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Abstract: The present paper is a review of various models concerned with forecasting of GDP, both in the 

short and long run. Certain parameters that influence growth of GDP, are identified and analyzed from quarterly, 

monthly or yearly data sets. Regression has been heavily used in this context, be it linear or auto-regressive 

integrated moving average (ARIMA) model. Small bridge equations play an important role to bridge the gap 

between monthly and quarterly data sets, and between quarterly and yearly data sets, in literature of forecasting 

and nowcasting GDP in economics.  
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I. Introduction 

    Central banks of different countries use various models for computing early estimates of current quarter 

GDP and short term forecasts of next quarter GDP. This macro-economic prediction helps government in refining 

policy decisions including expenditure, money supply, trade balance etc. Long term borrowing especially in the 

international market depends a lot on these decisions. Increase in government expenditure or supply of money in the 

market, are two important steps which are taken to tackle recession. According to Girardi et. Al., [1], certain macro-

economic indicators have become standard in the sense that they are accepted across multiple countries; however, 

there may be certain differences between leading GDP predictor parameters of various countries. So, it is very 

difficult to come up with questionnaires that will be equally applicable for multiple countries. Among such 

questionnaires and surveys, three important examples are Purchasing Manager Index (PMI) provided by Markit, 

indicators from the European Commissions Joint Harmonized EU Programme of Business and Consumer Surveys 

(BCS) and Composite Leading Indicator (CLI) of OECD. BCS is concerned only about certain European countries 

while set of questions covered by PMI or issues investigated by it, embed more than 30 developed and developing 

countries [2]. 

  Apart from advantages and disadvantages of the model used to estimate future GDP, publication lag also 

plays an important role. Application has to take place in real time although required data might be a bit outdated, 

thus enforcing us to comprise with accuracy of prediction. The error may prove to be significant from both statistics 

and econometrics point of view. To cater this problem, some evaluation methodologies have evolved that ignore 

newly released snapshot or most recent version of data released earlier. In literature of macroeconomics, bridge 
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equations play an important role. As the name suggests, they serve as a link between monthly and quarterly released 

data about GDP growth [3, 6, 7-10]. Traditional bridge equations can handle only a few variables. Therefore, to 

extract maximum benefit out of these equations, they are averaged using various regression techniques; often they 

perform “bridging with factors”, i.e. incorporating as many indicators as possible, within the same level. Kalman 

filters are often applied to take care of missing data.  

    The article is organized as follows. Section 2 is dedicated to the study of forecasting GDP growth in 

India, while section 3 is concerned about the same in rest of the world, especially in various countries of Europe and 

China. Section 4 concludes the paper. 

 

II. Forecasting GDP From India’s Perspective 

   Article [11] was published in 2012. It came out with an intention to predict India’s GDP values and rate 

of growth in every year from 2012 to 2021. GDP at timestamp t is modeled as a function f(, p, q) where  is a 

constant, p specifies coefficient of impact of GDP at time (t-p) over GDP at time t; q is random shock at time q 

while t denotes the error term at t. These are certain factors of GDP which the authors want to study and investigate 

using ARIMA model. For each of them, a null and alternate hypothesis are designed to analyze their impact on 

current GDP. Null hypothesis assigns zero value to the parameter, that is, mathematically expresses the situation 

where concerned parameter has no influence on the current GDP. On the other hand, alternate hypothesis models 

non-zero impact of the same on GDP at current time t. The authors claim to have successfully uncovered hidden 

pattern in the data on GDP of India from 2012 to 2021. Also it shows that current GDP is functionally related to one 

period lag of GDP itself and same lag with respect to error term. Similar analysis is performed for growth rate also. 

    In [12], the author S. Mahendra Dev has emphasized on the following things: 

i) Differences between household sector and hardcore industry. 

ii) Expected growth of GDP vs. hard realities (this depends on accuracy of the model under 

consideration).  

iii) GDP at market prices vs GDP at factor prices. 

iv) Impact of GDP growth on agriculture especially. 

Consumption is a very important factor for predicting GDP, for which two estimates are parallel taken by 

Indian Statistical System. They are NSS and NAS. Full form of NSS is National Simple Survey and full form of 

NAS is National Accounts Statistics. The value estimated by NSS signifies entire consumption of all nation whereas 

for NAS, it is the difference between estimates of production and projected use of the same in market as business 

capital. Generally these two predicted consumptions are not same but what is more disturbing is that the difference 

of these two values are increasing continuously.  

   Major changes in GDP takes place due to changes in data of corporate money and the same of 

government, informal sector and trade income. Particularly as far as agricultural sector is concerned, both real and 
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nominal growths are noticed. Real growth denotes vibrant progress whereas nominal growth indicates that policy 

changes have started working. 

   Reference [13] says that India significantly changed its methodologies to estimate GDP growth after 

2011, which led to substantial over-estimation of it, resulting in great loss of reputation in the international market. 

Policy makers may afford to stick to current status of policies, if those policies seem to be delivering faster growth 

rate compared to other fast growing economies in the world. But if GDP growth rate comes down to meager 4.5% 

instead of the expected 7%, then both fiscal and monetary policies need to be revived without any delay. Special 

care should be taken to get rid of corporate and financial system stress, new initiatives or projects that do not have 

high expected outcome. “Jobless growth” is not enough even if apparently “good growth”. Another very important 

aspect is maintaining quality and integrity of data. The methodological changes that took place between 2012 and 

2014, has a great impact on economy of India. The authors conclude by saying that statisticians and technocrats 

need to reconsider logics behind forming those policies and corresponding effects.  

   Reference [14] applies a Bayesian vector auto-regression (BVAR) technique which accepts variables of 

two kinds – sector and monetary variables. Sector variables consist of domestic aggregate demand and foreign 

variables. Monetary sector is particularly concerned with the measurement of inflation. Consumer price index (CPI) 

versus wholesale price index are two components of targeting inflation. The authors have experimented with over 

3000 BVAR models to evaluate their predictive capability based on statistical accuracy of GDP forecasting. Authors 

conclude by saying that incoming flow of capital and CPI inflation are highly responsible behind India’s GDP 

growth rate at any point of time. Please note that the time period considered in this paper is from 2004 to 2018. 

Some other important time series models like VARs, SVARs and ARIMAS have been considered.  

  In reference [15], authors have collected historic GDP data from 1951 to 2014. From there, GDP of India 

has been predicted upto 2020. A detailed statistical analysis showed that India’s GDP potential to grow is higher 

than what is observed due to adverse reactions.  Reference [16] proposes a time-variant parameter based regression 

method to forecast growth in GDP. The model is dependent on a huge number of variables – fiscal, monetary, trade 

and production. There are two prominent aspects or sides of a model – demand side and supply side. Supply side 

typically comprises of the attributes of production, whereas rest of the variables belong to the demand side. Hence 

the combined model seems to be more complete in terms of number and variety of parameters it considers. Time 

varying characteristics of these parameters make it more close to real life. Therefore, statistical accuracy of the 

TVPR model (time varying parameter regression) is significantly higher than limited vision models like constant 

parameter factor augmented regression model and dynamic factor model. Reason is that, considering time variant 

characteristics of demand, statistical error of forecasting total GDP and GDP of industries, are minimized. As far as 

minimization of errors to predict GDP of service industries is concerned, that is taken care of by supply side of a 

model. Overall, the demand and supply side together, maximize accuracy of predicting total GDP.  

  Article [17] mentions that India took recourse to a newer extensive dataset and corresponding innovative 

methodologies, so that GDP calculation procedure can keep parity with United nation’s standard. Change in base 

year took place from 2004-5 to 2011-12 in the series from MCA-21 which is suitable for being used for organized 

private sector. It is a big database containing balance sheet and other data of almost each and every company in 
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India. Each company is associated to a 21-digit special identification number, distinct for each one of the companies. 

Therefore, the new name MCA-21comes into the picture. Full form of MCA is Ministry of Corporate Affairs. 

Changes that took place in the new series are in terms of both base year and data. Change in base year is typically 

dependent on demand of the era and trajectory of economy. It has normally been seen that whenever there is a 

change in base year, GDP jumps to a higher number and researchers have focused on estimation of this growth. 

Another concern is backward calculation with the new base. For that, Indian Statistical System has utilized an 

alternative database system termed as CMIE corporate database. 

 

III. Forecasting GDP – Rest of the World 

   Article [18] analyses evolving economy of five developing countries – Brazil, Turkey, South Africa, 

Mexico, Indonesia and tries to assess their GDP by analyzing its potential parameters. Definitely some kind of 

uncertainties are involved in it, some surprise factors are there that keep on influencing future GDP. The authors 

experiment with two different kinds of models including simple benchmark linear econometric model and dynamic 

factor model. Estimation is performed using a variety of frequency based operators and Bayesian operators.  The 

time period considered in [19] is from 1978 to 2017; context is Jordan. Data collection was performed from 

Jordanian’s department of statistics. The softwares used to statistically analyze the data, are Minitab and Matlab. 

The time series data is a huge one, which needs to be divided into parts of relevance using wavelength 

transformation, thus eliminating abnormal fluctuations or outliers. Then ARIMA(2,2,1) model is applied for analysis 

of the transformed data and estimating GDP. Authors claim that as per simulation result, estimated GDP values are 

within 5% of exact or actual value. Hence, quality of prediction is very efficient in modeling GDP for 20 long years. 

. Also it shows that economy of Jordan is expected to substantially improve in next 20 years. Only thing is that 

Government needs to be progressive and optimist. More progressive and growth enhancing reforms should be taken 

to strengthen the economy.  

   From rest of the world perspective, we now look at the Egyptian economy [20], where again ARIMA 

model is applied for prediction of GDP. Time period for which data has been collected is from 1965 to 2016, and 

GDP is predicted for ten subsequent years. The optimum ARIMA model is chosen using Ben-Jenkins approach. In 

this approach, one ARIMA model candidate is taken at a time and its parameters are computed. Based on these 

parameters, GDP for next year is predicted. The model that gives highest accuracy of prediction, is chosen as 

optimal. In [21] data of GDP from 1952 to 2007 are collected from Shaanxi statistical yearbook. SPSS statistical 

software is applied with ARIMA(1,2,1) time series model to do the prediction. The authors of [21] have estimated 

values of parameters p and q of ARIMA(p,d,q) model from three things – scatter diagram, ACF graph and PACF 

graph. The GDP of Shanxi province for the period 2008-13 is estimated by this model and accuracy is almost 5%.  

   In [22] the authors proposed GDP of China from 1978-2014. An ARIMA(2,4,2) model has been 

established and implemented using Eviews60 software. GDP is forecast for next 5 years and estimated value is 

calculated with real value at each stage., to measure approximate accuracy of the model. The authors claim that 

ARIMA(2,4,2) model is more suitable for GDP prediction compared to earlier models. On the other hand, in [23], 
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the author initially expresses utility of GDP as a very important macro-economic indicator of progress in a country. 

Real life data of GDP from the year 1996 to 2017 has been considered. This data was released quarterly; more 

specifically, if we say then input data was from second quarter of 1996 to first quarter of 2017. The forecasts 

demonstrate a converging nature in the long run although certain outliers or shocks can be noticed in the short run. 

For example, the year 2008 showed a completely different trend from usual converging value. 

   The article [24] studies the economy of Greece from 1980 to 2003 using Box-Jenkins methodology and 

ARIMA(1,1,1) model. Then values of GDP of Greece for the years 2015 to 2017 have been estimated, to arrive at 

the conclusion that real GDP rate of Greece is steadily improving. The reference [25] proposes a scheme where real 

GDP values and logarithm of year wise changes in real GDP, are stored. Then using Box-Jenkins approach, the 

model with highest adequacy is identified. For that, characteristics like stationarity and invertability needed to be 

experimentally examined to identify residuals. Next step was to do the forecast which could be either multi-step 

forecast or one step ahead rolling forecast. Finally, accuracy of the predicted value is compared with the same of 

AR(1) model to arrive at the optimal estimation. Reference [26] throws light on predicting GDP of the entire 

Europe. Required data is available at “Eurostat” which is statistical office of whole Europe, located at Luxembourg, 

which is authorized by European Union. Therefore statistical data of nineteen countries like Belgium, Germany, 

Ireland, Lithuania, Luxembourg, Estonia, Italy, Netherlands etc. During prediction of GDP, trend, seasonality and 

cyclicity have to be identified from available data. Trend is a pattern that shows overall general tendency of the data 

ignoring the outliers. Seasonality is a pattern that repeats itself after a specific time interval. Cyclicity is another kind 

of pattern that exhibits rise and fall that are not of a fixed period. Time series forecasting is performed using ARIMA 

model to express auto-correlation between GDP values of different years. A series of models are examined and from 

them, the one that is best suited for the given data, is used to predict GDP in next stage. References [27-30] apply 

the same ARIMA model for predicting GDP. 

   Article [32] considers certain ASEAN countries like Malaysia, Thailand, Singapore and applies a special 

too termed as Relevance Vector Machine (RVM) to estimate GDP. RVM is based on the concept of neural 

networks. Research has proved it successful in many applications that require analyzing number of occurrences of 

some event from history. Forecasting of GDP is performed based on this time series analysis. RVM considers both 

training data and validation data. It’s functions are governed by certain kernels with each kernel corresponding to 

one data point from the training data set. Through simulation results, the authors have successfully established that 

RVM provides more accuracy than auto-regressive model. Reference [34] studies Romanian economy to analyze 

influences of certain economic variables to predict GDP. Various econometric models are there to serve the purpose 

like AR, VAR, VARMA etc. Research has proved that VARMA models produce more accurate predictions [34].  

As far as relative importance of variables or parameters are concerned, unemployment rate, exchange rate and rate 

of monetary supply generate more accurate prediction than simple random walk.  

   The authors of [37] applied neural-networks and Box-Jenkins approach to evaluate and mutually compare 

multiple methods and the one that produces highest accuracy, is elected as optimal and chosen for GDP prediction in 

next quarter, based on GDP in every earlier quarter. We are all aware of different applications of GDP and [42] is an 

article elaborately demonstrating it. It targets the country China and develops a new logistic model for energy 
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consumption, as a function of change in GDP. In reference [48], a dynamic factor model has been proposed to 

determine short-term growth of GDP in the short time. A transfer function is applied which utilizes a common factor 

comprising of 31 economic indicators associated to domestic production, domestic trade flows and labour market. 

To dynamically identify the common factors from economic indicators, Kalman filters have been used in [42]. Since 

a significant number of matrix operations are required, MATLAB is chosen as the underlying software.  

   The article [49] considers economy of two different countries China and Vietnam to predict GDP for next 

10 years. This is another application of the very well known ARIMA model. It is fitted to time series data for both 

the countries. Based on the input data from 1996 to 2017, it came out that the best fit result for China is 

ARIMA(2,3,5) whereas the same for Vietnam is ARIMA(2,3,1). Please note that both these countries have open 

economy and domestic credit of both of them significantly contributes to growth of GDP. This helps policy makers 

to have a general view of open economies across the world.  

   Purpose of article [50] is to estimate GDP at current timestamp (nowcast) and at subsequent timestamps 

later than current one (forecast). It assumes that status of macro-economic variables is available from history in both 

monthly and quarterly terms. These are linked using bridge equations, to efficiently perform the nowcast and the 

forecast. Please note that accuracy of nowcast plays a significant role in every forecast after it and each forecast has 

got significant influence over subsequent forecast. Both K-nearest-neighbor approach and parametric vector auto-

regressive model has been used in this paper for accurate GDP estimation. Simulation results show that K-nearest-

neighbor approach produces better result than parametric vector auto-regressive model. 

 

IV. Conclusion 

The present article discusses about the different methods of estimating GDP. Most of the models used in 

this are ARIMA(p,d,q) model based. Values of p, d and q are determined based on the previous record of GDP. Both 

nowcast and forecast are performed separately. Nowcast is current level forecast. All subsequent forecasts are 

termed as forecasts in general. For accuracy in all these predictions, macro-economic parameters have to be 

identified as many as possible and their comparative relevance or approximate influence over next stage GDP is 

analyzed. Certain articles in literature of GDP prediction have used special concepts like neural network, K-nearest-

neighbor approach etc. 
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