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EXECUTIVE SUMMARY 

Overview and Rationale 

1. The Thirteenth Finance Commission is required to make its recommendations 

regarding sharing of central taxes with the states and grants covering the period 

2010-11 to 2014-15. This necessitates projection of revenues and expenditures 

of both the central and the state governments for the period up to 2014-15 with 

a view to making assessments of centre‟s as well as states‟ fiscal capacities and 

respective needs. 

 

2. The approach of the previous Finance Commissions has been to generally 

undertake these projections on the basis of historical trends of revenues and 

expenditures considered individually although certain prescriptive and normative 

parameters were applied for both the base year numbers and parameters used 

for the projections period to modify the trend-based projections. For macro 

variables like income and prices, certain growth rates were adopted for the 

respective award periods. Projections based on trends or tax- buoyancies do not 

take into account the interdependence of the fiscal variables with other key 

sectors of the economy including the real, monetary and trade sectors. In fact, 

government‟s expenditure and revenues need to be jointly determined after 

taking into account the relevant interdependence between real, monetary, 

external, and fiscal sectors including debt and fiscal deficit.  

 

3. These issues can be effectively addressed using a macro-econometric modeling 

framework prepared for forecasting and simulations after taking into account the 

relevant interrelations among key real, fiscal, trade, and monetary aggregates 

and ensuring that the relevant definitions and identities are satisfied. A 

macroeconomic model because of its capacity to capture complex and dynamic 

interrelationships among economic variables is a suitable analytical tool that can 

be useful for studying issues of fiscal transfers, particularly as projections for five 

years are an integral part of the institutional framework of determining transfers 

under the aegis of the Finance Commission. It is useful for addressing issues of 

determining sustainable levels of public debt and fiscal deficit, monetization of 

deficit, impact of globalization of the Indian economy, and the economy‟s growth 

prospects in the medium term. 
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4. India has a long history of macro econometric model building but a suitable dis-

aggregation of the fiscal sector is not available in most of these models. For a 

model to be suitable for application for addressing issues of fiscal transfers, a 

detailed specification of the central and state finances alongwith specification of 

transfers from the central to the state governments and other inter-governmental 

flows like payment of interest from the state to the central government is 

required.  

 

Model Specification 

5. The model presented in this study has a highly detailed fiscal sector, 

distinguishing between centre‟s revenues and expenditures as well as the states‟ 

revenues and expenditures at the aggregate level. The model generates variables 

separately for the central and the state governments and on the combined 

account of the central and state governments taking into account all the relevant 

inter-governmental fund flows.  

 

6. The model is specified using the „systems of equations‟ approach and a structural 

model has been constructed which is suitable for simulations with relevant 

budget identities, and specification of fiscal, monetary, real, and external sectors.  

 

7. Equations are specified after testing for stationarity and structural breaks with or 

without trend taking into account the current debate concerning trend-

stationarity versus difference-stationarity. There is now an extensive body of 

literature in econometrics relating to structural change. These works highlight the 

importance of identifying structural breaks in econometric models, as they lead 

the changes in the parameters-mean, variance and trend. If a variable is a trend 

stationary with structural breaks, then the variable may be used in its level in the 

time series analysis, but on the right side of the regression equation, the trend 

and structural break variables must enter in order to ensure the stationary 

properties. The basic steps in this analysis are threefold: (i) testing for the 

existence of structural change in the parameters of the model, (ii) estimating the 

number of breaks, and (iii) identifying their locations. 

  

8. This model is developed in a manner such that it is suitable for forecasting as 

well policy simulations. It also provides an analytical framework for studying 

issues of sustainability of government debt and deficit. The model is also suitable 

for application of norms or prescriptive parameter changes in determining 
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centre‟s and states‟ (taken collectively) tax revenues according to major 

categories of expenditures of the centre and states on the revenue account. It 

also provides estimates for the gross budgetary support for the plan under 

alternative assumptions. 

 

9. The fiscal sector and real sector are interlinked in some critical ways. Private 

consumption expenditures depends on personal disposable income which 

depends on GDP at factor costs i.e., output of the real sector as well as direct 

taxes, transfer payments, and interest payment from the government to private 

sector. The private real investment also depends on private disposable income 

where transfer payments received by the households are also important. The 

income expenditure identity depends, apart from government consumption and 

consumption expenditures, on government investments and consumer 

expenditures. 

 

10. Given the overall sample, if there are two structural breaks, there will be three 

regimes. For individual equations, the parameters may be estimated separately 

for the three regimes. It is the last regime, which is relevant for the forecast 

period unless there is a regime switching or exogenous information to change 

the regime. However, estimating parameters for different equations for latest 

regimes requires changing the sample period again and again. A more general 

method is to use structural dummy variables including interaction terms with 

time trend or other determinants. For explaining the historical evolution of any 

relationship, the entire sample period needs to be used. Each time a structural 

break is identified a new intercept and set of coefficients are obtained. There 

may be some coefficients that do not change over the entire period while others 

change.  

 

Model Estimation 

11. The model has 68 equations: 27 equations are stochastic and remaining 41 

equations are definitions/identities. All equations have been initially estimated 

using Ordinary Least Squares and then by Two-Stage Least Squares (2SLS). In 

the first stage of the 2SLS procedure, a subset of exogenous and lagged 

endogenous variables was used. Apart from providing test statistics like the D-W 

statistics, since lagged dependent variables are involve in some of the equations,  

we have also directly tested the first order serial correlations in the residuals of 

the estimated equations. 
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12. In estimating the model through the two-stage least squares, we have used a 

subset of exogenous variables as instrumental variables in the first stage. In 

addition, in each endogenous variable equation, the exogenous and lagged 

endogenous variables on the right hand side of the equation are also used as the 

instrumental variables for that specific equation. The instruments commonly used 

in the equations in the first stage of estimation are: c tt ckr cntr cpre crratio 

dnbcb ipub skr sontr spre lcpr(-1) lipr(-1) lyar(-1) lyir(-1) lysr(-1) kar(-1) kir(-1) 

d59 s59 d68 s68 d96 s96. In addition if other exogenous or lagged endogenous 

variables appear in the equation, these have also been used as instrumental 

variables in the first stage of estimation.   

 

Model Validation: In-Sample Performance 

13. We examine the in-sample performance of the model in terms of static and 

dynamic forecasts. In static forecasts, actual values of the lagged endogenous 

variables are taken. In dynamic forecasts, the model-predicted values of the 

lagged endogenous variables are taken. In both cases, actual values of the 

exogenous variables are utilized.  

 

14. From out of the total number of endogenous variables determined in the model, 

we have selected a set of variables from each of the sectors for presentation of 

summary indicators of forecasting performance as well as for diagnostic checks. 

These variables cover important output variables, price variables, trade variables, 

and most of the fiscal sector variables. Results are given for the period 1980-81 

to 2006-07. In all cases, comparisons are made between actual, static and 

dynamic forecasts.    

 

15. The model is solved in a manner where the residuals are used as extra 

exogenous variables. This is so because in a model that is specified in terms of 

levels with a trend characterized by structural breaks, the estimated parameters 

are such that while the estimated variables keep around the mean values which 

may be shifting over time, it is the residuals which account for movement over 

the trend with the shifting mean values. To capture the movement over time of 

the endogenous variables around the respective mean values, we need to utilize 

the residuals which are all stationary. When this is done the model is able to 

trace not only the movement of the levels of the variables but also changes in 

the variables. It is not surprising therefore that the in-sample forecasts are able 
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to nearly fully replicate the growth rates of the variables not only in static but 

also dynamic forecasts.   

 

16. The capacity of the model to estimate the endogenous variables within the 

sample is tested by comparing realizations with the model generated predictions 

that are static, where actual values of exogenous and lagged endogenous 

variables are used and dynamic where actual values of exogenous but model 

generated values of the lagged endogenous variables are used. It is shown by 

the comparisons of levels, changes of levels and growth rates that the model is 

able to replicate the increments of the endogenous variables with remarkable 

accuracy in most cases and for a few cases where there are some departures, 

the magnitude if deviation is quite small. In particular, the systematic errors of 

bias and slope are negligible. 

 

Forecasts: Base Scenario 

17. Generation of the model forecasts requires that exogenous variables be 

independently forecasted and policy variables are provided suitable values during 

the forecast period. 

 

18. In a model where a number of structural breaks in various relationships among 

the macro variables have characterized the sample period, it is the parameters of 

the last estimated structural break which will apply in the forecast period. The 

assumption is that there have not been any new structural breaks in the period 

beyond the sample period. If the last few years of the sample period or in the 

period since then have gone through any structural breaks, they remain 

unidentified because a minimum number of observations, say five or six, are 

needed to estimate the changed parameters. There may however be exogenous 

information to believe that the period beyond the sample period may also change 

some the structural relations. These can only be handled in a judgmental way 

through changing either the intercepts or slope coefficients in the relevant cases.  

 

19. The forecasts given in this study are to be taken as conditional forecasts, that is 

they are conditional upon (a) the independently projected path of exogenous 

variables and (b) stability of last observed structural breaks into the forecast 

period subject to any modifications brought about based on exogenous 

information. At present we have developed a base scenario under specified 

assumptions. The model can be used to generate alternative scenarios 
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dependent on alternative scenarios depending on alternative settings 

characterising the exogenous variables, particularly the policy variables. 

 

 

20. Our forecasts indicate that the economy will emerge out of the current slow 

down and the growth rate for GDP will average around 8.6 percent during the 

period 2010-11 to 2014-15. All the three sectoral growth rates will also perform 

better.  The implicit price deflator indicates that in terms of the deflators of GDP 

the inflation rate will be slightly 6 percent.  

 

21. A basic feature of the base scenario is that the central government finances are 

shown to be under considerable pressure in the period of reference of the 

Finance Commission. This is because of the large fiscal and revenue deficits that 

the centre has provided for in order to stimulate demand in the two preceding 

years, viz., 2008-09 and 2009-10 as also the impact of the salary and pension 

revisions. In the 2009-10 budgets, considerably larger commitment on social 

sector expenditure also implies that it will be able to slow down the growth of its 

primary expenditure in the Commission period at best only at a slow rate. Due 

the larger fiscal deficit and corresponding pressure on the debt-GDP ratio there 

will be pressure on non-plan expenditure through higher interest payments. On 

the revenue side, after the highly buoyant years for the direct taxes in the middle 

years of this decade, largely as a result of better compliance, the buoyancies of 

direct taxes are likely to fall back to their long term levels. In the case of indirect 

taxes, the downward adjustment in the rates from time to time has meant that 

the buoyancies have come down.  

 

22. With these features characterizing the base scenario, it would be useful to 

examine the impact of the some well considered reform measures. One option 

for the central government is to drastically reduce the revenue and fiscal deficit 

in the first two years by a cut back on expenditure, particularly non-plan 

expenditure and impart a higher buoyancy to indirect taxes through the 

introduction of GST. This will also facilitate the reduction of fiscal deficit levels 

relative to GDP and further reduce the interest payments. The success of such a 

policy will depend on resumption of growth at levels higher than eight percent 

without being dependent on continued additional stimulus from the central 

budget. In the base scenario, the state governments are relatively in a more 

comfortable position in fiscal terms. Some pressure of the need to provide 
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sustained stimulus to the economy can also be taken up by the state 

governments who can increase their borrowing and capital expenditure focused 

on infrastructure in a gradual manner. It is also shown that the structure of the 

economy will keep shifting towards the services sector. 

 

Forecasts: Alternative Policy Configurations 

23. For examining the impact of alternative paths to fiscal consolidation, two   

alternative scenarios are considered.    In Scenario 1, as compared to the base 

scenario, the fiscal deficit in nominal terms increases by a growth rate that is 1 

percentage point lower than that of the base scenario. This is accompanied by a 

fall in centre‟s primary revenue expenditure growth, which is also lower by 1 

percentage point compared to the base scenario. CPRE grows from 2009-10 at 

13 percent instead of 14 percent. CFDO grows at 9 percent from 2010-11 instead 

of 10 percent as in the base scenario. While the fiscal deficit to GDP ratio falls 

faster, there is also a fall in the real GDP growth, reflecting the slight detrimental 

effect of a faster reduction of the fiscal stimulus.  

 

24. In simulation 2, the impact of introduction of GST from 2011-12 accompanied by 

other fiscal adjustments is factored in. We consider that the major positive 

impact of GST will be on efficiency in the industrial sector. In particular, the 

manufacturing sector will benefit from two key sources: a reduction in the overall 

tax rate as compared to the present as an overall revenue neutral rate a lower 

effective rate for industry than at present with the burden being more evenly 

spread out with the service sectors, and general efficiency effects due to 

opportunities for better compliance, near-elimination of cascading, elimination of 

incentives for vertical integration, establishment of a genuine country-wide 

market,   and smoother inter-state flow of goods and services. The service sector 

will also experience a positive impact but the efficiency effects will partially 

neutralized because of higher tax rate for the services. There will be a positive 

impact on the buoyancy of domestic indirect taxes, particularly states sales 

taxes/vat and centre‟s union excise duties in their state GST (SGST) and central 

GST (CGST) versions respectively.  

 

25. In Scenario 2, the following are the key changes introduced through adjustment 

in the path of exogenous variables or intercept adjustments in stochastic 

equations. The central and state governments together introduce GST in 2011-

12. The centre follows a more aggressive path of fiscal deficit reduction while 
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increasing primary revenue expenditure. States also increase primary revenue 

expenditure. CFDO grows at 8 percent from 2010-11. CPRE increases by 0.05 

percentage points from 2011-12.  

 

26. In Scenario 2, linked to the introduction of GST and consolidation of fiscal policy, 

the centre‟s finances improve considerably compared to the base scenario. There 

is a progressive but calibrated reduction in the budgeted fiscal deficit to GDP 

ratio, which falls to a level of just above 4 percent by 2014-15. The revenue 

deficit to GDP ratio also falls but remains just above 2 percent. The states are 

able to achieve a fiscal deficit to GDP ratio below 3 percent in the aggregate as 

per the FRBMA benchmark. They have a considerable revenue account position 

which creates space to step up capital expenditure.  On the consolidated account 

of the central and state governments, a surplus on the revenue account is 

achieved by 2014-15 and the consolidated fiscal deficit relative to GDP falls to 

below 7 percent. There are corresponding reductions in the outstanding debt-

GDP ratios.  

 

27. This study does not advocate a sudden withdrawal of the fiscal stimulus. The 

withdrawal should be spread over at least three to four years and the rate of 

reduction should be evenly spread over these years. The introduction of GST 

would provide the appropriate fiscal space for resuming fiscal consolidation in a 

period of four to five years accompanied by an increase in the overall growth 

rate.   
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Chapter 1  

 

INTRODUCTION 

1.1 Background 

The Thirteenth Finance Commission is required to make its recommendations regarding 

sharing of central taxes with the states and grants covering the period 2010-11 to 2014-

15. This necessitates projecting of revenues and expenditures of both the central and 

state governments for the period upto 2014-15, with a view to making assessments of 

centre‟s as well as states‟ fiscal capacities and respective needs. Once a suitable 

framework for projections is constructed, simulations can be done to recast the 

projections taking into normative or prescriptive values of the relevant parameters based 

on the approach that the Commission may adopt. 

 

  The approach of the previous Finance Commissions has been to generally 

undertake these projections on the basis of historical trends of revenues and 

expenditures considered individually although certain prescriptive and normative 

parameters were applied both the base year numbers and parameters used for the 

projections period to modify the trend-based projections. For macro variables like income 

and prices, certain growth rates were adopted for the respective award periods. 

Projections based on trends or tax- buoyancies do not take into account the 

interdependence of the fiscal variables with other key sectors of the economy including 

the real, monetary and trade sectors. In fact, government‟s expenditure and revenues 

need to be jointly determined after taking into account the relevant interdependence 

between real, monetary, external, and fiscal sectors including debt and fiscal deficit.  

 

1.2 Macro-econometric Model: Relevance for the Work of the Finance            

Commission 

Projections of revenues and expenditures need to take into account changes in the 

macro-economic environment. Growth of tax revenues is not independent of income –

growth which depends on the fiscal sectors and cannot be taken as exogenous. Many 

fiscal policy variables affect the real output and vice versa. A suitable vehicle for taking 

into account the joint determinacy of output, fiscal, monetary, and trade variables is a 

macro-econometric model. In addition to these general considerations, there are certain 

features of the Terms of Reference (ToR) to the Thirteenth Finance Commission, which 

make the use a macro-fiscal modeling framework even more relevant to inform the 
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formulation of the recommendations of the Commission. In particular, the Commission 

has been asked as part of ToR the following: 

 

Para 5: “The Commission shall review the state of the finances of the Union and the 

States, ….., and suggest measures for maintaining a stable and sustainable 

environment consistent with equitable growth”. 

Para 6 (ii): The demand on the resources of the Central Government, in particular on 

account of the projected Gross Budgetary Support….debt servicing and other 

committed liabilities”.  

Para 6 (v): the impact of the proposed Goods and Services Tax….including its impact on 

the country‟s foreign trade. (underlines added) 

 

 These issues can be effectively addressed using a macro-econometric modeling 

framework prepared for forecasting and simulations after taking into account the relevant 

interrelations among key real, fiscal, trade, and monetary aggregates and ensuring that 

the relevant definitions and identities are satisfied. Macroeconomic model, because of its 

capacity to capture complex and dynamic interrelationships among economic variables, is 

a powerful analytical tool that can be useful for studying issues of fiscal transfers, 

particularly as projections for  five years are an integral part of the institutional 

framework of determining transfers under the aegis of the Finance Commission. It is 

useful for addressing issues of determining sustainable levels of public debt and fiscal 

deficit, monetization of deficit, impact of globalization of the Indian economy, and the 

economy‟s growth prospects in the medium term.  

 

In contrast with other major federations where the exercises for determining 

vertical and horizontal transfers are undertaken contemporaneously or effectively 

contemporaneously, the Finance Commissions in India must forecast because the 

recommendations period extends to five years and the Commission must use available 

information, which under the best of circumstances may be seven to eight years prior to 

the final year of the recommendation. Critical variables that must be forecasted are the 

magnitude of central tax revenues and own tax revenues of the states, the committed 

expenditures in the form of interest payments, levels of other revenue expenditures and 

any desired policy interventions to uplift standards of selected services like health and 

education.  

  

 Other major federations undertake fiscal transfer exercises in a manner that the 

need for forecasting fiscal aggregates can be avoided. For example, in Australia the 
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relativities or shares of provinces are based on a methodology that is revised every five 

years but the actual shares are determined every year using the latest available data on 

which the same methodology is applied for five years. In Canada, the grants to provinces 

are kept „open‟ for four years until final amounts of grants are determined based on 

actual data for the concerned year. There is another significant difference between India 

and other fiscal transfer arrangements. The task of the Finance Commission is extended 

far beyond fiscal transfer exercises by making reference to issues of growth, debt 

sustainability, fiscal road map and balance from current revenues to support the plan. 

These exercises require the construction of a macro-fiscal modeling framework to serve 

as critical points of reference to examine not only the forecasts but also the impact of 

alternative policy configurations. 

 

 These concerns are further expanded in scope if the Finance Commission is also 

entrusted with the examination of the entire ambit of government finances with a view to 

restructuring of government finances as was the case with the Eleventh and Twelfth 

Finance Commissions. Issues of debt sustainability require that evolution of fiscal 

imbalances as evinced by the revenue, primary, and fiscal deficits be forecasted and the 

impact of policy interventions, studied. The Eleventh and Twelfth Finance Commissions 

were asked to suggest a plan for restructuring government finances keeping in view 

considerations of debt sustainability as well as equitable growth. While these 

Commissions did suggest a detailed plan for restructuring and did take into account some 

of the key inter relationships among the main sectors of the economy, there was no 

formal modeling framework which would keep together the macro and fiscal aggregates 

such that relevant consistency requirements remained satisfied while considering the 

relevant policy options. The dynamic links between debt and fiscal deficit and their 

impact on growth require to be studied in suitable detail incorporating relevant inter 

dependencies. 

 

It is true that hitherto the Finance Commissions have formulated their views 

based on an informal understanding of the interrelationships between the key fiscal 

aggregates with the rest of the economy but this has also led to significant errors in the 

forecasted and realized transfers. While no forecasting model can ensure that forecasts 

would indeed be realized particularly because of unanticipated changes in exogenous 

variables including policy variables and other shocks to the economy but a formal 

modeling framework can utilize the available information much better and maintain 

consistency between different economic variables.  
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 The contemporary economic situation in India also requires that a broad-based 

analytical framework is used to take into account the current slowdown phase. While the 

current economic crisis has significant external roots, it has thrown out of gear the 

achievement of fiscal balance in recent years and management of debt and fiscal deficit 

towards sustainability nursed by conscious and sustained efforts of the state 

governments and to some extent the central government. The economic slowdown has 

already adversely affected the finances of the central and state governments. Restoration 

of fiscal balance in the context of the new fiscal roadmap that the Thirteenth Finance 

Commission has been asked to consider and provide requires careful consideration of the 

important interdependencies among macro and fiscal variables and their likely path over 

the next seven or eight years and the required policy interventions to achieve the desired 

road map.  
 

Not only have the fiscal imbalances sharply increased, the revenue buoyancies 

have also seriously eroded in 2008-09. These trends are likely to continue in 2009-10. 

This will have a significant effect on the „base year‟ of the Finance Commission, which is 

likely to be seriously out-of-trend and will prove to be an unreliable guide to the 

reference period of the Finance Commission. A macro-econometric model can be very 

useful in providing some clues to the nature of corrections needed in the base year at 

least at an aggregate level, so that it can prove to be a better guide to the period 2010-

15.  
 

An evaluation of forecasting performance of critical fiscal variables such as 

central and state tax revenues of forecasts generated by some of the recent Finance 

Commissions does indicate that not only the forecast errors are large but a good part of 

it are also systematic errors and mis-predition of mean levels of tax revenues generally 

increases as we move further into the respective recommendation periods. There is no 

doubt that a macro-fiscal modeling framework will help in examining the policy options 

including the contours of fiscal transfers in a more consistent way. It will also enable the 

Commission to exploit the predictive power of available information better. 
 

1.3 Macro-Econometric Modeling: Some Preliminary Observations 

Macroeconomic modeling requires specification of the key relationships in terms of 

equations and identities, estimation of the stochastic equations, solution of the model, 

validation of the model, forecasting, and simulations. In the western world, new 

strategies for constructing structural models by supplementing the „system-of-equations‟ 

(SOE) approach have emerged emphasizing micro foundations and extraction of 

predictive power of information through time series and vector error correction models 
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(VECM) as well as structural cointegrating vector auto-regression (VAR) models. There is 

now a resurgence of modeling for forecasting and policy analysis. Pesaran and Wickens 

(1995) have identified five major approaches to macroeconomic modeling: the traditional 

Cowles Commission structural equations approach, unrestricted and Bayesian VARs, 

structural VARs, linear rational expectations models, and the calibration approach 

associated with real business cycle models. Many models are eclectic using a combination 

of elements drawn from different approaches.  
 

The existing  literature of macro-modeling has provided some critical lessons and 

perspectives. For examples, Sims (1980) in a seminal contribution had argued that the 

traditional modeling of behavioral relations was based on extremely restrictive 

assumptions. Vector Auto Regression (VAR) models that do not have such restrictions, 

often exploit the forecasting power of the past history of data better. However, their 

usability for policy analysis is limited. Now structural VAR models provide more powerful 

forecasting and policy analysis tools.  
 

There has also been a debate about whether most macro economic series are 

non-stationary, i.e., they do not have the tendency to revert back to their mean levels. 

Non-stationarity in macro variables needs to be fully taken into account as presence of 

unit roots leads to spurious results. Modeling techniques involving cointegration and error 

correction methods have provided a framework for model dynamics to evolve around 

long term equilibrium relationships. Some of the pioneering works regarding 

cointegration and error correction models came from Engle and Granger (1987). There is 

now also an extensive debate as to whether macro-variables are difference-stationary or 

trend-stationary with or without structural breaks. Structural breaks in the history of time 

series must be carefully studied and modeled as they lead to changes in parameters like 

mean, variance and auto correlations. The model is built for providing a medium term 

perspective on the movement of key economic variables. It is not meant for capturing 

short term movements. 
 

Large econometric models often suffer from what is known as the „curse of 

dimensionality‟. By including too many variables, often accidental or irrelevant data 

features are embodied into the model. The chances of including features that are not 

likely to remain similar to the sample period increase, and errors multiply due to cross-

equation linkages. Further, parameter estimates may be poorly determined due to large 

number of variables and high probability of correlation. Parsimony is considered a 

desirable feature of macro modeling and depending on the issues that are examined a 

medium-sized model may be more robust.  
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It is important to incorporate expectations in the modeling framework. Following 

the Lucas (1976) critique, also known as the policy irrelevance doctrine, the usability of 

macro econometric models (MEMs) as a guide to policy formulation requires new 

strategies.  Most models have been built on the assumption of a given structure and 

stability of parameters. In so far as economic agents were able to revise their 

expectations based on information, including the model forecasts, and adjusted their 

behavior accordingly, leading to changes in model parameters, model forecasts were 

belied as a logical outcome of their own predictions. At the same time, the empirical 

relevance of the Lucas critique has often been questioned (see, for example, Eriksson 

and Irons, 1994 and Fair, 1993) and the results on its importance at best give mixed 

evidence (VanBergeijk and Berc, 2001).  

 

It is useful also to distinguish between characteristics of models that are to be 

used for forecasting alone as compared to those that may be used for policy analysis. In 

the case of forecasting, parsimony may help by excluding those relations that are not 

likely to persist in the forecast period. Sometimes models focused on forecasting exclude 

long-term relations that may be crucial for policy formulation.  

 

1.4 Modeling the Indian Economy 

India has a long history of macro econometric model building but a suitable dis-

aggregation of the fiscal sector is not available in most of these models. The earliest work 

dates back to the mid fifties when Narasimham (1956) estimated a short term planning 

model for India for his Ph.D dissertation. This was followed by a number of similar attempts. 

Due to the absence of comprehensive and empirically feasible theoretical framework 

relevant to developing countries, weak and inadequate data base, and lack of perspective as 

regards the role of such models in developing economies, the earlier models were 

constrained considerably. 

 

 Over the years, there has been considerable progress in the process of model 

building in India. These models have been broadly grouped into four distinct phases: (i) 

Models up to sixties, (ii) models developed in the seventies, (iii) models prepared in the 

eighties and (iv) models prepared in the nineties and later. Each of the successive 

phase/generation of models benefited from the earlier models by avoiding pitfalls of the 

earlier ones and gaining from the advances made earlier even if such advances were only 

incremental in character (Krishnamurty, 2008). In the following discussion, the evolution of 

macroeconomic modelling in India is highlighted in terms of these four phases. 

 



7 

(a) First Phase: Models up to Sixties 

A good number of models belong to this phase. Most of them were estimated for Ph.D 

dissertations. Notable among them are: Narasimham (1956), Chaudhry (1963), 

Krishnamurty (1964), Mammen (1967), UNCTAD (1968), Marwah (1963, 1972) and 

Agarwala (1970). As these models were severely constrained by a variety of problems 

including non availability of data, and time/resource constraints, obviously these were small, 

simple linear, highly aggregate and often close to the macroeconomic text books. Estimation 

was carried out using annual data series and single equation methods.  

 

 Nevertheless, these models served well as explorations of specification for the 

economic relationship valid for the Indian Economy. They uncovered the weaknesses of 

the existing data base. Despite considerable odds, each model had a specific focus. For 

instance, Marwah (1963) focused on price behaviour; Krishnamurty (1964) examined the 

investment behaviour and endogenous population growth; Chaudhry (1963) and Dutta 

(1964) concentrated on external trade while Agarwala (1970) analyzed the growth in a 

dualistic economy.  

 

(b) Second Phase: Models Prepared in the Seventies 

Most of the second phase models were also undertaken as doctoral dissertations. 

Amongst them, the most popular models are: Pandit (1973), Bhattacharya (1975), Pani 

(1977), Chakrabarty (1977) and Ahluwalia (1979).  The important features of these 

models are: (i) they are more disaggregated than the first phase models; (ii) they are 

mainly focused on policy issues and (iii) they also allow for lagged and more complex 

adjustment process.  

 

(c) Third Phase: Models Prepared in the Eighties 

Several models were estimated in the eighties. They belong to the third phase.  Most of 

them were constructed by independent model builders including Srivastava (1981), 

Bhattacharya (1982, 1984, 1987), Ghose, Lahiri, Madhur and Roy (1983), Pani (1984), 

Krishnamurty (1984), Pandit (1984, 1985a, 1985b, 1986a, 1986b, 1989), Ahluwalia and 

Rangarajan (1986), Bhattacharya and Rao (1986), and Pandit and Bhattacharya (1987). 

In addition, there were many sectoral studies. For instance, Rangarajan, Basu and 

Jadhav (1989) analyzed the interaction between government deficit and domestic debt; 

Kannan (1985) examined the external sector; Rangarajan and Singh (1984) focused on 

reserve money multiplier and Pradhan, Ratha and Sharma (1990) studied the 

interrelationship between public and private sectors.   Interesting features of these 

models are: (i) they are larger in size, (ii) better disaggregated and (iii) they seek to 
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carry forward the analysis of policy issues (simulations) initiated by the Second Phase 

model builders. 

 

(d) Fourth Phase: Models Prepared in the Nineties and Later 

A few popular models in this category include Anjaneyulu (1993), Bhattacharya and Guha 

(1992), Bhattacharya, Barman and Nag (1994), Chakrabarty and Joshi (1994), Rangarajan 

and Mohanty (1997), Klein and Palanivel (1999), and Bhattacharya and Kar (2007).  They all 

address issues relevant to new policy regime (after reform) and carry out many “what if” 

policy scenario simulations.  Obviously, these models are larger in size, highly disaggregated 

and considering inter-links and trade-offs between sectors.  

 

Since many of the modelling exercises in India have been the result of efforts of 

individual researchers, none of them were maintained and serviced on a sustained basis for 

policy analysis and forecasting.  Therefore, attempts have been made to build and maintain 

comprehensive models incorporating complexities by reputed institutions on an ongoing 

basis and are regularly used for forecasting. They have a number of advantages over the 

one-time models as they regularly add new information by the way of data, policy changes 

and developments in theory and estimation techniques. An effort in this direction was 

initiated jointly by the Institute of Economic Growth (IEG) and Delhi School of Economics 

(DSE) in the early 1990s. At present the NCAER model, the IEG model and the DSE model 

are present.   

 

A large number of models covering the period at least until the eighties were 

based on estimates where proper testing of unit roots and stationarity of series was not 

undertaken.  Even now, very few structural models have been specified and estimated 

using co-integration and error correction mechanisms if the relevant series are 

considered difference-stationary. Similarly, a comprehensive analysis of the structural 

breaks and the impact of economic reforms has also not been an integral part of most of 

the Indian macro models. Some of the data constraints, however, are now less restrictive 

with many important macro time series stretching over 55 years.  Most models that 

incorporated policy analysis also became methodologically dated because of inadequate 

specifications of the impact of expectations regarding policy changes on parameter 

values.  

 

  New attempts at modeling the Indian economy should ensure that stationarity of 

variables is properly tested. If these are non-stationary then model specifications should 

recognize cointegration among variables and use error-correction models for forecasting 
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short-term variations around long-term trends around equilibrium values. Macro models 

can be represented as Vector Error Correction Models (VECM) or structural cointegrating 

VAR models. Most existing models in India lack cointegration and error correction 

specifications. Alternatively, if the series are trend-stationary with structural beaks, then 

structural breaks need to be carefully identified and dates. In this context, it is also 

important to recognize that the Indian economy has undergone major structural changes 

since the reform years. These require to be suitably incorporated within the model. Most 

of the existing models do not adequately provide for structural changes.  It is also 

important to carry out detailed analysis of forecasting errors so that diagnostic checks are 

carried out and is properly validated.  

 

Given the growing integration of the Indian economy with the world economy,   

this interface of the Indian economy with the world economy should be incorporated in 

adequate detail in respect of both capital account and current account flows. Particular 

care should be taken for policy modeling taking care to ascertain that policy changes are 

either strongly exogenous with respect to the model or the impact of the policy changes 

on the behavior of the economic agents should also be modeled.  

 

A suitable strategy is to plan for a model which aims at analyzing the specific 

objective for which it has been built rather building a large scale model that can address 

many issues at one time but can suffer from various errors.  In this study, a macro-

fiscal modeling framework for forecasting and policy simulations is prepared keeping in 

view the issues that need to be addressed by the Thirteenth Finance Commission in the 

light of the its ToR.  

 

The proposed model has a highly detailed fiscal sector, distinguishing between 

centre‟s revenues and expenditures as well as the states‟ revenues and expenditures at 

the aggregate level. The model generates variables separately for the central and state 

governments and on the combined account of the central and state governments taking 

into account all the relevant inter-governmental fund flows.  

 

The model is specified using the „systems of equations‟ approach and a structural 

model has been constructed which is suitable for simulations with relevant budget 

identities, and specification of fiscal, monetary, real, and external sectors. Apart from 

initial testing with OLS, the model will be finally estimated with two-stage least squares 

(2SLS).  
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Equations are estimated after testing for stationarity and structural breaks with 

or without trend taking into account the current debate concerning trend-stationarity 

versus difference-stationarity. The model is validated for the sample period. In general, 

the sample period will covers the period from 1951-52 to 2006-07, subject to data 

constraints.  

 

This model is developed in a manner such that it is suitable for forecasting as 

well policy simulations. It also provides an analytical framework for studying issues of 

sustainability of government debt and deficit. The model is also suitable for application of 

norms or prescriptive parameter changes in determining centre‟s and states‟ (taken 

collectively) tax revenues according to major categories of expenditures of the centre and 

states on the revenue account. It also provides estimates for the gross budgetary support 

for the plan under alternative assumptions. 

 

The outline of chapters is briefly described below.  In this Chapter, apart from 

these introductory observations on the usefulness of a macro-model for the Finance 

Commission, an overview of salient trends in important macro variables is also 

undertaken.  

 

 Chapter 2 provides a discussion on the nature of structural breaks in the Indian 

economy and examines in this light the stationarity of these macro variables. It is 

concluded that all variables of relevance are trend-stationary with structural breaks. In 

each case the relevant break dates are identified.  

 

Chapter 3 provides a discussion of the general specification of the model 

including stochastic equations and identities. There is detailed fiscal sector within the 

core model. In addition, there is fiscal sub-model to cater to further dis-aggregation, 

where feedbacks with the core model are not significant. The revenue has equations for 

major central and state taxes, non-tax revenues, and fiscal transfers and other 

intergovernmental flows so that revenues and expenditures on the combined account of 

the central and the state governments can be derived. Expenditures are divided into 

revenue and capital expenditures. Revenue expenditures are further divided into interest 

payments and primary expenditures. Similarly, equations for fiscal deficit at the centre 

and the state levels and their accumulation into debt are developed.  

 

The real sector is divided into agriculture, industry, and services sectors on the 

supply side. On the demand side, components of private expenditures (consumption and 
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investment) have separate equations complementing equations for government 

expenditures. 

 

The monetary side distinguishes between demand for broad money (M3) and 

supply of money (M3). The supply of money is linked to the Monetary Base, that is, 

Reserve Money (M0) which links money supply to fiscal deficit. A term structure of 

interest rate equation links short term and long term interest rates.  

 

The external sector has import and export demand functions, balance of trade 

and balance of payments identities. The impact of external movements in petroleum 

prices on the domestic economy is incorporated through suitable links.  

 

There are five price variables that are used. These are implicit price deflators of 

GDP at factor cost and at market prices, implicit price deflator for investment and unit 

values for exports and imports. Important model closures relate to the aggregate 

income-expenditure identity, the government budget constraint, and the balance of 

payments. All relevant dynamic links are specified.  

 

Chapter 4 provides estimates of model equations. The model is estimated with 

2SLS with a subset of predetermined variables being used at the first stage.  There are 

27 stochastic equations and 41 identities and definitions. 

 

Chapter 5 provides an analysis of model validation and in-sample static and 

dynamic forecast errors. The model is validated in-sample using summary statistics 

regarding errors like the root-mean square error, Theil‟s inequality coefficients as well as 

for turning point errors.  

 

Chapter 6 provides forecasts under specified assumptions regarding the future 

path of exogenous variables. The forecast period is from 2007-08 to 2014-15. Available 

information upto 2008-09 or later is used for comparisons wherever relevant. Generating 

forecasts from the model require two steps: (a) generation of independent forecasts for 

exogenous variables, identification of the relevant value of dummy variables in the 

forecast period when structural breaks are involved, any adjustment in the intercept 

terms, if required, based on exogenous information and (b) solving the system of 

equations with dynamic values of lagged endogenous variables starting with the latest 

available information. Special attention is paid to the variables of direct interest to the 

Finance Commission: shareable central taxes, budgetary support for the Plan, fiscal 
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deficit and debt for the centre and the states, growth and inflation in the medium term, 

prospects for states‟ tax revenues, primary expenditure, and interest payments. This 

Chapter also provides results of selected model simulations.  

 

The issues of changeover from Value Added Tax (VAT) to Goods and Services 

Tax (GST) are also important. The central and state taxes likely to be subsumed under 

GST are: (a) central excise duty (cenvat), (b) additional excise duty, (c) service tax, (d) 

additional customs duty (countervailing duty), (e) state-VAT/sales tax (f) entertainment 

tax, (g) luxury tax, (h) betting and gambling, (i) state cesses and surcharges if they 

relate to supply of goods and services, and (j) entry tax. The abolition of the inter-state 

sales taxes will also have a significant revenue impact. The revenue path under GST will 

need to take into account, among other things, analysis of impact (a) relating to tax base 

changes resulting from extension of centre‟s ambit up to the retail stage in the case of 

goods and extension of state‟s ambit to cover services allocated to them, (b) rate 

structure for petroleum and non-VAT goods, and (c) zero-rating of inter-state exports. 

Growth of tax base will be linked to the overall and sectoral growth of the economy as 

determined by the model. Impact of applying alternative rates including issues of 

revenue neutrality and medium term revenue impact will be studied. This will also reflect 

the efficiency effects of GST. The model will be utilized subsequently to take account of 

these considerations. 

 

Chapter 7 provides the concluding observations. The implications for determining 

fiscal transfers in the context of the medium term contours of the economy including 

prospects of debt and fiscal deficit and growth of revenues and expenditures for the 

centre and the states, need of additional resources for uplifting the standards of selected 

services is drawn in this Chapter.  

 

1.5 Overview of Salient Macroeconomic Trends  

In this section, we review briefly the long term profile of output growth-aggregate as well 

as sectoral growth, growths of private investment and consumption expenditure relative 

to GDP, inflationary trends, and the performance of the economy in the monetary, fiscal 

and external sectors using a few macro indicators.1  

 

 

                                                 
1
 Most of the macroeconomic indicators have structural breaks. Chapter 2 discusses the details of 

the structural breaks.  
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(i) Output Growth 

The output growth performance is assessed using the annual growth of real GDP at 

factor cost from 1951-52 to 2008-09. Indirect taxes net of subsidies are fiscal 

instruments that take GDP at factor cost to GDP at market prices. Chart 1.1 shows a long 

term cyclical path followed by the rate of growth of real GDP at factor cost and the 

growth rate of real GDP at market prices closely follows it with a mild variation in almost 

all the years. Although the GDP at factor cost registered the Hindu rate of growth of 

about 3.5 percent per annum during the first three decades of the post Independence 

period, it grew at a higher rate of about 5.7 percent during the eighties and nineties.  

 

There was a slowdown in the GDP growth in the early years of the current 

decade. During 2000-01 to 2002-03, the GDP grew approximately at an average rate of 4 

percent. After that it showed an impressive growth rate of about 8.5 percent per annum. 

However, the quick estimates for 2008-09 indicate only about 7 percent growth of GDP.  

Chart 1.2 shows the time profile of the sectoral growth. Agriculture, by far the largest 

sector till 1970 grew at an average rate of 2.69 percent during the seventies, eighties 

and nineties while the industry and the services sectors grew at a much higher rate of 

about 5.6 and 6.3 percent respectively over the same period.  

 

Chart 1.1: Growth Rates of GDP (real) at Factor Cost and Real GDP (real) at 

Market Prices 
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During 2000-01 to 2002-03, agriculture registered a negative growth of -0.57 

percent while the industry and the services grew at a higher rate of 5 and 6.5 percent 

respectively. After that agriculture recovers, growing at an average rate of 4.8 percent. 

At the same time, the industry and the services sectors grow at an impressive average 

rate of 7.8 and 9.9 percent. It is noted that the agriculture growth is relatively highly 

volatile as compared to other sectors. 

 

Chart 1.2: Sectoral Growth Rates (Real) 

 

 

 

(ii) Private Investment and Consumption 

In a capital constrained economy like India, growth depends among other factors on the 

rate of investment, particularly rate of private (corporate + household) investment which 

in turn depends on the saving or consumption rate. Chart 1.3 shows the time profile of 

private investment and consumption relative to GDP since 1950-51. The former indicates 

a slowly increasing trend while the latter a faster declining trend. Till 1987-88, the private 

consumption was above 80 percent of GDP. After that it started declining at a fast pace 

and reached about 60 percent level in 2007-08. On the other hand the private 

investment-GDP ratio increased from 7.64 percent in 1950-51 to 15.7 percent in 1990-91. 

Currently, it is about 30 percent of GDP.    
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Chart 1.3: Private Consumption and Investment (Current Prices) as % of GDP 
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(iii) The Monetary Sector 

Chart 1.4 depicts the growth of broad as well as reserve money relative to GDP from 

1951-52 to 2007-08. The reserve money is largely composed of RBI credit and rupee 

value of our foreign exchange reserves. As it is controlled by the RBI, it has ranged 

between 9.72 and 18 percent of GDP over the years. The reserve money ranged between 

9.7 and 14.7 percent of GDP till 1982-83. After that year it started increasing 

continuously and it reached about 83 percent of GDP in 2007-08.    

 

Chart 1.4: Broad Money (M3) and Reserve Money (M0) as % of GDP 
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(iv) Rate of Inflation and Rate of Interest  

Chart 1.5 shows the time profile of inflation rate based on the implicit price deflator of 

GDP at market prices and investment. Both of these move almost in the same way with 

minor variations. Interestingly since 1999-00 both of these kept below 5 percent level 

except for the inflation with respect to implicit price deflator of investment in only one 

year, 2004-05.  

 

 Chart 1.6 depicts the growth pattern of both long term and short term interest 

rates over the years. In 1950-51, the long term rate was 5.48 percent and the short term 

rate was 1.86 percent. They converged to about 6.8 percent in 1968-69. After that year, 

they moved together with the former increasing to 13 percent and the latter to 12 

percent in 1991-92. However, in 2007-08, both the long term and short term interest 

rates were about 8.5 percent.  

 

Chart 1.5: Inflation Rates with respect to Implicit Price Deflators of GDP (at 

Market Prices) and Investment 
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Chart 1.6: Interest Rates: Long-term and Short-term 

 

 

Chart 1.7: Exports and Imports at Current Prices as % of GDP 
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(v) External Sector 

Chart 1.7 shows the time profile of exports and imports as percent of GDP. Both exports-

GDP and imports–GDP ratios stood at around 7.5 percent in 1950-51. They declined to 

around 4.2 percent in 1970-71. After that the economy has become more globalized with 

the exports-GDP ratio increased to 23 percent in 2007-08 and the imports to GDP ratio 

increased to 27 percent. 

 

(vi) Fiscal Sector 

The key variables of the fiscal sector are revenue receipts and expenditures and their 

components, and deficits of the central and the state governments.  As far as the gross 

tax revenues and primary revenue expenditures of the central government are 

concerned, there have been very significant changes over the years. During 1950-51 to 

1980-81, the gross tax revenues of the centre increased from about 4 percent of GDP to 

about 10 percent while the primary revenue expenditure increased from about 3.5 

percent to about 8 percent. In 1990-91, the former increased to 11 percent while the 

latter to 10 percent of GDP. Then they started declining and reached a level of around 

9.6 percent in 2002-03. After that the tax-GDP ratio started increasing and reached a 

peak of 13.7 percent in 2007-08 while the primary revenue expenditure relative to GDP 

stood around 9. 8 percent (Chart 1.8).     

 

Chart 1.8:  Primary Revenue Expenditure and Gross Tax Revenues of Centre as 

% of GDP 
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On the other hand, during 1950-51 to 1980-81, the tax-GDP ratio of states 

together increased from 2.3 percent to about 5 percent while the primary revenue 

expenditure-GDP ratio from about 3.9 percent to about 9.7 percent. In 1991-92, the 

former rose to 6 percent and the latter to a little above 12 percent. After that they are 

more or less stagnated with minor variations in some years (Chart 1.9).  

 

 The total taxes raised by the centre and states together and the total primary 

revenue expenditures incurred by the centre and states moved together till 1980-81 with 

a little variation.  After that year, the primary revenue expenditure of the states have 

grown at a fairly fast pace. The gap between primary revenue expenditure-GDP ratio and 

the tax-GDP ratio was about 2 percentage points through out nineties and early years of 

this decade. Only in 2005-06 and 2006-07, the tax-GDP ratio was slightly higher than the 

primary revenue expenditure-GDP ratio (Chart 1.10).  

 

Chart 1.9: Primary Revenue Expenditure and Tax Revenues of States as % of 

GDP 
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Chart 1.10: Primary Revenue Expenditure and Tax Revenues of both Centre 

and States as % of GDP 
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 Starting from mid eighties, the fiscal situation remained quite unsatisfactory until 

the mid-years of the current decade. The combined revenue deficit increased from about 

2 percent of GDP in 1985-86 to 7.5 percent in 2002-03. After that it started declining and 

reached 2.25 percent in 2006-07. As far as revenue deficit of states is concerned, it 

exceeded one percent of GDP only during 1996-97 to 2004-05. It is only the centre‟s 

revenue deficit which contributes significantly to the combined revenue deficit from early 

eighties (Chart 1.11).   
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Chart 1.11: Revenue Deficits as % of GDP 
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 The fiscal deficit of states together relative to GDP stood below 3 percent level till 

1996-97 except in 1954-55, 1964-65, and 1984-85.  It reached a peak of 5.55 percent in 

1998-99. In 2005-06 it declined to 2.37 percent.  The fiscal deficit of the centre remained 

generally higher than the fiscal deficit of states together. Although it started declining 

from 1991-92 and remained generally lower than in the eighties, the overall situation 

continued to remain unsatisfactory (Chart 1.12). 

  

Higher levels of fiscal deficit relative to GDP tend not only to cause sharp 

increases in the debt-GDP ratio but also adversely affect saving and investment and 

consequently the growth. Chart 1.13 shows the increasing trend of public debt-GDP ratio 

of the centre, and the states. It is noted that the debt-GDP ratio of both centre and 

states register a sudden rise since from mid nineties.  
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Chart 1.12: Fiscal Deficits as % of GDP 
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Chart 1.13: Government Debt as % of GDP 
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1.6 Summary 

In this Chapter we have examined the relevance for constructing a macro-econometric 

model for the work of the Thirteenth Finance Commission. In this context, we have 

broadly reviewed macro-econometric modeling methodologies as well as macro modeling 

efforts in the context of the Indian Economy. We have also briefly overviewed the salient 

macro economic trends highlighting major features of the time profile of these variables. 





25 

Chapter 2 

  STATIONARITY AND STRUCTURAL BREAKS: SELECTED MACRO 
AGGREGATES 

 

In this Chapter, we discuss issues related to stationarity of macro economic time series. 

In the literature, the importance of determining whether a time series is difference 

stationary or trend-stationary has been much emphasized. If a series is difference 

stationary, the appropriated modeling methodology would be cointegration with error 

correction. If a series is trend-stationary, the conventional methodology of specification 

and estimation would be relevant. In recent literature, macro economic series are often 

found to be trend-stationary with one or more structural breaks. Identifying the timing of 

such structural breaks therefore becomes quite important. 

 

With the publication of the seminal paper by Nelson and Plosser (1982) on 

“Trends and Random Walks in Macroeconomic Time Series”, an extensive debate was set 

in motion whether most macroeconomic series were trend-stationary or difference-

stationary. The latter category of series is characterized by a unit root. Nelson and 

Plosser themselves had concluded that most of the important US macroeconomic series 

including GNP, prices, employment and interest rate were I(1) variables; that is, they 

contained a unit root. The presence of unit roots rendered many existing estimations of 

economic relationships spurious. It also led to one body of literature focused on 

decomposing macro series between permanent and cyclical components. The permanent 

component indicates the persistence of macroeconomic shocks. Nelson and Plosser's 

study was followed by a series of empirical analyses which basically confirmed their 

findings. Stulz and Wasserfallen (1985) and Wasserfallen (1986), Dickey-Fuller (1979) 

among others applied a similar statistical methodology to other economic series. 

 

Some other important contributions relating to this topic are Campbell (1986), 

Mankiw (1987), Cochrane (1988), Diebold and Rudenbusch (1989) for univariate contexts 

and Shapiro and Watson (1988) and Blanchard and Quah (1989) for multivariate 

contexts. The attempts to decompose GNP and money supply series between permanent 

and cyclical components also led to a considerable theorizing of particularly, business 

cycles of real business cycles theory (see King and Plosser, 1984).  

 

 Another direction in which the literature evolved related to cointegration and 

error correction models that were initiated with the seminal work of Engle and Granger 
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(1987). Many economists thought that the root cause of forecasting failures of 

macroeconomic models lies in not correctly specifying the order of integration of non-

stationarity of macroeconomic series. 

 

2.1  Understanding Stationarity 

A stationary series exhibits: 

(i) mean reversion in as much as it fluctuates around a constant long-run mean; and 

(ii) finite variance, which is constant. It has a theoretical correlogram that diminishes as 

the lag length increases. Thus, for a series (yt): 

  yt = yt-1 + ut               (2.1) 

and 1 or  

 yt = Lut/(1-L),                (2.2) 

where L lag operator and ut is the white noise process; 

E(yt) = Lconstant mean;            (2.3) 
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     (2.5) 

and the covariance depends only on s (=time lag).  

Further, the auto correlation coefficient is:  

 s = 



s











s
           (2.6) 



and the correlogram converges to zero geometrically as s increases. 

 

In contrast, for a non-stationary series, the mean and/or the variance are time-

dependent. For a non-stationary series, (i) there is no long-run mean to which the series 

returns; and (ii) the variance is time-dependent and goes to infinity as time approaches 

infinity. In this case, the theoretical autocorrelations do not decay but, in finite samples 

the sample correlogram dies out slowly. 

 

 A unit root process may be defined as follows. Suppose yt = a1yt-1 + t where } 

is a white noise process and the hypothesis to be tested is that a1 = 0. The fact that the 

error is white noise and a1< 1 guarantees that the {yt} sequence is stationary and the 

ordinary least square (OLS) estimate of a1 is efficient. The t-test can be used to 

determine whether a1 is significantly different from zero. The situation is quite different if 
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we want to test the hypothesis that a1 = 1. Now, under the null hypothesis, the {yt} 

sequence is generated by the non-stationary process:    

 

 yt =  yt-1 + t  =  yt-2  +  t-1 +  t  = …=  y0 + i=1 t =  i=1 to t t        (2.7)                            

                                              

Thus, if a1 = 1, the variance becomes infinitely large as t increases. Under the 

null hypothesis, it is inappropriate to use classical statistical methods to estimate and 

perform significance tests on the coefficient a1, which has a non-standard distribution 

because variance is infinity. Most conventional asymptotic theories for least-squares 

estimation (e.g. the standard proofs of consistency and asymptotic normality of OLS 

estimators) assume stationarity of explanatory variables, possibly around a deterministic 

trend. Concern for spurious regression is the main reason why the time series analysis is 

concerned with stationarity as opposed to conventional econometric theory.  

 

Trend Stationarity 

A time series process should be considered trend stationary if after trends are removed, 

it is stationary. Phillips and Xiao (1998) define this as follows: if a time series process yt 

can be decomposed into the sum of other time series as below, it is trend stationary: 

                           yt = gxt + st           (2.8) 

where g is a k-vector of constants, xt is a vector of deterministic trends, and st is a 

stationary time series. Phillips and Xiao (1998) say that xt may be "more complex than a 

simple time polynomial. For example, time polynomials with sinusoidal factors and 

piecewise time polynomials may be used. The latter corresponds to a class of models 

with structural breaks in the deterministic trend." 

 

 The process of removing the trend is known as „de-trend‟, which is done simply 

by regressing the given series on constant and a trend variable and using the residuals 

from that regressions (which is stationery zero) in the subsequent analysis. Alternatively, 

the trend variable is included in the regression in which the given series is dependent 

variable. 

 

2.3  Structural Breaks 

There is now an extensive body of literature in econometrics relating to structural 

change. These works highlight the importance of identifying structural breaks in 

econometric models, as they lead the changes in the parameters-mean, variance and 

trend. If a variable is a trend stationary with structural breaks, then the variable may be 

used in its level in the time series analysis, but on the right side of the regression 
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equation, the trend and structural break variables must enter in order to ensure the 

stationary properties. Some useful surveys on the subject are Zacks (1983), Krishnaiah 

and Miao (1988) and Bhattacharya (1994). The basic steps in this analysis are threefold: 

(i) testing for the existence of structural change in the parameters of the model (ii) 

estimating the number of breaks, and (iii) identifying their locations.  

 

The classical test for structural break like that of Chow (1960) typically splits the 

sample into two sub-periods. Parameters are estimated separately for each period. An F-

statistic is then used to test the equality of the sets of parameters. An important 

limitation of the Chow test is that the break point must be known a priori. Often results 

can be ambiguous where two different break dates can give similar results or two close 

break dates give opposite results about the presence of a structural break.   

 

Chu and White (1992) study a change in trend model giving some examples of 

tests when the data-generating process is a random walk with drift, but without 

structural breaks. They find that the null hypothesis of no structural change is rejected 

far too often. A similar problem was raised by Perron (1989) who carried out standard 

tests of the unit-root hypothesis against trend-stationary alternatives with a break in the 

trend occurring at the Great Crash of 1929 or at the 1973 Oil-Price Shock using the 

Nelson-Plosser macroeconomic time series as well as a post-war quarterly real gross 

national product series. His tests rejected the unit-root hypothesis for most of the series 

if the true data-generating process is that of stationary fluctuations around a trend 

function that contains one structural change. In the same context, Zivot and Andrews 

(1992) considered a variation of Perron‟s tests in which the break point is estimated 

rather than fixed. 

 

Various alternative approaches have been developed in the literature. Yao 

(1988), Yao and Au (1989) and Yin (1988) study the estimation of the number of shifts in 

the mean of variables using Bayesian information criterion. Liu, Wu, and Zidek (1997) 

consider multiple changes in a linear model estimated by least squares and suggest an 

information criterion for the selection of the number of structural breaks. Their results are 

generalized by Bai and Perron (1998) who consider the problem of estimation and 

inference in a linear regression model allowing for multiple shifts.  The econometric 

literature addressing the issue of testing for structural change includes the important 

contributions of Andrews (1993) and Andrews and Ploberger (1994) who provide a 

comprehensive treatment when the break date is unknown. Bai and Perron (1998, 2003) 
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have developed some useful tests for endogenously determining multiple structural 

breaks.  

 

2.4   Estimating the Timing of Structural Break 

In many applications the break date, i.e. timing of structural break may not be known by 

exogenous or a priori information. In general, it may be best to infer the break date from 

data. One possibility is to use the largest value of the Chow test sequence. Quandt 

(1960) infact proposed taking the largest Chow statistics over all possible break dates.2 

Hansen et. al (2001) also discusses this and argues that this procedure may be reliable 

only when the Chow test is constructed with the homoskedastic form of covariance 

statistics. Bai (1994, 1997a) derives the asymptotic distribution of the break date 

estimator and provides a method to construct a confidence interval around the break 

date for a single variable. Chong (1995) and Bai (1997b) describe methodologies for 

estimating multiple structural break dates by using the sum of squared errors as a 

function of break dates, which have a local minima near each break date. The global 

minimum can be used as the break date estimator and other local minima can used as 

other candidate estimators for multiple breaks. Bai, Lumsdaine and Stock (1998) extend 

the analysis to multiple time series with multiple break dates.  

 

After extensive testing, Bai and Perron (2003) contended that most 

macroeconomic time series are not characterized by the presence of a unit root and that 

fluctuations are indeed transitory. Looking at the U.S. data, they find that only two 

events had a permanent effect on the various macroeconomic variables: the Great Crash 

of 1929 and the oil price shock of 1973. Implicit in this analysis is their postulate that the 

Great Crash and the oil price shock were not a realization of the underlying data 

generating mechanism of the various series. Instead, these shocks are taken as 

exogenous. The exogeneity assumption time is used as a device to remove the influence 

of these shocks from the noise function. 

 

Some recent literature on multiple structural beaks includes Andrews, Lee and 

Ploberger (1996), Garcia and Perron (1996), Liu, Wu and Zidek (1997), Lumsdaine and 

                                                 
2
 Quandt (1960) also considered that yt is subject to a one time change in mean at some unknown 

date Tb, i.e., yt = 1 + 2 l (t>Tb) +et where et ~ iid (0, e
2
) and l(.) denotes the indictor function. 

He also introduced the Sup F test (assuming normally distributed errors). It is basically a 

likelihood ratio test for a change in parameter evaluated at the break date that maximized the 

likelihood function (Perron, 2005). 
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Papell (1997), and Morimune and Nakagawa (1997). Most of these studies are concerned 

with issues related to hypothesis testing in the context of multiple changes.  

 

2.5 Tests for Multiple Breaks in a Single Equation Framework 

Bai and Perron (1998, 2003) provide a comprehensive treatment of various issues in the 

context of multiple structural changes in a single (linear) equation framework: (i) 

methods to select the number of breaks, (ii) tests for structural changes and (iii) efficient 

algorithms to compute the estimates. The multiple regression model with m breaks (m+1 

regimes) can be specified as:  

Yt = p p Xp + qi qi Zqi + ut  ;  t= 1,....., T           (2.9) 

 

where Y is the dependant variable, X and Z are vectors of covariates and u is the regular 

residual. s are subject to change (and i= 1,…,m+1). Since s are not subject to shift, 

this is a partial structural change model. If s are also allowed to shift or zeros, it is a 

pure structural change model (i.e., all coefficients are subject to change). Using matrix 

notations, (2.9) can be written as: 

Y = X  + Z*  + U          (2.10) 

where Z* is the matrix that diagonally partitions Z at T1,….,Tm . The Ts‟ are indices or 

break points which are treated as unknowns. The unknown regression coefficients 

together with the break points can be estimated using OLS method.    

 

For each m partition, the least square estimates of s and s can be obtained by 

minimizing the sum of squared residuals (SSRs), ST (T1,….,Tm).  Since the break points 

are discrete parameters and can only take a finite number of values, they can be 

estimated using an efficient algorithm based on the principle of dynamic programming 

that allows the computation of estimates of break points as global minimizers of the 

SSRs.   

 

With a sample size of T, the total number of possible segments is at most W 

[=T(T+1)/2]. Imposing a minimum distance between each break such that hk will 

reduce the number of segments to be considered to (h-1)T – (h-2)(h-1)/2. When the 

segment starts at a date between 1 and h, the maximum length of this segment is T – 

hm when m breaks are allowed. This will further reduce the possible number of segments 

to h2 m (m + 1) / 2. Finally a segment cannot start at dates 2 to h as otherwise no 

segment of minimal length h could be inserted at the beginning of the sample. This will 

further reduce to T (h - 1) – mh (h - 1) – (h - 1)2 – h (h -1)/2 segments.  
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In the case of a pure structural change model (by letting p =0, which is relevant 

in our case), the estimates of ˆ ˆ, tu and ST(T1,..,Tm) can be obtained using OLS segment 

by segment. The dynamic programming approach is then used to evaluate which 

partition achieves a global minimization of the overall SSRs. This method proceeds via a 

sequential examination of optimal one break (or 2 segments) partitions. Let SSR (Tr,n) be 

the SSRs associated with the optimal partition containing r breaks using first n 

observations. The optimal partition solves the following recursive problem: 

SSR (Tm,T) = min [SSR (Tm-1,j) + SSR (j+1, T)]       (2.11)

   

where, mh  j  T – h. The procedure involves the following steps: 

(i) Evaluating the optimal one break partition for all sub samples that allow a possible 

break ranging from observations h to T – mh. That is, the first step is to store a set 

of T – (m+1)h + 1 optimal one break partitions along with their associated SSRs. 

Each of the optimal partitions correspond to sub samples ending at dates ranging 

from 2h to T – (m-1)h.  

(ii) Then, searching for optimal partitions with 2 breaks. Such partitions have ending 

dates ranging from 3h to T – (m-2) h. For each of these possible ending dates the 

procedure looks at which one break partition can be inserted to achieve a minimal 

SSR. The outcome is a set of T–(m+1)h + 1 optimal two breaks partitions. The 

method continues sequentially until a set of T – (m+1) h + 1 optimal m-1 breaks 

partitions are obtained ending dates ranging from (m-1) h to T – 2h.  

(iii) Finally, verifying which of the optimal m-1 breaks partitions yields an overall minimal 

SSR, when combined with an additional segment. That is, it is sequentially updating 

T – (m+1) h + 1 segments in to optimal one, two and up to m-1 breaks partitions 

and create a single optimal m breaks partition.  

 

To select the dimension of a model, various information criteria are proposed in 

the literature. For instance, Yao (1988) suggests the Bayesian Information Criterion 

(BIC), Liu et al., (1977) proposed a modified Schwarz Criterion (LWZ) and Bai and Perron 

(1998) suggested the sequential application of the supFT ( 1 )   test. However, Bai and 

Perron (1998) sequential procedure of the supF test is widely applied.   

 

The general form of supF type test is designed to test for no structural break 

(m=0) versus a fixed number of breaks, k.  Let (R)‟ = (1
‟ - 2

‟ ,……., ‟
k - 

‟ k+1) and the 

break fractions i = Ti / T. The F statistics is defined as: 
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FT (1,2, ....,k ; q) = (1/T) [(T-(k+1)q – p) / kq] 
'̂ R‟ (RV( ̂ ) R‟)-1 R ̂     (2.12) 

 

where V() is an estimate of the variance covariance matrix of  that is robust to serial 

correlation and heteroscedasticty. The supF test is defined as supFT (k;q) = FT 

1
ˆ ˆ( ,... ; )k q  where 1

ˆ ˆ,... k  minimize the global SSR which is equivalent to maximizing the 

F test assuming spherical errors. The asymptotic distribution depends on a trimming 

parameter via imposition of the minimal length h of a segment, namely  = h/T.  

 

Bai and Perron (1998) proposed the test for   versus 1 breaks, labeled 

supFT ( 1 )  . This amounts to the application of ( 1 ) tests of the null hypothesis of 

no structural change versus the alternative hypothesis of a single change. It is applied to 

each segment containing the observations Ti-1 to Ti (i= 1,….., 1 ). That is, it is based 

on the difference between the SSR obtained with  breaks and that obtained with 

1 breaks. One can reject the model with 1 breaks if the overall minimal value of 

SSR (overall segments where an additional break is included) is sufficiently smaller than 

the SSR from   breaks model. Asymptotic critical values are provided in Bai and Perron 

(2001) for a trimming  equals to 0.05, 0.1, 0.2 and 0.25 for q ranging from 1 to 10.  

 

Bai and Perron (1998) also provided two tests of the null hypothesis of no 

structural break against an unknown number of breaks given some upper bond M. These 

are called “Double Maximum Tests”. The first one (an equal weighted version) is:       

  UD max FT (M,q) = max 1m M FT 1
ˆ ˆ( ,... ; )k q         (2.13) 

where ˆ
j  = ˆ

jT / T (j=1,…,m) are the estimates of the break points obtained using the 

global minimization of the SSR. The second one is: WD max FT (M, q) which uses weights 

to the individual tests such that the marginal -values are equal across values of m. This 

implies that weights depend on 1 and the significance level of the test, say . Let c (q, , 

m) be the asymptotic critical value of the test sup FT(1,2, ....,m; q) for a significance 

level . The weights can be defined as a1 = 1 and for m>1 as am = c (q, , 1) / c (q, , 

m). The test is defined as:  

 

  WD max FT (M,q) =  max 1m M  [c (q, , 1) / c (q, , m)] sup FT (1,2, ....,m; q) (2.14) 

Critical values are provided in Bai and Perron (2001) for M = 5 and  =0.05, 0.10, and 

0.15 and for M=3 and  = 0.2 and for M=2 and  =0.25. 
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2.6  Structural Breaks in Indian Macroeconomic Series: Some Recent Debates 

Macro model builders in India have generally not taken into account structural breaks in 

various time series. However, for some important series like growth in real GDP, there 

has been a discussion regarding the timing of the structural break. One contention is that 

there was a structural break in 1980-81 in the case of India‟s aggregate real GDP. There 

are studies that have dated the breakdates differently. Some of the main results in these 

studies are highlighted below. 

 

1. DeLong (2001) has argued that the growth rate accelerated from the traditional 

„Hindu‟ growth rate during the mid-1980s. He associated with the economic reforms 

that took place during Rajiv Gandhi‟s tenure. This upward break occurred during the 

so-called „licence raj‟ while liberalisation of the economy since 1991-92 did not make 

a perceptible impact on it. 

2. Wallack (2003) finds that for GDP growth, 1980 was the most significant date for 

the break and for GNP the break growth took place in 1987. A significant break in 

the trade, transport, storage and communication growth rate happened in 1992, but 

no break for the primary and secondary sectors as well as public administration, 

defence and other services.  

3. Rodrick and Subramanian (2004) computed, using the procedure described in Bai 

and Perron (1998, 2003), the optimal one, two, and three break points for the 

growth rate of four series: per capita GDP computed at constant dollars (World 

Bank) and at PPP prices (PWT), GDP per worker (PWT), and total factor productivity 

(Bosworth and Collins, 2003). In all four cases, they find that the single break 

occurs in 1979. Rodrik and Subramanian (2004) have argued that the 1980s 

phenomenon could be largely attributed to a change in the government‟s attitude 

towards business, particularly large incumbents. Their econometric analysis shows a 

close correlation between the rates of growth of states governed by the ruling party 

or its allies at the centre.  

4. Virmani (2004) dates the structural break in 1980-81.  

5. Panagariya (2004) has countered, on the other hand, that the more systematic 

reforms of the 1990s gave rise to more sustainable and stable growth. He points to 

the large annual fluctuations in growth rates in the 1980s compared to smaller 

fluctuations in the 1990s, as evidence in support of his unsustainability argument. 

6. Sinha and Tejani (2004) argue that the 1980-81 break in growth in India‟s GDP was 

due to improvement in labour productivity, propelled by imports of higher quality 

machinery and capital goods.  
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7. Hatekar-Dongre (2005) argue that the per capita GDP was nearly stagnant between 

1901 and 1946-47. In 1901, the per capita GDP stood at Rs 224 (1948-49 prices) 

while it was Rs 233 in 1946-47. However, there were phases of growth and decline 

in this period. Using the Vogelsang critical values they find that the initial and the 

most significant break date is 1952, using data for the period 1901-2000. The 

calculated value of the Wald statistics turns out to be 14.96, whereas the critical 

value at 5 per cent level of significance is 13.29. Splitting the sample around 1952, 

they find 1947 and 1965 as the significant break dates, both of which were 

significant at 5 per cent. (The calculated values are 17.07 and 21.16 respectively.) 

They do not find any statistically significant break dates before and after 1947.  

8. Verma and Wilson (2005) identify break dates in 1989 and 1993. They argue that 

growth was saving-led and there is not much evidence of an investment-led growth. 

9. Kohli (2006) identifies 1980-81 as the break date and argues taking a political 

economy perspective that this was due to pro-business changes. 

 

2.7   Reasons for Structural Breaks in GDP 

In identifying the reasons for structural breaks, discussion has centered around four main 

possible explanations: fiscal expansion, productivity shift, external liberalization, and 

saving upsurge. 

  

a. Fiscal Expansion 

A common argument used in downplaying the growth of the 1980s is that it was led by 

fiscal expansion and hence unsustainable. This view is expressed clearly, for example, in 

Ahluwalia (2002). Srinivasan and Tendulkar (2003) argues that. “The fiscal expansionism 

of the 1980s, accompanied by some liberalization of controls on economic activity, 

generated real GDP growth of more than 5.8 percent a year... This expansionism, 

however, was not sustainable and led to the macroeconomic crisis of 1991”.  

 

b. Productivity Difference 

A number of studies have argued that the manufacturing sector experienced a surge in 

productivity in the 1980s (Ahluwalia, 1995, Unel, 2003) although some of these estimates 

have been contested as in Hulten and Srinivasan (1999) and Balakrishnan and 

Pushpangandan (1994). Ahluwalia‟s (1995) figures suggest that the increase in TFP 

growth during 1981-89 over the previous two decades was 3.2 percentage points, which 

strongly suggests that the 1980s were a predominantly productivity led growth story. 

Rodrik and Subramanian (2004) present estimates from Bosworth-Collins and the 

International Monetary Fund (IMF) in this regard. According to Bosworth-Collins, the 
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annual average growth rate of output per worker rose from 0.69 for the period 1970-80, 

to 3.90 for the period 1980-90. Similarly, the IMF estimates show an increase from 0.86 

for the period 1970-80, to 3.69 for the period 1980-90. The corollary of the increase in 

labour productivity is a fall in the incremental capital-output ratio (ICOR). Rangarajan‟s 

(2004) estimates show a decline in ICOR from 6.56 in 1980-81 to 3.82 in 1989-90. 

Similarly, Hashim‟s (2004) estimates show a decline from 7.6 to 3.76 for the same period. 

Robert Lukcas Jr (1988) and Nancy Stokey (1988) have identified the education as the 

factor that explains the increase in labour productivity, in qualitative growth and also as 

the positive externality. The available data on education show a robust decline in 

illiteracy and increase in secondary and higher education levels of the Indian workforce 

both in rural and urban areas in the 1980s. 

 

c. External Liberalization 

One argument is that the pickup in India‟s trend productivity growth in the 1980s was 

caused by external liberalization.  Evidences indicate that liberalization took place during 

he 1980s, and during the 1990s, but full effects being felt in the late 1990s. 

 

d. Saving Upsurge 

In a recent paper, Verma and Wilson (2005) argue that the growth in India‟s real GDP 

was saving led and there is not much evidence of an investment-led growth. 

 

With some exceptions, these analyses have considered aggregate GDP at factor 

cost. This level of aggregation tends to suppress the differential behaviour of agriculture, 

industry and services in the economy. It suppresses sectoral structural breaks, which may 

give a better explanation for the reasons of the structural change.   

 

Apart from structural beaks in the GDP series the literature on other key macro 

variables is quite descant. Verma (2007) analyzes the breaks in savings and investments 

Singh and Pandey (2009) show the presence of breaks in demand for money. On the 

fiscal side, two exceptions are Rajaraman (2000) and Rajaraman et al., (2006). In the 

first study, for government debt breaks dates are identified while in the latter study, 

structural breaks are identified in state tax revenue series.  

 

 

2.8 Indian Macro Series: Testing for Stationarity and Structural Breaks 

In a macro-economic modeling exercise, the fist step is to examine the stationary 

properties of variables (endogenous as well as exogenous) under considerations. That is, 
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we need to test whether the time series is stationary or trend stationary with or without 

structural beaks. In the context of constructing macro model of the Indian economy, in 

this study we test for the stationarity of a larger number of macro economic series in the 

presence of trend with structural breaks.  

 

In this section, we examine the stationary property of the following (major) 

endogenous and exogenous variables (during 1951-52 to 2006-07) that are under 

considerations:   

(i) Output Variables 

(1) PDYR: Personal disposable income, 

(2) PVDYR: Private income 

(3) YAR: Agricultural output (GDP Agriculture and allied activities at factor cost at 

1999-00 prices) 

(4) YIR: Industrial output (GDP Industry at factor cost at 1999-00 prices) 

(5) YR: GDP at factor cost at 1999-00 prices 

(6) YSR: Services sector output (GDP Services at factor cost at 1999-00 prices) 

(ii)  Expenditure Variables  

(7) CG: Government consumption expenditure in 1999-00 prices 

(8) CPR: Private consumption expenditure in 1999-00 prices 

(iii) Capital Stock and Investment Variables 

(9) KAR: Net fixed capital stock in agriculture (1999-00 prices) 

(10) KIR: Net fixed capital stock in industry (1999-00 prices) 

(11) KRS: Net fixed capital stock in services (1999-00 prices) 

(12) IAR: Investment in agriculture (1999-00 prices) 

(13) IIR: Investment in industries (1999-00 prices) 

(iv) External Sector Variables 

(14) EXPR: Exports in 1999-00 prices 

(15) IMPR: Imports in 1999-00 prices 

(v) Price Variables 

(16) PEXP: Unit value of exports  

(17) PI: Implicit price deflator of investment 

(18) PIMP: Unit value of imports 

(19) PYN: Implicit price deflator of GDP at market prices 

(20) PYR: Implicit price deflator of GDP at factor cost 

(vi)  Monetary Variables 

(21) M0: Reserve money 

(22) M3: Broad money 
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(23) RLN: Nominal long-term interest rate 

(24) RSN: Nominal short-term interest rate 

(vii) Fiscal Variables 

(25) CBPRE: Combined primary revenue expenditure 

(26) CPTR: Corporation tax revenue 

(27) CEIR: Central effective interest rate 

(28) ITR: Income tax revenue 

(29) SEIR: State effective interest rate 

(30) SOIT: States‟ indirect taxes other than sales tax 

(31) SRR: States‟ total revenue receipts 

(32) SSR: States sales tax revenue 

(33) UDR: Union excise duties 

(34) IPR: Interest payments 

(35) CKR: Centre‟s capital receipts 

(36) CNTR: Centre‟s Non-tax revenues 

(37) CPRE: Centre primary revenue expenditure 

(38) SKR: States‟ capital receipts 

(39) SONTR: States‟ own non tax revenues 

(40) SPRE: States‟ primary revenue expenditures 

 

The first step involves the testing for unit root hypothesis. The popular Augmented 

Dickey-Fuller (ADF) is used for this purpose. The ADF test uses the following regression 

equation to test whether the given series (say yt) without the trend component is 

stationary or not:  

yt = +  yt-1 +   i  yt-i + et         (2.15) 

The minimum AIC is used to decide the number of lagged terms to be included. If  =0, 

then it contains unit root (i.e. it is not stationary). With trend component, the ADF test 

equation is:3 

 yt =  +  yt-1 +   i  yt-i + t + et       (2.16) 

The next step involves the application of Bai and Perron‟s (2003) methodology 

(which enable us to test for structural breaks and endogenously determine the break 

dates without imposing any external information) in order to estimate the timing of 

structural breaks if exists. The sequential procedure at 5 percent level of significance is 

                                                 
3 When the process involves structural changes in the trend function, the power of the above unit 

root test can dramatically be reduced. If a level shift is present, the estimate of autoregressive 

coefficient is asymptotically biased towards 0. If a change in slope is present, its limit value is 0.  
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used to select the optimal number of breaks. Assuming a pure structural change model, Z 

in the equation (2.10) is specified as: Zt ={1, Trend}. In this case, both intercept and 

trend vary in different regimes. With identified structural breaks from this second step 

above, we use the following regression in order to de-trending: 4 

 yt = i + i t + et          (2.17) 

In the equation (2.17), the term i indicates that the intercepts change due to the 

presence of i number of structural breaks and term i indicates that tend parameters also 

vary accordingly. 

 

Alternatively, the above equation is specified as: 

yt = Di + i t*Di + et          (2.18) 

where Di‟s are structural dummies. After estimating this equation using OLS, the ADF test 

is performed on its residuals. If the residual is stationary then it is concluded that the 

series is a trend stationary with structural breaks. 5    

  

In our analysis below, almost most variables are transformed into their log (L) 

values. Therefore, a variable name preceded by „L‟ below refers to its logarithmic 

transformation with natural base. A variable entering after „D‟ in parenthesis means first-

difference of the variable. We report the summary of our test results in Tables 2.1-2.6.6  

 

(i) Structural Breaks in Output and Expenditure Variables 

Table 2.1 reports the test results for stationarity/trend stationairty with structural breaks 

for 6 output (endogenous) and 2 expenditure variables. All these variables are in log 

form. Over the entire sample period 1951-52 to 2006-07, PDYR has three structural 

breaks in the years 1971-72, 1983-84 and 1995-96; PVDYR has two structural breaks in 

the years 1971-72 and 1984-85; TIR also has two breaks in 1970-71 and 1994-95 and 

YAR has only one break in 1987-88.   

 

                                                 
4
 Intercepts are allowed to change the structural break dummies. Suppose that there are two breaks. 

Then we need to introduce three structural break dummies to represent three regimes without the 

overall intercept term in order to avoid the dummy variable trap. The trend parameters are 

allowed to change by introducing trend-structural dummies interaction terms.  
5
 One can also directly test whether the series is trend stationary with structural breaks by 

modifying the ADF test equation (15) as: yt = i +  yt-1 +   i  yt-i + i t + et  

   If  =0, then the series yt contains unit root. Otherwise, yt is stationary.  

6
 Detailed results are available with the authors on request. 
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YR (=GDP at factor cost at 1999-00 prices) series contains two breaks (in 1984-

85 and 1995-96); YSR has seven breaks (in 1959-60, 1964-65, 1971-72, 1978-79, 1985-

86, 1993-94, 1999-00) and CG has four breaks (in 1961-62, 1972-73, 1984-85, and 

1997-98). Table 2.1 also provides results regarding difference-stationarity based on ADF 

test. 

 

Table 2.1: Testing for Stationarity with Structural Breaks: Output and 

Expenditure Variables 

Selected Endogenous 

Variables Yt 

Difference-

stationarity 
(C-intercept, T-

trend) 

Trend-

stationarity with 
Structural 

Breaks 

Structural Break 

Dates 

1. LPDYR Yt ~I(2) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and 
3 structural breaks 

 1971-72, 1983-84, 
1995-96 

2. LPVDYR Yt ~I(2) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and 
2 structural breaks 

1971-72, 1984-85 

3. LYAR Yt ~I(1) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and  
1 structural break 

1987-88 

4. LYIR Yt ~I(1) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and  
2 structural breaks 

1970-71, 1994-95 

5. LYR  Yt ~I(2) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and  
2 structural breaks 

1984-85, 1995-96 

6. LYSR Yt ~I(2) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and  
7 structural breaks 

 1959-60, 1964-65, 
1971-72, 1978-79, 1985-

86, 1993-94, 1999-00 

7. LCG Yt ~I(1) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and  
4 structural breaks 

1961-62, 1972-73, 1984-
85, 1997-98 

8. LCPR Yt ~I(1) with C; 
D(Yt)~I(0) with 

C,T 

I(0) with trend and 
2 structural breaks 

1973-74, 1991-92 

 

(ii) Structural Breaks in Capital and Investment Variables  

Table 2.2 shows the structural breaks for capital and investment variables. In the case of 

KAR four structural beaks have been identified, viz., 1967-68, 1978-79, 1986-87 

and1996-97. KIR also has four structural breaks in the years, 1958-59, 1967-68, 1982-
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83, and 1997-98. KRS has three breaks. IAR has four breaks while IIR has only one 

break. 

 

Table 2.2: Testing for Stationarity with Structural Breaks: Capital and 
Investment 

Selected Endogenous 

Variables Yt. 

Difference-

stationarity 

(C-intercept, T-
trend) 

Trend-

stationarity with 

Structural 
Breaks 

Structural Break 

Dates 

9. LKAR Yt ~I(2) with C; Yt 

~I(2) with C and T; 

I(0) with trend and 

4 structural breaks 

1967-68, 1978-79, 

1986-87, 1996-97 

10. LKIR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

4 structural breaks 

1958-59, 1967-68, 

1982-83, 1997-98 

11. LKRS Yt ~I(2) with C; Yt 

~I(2) with C and T; 

I(0) with trend and 

3 structural breaks 

1957-58, 1974-75, 

1991-92 

12. LIAR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

4 structural breaks 

1958-59, 1966-67, 

1990-91, 1998-99 

13. LIIR Yt ~I(1) with C; 

Yt~I(0) with C,T 

I(0) with trend and 

1 structural break 

1967-68 

 

(iii) Structural Breaks in Export and Import Variables 

EXPR has five breaks in the years 1967-68, 1975-76, 1984-85, 1991-92, and 1996-97 

while IMPR has two structural beaks in the years 1975-76 and 1988-89 (Table 2.3). 

 

Table 2.3: Testing for Stationarity with Structural Breaks: Export and Import 

Selected Endogenous 
Variables Yt 

Difference-
stationarity 

(C-intercept, T-
trend) 

Trend-
stationarity with 

Structural 
Breaks 

Structural Break 
Dates 

14. LEXPR Yt ~I(3) with C; Yt 

~I(3) with C and T; 

I(0) with trend and  

5 structural breaks 

1967-68,1975-76,  

1984-85, 1991-92, 
1996-97 

15. LIMPR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1975-76, 1988-89 

 

 

(iv) Structural Breaks in Price Variables 

Table 2.4 shows the structural breaks for price variables. PEXP has the structural breaks 

in the years 1963-64, 1973-74, 1981-82 and 1990-91; PI in 1958-59, 1971-72, and 1997-

98, and PIMP in the years 1963-64, 1973-74 and 1988-89. For PYN the break dates are 
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1960-61, 1968-69 and 1993-94 and for PYR the structural break dates are 1960-61, 

1969-70, and1992-93. 

 

Table 2.4: Testing for Stationarity with Structural Breaks: Price Variables 

Selected Endogenous 

Variables Yt 

Difference-

stationarity 
(C-intercept, T-

trend) 

Trend-

stationarity with 
Structural Breaks 

Structural Break 

Dates 

16. LPEXP Yt ~I(1) with C; 
D(Yt)~I(0) with C,T 

I(0) with trend and 
4 structural breaks 

1963-64, 1973-74, 
1981-82, 1990-91 

17. LPI Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

3 structural breaks 

1958-59, 1971-72, 

1997-98 

18. LPIMP Yt ~I(1) with C; 
Yt~I(0) with C,T 

I(0) with trend and 
3 structural breaks 

1963-64, 1973-74, 
1988-89 

19. LPYN Yt ~I(1) with C; Yt 
~I(2) with C and T; 

I(0) with trend and 
3 structural breaks 

1960-61, 1968-69, 
1993-94 

20. LPYR Yt ~I(1) with C; Yt 

~I(2) with C and T; 

I(0) with trend and 

3 structural breaks 

1960-61, 1969-70, 

1992-93 

 

(iv) Structural Breaks in Monetary Variables 

In the case of M0 the structural breaks dates are for the years 1958-59, 1969-70, 1977-

78, and 1992-93; for M3 they are 1967-68, 1976-77, and 1998-99, for RLN the break 

dates are 1963-64, and 1994-95; and for RSN the break dates are 1976-77 and 1995-96 

(Table 2.5). 

 

Table 2.5: Testing for Stationarity with Structural Breaks: Monetary Variables 

Selected Variables Yt Difference-

stationarity 

(C-intercept, T-
trend) 

Trend-

stationarity with 

Structural Breaks 

Structural Break 

Dates 

21. LM0 Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

4 structural breaks 

1958-59, 1969-70,  

1977-78, 1992-93 

22. LM3 Yt ~I(1) with C; 

Yt~I(0) with C,T 

I(0) with trend and 

3 structural breaks 

1967-68, 1976-77, 

1998-99 

23 LRLN Yt ~I(1) with C; 
D(Yt)~I(0) with C,T 

I(0) with trend and 
2 structural breaks 

 1963-64, 1994-95 

24. LRSN Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1976-77, 1995-96 

(v) Structural Breaks in Fiscal Variables 

In the case of CBPRE, there are seven structural break dates: 1954-55, 1960-61, 1969-

70, 1976-77, 1983-84, 1991-92, and 2000-01; for CPTR there are three beaks in the 

years  1958-59, 1966-67, and 1985-86. The CEIR has only one break at 1993-94 and the 
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IDR has four break dates in the years 1960-61, 1968-69, 1977-78, and 1989-90. ITR has 

two breaks at 1962-63, and 1984-85. 

 

Table 2.6: Testing for Stationarity with Structural Breaks: Fiscal Variables 

Selected 
Variables Yt 

Difference-
stationarity 

(C-intercept, T-

trend) 

Trend-
stationarity with 

Structural Breaks 

Structural Break Dates 

25 LCBPRE Yt ~I(2) with C; Yt 

~I(2) with C and T; 

I(0) with trend and  

7 structural breaks 

1954-55, 1960-61, 1969-70, 

1976-77, 1983-84, 1991-92, 
2000-01 

26. LLCPTR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

3 structural breaks 

1958-59, 1966-67, 1985-86 

27. LCEIR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

1 structural break 

1993-94 

28. LITR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1962-63, 1984-85 

29 LSEIR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

4 structural breaks 

1958-59, 1967-68, 1976-77, 

1995-96 
30 LSOIT Yt ~I(1) with C; 

Y~I(0) with C,T 

I(0) with trend and 

4 structural breaks 

1956-57, 1967-68, 1976-77, 

1989-90 

31. LSRR Yt ~I(1) with C; 
D(Yt)~I(0) with C,T 

I(0) with trend and 
3 structural breaks 

1961-62, 1974-75, 1997-98 

32. LSSR Yt ~I(1) with C; 
Y~I(0) with C,T 

I(0) with trend and 
3 structural breaks 

1962-63, 1973-74, 1996-97 

33. LUDR Yt ~I(0) with C; 
D(Yt)~I(0) with C,T 

I(0) with trend and 
4 structural breaks 

1957-58,1965-66, 
1979-80,1988-89 

35. LCKR Yt ~I(0) with C; 
D(Yt)~I(0) with C,T 

No structural breaks  - 

36. LCNTR Yt ~I(1) with C; 

Y~I(1) with C,T 

I(0) with trend and 

1 structural breaks 

1995-96 

37. LCPRE Yt ~I(1) with C; 

Y~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1954-55, 1983-84 

38. LSKR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1967-68, 1997-98 

39. LSONTR Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

2 structural breaks 

1974-75, 1990-91 

40. LSPRE Yt ~I(1) with C; 

D(Yt)~I(0) with C,T 

I(0) with trend and 

5 structural breaks 

1963-64, 1973-74, 1979-80, 

1990-91, 1999-00 

 

There are four structural breaks in SEIR: 1958-59, 1967-68, 1976-77, and 1995-

96; SOIT contains four breaks: 1956-57, 1967-68, 1976-77, and 1989-90; SRR contains 

three break dates - 1961-62, 1974-75, and 1997-98. SSR has three breaks (1962-63, 

1973-74, and 1996-97) while UDR has four breaks (1957-58, 1965-66, 1979-80, and 
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1988-89). IPR has two breaks. LCKR does not have any break while LSPRE has 5 breaks; 

LCPRE, LSONTR, and LSKR have 2 breaks (Table 2.6). 

 

Table 2.7 lists time periods at which variables used in the study obtained 

structural breaks. This information shows how the Indian macro-economy evolved. In 

each decade these were one or two years, generally in the latter part of the decade 

where many variables experienced structural breaks. In the fifties, 1958-59, in the sixties, 

1967-68, in the eighties 1984-85 and in the nineties 1995-96 appear to be years showing 

maximum structural breaks. 

 

Table 2.7: Structural Break Dates 

Structural 

Break Dates 

Variables Names 

1954-55 LCBPRE LCPRE      

1956-57 LSOIT       

1957-58 LUDR LKRS      

1958-59 LCPTR  

LKIR 

LM0 LIAR LSEIR   

1959-60 LYSR       

1960-61 LCBPRE L PYR LPYN     

1961-62 LCG LSRR      

1962-63 LSSR LITR      

1963-64 LRLN LPEXP LPIMP LSPRE    

1964-65 LYSR       

1965-66 L UDR LIPR      

1966-67 LCPTR LIAR      

1967-68 LKAR LKIR LEXPR LM3 LSEIR LSKR LIIR 

1968-69 LPYN       

1969-70 LCBPRE LPYR LM0     

1970-71 LYIR       

1971-72 LPDYR LPVDYR LYSR     

1972-73 LCG       

1973-74 LCPR LPEXP LPIMP LSSR LSPRE   

1974-75 LKRS LSRR LSONTR     

1975-76 LEXPR LIMPR      

1976-77 LCBPRE LM3 LRSN LSEIR LSOIT   

1977-78 LM0       

(Contd .. Table 2.7)
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(Contd .. Table 2.7) 
Structural 
Break Dates 

Variables Names 

1978-79 LYSR LKAR      

1979-80 LUDR LSPRE      

1981-82 LIPR PEXP      

1982-83 LKIR       

1983-84 LCBPRE LPDYR LCPRE     

1984-85 LITR LEXPR LPVDYR LYR  LCG   

1985-86 LYSR LCPTR      

1986-87 LKAR       

1987-88 LYAR       

1988-89 LUDR LIMPR LPIMP     

1989-90 LSOIT       

1990-91 LIAR LPEXP LSONTR LSPRE    

1991-92 LCBPRE LKRS LCPR LEXPR    

1992-93 LM0 LPYR      

1993-94 LCEIR LYSR LPYN     

1994-95 LYIR LRLN      

1995-96 LCNTR LPDYR LSEIR LYR  LRSN   

1996-97 LKAR LEXPR LSSR     

1997-98 LCG LKIR LSSR LSKR    

1998-99 LIAR LM3      

1999-00 LYSR LIAR      

2000-01 LCBPRE       

 

2.8 Summary 

In this Chapter, we look at relevance of determining whether a macro series is trend-

stationary or different-stationary. For his purpose, we have employed both ADF test and 

methodology and algorithms proposed by Bai and Perron (2003). Bai and Perron (2003) 

procedure has some useful features, viz. 

(1) endogenous determination, 

(2) optimal number of break dates, 

(3) identification of break dates, 

(4) presence of other exogenous variables, and 

(5) possibility of allowing serial correlation and different types of distributions on 

the error term.  

 

Results indicate that although most series appear to be difference-stationary, 

when structural beaks are allowed for, the most Indian macroeconomic series are trend-

stationary with multiple structural breaks. 
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Chapter 3 

 MODEL SPECIFICATION 

The Eleventh and Twelfth Finance Commissions were asked to suggest a plan for 

restructuring government finances keeping in view considerations of debt sustainability 

as well as equitable growth. While these Commissions did suggest a detailed plan for 

restructuring and took into account some of the key interrelationships among the main 

sectors of the economy, there was no formal modeling framework which would keep 

together the macro and fiscal aggregates such that relevant consistency requirements 

remained satisfied while considering the relevant policy options. A macro-fiscal modeling 

framework can address this issue in an effective way.  

 

The modeling strategy suggested here consists of specifying a core model with a 

view to capturing key interrelationships of the economy and a fiscal sector sub-model 

linked to the main model. This is a structural model basically with an IS-LM type 

structure. One key feature of the model is to link the budgetary data with the National 

Accounts data. This facilitates movement between variables of the real sector with the 

fiscal sector where variable definitions are consistent with budgetary data.  

 

3.1 Key Inter-relationships 

The fiscal sector and real sector are interlinked in some critical ways. Private 

consumption expenditures depends on personal disposable income which depends on 

GDP at factor costs i.e., output of the real sector as well as direct taxes, transfer 

payments, and interest payment from the government to private sector. The private real 

investment also depends on private disposable income where transfer payments received 

by the households are also important. The income expenditure identity depends apart 

from government consumption and consumption expenditures on government 

investments and consumer expenditures. 

 

 The real sector and the monetary sectors are linked through interest rates. In 

particular, investment demand is a function of real long-term interest rate which is linked 

to the real short term interest rate through a lag structure. The real short term interest 

rate is determined by the interaction of demand for and supply of money. The supply of 

money is linked to the monetary base i.e. the reserve money which depends partly on 

net RBI credit to government which in turn depends partly on government fiscal deficit. 
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 The real and external sectors are linked through the impact of income on import 

demand as well as the price of imports relative to domestic prices. The current account 

surplus adds to the invest-able resources in the economy. 

 

 Prices are determined through nominal and real income relationships which in 

turn determine the unit value of imports as well as the unit value of exports. 

 

3.2 Structural Changes and Regime Shifts 

As per the discussion in Chapter 2, given the overall sample, if there are two structural 

breaks, there will be three regimes. For individual equations, the parameters may be 

estimated separately for the three regimes. It is the last regime, which is relevant for the 

forecast period unless there is a regime switching or exogenous information to change 

the regime. However, estimating parameters for different equations for latest regimes 

requires changing the sample period again and again. A more general method is to use 

structural dummy variables (Dis) including interaction terms with time trend (Sis) or other 

determinants. For explaining the historical evolution of any relationship, the entire sample 

period needs to be used. Each time a structural break is identified a new intercept and 

set of coefficients are obtained. There may be some coefficients that do not change over 

the entire period while others change. The relevant intercepts and coefficients for each 

regime can be identified using a combination of the overall intercept and interaction 

(slope) dummies. In the present exercise, this method is followed.  

 

3.3 Specification: Core Model 

The core model is specified below. The model is deliberately specified in a manner such 

that the real, monetary, and external sectors are treated at a highly aggregated level 

while the fiscal sector is considerably disaggregated within the core model. The 

specification of the model takes into account the results of the estimation of the 

stochastic equations given in Chapter 4. In other words, we start with a preliminary 

specification and introduce modifications by examine results of estimation and then      

re-estimate the equations.  A complete list of variables used in the model and data 

sources is given in Appendix Table A3.1. 

 

I.  Real Sector 

a. Expenditure 

1. Private Consumption Expenditure (in the domestic economy):  

LCPR=f{(c, T, D1,..,Dn, S1,..,Sn), LPDYR,  LCPR(-1); R1}                   [E1] 

1. Private Investment Expenditure: 
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LIPR=f{(c, T, D1,..,Dn,S1,..,Sn), LPVDYR, RLNR,  LIPR(-1); R2}                  [E2] 

2. Government Consumption Expenditure [linking equation between NIA and budgetary 

data]:  

LCG=f{(c, T, D1,..,Dn,S1,..,Sn) , LCBPRE; R3}          [E3] 

3. GDP at Current Market Prices [Income-expenditure identity to determine IG]:  

YN= CPR ((PYN/100)+IPR.PI/100)+ IG+ CG+EXPR (PEXP/100)-IMPR 

 (PIMP/100) + ARESYN            [D1] 

 

b. Output 

4. Agricultural Output:  

LYAR= f {(c, T, D1,..Dn, S1,..,Sn), LKAR, LACRE, AIRG, DRAIN10);  R4}      [E4]  

5. Industrial Output:  

LYIR= f{(c, T, D1,..Dn, S1,..,Sn), LKIR, LYIR(-1), LYAR(-1),DUMYIR; R5}      [E5] 

6. Output of Services Sector: 

7. LYSR= f {(c, T, D1,..Dn, S1,..,Sn), LPVDYR (-1), LCG (-1), DSERVICE LYSR (-1); R6} 

                                               [E6] 

8. GDP at Factor Cost at Constant Prices:  

YR=YAR+YIR+YSR+DADJ            [D2] 

9. GDP at Current Market Prices:  

YN= YR. (PYR/100) +IDLS           [D3] 

10. Private Income:  

PVDYR= (YN-IDLS-CFC+IPPDEBT-RESPVY)/ (PYR/100)                  [D4] 

11. Personal Disposable Income:  

PDYR= PVDYR-(CBDTR+RESPDY)/ (PYR/100)        [D5] 

 

The private consumption expenditure (LCPR) in the domestic economy is a 

function of personal disposable income (PLDYR), lagged private consumption expenditure 

and structural break dummies and their interactions with trend variable. Private 

investment expenditure (LIPR) is a function of private disposable income (LPVDYR) and 

long-term real interest rate (RLNR) apart from the lagged endogenous variable and its 

structural break and slope dummies.  

 

The government consumption expenditure (LCG) function is a linking equation 

that relates budgetary data to the national income account concept of government 

consumption. In particular, it links primary revenue expenditure on the combined account 

of central and state government (LCBPRE) to government consumption expenditure. 
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 Government investment expenditure includes public sector. The investment of 

the administrative departments is derived from the fiscal sector investment of the public 

sector enterprises and other quasi-governments bodies. This variable is determined 

through the income expenditure identity. 

 

 Aggregate output is divided into three parts: agricultural output, industrial output 

and output of the services sector. Fixed net capital stock of the concerned sector is a key 

determinant of outputs. In the case of agriculture, it is hypothesized that deficiency of 

rainfall beyond a certain threshold leads to a fall in agricultural output. The threshold is 

kept at 10 percent of normal rainfall (DRAIN10).  

 

The industrial output is also related to its own lag and lag of agricultural output. 

In this specification we have used a dummy variable (DYIR) to represent peak growth 

years of industrial output. These may be useful for determining capacity of output but 

keep the average growth much above trend. Services sector output is also related to 

lagged government consumption expenditure, and lagged private disposable income. The 

years after 2003-04 to 2006-07 represented extraordinary growth in the service sector 

output and to represent this, a special dummy variable (DSERVICE) was used.   

 

From GDP at factor cost, consumption of fixed capital is deducted to obtain net 

national product at factor cost. From this, net other current transfer from the rest of the 

world is deducted to obtain net national disposable income. To this, net factor income 

from abroad is added to obtain net domestic product at factor cost. From this, income 

from entrepreneurship and property accruing to government administration department 

and saving of non-departmental enterprises are deducted to obtain income accruing to 

private sector from domestic product. To this, transfer payments consisting of interest on 

public debt and current transfers from government administrative departments are added 

alongwith other current transfers from rest of the world and net factor income from 

abroad to obtain private income. From this, saving of private corporate sector net of 

retained earnings of private companies and corporation tax are deducted to obtain 

personal income. From this, direct taxes paid by households and miscellaneous receipts 

of government administrative departments are deducted to obtain personal disposable 

income.  

 

c. Capital Stock and Investment 

12. Net Fixed Capital Stock in Agriculture: 

 KAR= IAR+KAR (-1)            [D6] 
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13. Net Fixed Capital Stock in Industry: 

 KIR=IIR+KIR (-1)              [D7] 

14. Net Fixed Capital Stock in Services:  

 KSR= ISR+KSR (-1)            [D8] 

15. Total Fixed Capital Stock:  

KR=KAR+KIR+KSR             [D9] 

16. Investment in Agriculture: 

 LIAR= f{(c, T, D1,..,Dn,S1,..,Sn), LYAR(-1); R8}        [E7] 

17. Investment in Industries : 

LIIR=f{(c, T, D1,..,Dn,S1,..,Sn), RLNR(-2), LPVDYR(-1), LIIR(-1 & 3); R7}      [E8] 

18. Investment in Services:  

LISR = f{(IPR+IG).(PI/100) IG}, LPVDYR (-1), LISR (-1), LYSR (-1)]       [E9] 

 

 Net fixed capital stock is accumulated through investment in net fixed capital 

stock in the concerned sectors. Three sectoral investment equations are developed.  

 

II.  External Sector 

19. Imports:  

 LIMPR=f{(c, T, D1,..Dn,S1,..,Sn), PCRUDE, LIMPR(-1), LEXPR(-1) ; R9}     [E10] 

20. Exports:  

LEXPR= f{(c, T, D1,..Dn,S1,..,Sn), LWEXP); R10}                  [E11]  

21. Current Account Surplus:  

CAS= EXPR.(PEXP/100) - IMPR.(PIMP/100) +RESCAS      [D10] 

 

The external sector has two equations pertaining to imports and exports in real 

terms. Imports are a function of domestic income and relative price of imports. Exports 

are a function of world exports which is exogenous. World exports are determined 

outside the model as a function of world income. The current account surplus ensures a 

balance of payment through an identity where capital and current account flow are 

balanced. 

 

In the balance of payment identity the balance of trade is related to current 

account surplus. In the external account, on the receipts side, apart from receipts from 

exports, the other important items include compensation of employees from the rest of 

the world, property and entrepreneurial incomes from the rest of the world, and other 

current transfers from the rest of the world to resident sectors other than general 

government. On the payments side, apart from imports, the main items are 
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compensation of employees to the rest of the world, property and entrepreneurial income 

to the rest of the world, and other current transfers to the rest of the world by resident 

sectors other than general government. The main items are exports and imports. The 

balance of the remaining items on the receipts and expenditure sides is captured by a net 

residual exogenous variable (RESCAS). Looking at the time profile of current account 

surplus, it may be noted that, in recent years, except for three years (2001-02 to 2003-

04), India has generally shown a current account deficit (i.e., a negative value for CAS). 

In the forecast period, current account deficit is likely to grow given the weakness of 

exports. This may be compensated by the currently weak crude oil prices that would 

reduce the import bill.  

 

III.  Monetary Sector 

22. Demand for Broad Money  (to determine short term interest rate): 

RSN = f {(c, T, D1,..Dn, S1,.., Sn), DLM3, RSN (-1 to -2); R11}      [E12] 

23. Supply of Broad Money:  

      LM3= f {(c, T, D1,..Dn, S1,.., Sn), CRRATIO, LM0, LM3 (-1 to -2), LM0 (-1 to -2); R12}

                         [E13] 

24. Reserve Money:  

 M0=NBCB+RESM0          [D11] 

25. Net RBI Credit to Government (Stock):  

 NBCB= DNBCB+NBCB (-1)          [D12]  

26. Nominal Long Term Interest Rate:  

RLN= {(c, T, D1,.., Dn, S1,..,Sn), RSN, RLN (-1), RSN (-1); R13}     [E14] 

27. Real Long Term Interest Rate:  

RLNR= RLN- {(PYN-PYN (-1)/PYN (-1))*100}       [D13] 

28. Non-monetized Fiscal Deficit:  

 BM =CBFD-DNBCB          [D14] 

 

The monetary sector has two key monetary aggregates. M0 refers to reserve 

money and M3 refers to broad money. Supply of broad money is determined by a money 

multiplier linking M0 to M3 with a short run interest rate. In addition, the cash reserve 

ratio is a key policy instrument affecting the M0-M3 relationship. Components of reserve 

money are divided into two aggregate parts: net RBI credit to government and the 

residual of reserve money, which is taken as exogenous. Net RBI credit to government is 

linked to combined fiscal deficit of the government.  
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The demand for M3 depends on income and prices. Since there are two 

equations for M3, one is used to determine M3 and other to determine the short term 

interest rate, so that the monetary sector is cleared. The nominal long-term interest rate 

is linked to the short term interest rate through a lag structure. The real long-term 

interest rate is obtained by deducting anticipated inflation rate from the nominal interest 

rate. 

 

IV. Prices 

29. Implicit Price Deflator of GDP at Market Prices:   

 LPYN= f{(c, T, D1,..,Dn,S1,..,Sn), LYAR(-1), LYIR(-1), LM3(-1), LPYN(-1); 

 R14}             [E15] 

30. Implicit Price Deflator of GDP at Factor Cost: 

 LPYR= f {(c, T, D1,.., Dn, S1,..,Sn), LPYN, LPYN (-1 to -2), LPYR (-1); R15} [E16] 

31. Unit Value of Imports:  

LPIMP=f {(c, T, D1,..,Dn, S1,..,Sn), LPYR, LPIMP (-1 to -2); R16}                [E17] 

32. Unit Value of Exports:  

LPEXP=f {(c, T, D1,.., Dn, S1,.., Sn), LPYR, LPEXP (-1 to -2); R17}                [E18] 

33. Implicit Price Deflator of Investment:                                                              

LPI=f {{(c, T, D1,..Dn, S1,..,Sn), LPYR, LPI(-1 to -2) ; R18}              [E19] 

 

There are five price indices in the model: implicit price deflator of GDP at market 

prices, implicit price deflator of GDP at factor costs, unit value of imports, unit value of 

exports and implicit price deflator of investment. The key variable among these is the 

implicit price deflator of GDP, which is driven by money supply and real output. The other 

price deflators are linked to this. The unit price indices of exports and imports are 

separately determined.  

 

V.  Fiscal Sector 

The fiscal sector is divided into three parts in the core model: central finances, state 

finances, and combined finances of the central and state governments. Those variables, 

which could be determined outside the core model without significant inter-linkages with 

the core model, are determined in a separate fiscal-sector sub-model.  

(a)  Central Finances 

34. Income Tax Revenue:  

LITR = f {(c, T, D1,..Dn, S1,..,Sn), LYN) ; R19}    [E20] 

35. Corporation Tax Revenue:  

LCPTR = f {(c, T, D1,..Dn, S1,..Sn), LYIR ; R20}    [E 21] 
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36. Union Excise Duties:  

LUDR = f {(c, T, D1,..Dn, S1,..,Sn), LYR; R21}    [E22] 

37. Import Duties:  

LIDR = f {(c, D1,..Dn, S1,..,Sn), LIMPR, LIDR(-1) ; R22}    [E23]  

38. Total Gross Central Tax Revenues:  

CGTR = ITR+CPTR+UDR+IDR+COTR     [D15] 

39. States‟ Share in Gross Central Taxes: 

SCTR = (SS).CGTR        [D16] 

40. Net Central Tax Revenues: 

CTR = CGTR-SCTR                 [D17] 

41. Total Central Revenue Receipts: 

CRR = CTR+CNTR+SBITEMS      [D18] 

42. Central Interest Payments:  

CIP = (CEIR/100). CDEBT (-1)      [D19] 

43. Central Revenue Expenditure: 

CRE = CIP+CPRE         [D20] 

44. Central Revenue deficit: 

CRD = CRE-CRR        [D21] 

45. Central Capital Expenditure:  

CKE= CKR-CFDO+CNDKR-CRD      [D22] 

46. Derived Central Fiscal Deficit: 

CFDD = CFDO+COBB       [D23] 

47. Central Effective Interest Rate:  

CEIR= f{(c, T, D1,..,Dn,S1,..,Sn), RLN, CEIR(-1); R23}   [E24] 

48. Central Debt:  

CDEBT = CDEBT (-1) +CFDD      [D24] 

  

 It may be noted that since both central non-debt capital receipts (CNDKR)  and 

central fiscal deficit are being taken as exogenous, central capital receipts (CKR) can be 

treated as exogenous and generated outside the model. A distinction has been made 

between derived central fiscal deficit (CFDD) and official fiscal deficit as available in the 

budget (CFDO). The latter series is available only since 1987-88. Derived fiscal deficit is 

calculated as the annual increment in central government outstanding liabilities. The 

difference between the two series accounts for off-budget borrowing. 

 

(b) State Finances 

49. State Sales Taxes:  
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LSSR = f {(c, T, D1,..,Dn, S1,..,Sn), LYR, LPYR; R24}   [E25] 

50. State other Major Indirect Taxes:  

LSOITR=f{ c, T, D1,..,Dn, S1,..,Sn), LPYN, LSOITR(-2); R25}   [E26] 

51. Total State Revenue Receipts:  

SRR= SSR+SDTR+SOTR+SCTR+SONTR+GRANTS+STRF   [D25] 

52. State Interest Payments:  

SIP = (SEIR/100). SDEBT (-1)      [D26] 

53. State Revenue Expenditure:  

SRE= SIP+SPRE        [D27] 

54. State Revenue Deficit:  

SRD = SRE – SRR        [D28] 

55. State Capital Expenditure: 

SKE = SFDO+SNDKR-SRD       [D29] 

56. Derived State Fiscal Deficit: 

SFDD = SFDO+SOBB       [D30] 

57. State Effective Interest Rate:  

SEIR = f {(c, T, D1, Dn, S1, Sn), RLN, SEIR (-1 to -2); R26}   [E27] 

58. State Debt:  

SDEBT = SDEBT (-1) +SFDD      [D31] 

 

 It may be noted that state capital receipts (SKR) can be treated as exogenous as 

its two components viz., state fiscal deficit and state non-debt capital receipts are both 

being taken as exogenous. As in the case of the centre, a distinction is made between 

derived state fiscal deficit (SFDD) and official state fiscal deficit (SFDO). The difference 

between the two accounts for off-budget borrowing by the official fiscal deficit data 

available only from 1987-88. 

 

(c) Combined Finances 

59. Combined Indirect Taxes:  

CBITR = UDR+IDR+SSR+SOITR+RESITR     [D32] 

60. Indirect Taxes Net of Subsidies:  

IDLS = CBITR-RESIDLS       [D33] 

61. Interest Paid on Public Debt:  

IPPDEBT = CIP+SIP-SCIP-RESCBIP      [D34] 

62. Combined Fiscal Deficit: 

CBFDO = CFDO+SFDO-SCLAD       [D35] 

63. Combined Capital Expenditure 
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CBKE = CBFDO+CBNDKR-CBRD      [D36] 

64. Combined Non Developmental Capital Expenditure 

CBNDKR = CNDKR+SNDKR+ZCBNDKR     [D37] 

65. Combined Direct Taxes:  

CBDTR = ITR+CPTR+ZCBDTR       [D38] 

66. Combined Primary Revenue Expenditure:  

CBPRE = CPRE+SPRE-GRANTS- ZCBPRE      [D39] 

67. Combined Fiscal Deficit Derived: 

CBFDD = CBFDO +COBB+SOBB      [D40] 

68. Combined Government Debt:  

CBDEBT = CBDEBT (-1) +CBFDD      [D41] 

 

As already noted, the fiscal sector is divided into three parts: central finances, 

state finances and combined finances. For central tax revenues, there are separate 

equations for income tax revenue, corporation tax revenue, union excise duties and 

import duties. A residual term captures the remaining central taxes and taken as 

exogenous. The central service tax was imposed only in 1994-95. This series starts only 

from this year. Preliminary tests indicated that growth in service tax revenue is as high 

due to increases in the coverage of services and periodic increases in tax-rates. It does 

not respond to services sector output. The service tax equation was developed 

separately. This together with the remaining „other taxes‟ were determined separately 

and taken as exogenous for the core model. Central interest payments are determined as 

a function of effective interest rate and outstanding central debt. The effective interest 

rate is linked to the real long-term interest rate. Central fiscal deficit is taken as 

exogenous and central revenue deficit is determined within the model. Central non-debt 

capital receipts are also taken as exogenous.  Fiscal deficit and non-debt capital receipts 

taken together provide total capital receipts.  

 

States‟ own taxes are divided into three parts: state sales taxes, states other 

major indirect taxes covering state excise duties, stamps and registration duties and 

motor vehicle tax. The residual is kept as one category and taken as exogenous. States‟ 

revenues are derived from own taxes, share in central taxes (determined within the 

model), state own non-tax revenues (taken as exogenous), and grants from centre (also 

taken as exogenous). State revenue expenditures are divided into interest payments and 

primary revenue expenditure. The latter is a policy variable and is expanded further in 

the fiscal supplementary model. Interest payments are determined by effective interest 
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rate on state debt and state debt is grown through state fiscal deficit which is taken as 

an exogenous policy variable. 

 

 For the combined finances those components that are included in the model 

have a bearing on the rest of the model. Thus, combined indirect taxes are used for 

determining indirect taxes net of the subsidies which link GDP at factor cost to GDP at 

market prices. Combined revenue deficit and combined fiscal deficit are also determined. 

Combined debt is also determined here. Inter governmental transfers are provided for in 

determining the combined revenue expenditures. 

 

 As already mentioned a distinction is made between „derived‟ fiscal deficit and 

„official‟ fiscal deficit for central, state and combined finances. Derived fiscal deficit is 

obtained as the annual increment in government liabilities. 

 

3.4 Model Closures 

Output Sector (the real sector) is closed with an income-expenditure identity. The fiscal 

sector is closed with budget identities for central, state, and combined finances. The 

external sector is closed with a balance of payment identity. The model has 68 equations: 

27 equations are stochastic and remaining 41 equations are definitions/identities.  

 

3.5 List of Endogenous and Exogenous Variables 

(a) Endogenous Variables 

Expenditures (5): CPR, IPR, CG, YN, IG 

Incomes (7): YAR, YIR, YSR, YR, YN, PVDYR, PDYR 

Capital Stock and Investment (7): KAR, KIR, KSR, IIR, IAR, ISR, KR 

External sector (3): IMPR, EXPR, CAS 

Monetary Sector (9): M3, M0, NBCB, RLN, RSN, RLNR, BM, RM3, RM0 

Prices (5): PYN, PYR, PIMP, PEXP, PI 

 
Fiscal Sector 

Centre (15): ITR, CPTR, UDR, IDR, CTR, CGTR, SCTR, CRR, CIP, CRE, CKE, CEIR, CRD, 

CFDD, CDEBT  

States (10): SSR, SOITR, SRR, SIP, SRE, SEIR, SRD, SFDD, SDEBT, SKE 

Combined (8): CBITR, IDLS, CBKE, CBFDD, CBDEBT, CBPRE, IPPDEBT, CBDTR 

Number of Stochastic Equations: 27 

Number of Identities and Definitions: 41 
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(b) Exogenous Variables 

Exogenous variables may be classified into four categories: (a) policy variables, (b) non-

policy variables, (d) accounting residuals, (d) intercept and interaction dummy variables. 

Table 3.1 and Appendix Table A3.2 list these.   

 
Table 3.1: List of Exogenous Variables 

Policy Variables Other Exogenous 
Variables 

Residuals Special Dummy Variables 
and Time Trend 

AIRG CFC DADJ DSERVICE 
CFDO LWEXP RESCAS DUMYIR 

CNDKR PCRUDE RESCBIP DRAIN10 
CNTR SCIP RESIDLS TT 

COBB  RESIN  

COTR  RESITR  
CPRE  RESPDY  

CRRATIO  RESM0  

DNBCB  RESPVY  

GRANTS  SBITEMS  

LACRE  ZCBDTR  
SCLAD  ZCBPRE  

SFDO  ZCBNDKR  

SNDKR    

SDTR    

SOBB    
SONTR    

SOTR    

 SPRE    

 SS    

 STRF       

Other dummy variables are listed in Appendix Table A3.2.  

List of lagged endogenous variables:  

CPR(-1), IPR(-1), YAR(-1), YIR(-1), YSR(-1), KAR(-1), KIR(-1), KSR(-1), IMPR(-1),  

EXPR(-1), RLN(-1), PI(-1), PI(-2), IIR(-1), IIR(-2), IIR(-3), CPTR(-1), IDR(-1), SDEBT(-1), 

SEIR(-1), SEIR(-2), SOITR(-2), CEIR (-1), PEXP(-1), PEXP(-2), PIMP(-1), PIMP(-2), PYN(-

1), PYN(-2), PYN(-3), M0(-1 to -3), M3(-1), RSN(-1 to -2), RLNR(-2),     

Exogenous variables are defined below.  

 

Policy Variables  

CFDO: It is the official or budget fiscal deficit. A distinction is made between official 

central fiscal deficit (CFDO) and derived central deficit (CFDD).  
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COBB: This is centre‟s net off-budget borrowing and accounts for the difference between 

desired and official.  

CNTR: central non-tax revenues 

RESM0: Sources of reserve money other than RBI credit to government.  

COTR: Central tax revenues other than income tax, corporation tax, union excise duties, 

and import duties. This includes service tax revenue which has been separately projected 

as explained in Chapter 6.  

CPRE: Central primary revenue expenditure 

CRRATIO: cash-reserve ratio 

DNBCB: Change in net RBI credit to government 

GRANTS: total grants from central to state governments 

SCLAD: Central loans to states 

SFDO: State fiscal deficit, official 

SOBB: State off-budget borrowing 

SONTR: States‟ own non-tax revenues 

SDTR: State tax revenues other than sales tax and other indirect taxes (state excise 

duties, motor vehicle tax, and stamp and registration duties) 

SPRE: State primary revenue expenditure 

SS: Share of states in centre‟s gross tax revenues 

 

Non-Policy Variables 

CFC: Consumption of fixed capital 

LWEXP: (Log of) World Exports (US billion $) 

PCRUDE: International price index of crude petroleum (index) 

 

Accounting Residuals 

DADJ: Residual in the summation of GDP at factor cost in agriculture, industry and 

services; prior to 1980-81, the sum of these three components do not add to GDP at 

factor in the NAS for the series at 1999-00 prices because of conversion of the series 

with older base years. Values of this variable are quite small. The value is zero after from 

1980-81.  

 

RESCAS: Residual in the balance of payments identity 

 

RESCBIP: This variable arises as the difference between the sum of central and state 

interest payments net of interest paid by the states to the centre and the combined 
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interest payments; it arises mainly because of difference in interest paid by the states 

and interest received by the centre from the states.  

 

RESIDLS: This variable accounts for the difference between indirect taxes net of 

subsidies as per the NAS account and the combined indirect taxes; it links budgetary data 

to NAS data and accounts for subsidies as per NAS definitions and other small factors.  

 

RESIN:  This variable accounts mainly for errors and omissions in the investment 

estimates given by the CSO. Aggregate figures for gross investment expenditures are 

higher that the sum of the sectoral investments in agricultural, industry, and services.  

 

RESPVY: This variable accounts for difference between GDP at market prices net of 

indirect taxes less subsidies and consumption of fixed capital and interest payment made 

by the government to the domestic private sector on government bonds held by them. 

 

RESPDY: This variable links private disposable income to personal disposable income.  

 

SBITEMS: Self-balancing items in central revenue receipts. 

 

STRF: Transfer to funds in state revenue receipts budget 

 

ZCBDTR: This accounts for the combined direct taxes and the sum of central gross direct 

taxes and accounts mainly for the small amount raised by the states as direct taxes. 

 

In addition, there are two sets of dummy variables representing intercept 

dummies (D variables) and an interaction of time trend with the intercept dummies (S 

variables). These are used to distinguish between different regimes that emerge after 

each structural break.  Other exogenous variables are defined in Appendix A6.1.  

 

3.6 Summary 

In this Chapter, a macro econometric model with four sectors viz., the real, monetary, 

trade and fiscal sectors has been specified taking account of the key inter-linkages 

among these sectors. Equations are specified using economic theory supplemented by 

structural breaks. Model closures are provided for through income expenditure identity, 

balance of payment condition, equality of money supply and demand, and the matching 

of total receipts with total expenditures for central and state governments as well as for 

their combined accounts. 
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Chapter 4 

 MODEL ESTIMATION 

In this Chapter, we provide the estimation results of the stochastic equations. All 

equations have been initially estimated using Ordinary Least Squares (OLS) and then by 

Two-Stage Least Squares (TSLS). In the first stage of the TSLS procedure, a subset of 

exogenous and lagged endogenous variables was used. We report only the TSLS results 

along with the Durbin-Watson (D-W) statistics here. In almost all cases, the D-W 

statistics value is around 2, indicating the absence of serial correlation. Since the D-W 

statistics may not be relevant for some equations in which the lagged endogenous 

variable is included as an explanatory variable, we have tested the first order serial 

correlations in the residuals of those estimated equations. We also report those results in 

this Chapter and detailed estimates are given in Appendix Table A4.1. 

 

4.1 TSLS Estimation: Instrumental Variables 

 In estimating the model through the two-stage least squares, we have used a subset of 

exogenous variables as instrumental variables in the first stage. In addition, in each 

endogenous variable equation, the exogenous and lagged endogenous variables on the 

right hand side of the equation are also used as the instrumental variables for that 

specific equation. The instruments commonly used in the equations in the first stage of 

estimation are listed below:  

   c tt ckr cntr cpre crratio dnbcb ipub skr sontr spre lcpr(-1) lipr(-1) lyar(-1) lyir(-1) lysr(-1) 

kar(-1) kir(-1) d59 s59 d68 s68 d96 s96 

  

4.2 Aggregate Demand Equations 

The aggregate demand reflects the expenditure side of the economy and is measured in 

nominal terms. There are three stochastic equations relating to the aggregate demand in 

our model. They are: private consumption expenditure (LCPR), private investment 

expenditure (LIPR) and government consumption expenditure (LCG). 

 

Private Consumption Expenditure 

This equation includes the current level of personal disposable income (PDYR) and four 

structural break dummies for the years 1957-58 (D58), 1973-74 (D74), 1980-81 (D81) 

and 1998-99 (D99) as explanatory variables. The structural break dummies are also 

allowed to interact with time trend variable (i.e., slope dummies are included along 

structural break dummies). The lagged endogenous variable (LCPR-1) also enters. Except 
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the structural break dummy D81, all other structural break dummies have significant 

negative coefficients, indicating the downward shift of the intercept in all four regimes.  

The corresponding slope dummies have positive parameters.  

 

The current level of personal disposable income (LPDYR) turns out to be the 

most significant variable affecting the aggregate demand. The short term marginal 

elasticity of consumption with respect to personal disposable income is estimated to be 

0.734 (Table 4.1). The lagged endogenous variable accommodates various consumption 

hypotheses like permanent income hypotheses where the estimable form of the equation 

has a lagged endogenous variable on the right hand side. The dependency ratio indicates 

that the higher the dependency ratio, the higher is consumption. As dependency ratio 

goes down in future, consumption will be lowered and savings would increase.  

 

Table 4.1: Private Consumption Expenditure 

Dependent Variable: LCPR  

Method: Two-Stage Least Squares 

Sample (adjusted): 1952 2007       

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB  IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1)  D58 
S58 D68 S68 D74 S74 D81 S81 D99 S99   

Variable Coefficient Std. Error t-Statistic Prob.   

C 2.720 0.668 4.072 0.000 

LPDYR 0.597 0.061 9.715 0.000 

D58 -0.026 0.013 -2.014 0.050 

S58 0.004 0.002 2.140 0.038 

D74 -0.145 0.057 -2.522 0.015 

S74 0.005 0.002 2.334 0.024 

D81 0.222 0.063 3.535 0.001 

S81 -0.007 0.002 -2.952 0.005 

D99 -0.361 0.079 -4.585 0.000 

S99 0.007 0.002 4.652 0.000 

LCPR(-1) 0.186 0.065 2.847 0.007 

R-squared 0.9997     Mean dependent var 13.241 

Adjusted R-squared 0.9997     S.D. dependent var 0.600 

S.E. of regression 0.011     Sum squared resid 0.005 

F-statistic 17101.0     Durbin-Watson stat 1.878 

Prob (F-statistic) 0     Second-Stage SSR 0.011 
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Private Investment Expenditure 

The equation for private investment expenditure includes the private disposable income 

(PVDYR) and the long term real interest rate (RLNR) as explanatory variables along with 

lagged dependent variable. Two structural break dummies-1958-59 and 1978-79 also 

present in the equation. The latter is also interacting with trend variable (S79). In 

addition, S73 (which is an interaction of structural dummy for 1972-73 with trend) is also 

included. The personal disposable income emerges as the dominant factor in determining 

the private investment expenditure. The short term marginal elasticity of investment with 

respect to personal disposable income is 2.337. As expected, the long term interest 

influences investment negatively; but this result is not significant even at 10 per cent 

level of significance (Table 4.2).  

 

Table 4.2: Private Investment Expenditure 

Dependent Variable: LIPR     

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007    

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB  IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) D59 S59 

D66 S66 D96 S96 KAR(-1) KIR(-1) D82 S82 D79 S79 

Variable Coefficient Std. Error t-Statistic Prob.   

C -14.856 3.043 -4.882 0.000 

LPVDYR 1.803 0.308 5.860 0.000 

RLNR -0.008 0.006 -1.239 0.221 

S73 -0.011 0.004 -2.868 0.006 

LIPR(-1) 0.247 0.114 2.164 0.036 

D59 -0.253 0.085 -2.965 0.005 

D79 0.656 0.280 2.340 0.024 

S79 -0.025 0.009 -2.706 0.009 

R-squared 0.993     Mean dependent var 11.329 

Adjusted R-squared 0.991     S.D. dependent var 1.030 

S.E. of regression 0.095     Sum squared resid 0.436 

F-statistic 910.63     Durbin-Watson stat 2.056 

Prob(F-statistic) 0.000     Second-Stage SSR 0.447 

 

Government Consumption Expenditure 

This is a linking equation translating budgetary primary revenue expenditure (LCBPRE) 

series into government consumption expenditure (LCG) consistent with the National 

Income Accounts data. In addition to LCBPRE, this equation includes three structural 
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break dummies (D64, D88 and D99) for the years 1963-64, 1987-88 and 1998-99. The 

latter two are also allowed to interact with trend. All these variables are statistically 

significant at 1 per cent. Except D88 and S99, all variables have positive impact. The 

government expenditure elasticity with respect to budgetary primary expenditure is 0.914 

(Table 4.3).  

 

Table 4.3: Government Consumption Expenditure 

Dependent Variable: LCG         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D76 S76 D88 S88  

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.389 0.043 9.091 0.000 

D99 1.738 0.222 7.820 0.000 

S99 -0.033 0.004 -7.535 0.000 

D64 0.128 0.017 7.388 0.000 

LCBPRE 0.914 0.006 150.796 0.000 

D88 -0.492 0.116 -4.254 0.000 

S88 0.014 0.003 5.106 0.000 

R-squared 1.000     Mean dependent var 9.554 

Adjusted R-squared 1.000     S.D. dependent var 2.093 

S.E. of regression 0.027     Sum squared resid 0.037 

F-statistic 53253.2     Durbin-Watson stat 1.876 

Prob(F-statistic) 0.000     Second-Stage SSR 0.053 

 

4.3 Real Output Equations 

Agricultural Output 

Table 4.4 presents the estimation results of agricultural output equation. The agricultural 

output (LYAR) depends on net fixed capital stock in agriculture (LKAR), total acreage 

under cultivation and the ratio of irrigated to total area (AIRG) subject to interventions by 

deficiency of rainfall relative to normal. The dummy variable DRAIN10 indicates years 

where the rainfall was less than normal by a margin at least of 10 percent. Critical 

structural breaks are seen in 1974-75 and 1996-97. The former is also allowed to interact 

with trend variable. The rainfall deficiency variable has a significant negative impact on 

the agricultural output.  
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Table 4.4: Agricultural Output 

Dependent Variable: LYAR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:  C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

LACRE AIRG SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1)  LYIR(-1) 

LYSR(-1) KAR(-1) KIR(-1) D59 S59 D68 S68 D96  S96 D72 S72  

D101 S101 S78 DRAIN10  D67 S67 D80 S80 

Variable Coefficient Std. Error t-Statistic Prob.   

C 1.850 0.618 2.993 0.004 

LACRE 1.089 0.189 5.759 0.000 

LKAR 0.377 0.082 4.600 0.000 

AIRG 0.007 0.003 2.052 0.046 

DRAIN10 -0.036 0.010 -3.721 0.001 

D80 -0.552 0.086 -6.399 0.000 

S80 0.017 0.003 6.229 0.000 

D101 0.634 0.246 2.578 0.013 

S101 -0.012 0.005 -2.632 0.011 

R-squared 0.997     Mean dependent var 12.428 

Adjusted R-squared 0.997     S.D. dependent var 0.419 

S.E. of regression 0.023     Sum squared resid 0.025 

F-statistic 2240.38     Durbin-Watson stat 2.365 

Prob(F-statistic) 0.000     Second-Stage SSR 0.025 

 

Industrial Output 

The net fixed capital stock in industry (LKIR) positively and significantly influence the 

industrial output (LYIR). The short term impact of change in capital stock in the current 

year is 0.31 but the long term elasticity is nearly 0.45. The lagged dependant variable 

and lagged agriculture output variable also positively and significantly influence the 

industrial output. Four structural break dummies and their interactions with trend are also 

significantly influence the industrial output. The dummy variable DUMYIR has a 

significant negative impact (Table 4.5).  
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Table 4.5: Industrial Output 

Dependent Variable: LYIR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2008         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96  D71 S71 D83 S83 D98  S98 D101 

S101 DUMYIR D64 S64 (D80-D78) (D96-D94) 

Variable Coefficient Std. Error t-Statistic Prob.   

C 2.904 0.586 4.955 0.000 

LKIR 0.310 0.056 5.492 0.000 

D96 0.704 0.316 2.226 0.031 

S96 -0.014 0.007 -2.045 0.047 

D71 -0.409 0.101 -4.038 0.000 

S71 0.019 0.005 3.634 0.001 

LYIR(-1) 0.401 0.112 3.562 0.001 

D101 -0.979 0.374 -2.613 0.012 

S101 0.020 0.008 2.669 0.011 

DUMYIR*LYIR(-1) -0.002 0.001 -3.339 0.002 

D64 0.142 0.074 1.913 0.062 

S64 -0.009 0.004 -2.047 0.047 

D80-D78 -0.036 0.015 -2.383 0.022 

D96-D94 -0.041 0.017 -2.376 0.022 

R-squared 1.000     Mean dependent var 11.672 

Adjusted R-squared 1.000     S.D. dependent var 0.905 

S.E. of regression 0.020     Sum squared resid 0.017 

F-statistic 8746.91     Durbin-Watson stat 2.013 

Prob(F-statistic) 0.000     Second-Stage SSR 0.018 

 

Output of Services Sector 

The services sector output (LYSR) does not respond much to net fixed capital stock in the 

sector. A production function kind of equation is not used here.  It is mainly driven by 

demand side factors like lagged private income (LPVDYR) and lagged government 

consumption expenditure (LCG). DSERVICE is a dummy indicating 1 for years 2000-01 to 

2003-04 and 0 for the remaining years. This variable interacting with lagged dependent 

variable and trend variable is negatively and significantly affecting the services sector 

output. This means that during the period 2000-01 to 2003-04, the trend in the (lagged) 

dependent variable is negative.  Two structural breaks: 1971-72 and 1999-00 and their 

interactions with trend also significantly influence the services sector outputs. The 
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interaction term (structural break for the year 1964-65 with trend) S65 also significantly 

influences the services sector output (Table 4.6).   

 

Table 4.6: Output of Services Sector 

Dependent Variable: LYSR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 S65 D100 S100 LCG(-1) D72 S72 

DSERVICE*LYSR(-1)  LPVDYR(-1)  

Variable Coefficient Std. Error t-Statistic Prob.   

C 1.732 0.591 2.931 0.005 

LPVDYR(-1) 0.622 0.061 10.198 0.000 

S65 -0.004 0.001 -3.547 0.001 

D100 -1.779 0.208 -8.540 0.000 

S100 0.036 0.004 8.968 0.000 

LCG(-1) 0.301 0.030 10.000 0.000 

D72 0.164 0.028 5.908 0.000 

S72 -0.010 0.001 -7.809 0.000 

DSERVICE*LYSR(-1) -0.003 0.001 -2.907 0.006 

R-squared 1.000     Mean dependent var 12.621 

Adjusted R-squared 1.000     S.D. dependent var 0.883 

S.E. of regression 0.017     Sum squared resid 0.014 

F-statistic 18513.46     Durbin-Watson stat 2.085 

Prob(F-statistic) 0.000     Second-Stage SSR 0.014 

 

4.4 Investment Equations 

Investment in Agriculture 

Table 4.7 shows the estimating results of agricultural investment equation. The 

investment in agriculture (LIAR) is positively related to the lagged agriculture output 

(LYAR). Two structural break dummies-1990-91 and 1998-99 and their interactions with 

trend also significantly affect the agricultural output. In addition, the structural dummy 

for 1966-67 significantly influences the agriculture output.   
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Table 4.7: Investment in Agriculture 

Dependent Variable: LIAR       
Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007       

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR SONTR  SPRE  
LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) KIR(-1) D59 S59 D96 S96 

 D67  D91 S91 D99 S99 

 Variable Coefficient Std. Error t-Statistic Prob.   

C 2.297 2.781 0.826 0.413 

LYAR(-1) 0.529 0.233 2.266 0.028 

D67 0.597 0.124 4.805 0.000 
D91 2.749 1.621 1.695 0.096 

S91 -0.070 0.037 -1.891 0.065 
D99 -7.268 2.267 -3.206 0.002 

S99 0.159 0.047 3.387 0.001 

R-squared 0.832     Mean dependent var 9.278 
Adjusted R-squared 0.812     S.D. dependent var 0.538 

S.E. of regression 0.233     Sum squared resid 2.664 
F-statistic 40.55     Durbin-Watson stat 1.954 

Prob (F-statistic) 0.000     Second-Stage SSR 2.664 

 

Table 4.8: Investment in Industries 

Dependent Variable: LIIR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2008         

Instrument list:  C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D95 S95  LPVDYR(-1)  D95 S95  D1047  

LIIR(-1) D75 S75 DUMYIR  

Variable Coefficient Std. Error t-Statistic Prob.   

C 2.862 0.633 4.525 0.000 

D95 2.377 0.739 3.219 0.002 

S95 -0.050 0.015 -3.323 0.002 

D1047 0.671 0.127 5.268 0.000 

LIIR(-1) 0.673 0.075 8.988 0.000 

TT 0.022 0.005 4.055 0.000 

DUMYIR -0.103 0.037 -2.812 0.007 

R-squared 0.990     Mean dependent var 10.426 

Adjusted R-squared 0.988     S.D. dependent var 1.153 

S.E. of regression 0.125     Sum squared resid 0.781 

F-statistic 785.45     Durbin-Watson stat 1.878 

Prob(F-statistic) 0.000     Second-Stage SSR 0.781 
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Investment in Industries 

We need to determine investment in industries through a stochastic equation. 

Investment in services is determined through an identity. Investment in industry 

responds positively to the industrial output (with one year lag. The structural dummy for 

1994-95 positively and significantly influences industrial investment while its interaction 

with trend affects negatively. A special dummy D1047 reflecting the high-growth years 

during 2004-05 to 2006-07 shifting upwards the rate of industrial investment (Table 4.8).   

 

Investment in Services 

Investment in services responds to output growth in services. Lagged output is taken as 

indicating the expectation of output. Structural breaks are noted in sixties, seventies, 

eighties and nineties most occurring at 10 year intervals. 

 

Table 4.9: Investment in Services 

Dependent Variable: LISR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1958 2008         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1)  LPVDYR(-1) D85 S85 D95 S95 D103 S103  D65 S65 LISR(-1  to -2) 

D78 S78 D104 S104 

Variable Coefficient Std. Error t-Statistic Prob.   

C -13.770 3.122 -4.410 0.000 

LYSR(-1) 1.892 0.318 5.955 0.000 

D85 -2.527 0.720 -3.510 0.001 

S85 0.075 0.021 3.554 0.001 

D95 1.017 0.472 2.154 0.038 

S95 -0.024 0.011 -2.247 0.030 

D65 0.732 0.177 4.129 0.000 

S65 -0.059 0.013 -4.664 0.000 

LISR(-1) 0.359 0.142 2.522 0.016 

LISR(-2) -0.213 0.127 -1.675 0.102 

D78 1.341 0.479 2.798 0.008 

S78 -0.045 0.016 -2.856 0.007 

R-squared 0.995     Mean dependent var 10.697 

Adjusted R-squared 0.993     S.D. dependent var 0.889 

S.E. of regression 0.074     Sum squared resid 0.212 

F-statistic 657.39     Durbin-Watson stat 2.094 

Prob(F-statistic) 0.000     Second-Stage SSR 0.212 

 



68 

4.5 External Sector 

Demand for Imports 

Both international crude oil price index (PCRUDE) and exports (LEXPR) with one year lag 

have positive coefficients. The magnitude of the coefficients indicate that 1 unit increase 

in crude oil prices leads to 0.004 unit rise in imports and 1 unit increase in export in 

previous year lead to 0.201 unit increase in current imports. But these results are 

statistically significant only at 10 percent level. The structural break variable for the year 

1975-76 negatively influences imports while its interaction with trend positively 

influences. Imports are positively associated with last year imports (Table 4.10). 

 

Table 4.10: Demand for Imports 

Dependent Variable: LIMPR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-) 

KIR(-1) D59 S59 D68 S68 D96 S96 D76 S76 LIMPR(-1)  PCRUDE 

LEXPR(-1)  

Variable Coefficient Std. Error t-Statistic Prob.   

C 3.578 1.258 2.845 0.006 

D76 -1.046 0.306 -3.424 0.001 

S76 0.037 0.011 3.241 0.002 

LIMPR(-1) 0.448 0.126 3.553 0.001 

PCRUDE 0.004 0.002 1.692 0.097 

LEXPR(-1) 0.201 0.113 1.778 0.081 

R-squared 0.989     Mean dependent var 10.940 

Adjusted R-squared 0.988     S.D. dependent var 1.058 

S.E. of regression 0.118     Sum squared resid 0.697 

F-statistic 873.29     Durbin-Watson stat 1.805 

Prob(F-statistic) 0.000     Second-Stage SSR 0.697 

 

Exports 

World exports (LWEXP) has a significant positive impact on the exports (LEXPR). The 

elasticity of exports with respect to world exports is nearly 0.35 percent (Table 4.11). 

Other variables that significantly influence exports are structural breaks for the years 

1966-67, 1990-91 and 1998-99 (and their interactions with trend) and trend variable 

(TT). 
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Table 4.11: Exports 

Dependent Variable: LEXPR       
Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007       

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR SONTR SPRE  
LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-) KIR(-1) D59 S59 D68 S68  

D96 S96 D67 S67 D91 S91 D99 S99 LWEXP 

Variable Coefficient Std. Error t-Statistic Prob.   

C 8.412 0.204 41.258 0.000 

LWEXP 0.347 0.050 6.982 0.000 

TT -0.035 0.005 -7.147 0.000 
D67 -0.810 0.076 -10.604 0.000 

S67 0.055 0.005 10.937 0.000 
D91 -2.803 0.433 -6.479 0.000 

S91 0.070 0.010 7.098 0.000 
D99 -1.215 0.597 -2.036 0.047 

S99 0.024 0.012 1.980 0.054 

R-squared 0.997     Mean dependent var 10.835 
Adjusted R-squared 0.997     S.D. dependent var 1.110 

S.E. of regression 0.061     Sum squared resid 0.175 

F-statistic 2265.43     Durbin-Watson stat 1.911 
Prob (F-statistic) 0.000     Second-Stage SSR 0.175 

 

4.6 Monetary Sector 

Demand for Broad Money 

The demand for broad money RSN is negatively (and significantly) associated with DLM3 

(=LM3=LM3t-LM3t-1). It is also significantly related to its first two years lagged terms 

(positively related to one year lagged term and negatively with two year lagged term). 

Other significant variables influence RSN are the structural dummy for 1977-78 and its 

interaction with trend, and structural break for 2002-03 and the interaction of structural 

break for 1963-64 with trend (Table 4.12).  
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Table 4.12: Demand for Broad Money 

Dependent Variable: RSN         

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D75 D103  S98 RSN(-1)  S64 D78  

S78 RSN(-1) RSN(-2) 

Variable Coefficient Std. Error t-Statistic Prob.   

C 2.121 0.380 5.577 0.000 

D103 -2.717 0.715 -3.798 0.000 

S64 0.098 0.020 4.817 0.000 

D78 -2.631 1.011 -2.603 0.012 

S78 0.074 0.029 2.556 0.014 

DLM3 -0.150 0.036 -4.119 0.000 

RSN(-1) 0.713 0.142 5.016 0.000 

RSN(-2) -0.361 0.123 -2.928 0.005 

R-squared 0.948     Mean dependent var 7.018 

Adjusted R-squared 0.940     S.D. dependent var 2.631 

S.E. of regression 0.643     Sum squared resid 19.436 

F-statistic 122.44     Durbin-Watson stat 1.906 

Prob(F-statistic) 0.000     Second-Stage SSR 19.432 

 

Supply of Broad Money 

Table 4.13 present the results of money supply (LM3) equation. In this model, it is 

assumed that the reserve money (LM0) and case reserve ratio (CRRATIO) are 

determinants of money supply. As expected, LM0 influences LM3 positively and cash 

reserve ratio negatively. Both effects are statistically significant at 1 percent level. Two 

years lagged LM3 and two years lagged LM0 are also included in the equation. Two 

structural breaks variables for the years 1964-65 and 1976-77 are also included along 

with their interactions with trend. All of them are also significantly affecting the LM3 

variable. 
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Table 4.13: Supply of Broad Money 

Dependent Variable: LM3       

Method: Two-Stage Least Squares    

Sample (adjusted): 1954 2007       

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-) 

KIR(-1) D59 S59 D68 S68 D96 S96 LM0 D65 S65 D77 S77  LM3(-1) 

CRRATIO  LM0(-1 TO -2)  LM3(-2)     

Variable  Coefficient Std. Error t-Statistic Prob.   

C -0.099 0.168 -0.592 0.557 

LM0 0.474 0.076 6.264 0.000 

LM0(-1) -0.435 0.106 -4.096 0.000 

LM0(-2) 0.206 0.074 2.766 0.008 

CRRATIO -0.536 0.187 -2.859 0.007 

D65 -0.104 0.040 -2.610 0.012 

S65 0.007 0.003 2.721 0.009 

D77 0.241 0.069 3.499 0.001 

S77 -0.009 0.003 -3.342 0.002 

LM3(-1) 1.163 0.129 9.012 0.000 

LM3(-2) -0.373 0.117 -3.195 0.003 

R-squared 0.99997     Mean dependent var 10.909 

Adjusted R-squared 0.99996     S.D. dependent var 2.271 

S.E. of regression 0.01468     Sum squared resid 0.009 

F-statistic 126902.9     Durbin-Watson stat 2.345 

Prob (F-statistic) 0.000     Second-Stage SSR 0.009 

 

Long Term Interest Rate 

The long term nominal interest rate (RLN) is linked to the short term interest rate (RSN) 

through a term structure. Both RSN and its one year lag and one year lag of RLN are 

significantly influence the long term interest rate. The trend variable (TT) has a 

significant negative effect, while S75 (interaction of trend with structural break for 1974-

75) has a significant positive impact (Table 4.14).  
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Table 4.14: Long Term Interest Rate 

Dependent Variable: RLN         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 

Variable Coefficient Std. Error t-Statistic Prob.   

C 1.864 0.696 2.677 0.010 

TT -0.071 0.028 -2.559 0.014 

RSN 0.975 0.118 8.287 0.000 

S75 0.046 0.018 2.473 0.017 

RLN(-1) 0.462 0.178 2.601 0.012 

RSN(-1) -0.473 0.198 -2.394 0.021 

R-squared 0.948     Mean dependent var 8.152 

Adjusted R-squared 0.943     S.D. dependent var 2.317 

S.E. of regression 0.553     Sum squared resid 15.300 

F-statistic 176.60     Durbin-Watson stat 1.830 

Prob(F-statistic) 0.000     Second-Stage SSR 25.115 

  

4.7 Price Indices 

There are five price indices determined within the model: implicit price deflator of GDP at 

market prices, implicit price deflator of GDP at factor cost, unit value of imports and unit 

value of exports and implicit price deflator of investment. The key variable among these 

is the implicit price deflator of GDP which is determined through an identity which brings 

together the aggregate demand in the system with the aggregate supply. The remaining 

price indices are linked with these with some exogenous influences.   

 

Implicit Price Deflator of GDP at Market Prices 

The implicit price deflator of GDP at market prices (LPYN) is negatively associated with 

one year lagged agricultural output (LYAR) and positively related to one year lag of 

industrial output (LYIR) and money supply. The structural break for the year 1992-93 and 

its interaction with trend also significantly influence the LPYN (Table 4.15). 
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Table 4.15: Implicit Price Deflator of GDP at Market Prices 

Dependent Variable: LPYN       

Method: Two-Stage Least Squares   

Sample (adjusted): 1953 2007       

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

 KIR(-1) D59 S59 D68 S68 D96 S96 LPYN(-1) D93 S93 LYAR(-1) LYIR(-1)  LM3(-1) 

Variable  Coefficient Std. Error t-Statistic Prob.   

C 0.175 0.970 0.180 0.858 

LYAR(-1) -0.278 0.106 -2.615 0.012 

LYIR(-1) 0.234 0.048 4.852 0.000 

LM3(-1) 0.156 0.045 3.494 0.001 

D93 0.654 0.128 5.105 0.000 

S93 -0.014 0.003 -5.402 0.000 

LPYN(-1) 0.652 0.077 8.475 0.000 

R-squared 0.999     Mean dependent var 3.028 

Adjusted R-squared 0.999     S.D. dependent var 1.178 

S.E. of regression 0.032     Sum squared resid 0.049 

F-statistic 12170.30     Durbin-Watson stat 1.961 

Prob (F-statistic) 0.000     Second-Stage SSR 0.049 

 

Implicit Price Deflator of GDP at Factor Cost 

Table 4.16 presents the estimation results of implicit price deflator of GDP at factor prices 

(LPYR). It is determined by the LPYN and its two year lagged terms. Three structural 

break variables for 1960-61, 1970-71 and 1977-78 also significantly influence the LPYR.  
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Table 4.16: Implicit Price Deflator of GDP at Factor Cost 

Dependent Variable: LPYR       

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007       

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR  SONTR SPRE 

LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-)  KIR(-1) D59 S59 D68 S68 D96 

S96  LPYN D70 S70  D78  S78   D61 LPYN(-1) LPYR(-1) LPYN(-2) 

 Variable Coefficient Std. Error t-Statistic Prob.   

C -0.008 0.006 -1.396 0.170 

LPYN 1.018 0.009 118.464 0.000 

LPYN(-1) -0.328 0.112 -2.912 0.006 

LPYN(-2) 0.018 0.010 1.839 0.073 

D61 -0.008 0.002 -4.611 0.000 

D70 0.074 0.014 5.367 0.000 

S70 -0.004 0.001 -5.830 0.000 

D78 -0.076 0.015 -4.935 0.000 

S78 0.003 0.001 4.874 0.000 

LPYR(-1) 0.306 0.112 2.730 0.009 

R-squared 0.999996     Mean dependent var 3.031 

Adjusted R-squared 0.999996     S.D. dependent var 1.170 

S.E. of regression 0.002     Sum squared resid 0.000 

F-statistic 1411821     Durbin-Watson stat 1.739 

Prob (F-statistic) 0.000     Second-Stage SSR 0.000 

 

Unit Value of Imports 

The unit value of imports (LPIMP) is regressed on implicit price deflator of GDP at factor 

prices (LPYR) and two lagged terms of LPIMP. The LPYR positively and significantly 

related to the unit value of imports. The structural beak variable for 1974-75 also 

positively and significantly influences the unit value of imports (Table 4.17). 
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Table 4.17: Unit Value of Import 

Dependent Variable: LPIMP         

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D75 LPIMP(-1)  LPIMP(-2)  

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.128 0.036 3.538 0.001 

LPYR 0.633 0.078 8.128 0.000 

D75 0.284 0.050 5.674 0.000 

LPIMP(-1) 0.634 0.119 5.344 0.000 

LPIMP(-2) -0.351 0.092 -3.812 0.000 

R-squared 0.997     Mean dependent var 3.097 

Adjusted R-squared 0.996     S.D. dependent var 1.210 

S.E. of regression 0.074     Sum squared resid 0.271 

F-statistic 3636.71     Durbin-Watson stat 1.911 

Prob(F-statistic) 0.000     Second-Stage SSR 0.279 

 

Unit Value of Exports 

The unit value of exports (LPEXP) is positively associated with the implicit price deflator 

of GDP at factor prices (LPYR). Three structural break variables for the years 1963-64, 

1973-74 and 1990-91 and the interaction terms of the first two with trend are also 

significantly influencing the LPEXP (Table 4.18).  
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   Table 4.18 Unit Value of Exports 

Dependent Variable: LPEXP         

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D64 S64 D74 S74 D91  LPEXP(-1to -2) 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.146 0.147 -0.992 0.327 

LPYR 0.671 0.127 5.287 0.000 

D64 0.327 0.123 2.654 0.011 

S64 -0.022 0.008 -2.669 0.011 

D74 -0.217 0.119 -1.813 0.076 

S74 0.013 0.006 2.239 0.030 

D91 0.074 0.040 1.841 0.072 

LPEXP(-1) 0.694 0.128 5.401 0.000 

LPEXP(-2) -0.267 0.112 -2.391 0.021 

R-squared 0.999     Mean dependent var 3.013 

Adjusted R-squared 0.998     S.D. dependent var 1.193 

S.E. of regression 0.049     Sum squared resid 0.110 

F-statistic 4000.43     Durbin-Watson stat 2.058 

Prob(F-statistic) 0.000     Second-Stage SSR 0.126 

 

Implicit Price Deflator of Investment 

The implicit price deflator of investment (LPI) is linked to the price deflator of GDP at 

factor cost (LPYR). There are structural breaks for the years 1971-72 and 1994-95 and 

their interaction terms with trend. In addition trend and first two years lagged dependent 

variable are also included. All of them have significant parameters (Table 4.19). 
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Table 4.19: Implicit Price Deflator of Investment 

Dependent Variable: LPI         

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D72 S72 D95 S95 LPI(-1 to -2)  

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.588 0.108 5.438 0.000 

TT 0.027 0.005 5.830 0.000 

D72 -0.709 0.112 -6.328 0.000 

S72 0.035 0.005 6.568 0.000 

D95 1.413 0.226 6.238 0.000 

S95 -0.032 0.005 -6.561 0.000 

LPYR 0.265 0.101 2.639 0.011 

LPI(-1) 0.534 0.115 4.629 0.000 

LPI(-2) -0.415 0.099 -4.176 0.000 

R-squared 1.000     Mean dependent var 2.974 

Adjusted R-squared 0.999     S.D. dependent var 1.262 

S.E. of regression 0.030     Sum squared resid 0.041 

F-statistic 12114.65     Durbin-Watson stat 2.274 

Prob(F-statistic) 0.000     Second-Stage SSR 0.051 

 

4.8 Fiscal Sector  

This sector contains eight stochastic equations. 

 

Income Tax Revenue 

 Income tax revenue (LITR) depends on GDP at current market prices (LYN) which is 

assumed to be a proxy for tax base. The elasticity with respect to tax base is estimated 

to be 0.71.  This equation also includes three structural break variables for years 1960-

61, 1974-75 and 1982-83 and their interactions with trend. All these variables have 

significant impact on income tax revenues (Table 4.20). 
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Table 4.20: Income Tax Revenue 

Dependent Variable: LITR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59  D96 S96  D83 S83 D75 S75  D61 S61 

Variable Coefficient Std. Error t-Statistic Prob.   

C -1.692 1.312 -1.289 0.204 

LYN 0.706 0.139 5.069 0.000 

D61 -0.576 0.146 -3.939 0.000 

S61 0.041 0.015 2.752 0.008 

D83 -2.887 0.364 -7.925 0.000 

S83 0.084 0.012 6.761 0.000 

D75 1.579 0.355 4.450 0.000 

S75 -0.056 0.013 -4.272 0.000 

R-squared 0.999     Mean dependent var 7.407 

Adjusted R-squared 0.998     S.D. dependent var 1.983 

S.E. of regression 0.078     Sum squared resid 0.289 

F-statistic 5124.14     Durbin-Watson stat 2.005 

Prob(F-statistic) 0.000     Second-Stage SSR 0.280 

 

Corporation Tax Revenue 

The corporation tax revenue (LCPTR) responds to real output of the industrial sector 

(LYIR) positively. The elasticity of corporate income tax with respect to real industrial 

output is 0.64. There are four structural break dummies and their interaction with 

significant impact on the corporation tax revenue (Table 4.21). 
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Table 4.21: Corporation Tax Revenue 

Dependent Variable: LCPTR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68  D95 S95 LCPTR(-1) D59 S59 D65 S65 D70 

S70 D102 S102 (D104-D101) D90 S90 

Variable Coefficient Std. Error t-Statistic Prob.   

C -2.858 3.133 -0.912 0.367 

LYIR 0.644 0.304 2.115 0.040 

D59 -2.039 0.352 -5.793 0.000 

S59 0.253 0.036 6.929 0.000 

D65 3.936 0.730 5.394 0.000 

S65 -0.276 0.048 -5.758 0.000 

D70 -2.433 0.641 -3.793 0.000 

S70 0.128 0.037 3.484 0.001 

D104-D101 0.411 0.076 5.420 0.000 

D90 -1.875 0.305 -6.153 0.000 

S90 0.044 0.007 5.853 0.000 

R-squared 0.998     Mean dependent var 7.300 

Adjusted R-squared 0.998     S.D. dependent var 2.336 

S.E. of regression 0.113     Sum squared resid 0.575 

F-statistic 2345.08     Durbin-Watson stat 2.069 

Prob(F-statistic) 0.000     Second-Stage SSR 0.575 

 

Union Excise Duties 

The union excise duties (LUDR) assumed to be dependent on the real income LYR. As 

expected, the real income positively and significantly influences the union excise duties. 

The structural break variables for the years 1981-82, 1993-94 and 2002-03 and their 

interaction terms with trend are also significantly relating to the union excise duties. In 

addition, the interaction of structural break for 1956-57 with trend significantly affects 

the union excise revenues (Table 4.22).  
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Table 4.22: Union Excise Duties 

Dependent Variable: LUDR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 S57 D82 S82 D94 S94   D103 

S103 LPCRUDE 

Variable Coefficient Std. Error t-Statistic Prob.   

C -17.652 4.062 -4.346 0.000 

LYR 1.795 0.328 5.471 0.000 

S57 0.082 0.010 7.908 0.000 

D82 1.168 0.303 3.854 0.000 

S82 -0.040 0.009 -4.497 0.000 

D94 1.895 0.534 3.547 0.001 

S94 -0.046 0.012 -3.873 0.000 

D103 2.939 1.440 2.041 0.047 

S103 -0.054 0.027 -2.032 0.048 

R-squared 0.999     Mean dependent var 8.447 

Adjusted R-squared 0.999     S.D. dependent var 2.163 

S.E. of regression 0.074     Sum squared resid 0.260 

F-statistic 5801.28     Durbin-Watson stat 2.172 

Prob(F-statistic) 0.000     Second-Stage SSR 0.192 

 

Import Duties 

Import duty revenues (LIDR) respond positively and significantly to real imports (LIMPR). 

The long run and short run buoyancy with respect to real imports are about 0.62 and 

0.95 respectively. Four structural breaks at 1958-59, 1965-66, 1988-89 and 2000-01 and 

their interactions with trend significantly affect the import duties. Trend also negatively 

influences the import duties (Table 4.23)  
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Table 4.23: Import Duties 

Dependent Variable: LIDR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D89 S89 D101 LIDR(-1) D66 S66    

Variable Coefficient Std. Error t-Statistic Prob.   

C -2.251 1.500 -1.500 0.141 

TT -0.063 0.026 -2.387 0.021 

LIMPR 0.595 0.179 3.333 0.002 

D59 -1.787 0.354 -5.055 0.000 

S59 0.195 0.039 5.041 0.000 

D89 3.164 0.854 3.705 0.001 

S89 -0.079 0.021 -3.863 0.000 

D101 -0.266 0.111 -2.400 0.021 

LIDR(-1) 0.355 0.107 3.310 0.002 

D66 0.722 0.331 2.178 0.035 

S66 -0.058 0.024 -2.408 0.020 

R-squared 0.997     Mean dependent var 7.961 

Adjusted R-squared 0.997     S.D. dependent var 2.147 

S.E. of regression 0.121     Sum squared resid 0.657 

F-statistic 1733.06     Durbin-Watson stat 1.783 

Prob(F-statistic) 0.000     Second-Stage SSR 0.710 

 

Central Effective Interest Rate  

The central effective interest rate (CEIR) equation links the long term interest rate in 

nominal terms (RLN) to the central effective interest rate. As expected, the long term 

interest significantly and positively influences the central effective interest rate. For this 

equation, only one structural break is identified at 1959-60 (Table 4.24). 
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Table 4.24: Central Effective Interest Rate 

Dependent Variable: CEIR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D60 CEIR(-1) 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.636 0.205 -3.096 0.003 

D60 0.404 0.170 2.381 0.021 

RLN 0.130 0.030 4.269 0.000 

CEIR(-1) 0.872 0.026 32.929 0.000 

R-squared 0.985     Mean dependent var 5.438 

Adjusted R-squared 0.984     S.D. dependent var 2.783 

S.E. of regression 0.348     Sum squared resid 6.189 

F-statistic 1132.54     Durbin-Watson stat 1.853 

Prob(F-statistic) 0.000     Second-Stage SSR 5.999 

 

State Sales Taxes 

State sales taxes (LSSR) positively and significantly related to real income (LYR) and 

implicit price deflator of GDP at factor cost (LPYR).  Three structural break variables for 

the years1960-61, 1965-66, and 1980-81 and their interactions with trend also 

significantly determine the state sales tax revenues. Further, the interaction of the 

structural break for the year 1955-56 with trend also significantly affects the state sales 

tax revenues. The interaction of trend with structural break for 1973-74 also influences 

the sales tax revenues significantly at 10 percent level of significance (Table 4.25). 
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Table 4.25: State Sales Taxes 

Dependent Variable: LSSR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1952 2007         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68 D96 S96 D81 S81 S56  D61 S61 D66 S66 

D74 S74    

Variable Coefficient Std. Error t-Statistic Prob.   

C -13.238 3.935 -3.364 0.002 

LYR 1.323 0.309 4.275 0.000 

LPYR 0.661 0.129 5.132 0.000 

S56 0.039 0.008 4.659 0.000 

D81 1.839 0.343 5.355 0.000 

S81 -0.058 0.012 -4.848 0.000 

D61 -0.690 0.236 -2.923 0.006 

S61 0.052 0.020 2.620 0.012 

D66 0.680 0.263 2.582 0.013 

S66 -0.040 0.018 -2.241 0.030 

D74 -0.486 0.304 -1.602 0.116 

S74 0.023 0.012 1.842 0.072 

R-squared 1.000     Mean dependent var 7.921 

Adjusted R-squared 1.000     S.D. dependent var 2.444 

S.E. of regression 0.051     Sum squared resid 0.115 

F-statistic 11470.29     Durbin-Watson stat 1.925 

Prob.(F-statistic) 0.000     Second-Stage SSR 0.106 

 

State Other Indirect Taxes 

State other indirect taxes (LSOITR) respond positively both to the implicit price deflator 

of GDP at market prices (LPYN) as well as its own (two year) lag. It also responded to 

three structural break indicator variables for years 1964-65, 1996-97 and 1999-00 (Table 

4.26) 
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Table 4.26: State Other Indirect Taxes 

Dependent Variable: LSOITR       

Method: Two-Stage Least Squares    

Sample (adjusted): 1953 2007         

Instrument list: C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1) D59 S59 D68 S68  S96 D65 S65 D100 S100 D97 LSOITR(-2) 

Variable Coefficient Std. Error t-Statistic Prob.   

C 1.411 0.286 4.929 0.000 

TT 0.046 0.005 9.568 0.000 

LPYN 0.560 0.107 5.232 0.000 

D65 0.217 0.076 2.838 0.007 

S65 -0.018 0.006 -3.052 0.004 

D100 -0.860 0.291 -2.952 0.005 

S100 0.017 0.006 2.978 0.005 

D97 -0.072 0.020 -3.610 0.001 

LSOITR(-2) 0.491 0.077 6.378 0.000 

R-squared 1.000     Mean dependent var 7.887 

Adjusted R-squared 1.000     S.D. dependent var 2.153 

S.E. of regression 0.028     Sum squared resid 0.035 

F-statistic 40597.80     Durbin-Watson stat 1.850 

Prob. (F-statistic) 0.000     Second-Stage SSR 0.047 

 

State Effective Interest Rate  

The state effective interest rate (SEIR) is positively related to the long term interest rate 

in nominal terms (RLN). Two years lagged SEIR terms also significantly influence the 

SEIR (Table 4.27). 
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Table 4.27: State Effective Interest Rate 

Dependent Variable: SEIR         

Method: Two-Stage Least Squares    

Sample (adjusted): 1954 2007         

Instrument list:    C TT CKR CNTR CPRE CRRATIO DNBCB IPUB SKR 

SONTR SPRE LCPR(-1) LIPR(-1) LYAR(-1) LYIR(-1) LYSR(-1) KAR(-1) 

KIR(-1)  D68 S68 D96 S96 D55 S55 SEIR(-1 to -2)   

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.386 0.300 -1.289 0.203 

RLN 0.128 0.045 2.876 0.006 

SEIR(-1) 0.750 0.138 5.426 0.000 

SEIR(-2) 0.160 0.132 1.213 0.231 

R-squared 0.965     Mean dependent var 5.977 

Adjusted R-squared 0.963     S.D. dependent var 2.942 

S.E. of regression 0.565     Sum squared resid 15.967 

F-statistic 463.12     Durbin-Watson stat 1.997 

Prob.(F-statistic) 0.000     Second-Stage SSR 15.065 

 

4.9 Testing the Serial Correlation in Residuals 

As stated earlier, we have tested the first order serial correlation in the residuals of the 

estimated equations by directly regressing the equation residual on its first lagged values. 

Table 4.28 presents the summary of the results. Detailed results are given in Appendix 

Table A4.1. In all cases, the test concludes that no serial correlation present in the 

residuals.  
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Table 4.28: Testing for First Order Serial Correlation in the Estimated Equation 

Residuals 

Variable 

Name 

Coefficient of 

First Lag 

t-Statistic Variable 

Name 

Coefficient 

of First Lag 

t-Statistic 

RSLCPR 0.050 0.365 RSLPIMP 0.028 0.201 
RSLIPR -0.124 -0.973 RSLPEXP -0.045 -0.323 

RSLCG 0.065 0.471 RSLPI -0.126 -0.915 

RSLYAR -0.187 -1.458 RSLITR -0.037 -0.278 
RSLYIR -0.010 -0.074 RSLCPTR 0.002 0.014 

RSLYSR -0.040 -0.299 RSLIDR -0.059 -0.420 
RSLIAR 0.020 0.147 RSLSSR 0.057 0.270 

RSLIIR 0.024 0.172 RSLUDR -0.093 -0.683 

RSLIMPR 0.077 0.568 RSCEIR 0.084 0.606 
RSLEXPR 0.039 0.284 RSLSOITR 0.051 0.382 

RSRLN 0.057 0.414 RSSEIR -0.049 -0.349 
RSLPYR 0.128 0.932 RSLM3 -0.213 -1.586 

RSRSN 0.005 0.037 RSLPYN 0.019 0.137 
   RSLISR -0.071 -0.506 
Note: Details are given in Appendix Table A4.1. Variable name preceded by „RS‟ indicates residual of the 

estimated equation for the concerned dependent variable. 

  

4.10 Summary 

In this Chapter, the estimates of parameters of the stochastic equations of the model are 

shown. These estimates are obtained by using the 2SLS technique where in the first 

stage of estimation, a subset of the exogenous and lagged endogenous variables have 

been used. It is seen that the use of variables reflecting structural breaks considerably 

improves the explanatory power and statistical parameters.  
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Chapter 5 

MODEL VALIDATION: IN-SAMPLE FORECAST ACCURACY 

A model needs to be evaluated both during the process of its construction as also 

subsequent to its release. The more reliable a model turns out to be, the more useful it 

will be in decision- making situations. Although various considerations arise in model 

evaluation, the most relevant of these is its forecasting performance, i.e., its ability to 

correctly estimate, first within the sample, the values of all endogenous variables, and 

then to guide in situations outside its sample.  

 

Many available test procedures relate to single-variable forecasts which are 

compared against corresponding realizations and/or alternative forecasts. In this Chapter, 

we examine the in-sample performance of the model in terms of static and dynamic 

forecasts. In static forecasts, actual values of the lagged endogenous variables are taken. 

In dynamic forecasts, the model-predicted values of the lagged endogenous variables are 

taken. In both cases, actual values of the exogenous variables are utilized. We first 

briefly review the methodology for forecast evaluation. 

 

5.1 Evaluating Model Performance: Methodology 

a. Some General Considerations  

In evaluating a forecast two general considerations need to be borne in mind. These are: 

(i) the costs associated with prediction errors, and (ii) the costs associated with 

producing a forecast. For incorporating the former consideration into the analysis, some 

kind of cost function is introduced. If a prediction error of size x is made, then a function 

g (x) may represent the cost associated with it. Normally, g (x) is taken to be a quadratic 

function, g (x) = ax2, which implies that the costs rise in proportion to the square of the 

error. The function is symmetric in treating negative and positive errors and it has 

attractive mathematical properties. However, there may be many practical situations 

where a non-quadratic and non-symmetric error function may be relevant. Many such 

situations are listed in Granger (1969). However, in practice, it is difficult to find the 

correct form and estimate of a cost function.   

 

It has been argued by Granger and Newbold (1973) that when only ordinal 

judgments are required, the choice of the function is not too critical. As long as the cost 

functions monotonically increase from a zero to higher levels of errors, predictors will be 

ranked in the same way whether one applies one criterion or another. In general, the 
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larger the error, the larger will be the cost of error. While the performance of a model 

needs to be evaluated as a whole, many measures of the size of the forecast error relate 

to a variable by variable comparison of predictions and realizations.  

 

b. Summary Measures: Single-Variables  

Once a forecast series Pt and a series of realizations At for t = 1, 2,…., n become 

available there are various ways in which how closely the predictions emulate the 

realizations can be described. This can be done both with respect to levels and changes 

in levels of variables. It is useful to consider this distinction first.  

 

Many of the descriptive measures of forecast accuracy have evolved with 

reference to changes in variables even if the model forecasts levels. Although the 

measures can easily be adapted to refer to levels, sometimes their interpretation would 

change.  

 

When a model predicts levels, one can calculate 'changes' in one of two ways: 

(i) by successive differences between predicted levels (Pt = Pt – Pt-l) and (ii) by taking 

the difference between predicted level of a period and the actual level of the previous 

period (Pt = Pt – At-1). In the latter case, a comparison between predicted and actual 

changes is equivalent to a similar comparison between levels, i.e.  

Pt - At = (Pt – At-1) - (At – At-I) = Pt – At                              (5.1) 

 

It is not always necessary to cast the evaluation framework in terms of 

changes as long as the measures used are correctly interpreted. Some of the standard 

statistical measures of forecast accuracy available in the literature are defined as follows. 

 

(i) Correlation Coefficient between Predictions and Realizations  

The correlation coefficient between two series is designed to indicate how closely the two 

move together. This statistics is defined as: 

 

  
( )( )

PA

P A

P P A A

n


 

  


      

    (5.2) 

where, n is the sample size and ‟s are the standard deviations of P and A.  

 

 The properties of this measure, viz. it is independent of the origin and unit of 

measurement, render it somewhat inappropriate in the context of measuring forecast 
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accuracy. These properties imply that if all the forecasts were multiplied by a constant or 

a constant was added to these, this measure would not be able to pick it up. Despite this, 

the implicit scale of the measure from a minimum of -1 to a maximum of 1 remains a 

useful property.  

 

(ii) Average Absolute Error  

Average absolute error is defined as: 1 1

n n

t t t t tP A u     . This has a minimum value 

of zero when all Pt = At. It has no maximum value and it is not able to distinguish 

between turning point errors and ordinary errors.  

 

(iii) Mean Square and Root Mean Square Errors  

These measures are respectively defined as:  

 Mp = [ 1/n  (Pt – At)
2 ] and RMSQ = √ Mp                                              (5.3)                   

 

 These also have a minimum value of zero in the case of perfect forecasts. There 

is no upper limit. Their inadequacy lies in not having a proper unit of measurement. They 

give the same weight to a deviation whether a variable is measured in rupees or billion 

rupees or percentages. They however, have interesting mathematical and statistical 

properties and lend themselves to useful decompositions.  

 

(iv) Inequality Coefficients  

The inequality coefficients given in Theil (1961, 1966) are based on the mean square 

error.  In addition, they provide a suitable unit of measurement. They may be defined 

both with respect to levels and changes as given below:  

(a) Levels: With respect to levels, Theil‟s inequality coefficient may be defined as:  

 UL1 = [ (Pt – At)
2 /   At

2 ] ½          (5.4) 

 

(b) Changes in Variables: With respect to changes, it may be defined as follows: 

            UC1 = [Σ ( Pt  -  A t) 
2] ½                                                                      (5.5) 

                            (Σ  At 
2) ½ 

 

  Most of the statistics defined above have an implicit quadratic cost of error 

function and lead to a least squares ranking criterion, which has attractive properties.  
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c. Limitations of Comparisons between Predictions and Realizations  

The intuitive basis of all the measures defined above is the belief that the more closely 

predictions follow realizations, the better these are. This must however be qualified by 

the consideration that for all stochastic processes forecasts will be made with errors even 

if all the information in the universe is used (Granger, 1972). In such a case, optimal 

predictors are not necessarily those where the variances of predictions are equal to the 

variance of realizations. The point has been illustrated by decomposing the expected 

squared forecast error in the following manner:  

S = E (P- A)2 = ( μP – μA)
2 +  σ2 

P  + σ2
A – 2 ρ σ P  σ A                                         (5.6) 

 

 where μP, and μA are population means of predictions and realizations; p
2 and 

A
2 are respectively the population variances of predictions and realizations and ρ is the 

correlation coefficient. Assuming S to be a function of μP, p and , the necessary 

conditions for minimizing S can be obtained. S is minimized by taking ρ as large as 

possible with μP = μA and p =  A. While the mean of the two series should coincide, 

the variances need not be equal.  

 

d. Diagnostic Checks on Forecasts  

Apart from ranking forecasts, a comparison of predictions and realizations may also be 

used for diagnostic checks on the forecasting procedures with a view to modify them. 

Some insight into the nature of prediction errors is obtained by regressing realizations.  

At =  + Pt + ut                                                                                     (5.7)                                                                          

 

This type of line is drawn in diagram 5.1.  A value of  that is equal to zero 

means that the regression line passes through the origin and a unit value of  means 

that it coincides with the line of perfect forecasts (LPF).  RL refers to the estimated line. 

In the case of unit correlation between Pt and At (Ut = 0, Vt = 0) we will get  = 1. Thus, 

the non-zero value of , and non-unity value of  have been interpreted as 'systematic' 

errors in the forecast.  
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Chart 5.1: Errors of Bias and Slope 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 We observe from Chart 5.1 that the mean point (Pt , At) does not lie on the line 

of perfect forecast (LPF). This is a source of systematic bias and can be removed by 

shifting the regression line until the mean point lies on the LPF. As it is desirable for the 

mean point to be on the LPF, so also it is intuitively desirable that the whole regression 

line coincides with the LPF. If this is so, the forecast is called efficient (Mincer and 

Zarnotwitz, 1969). When it is not so, such efficiency can be obtained by rotating the 

shifted regression line such that it coincides with the LPF.  

 

Theil (1958) has suggested that the mean square error MP can be decomposed 

as follows: 

MP =  ( μP – μA)
2 + (Sp – r S A)

2  + (1- r2)S2
A        (5.8) 

 

where μP and μA are the sample means of predictions and realization, SP and SA are their 

standard deviations and r is the correlation coefficient between them.  The division of the 

terms on the right-hand side by the mean square error gives rise to the following 

quantities which are called „inequality proportions‟: 

 

UM  =  (P – A) / MP           mean proportion                                               (5.9) 

UR  =  (SP – r SA)
2 / MP     slope proportion                                              (5.10) 

            UD  =  (1-r2) SA / MP        disturbance proportion                                     (5.11) 
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The terms thus provide information on the relative importance of one source of 

error vis-a-vis another. The mean proportion has a positive value if μP  μA. This is due 

therefore to 'bias'. The derivation of SP for r SA is due to slope error, and the third term is 

a disturbance component.  

 

5.2 In-Sample Forecasting Performance 

From out of the total number of endogenous variables determined in the model, we have 

selected a set of variables from each of the sectors for presentation of summary 

indicators of forecasting performance as well as for diagnostic checks. These variables 

are: agricultural output at constant prices (YAR), industrial output at constant prices 

(YIR), and services sector output in real terms (YSR), GDP at factor cost at 1999-00 

prices (YR), agriculture investment (IAR) and industrial investment (IIR).  

 

 Among the monetary variables, we have given results for broad money (M3). 

With respect of price variable we have given result for implicit price deflators of GDP at 

market prices (PYN) and GDP at factor cost (PYR) and implicit price deflator of 

investment (PI). From the external sector, results are provided for imports and exports in 

real terms (IMPR and EXPR) and unit value of exports (PEXP) and imports (PIMP) and 

current account surplus. 

 

 Among the fiscal variables, information are given for income tax revenue (ITR), 

corporation tax revenue (CPT), Union excise duties (UDR), import duty revenues (IDR), 

and state sales tax revenues (SSR). In addition indicator of performance about central 

and state revenue deficit (CRD and SRD), and central and states debt (CDEBT and 

SDEBT) and centre and state revenue receipts are also given. Results are given for the 

period 1980-81 to 2006-07. In all cases, comparisons are made between actual, static 

and dynamic forecasts.    

 

 The model is solved in a manner where the residuals are used as extra 

exogenous variables. This is so because in a model that is specified in terms of levels 

with a trend characterized by structural breaks, the estimated parameters are such that 

while the estimated variables keep around the mean values which may be shifting over 

time, it is the residuals which account for movement over the trend with the shifting 

mean values. To capture the movement over time of the endogenous variables we need 

to utilize the residuals which are all stationary. When this is done the model is able to 

trace not only the movement of the levels of the variables but also changes in the 

variables. It is not surprising therefore that the in-sample forecasts are able to nearly 
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fully replicate the growth rates of the variables not only in static but also dynamic 

forecasts.   

 

5.3 Output Variables 

The in-sample forecast values for selected endogenous variables for the period 1980-81 

to 2006-07 are given in Appendix Table A5.1  We can here use the statistical measures of 

forecast accuracy to evaluate forecasting performance. 

 

Table 5.1 presents magnitudes of the summary measures of forecast accuracy 

(RMSQ and Theil Q) with respect to first differences of the real sector output variables. 

As far as predicted growth rates in the static case are concerned, the inequality 

coefficient is close to 0 for most of the variables. These figures indicate that the growth 

rates of output are better predicted by the model.  However, in all cases the overall 

magnitude of error is quite small and the share of systematic errors (bias and slope are 

also small).  In the dynamic case, the inequality coefficient ranges from 0.007 (for YR) 

and 0.284 (for IAR). It is 0.017 for YIR.  

 

Table 5.1: Real Output: Summary Indicators of Performance 

Variable RMSQ Theil Q Decomposition of Mean Sq Error 

Bias Slope Covariance 

YR      

Static 11556.8 0.008 0.059 0.000 0.941 

Dynamic 11172.9 0.007 0.022 0.008 0.970 

YAR      

Static 6316.4 0.017 0.271 0.097 0.631 

Dynamic 5011.0 0.013 0.044 0.037 0.919 

YIR      

Static 4382.9 0.015 0.005 0.012 0.983 

Dynamic 5176.3 0.017 0.263 0.009 0.727 

YSR      

Static 11151.3 0.013 0.000 0.009 0.991 

Dynamic 11442.8 0.013 0.000 0.005 0.995 

IAR      

Static 5347.8 0.286 0.018 0.029 0.953 

Dynamic 5312.4 0.284 0.017 0.028 0.956 

 



94 

5.3 Investment Variables 

Table 5.1 also gives information on sectoral investment for agriculture and industry. It is 

observed that the model predicts both agriculture investment and industrial investment 

accurately.  

 

5.4 Monetary Sector 

Table 5.2 provides the estimates of the summary statistics of forecasting accuracy with 

respect to first differences of the monetary variables. As far as predicted growth rates in 

the static case are concerned, the inequality coefficient ranges from 0 in both M0 and 

M3. Thus, the model predicts all these variables accurately. The systematic errors of bias 

or slope are also of a small magnitude if not negligible. 

 

Table 5.2: Monetary and Price Variables: Summary Indicators of Performance 

Variable RMSQ Theil Q Decomposition of Mean Sq Error 

Bias Slope Covariance 

M3      

Static 1897.1 0.0 0.007 0.002 0.991 

Dynamic 3217.3 0.0 0.105 0.496 0.398 

M0      

Static 0.10 0.00 0.023 0.183 0.792 

Dynamic 0.10 0.00 0.038 0.151 0.811 

PYN      

Static 1.16 0.01 0.000 0.000 1.000 

Dynamic 0.00 0.00 0.012 0.040 0.932 

PYR      

Static 1.17 0.02 0.000 0.000 1.000 

Dynamic 1.62 0.02 0.159 0.029 0.812 

PI      

Static 0.34 0.00 0.004 0.024 0.972 

Dynamic 0.60 0.01 0.156 0.042 0.802 

 

5.5 Price Indices 

In this section, we look at the model‟s capacity to forecast various price variables. Table 

5.2 provides the estimates of the summary statistics of forecasting accuracy with respect 

to first differences of the price variables.  As far as predicted growth rates in the static 

case are concerned, the inequality coefficient ranges from 0  

(for all except PYN) and 0.02 (for PYR). In the dynamic case, the inequality coefficient 

ranges from 0 (for all except PI) and 0.02 (for PYR). Thus, the model predicts all these 
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variables accurately. The systematic errors of bias or slope are also of a small magnitude 

if not negligible. 

 

5.6 External Sector 

In this section, we look at the model‟s capacity to forecast various indicators relating to 

external sector such as exports, imports, unit value import and unit value of exports. 

Table 5.3 provides the estimates of the summary statistics of forecasting accuracy with 

respect to first differences of the external sector variables. It is observed that the model 

predicts all these variables as accurate as possible. The systematic errors of bias or slope 

are also of a small magnitude if not negligible. 

 

Table 5.3: External Sector Variables: Summary Indicators of Performance 

Variable 
 

RMSQ Theil Q Decomposition of Mean Sq Error 

Bias Slope Covariance 

EXPR      

Static 3894.3 0.016 0.023 0.154 0.823 

Dynamic 3894.3 0.016 0.023 0.154 0.823 

IMPR      

Static 4561.4 0.017 0.010 0.006 0.983 

Dynamic 4635.5 0.017 0.097 0.231 0.672 

PEXP      

Static 0.52 0.006 0.169 0.018 0.813 

Dynamic 0.34 0.004 0.001 0.010 0.989 

PIMP      

Static 1.41 0.017 0.072 0.175 0.753 

Dynamic 2.26 0.028 0.001 0.116 0.884 

CAS      

Static 7513.9 0.353 0.055 0.264 0.681 

Dynamic 4116.5 0.193 0.054 0.551 0.395 

 

5.7 Fiscal Sector 

In this section, we look at the model‟s capacity to forecast various indicators relating to 

fiscal sector such as income tax revenues, corporation tax revenues, union excise duties, 

import duty revenues, state sales tax revenues, revenue deficits of states and centre, 

central debt and states borrowings.  The estimates of the summary statistics of 

forecasting accuracy with respect to first differences of the fiscal sector variables (tax 

revenues) are given in Table 5.4. It is observed from the results that the model predicts 
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all these variables accurately.  The systematic errors of bias or slope are also of a small 

magnitude if not negligible. 

 

Table 5.4: Selected Tax Revenues: Summary Indicators of Performance 

Variable RMSQ Theil Q Decomposition of Mean Sq Error 

Bias Slope Covariance 

ITR      

Static 991.0 0.038 0.015 0.249 0.736 

Dynamic 1002.3 0.038 0.000 0.195 0.805 

CPTR      

Static 3270.6 0.077 0.004 0.072 0.924 

Dynamic 3284.0 0.077 0.008 0.086 0.907 

UDR      

Static 675.2 0.012 0.048 0.018 0.933 

Dynamic 635.0 0.012 0.016 0.002 0.983 

IDR      

Static 880.1 0.025 0.017 0.172 0.811 

Dynamic 1025.1 0.029 0.025 0.201 0.774 

SSR      

Static 1211.9 0.021 0.005 0.104 0.892 

Dynamic 1377.5 0.023 0.112 0.163 0.725 

 

Finally, we report the estimates of the summary statistics of forecasting 

accuracy with respect to first differences of the fiscal sector variables (deficit as well as 

debt variables) in Table 5.5. It is observed from the results that the model predicts all 

these variables accurately. The systematic errors of bias or slope are also of a small 

magnitude if not negligible. 
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Table 5.5: Selected Fiscal Variables: Summary Indicators of Performance 

Variable RMSQ Theil Q Decomposition of Mean Sq Error 

Bias Slope Covariance 

CRD          

Static 2277.3 0.043 0.001 0.009 0.990 

Dynamic 2359.2 0.044 0.052 0.077 0.871 

SRD      

Static 3024.5 0.112 0.001 0.024 0.976 

Dynamic 4966.7 0.183 0.316 0.145 0.539 

CRR      

Static 2625.3 0.016 0.000 0.041 0.959 

Dynamic 2686.1 0.016 0.023 0.089 0.888 

CDEBT      

Static 0.00 0.000 0.000 0.000 0.000 

Dynamic 0.80 0.000 0.971 0.022 0.007 

SDEBT      

Static 0.06 0.000 0.037 0.030 0.935 

Dynamic 1.26 0.000 0.995 0.003 0.003 

 

5.7 Summary 

In this Chapter, we have looked at the capacity of the model to estimate the endogenous 

variables within the sample by comparing realizations in to the model generated 

predictions that are static, where actual values of exogenous and lagged endogenous 

variables are used and dynamic where actual values of exogenous but model generated 

values of the lagged endogenous variables are used. It is shown by the comparisons of 

levels, changes of levels and growth rates that the model is able to replicate the 

increments of the endogenous variables with remarkable accuracy in most cases and for 

a few cases where there are some departures, the magnitude if deviation is quite small. 

In particular, the systematic errors of bias and slope are negligible.    
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Chapter 6 

FORECASTS: BASE AND REFORM SCENARIOS 

In this Chapter, we present forecasts generated from the model (i.e., forecasts of 

endogenous variables) for the period from 2008-09 to 2014-15.  Generation of the model 

forecasts requires that exogenous variables be independently forecasted and policy 

variables are provided suitable values during the forecast period. The basic features of 

the forecast of the exogenous (policy as well as non policy) variables is summarized in 

the Appendix A6.1.  In the following section, we present the forecasts of the major macro 

variables and in the subsequent sections we provide the details of forecasts of selective 

fiscal variables relating to the centre, states and combined account of both centre and 

states. 

 

 It may be noted that in a model where a number of structural breaks in various 

relationships among the macro variables have characterized the sample period, it is the 

parameters of the last estimated structural break which will apply in the forecast period. 

The assumption is that there have not been any new structural breaks in the period 

beyond the sample period. If the last few years of the sample period or in the period 

since then have gone through any structural breaks, they remain unidentified because a 

minimum number of observations, say five or six, are needed to estimate the changed 

parameters. There may however be exogenous information to believe that the period 

beyond the sample period may also change some the structural relations. These can only 

be handled in a judgmental through changing either the intercepts or slope coefficients in 

the relevant cases.  

 

 The forecasts presented are to be taken as conditional forecasts, that is they are 

conditional upon (a) the independently projected path of exogenous variables and (b) 

stability of last observed structural breaks into the forecast period subject to any 

modifications brought about based on exogenous information. We have developed a base 

scenario under specified assumptions and two alternative scenarios reflecting accelerated 

pace of fiscal consolidation. In one case, the impact of introducing a comprehensive 

goods and services tax (GST) is also reflected in a preliminary way.  

 

6.1 Base Scenario Forecasts 

In this section, we present forecasts of the macro variables generated from the model for 

the period from 2008-09 to 2014-15 in the base scenario. Specifically, we present the 

annual growth rate of macro variables in constant 1999-00 prices (i.e., in real term) in 
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Table 6.1 and forecasts of these variables as relative to GDP during the forecast periods 

in Table 6.2. 

 

Table 6.1: Forecasts of Macro Indicators: Growth Rates 

 (percent) 

Year 
 

GDP At 
Factor Cost 

At 1999-00 

Prices (YR) 

GDP At 
Current 

Market 

Prices (YN) 

Output In 
Agriculture 

(YAR) 

Output In 
Industry 

(YIR) 

Output 
In 

Services 

(YSR) 

Private 
Income 

(PVYR) 

2008-09 6.91 13.16 2.73 4.40 8.86 0.15 

2009-10 7.09 12.70 -0.82 8.15 8.89 6.48 

2010-11 8.65 16.27 6.71 7.17 9.55 8.55 

2011-12 8.60 14.93 3.07 6.90 10.41 8.49 

2012-13 8.63 15.30 3.19 6.71 10.37 8.60 

2013-14 8.72 15.53 3.30 6.49 10.43 8.73 

2014-15 8.32 15.13 -0.25 6.24 10.52 8.31 

 

Year 

 
 

Private 

Consumption 

Expenditure 
(CPR) 

Private 

Investment 

Expenditure 
(IPR) 

Government 

Consumption 

Expenditure 
(CGR) 

Government 

Investment 

Expenditure 
(IG) 

Current 
Prices 

Exports 

(EXPR) 

Imports 

(IMPR) 

2008-09 2.10 0.82 23.31 71.05 11.54 20.89 

2009-10 5.38 7.80 10.88 2.10 13.61 3.86 

2010-11 7.49 15.30 9.35 4.81 15.63 10.15 

2011-12 7.67 14.32 9.36 8.07 15.06 13.71 

2012-13 7.73 15.61 9.36 10.84 14.51 15.30 

2013-14 7.78 16.19 9.36 11.36 14.67 16.12 

2014-15 7.47 15.46 9.37 11.80 14.81 16.69 

Year 

 

Broad Money 

Supply (M3) 

Reserve 

Money (M0) 

Implicit 

Price 
Deflator of 

Gdpmp 
(PYN) 

Implicit 

Price 
Deflator of 

Investment 
(PI) 

Unit 

Value of 
Exports 

(PEXP) 

Unit 

Value 
of 

Imports 
(PIMP) 

2008-09 18.01 16.13 6.49 4.57 4.41 4.91 

2009-10 20.23 18.99 5.67 5.56 5.13 5.55 

2010-11 20.50 19.11 7.37 6.17 6.39 6.45 

2011-12 20.89 19.21 6.12 5.74 6.21 5.97 

2012-13 21.27 19.31 6.32 5.32 5.90 5.51 

2013-14 21.27 19.39 6.43 5.30 5.81 5.45 

2014-15 21.46 19.46 6.42 5.46 5.81 5.56 
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a. Macro Indicators 

The average growth rate in real GDP will pick up gradually and by 2013-14 it will be close 

to 9 percent. The industrial sector growth rate will vary between 6.2 to 8.2 percent 

during the period from 2009-10 to 2014-15. Agricultural growth rate will be averaged 

around 3 percent with some volatility during the same period.  The service sector growth 

in general is close to 10 percent or above upto the period 2014-15. The ratio of inflation 

as measured by implicit price deflator of GDP at market prices averages more than 6 

percent although the investment price deflator is marginally above 5 percent. Reserve 

money (M0) will grow at an annual rate of slightly higher than 19 percent and broad 

money (M3) at a rate in the range of 20.5 to 21.5 during the period from 2010-11 to 

2014-15. The growth of exports and imports progressively will increase over this period.   

 

   

Table 6.2: Forecasts of Macro Indicators: Relative to GDP 

As % of GDP at factor cost 1999-00 prices 

Year 
 

Private 
Consumption 

Expenditure 

(CPR) 

Private 
Investment 

Expenditure 

(IPR) 

Government 
Consumption 

Expenditure 

(CGR) 

Output In 
Agriculture 

(YAR) 

Output 
In 

Industry 

(YIR) 

Output 
In 

Services 

(YSR) 

2008-09 59.07 26.60 17.58 17.07 18.94 63.99 

2009-10 58.13 26.78 18.21 15.81 19.13 65.06 

2010-11 57.50 28.42 18.32 15.52 18.87 65.60 

2011-12 57.01 29.91 18.45 14.73 18.57 66.69 

2012-13 56.54 31.83 18.57 13.99 18.25 67.76 

2013-14 56.05 34.02 18.69 13.30 17.87 68.83 

2014-15 55.61 36.27 18.87 12.25 17.53 70.23 

As % of GDP at current market prices Prices Indices (1999-00=100)  

Year 

 
 

Government 

Investment 
Expenditure 

(IG) Current 

Prices 

Current 

Account 
Surplus 

(CAS) 

Implicit 

Price 
Deflator of 

Gdpmp 

(PYN) 

Implicit 

Price 
Deflator of 

Investment 

(PI) 

Unit 

Value of 
Exports 

(PEXP) 

Unit 

Value of 
Imports 

(PIMP) 

2008-09 17.00 -4.73 147.6 153.2 142.5 144.6 

2009-10 15.40 -2.42 156.0 161.8 149.8 152.7 

2010-11 13.88 -1.18 167.5 171.8 159.3 162.5 

2011-12 13.05 -0.88 177.7 181.6 169.2 172.2 

2012-13 12.55 -1.05 189.0 191.3 179.2 181.7 

2013-14 12.10 -1.45 201.1 201.4 189.6 191.6 

2014-15 11.75 -2.07 214.0 212.4 200.7 202.3 
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Table 6.3 shows that the short and long term interest rates in nominal terms will 

remain as per the forecast in the range of 7 to 8.5 percent. 

 

Tables 6.2 shows the share of sectoral output over the period upto 2014-15. It 

indicates that agriculture will fall by nearly 5 percentage points in 2014-15 as compared 

to 2008-09 level whereas that of the services will increase by almost a similar margin. 

The current account will remain in deficit throughout this forecast period.  

 

Table 6.3: Interest Rates: Nominal 

     (percent) 

Year 

 

Long Term 

Interest Rate 

(RLN) 

Short Term 

Interest Rate 

(RSN) 

Effective 

Interest Rate 

(SEIR) 

Effective 

Interest Rate 

(CEIR) 

2008-09 7.63 7.47 8.09 6.41 

2009-10 7.35 7.18 7.94 6.31 

2010-11 7.51 7.37 7.82 6.24 

2011-12 7.84 7.75 7.75 6.23 

2012-13 8.13 8.09 7.71 6.25 

2013-14 8.32 8.35 7.70 6.30 

2014-15 8.45 8.55 7.70 6.36 

   

b. Central Finances  

Table 6.4 shows the growth and buoyancy of major central taxes in the base scenario. 

The income tax the buoyancy will be around 1.2 during 2010-11 to 2014-15 and that of 

corporate tax will be slightly higher, ranging from 1.3 to 1.4 during this period. The 

buoyancy of the two indirect taxes will be much lower. The service tax buoyancy will 

remain in the range of 1.2 to 1.35.   

 

Table 6.5 shows that the net central tax revenue will increase relative to GDP by 

a small margin of 0.5 percentage points while non-tax revenues fall on the assumption of 

a 12 percent annual growth rate. This growth rate has to be stepped up considerably if 

centre‟s net revenue receipts relative to GDP are to increase during the forecast period. 
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Table 6.4: Central Finances: Tax Revenues 

 

Year 

Income 

Tax (ITR) 

Corporation 

Tax (CPTR) 

Union 

Excise 
Duties 

(UDR) 

Customs 

Duties 
(IDR) 

Service 

Tax 
(CSTR) 

Other 

Taxes 
(COTR) 

2008-09 97530 180709 141280 111223 65000 66990 

2009-10 113808 220531 150689 119771 65000 67027 

2010-11 135765 267565 164934 129568 78000 80230 

2011-12 160637 324089 180396 143074 93600 96053 

2012-13 190496 392111 197390 160464 112320 115018 

2013-14 226225 473783 216293 181730 134784 137752 

2014-15 268000 571585 235467 207132 161741 165005 

Growth Rates      

2008-09 17.03 19.30 6.33 17.32 26.70 -4.37 

2009-10 16.69 22.04 6.66 7.69 0.00 0.06 

2010-11 19.29 21.33 9.45 8.18 20.00 19.70 

2011-12 18.32 21.13 9.37 10.42 20.00 19.72 

2012-13 18.59 20.99 9.42 12.16 20.00 19.74 

2013-14 18.76 20.83 9.58 13.25 20.00 19.77 

2014-15 18.47 20.64 8.86 13.98 20.00 19.78 

As % of GDPmp at Current Prices    

2008-09 1.83 3.40 2.65 2.09 1.22 1.26 

2009-10 1.90 3.68 2.51 2.00 1.08 1.12 

2010-11 1.95 3.84 2.37 1.86 1.12 1.15 

2011-12 2.00 4.04 2.25 1.79 1.17 1.20 

2012-13 2.06 4.24 2.14 1.74 1.22 1.24 

2013-14 2.12 4.44 2.03 1.70 1.26 1.29 

2014-15 2.18 4.65 1.92 1.69 1.32 1.34 

Year-wise Buoyancy of Taxes     

2008-09 1.29 1.47 0.48 1.32 2.03 -0.33 

2009-10 1.31 1.74 0.52 0.61 0.00 0.00 

2010-11 1.19 1.31 0.58 0.50 1.23 1.21 

2011-12 1.23 1.41 0.63 0.70 1.34 1.32 

2012-13 1.21 1.37 0.62 0.79 1.31 1.29 

2013-14 1.21 1.34 0.62 0.85 1.29 1.27 

2014-15 1.22 1.36 0.59 0.92 1.32 1.31 
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Table 6.5: Central Finances: Revenue Receipts 

Year Gross Central 

Taxes (CGTR) 

Share Of 

States In 
Central Taxes 

(SCTR) 

Net Central 

Tax 
Revenue 

Non-Tax 

Revenue 
(CNTR) 

Revenue 

Receipts 
(CRR) 

(Net) 

2008-09 597731 152471 445260 96235 592019 

2009-10 671827 172244 499583 107783 607366 

2010-11 778061 202296 575765 120717 696482 

2011-12 904249 235105 669144 135203 804347 

2012-13 1055479 274425 781055 151428 932483 

2013-14 1235782 321303 914479 169599 1084078 

2014-15 1447189 376269 1070920 189951 1260871 

Growth Rates         

2008-09 12.24 11.87 12.37 3.35 16.57 

2009-10 12.40 12.97 12.20 12.00 2.59 

2010-11 15.81 17.45 15.25 12.00 14.67 

2011-12 16.22 16.22 16.22 12.00 15.49 

2012-13 16.72 16.72 16.72 12.00 15.93 

2013-14 17.08 17.08 17.08 12.00 16.26 

2014-15 17.11 17.11 17.11 12.00 16.31 

As % of GDPmp at Current Prices     

2008-09 11.23 2.86 8.37 1.81 11.12 

2009-10 11.20 2.87 8.33 1.80 10.13 

2010-11 11.16 2.90 8.26 1.73 9.99 

2011-12 11.28 2.93 8.35 1.69 10.04 

2012-13 11.42 2.97 8.45 1.64 10.09 

2013-14 11.57 3.01 8.57 1.59 10.15 

2014-15 11.77 3.06 8.71 1.55 10.26 

 

 Table 6.6 indicates the growth of expenditures in the central budget during the 

forescast period. It is expected that after the 2008-09 fiscal stimulus centre‟s primary 

revenue expenditure will grow at a steady rate of about 14 percent. The interest 

payment will grow at a progressively increasing growth rate ranging from 10.3 to 13.2 

percent per annum. If this growth profile is maintained for expenditures, the balance 

from current revenues to support plan expenditure will increase as percentage of GDP. 
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Table 6.6:  Central Finances: Expenditures 

Year Revenue 
Expenditures 

(CRE) 

Interest 
Payments 

(CIP) 

Primary 
Revenue 

Expenditure 
(CPRE) 

Non-
Plan 

Primary 
Rev 
Exp. 

Capital 
Expenditure 

(CKE) 

Plan 
Expenditure 

Balance 
From 

Current 
Revenues 

2008-09 753422 181828 571594 342956 -45817 228638 67235 

2009-10 849445 197828 651617 390970 120512 260647 18567 

2010-11 961024 218180 742844 445706 194929 297138 32596 

2011-12 1092907 246065 846842 508105 216688 338737 50177 

2012-13 1243794 278394 965400 579240 244286 386160 74849 

2013-14 1415755 315199 1100556 660334 279292 440222 108545 

2014-15 1611313 356680 1254633 752780 321429 501853 151411 

Growth Rates             

2008-09 28.15 10.52 35.00 35.00 -116.87 35.00 -24.72 

2009-10 12.75 8.80 14.00 14.00 -363.03 14.00 -72.38 

2010-11 13.14 10.29 14.00 14.00 61.75 14.00 75.56 

2011-12 13.72 12.78 14.00 14.00 11.16 14.00 53.94 

2012-13 13.81 13.14 14.00 14.00 12.74 14.00 49.17 

2013-14 13.83 13.22 14.00 14.00 14.33 14.00 45.02 

2014-15 13.81 13.16 14.00 14.00 15.09 14.00 39.49 

As % of GDPmp at Current Prices     

2008-09 14.16 3.42 10.74 6.44 -0.86 4.30 1.26 

2009-10 14.16 3.30 10.86 6.52 2.01 4.35 0.31 

2010-11 13.78 3.13 10.65 6.39 2.80 4.26 0.47 

2011-12 13.64 3.07 10.57 6.34 2.70 4.23 0.63 

2012-13 13.46 3.01 10.45 6.27 2.64 4.18 0.81 

2013-14 13.26 2.95 10.31 6.18 2.62 4.12 1.02 

2014-15 13.11 2.90 10.21 6.12 2.61 4.08 1.23 

 

 Table 6.7 indicates the position of various deficit and debt indicators for the 

centre in the base scenario. A distinction is made between the budgeted or fiscal deficit 

and the increment to liabilities because of off-budget borrowings. The budgeted fiscal 

deficit will fall progressively over the years but will remain much above the FRBMA target 

of 3 percent for the centre. The revenue account will remain in deficit through out this 

period although it will progressively fall. In spite of this with a high nominal GDP growth, 

the debt-GDP ratio of the centre will fall by nearly 8 percentage points and will be just 

above 50 percent. This will be still much higher than the benchmark level of 28 percent 

that was suggested by the Twelfth Finance Commission.  
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Table 6.7:  Central Finances: Deficits and Debt 

Year Fiscal Deficit 

(Official) 
(CFDO) 

Revenue 

Deficit (CRD) 

Primary 

Deficit 

Fiscal 

Deficit 
(Derived) 

(CFDD) 

Outstanding 

Liabilities 
(CDEBT) 

2008-09 326515 161402 144687 298649 3136075 

2009-10 400996 242080 203168 359377 3495452 

2010-11 441096 264542 222916 456096 3951548 

2011-12 485205 288560 239140 501705 4453253 

2012-13 533726 311311 255333 551876 5005129 

2013-14 587098 331678 271899 607063 5612192 

2014-15 645808 350442 289128 667770 6279962 

Growth Rates         

2008-09 157.28 101.63 -484.69 -0.06 10.53 

2009-10 22.81 49.99 40.42 20.33 11.46 

2010-11 10.00 9.28 9.72 26.91 13.05 

2011-12 10.00 9.08 7.28 10.00 12.70 

2012-13 10.00 7.88 6.77 10.00 12.39 

2013-14 10.00 6.54 6.49 10.00 12.13 

2014-15 10.00 5.66 6.34 10.00 11.90 

As % of GDPmp at Current Prices    

2008-09 6.14 3.03 2.72 5.61 58.93 

2009-10 6.69 4.04 3.39 5.99 58.28 

2010-11 6.33 3.79 3.20 6.54 56.66 

2011-12 6.05 3.60 2.98 6.26 55.56 

2012-13 5.78 3.37 2.76 5.97 54.16 

2013-14 5.50 3.11 2.55 5.69 52.56 

2014-15 5.25 2.85 2.35 5.43 51.09 

  

  

c. State Finances 

Table 6.8 indicates the position of state finances in the forecast period in the base 

scenario. As percentage of GDP states‟ own tax revenue is predicted to increase over the 

period by a margin of nearly 0.8 percentage points as a result of the buoyancy of state 

sales taxes, ranging between 1.17 and 1.21 during 2009-10 to 2014-15. On the 

expenditure side, it is assumed that states will be able to control the rate of growth of 

their primary revenue expenditure at about 12 percent during the period from 2010-11 to 

2014-15 (Table 6.9). 
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Table 6.8: State Finances: Revenue Receipts 

Year Own Tax 

Revenues 
Of Which 

(SOTR) 

Sales 

Tax/State 
Vat (SSR) 

State 

Other 
Major 

Indirect 
Taxes 

(SOITR) 

States' 

Share 
In 

Central 
Taxes 

(SCTR) 

Own 

Non-Tax 
Revenue 

(SONTR) 

Grants 

From 
Centre 

(GRANTS) 

Total 

Revenue 
Receipts 

(SRR) 

2008-09 342929 207250 127696 152471 61095 145472 720396 

2009-10 395337 239155 147401 172244 67204 167292 822349 

2010-11 466523 284371 172493 202296 73925 192386 957428 

2011-12 545933 335236 200072 235105 81317 221244 1108127 

2012-13 641496 395931 233877 274425 89449 254431 1286782 

2013-14 753609 468391 272361 321303 98394 292595 1495581 

2014-15 883912 551400 318370 376269 108233 336485 1737548 

Growth Rate       

2008-09 15.62 15.74 15.98 11.87 10.00 14.68 16.88 

2009-10 15.28 15.39 15.43 12.97 10.00 15.00 14.15 

2010-11 18.01 18.91 17.02 17.45 10.00 15.00 16.43 

2011-12 17.02 17.89 15.99 16.22 10.00 15.00 15.74 

2012-13 17.50 18.11 16.90 16.72 10.00 15.00 16.12 

2013-14 17.48 18.30 16.45 17.08 10.00 15.00 16.23 

2014-15 17.29 17.72 16.89 17.11 10.00 15.00 16.18 

As % of GDP at Market Prices     

2008-09 6.44 3.89 2.40 2.86 1.15 2.73 13.54 

2009-10 6.59 3.99 2.46 2.87 1.12 2.79 13.71 

2010-11 6.69 4.08 2.47 2.90 1.06 2.76 13.73 

2011-12 6.81 4.18 2.50 2.93 1.01 2.76 13.83 

2012-13 6.94 4.28 2.53 2.97 0.97 2.75 13.92 

2013-14 7.06 4.39 2.55 3.01 0.92 2.74 14.01 

2014-15 7.19 4.49 2.59 3.06 0.88 2.74 14.13 

Buoyancy        

2008-09 1.187 1.196 1.214 0.902 0.760 1.115 1.283 

2009-10 1.204 1.212 1.215 1.021 0.788 1.181 1.115 

2010-11 1.107 1.162 1.046 1.072 0.615 0.922 1.009 

2011-12 1.140 1.198 1.071 1.086 0.670 1.005 1.054 

2012-13 1.144 1.183 1.104 1.093 0.654 0.980 1.054 

2013-14 1.125 1.178 1.059 1.100 0.644 0.966 1.045 

2014-15 1.143 1.171 1.116 1.130 0.661 0.991 1.069 
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 For the states, the sales tax/statevat buoyancy is estimated to be in the range of 

1.16 to 1.20 during 2010-11 to 2014-15. States‟ share in central taxes and grants are 

projected forward on historical basis. Changes recommended by the Thirteenth Finance 

Commission will further improve state finances if they involve additional transfers to the 

states as compared to the historical pattern, particularly the last five years.  

 

Table 6.9:  State Finances: Expenditures 

Year Revenue 

Expenditures 
(SRE) 

Interest 

Payments  
(SIP) 

Primary 

Revenue 
Expenditure 

(SPRE) 

Capital 

Expenditure 
(SKE) 

Total 

Expenditure 
(SRE+SKE) 

2008-09 707528 108149 599379 173301 880829 

2009-10 806637 117351 689286 215409 1022047 

2010-11 903633 131632 772001 283126 1186759 

2011-12 1013281 148640 864641 358240 1371521 

2012-13 1137129 168731 968398 452201 1589330 

2013-14 1276815 192210 1084605 566323 1843138 

2014-15 1434283 219525 1214758 702565 2136848 

Growth Rate     

2008-09 17.44 5.02 20.00 39.47 21.21 

2009-10 14.01 8.51 15.00 24.30 16.03 

2010-11 12.02 12.17 12.00 31.44 16.12 

2011-12 12.13 12.92 12.00 26.53 15.57 

2012-13 12.22 13.52 12.00 26.23 15.88 

2013-14 12.28 13.92 12.00 25.24 15.97 

2014-15 12.33 14.21 12.00 24.06 15.94 

As % of GDP at Market Prices    

2008-09 13.29 2.03 11.26 3.26 16.55 

2009-10 13.45 1.96 11.49 3.59 17.04 

2010-11 12.96 1.89 11.07 4.06 17.02 

2011-12 12.64 1.85 10.79 4.47 17.11 

2012-13 12.30 1.83 10.48 4.89 17.20 

2013-14 11.96 1.80 10.16 5.30 17.26 

2014-15 11.67 1.79 9.88 5.72 17.38 

 

 Table 6.10 indicates the deficit and debt profile of the state governments during 

the forecast period. It is predicted that the State governments will maintain the fiscal 

deficit-GDP ratio of slightly above 3 percent and will maintain a surplus on revenue 

account throughout the forecast period. In their case also the debt-GDP ratio will be 

expected fall although by a smaller margin as compare to the centre. However, 
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throughout the period 2010-11 to 2014-15 they will be able to maintain the aggregate 

debt-GDP ratio below 28 percent which is the benchmark suggested by the Twelfth 

Finance Commission. 

 

Table 6.10:  State Finances: Deficits and Debt 

Year Fiscal 
Deficit 

Budgeted 

(SFDO) 

Revenue 
Deficit (SRD) 

Primary 
Deficit 

(SFDO-SIP) 

Fiscal Deficit 
Derived 

(Increment to 

Liabilities) 
SFDD 

Outstanding 
Liabilities 

(SDEBT) 

2008-09 140345 -12868 32196 141817 1478861 

2009-10 196484 -15712 79133 204909 1683770 

2010-11 225956 -53795 94324 234803 1918573 

2011-12 259850 -94846 111210 269138 2187711 

2012-13 298827 -149653 130096 308580 2496291 

2013-14 343651 -218766 151441 353892 2850183 

2014-15 395199 -303265 175673 405952 3256135 

Growth Rate     

2008-09 30.0 -7.5 547.0 64.5 10.6 

2009-10 40.0 22.1 145.8 44.5 13.9 

2010-11 15.0 242.4 19.2 14.6 13.9 

2011-12 15.0 76.3 17.9 14.6 14.0 

2012-13 15.0 57.8 17.0 14.7 14.1 

2013-14 15.0 46.2 16.4 14.7 14.2 

2014-15 15.0 38.6 16.0 14.7 14.2 

As % of GDP at Market Prices    

2008-09 2.64 -0.24 0.60 2.66 27.79 

2009-10 3.28 -0.26 1.32 3.42 28.07 

2010-11 3.24 -0.77 1.35 3.37 27.51 

2011-12 3.24 -1.18 1.39 3.36 27.29 

2012-13 3.23 -1.62 1.41 3.34 27.01 

2013-14 3.22 -2.05 1.42 3.31 26.69 

2014-15 3.21 -2.47 1.43 3.30 26.49 

 

d. Combined Finances  

Tables 6.11 and 6.12 provide the profile of combined finances of central and state 

governments. In the case of combined finances, there will be a considerable increase in 

capital expenditures that will reach a level of 7.5 percent of GDP by 2014-15. The overall 

fiscal deficit is predicted to fall to 7.8 percent which is 1.8 percentage points above the 

bench mark of 6 percent of GDP. The revenue deficit will also fall and by 2014-15 a near 
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balance on revenue account is achieved in the combined finances of centre and state 

governments. The outstanding liabilities will fall below 70 percent by 2014-15. 

 

Table 6.11:  Combined Finances: Revenue Receipts 

Year Tax Revenues 

(CBTR) 

Direct Taxes 

(CBDTR) 

Indirect 

Taxes 
(CBITR) 

Primary 

Revenue 
Expenditure 

(CBPRE) 

Capital 

Expenditure 
(CBKE) 

2008-09 996066 292715 703351 1042587 79950 

2009-10 1129700 350987 778713 1192405 301354 

2010-11 1301622 422475 879147 1343133 386107 

2011-12 1499691 506744 992948 1512980 480710 

2012-13 1736468 607926 1128542 1704382 599842 

2013-14 2015823 729125 1286698 1920083 746371 

2014-15 2340758 873069 1467689 2163174 921961 

Growth Rates     

2008-09 20.27 17.00 21.69 28.47 -69.11 

2009-10 13.42 19.91 10.71 14.37 276.93 

2010-11 15.22 20.37 12.90 12.64 28.12 

2011-12 15.22 19.95 12.94 12.65 24.50 

2012-13 15.79 19.97 13.66 12.65 24.78 

2013-14 16.09 19.94 14.01 12.66 24.43 

2014-15 16.12 19.74 14.07 12.66 23.53 

As % of GDPmp at Current Prices    

2008-09 18.72 5.50 13.22 19.59 1.50 

2009-10 18.84 5.85 12.98 19.88 5.02 

2010-11 18.66 6.06 12.61 19.26 5.54 

2011-12 18.71 6.32 12.39 18.88 6.00 

2012-13 18.79 6.58 12.21 18.44 6.49 

2013-14 18.88 6.83 12.05 17.98 6.99 

2014-15 19.04 7.10 11.94 17.60 7.50 

  

Overall, for the combined finances, the total tax revenues relative to GDP at 

current market prices will increase marginally over the forecast period and exceed 19 

percent by 2014-15. This increase is expected mainly due to an increase in the ratio of 

direct taxes to GDP that will increase by about 1.5 percentage points (whereas the 

indirect taxes will fall relative to GDP).  
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Table 6.12:  Combined Finances: Deficits and Debt 

Year Fiscal Deficit 

Budgeted 
(CBFDO) 

Revenue 

Deficit 
(CBRD) 

Primary Deficit Outstanding 

Liabilities 
(CBDEBT) 

2008-09 391428 148534 209601 3992294 

2009-10 521293 226368 323465 4480394 

2010-11 590104 210746 371924 5094344 

2011-12 667337 193714 421272 5787470 

2012-13 754058 161658 475665 6569431 

2013-14 851469 112912 536270 7451106 

2014-15 960934 47178 604254 8444755 

Growth Rates       

2008-09 36.68 124.56 72.01 10.06 

2009-10 33.18 52.40 54.32 12.23 

2010-11 13.20 -6.90 14.98 13.70 

2011-12 13.09 -8.08 13.27 13.61 

2012-13 13.00 -16.55 12.91 13.51 

2013-14 12.92 -30.15 12.74 13.42 

2014-15 12.86 -58.22 12.68 13.34 

As % of GDPmp at Current Prices   

2008-09 7.35 2.79 3.94 75.01 

2009-10 8.69 3.77 5.39 74.70 

2010-11 8.46 3.02 5.33 73.05 

2011-12 8.33 2.42 5.26 72.21 

2012-13 8.16 1.75 5.15 71.09 

2013-14 7.97 1.06 5.02 69.79 

2014-15 7.82 0.38 4.92 68.70 

  

6.2 Scenario 1: Accelerated Fiscal Consolidation 

We have conducted two simulations reflecting alternative policy configurations. In the 

first case, there are no changes in tax buoyancies or other non-tax revenue parameters, 

but the centre follows a policy of slightly accelerated withdrawal of the fiscal stimulus. In 

particular, centre‟s primary revenue expenditure increased by a growth rate which is 2 

percentage points lower than that of growth of fiscal deficit. 

 

In scenario 1, the forecast of macro variables are shown in Table 6.13. The 

Centre‟s fiscal deficit increases by a lower rate of 9 percent per annum during 2010-11 as 

compared to the 10 percent growth rate assumed in the base scenario. As a result, the 

centre‟s fiscal deficit will fall by nearly 1.6 percentage points compared to 2009-10. The 
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fall in revenue deficit will also be accelerated. However, there is a marginal adverse 

impact in the real GDP growth as indicated in Table 6.14.   

 

Table 6.13: Forecasts of Macro Indicators: Growth Rates: Scenario 1 

        (percent) 

Year 
 

GDP at 
Factor Cost 

at 1999-00 

Prices (YR) 

GDP at 
Current 

Market 

Prices (YN) 

Output in 
Agriculture 

(YAR) 

Output in 
Industry 

(YIR) 

Output 
in 

Services 

(YSR) 

Private 
Income 

(PVYR) 

2008-09 6.91 13.16 2.73 4.40 8.86 0.15 

2009-10 7.09 12.70 -0.82 8.15 8.89 6.48 

2010-11 8.55 16.17 6.71 7.17 9.41 8.45 

2011-12 8.46 14.78 3.07 6.90 10.19 8.33 

2012-13 8.46 15.11 3.19 6.71 10.11 8.40 

2013-14 8.52 15.32 3.30 6.49 10.15 8.51 

2014-15 8.10 14.89 -0.25 6.24 10.22 8.06 

Year 

 

Private 

Consumption 

Expenditure 
(CPR) 

Private 

Investment 

Expenditure 
(IPR) 

Government 

Consumption 

Expenditure 
(CGR) 

Government 

Investment 

Expenditure 
(IG) Current 

Prices 

Exports 

(EXPR) 

Imports 

(IMPR) 

2008-09 2.10 0.82 23.31 71.05 11.54 20.89 

2009-10 5.38 7.80 10.40 2.42 13.61 3.86 

2010-11 7.42 15.10 8.86 5.11 15.63 10.15 

2011-12 7.55 13.97 8.86 8.57 15.06 13.71 

2012-13 7.58 15.14 8.85 11.56 14.51 15.30 

2013-14 7.61 15.64 8.85 12.33 14.67 16.12 

2014-15 7.27 14.84 8.84 13.03 14.81 16.69 

 
Year 

 

Broad Money 
Supply (M3) 

Reserve 
Money (M0) 

Implicit 
Price 

Deflator of 
Gdpmp 

(PYN) 

Implicit Price 
Deflator of 

Investment 
(PI) 

Unit 
Value of 

Exports 
(PEXP) 

Unit 
Value 

of 
Imports 

(PIMP) 

2008-09 18.01 16.13 6.49 4.57 4.41 4.91 

2009-10 20.23 18.99 5.67 5.56 5.13 5.55 

2010-11 20.50 19.11 7.37 6.17 6.39 6.45 

2011-12 20.89 19.21 6.12 5.74 6.21 5.97 

2012-13 21.27 19.31 6.32 5.32 5.90 5.51 

2013-14 21.27 19.39 6.43 5.30 5.81 5.45 

2014-15 21.46 19.46 6.42 5.46 5.81 5.56 
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On the state finances, there will only be a marginal impact as a result of a lower 

GDP growth rate (Table 6.15). The fall in centre‟s revenue deficit relative to GDP is 

accelerated compared to the base scenario by nearly 0.5 percentage points. The 

outstanding liabilities relative to GDP fall to joust above 50 percent.  There is not much 

difference in the profile of the state finances between the base and scenario 1 except for 

the change in the GDP growth rate. The state fiscal profile remains comfortable.  For the 

combined finances, there is a fall in fiscal deficit relative to GDP but it is still above 7.6 

percent by 2014-15 although the combined revenue account will turn into surplus by 

2014-15 (Table 6.16).  

  

Table 6.14: Central Finances: Deficits and Debt: Scenario 1 

Year Fiscal Deficit 

(Official) 
(CFDO) 

Revenue 

Deficit (CRD) 

Primary 

Deficit 

Fiscal Deficit 

(Derived) 
(CFDD) 

Outstanding 

Liabilities 
(CDEBT) 

2008-09 326515 161402 144687 298649 3136075 

2009-10 400996 236364 203168 359377 3495452 

2010-11 437086 251819 218906 452086 3947538 

2011-12 476423 266927 230608 492923 4440461 

2012-13 519301 278448 241707 537451 4977912 

2013-14 566039 284797 252554 586004 5563916 

2014-15 616982 286216 263370 638944 6202860 

Growth Rates         

2008-09 157.28 101.63 -484.69 -0.06 10.53 

2009-10 22.81 46.44 40.42 20.33 11.46 

2010-11 9.00 6.54 7.75 25.80 12.93 

2011-12 9.00 6.00 5.35 9.03 12.49 

2012-13 9.00 4.32 4.81 9.03 12.10 

2013-14 9.00 2.28 4.49 9.03 11.77 

2014-15 9.00 0.50 4.28 9.03 11.48 

As % of GDPmp at Current Prices   

2008-09 6.14 3.03 2.72 5.61 58.93 

2009-10 6.69 3.94 3.39 5.99 58.28 

2010-11 6.27 3.61 3.14 6.49 56.66 

2011-12 5.96 3.34 2.88 6.16 55.52 

2012-13 5.64 3.02 2.63 5.84 54.07 

2013-14 5.33 2.68 2.38 5.52 52.41 

2014-15 5.06 2.35 2.16 5.24 50.85 
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Table 6.15: State Finances: Deficits and Debt: Scenario 1 

 

Year 

Fiscal 

Deficit 
Budgeted 

(SFDO) 

Revenue 

Deficit (SRD) 

Primary 

Deficit 
(SFDO-

SIP) 

Fiscal Deficit 

Derived 
(Increment to 

Liabilities) SFDD 

Outstanding 

Liabilities 
(SDEBT) 

2008-09 140345 -12868 32196 141817 1478861 

2009-10 196484 -15712 79133 204909 1683770 

2010-11 225956 -53380 94324 234803 1918573 

2011-12 259850 -93634 111210 269138 2187711 

2012-13 298827 -147206 130096 308580 2496291 

2013-14 343651 -214535 151441 353892 2850183 

2014-15 395199 -296552 175673 405952 3256135 

Growth Rate         

2008-09 30.0 -7.5 547.0 64.5 10.6 

2009-10 40.0 22.1 145.8 44.5 13.9 

2010-11 15.0 239.8 19.2 14.6 13.9 

2011-12 15.0 75.4 17.9 14.6 14.0 

2012-13 15.0 57.2 17.0 14.7 14.1 

2013-14 15.0 45.7 16.4 14.7 14.2 

2014-15 15.0 38.2 16.0 14.7 14.2 

As % of GDP at Market Prices    

2008-09 2.64 -0.24 0.60 2.66 27.79 

2009-10 3.28 -0.26 1.32 3.42 28.07 

2010-11 3.24 -0.77 1.35 3.37 27.54 

2011-12 3.25 -1.17 1.39 3.37 27.36 

2012-13 3.25 -1.60 1.41 3.35 27.12 

2013-14 3.24 -2.02 1.43 3.33 26.85 

2014-15 3.24 -2.43 1.44 3.33 26.70 
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 Table 6.16:  Combined Finances: Deficits and Debt: Scenario 1 

Year Fiscal Deficit 

Budgeted 
(CBFDO) 

Revenue  

Deficit (CBRD) 

Primary  

Deficit 

Outstanding 

Liabilities 
(CBDEBT) 

2008-09 391428 148534 209601 3992294 

2009-10 521293 220652 323465 4480394 

2010-11 586094 198438 367914 5090334 

2011-12 658555 173293 412739 5774678 

2012-13 739633 131243 462039 6542214 

2013-14 830410 70263 516925 7402830 

2014-15 932108 -10337 578496 8367653 

Growth Rates       

2008-09 36.68 124.56 72.01 10.06 

2009-10 33.18 48.55 54.32 12.23 

2010-11 12.43 -10.07 13.74 13.61 

2011-12 12.36 -12.67 12.18 13.44 

2012-13 12.31 -24.27 11.94 13.29 

2013-14 12.27 -46.46 11.88 13.15 

2014-15 12.25 -114.71 11.91 13.03 

As % of GDPmp at Current Prices 

2008-09 7.35 2.79 3.94 75.01 

2009-10 8.69 3.68 5.39 74.70 

2010-11 8.41 2.85 5.28 73.06 

2011-12 8.23 2.17 5.16 72.21 

2012-13 8.03 1.43 5.02 71.07 

2013-14 7.82 0.66 4.87 69.73 

2014-15 7.64 -0.08 4.74 68.60 
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6.3 Scenario 2: GST and Fiscal Consolidation 

Scenario 2 incorporates the effect of major tax changes by the introduction of a 

comprehensive goods and services tax (GST) with effect from 2011-12. The major 

positive impact of GST will be on the industrial sector which will benefit both from 

efficient improvement and a lower tax rate for the domestic indirect taxes. The efficiency 

impact will follow from reducing cascading, establishment of a countrywide integrated 

market for goods and services and smoother inter-state follow of goods and services. The 

overall tax rate will be lower for industries, particularly for manufacturing sector if 

revenue neutrality is maintained. This is because part of the tax burden will be more 

evenly shared by the service sector which will face a higher productivity for the industrial 

sector and higher buoyancy for domestic indirect taxes.  The additional fiscal space 

created by the introduction of GST will allow the centre to follow a more accelerated 

phase of fiscal consolidation. We have assumed that the centre‟s fiscal deficit will now 

only grow by 8 percent per annum compared to 10 percent in the base scenario. Centre‟s 

primary revenue expenditure is allowed to grow by 50 basis points higher than the basic 

scenario. The absolute values of these projections are given in Appendix Table A6.2. 

 

 These changes are introduced in the model by providing for alternate growth 

paths for the relevant exogenous variables and adjustments in intercept terms of some of 

the stochastic equations relating to production and tax functions. As a result the real GDP 

growth rate is considerably accelerated and at the aggregate level it ranges from 8.9 to 

10.25 percent during 2010-11 to 2014-15 (Table 6.17). The main impact is on the 

acceleration of the growth rate of industrial output which touches a growth of nearly 11 

percent in some years. The growth rate of service sector output also increases although 

by a lower margin. Other parameters are held at the same level as in the base scenario. 

 

 As a result the centre‟s fiscal consolidation is considerably accelerated and 

compared to 2009-10 centre‟s fiscal deficit to GDP ratio as budgeted falls by nearly 2.3 

percentage points between 2009-10 and 2014-15 (Table 6.18). The fall in revenue deficit 

is also accelerated compared to the base scenario as well as the scenario 1 although 

balance in revenue account is still not achieved. The centre‟s debt-GDP ratio is expected 

to fall to a level of 45 percent by 2014-15. The state governments will be able to achieve 

their FRBMA targets both for fiscal and revenue deficits (Table 6.19). The simulation 

results for the centre, state and combined are given in Tables 6.17 to 6.20. 
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Table 6.17: Forecasts of Macro Indicators: Growth Rates: Scenario 2 

         (percent) 

Year 
 

GDP At 
Factor Cost 

At 1999-00 
Prices (YR) 

GDP At 
Current 

Market 
Prices (YN) 

Output In 
Agriculture 

(YAR) 

Output In 
Industry 

(YIR) 

Output In 
Services 

(YSR) 

Private 
Income 

(PVYR) 

2008-09 6.90 13.15 2.73 4.36 8.86 0.14 

2009-10 7.18 12.78 -0.82 8.61 8.89 6.57 

2010-11 8.93 16.70 6.71 8.46 9.61 8.88 

2011-12 9.35 16.60 3.07 10.13 10.61 9.36 

2012-13 9.85 17.78 3.19 10.74 11.06 10.05 

2013-14 10.25 19.00 3.30 10.85 11.50 10.58 

2014-15 9.64 18.87 -0.25 8.54 11.83 9.96 

Year 

 

Private 

Consumption 

Expenditure 
(CPR) 

Private 

Investment 

Expenditure 
(IPR) 

Government 

Consumption 

Expenditure 
(CGR) 

Government 

Investment 

Expenditure 
(IG) Current 

Prices 

Exports 

(EXPR) 

Imports 

(IMPR) 

2008-09 2.10 0.79 23.31 71.09 11.54 20.89 

2009-10 5.43 7.96 10.88 2.19 13.61 3.86 

2010-11 7.70 16.06 9.35 4.95 15.63 10.15 

2011-12 8.23 16.39 9.86 11.28 15.06 13.71 

2012-13 8.77 19.50 9.86 10.64 14.51 15.30 

2013-14 9.19 21.30 9.87 9.65 14.67 16.12 

2014-15 8.87 20.33 9.88 8.09 14.81 16.69 

Year 

 

Broad Money 

Supply (M3) 

Reserve 

Money (M0) 

Implicit 

Price 

Deflator of 
Gdpmp 

(PYN) 

Implicit 

Price 

Deflator of 
Investment 

(PI) 

Unit 

Value of 

Exports 
(PEXP) 

Unit 

Value of 

Imports 
(PIMP) 

2008-09 18.01 16.13 6.49 4.57 4.42 4.92 

2009-10 20.23 18.99 5.67 5.56 5.13 5.55 

2010-11 20.50 19.11 7.47 6.20 6.46 6.51 

2011-12 20.89 19.21 6.48 5.85 6.50 6.24 

2012-13 21.27 19.31 7.31 5.63 6.75 6.29 

2013-14 21.27 19.39 8.00 5.84 7.38 6.84 

2014-15 21.46 19.46 8.45 6.16 8.05 7.46 
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Table 6.18: Central Finances: Deficits and Debt: Scenario 2 

Year Fiscal Deficit 

(Official) 
(CFDO) 

Revenue 

Deficit (CRD) 

Primary 

Deficit 

Fiscal Deficit 

(Derived) 
(CFDD) 

Outstanding 

Liabilities 
(CDEBT) 

2008-09 326515 161327 144687 298649 3136075 

2009-10 400996 241334 203168 359377 3495452 

2010-11 433076 261294 214896 448076 3943528 

2011-12 467722 271949 222156 484222 4427750 

2012-13 505139 281323 228340 523289 4951039 

2013-14 545551 280544 233758 565516 5516555 

2014-15 594650 276892 244048 616612 6133167 

Growth Rates         

2008-09 157.28 101.82 -484.69 -0.06 10.53 

2009-10 22.81 49.59 40.42 20.33 11.46 

2010-11 8.00 8.27 5.77 24.68 12.82 

2011-12 8.00 4.08 3.38 8.07 12.28 

2012-13 8.00 3.45 2.78 8.07 11.82 

2013-14 8.00 -0.28 2.37 8.07 11.42 

2014-15 9.00 -1.30 4.40 9.04 11.18 

As % of Gdpmp at Current Prices   

2008-09 6.13 3.03 2.72 5.61 58.90 

2009-10 6.68 4.02 3.38 5.98 58.20 

2010-11 6.18 3.73 3.07 6.39 56.27 

2011-12 5.72 3.33 2.72 5.93 54.19 

2012-13 5.25 2.92 2.37 5.44 51.44 

2013-14 4.76 2.45 2.04 4.94 48.17 

2014-15 4.37 2.03 1.79 4.53 45.05 
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  Table 6.19: State Finances: Deficits and Debt: Scenario 2 

Year Fiscal Deficit 

Budgeted 
(SFDO) 

Revenue 

Deficit 
(SRD) 

Primary 

Deficit 
(SFDO-

SIP) 

Fiscal Deficit 

Derived 
(Increment to 

Liabilities) SFDD 

Outstanding 

Liabilities 
(SDEBT) 

2008-09 140345 -13011 32196 141817 1478861 

2009-10 196484 -16356 79133 204909 1683770 

2010-11 225956 -56664 94324 234803 1918573 

2011-12 259850 -125320 111210 269138 2187711 

2012-13 298827 -200979 130096 308580 2496291 

2013-14 343651 -304560 151441 353892 2850183 

2014-15 395199 -434773 175673 405952 3256135 

Growth Rate         

2008-09 30.0 -7.5 547.0 64.5 10.6 

2009-10 40.0 25.7 145.8 44.5 13.9 

2010-11 15.0 246.4 19.2 14.6 13.9 

2011-12 15.0 121.2 17.9 14.6 14.0 

2012-13 15.0 60.4 17.0 14.7 14.1 

2013-14 15.0 51.5 16.4 14.7 14.2 

2014-15 15.0 42.8 16.0 14.7 14.2 

As % of GDP at Market Prices    

2008-09 2.64 -0.24 0.60 2.66 27.77 

2009-10 3.27 -0.27 1.32 3.41 28.04 

2010-11 3.22 -0.81 1.35 3.35 27.38 

2011-12 3.18 -1.53 1.36 3.29 26.77 

2012-13 3.10 -2.09 1.35 3.21 25.94 

2013-14 3.00 -2.66 1.32 3.09 24.89 

2014-15 2.90 -3.19 1.29 2.98 23.92 

 

 On the combined account of centre and state governments the consolidated 

fiscal deficit is less than 7 percent of GDP and the combined revenue account is in 

surplus (Table 6.20). The outstanding debt to GDP ratio falls to about 61 percent which is 

5 percentage points above the consolidated debt-GDP bench mark of 56 percent 

suggested by the Twelfth Finance Commission. 
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Table 6.20:  Combined Finances: Deficits and Debt : Scenario 2 

Year Fiscal Deficit 

Budgeted 
(CBFDO) 

Revenue Deficit 

(CBRD) 

Primary 

Deficit 

Outstanding 

Liabilities 
(CBDEBT) 

2008-09 391428 148317 209601 3992294 

2009-10 521293 224978 323465 4480394 

2010-11 582084 204630 363904 5086324 

2011-12 649854 146629 404288 5761967 

2012-13 725471 80343 448672 6515341 

2013-14 809922 -24016 498129 7355469 

2014-15 909776 -157881 559174 8297960 

Growth Rates       

2008-09 36.68 125.14 72.01 10.06 

2009-10 33.18 51.69 54.32 12.23 

2010-11 11.66 -9.04 12.50 13.52 

2011-12 11.64 -28.34 11.10 13.28 

2012-13 11.64 -45.21 10.98 13.07 

2013-14 11.64 -129.89 11.02 12.89 

2014-15 12.33 557.40 12.25 12.81 

As % of GDPmp at Current Prices   

2008-09 7.35 2.79 3.94 74.98 

2009-10 8.68 3.75 5.39 74.61 

2010-11 8.31 2.92 5.19 72.58 

2011-12 7.95 1.79 4.95 70.51 

2012-13 7.54 0.83 4.66 67.70 

2013-14 7.07 -0.21 4.35 64.22 

2014-15 6.68 -1.16 4.11 60.95 

 

6.4 Summary 

It is shown that the Indian economy will emerge out of the current slowdown phase 

beginning from 2010-11. The three sectors will grow at differential rates with the services 

sector having the highest and the least volatile growth rate. This would lead to continued 

shifting of the structure of output towards the services sector. If monetary policies 

continues such that fiscal deficit is accommodated without putting excess pressure on the 

interest rates, the money supply will grow in the range of 20-22 percent and the prices 

will be stable in the range of 5-6 percent.  

  

 A basic feature of the base scenario is that the central government finances are 

shown to be under considerable pressure in the period of reference of the Finance 

Commission. This is because of the large fiscal and revenue deficits that the centre has 
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provided for in order to stimulate demand in the two preceding years, viz., 2008-09 and 

2009-10 as also the impact of the salary and pension revisions. In the 2009-10 budgets, 

considerably larger commitment on social sector expenditure also implies that it will be 

able to slow down the growth of its primary expenditure in the Commission period at 

best only at a slow rate.  

 

 In the base scenario, the state governments are relatively in a more comfortable 

position in fiscal terms. Some pressure of the need to provide sustained stimulus to the 

economy can also be taken up by the state governments that can increase their 

borrowing and capital expenditure focused on infrastructure in a gradual manner.  
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Chapter 7 

SUMMARY AND CONCLUSIONS 

The Thirteenth Finance Commission is required to make its recommendations regarding 

sharing of central taxes with the states and grants covering the period 2010-11 to 2014-

15. This necessitates projecting of revenues and expenditures of both the central and 

state governments for the period up to 2014-15, with a view to making assessments of 

centre‟s as well as states‟ fiscal capacities and respective needs. Projections of revenues 

and expenditures need to take into account changes in the macro-economic 

environment. Growth of tax revenues is not independent of income-growth which 

depends on the fiscal sector. Since many fiscal policy variables affect the real output and 

vice versa, output, fiscal, monetary and trade variables need to be determined jointly. 

Earlier Finance Commissions formulated their recommendations based on an informal 

understanding of the interrelationships between the key fiscal aggregates with the rest of 

the economy, but this led to significant errors in the forecasted and realized fiscal 

transfers.  

 

For this reason, in this study, a macro-econometric modeling framework has 

been used to jointly determine the output, fiscal, and monetary and trade variables. Such 

a framework is a relevant analytical tool for utilizing the available information and 

maintaining consistency between different economic variables. It is also useful for 

studying issues of fiscal transfers, particularly as projections for five years are an integral 

part of the institutional framework of determining transfers under the aegis of the 

Finance Commission. Generating forecasts through a macro-econometric model requires 

(i) specification of the equations including all relevant identities, (ii) estimation of 

parameters, (iii) in-sample validation, and finally (iv) generation of forecasts. 

 

7.1 Specification and Estimation Issues 

The first and foremost issue relates to the stationarity of variables. In the concerned 

literature, it is argued that if a series is difference stationary, the appropriate modeling 

methodology would be the cointegration with error correction mechanism and if it is 

trend-stationary, then the trend variable needs to be entered on the right side of the 

regression equation to ensure the stationary properties. If the series is trend stationary 

with structural breaks, then along with trend, the relevant structural break dummies need 

to enter the regression equation to ensure the stationary properties. In such cases, the 

conventional methodology of specification and estimation would be relevant.  
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In order to identify whether the Indian macro series are trend stationary with or 

without breaks or difference stationary, we have used ADF tests as also the methodology 

and algorithms proposed by Bai and Perron (2003).  With this methodology we are able 

to determine the optimal number of breaks endogenously in the presence of other 

exogenous variables. It also allows serial correlations and different types of distributions 

on the error term. In general, the sample covers the period from 1951-52 to 2006-07 (in 

general, 56 observations), subject to data constraints.  These series were updated up to 

2009-10 using available data for most series. However, many of these data are revised or 

budget estimates. The last three years were used to see that the forecasts pass through 

or remain close to the available data as per the revised or quick estimates. 

 

Results indicate that although most series appear to be difference-stationary, 

when structural beaks are allowed for, the most Indian macroeconomic series are trend-

stationary with multiple structural breaks. The number and timing of these structural 

breaks are variable-specific although there were some years in the evolution of the 

Indian economy when many of these variables underwent structural breaks. Structural 

breaks could be due to major policy changes like economic reforms, opening up of the 

economy, devaluation, moving from administered price regime to market determined 

prices for important goods. The structural breaks could also be due to important 

international events like the oil price shocks or domestic economic events like the start of 

the green revolution. Some of the structural breaks may be due to changes in accounting 

methodologies or change in base years of long macroeconomic series, etc.  

 

Interestingly, the time periods at which variables experienced structural breaks 

throws light on how the Indian macro-economy evolved. In each decade, there were one 

or two years, generally in the latter part of the decade where many variables experienced 

structural breaks. In the fifties, 1958-59, in the sixties, 1967-68, in the eighties 1984-85 

and in the nineties 1995-96 appear to be years showing maximum structural breaks. The 

presence of structural breaks indicates that the intercept changes in different regimes. 

Our structural break analysis also indicates that due to the structural breaks, the trend 

coefficient also changes in different regimes.  

 

Therefore, in our modeling we have used the series at their levels but on the 

right side of the regression we have allowed both intercepts and trend coefficients to 

vary in order to ensure the stationary properties. We have specified a macro-fiscal 

modeling framework for forecasting and policy simulations keeping in view the issues 

that need to be addressed by the Finance Commission in the light of the Commission‟s 
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ToR. Basically this is a structural model with IS-LM type structure. One of the key 

features of the model is that it links the budgetary data with the National Accounts data. 

This facilitates movement between variables of the real sector with the fiscal sector 

where variable definitions are consistent with budgetary data.  

 

The model has a highly detailed fiscal sector distinguishing between centre‟s 

revenues and expenditures as well as the states‟ revenues and expenditures at the 

aggregate level. The model generates variables separately for the central and state 

governments and on the combined account of the central and state governments taking 

into account the relevant inter-governmental fund flows. It also provides an analytical 

framework for studying issues of sustainability of government debt and deficit. The 

model is also suitable for application of norms or prescriptive parameter changes in 

determining centre‟s and states‟ (taken collectively) tax revenues according to major 

categories of expenditures of the centre and states on the revenue account.  

 

The model interlinks the fiscal and real sectors. Private consumption expenditure 

depends on personal disposable income that in turn depends on GDP at factor cost. The 

private real investment is dependent on private disposable income where transfer 

payments are important. The income expenditure identity depends on government 

investment and consumer expenditures as well as exports and imports. The model also 

interlinks the real sector and the monetary sector through interest rates. The real short 

term interest rate is determined by the interaction of demand for and supply of money. 

The supply of money is linked to the monetary base, i.e. the reserve money that depends 

partly on net RBI credit to government, which in turn depends, largely on government 

fiscal deficit. 

 

 The real and external sectors are linked through the impact of income on import 

demand as well as the price of imports relative to domestic prices. The current account 

surplus adds to the investible resources in the economy. Prices are determined through 

nominal and real income relationships which in turn determine the unit value of imports 

as well as the unit value of exports. 

 

Thus, the model treats the real, monetary, and external sectors at a highly 

aggregated level and the fiscal sector at a more disaggregated level. Output Sector (the 

real sector) is closed with an income-expenditure identity. The fiscal sector is closed with 

budget identities for central, state, and combined finances. The external sector is closed 
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with a balance of payment identity. The specified model has 68 equations: 27 equations 

are stochastic and the remaining equations are definitions/identities.  

 

All equations have been initially estimated using Ordinary Least Squares (OLS) 

and then finally by Two-Stage Least Squares (2SLS). In the first stage of the 2SLS 

procedure, a subset of exogenous and lagged endogenous variables has been used. In 

almost all cases of estimated equations, we have found that the D-W statistics value is 

around 2, indicating the absence of serial correlation. Since in some equations, the 

lagged endogenous variables enter, we have tested the first order serial correlation in the 

residuals of those estimated equations and found that no serial correlation is present in 

any of these equations.  

 

7.2 Validation: Key Findings 

Next, we have addressed the issue of forecasting performance of the model, i.e., the 

ability of the estimated model to correctly estimate, first within the sample, the values of 

all endogenous variables, and then to guide in situations outside its sample. We have 

evaluated the in-sample performance of the model in terms of static and dynamic 

forecasts. The static forecasts consider the actual values of the lagged endogenous 

variables while the dynamic forecasts consider the model-predicted values of the lagged 

endogenous variables. Both cases also utilize the actual values of the exogenous 

variables. 

 

 From out of the total number of endogenous variables determined in the model, 

we have selected a set of variables from each of the sectors for presentation of summary 

indicators of forecasting performance as well as for diagnostic checks. These variables 

are:  

Agricultural output at constant prices (YAR), 

Industrial output at constant prices (YIR), 

Services sector output in real terms (YSR),  

GDP at factor cost at 1999-00 prices (YR), 

Agriculture investment (IAR), 

Industrial investment (IIR), 

Broad money (M3), 

Implicit price deflators of GDP at market prices (PYN) and GDP at factor cost (PYR), 

Implicit price deflator of investment (PI), 

Imports and exports in real terms (IMPR and EXPR), 

Unit value of exports (PEXP) and imports (PIMP), 
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Current account surplus (CAS),  

Income tax revenue (ITR), 

Corporation tax revenue (CPT), 

Union excise duties (UDR), 

Import duty revenues (IDR), 

State sales tax revenues (SSR), 

Central and State revenue deficit (CRD and SRD),  

Central and states debt (CDEBT and SDEBT), 

Centre and state revenue receipts (CRR and SRR). 

 

 The model is solved in a manner where the residuals are used as extra 

exogenous variables. This is so because in a model that is specified in terms of levels 

with a trend characterized by structural breaks, the estimated parameters are such that 

while the estimated variables keep around the mean values which may be shifting over 

time, it is the residuals which account for movement over the trend with the shifting 

mean values. To capture the movement over time of the endogenous variables, we have 

utilized the residuals which are all stationary. When this is done the model is able to trace 

not only the movement of the levels of the variables but also changes in the variables.  

 

In order to compare the performance of static and dynamic forecasts with the 

corresponding actuals, we have looked at selected summary measures of forecasting 

accuracy and found that in all cases, the model predicts these variables quite 

satisfactorily. 

 

7.3 Basic Features of Forecasts 

In order to generate the forecasts of the endogenous variables for the period from 2008-

09 to 2014-15, we have first forecasted of exogenous variables independently and have 

provided policy variables during the forecast period.  

 

Since our model uses the variables at its level and trend and structural breaks as 

explanatory variables along with theoretically derived determinants, it is the set of 

parameters of the last estimated structural breaks which apply in the forecast period. The 

implicit assumption here is that there has not been any new structural break in the 

forecast period (i.e., beyond the sample period). There may however be exogenous 

information to believe that the period beyond the sample period may also change some 

the structural relations. These can only be handled in a judgmental way through 

changing either the intercepts or slope coefficients in the relevant cases. Thus, the 
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model-forecasts are taken as conditional forecasts conditional upon (a) the independently 

projected path of exogenous variables including the policy variables and (b) stability of 

last observed structural breaks into the forecast period subject to any modifications 

brought about based on exogenous information. We have generated one set of forecasts 

that may be referred to as the „base scenario‟. The model has been used to generate 

alternative scenarios dependent on alternative scenarios depending on alternative 

settings characterising the exogenous variables, particularly the policy variables. Two 

simulations provide the impact of two alternative scenarios, following alternative policy 

configurations.  

 

 The forecasts of major macroeconomic variables for the forecast period 2008-09 

to 2014-15 for the base scenario are shown in a summary form in Table 7.1. Our 

forecasts indicate that the economy will emerge out of the current slow down and the 

growth rate for GDP will average around 8.6 percent. All the three sectoral growth rates 

will also perform reasonably well.  The implicit price deflator indicates that in terms of the 

deflators of GDP where service sector prices are also included the inflation rate will be 

higher than 6 percent. Lowering the inflation rate further would call for further tightening 

of the growth rates of reserve money (M0) and broad money (M3) than given in the base 

scenario.  

 

Table 7.1: Forecast of Major Macro Economic Variables:  
Average Growth Rates: 2010-11 2014-15 

                                                                             (Percent per annum) 

GDP and components at 1999-00 prices Average Growth Rate 

GDP at factor cost  8.58 

Output in agriculture at 1999-00 prices 3.20 

Output in industry at 1999-00 prices 6.70 

Output in services at 1999-00 prices 10.26 

Exports at 1999-00 prices 14.94 

Imports at 1999-00 prices 14.39 

GDP at current market prices 15.43 

Reserve money (M0) 19.30 

Broad Money (M3) 21.08 

Rate of inflation    

GDP at market prices 6.53 

Unit value of exports 6.03 

Unit value of imports 5.79 
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 Table 7.2 indicates that during the forecast period the centre‟s gross tax revenue 

will grow at about 17 percent with the lower growth rate of Union excise duties and 

customs duties being neutralized by the relatively higher growth rate of income tax and 

corporation tax revenue. With revenue expenditures growing at less than 14 percent per 

annum there will be improvement in revenue deficit but balance on revenue account will 

not be achieved.  

 

Table 7.2: Forecasts of Major Fiscal Indicators: Centre 
Average Growth Rates: 2010-11 to 2014-15: Selected Fiscal Variables 

         (percent per annum) 

Centre Average  

Growth Rate 

States Average  

Growth Rate 

Gross central tax revenues 16.59 State own tax revenues 17.46 

Income tax 18.68 Sales taxes 18.18 

Corporation tax 20.98 Other indirect taxes 16.65 

Union excise duties 9.34 Share in central taxes 16.92 

Customs duties 11.60 Total revenue receipts 16.14 

Service tax 20.00 Own non-tax revenue 10.00 

Net revenue receipts 15.73 Revenue expenditures 12.20 

Non-tax revenue 12.00 Interest payments 13.35 

Revenue expenditures 13.66 Primary revenue expenditure 12.00 

Interest payments 12.52 Capital expenditure 26.70 

Primary revenue expenditure 14.00 outstanding liabilities 14.1 

Fiscal deficit offical 10.00 Combined Finances   

fiscal deficit derived 13.38 Combined tax revenues 15.69 

Capital expenditure 23.01 Combined capital expenditure 25.07 

Outstanding liabilities 12.43 Combined debt 13.52 

 

For the states, own tax revenues will grow at an average of slightly less than 18 

percent per annum. With total revenue receipts growing at more than 16 percent and 

revenue expenditures growing at less than 13 percent, there will be a fall in revenue 

deficit relative to GDP. Table 7.3 indicates the forecasted averages for selected deficit 

and debt indicators.  Since outstanding liabilities are growing at a rate less than the 

growth of GDP at market prices in nominal terms, the debt-GSDP ratio will also fall.  

 

 

 



130 

Table 7.3: Forecasts of Major Fiscal Indicators:  

Debt and Deficit Relative to GDP at Market Prices in the Base Scenario 
(as percent of GDP) 

Year Fiscal deficit (as per 
budget) 

Revenue deficit Outstanding 
liabilities 

Centre    

2008-09 6.14 3.03 58.93 

2009-10 6.69 4.04 58.28 
2010-11 6.33 3.79 56.66 

2011-12 6.05 3.60 55.56 
2012-13 5.78 3.37 54.16 

2013-14 5.50 3.11 52.56 
2014-15 5.25 2.85 51.09 

States       

2008-09 2.64 -0.24 27.79 

2009-10 3.28 -0.26 28.07 
2010-11 3.24 -0.77 27.51 

2011-12 3.24 -1.18 27.29 
2012-13 3.23 -1.62 27.01 

2013-14 3.22 -2.05 26.69 
2014-15 3.21 -2.47 26.49 

Combined        

2008-09 7.35 2.79 75.01 

2009-10 8.69 3.77 74.70 
2010-11 8.46 3.02 73.05 

2011-12 8.33 2.42 72.21 
2012-13 8.16 1.75 71.09 

2013-14 7.97 1.06 69.79 
2014-15 7.82 0.38 68.70 

 

 In the base scenario, the central government introduces a gradual reduction in 

the fiscal deficit relative to GDP so as to only slowly withdraw the fiscal stimulus. While 

the average real GDP growth is maintained at about 8.6 percent, the centre ends the 

period without achieving the FRBMA targets as currently envisaged both in terms of fiscal 

deficit and revenue deficit relative to GDP. However, states maintain a revenue account 

surplus, although they also remain slightly above the fiscal deficit target of achieving a 3 

percent fiscal deficit to GDP ratio at the aggregate level. The outstanding debt to GDP 

ratio falls consistently. In the case of the states, it remains below the benchmark value of 

28 percent of GDP as suggested by the Twelfth Finance Commission but for the centre, it 

remains much above this benchmark value. In summary, in the base run the central 

finances will remain under pressure although there will be consistent improvement. We 
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consider certain policy changes to see the impact on macro parameters and fiscal profiles 

under two simulation scenarios.  

 

7.4 Alternative Policy Scenarios: Simulations 

a. Simulation 1: Accelerated Reduction of Centre’s Fiscal Deficit  

In this simulation, as compared to the base scenario, the fiscal deficit in nominal terms 

increases by a growth rate that is 1 percentage point lower than that of the base 

scenario. This is accompanied by a fall in centre‟s primary revenue expenditure growth, 

which is also lower by 1 percentage point compared to the base scenario. CPRE grows 

from 2009-10 at 13 percent instead of 14 percent. CFDO grows at 9 percent from 2010-

11 instead of 10 percent as in the base scenario. While the fiscal deficit to GDP ratio falls 

faster, there is also a fall in the real GDP growth, reflecting the slight detrimental effect 

of a faster reduction of the fiscal stimulus. The key results are summarised in Tables 7. 4 

and 7.5.  

 

b. Simulation 2: GST and Fiscal Adjustment 

In simulation 2, the impact of introduction of GST from 2011-12 accompanied by other 

fiscal adjustments is factored in. We consider that the major positive impact of GST will 

be on efficiency in the industrial sector. In particular, the manufacturing sector will 

benefit from two key sources: a reduction in the overall tax rate as compared to the 

present as an overall revenue neutral rate a lower effective rate for industry than at 

present with the burden being more evenly spread out with the service sectors, and 

general efficiency effects due to opportunities for better compliance, near-elimination of 

cascading, elimination of incentives for vertical integration, establishment of a genuine 

country-wide market,   and smoother inter-state flow of goods and services. Looking at 

experience of other countries in term of efficiency effects and overall lower tax rate, the 

effect is gradually introduced in the production function of industry through adjustment 

of the intercept term. The service sector will also experience a positive impact but the 

efficiency effects will partially neutralized because of higher tax rate for the services. The 

overall tax rate for services may increase to about 16 percent from the present rate of 10 

percent. In some cases, where additional services are brought in the rate will go up from 

zero to 16 percent.   There will be a positive impact on the buoyancy of domestic indirect 

taxes, particularly states sales taxes/vat and centre‟s union excise duties in their state 

GST (SGST) and central GST (CGST) versions respectively. The additional buoyancy, even 

with revenue neutrality in the initial year will create space for the centre to further 

accelerate the reduction in the nominal growth of fiscal deficit while maintaining or 

increasing the rate of growth of centre‟s primary revenue expenditure.  
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 In Scenario 2, the following are the key changes introduced through adjustment 

in the path of exogenous variables or intercept adjustments in stochastic equations. The 

central  and state governments together introduce GST in 2011-12. The centre follows a 

more aggressive path of fiscal deficit reduction while increasing primary revenue 

expenditure. States also increase primary revenue expenditure. CFDO grows at 8 percent 

from 2010-11. CPRE increases by 0.05 percentage points from 2011-12.  

 

 Tables 7.4 and 7.5 summarise the macro and fiscal profiles of the base scenario 

and the Scenarios 1 and 2 under alternative policy configurations. Table 7.4 highlights 

the basic positive impact of tax reform on the growth rate. This, accompanied by higher 

indirect tax buoyancies, creates considerable fiscal space for fiscal consolidation. In 

Simulation 2, compared to the base scenario, the overall GDP growth rate increases by 

nearly 1 percentage point. This is due to an increase of 3 percentage points in the 

industrial sector growth rate and nearly 0.7 percentage points in the services sector 

growth rate.  

 

Table 7.4:Average Growth Rates: 2010-11 to 2014-15: Selected Variables 
(Percent per annum) 

Variables Base Simulation 1 Simulation 2 

GDP at factor cost at 1999-00 prices 8.58 8.42 9.61 

Output in agriculture at 1999-00 prices 3.20 3.20 3.20 

Output in industry at 1999-00 prices 6.70 6.70 9.74 

Output in services at 1999-00 prices 10.26 10.02 10.92 

GDP at current market prices 15.43 15.25 17.79 

    

 Table 7.5 provides the key fiscal changes in the alternative scenarios. In scenario 

2, linked to the introduction of GST and consolidation of fiscal policy, the centre‟s 

finances improve considerably compared to the base scenario. There is a progressive but 

calibrated reduction in the budgeted fiscal deficit to GDP ratio, which falls to a level of 

just above 4 percent by 2014-15. The revenue deficit to GDP ratio also falls but remains 

just above 2 percent. The states are able to achieve a fiscal deficit to GDP ratio below 3 

percent in the aggregate as per the FRBMA benchmark. They have a considerable 

revenue account position which creates space to step up capital expenditure.  
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Table 7.5: Alternative Scenarios: Key Fiscal Parameters 

                          (percent of GDP at current market prices) 

Year Fiscal Deficit Revenue Deficit 

 Base Simulation 1 Simulation 2 Base Simulation 1 Simulation 2 

Centre 

2010-11 6.33 6.27 6.18 3.79 3.61 3.73 
2011-12 6.05 5.96 5.72 3.60 3.34 3.33 

2012-13 5.78 5.64 5.25 3.37 3.02 2.92 
2013-14 5.50 5.33 4.76 3.11 2.68 2.45 

2014-15 5.25 5.06 4.37 2.85 2.35 2.03 

States 

2010-11 3.24 3.24 3.22 -0.77 -0.77 -0.81 

2011-12 3.24 3.25 3.18 -1.18 -1.17 -1.53 

2012-13 3.23 3.25 3.10 -1.62 -1.60 -2.09 
2013-14 3.22 3.24 3.00 -2.05 -2.02 -2.66 

2014-15 3.21 3.24 2.90 -2.47 -2.43 -3.19 

Combined  

2010-11 8.46 8.41 8.31 3.02 2.85 2.92 

2011-12 8.33 8.23 7.95 2.42 2.17 1.79 
2012-13 8.16 8.03 7.54 1.75 1.43 0.83 

2013-14 7.97 7.82 7.07 1.06 0.66 -0.21 

2014-15 7.82 7.64 6.68 0.38 -0.08 -1.16 

 

 On the consolidated account of the central and state governments, a surplus on 

the revenue account is achieved by 2014-15 and the consolidated fiscal deficit relative to 

GDP falls to below 7 percent. There are corresponding reductions in the outstanding 

debt-GDP ratios, which is the sharpest for the central governments as discussed in 

Chapter 6.  

 

7.5 Conclusions 

It is shown that the Indian economy will emerge out of the current slowdown phase 

beginning from 2010-11. The three sectors will grow at differential rates with the services 

sector having the highest and the least volatile growth rate. This would lead to continued 

shifting of the structure of output towards the services sector. If monetary policies 

continues such that fiscal deficit is accommodated without putting excess pressure on the 

interest rates, the money supply will grow in the range of 20-22 percent and the prices 

will be stable in the range of 5-6 percent or slightly above.   

 

 A basic feature of the base scenario is that the central government finances are 

shown to be under considerable pressure in the period of reference of the Finance 
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Commission. This is because of the large fiscal and revenue deficits that the centre has 

provided for in order to stimulate demand in the two preceding years, viz., 2008-09 and 

2009-10 as also the impact of the salary and pension revisions. In the 2009-10 budgets, 

considerably larger commitment on social sector expenditure also implies that it will be 

able to slow down the growth of its primary expenditure in the Commission period at 

best only at a slow rate. Due the larger fiscal deficit and corresponding pressure on the 

debt-GDP ratio there will be pressure on non-plan expenditure through higher interest 

payments. On the revenue side, after the highly buoyant years for the direct taxes in the 

middle years of this decade, largely as a result of better compliance, the buoyancies of 

direct taxes are likely to fall back to their long term levels. In the case of indirect taxes, 

the downward adjustment in the rates from time to time has meant that the buoyancies 

have come down.  

 

 With these features characterizing the base scenario, we have also examined the 

impact of some well considered reform measures. In one scenario, we have assumed 

that  the central government drastically reduces the revenue and fiscal deficit in the first 

two years by a cut back on expenditure, particularly non-plan expenditure and in another 

it imparts a higher buoyancy to indirect taxes through the introduction of GST. This will 

also facilitate the reduction of fiscal deficit levels relative to GDP and further reduce the 

interest payments. The success of such a policy will depend on resumption of growth at 

levels higher than nine percent without being dependent on continued additional stimulus 

from the central budget. 

 

 In the base scenario as well as the other scenarios, the state governments are 

relatively in a more comfortable position as far as fiscal consolidation is concerned. This 

is because of the much larger responsibility of the central government for macro 

stabilization as a result of which, its fiscal and revenue deficits increased considerably in 

2009-10. Some pressure of the need to provide sustained stimulus to the economy can 

also be taken up by the state governments who can increase their borrowing and capital 

expenditure focused on infrastructure in a gradual manner. This study does not advocate 

a sudden withdrawal of the fiscal stimulus. The withdrawal should be spread over at least 

three to four years and the rate of reduction should be evenly spread over these years. 

The introduction of GST would provide the appropriate fiscal space for resuming fiscal 

consolidation in a period of four to five years accompanied by an increase in the overall 

growth rate.   
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Appendix A3.1 

VARIABLES USED IN THE MACRO MODEL AND DATA SOURCES  

No.  Name Description Unit Source 

(Basic Data) 

1.  acre Total area under cultivation hectares CSO 

2.  

 

ainf Annual rate of inflation with respect to 

deflator of GDP at market prices  

% per annum NAS 

3.  airg Ratio of irrigated to total area % CSO 

4.  bm Government borrowing from the market Rs. crore IPFS, RBI 

5.  cas Current account surplus Rs. crore NAS 

6.  cbdebt Combined debt Rs. crore IPFS 

7.  cbdtr Combined direct tax revenues Rs. crore IPFS 

8.  cbfdd Combined fiscal deficit derived (annual 
increase in outstanding liabilities from 

central and state governments) 

Rs. crore IPFS 

9.  cbitr Combined indirect revenues Rs. crore IPFS 

10.  cbke Combined capital expenditure Rs. crore IPFS 

11.  cbpre Combined primary revenue expenditure Rs. crore IPFS 

12.  cdebt Central debt (outstanding liabilities) Rs. crore IPFS 

13.  ceir Combined effective interest rate Rs. crore IPFS 

14.  cfc Consumption of fixed capital Rs. crore IPFS 

15.  cfdd Central fiscal deficit derived (annual 

increase in outstanding liabilities of central 
government) 

Rs. crore IPFS 

16.  cg Government consumption expenditure at 

current prices 

Rs. crore NAS 

17.  cgtr Gross central tax revenues Rs. crore IPFS 

18.  cip Central interest payment Rs. crore IPFS 

19.  Cke Central capital expenditure Rs. crore IPFS 

20.  cobb Centre‟s off budget borrowing (derived) Rs. crore IPFS 

21.  Ckr Central capital receipts Rs. crore IPFS 

22.  cntr Central non-tax revenue Rs. crore IPFS 

23.  Cotr Central other tax revenues Rs. crore IPFS 

24.  Cpr Private consumption expenditure at 1999-

00 prices 

Rs. crore NAS 

25.  cpre Central primary revenue expenditure Rs. crore IPFS 

26.  cptr Corporation tax revenue Rs. crore IPFS 

27.  crd Central revenue deficit Rs. crore IPFS 

28.  cre Central revenue expenditure Rs. crore IPFS 

(Contd…A3.1)
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No. Name Description Unit Source 
(Basic Data) 

29.  crr Central revenue receipts Rs. crore IPFS 

30.  crratio Cash reserve ratio Rs. crore RBI - HBMS 

31.  ctr Central net tax revenues (net of states' share 
in central taxes) 

Rs. crore IPFS 

32.  dadj Residual for adjustment in GDP at factor cost 

in the context of changing the series from 
1950-51 to 1999-00 prices (sectoral sums do 

not add to totals as given in NAS) 

Rs. crore NAS 

33.  dlm3 Change in money stock (log M3-log M3-1) Rs. crore RBI 

34.  dnbcb Change in net current RBI credit to 
government 

Rs. crore RBI 

35.  drain10 Dummy for deficiency in rainfall of more than 

10 percent of average rainfall 

  

36.  dservice Dummy for service sector (one for the years 

2000-01 to 2002-03 and zero for other years) 

  

37.  dumyir Dummy for industrial output (one for 
selected peak growth years, zero for other 

years) 

  

38.  expn Exports at current prices Rs. crore NAS 

39.  expr Exports at constant prices (1999-00) Rs. crore NAS 

40.  grants Total grants from centre to states Rs. crore IPFS 

41.  iar Investment in agriculture Rs. crore NAS 

42.  idls Indirect taxes net of subsidies Rs. crore NAS 

43.  Idr Import duty revenues Rs. crore NAS 

44.  Ig Government Investment expenditure at 
current prices 

Rs. crore NAS 

45.  iir Investment in industry Rs. crore NAS 

46.  impn Imports at current prices Rs. crore NAS 

47.  impr Imports at 1999-00 prices Rs. crore NAS 

48.  ippdebt Interest payment on public debt Rs. crore NAS 

49.  ipr Private investment expenditure at constant 
prices 

Rs. crore NAS 

50.  ipub Excess of government investment as given in 

National Income Account over combined 
capital expenditure of central and state 

governments 

Rs. crore NAS & IPFS 

51.  isr Investment in services at constant prices Rs. crore NAS 

52.  itr Income tax revenue Rs. crore NAS 

(Contd…A3.1)
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No. Name Description Unit Source 
(Basic Data) 

53.  kar Net fixed capital stock in agriculture Rs. crore NAS 

54.  kir Net fixed capital stock in industry Rs. crore NAS 

55.  kr Total capital stock Rs. crore NAS 

56.  ksr Capital stock in services Rs. crore NAS 

57.  m0 Reserve money Rs. crore RBI - HBMS 

58.  m3 Broad money Rs. crore RBI - HBMS 

59.  nbcb Net RBI credit to government Rs. crore RBI - HBMS 

60.  pcrude International price for crude petroleum US$ per 

barrel 

IMF, Financial 

Statistics 

61.  pdyr Personal disposable income at 1999-00 

prices 

Rs. crore NAS 

62.  pexp Unit value of exports Index (1999-
00 = 100) 

NAS 

63.  pi Implicit price deflator of investment  Index (1999-

00 = 100) 

NAS 

64.  pimp Unit value of imports Index (1999-
00 = 100) 

NAS 

65.  pvdyr Private disposable income at 1999-00 

prices 

Rs. crore NAS 

66.  pyn Implicit price deflator of GDP at market 

prices 

Index (1999-

00 = 100) 

NAS 

67.  pyr Implicit price deflator of GDP at factor 
cost 

Index (1999-
00 = 100) 

NAS 

68.  rescas Excess of current account balance over 

trade account balance 

Rs. crore NAS & IPFS 

69.  rescbip Excess of interest pay on public debt over 
combined interest payment of central and 

state governments 

Rs. crore NAS 

70.  residls Excess of indirect taxes net of subsidies 
over combined indirect tax revenues 

Rs. crore NAS 

71.  resin Residual reflecting excess of some of 

sectoral investments in agriculture, 
industry and services over sum of private 

and public investment in nominal terms 

Rs. crore NAS 

72.  resitr Excess of combined indirect taxes over 

sum of union excise duties, import duty 

revenues, state sales taxes and states 

other indirect taxes 

Rs. crore IPFS 

(Contd…A3.1)
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No. Name Description Unit Source 
(Basic Data) 

73.  resm0 Sum of components of monetary base 

other than net RBI credit to government 

Rs. crore RBI - HBMS 

74.  respdy Excess of private disposable income over 
the sum of personal disposable income 

and combined direct taxes 

Rs. crore NAS 

75.  respvy Other transfers derived as (GDP at factor 
cost net of consumption of fixed capital + 

interest on public debt - private income) 

Rs. crore NAS 

76.  resyn Excess of GDP at market prices over the 
sum of private consumption and 

investment expenditure, public 

consumption and investment expenditure, 
exports net of imports in nominal terms 

Rs. crore NAS 

77.  rln Long-term interest rate defined as interest 

rates on deposits above 3-5 years 
maturity 

Rs. crore RBI - HBMS 

78.  rsn Short-term interest rate on deposits of 1-3 

years maturity 

Rs. crore RBI - HBMS 

79.  sbitems Central revenue receipts Rs. crore IPFS 

80.  scip Interest paid by states to centre Rs. crore IPFS 

81.  sclad Net lending by centre to states Rs. crore IPFS 

82.  sctr States shares in gross central taxes Rs. crore IPFS 

83.  sdebt State debt (outstanding liabilities) Rs. crore IPFS 

84.  seir State effective interest rate Rs. crore IPFS 

85.  sfdd State fiscal deficit derived Rs. crore IPFS 

86.  sip State interest payment Rs. crore IPFS 

87.  ske State capital expenditure Rs. crore IPFS 

88.  skr State capital receipts Rs. crore IPFS 

89.  soitr States own indirect taxes Rs. crore IPFS 

90.  sobb State off-budget borrowing (derived) Rs. crore IPFS 

91.  sontr States own non-tax revenues Rs. crore IPFS 

92.  sotr State tax revenues other than sales tax 

and other own indirect taxes 

Rs. crore IPFS 

93.  spre State primary revenue expenditure Rs. crore IPFS 

94.  srd State revenue deficit Rs. crore IPFS 

95.  sre State revenue expenditure Rs. crore IPFS 

96.  srr State revenue receipts Rs. crore IPFS 
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149 

 

No. Name Description Unit Source 
(Basic Data) 

97.  ss Share of states in central gross tax 

revenues 

Rs. crore IPFS 

98.  ssr States sales tax revenue Rs. crore IPFS 

99.  strf Transfer to funds from state revenue 

receipts 

Rs. crore IPFS 

100.  udr Union excise duties Rs. crore IPFS 

101.  yar Agricultural output at 1999-00 prices Rs. crore NAS 

102.  yir Industrial output Rs. crore NAS 

103.  yn GDP at market prices Rs. crore NAS 

104.  yr GDP at factor cost at 1999-00 prices Rs. crore NAS 

105.  ysr Service sector output at 1999-00 prices Rs. crore NAS 

106.  zcbdtr Excess of combined direct tax revenues 
over sum f income tax and corporate tax 

revenues 

Rs. crore IPFS 

107.  zcbke Excess of combined capital expenditure 
over sum of central capital expenditure 

and state capital expenditure net of 

central loans to states 

Rs. crore IPFS 

108.  zcbpre Excess of combined primary revenue 

expenditure over sum of central primary 

revenue expenditure and state primary 
revenue expenditure net of grants from 

centre to states 

Rs. crore IPFS 

109.  zcke Excess of central capital receipts net of 
central revenue deficit over central capital 

expenditure 

Rs. crore IPFS 

110.  zske Excess of state capital receipts minus 
state revenue deficit over state capital 

expenditure 

Rs. crore IPFS 
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Appendix A3.2 

LIST OF EXOGENOUS VARIABLES 

Exogenous 

Variables 

Intercept 

Dummies 

Slope Dummies 

(interaction of 
intercept dummy 

with time trend() 

Residuals (add 

variables) 

AIRG D100 S100 CBITR_A 

ARESYN D101 S101 CEIR_A 

CFC D103 S103 CPTR_A 

CFDO D104 S56 IDR_A 

CNDKR D1047 S57 ITR_A 

CNTR D58 S58 LCBPRE_A 

COBB D59 S59 LCG_A 

COTR D60 S61 LCPR_A 

CPRE D61 S64 LCPTR_A 

CRRATIO D64 S65 LEXPR_A 

GRANTS D65 S66 LIAR_A 

LACRE D66 S67 LIDR_A 

LWEXP D67 S70 LIMPR_A 

PCRUDE D70 S71 LIPR_A 

RESCAS D71 S72 LITR_A 

RESCBIP D72 S73 LM0_A 

RESIDLS D74 S74 LM3_A 

RESITR D75 S75 LPEXP_A 

RESM0 D76 S76 LPI_A 

RESPDY D77 S77 LPIMP_A 

RESPVY D78 S78 LPYN_A 

SBITEMS D79 S79 LPYR_A 

SCIP D80 S80 LRM0_A 

SCLAD D81 S81 LRM3_A 

SDTR D82 S82 LSOITR_A 

SFDO D83 S83 LSSR_A 

SNDKR D85 S85 LUDR_A 

SOBB D88 S88 LYIR_A 

SONTR D89 S89 LYN_A 

SPRE D90 S90 M3_A 

SS D91 S91 NBCB_A 

STRF D93 S93 PYN_A 

TT D94 S94 PYR_A 

ZCBDTR D95 S95 RLN_A 
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Exogenous 
Variables 

Intercept 
Dummies 

Slope Dummies 
(interaction of 

intercept dummy 
with time trend() 

Residuals (add 
variables) 

ZCBNDKR D96 S96 RM3_A 

ZCBPRE D97 S99 RSN_A 

DADJ D98  SEIR_A 

DNBCB D99  SOITR_A 

 DRAIN10  SSR_A 

 DSERVICE  UDR_A 

 DUMYIR   
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Appendix A4.1 
TESTING FOR SERIAL CORRELATION: RESIDUALS 

1 Dependent Variable: RSLCPR    

 Sample (adjusted): 1953 2007    

  Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0002 0.001 0.116 0.908 

 RSLCPR(-1) 0.050 0.137 0.365 0.717 

 Adjusted R-squared -0.016     S.D. dependent var 0.010  

 F-statistic 0.133     Durbin-Watson stat 1.997  

2 Dependent Variable: RSLIPR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.004 0.011 -0.386 0.701 

 RSLIPR(-1) -0.124 0.128 -0.973 0.335 

 Adjusted R-squared -0.001     S.D. dependent var 0.082  

 F-statistic 0.946     Durbin-Watson stat 2.129  

      

3 Dependent Variable: RSLCG    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0001 0.0035 0.0152 0.9879 

 RSLCG(-1) 0.0653 0.1384 0.4716 0.6391 

 Adjusted R-squared -0.0146     S.D. dependent var 0.0261  

 F-statistic 0.2225     Durbin-Watson stat 1.9425  

      

4 Dependent Variable: RSLYAR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.014 0.003 -4.379 0.000 

 RSLYAR(-1) -0.187 0.129 -1.458 0.151 

 Adjusted R-squared 0.020     S.D. dependent var 0.021  

 F-statistic 2.125     Durbin-Watson stat 2.064  

      

5 Dependent Variable: RSLYIR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0001 0.002 0.022 0.983 

 RSLYIR(-1) -0.010 0.137 -0.074 0.941 

 Adjusted R-squared -0.018     S.D. dependent var 0.018  

 F-statistic 0.005     Durbin-Watson stat 1.991  

(Contd…A4.1)
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6 Dependent Variable: RSLYSR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.00002 0.002 -0.009 0.993 

 RSLYSR(-1) -0.040 0.135 -0.299 0.766 

 Adjusted R-squared -0.017     S.D. dependent var 0.016  

 F-statistic 0.090     Durbin-Watson stat 1.986  

7 Dependent Variable: RSLIAR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0019 0.0302 0.0638 0.9493 

 RSLIAR(-1) 0.0197 0.1372 0.1437 0.8863 

 Adjusted R-squared -0.0185     S.D. dependent var 0.2216  

 F-statistic 0.0206     Durbin-Watson stat 1.9884  

      

8 Dependent Variable: RSLIIR    

 Sample (adjusted): 1955 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.005 0.017847 0.25421 0.8004 

 RSLIIR(-1) 0.024 0.136706 0.172278 0.8639 

 Adjusted R-squared -0.019015     S.D. dependent var 0.128685  

 F-statistic 0.030     Durbin-Watson stat 2.041319  

      

9 Dependent Variable: RSLIMPR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.003 0.015 -0.194 0.847 

 RSLIMPR(-1) 0.077 0.135 0.568 0.572 

 Adjusted R-squared -0.013     S.D. dependent var 0.111  

 F-statistic 0.323     Durbin-Watson stat 1.571  

      

10 Dependent Variable: RSLISR       

 Sample (adjusted): 1959 2008       

 Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.002 0.009 0.222 0.825 

 RES7LISR(-1) -0.071 0.140 -0.506 0.615 

 Adjusted R-squared -0.015     S.D. dependent var 0.064  

 F-statistic 0.257     Durbin-Watson stat 1.938  

(Contd…A4.1)
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11 Dependent Variable: RSLEXPR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.0005 0.008 -0.064 0.949 

 RSLEXPR(-1) 0.039 0.137 0.284 0.777 

 Adjusted R-squared -0.017     S.D. dependent var 0.057  

 F-statistic 0.081     Durbin-Watson stat 1.938  

12 Dependent Variable: RSRLN    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.004 0.074 -0.052 0.959 

 RSRLN(-1) 0.057 0.137 0.414 0.680 

 Adjusted R-squared -0.016     S.D. dependent var   0.541 

 F-statistic 0.172     Durbin-Watson stat   1.979 

      

13 Dependent Variable: RSLPYR    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.00002 0.0003 0.070 0.944 

 RSLPYR(-1) 0.128 0.137 0.932 0.355 

 Adjusted R-squared -0.002     S.D. dependent var   0.002 

 F-statistic 0.869     Durbin-Watson stat   1.932 

      

14 Dependent Variable: RSRSN    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.001 0.062 -0.017 0.986 

 RSRSN(-1) 0.005 0.138 0.037 0.970 

 Adjusted R-squared -0.019     S.D. dependent var   0.453 

 F-statistic 0.001     Durbin-Watson stat   1.983 

      

15 Dependent Variable: RSLPIMP    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.001 0.010 0.058 0.954 

 RSLPIMP(-1) 0.028 0.139 0.201 0.841 

 Adjusted R-squared -0.018     S.D. dependent var   0.071 

 F-statistic 0.040     Durbin-Watson stat   1.995 

(Contd…A4.1)
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16 Dependent Variable: RSLPEXP    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.000439 0.006254 0.070134 0.9444 

 RSLPEXP(-1) -0.044654 0.138184 -0.323147 0.7479 

 Adjusted R-squared -0.017188     S.D. dependent var   0.045566 

 F-statistic 0.104424     Durbin-Watson stat   1.985397 

17 Dependent Variable: RSLPI    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.000 0.004 -0.101 0.920 

 RSLPI(-1) -0.126 0.137 -0.915 0.364 

 Adjusted R-squared -0.003     S.D. dependent var 0.027  

 F-statistic 0.838     Durbin-Watson stat 1.978  

      

18 Dependent Variable: RSLITR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.002 0.010 -0.243 0.809 

 RSLITR(-1) -0.037 0.134 -0.278 0.782 

 Adjusted R-squared -0.017     S.D. dependent var 0.071  

 F-statistic 0.077     Durbin-Watson stat 1.986  

      

19 Dependent Variable: RSLCPTR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.001 0.014 -0.075 0.941 

 RSLCPTR(-1) -0.059 0.140 -0.420 0.676 

 Adjusted R-squared -0.015     S.D. dependent var 0.103  

 F-statistic 0.177     Durbin-Watson stat 1.968  

      

20 Dependent Variable: RSLIDR    

 Sample (adjusted): 1953 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.002 0.014 -0.123 0.903 

 RSLIDR(-1) 0.045 0.137 0.328 0.744 

 Adjusted R-squared -0.017     S.D. dependent var 0.106  

 F-statistic 0.108     Durbin-Watson stat 1.899  
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21 Dependent Variable: RSLSSR    

 Sample (adjusted): 1953 2007    

  Variable  Coefficient Std. Error t-Statistic Prob.   

 C 0.000 0.006 -0.057 0.955 

 RSLSSR(-1) 0.057 0.137 0.415 0.680 

 Adjusted R-squared -0.016     S.D. dependent var 0.043  

 F-statistic 0.172     Durbin-Watson stat 1.895  

22 Dependent Variable: RSLUDR    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.002 0.006 0.417 0.678 

 RSLUDR(-1) -0.094 0.128 -0.732 0.467 

 Adjusted R-squared -0.009     S.D. dependent var 0.042  

 F-statistic 0.536     Durbin-Watson stat 2.099  

      

23 Dependent Variable: RSCEIR    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.000 0.047 0.010 0.992 

 RSCEIR(-1) 0.084 0.139 0.606 0.547 

 Adjusted R-squared -0.012     S.D. dependent var 0.343  

 F-statistic 0.367     Durbin-Watson stat 1.999  

      

24 Dependent Variable: RSLSOITR    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.001 0.003 -0.228 0.820 

 RSLSOITR(-1) 0.051 0.135 0.382 0.704 

 Adjusted R-squared -0.016     S.D. dependent var 0.025  

 F-statistic 0.146     Durbin-Watson stat 1.942  

      

25 Dependent Variable: RSSEIR    

 Sample (adjusted): 1955 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C -0.003 0.151 -0.022 0.983 

 RSSEIR(-1) -0.049 0.140 -0.349 0.728 

 Adjusted R-squared -0.017     S.D. dependent var 1.092  

 F-statistic 0.122     Durbin-Watson stat 2.013  
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26 Dependent Variable: RSLM3    

 Sample (adjusted): 1955 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0004 0.002 0.212 0.833 

 RSLM3(-1) -0.213 0.134 -1.586 0.119 

 Adjusted R-squared 0.028     S.D. dependent var 0.013  

 F-statistic 2.517     Durbin-Watson stat 2.048  

27 Dependent Variable: RSLPYN    

 Sample (adjusted): 1954 2007    

   Variable Coefficient Std. Error t-Statistic Prob.   

 C 0.0001 0.004 0.021 0.983 

 RSLPYN(-1) 0.0190 0.139 0.137 0.892 

 Adjusted R-squared -0.0189     S.D. dependent var 0.030  

 F-statistic 0.0188     Durbin-Watson stat 1.918  
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Appendix A5.1 

IN SAMPLE ESTIMATION: VALUES OF VARIABLES 

1.  Variables YR and YN  

Years 

 

YR Forecasts YN Forecasts 

Actual Static Dynamic Actual Static Dynamic 

1980-81 641921 636069 641079 145370 145640 145486 

1981-82 678033 682371 683260 170805 167737 169274 

1982-83 697861 698156 700607 191059 190385 189310 

1983-84 752669 754211 755759 222485 222405 222472 

1984-85 782484 789281 791000 249268 249901 250863 

1985-86 815049 821819 825630 281330 285085 287064 

1986-87 850217 852934 857496 314816 320948 323098 

1987-88 880267 883449 886395 357861 363429 367899 

1988-89 969702 967096 968841 424531 437184 443209 

1989-90 1029178 1030089 1029696 487684 492908 508481 

1990-91 1083572 1086946 1086079 569624 574230 586900 

1991-92 1099072 1126224 1123864 654729 651744 659697 

1992-93 1158025 1159288 1166552 752591 780901 768602 

1993-94 1223816 1232023 1233396 865805 872398 876093 

1994-95 1302076 1316578 1322413 1015764 1010691 1020785 

1995-96 1396974 1390511 1403458 1191813 1166764 1178781 

1996-97 1508378 1498266 1503087 1378617 1377232 1364757 

1997-98 1573263 1575030 1576212 1527158 1516588 1524842 

1998-99 1678410 1659659 1662733 1751199 1694530 1684805 

1999-00 1786526 1775972 1774467 1952036 1932451 1894483 

2000-01 1864300 1886728 1883090 2102314 2121251 2084196 

2001-02 1972606 1985668 1996719 2278952 2324523 2301816 

2002-03 2048287 2053335 2065823 2454561 2444438 2463815 

2003-04 2222758 2208245 2214835 2754621 2811612 2820695 

2004-05 2388768 2404985 2404914 3149407 3135942 3182964 

2005-06 2616101 2612786 2618523 3586743 3614287 3642658 

2006-07 2871118 2867989 2863901 4129174 4100805 4126112 

2007-08 3129717 3129717 3129717 4723400 4723400 4723400 
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2. Variables YAR and YIR 

Years 

 

YAR Forecasts YIR Forecasts 

Actual Static Dynamic Actual Static Dynamic 

1980-81 243421 246094 244251 112002 113785 115836 

1981-82 254622 259278 257572 121997 121382 124487 

1982-83 253907 250478 249816 127645 127399 129323 

1983-84 279605 279172 278156 139099 139011 141106 

1984-85 284037 281130 279898 145294 143940 146234 

1985-86 284930 289571 288961 150992 149355 151413 

1986-87 283763 286512 286234 161250 159701 161189 

1987-88 279258 281393 281240 170278 169683 170237 

1988-89 322932 322278 321131 186578 187280 187595 

1989-90 326773 329712 328921 202947 200609 200234 

1990-91 339893 341322 340993 214552 213329 211487 

1991-92 333256 347468 344739 213925 211633 210240 

1992-93 355421 356570 356780 220880 218412 217115 

1993-94 367231 369033 367958 237376 241559 240660 

1994-95 384549 383532 383120 262164 267765 270265 

1995-96 381875 387603 387635 296664 293508 299083 

1996-97 419759 410999 411051 320266 323111 325401 

1997-98 409039 420681 420365 326720 326724 329706 

1998-99 434892 440634 439846 338369 340108 342392 

1999-00 446515 448018 447209 350233 348277 350563 

2000-01 445403 458421 454711 372599 375593 377036 

2001-02 473249 475188 472422 381366 383088 386547 

2002-03 438966 436630 432165 407276 400630 405770 

2003-04 482676 494916 490727 431724 434587 435942 

2004-05 482910 482881 479728 468451 465256 469041 

2005-06 511114 519473 515501 506519 507483 508182 

2006-07 531315 541162 536115 560775 556139 558459 

2007-08 557122 557122 557122 602032 602032 602032 
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3. Variables RSN and RLN 

Years RSN Forecasts RLN Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 8.00 8.01 8.01 10.00 9.99 9.99 

1981-82 8.50 8.51 8.52 10.00 10.00 10.00 

1982-83 8.50 8.51 8.52 10.00 10.01 10.01 

1983-84 8.50 8.50 8.51 10.00 10.00 10.00 

1984-85 8.50 8.50 8.50 10.00 10.00 10.00 

1985-86 8.80 8.75 8.75 10.00 9.99 9.99 

1986-87 8.80 8.79 8.75 10.00 10.01 10.00 

1987-88 9.50 9.52 9.50 10.00 9.97 9.98 

1988-89 9.50 9.49 9.51 10.00 9.99 10.00 

1989-90 9.50 9.50 9.51 10.00 10.00 10.00 

1990-91 9.50 9.50 9.50 11.00 11.00 11.00 

1991-92 12.00 12.00 12.00 13.00 12.92 12.92 

1992-93 11.00 11.02 11.02 11.00 11.03 11.00 

1993-94 10.00 9.99 10.00 10.00 10.01 10.02 

1994-95 11.00 10.99 10.99 11.00 10.96 10.96 

1995-96 12.00 12.01 12.00 13.00 12.97 12.95 

1996-97 11.50 11.51 11.51 12.50 12.50 12.49 

1997-98 10.80 10.75 10.76 11.75 11.76 11.76 

1998-99 10.00 10.04 10.01 11.00 11.02 11.01 

1999-00 9.00 8.99 9.01 10.25 10.25 10.28 

2000-01 9.00 9.00 9.01 9.75 9.74 9.75 

2001-02 8.00 8.01 8.02 8.25 8.28 8.28 

2002-03 5.10 5.13 5.14 5.88 5.96 5.97 

2003-04 4.60 4.60 4.62 5.38 5.37 5.42 

2004-05 5.40 5.38 5.38 6.00 5.99 6.01 

2005-06 6.30 6.30 6.28 6.63 6.64 6.63 

2006-07 8.30 8.30 8.29 8.38 8.34 8.34 

2007-08 8.50 8.50 8.50 8.25 8.25 8.25 
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4. Variables PYN and PI 

Years PYN Forecasts PI Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 20.91 21.16 20.91 19.35 19.39 19.26 

1981-82 23.17 22.59 23.17 23.24 23.04 22.97 

1982-83 25.05 24.95 25.05 25.25 25.24 25.07 

1983-84 27.19 27.12 27.19 26.85 26.86 26.87 

1984-85 29.34 29.15 29.34 29.86 29.81 29.93 

1985-86 31.47 31.63 31.47 33.31 33.39 33.45 

1986-87 33.61 34.19 33.61 35.78 36.03 36.08 

1987-88 36.75 37.21 36.75 38.54 38.72 38.93 

1988-89 39.77 41.14 39.77 42.56 42.99 43.21 

1989-90 43.12 43.56 43.12 47.40 47.58 48.19 

1990-91 47.72 47.97 47.72 50.82 50.91 51.36 

1991-92 54.27 52.61 54.27 58.70 58.06 58.22 

1992-93 59.14 61.40 59.14 64.34 64.89 63.92 

1993-94 64.95 64.99 64.95 68.01 67.89 67.94 

1994-95 71.44 70.24 71.44 74.26 74.00 74.27 

1995-96 77.92 76.59 77.92 82.95 82.56 82.62 

1996-97 83.80 84.30 83.80 88.45 88.63 88.13 

1997-98 89.22 88.46 89.22 92.00 91.82 91.90 

1998-99 96.34 94.22 96.34 97.20 96.48 96.36 

1999-00 100.00 99.57 100.00 100.00 99.80 98.85 

2000-01 103.53 103.17 103.53 104.73 104.57 103.84 

2001-02 106.66 108.09 106.66 109.74 110.13 109.68 

2002-03 110.71 109.94 110.71 111.55 111.39 111.80 

2003-04 114.65 117.87 114.65 116.58 117.40 117.58 

2004-05 121.03 119.63 121.03 127.43 126.95 127.95 

2005-06 126.07 127.08 126.07 134.18 134.26 134.28 

2006-07 132.34 131.91 132.34 141.72 141.39 141.52 

2007-08 138.81 138.81 138.81 149.89 149.89 149.89 
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5. Variables ITR and CPTR 

Years ITR Forecasts CPTR Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 1506 1522 1520 1311 1378 1394 

1981-82 1476 1471 1481 1970 2276 2314 

1982-83 1570 1582 1576 2185 2160 2181 

1983-84 1699 1713 1713 2493 2490 2514 

1984-85 1928 1947 1952 2556 2561 2587 

1985-86 2510 2552 2564 2865 3092 3119 

1986-87 2879 2940 2954 3160 3450 3470 

1987-88 3193 3248 3276 4157 3858 3866 

1988-89 4283 4385 4428 6080 5074 5080 

1989-90 5079 5123 5237 6081 4386 4381 

1990-91 5377 5400 5484 5335 5407 5376 

1991-92 6731 6689 6746 7853 8568 8532 

1992-93 7896 8066 7976 8899 8813 8779 

1993-94 9123 9113 9140 10060 10622 10596 

1994-95 12029 11877 11960 13822 15562 15656 

1995-96 15592 15176 15286 16487 16235 16432 

1996-97 18234 17967 17851 18567 18327 18410 

1997-98 17101 16787 16851 20016 20580 20701 

1998-99 20240 19478 19399 24529 27055 27172 

1999-00 25655 25092 24742 30692 33283 33424 

2000-01 31764 31552 31161 25178 25043 25105 

2001-02 32004 32087 31866 25133 26295 26448 

2002-03 36866 36416 36620 46172 35625 35919 

2003-04 41387 41586 41681 63562 72376 72522 

2004-05 49268 48582 49095 82680 84584 85026 

2005-06 55985 60431 60766 101277 97940 98026 

2006-07 75093 76758 77093 144318 135639 136003 

2007-08 102644 102644 102644 186125 186125 186125 
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6. Variables UDR and IDR  

Years UDR Forecasts IDR Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 6500 6394 6485 3409 3391 3389 

1981-82 7421 7506 7524 4800 4769 4759 

1982-83 8059 8065 8116 5119 5101 5066 

1983-84 10222 10259 10297 5583 5549 5491 

1984-85 11151 11325 11370 7041 7034 6955 

1985-86 12956 13150 13259 9526 9501 9416 

1986-87 14470 14553 14693 11475 11453 11365 

1987-88 16426 16533 16632 13702 13693 13610 

1988-89 18841 18750 18811 15805 15721 15713 

1989-90 22406 22441 22426 18036 17989 18042 

1990-91 24514 24651 24616 20644 20631 20690 

1991-92 28110 29369 29258 22257 22357 22360 

1992-93 30832 30892 31240 23776 23843 23853 

1993-94 31697 32079 32144 22193 22239 22249 

1994-95 37347 38097 38401 26789 26784 26792 

1995-96 40187 39854 40523 35757 35689 35777 

1996-97 45008 44467 44724 42851 43100 43309 

1997-98 47962 48058 48123 40193 40462 40824 

1998-99 53246 52183 52357 40668 40854 41069 

1999-00 61902 61246 61153 48420 48557 48642 

2000-01 68526 70013 69771 34163 34353 34499 

2001-02 72555 73421 74156 28340 28594 28769 

2002-03 82310 82625 83529 44852 45016 45433 

2003-04 90774 89713 90194 48629 49140 49231 

2004-05 99125 100426 100420 57611 57913 58344 

2005-06 111226 111353 111792 65067 65723 65372 

2006-07 117613 117244 116944 86327 81878 81722 

2007-08 123425 123425 123425 104119 104119 104119 

  



164 

7. Variables CRR and CRE 

Years CRR Forecasts CRE Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 12484 12454 12528 13261 13261 13272 

1981-82 15140 15400 15439 15433 15434 15446 

1982-83 17507 17489 17512 18761 18765 18778 

1983-84 19717 19727 19730 22115 22118 22135 

1984-85 23549 23695 23692 27047 27050 27070 

1985-86 28044 28368 28415 33608 33612 33635 

1986-87 32950 33255 33319 40726 40734 40760 

1987-88 37030 36921 36960 46167 46168 46205 

1988-89 43592 42772 42849 54107 54112 54152 

1989-90 52097 50860 50969 64011 64021 64068 

1990-91 54995 55159 55216 73557 73569 73626 

1991-92 66030 67543 67479 82291 82271 82340 

1992-93 74117 74271 74441 92692 92724 92754 

1993-94 75784 76477 76531 108500 108527 108591 

1994-95 91318 93023 93380 122347 122347 122442 

1995-96 109983 109195 109979 139715 139722 139801 

1996-97 126157 125580 125894 158811 158843 158912 

1997-98 133548 133971 134391 179997 180042 180137 

1998-99 149441 150086 150397 216417 216482 216615 

1999-00 181273 182400 182239 248869 248924 249147 

2000-01 192742 193706 193398 277976 278023 278314 

2001-02 201612 203302 203903 301775 301892 302230 

2002-03 232213 224448 225790 340093 340317 340810 

2003-04 264783 271005 271602 363045 363129 363940 

2004-05 304692 306771 307789 384329 384405 385303 

2005-06 348003 349400 349775 439376 439499 440454 

2006-07 434092 425316 425496 514609 510519 511594 

2007-08 562173 562173 562173 594433 594433 594433 
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8. Variables SSR and SOITR 

Years SSR Forecasts SOITR Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 3698 3683 3698 2696 2715 2666 

1981-82 4663 4621 4655 3285 3242 3215 

1982-83 5257 5246 5238 3936 3933 3891 

1983-84 6067 6073 6083 4328 4324 4274 

1984-85 6756 6804 6834 5055 5032 5009 

1985-86 8071 8191 8256 5894 5908 5881 

1986-87 9205 9355 9432 6843 6897 6874 

1987-88 10798 10949 11068 7782 7825 7859 

1988-89 12619 12867 13005 8905 9059 9143 

1989-90 14371 14489 14804 10524 10568 10818 

1990-91 16476 16600 16845 12439 12471 12799 

1991-92 19820 20046 20188 14713 14484 14799 

1992-93 21682 22267 22098 16601 16976 16982 

1993-94 25805 26043 26136 19000 19036 19127 

1994-95 31620 31710 32012 22027 21878 22189 

1995-96 33827 33209 33636 27995 27813 27912 

1996-97 41897 41650 41461 27234 27352 27248 

1997-98 45351 45130 45315 33832 33595 33635 

1998-99 49251 47763 47622 37451 37033 36878 

1999-00 57593 56941 56129 42334 42244 41653 

2000-01 68386 69308 68385 44874 44797 44060 

2001-02 71379 72670 72429 52185 52543 51669 

2002-03 79425 79371 80105 56945 56746 56304 

2003-04 89658 90620 90995 65623 66596 66285 

2004-05 110597 110794 111946 73906 73456 73705 

2005-06 132845 133679 134587 83394 86901 87599 

2006-07 160137 154288 154817 95864 95864 96164 

2007-08 174981 174981 174981 110127 123487 123487 
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  9. Variables SRR and SRE 

Years SRR Forecasts SRE Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 15036 15027 15024 14136 14075 13938 

1981-82 17504 17515 17537 16193 16201 16009 

1982-83 20243 20223 20180 19354 19377 19172 

1983-84 22908 22913 22875 22691 22651 22451 

1984-85 26220 26292 26298 27118 27087 26837 

1985-86 31906 32154 32209 31362 31413 31113 

1986-87 35981 36292 36368 35960 36009 35718 

1987-88 42167 42323 42491 43205 43383 43122 

1988-89 47767 47910 48157 49592 49731 49608 

1989-90 53324 53059 53662 56831 56983 56979 

1990-91 62754 62964 63557 67860 68191 68324 

1991-92 77959 78474 78910 83611 83440 83878 

1992-93 87091 88110 88011 92150 92264 92585 

1993-94 101965 102527 102734 105440 105990 106421 

1994-95 118174 118742 119487 123749 124364 125274 

1995-96 131765 130683 131490 140499 141064 142581 

1996-97 146611 146261 146088 162677 163002 165125 

1997-98 164777 164512 164929 181479 182075 184624 

1998-99 172414 170749 170570 215994 216887 220138 

1999-00 201095 200736 199277 254858 255632 260101 

2000-01 221791 223003 221225 271966 271483 277541 

2001-02 248501 250824 249950 305443 303320 309369 

2002-03 263561 260556 261324 317781 318417 323048 

2003-04 308988 313164 313442 368004 367244 372620 

2004-05 359936 360424 362188 394137 395287 400437 

2005-06 434762 439599 441338 435514 433676 439954 

2006-07 539349 529579 530471 509638 510985 516057 

2007-08 641173 641173 641173 604971 604971 604971 
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10. Variables CBDEBT and SDEBT 

Years CBDEBT Forecasts SDEBT Forecasts 

 Actual Static Dynamic Actual Static Dynamic 

1980-81 69552 69551 69552 26783 26783 26783 

1981-82 80753 80753 80753 31655 31655 31655 

1982-83 98261 98261 98261 36975 36975 36975 

1983-84 111456 111456 111456 43199 43199 43199 

1984-85 133570 133570 133570 50735 50735 50735 

1985-86 161027 161027 161027 61355 61355 61355 

1986-87 193787 193787 193787 69875 69875 69875 

1987-88 227334 227334 227334 81180 81180 81180 

1988-89 267429 267429 267429 93772 93772 93772 

1989-90 313992 313992 313992 109849 109849 109849 

1990-91 368824 368824 368824 128155 128155 128155 

1991-92 418428 418428 418428 147030 147030 147030 

1992-93 479035 479035 479035 168365 168365 168365 

1993-94 564806 564806 564806 187992 187992 187992 

1994-95 640796 640796 640796 217100 217100 217100 

1995-96 728208 728208 728208 250889 250889 250889 

1996-97 818206 818206 818206 288103 288103 288103 

1997-98 944228 944228 944228 333897 333897 333897 

1998-99 1096659 1096659 1096659 403364 403364 403364 

1999-00 1300088 1300088 1300088 515877 515877 515877 

2000-01 1484106 1484106 1484106 594148 594148 594148 

2001-02 1733033 1733033 1733033 690747 690747 690747 

2002-03 1970807 1970807 1970807 786430 786430 786430 

2003-04 2241950 2241950 2241950 913376 913376 913376 

2004-05 2562016 2562016 2562016 1029174 1029174 1029174 

2005-06 2879705 2879705 2879705 1167866 1167866 1167866 

2006-07 3190698 3190698 3190698 1250819 1250819 1250819 

2007-08 3627260 3627260 3627260 1337044 1337044 1337044 
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11. Variable YSR 

Years YSR Forecasts 

 Actual Static Dynamic 

1980-81 286499 276191 280993 

1981-82 301413 301712 301200 

1982-83 316309 320279 321468 

1983-84 333966 336028 336498 

1984-85 353153 364210 364868 

1985-86 379128 382893 385257 

1986-87 405204 406721 410072 

1987-88 430732 432373 434918 

1988-89 460192 457539 460115 

1989-90 499459 499769 500542 

1990-91 529127 532295 533599 

1991-92 551890 567123 568884 

1992-93 581723 584305 592657 

1993-94 619209 621431 624778 

1994-95 655363 665280 669029 

1995-96 718434 709400 716739 

1996-97 768353 764156 766636 

1997-98 837504 827625 826142 

1998-99 905148 878917 880495 

1999-00 989778 979677 976695 

2000-01 1046299 1052715 1051343 

2001-02 1117991 1127391 1137750 

2002-03 1202045 1216075 1227889 

2003-04 1308358 1278742 1288167 

2004-05 1437406 1456846 1456144 

2005-06 1598468 1585829 1594840 

2006-07 1779028 1770687 1769327 

2007-08 1970563 1970563 1970563 
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Appendix A6.1 

FORECASTS OF EXOGENOUS VARIABLES 

a. Non-Policy Exogenous Variables 

The following considerations/rules were used for providing the path of exogenous 

variables for the forecast period from 2007-08 to 2014-15. 

 

1. AIRG: Ratios of irrigated area to total cultivated area (percent). This has been 

grown at the average rate of 1.25 percent per annum. 

 

2. CFC: Consumption of fixed capital stock is taken as exogenous. It is projected 

forward on the basis of growth rates making reference historical growth rates. 

During the period 1995-96 to 2006-07 its growth rate was 14.0 percent but the 

peak growth rate had been more than 16 percent. Taking into account that 

capital stock is ageing and future years more allowance will need to be made for 

consumption of fixed capital we have used a growth rate in the forecast period 

that averages about 18 percent per annum.  

 

3.  CNDKR: Centre‟s Non-Debt Capital Receipts. This is grown at an average rate 

of 10 percent per annum in the forecast period. 

 

4. DRAIN10: Observing the past history of deficient rainfall is seen at intervals of 4 

years. It has been observed that the rainfall is deficient by more than 10 percent 

as compared to the normal rainfall at intervals of 4 to 5 years based on 

meteorological reports, it is highly likely that 2009-10 will prove to be a year of 

deficient rainfall by a margin of more than 10 percent. In the forecast period we 

have provided for deficient rainfall in 2009-10 and 20014-15. 

 

5. LACRE: Log of total area under cultivation. This has been grown at the rate of 

0.13 percent. 

 

6. LWEXP: World Exports are determined in a separate equation and are linked to 

growth of world income. 

 

7. PCRUDE: This is price of crude petroleum oil ($US/barrel) and represents the 

average of three prices as given in International Financial Statistics. Its projection 
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for 3 years is based on projection given by energy Information, US Government 

and after that it is grown by 7.5 percent per annum. 

 

8. SBITEMS: This refers to self balancing items in the revenue receipts account of 

the central government as given in Indian Public Finance Statistics. Its last 

observed value is repeated for the forecast period.  

 

9.  SCIP: This is interest payments made by the state governments to central 

governments. Its average growth rate is 0.5 percent per annum. 

 

10. SCLAD: This variable accounts for centre‟s on lending to the states. It is derived 

as the difference between combined fiscal deficit and the sum of centre‟s fiscal 

deficit and states‟ fiscal deficit. During the forecast period it is kept at the 

average level of 2002-03 to 2006-07 in 2007-08 and then grown at 5 percent per 

annum. 

 

11. STRF: This is a transfer to funds in the states revenue expenditure accounts as 

given in the Indian Public Finance Statistics. In the forecast period it is kept at 

average value over 2003-04 to 2005-06. 

 

12.  SNDKAR: This is State Non-Debt Capital Receipts. For 2007-08, the value is 

taken at the average of 2002-03 to 2004-05 leaving 2005-06 and 2006-07 values 

which are clear outliers. After this it is assumed to grow at 10 percent per 

annum. 

 

b. Policy Variables 

1. CFDO: Central Fiscal Deficit Derived is taken as a policy variable. In the sample 

period, its value is derived as the change in outstanding liabilities of the centre. 

Its value is derived in this manner up to 2009-10 using centre‟s budget 

documents. After this, it is grown at 10 percent per annum. 

 

2. CNTR: Central Non Tax Revenues.  This is also taken as a variable under the 

control of central government. During the forecast period, it is grown at 10 

percent per annum. 

 

3. COTR: Central Other Tax Revenues consist of service tax revenue and tax 

revenues other that income tax, corporation tax, customs duties, and Union 
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excise duties. The sample for service tax starts only from 1994-95 when it was 

first levied. Service tax was grown at 16 percent and the remaining part of other 

taxes grown at 8 percent per annum. 

 

4. CPRE: Central Primary Revenue Expenditures are derived from the available 

budget documents for 2007-08, 2008-09 (RE), and 2009-10 (BE). After this the 

primary revenue expenditures are grown at 10 percent per annum for the 

remaining part of the forecast period. 

 

5. DNBCB: This is change in government liabilities to the Central Bank. In other 

words, this is the monetized part of the fiscal deficit. Net RBI credit to 

government has been falling after 2000-01. In the forecast period, it is grown at 

5 percent per annum. 

 

6. GRANTS: Aggregate grants are taken as exogenous. These consist of statutory 

grants (Finance Commission), plan grants, and other grants. For 2007-08 to 

2009-10, the level of aggregate grants to the states are taken from the central 

budget documents and after that years, these are grown at the rate of 10 

percent per annum. 

 

7. RESMO: This is non-monetized part of Reserve Money. This relates to sources of 

reserve money other than RBI‟s net credit to government. In the forecast period, 

it is grown at 20 percent per annum. 

 

8. SFDO: The State Fiscal Deficit (official as per budget) is taken as an exogenous 

variable and is grown by 15 percent during the forecast period. 

 

9. SONTR: This is State Own Non Tax Revenues. For the forecast period it is 

grown at an average rate of 10 percent per annum. 

 

10. SOTR: State other Tax Revenues are assume to grow by 10 percent per annum 

in the model. 

 

11. SPRE: State Primary Revenue Expenditures are grown for 2009-10 at 25 percent 

and after that at 15 percent per annum.  
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12. SS: Share of States in Centre‟s Gross Tax Revenues is under the control of the 

Finance Commission. The share is determined by Finance Commission applies to 

net tax revenues excluding cesses and surcharge, and cost collections. This has 

been kept at 26 percent per annum for the forecast period, which is consistent 

with the average level in the preceding period. 

 

c. Definitional Residuals 

1. DADJ: This is an accounting residual to ensure that components (YAR, YIR and 

YSR) of GDP at factor cost at constant 1999-00 prices add to the aggregate GDP 

at factor costs at 1999-00 prices as given by CSO. This has non-zero values only 

prior to 1980-81. Its value in the forecast period is put at zero. 

 

2. RESCAS: This is the residual that ensures balance of payment identity. This is 

kept at its value of 2007-08 during the forecast period it is grown at 20 percent 

per annum upto 2014-15. 

 

3. RESCBIP: The interest payment of the combined account of the centre and the 

state governments are derived as the sum of central interest payments plus state 

interest payments minus interests paid by the state to the centre. There is a 

residual in the data given in Public Finance Statistics. It is grown at an average 

rate of 20 percent per annum from 2009-10. 

 

4. RESIDLS: This variable accounts for the difference between combined indirect 

taxes as given in budgetary data and the term indirect taxes net of subsidies 

(IDLS) given in National Accounts data. This variable represents the subsidies 

estimated under the National Income Accounts methodology. During the forecast 

period it is grown at an average rate of 16 percent per annum.  

 

5. RESIN: This variable accounts mainly for errors and omissions in the investment 

estimates given by the CSO. Aggregate figures for gross investment expenditures 

are higher that the sum of the sectoral investments in agricultural, industry, and 

services. Its value in the forecast period is grown at an average rate of 14 

percent per annum. 

 

6. RESITR: This variable accounts for the difference between the figures of 

combined indirect tax revenues and the sum of Union excise duties, import duty 
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revenues, state sales tax revenue, states other indirect taxes, and service tax 

revenues. In the forecast period it is grown at the average rat of 7 percent. 

 

7. RESPDY: This variable accounts for the difference between personal disposable 

income and private income net of combined direct taxes. It stands for other 

transfer payments received by households from the government. In the forecast 

period the average growth is kept at 2 percent per annum.  

 

8. RESPVY: This variable accounts for difference between GDP at market prices 

net of indirect taxes less subsidies and consumption of fixed capital and interest 

payment made by the government to the domestic private sector on government 

bonds held by them. In the forecast period the average growth is kept at 2.5 

percent per annum.  

 

9. ZCKE: This represents excess of central capital expenditure over central capital 

receipts minus central revenue receipts. It is grown at 2 percent per annum in 

the forecast period. 

 

10. ZSKE: This represents excess of state capital expenditure over state capital 

receipts minus state revenue receipts. It is grown at 1 percent per annum in the 

forecast period. 

 

11. SCBKE: This variable represents the difference between capital expenditure on 

the combined account of central and state governments and the sum of central 

capital expenditure and state capital expenditure net of centre‟s net lending to 

states. In the forecast period it has been kept at its average level calculated over 

5 year period 1998-99 to 2004-05 as the years after 2004-05 are erratic and out 

off line.  

 

12. ZCBDTR: This variable represents the difference between combined direct tax 

revenue and the sum of income tax revenue and corporation tax revenue. It is 

grown at 15 percent per annum in the forecast period. 

 

13. ZCBPRE: This variable represents the accounting difference between combined 

primary revenue expenditure net of interest payment from the states to the 

centre and grants from the centre to the states. In the forecast period it is grown 

at an average level of 10 percent per annum. 



174 

Appendix A6.2 

 

FORECAST FOR SELECTED VARIABLES UNDER REFORM SCENARIO 2: 
 2007-08 TO 2019-20 

 

(Amounts in Rs. crore; price indices: 1999-00 = 100; interest rates: percent per annum) 

 

Years BM CAS CBDEBT CBDTR CBFDD CBITR 

2008-09 190245 -252032 3992294 292778 365034 703505 

2009-10 485021 -144848 4480394 351734 488100 779357 

2010-11 602698 -82597 5086324 425802 605930 881936 

2011-12 672248 -70522 5761967 518755 675643 1035096 

2012-13 749810 -98408 6515341 635072 753374 1198268 

2013-14 836386 -157241 7355469 779788 840128 1398691 

2014-15 938561 -257651 8297960 948977 942490 1634755 

2015-16 1053096 -424618 9355182 1153087 1057222 1930319 

2016-17 1181568 -670439 10541080 1391495 1185901 2201740 

2017-18 1325767 -1027584 11871400 1676635 1330317 2572064 

2018-19 1487726 -1561057 13363900 2016779 1492502 3004317 

2019-20 1669749 -2373521 15038670 2421011 1674764 3502788 

       

Years CBKE CBPRE CBRD CDEBT CEIR CG 

2008-09 80167 1042587 148317 3136075 6.408 587819 

2009-10 302744 1192405 224978 3495452 6.308 651798 

2010-11 384204 1343133 204630 3943528 6.242 712747 

2011-12 510312 1520554 146629 4427750 6.227 782991 

2012-13 652569 1721534 80343 4951039 6.251 860215 

2013-14 841752 1949218 -24016 5516555 6.298 945116 

2014-15 1075861 2207169 -157881 6133167 6.355 1038464 

2015-16 1381745 2499432 -351356 6805493 6.423 1141105 

2016-17 1672064 2830593 -515547 7538571 6.501 1253971 

2017-18 2078878 3205855 -780742 8337890 6.590 1378088 

2018-19 2569796 3631118 -1112545 9209441 6.689 1514586 

2019-20 3154141 4113078 -1517998 10159750 6.796 1664709 

(Contd…A6.2)
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Years CGTR CIP CKE CPR CPTR CRD 

2008-09 597832 181828 -45742 1975050 180738 161327 

2009-10 672830 197828 121258 2082381 221176 241334 

2010-11 782450 218180 190157 2242648 270421 261294 

2011-12 931041 245566 215817 2427315 333896 271949 

2012-13 1105318 276799 245687 2640129 413720 281323 

2013-14 1319932 311793 288879 2882626 512957 280544 

2014-15 1568309 350602 343822 3138205 627463 276892 

2015-16 1867676 393940 415596 3429244 762331 261038 

2016-17 2198856 442443 486683 3735889 923088 250917 

2017-18 2605988 496806 585942 4061551 1115266 218127 

2018-19 3088469 557715 708652 4410388 1345177 167885 

2019-20 3656933 625861 857840 4775366 1620235 97708 

             

Years CRE CRR CTR EXP IAR IDLS 

2008-09 753422 592094 445335 849098 42189 416472 

2009-10 849445 608112 500329 964678 46801 449269 

2010-11 961024 699730 579013 1115461 50961 502335 

2011-12 1096122 824173 688970 1283425 57679 598554 

2012-13 1250686 969364 817936 1469690 64096 696245 

2013-14 1426893 1146349 976750 1685240 71268 821365 

2014-15 1627392 1350500 1160549 1934877 79291 970831 

2015-16 1855864 1594825 1382080 2220692 86598 1166806 

2016-17 2116346 1865428 1627153 2547848 98297 1323699 

2017-18 2413425 2195298 1928431 2923486 109559 1562318 

2018-19 2752244 2584359 2285467 3354818 122184 1843108 

2019-20 3138597 3040889 2706130 3849686 136343 2167399 

(Contd…A6.2)
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Years IDR IG CBOBB CBFDO IIR IMPR 

2008-09 111223 904900 -26394 391428 180523 1095529 

2009-10 119771 924755 -33194 521293 247464 1137856 

2010-11 129568 970554 23847 582084 281384 1253390 

2011-12 143074 1080005 25789 649854 316875 1425219 

2012-13 160464 1194871 27903 725471 329754 1643279 

2013-14 181730 1310174 30206 809922 332998 1908159 

2014-15 207132 1416150 32714 909776 330178 2226673 

2015-16 237231 1534297 35448 1021774 309591 2609616 

2016-17 272713 1615697 38429 1147472 306951 3068660 

2017-18 314599 1714277 41679 1288638 294103 3621657 

2018-19 364128 1794811 45224 1447278 280640 4289341 

2019-20 423007 1901612 49093 1625671 267447 5101451 

       

Years IPR ISR ITR M0 M3 PDYR 

2008-09 889836 408467 97564 913964 4245068 2627355 

2009-10 960631 465161 113910 1087519 5103885 2806865 

2010-11 1114945 523757 136236 1295324 6149998 3076116 

2011-12 1297704 599160 162843 1544206 7434780 3377106 

2012-13 1550717 702969 196033 1842353 9016488 3732356 

2013-14 1880970 835901 237714 2199597 10934240 4145160 

2014-15 2263411 1000752 288030 2627728 13281110 4575741 

2015-16 2757233 1204425 352249 3140895 16164120 5087324 

2016-17 3277467 1440643 424124 3756076 19709520 5620894 

2017-18 3908641 1730024 510443 4493644 24068960 6194844 

2018-19 4660109 2074659 613038 5378044 29426710 6818303 

2019-20 5521297 2480026 733427 6438606 36008140 7471077 

(Contd…A6.2)
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Years PEXP PI PIMP PVDYR PYN PYR 

2008-09 142.53 153.27 144.69 3037595 147.67 146.81 

2009-10 149.84 161.79 152.73 3237305 156.03 155.05 

2010-11 159.51 171.82 162.67 3524800 167.69 166.66 

2011-12 169.88 181.87 172.83 3854643 178.56 177.41 

2012-13 181.35 192.11 183.69 4241860 191.61 190.39 

2013-14 194.74 203.33 196.26 4690505 206.94 205.65 

2014-15 210.42 215.85 210.90 5157446 224.43 223.05 

2015-16 229.22 229.81 228.21 5705938 245.29 243.86 

2016-17 247.72 243.60 244.75 6290552 263.48 261.94 

2017-18 265.26 257.15 260.01 6923886 282.27 280.71 

2018-19 282.30 271.14 274.94 7616354 301.61 299.98 

2019-20 299.39 286.02 290.36 8348515 321.50 319.77 

       

Years RLN RSN SCTR SDEBT SEIR SIP 

2008-09 7.63 7.47 152497 1478861 8.09 108149 

2009-10 7.35 7.18 172501 1683770 7.94 117351 

2010-11 7.51 7.37 203437 1918573 7.82 131632 

2011-12 7.84 7.75 242071 2187711 7.75 148640 

2012-13 8.13 8.09 287383 2496291 7.71 168731 

2013-14 8.32 8.35 343182 2850183 7.70 192210 

2014-15 8.45 8.55 407760 3256135 7.70 219525 

2015-16 8.59 8.74 485596 3721904 7.72 251333 

2016-17 8.73 8.95 571703 4256409 7.75 288465 

2017-18 8.89 9.17 677557 4869905 7.80 331890 

2018-19 9.06 9.40 803002 5574180 7.86 382706 

2019-20 9.22 9.62 950803 6382789 7.93 442175 

(Contd…A6.2)
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Years SKE SOITR SRD SRE SRR SSR 

2008-09 173443 127723 -13011 707528 720539 207341 

2009-10 216054 147440 -16356 806637 822993 239503 

2010-11 285995 172631 -56664 903633 960297 285960 

2011-12 388713 200621 -125320 1017141 1142461 362054 

2012-13 503527 235793 -200979 1145794 1346773 441048 

2013-14 652118 277117 -304560 1291406 1595966 542141 

2014-15 834073 328251 -434773 1456121 1890894 663374 

2015-16 1071180 390510 -612394 1642503 2254897 821308 

2016-17 1293637 461860 -766464 1853531 2619995 953853 

2017-18 1604666 546599 -998869 2092590 3091459 1149216 

2018-19 1976621 644083 -1280430 2363493 3643923 1381354 

2019-20 2415827 758156 -1615706 2670561 4286267 1650850 

       

Years UDR YAR YIR YN YR YSR 

2008-09 141317 570555 633434 5324753 3343373 2139383 

2009-10 150946 565896 687998 6005430 3583439 2329544 

2010-11 165995 603853 746233 7008088 3903563 2553476 

2011-12 195176 622390 821847 8171454 4268686 2824448 

2012-13 220083 642214 910077 9624224 4689226 3136933 

2013-14 249780 663417 1008785 11452850 5169803 3497600 

2014-15 280679 661736 1094970 13613720 5668148 3911441 

2015-16 318185 709985 1176036 16396270 6245043 4359021 

2016-17 342074 735929 1256541 19316460 6869047 4876576 

2017-18 381847 763672 1337932 22742740 7545316 5443711 

2018-19 425960 793333 1420861 26697040 8285070 6070876 

2019-20 472544 795746 1505678 31168630 9069314 6767888 

Notes: Variable definitions as in Appendix A3.1. 
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