly smoothed series obtained by applying simple exponential smoothing S’’(t) = 

αS’(t) + (1-α)S’’(t-1). 

Finally, the forecast Ý(t+1) is given by:  

Ý(t+1) = a(t) + b(t)  

where: a(t) = 2S’(t) - S’’(t) the estimated level at period t.  

            b(t) = (a/(1-α))(S’(t) - S’’(t)) the estimated trend at period t. 

 

Model selection criteria  

To identify the best model for a particular time series, the latest available diagnostic tools are used. 

They are Mean Absolute Percentage Error (MAPE) which measures the accuracy of fitted time series 

values. It expresses accuracy as a percentage, the Mean Absolute Deviation (MAD) this measures the 

accuracy of fitted time series values. It expresses accuracy in the same units as the data, which helps 

conceptualize the amount of error and Mean Squared Deviation (MSD) which is always computed 

using the same denominator, irrespective of the model. It is more sensitive measure than mean 

absolute deviation especially in case of abnormally large forecast error. The measure with the smallest 

or one with minimum value of these Error was selected for forecasting purpose (Karim et al., 

2010;Karim and Akhter, 2010;and Adid et al 2018). 

The formulas used to calculate above stated errors are: 
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Where Dt is actual production for  time period t, Ft is forecast production for time t, n is specified 

number of time periods, and Dt is forecast error=(Dt-Ft) 

RESULTS AND DISCUSSION 

Diagnostic measures for the selection of best fitted model  

As earlier mentioned three types prediction consistency criteria are used in order to compare the 

performances of the models. These are mean absolute percentage error (MAPE), mean absolute 

deviation (MAD) and mean squared deviation (MSD) (Abid et al 2018). While five forecasting models 

such as Linear trend model, Quadratic trend model, Exponential growth model, S-curve model, double 

exponential smoothing model were used to find the best fitted model for laying hen yield and egg 

production in Nigeria. The performance of the model is related with how close are the prediction 

values for test data and the observed values. The result of the diagnostic measures are presented in 

tables 1and 2. 

Table 1: Diagnostic measures for selection of best fitted model for egg production in Nigeria  

Forecasting models  Criteria    

 MAPE MAD MSD 

Linear trend  14.46 39.42 2754.84 

Quadratic trend  13.19 38.34 2731.37 

Exponential Growth  13.27 44.48 6121.53 

S-Curve 7.80 30.40 2321.34 

Double exponential smoothing model 5.56 19.49 1444.05 

    Source : Author’s own calculation  

 

     Table 2: Diagnostic measures for selection of best fitted model for laying hen yield in Nigeria  

Forecasting models  Criteria  

 MAPE MAD MSD 

Linear trend  3.58443  1.46496 3.33369 

Quadratic trend  2.44922 0.99470 1.54079 

Exponential Growth  3.81368 1.56635 3.80108 

S-Curve 2.48983 1.01434 1.73430 

Double exponential smoothing model 1.79290 0.74671 1.44820 

    Source : Author’s own calculation  

 

Based on the MAPE, MAD and MSD from the tables 1 and 2 presented above,  it can be seen that the 

double exponential smoothing  model was adjudged the best fitted for trend analysis of laying hen yied 

and egg production in Nigeria on the basis of smaller values of accuracy measures with values of 

MAPE=5.56, MAD=19.49 and MSD =1444.05 for egg production while fpr laying hen yield 

MAPE=1.9290, MAD=0.74671 and MSD =1.44820. this findings is consistenet with findings of Abid 

et al., (2018); Naheed et al (2015) and Abbasi et al (2015). 
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Forecasting Barley Area and Production using Double Exponential Smoothing Method 

The projected results of laying hen yield and egg production with 95% forecast interval showed that if 

the present growth remains the same then the laying hen yield will be 55.6102 (100mg/An) in 2028 

(Table 3). It  

Table 3:  Ten years forecast of Laying Hen Yield (100mg/Animal) in Nigeria  

Years  Lower limit Forecast  Upper limit 

2019 43.1707 45.0001 46.8295 

2020 42.6279 45.0682  47.5086 

2021 42.0388 45.1364 48.2339 

2022 41.4275 45.2045 48.9816 

2023 40.8041  45.2727 49.7413 

2024 40.1734 45.3408 50.5082 

2025 39.5380 45.4089 51.2798 

2026 38.8996  45.4771 52.0546 

2027 38.2588 45.5452 52.8316 

2028 37.6164  45.6133  53.6102 

    Source : Author’s own calculation  

 

is thus obvious from the trend analysis that laying hen yield will maintain a steady upward growth in 

the coming years to come. Double exponential smoothing plot (Figure 1) also depicts that laying hen 

yield is maintain an horizontal upward growth rate up till the future estimates.  

 

 

Figure 1. Double exponential smoothing model for laying Hen Yield (100mg/Animal) in Nigeria  

 

Similarly the forecasted production of egg in Nigeria  during 2028 was 888.764 (000) toones  with 

95% prediction interval. The research revealed that if this growth rate remains the similar after that 

laying hen yiled  production in figure 1 above. The implication of this finding is that egg production in 

Nigeria  will also grow horizontally steady in the following years which are apparent (Figure 2). This 

horizontal steady growth in egg production might be due to the percieved increase in demand for egg, 

which will encourage more farmer to participate in poulrty (egg) production. 
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Table 4:  Ten years forecast of Egg production (000) in Nigeria  

Years  Lower limit Forecast  Upper limit 

2019 476.270   428.529  524.011 

2020 396.862   480.003   563.143 

2021 364.104   483.736   603.367 

2022 331.016 487.468 643.921 

2023 297.786  491.201 684.617 

2024 264.483  494.934 725.386 

2025 231.137 498.667  766.197 

2026 197.764  502.400 807.036 

2027 164.373  506.133  847.894 

2028 130.968 509.866 888.764 

    Source : Author’s own calculation  

 
Thus the current production of barley is not significant adequate to convene the always rising food 

necessities of the country. 

 

 

Figure 2. Double exponential smoothing model for Egg production (000) toones in Nigeria  

 

CONCLUSION AND RECOMMENDATIONS  

The study showed that double exponential smoothing model was appropriate for predicting future 

estimates of laying hen yield and egg production in Nigeria due to lowest values of the forecasting 

errors. The study presents an insight to poultry yield. The forecast values of both laying hen yield and 

egg production in Nigeria depicted increasing steady trend. The laying hen yield is increasing due the 

corresponding increase of egg production in Nigeria. Making timely forecast of this poultry subsectors 

will enable the policy makers and government to take wiser steps for enhancing laying hen yield and 

egg  production in Nigerian and as a result increased production of egg will definitely contribute in 

meeting the demands of this crop at national level. 
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