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Abstract: This paper examined the impact of macroeconomic 

variables on real estate price forecasting modelling in Abuja, 

Nigeria using the family of Box-Jenkins ARIMA models. The 

ARIMA and ARIMAX models were used to forecast real estate 

residential price in Abuja, Nigeria using quarterly data from 

2000Q1 to 2017Q in Naira (N). The outcome revealed that, 

macroeconomic variables such as consumer price index, price of 

crude oil, exchange rate of Naira against US dollar, GDP, 

interest rate, household income has significant positive impact on 

the real estate residential price forecasting models of 2 bedroom 

flat, 3 bedroom flat and 5 bedroom flat, while they have strong 

negative impact on the price forecasting model of 4 bedroom flat. 

Moreover, ARIMA and ARIMAX provides best out of sample 

forecasting models. 

 

Index Terms: ARIMA, ARIMAX, Forecasting Models, 

Macroeconomic Variables. 

I. INTRODUCTION 

Residential real estate market in the past few decades, has 

witnessed large recurring discrepancies of volumes and 

prices among many industrialized countries globally [1]. 

The role of macroeconomic factors on real estate market 

able to give significant impact to the price condition which 

evidently can be seen in several countries. For instance the 

United Kingdom's real estate market in the year 1980, 

whereas financial liberalization caused a boom in the price, 

but due to interest rates' increase in the early 1990s, 

residential real estate prices witnessed a quick decline [2]. 

Moreover, United States also witnessed real estate prices 

increase by 61% between the years of 2000 and 2005 but 

declined sharply by 38% in the subsequent four years. 

Furthermore, other countries like Spain, Ireland and Japan 

has witnessed similar changes [3].  

Macroeconomic variables shows the general movement of 

the nations' economy. A steady macroeconomic 

environment will lead to growth of real estate market, 

however, real estate market varied with other markets [4]. 

Moreover, the dynamics of real estate market has close 

relationship with macroeconomic variables and market 

condition [5]. Several theories confirmed that fluctuations in 

nation's economy has significance influence on real estate 

price and has a significant influence on the economy  [6].  
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Therefore understanding the effect of macroeconomic 

variables on real estate price in developing and developed 

nations is cherished by taking in to consideration, the role of 

real estate in the global economy. The real estate market is 

an important element of collective demand in modern 

economy [7]. Changes in the macro economy can determine 

the direction of residential price and it has significant policy 

implications [8] . [9]  Revealed that inflation and interest 

rate has negative impact on real estate prices in China. 

Moreover, the effect of macroeconomic growth rate on real 

estate residential prices is progressive. [10]  Confirmed that 

unemployment, GDP, share index, and industrial production 

were related with residential estate prices in Slovenia, 

Greece, Poland and Norway. Equally, the instability of real 

estate price has a great effect on universal economy [11]. 

However, financial variables might be considered as an 

appropriate forecaster of economic activities and inflation. 

Moreover, real estate prices may assist in forecasting 

inflation and the nations' economic activities [11]. Similarly,  

more empirical research revealed that  changes in real estate 

price has a significant link with market situations and  

macroeconomic factors which are predicted to influenced 

the market supply [12]. 

Therefore, exploring the role of macro-economic factors 

is necessary in forecasting and understanding the behavior 

of real estate market. Nigeria is a country that recently has 

played an active role in real estate sector which aim to 

contribute in nations' economic growth. Nigeria, is in the 

middle of a housing affluent, mainly due to the high demand 

triggered by increase in population. The housing shortfall is 

projected around 17 million as at August 2012 (NBS, 2015). 

Furthermore, Nigeria made intensive effort in improving 

transparency at real estate market. Solid economic growth 

and the existence of some of Sub-Saharan Africa's fasted 

and biggest growing cities of Abuja and Lagos helps to 

increase the demand for real estate in every sector as Nigeria 

strengthen its position as a key commercial hub in West 

Africa. This paper employed times series modelling with a 

macroeconomic variables to understand the macro-economic 

impact on real estate price forecasting modelling in Abuja 

Nigeria. This research was done in line with the studies of 

[13], [14] and  [15] on the impact of macroeconomic factors 

on real estate price. The research provided a significant 
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 contribution to the current literature by adding knowledge 

of macroeconomic factors' impact on Abuja residential 

market and presenting a simple forecasting instrument. 

II. LITERATURE REVIEW 

Forecasting real estate price with Box Jenkins ARIMA 

modelling technique, uses moving averages, auto regression 

and a mixture of all. The stages of ARIMA modelling 

encompasses; pattern recognition, model fitting and 

forecasting. The ARIMA model is usually identified as Box-

Jenkins model [16]. Autoregressive integrated moving 

average model (ARIMA), consist of stable mean and 

variance [17]. The studies on real estate price forecasting 

has been carried out by many scholars. The studies shows 

many types of forecasting classification methods, which 

comprises univariate and multivariate models, simple and 

complex model, conventional and advanced models, 

artificial intelligence and statistical models etc. The 

autoregressive integrated moving average (ARIMA) models 

can provide accurate forecasting performance, particularly 

in the short-term forecasting [18]. ARIMA models provide 

excellent forecasting capability for short-term forecast [19]. 

Similarly, ARIMA modelling technique exist in the 

imperfect character of real estate market which make them 

to apply the Box-Jenkins method and  the problem 

connected with revolving points identification that can be 

eliminated with the procedure of moving average [20]. [21] 

Attempted forecasting Hong Kong real estate price and 

shows that ARIMA model is capable to signal short-term 

market trend [18].   Furthermore, [22] forecasted the 

potential movement of Dubai real estate price through  Box-

Jenkins technique with the monthly values of real estate 

index. The result affirmed that ARIMA is the appropriate 

model that described the data better. According to [23] 

ARIMA is a univariate model that try to portray one 

variable as  autoregressive integrated moving average 

procedure. The model of ARIMA can be distinguished 

theoretical, as it disregarded all possible essential 

hypothesis, excluding those that hypothesize recurring 

pattern of the variable being studied. In modelling 

Lithuanian real estate market, [24] revealed that, ARIMA 

modeling technique is  useful method in assessing broad 

changes in market. He further recommended that 

Government and central bank can employ ARIMA 

modelling technique in forecasting real estate price inflation. 

Moreover, developers can utilize this technique to make 

thriving real estate building program. Similarly, investors 

can integrate ARIMA forecasting model into investment 

scheme for timing purpose. Real estate price modelling 

using ARIMA provides in depth for a variety of 

shareholders. The modelling technique can be used for 

improvement of  monetary policies' oversight, assist in 

planning for mass housing as a counter cyclical policy and 

lessen investors risk [24]. More so, according to [25]  

ARIMA model was invented in 1970s by  Box and Jenkins 

as an effort to explain transformation on the time series 

using mathematical methods. Occasionally, Box-Jenkins and 

ARIMA are revealed as equal. ARIMA model was based on 

amendment of examined values, and its objective is to 

decrease the difference involving the values produced in the 

model and the observed ones. However, ARIMAX-

GARCH, ARIMA and ARIMAX models were used to 

forecast the trends of real estate price index in Canada. The 

outcome revealed that  ARIMA presents best out of sample 

short term forecasting models [16]. [26] Employed ARIMA 

modelling to forecast real estate residential prices in UK and 

discovered that ARIMA model provide short term trend of 

residential market contrary to multivariate models. 

Moreover, ARIMA models developed by Box-Jenkins was 

also used in forecasting  real estate price in European 

countries [27]. Real estate price index was forecasted with 

ARIMA model by [24]  in Lithuania and they confirmed 

that  ARIMA modelling is the best in assessing large price 

changes in market. The ARIMA model was used to examine 

the movement of residential estate prices in some countries 

at Europe [20] which discovered that residential prices' can 

best be forecasted by ARIMA model. Therefore ARIMA 

and ARIMAX models were employed to forecast the price 

changes and determined the influence of macroeconomic 

variables on real estate price in Abuja, Nigeria. 

III. METHODOLOGY/MATERIALS 

This paper used quarterly data of residential property 

sales in Abuja and macroeconomic variables such as gross 

domestic product, consumer price index, interest rate, 

exchange rate of Naira against US dollar, price of crude oil 

and household income. The data on real estate prices was 

obtained from the Nigerian Institution of Estate Surveyors 

and Valuers Bulletin, while the data on macroeconomic 

variables was obtained from website of Central Bank of 

Nigeria (CBN). Due to the non-availability of enough real 

estate data, the sample of study was restricted to only 4 

categories of residential property which includes 2 bedroom, 

3 bedroom, 4 bedroom and 5 bedroom flats only. The 

sample period for real estate and macroeconomic variables 

data was 2000Q1 - 2017Q4. 

To understand the relationship between Abuja residential 

market and some macroeconomic factors, this study used 

time series forecasting models with some macroeconomic 

factors in accordance with previous studies of  [13] and [16]. 

The study used ARIMA (autoregressive integrated moving 

average) and ARIMAX (autoregressive integrated moving 

average with exogenous variables) to determine the 

influence of macroeconomic variables on real estate price in 

Abuja, Nigeria. Therefore automatic ARIMA forecasting 

was used with Eviews 9.5, in which the first difference was 

chosen to make the variables stationery, however max 

AR(4) and MA(4) with a forecast length of 16 observations, 

for 4 years in future (2014-2017) as out of sample. The in-

sample covers 2000Q1 to 2013Q4 with 52 observations. 

IV. RESULT AND FINDINGS 

A. ARIMA and ARIMAX forecasting models of 2 bedroom 

flat 

The ARIMA model was estimated by converting all the 

variables into log and also done the first time differencing 

with forecast length. The outcome shows that 25 ARIMA 
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 models were estimated and out of 25 models the best model 

was selected as ARIMA (4, 1, 4) which has the lowest AIC 

value of -4.807. After selecting the best model, the 

forecasting model of 2 bedroom was developed as shown in 

Figure 1, where the blue line indicated that the price of 2 

bedroom flats in Abuja has dropped gradually compared to 

the actual price in red line. Which means that real estate 

investors may not be able to make profit in the future. 
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Figure 1 ARIMA forecasting model of 2 bedroom flat 
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Figure 1 ARIMAX forecasting model of 2 bedroom 

flat 

However, as shown in figure 2, ARIMAX model was 

estimated again by adding consumer price index (CPI), price 

of crude oil (COP), Exchange rate, gross domestic product 

(GDP), household income (HHI) and interest rate (IR) as 

exogenous variables. The model in Figure 2 shows that, the 

price of 2 bedroom flats in Abuja will continue to rise 

according to the ARIMAX model. Which means that real 

estate investors may enjoy, probably the price of 2 bedroom 

flats in Abuja will be gradually going up. This shows that 

macroeconomic variables has strong positive impact on the 

price of 2 bedroom flats in Abuja, because they influenced 

the forecasting model compared to the previous forecast 

without exogenous variables. 

B. ARIMA and ARIMAX forecasting models of 3 bedroom 

flat 

The ARIMA model for 3 bedroom flat was estimated by 

converting all the variables into log and also done the first 

time differencing with forecast length 12. The outcome 

shows that 25 ARIMA models were estimated and out of 25 

models the best model was selected as ARIMA (4,1,3) 

which has the lowest AIC value of -4.105. After selecting 

the best model, the price of real estate was forecasted as 

shown in Figure 3 below which revealed that the price of 3 

bedroom flat in Abuja represented by blue line has risen 

compared with the actual price represented by red line. 

Which means that real estate investors may be able to make 

profit in the future.  
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Figure 3 ARIMA forecasting model of 3 bedroom flat 
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Figure 4 ARIMAX forecasting model of 3 bedroom 

flat 

Similarly, ARIMAX model was estimated again by 

adding consumer price index (CPI), crude oil price (COP), 

Exchange rate, gross domestic product (GDP), household 

income (HHI) and interest rate (IR) as exogenous variables. 

The model in Figure 4 shows that, the price of 3 bedroom 

flats in Abuja has risen sharply and it provided a good 

forecast with highest price increase. This indicated that real 

estate investors may enjoy, probably the price of 3 bedroom 

flats in Abuja will continue to rise in the future. This 

revealed that macroeconomic variables has strong positive 

impact on the price of 3 bedroom flats in Abuja because 

they influenced the forecasting price compared to the 
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 previous forecast without exogenous variables. 

C. ARIMA and ARIMAX forecasting models of 4 bedroom 

flat 

The ARIMA model automatically, by converting all the 

variables into log and also done the first time differencing 

with forecast length 12. The outcome shows that 25 ARIMA 

models were estimated and out of 25 models the best model 

was selected as ARIMA (1,1,4) which has the lowest AIC 

value of -3.525. Therefore, after selecting the best model, 

the price of 4 bedroom was forecasted as shown in Figure 5 

which indicated that the price of 4 bedroom flat represented 

with blue line has risen higher than the actual price 

represented with red line. This indicated means that real 

estate investors may be able to make profit in the future. 
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Figure 5 ARIMA forecasting model of 4 bedroom flat 
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Figure 6 ARIMAX forecasting model of 4 bedroom 

flat 

However, ARIMAX model was estimated again by 

adding consumer price index (CPI), crude oil price (COP), 

Exchange rate, gross domestic product (GDP), household 

income (HHI) and interest rate (IR) as exogenous variables. 

The model in Figure 6 shows that, the price of 4 bedroom 

flats has fallen sharply compared to the actual price. This 

indicated that real estate investors may not be able to make 

profit, probably the price of 4 bedroom flats in Abuja will 

continue to fall in the future. This shows that 

macroeconomic variables has strong negative impact on the 

price of 4 bedroom flats in Abuja because they influenced 

the forecasting price compared to the previous forecast 

without exogenous variables. 

D. ARIMA and ARIMAX forecasting models of 5 bedroom 

flat 

ARIMA model was estimated automatically by 

converting all the variables into log and also done the first 

time differencing with forecast length 12. The outcome 

shows that 25 ARIMA models were estimated and out of 25 

models the best model was chosen as ARIMA (4,1,3) which 

has the lowest AIC value of -4.590.  After selecting the best 

model, the price of 5 bedroom was forecasted as shown in 

Figure 7, which indicated that, the price of 5 bedroom flat in 

Abuja is moving gradually with the actual price according to 

the ARIMA model. Which means that real estate investors 

may be able to make profit in the future.  
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Figure 7 ARIMA forecasting model of 4 bedroom flat 
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Figure 8 ARIMA forecasting model of 4 bedroom flat 

However, ARIMAX model was estimated again by 

adding consumer price index (CPI), crude oil price (COP), 

Exchange rate, gross domestic product (GDP), household 

income (HHI) and interest rate (IR) as exogenous variables. 

The model in Figure 4.8 shows that, the price of 5 bedroom 

flats in Abuja will continue to rise according to the 

ARIMAX model. Which means that real estate investors 
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 may enjoy, probably the price of 5 bedroom flats in Abuja 

will go higher. This shows that macroeconomic variables 

has strong positive impact on the price of 3 bedroom flats in 

Abuja, because they influenced the forecasting price 

compared to the previous forecast without exogenous 

variables. 

The outcome of the research confirmed the findings of 

(16) that ARIMAX model  performance revealed that 

macroeconomic variables has great influence in the future 

development of property market, because they improve the 

performance of real estate forecasting. It was also confirmed 

that ARIMAX model, with macroeconomic variables 

presents best out of sample forecasting models. 

V. CONCLUSION 

The paper presented the outcome of the impact of 

macroeconomic variables on residential price in Abuja, 

Nigeria. The result shows that macroeconomic variables has 

strong impact on the residential price in Abuja. Furthermore, 

the results shows that macroeconomic variables plays a 

significant part in developing the real estate price 

forecasting models. The macroeconomic variables has a 

strong influence on real estate price forecasting models and 

this provide a good information to the government and real 

estate investors as well.  

The paper also revealed that the ARIMA and ARIMAX 

presents a good out of sample forecasting models for real 

estate residential property price in Abuja. The results 

confirmed the findings of [16] that macroeconomic variables 

definitely improves the performance of the real estate 

forecasting models. Moreover, the ARIMAX model 

performance also revealed that macroeconomic variables 

contain high information content concerning future 

development of real estate market in Abuja Nigeria. The 

paper also affirmed the findings of [18] that prediction of a 

single residential price changes is difficult but aggregate real 

estate price changes can be forecasted. The limitation of this 

research is that, there is limited data of all categories of 

residential price in Abuja. Moreover, it is difficult to get the 

data of more macroeconomic variables. The future research 

can be extended to include more categories of residential 

real estate such as, (Detached, Semi-Detached and Terrace). 

Similarly the future research can add many macroeconomic 

variables as explanatory variables. The research covered 

only federal capital territory Abuja, therefore future research 

should covered more cities in Nigeria, more importantly 

Kano and Lagos. 
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