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1. Research Methodology 

1.1. Exchange Rate Pass Through to Import and Domestic Prices 

Chapters 4 and 5 examine the issue of exchange rate pass-through to import and domestic 

prices respectively in India. Exchange rate pass-through to import and domestic prices have 

been active areas of debate in the international domain, with a particularly large number of 

studies studying the PTM behavior of exporters involved in trade among the Global-North 

countries. The relative dominance of advanced economies in the literature resulted in strong 

empirical presuppositions on how the ERPT coefficient should behave even for emerging 

nations, and the major factors that could explain the observed behavior of pass-through 

relationship. The early traces of active research on the pass-through issue can be traced to the 

observation of Japanese firms practicing differential pricing strategies which ignited the 

interest in import price pass-through (Feenstra, 1987; Marston, 1989; Feenstra et al. 1993). 

The shift from advanced economies to emerging economies began in the early 2000s when 

panel data-based studies began incorporating emerging economies into their samples and 

examined how pass-through dynamics underwent a change when attention was shifted from 

the advanced large open economies to emerging small open economies. The incompleteness 

of pass-through to import prices in advanced economies was largely justified by Taylor’s 

hypothesis proposed by Taylor (2000) which also marked the beginning of an active 

macroeconomic approach to pass-through analysis. The findings from advanced economies 

served as a benchmark to build the expected inferences from emerging economies. Given that 

large open economies experienced incomplete pass-through, the emerging small economies 

should experience complete or even more-than-complete pass-through, at least to the trade 

prices. The findings from emerging economies largely testified to this notion though some 

discrepancies were found but were later rationalized using Taylor’s hypothesis.  

Pass-through analysis for emerging economies raised fresh new hypotheses that 

required further examination and this warranted the need for high-quality long-run time series 

data which posed a serious challenge in these economies (Aron et al., 2014). Thus, the 

methodological apparatus that was so well-suited for samples using data from advanced 

economies could not be simply ‘extended’ to emerging economies. Innovations in 

econometric methodologies were needed that could handle the data constraints in emerging 

economies while allowing robust inferences. There are different methods that have been 

employed across studies that use different samples with heterogeneous data sources. While 

there can be different ways of categorizing these methods, the framework of Aron et al. 
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(2014) can be useful at this point. Econometric methodologies in the import price pass-

through analysis can be categorized into two major approaches: the first is the methods that 

use the single equation models where an import price function can be estimated through the 

new open economy macro models, such as the one found in Obstfeld (2002), or from partial 

adjustment models such as the one used in Webber (1999), or perhaps from reduced form 

equations of a simultaneous equation system such as the one proposed by Goldberg and 

Hellerstein (2008). These methods have proven to be powerful tools in exploring the nature 

of pass-through to trade prices while maintaining parsimony of variables, data, and 

econometric inferences. A key advantage of these methods is their ability to handle several 

nested hypotheses on the factors affecting the pass-through relationship while being suitable 

for samples with lower degrees of freedom. The fundamental feature of these models is that 

they “are based on reduced-form regressions from a partial equilibrium model” (Aron et al., 

2014, pp. 121), and treat the changes in exchange rate variables as exogenous shocks. A 

major limitation of this approach is that structural breaks or changes including regime shifts 

can cause challenges in estimation and thus it is necessary to establish if such issues exist 

before estimation, and if they do, appropriate treatment should be adopted to avoid 

specification errors. Another concern with this method is that it warrants the use of stationary 

variables which implies differencing and possible loss of long-run information. 

Given the concerns with the first set of methods, the second approach has emerged to 

estimating pass-through which is broadly termed as the systems approach which, in the 

context of import price pass-through, includes the VAR approaches and the DSGE models in 

the tradition of the new open economy approach to pass-through analysis. VAR models are 

capable of tracing the dynamic path of import prices following an exogenous shock in the 

exchange rate and can also handle the feedback effects. VECM approach is another 

frequently employed approach and these methods have provided may useful insights into the 

dynamics of import price behavior regarding exchange rate variations. Rajan and 

Yanamandra (2015) are an application of these methods in the Indian context during recent 

times. The DSGE model has not been explored actively in the area of import price pass-

through in India but has been applied in several studies focusing on the pass-through to 

domestic inflation. Systems methods are capable of handling the endogeneity of exchange 

rate shocks which is not feasible with the single equation approach. However, one needs to 

justify theoretically in advance if the observed exchange rate variations are purely exogenous 

or emerge from the pass-through process itself. Such concerns, it seems, are generally not 
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examined before the time-series methods are employed in the pass-through analysis. An 

important advantage of the single equation models is their ability to accommodate varying 

theoretical models of pass-through mechanisms, thereby allowing structural estimation of the 

pass-through coefficient. 

  Given this brief background, the methodological choices in this study are driven by 

the following concerns: first, data constraints are a serious concern as far as the import price 

variable is concerned. As explained earlier, the variable used in proxying import prices is the 

Import Unit Value index whose data on monthly basis is available only from April 2013 

onwards. The old Fisher index based on the year 1999-2000 is unavailable from the 

Directorate General of Commercial Intelligence and Statistics (DGCIS). Thus, one is faced 

with two choices: the first is to opt for the Import Price Index of the International Monetary 

Fund (IMF), or the second is to center the analysis on Annual data for which consistent and 

continuous time series on import unit value index are available. The data of the import price 

index for India by the IMF are problematic as their coverage, weighting pattern and 

construction methodology do not seem to represent the imports market of India and thus 

could provide a biased picture of the price variations in aggregate imports if used in pass-

through estimationi. Thus, the decision was made to examine pass-through issues in the 

domain of annual data to incorporate continuous, consistent, and reliable time series 

information. However, the issue of short-run versus long-run pass-through necessitates 

monthly data as the definition of short and long runs have largely been captured in terms of 

months needed for the complete pass-over of exchange rate shocks into the aggregate import 

prices in local currency. Thus, the use of annual data implies that the instantaneous impact of 

exchange rate variations on import price inflation may very well be a composite coefficient 

incorporating the short-run impact, conceptualized as the coefficient in the first month, and 

the long-run impact, conceptualized by the coefficients from the second to the twelfth month. 

It is difficult to rationalize the pass-through effects beyond the twelve-month horizon and 

literature too has not been able to find much evidence of a strong degree of import price pass-

through after twelve months have passed since the exchange rate shock. Thus, the current 

period pass-through coefficient in the estimations to be examined shortly, should correctly be 

interpreted as a composite pass-through coefficient incorporating both the immediate and 

lagged response of import prices to exchange rate changes. 

 Hence, this study employs a single equation approach by incorporating the features of 

the ERPT process in a partial equilibrium reduced form approach derived from the pricing 



11 
 

behavior of foreign countries supplying India’s bulk of imports within the mark-up model for 

a small open economy. As documented earlier, the theoretical framework adopted in this 

study can be traced to the seminal works of Dornbusch (1987), Campa and Goldberg (2005), 

Bussiere (2013), Rajan and Yanamandra (2013), and Aron et al. (2014). Firstly, the 

estimation of the import price pass-through coefficient is undertaken using the baseline model 

as delineated in the previous sections. Each of the variables in the baseline model emerges 

from the underlying macroeconomic model developed earlier. Due care is taken to specify the 

model as parsimoniously as feasible. The estimation of the baseline model is undertaken 

using a partial equilibrium framework with Ordinary Least Squares (OLS) after duly ensuring 

that the time-series information is suitable for being captured via the OLS route. The strength 

of this econometric framework is its simplicity and ability for direct economic interpretation 

of the coefficients. The baseline model represents the core structure of the pass-through 

mechanism that is tested in this chapter. The primary concern is with how costs, mark-ups, 

and exchange rates together shape the import price function and how the import price pass-

through coefficient has behaved during the sample period. The disaggregated feedback 

mechanisms that might be at work are presumed under the ceteris paribus condition. This is 

inevitable given that the fundamental concern of this chapter is to capture the aggregate 

relationships between different prices. The baseline model provides the basis for further 

estimations and all other estimations are specified around this baseline equation and are 

reported in section 5.1. 

 After estimating the import price pass-through coefficient in the baseline model, the 

analysis is expanded to account for additional macroeconomic variables that are strongly 

considered as possible determinants of the import price inflation itself. Incorporating these 

factors into the import price function helps to examine the pass-through coefficient while 

controlling for additional variables and thus the estimate of the pass-through coefficient is 

further refined. Key hypotheses on the determinants of import price inflation are tested in this 

expanded model reported in section 5.2. The analysis is undertaken within the partial 

adjustment framework on the lines developed by Koyck (1954) and Nerlove (1958). The 

lagged impact of import prices, the dependent variable, is incorporated into the baseline 

model with additional factors other than the factors accounted for in the baseline model. A 

stock adjustment, or the partial adjustment model, postulates a long-run equilibrium 

relationship and derives its short-run counterpart by allowing the dependent variable to adjust 

to its past values, which is generally presumed to be incomplete due to nominal or real 
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rigidities, “inertia, contractual obligations” (Gujarati and Porter, 2008, pp. 632), including 

contractual rigidities in the price setting due to menu costs, switching costs or other such 

factors. The advantage of the partial adjustment model is its ability to account for adaptive 

expectations in the determination of import price inflation and its ability to provide estimates 

for both the short-run and the long-run impacts of exchange rate variations on import price 

inflation. This is undertaken in section 5.2. 

After undertaking the estimation of the determinants of import price inflation while 

refining the estimate of the pass-through coefficient, the issue of the factors shaping the 

behavior of the import price pass-through coefficient is examined. There are at least three 

approaches to this matter. The first approach is to estimate a time-varying coefficient of pass-

through using methods such as the Kalman filter, a Time-Varying VAR model, or a linear 

Time-Varying Coefficient model such as the one adopted in this chapter later on. This time-

varying coefficient can serve as a dependent variable to capture the variables that may impact 

the pass-through coefficient in an OLS framework.  

The second approach to this issue is to employ interaction terms between the 

exchange rate and the possible determinants of the pass-through coefficient itself. One can 

locate this approach in Goldfajn and Werlang (2000), and in the Indian context in Patra et al. 

(2018) in recent times. The idea behind using interaction terms in the import price function 

itself is that the coefficient of the interaction terms would reflect the extent to which the 

additional information of the determinant factor inflates or deflates the impact of exchange 

rate variations on import prices. While pass-through is defined in terms of the unilateral 

effects of exchange rate variables on import prices within the import price function, an 

interaction term would imply the extent to which the interacting factor can increase or 

decrease the impact of exchange rate on import prices. A high and positive coefficient would 

imply that the factor being interacted with the exchange rate is enabling a larger pass-through 

of exchange rate changes to import prices and in case of a high but negative coefficient, vice 

versa. The coefficients of the interaction terms may be interpreted as modified ERPT 

coefficients which signify the combined impact of the exchange rate and the hypothesized 

determinant rather than the unilateral impact of the exchange rate on import prices.  

The third approach possible in this regard is to build a dependent variable through the 

ratio of import price changes to exchange rate changes and utilize it to model the possible 

determinants of the ERPT coefficient. Put simply, the ERPT coefficient is defined as the 
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average effect of exchange rate variations on import prices without controlling for other 

possible intermediating factors. Theoretically, pass-through is an elasticity coefficient derived 

after the impact of other intermediating factors is controlled for within a regression 

framework. Using a simple ratio would bias the nature of the pass-through coefficient and 

such a variable ceases to be a coefficient in the first place.  Hence, this chapter undertakes the 

analysis on this account by using both the first and the second approaches and is perhaps the 

first study to investigate the issue of import price pass-through at such an analytical depthii. 

Thus, in section 5.3, the relationship between exchange rate variations and various 

macroeconomic factors affecting the import price pass-through coefficient is investigated 

while expanding the scope of the models estimated in the previous sub-sections. 

Lastly, a fundamental concern in the macroeconomic analysis is the temporal stability 

of the structural relationship hypothesized in a lineariii model. A voluminous literature has 

emerged on this issue following the classic critique of aggregative macro models expounded 

by Lucas (1976) who criticized the “stable-parameter view” of macroeconometric research 

and raised the concern that the very causal relationships between aggregate variables being 

captured by econometric models may be time-variant, thereby causing the underlying 

relationship itself to shift across time. Such a ‘changing-structure’ view caused an uproar 

among macroeconomists and empirical studies began testing the Lucas Critique on different 

issues such as monetary policy, trade balance adjustments, growth models, and also the 

matter of ERPT. Macroeconomists have been very much open to the prescriptive implications 

of the Lucas Critique – a sound macroeconomic model must ensure that the structural 

parameters of the model are broadly stable across time so that the inferences can be applied to 

the entire sample period and possibly utilize the estimated model for forecasting (Goutsmedt 

et al., 2015). In other words, the identification of the true model must account for the 

temporal behavior of the underlying economic model (Sims, 1980). However, the empirical 

prescription that policy changes can cause the true parameters to change following the policy 

change has been put to test and the evidence has been at best mixed (Linde, 2001). 

The hypothesis of a time-variant versus a time-invariant ERPT coefficient is 

examined in this chapter by using a Time-Varying Coefficient (TVC) model that allows the 

estimation of a time-varying ERPT coefficient within the linear framework itself. The model 

is developed in the works of Schlicht (2020), Schlicht (2021), and thereafter in Schlicht 

(2022). There are several other approaches in this perspective, such as the use of the Kalman 

filtering technique as applied in Pizzinga (2012), other state-space models, non-linear time-
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varying models, Flexible Least Squares-based models such as the one proposed in Kalaba and 

Tesfatsion (1989) and the framework adopted in this study. Across all these approaches, the 

most suitable time-varying model should be able to accommodate a linearly specified model 

while posing lesser data requirements and more robust inferences.  

A time-varying parametric model must estimate the time path of an economic 

relationship using the sample information by calibrating its expected behavior through some 

kind of iteration. Some approaches use bootstrapping, while others use recursive methods. 

The Schlicht (2021) framework estimates a ‘method of moments’ estimator within the state-

space model where coefficients are presumed to be generated by a random walk process. The 

time-variant estimates for the coefficient of interest are estimated as conditional expectations 

of the coefficients given the sample data. Thereafter the time-average estimates of the 

coefficient for each point in time are estimated via the Generalised Least Squares (GLS) 

estimates of the corresponding regression with time-invariant coefficients. This method has 

various strengths against the other alternatives mentioned above. First, this approach does not 

warrant initial values for the initial state and the initial variances but estimates endogenously. 

This may be considered as its strength against the Kalman filter approach (Schlicht, 2021). 

Second, given that the estimates are based on the ‘method of moments’, the assumption of 

Gaussian disturbances is not imposed a priori. Third, this method allows the analyst to vary 

only one coefficient or multiple coefficients across time, thereby allowing the testing of a 

range of economic models where not all coefficients may be time-variant. Thus structural 

modeling of a wide variety of economic theories can be undertaken in this approach. Fourth, 

the fundamental property of this approach is the selection of estimates that minimize the sum 

of squared disturbances in the specified equation and a weighted sum of squared disturbances 

in the coefficients where the weights are estimated as the inverse of the variance ratios 

estimated by the algorithm. This allows the algorithm to balance between the goodness of fit 

and parameter stability simultaneously.   

The most important limitation of this approach is the assumption of the coefficients 

being generated by a random walk process and more general stochastic processes are not 

considered in this algorithm. However, the assumption of coefficients being generated by a 

random walk process may not be completely unrealistic with regards to the ERPT coefficient 

and this assumption can serve as a working assumption to derive the time-varying estimates 

rather than as a theoretical imposition on the underlying Data Generating Process (DGP). 

Moreover, the strengths of this approach far outweighs its limitation and thus this chapter 
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employs the Schlicht (2021) time-varying coefficient approach to estimate the ERPT 

coefficient across the period 1991-92 to 2021-22. After estimating the same, the chapter 

examines the time-series properties of the estimated coefficient while comparing it to the 

alternative estimates which were arrived at by using a Rolling Regression approach. The 

rolling regression coefficient estimates are contrasted to the time-variant estimates of the 

ERPT coefficient and inferences are drawn on the nature of the pass-through process in India 

pertaining to import prices. The analysis is not constrained only to the estimation of the study 

of the stability of the pass-through coefficient but the determinants of the stability or 

instability in the pass-through coefficient as investigated by testing hypotheses that are 

supported by both the underlying theory and the literature. Thereafter, chapters four and five 

are concluded. 

1.2. Dynamic impact of exchange rate variations on domestic inflation 

The use of single equation partial equilibrium models in the previous sections provide 

evidence on the incompleteness of pass-through in both the short-run and long-run. Despite 

testing variations of the baseline models, pass-through to domestic prices remained 

incomplete and low. Furthermore, stability analysis revealed that the price impact of 

exchange rate has been highly stable, indicating a largely time-invariant behavior across the 

sample period. It was also located that inflation is primarily determined by monetary policy, 

its inertia and exchange rate variations. Within the parsimonious perspective laid in earlier 

sections, external sector has played a critical role in shaping the path of inflation in India 

since the reforms.  

However, there are some concerns that single equation models are not capable of 

adequately handling. First, the feedback effects embodied among the interrelations between 

macroeconomic variables is largely suppressed by single-equation models, whose primary 

work on the ‘ceteris paribus’ assumption. Exchange rate variations impact domestic prices, 

but the nature of this impact is different when looked from a single-equation partial 

equilibrium approach versus when allowance is made for interactions and feedbacks among 

both the variables. While the theoretically ‘pure’ impact is provided through the single 

equation models, it is equally important to understand how both would interact if they were 

permitted to contemporaneously impact each other along with more other macroeconomic 

variables. Such an impact from exchange rate on domestic prices would reflect a more 

realistic assessment of pass-through relation that corresponds to how actual markets and 
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economies interact. Second, the ‘ceteris paribus’ assumption cannot be relaxed when 

employing the single-equation approach. Hence, more flexible approaches are required to 

handle this requirement.  

Third, feedback effects can change the nature of pass-through process drastically and 

such a perspective cannot be obtained from the traditional econometric approaches. Fourth, 

the true nature of ‘dynamism’ in the pass-through relationship cannot be captured solely by 

the lagged terms of either the inflation or exchange rate. The dynamic relationship between 

them may be further shaped by interactions within and across other macroeconomic 

variables. Such an analysis is not feasible in the traditional frameworks. Fifth, each 

movement in exchange rate variable is treated as exogenous in the single equation models. 

The important distinction between ‘change’ and ‘shock’ is generally overlooked by 

traditional models, as discussed below. Sixth, the problem of endogeneity of exchange rate in 

the inflation determination process may cast doubts on the single equation inferences. 

Seventh, the extent to which exchange rate impulses are transmitted throughout the pricing 

chain, starting from import prices up to the retail prices, cannot be estimated within the single 

equation frameworks. 

Thus, alternative perspectives are required to address these concerns. At least two 

approaches are present that can address these issue coherently. First, is the simultaneous 

equations approach, while second is the Vector Auto Regressive (VAR) models. These 

approach can handle the major issues highlighted above while providing richer estimates of 

the ERPT coefficient. Before the advent of the Vector Auto Regressive methods laid by Sims 

(1980), the simultaneous equations approach was perhaps the dominant approach to address 

the above concerns. However, there were certain concerns raised in the use of multivariate 

simultaneous equations approach. The fundamental apprehension was on the subjective and 

ad-hoc nature of assumptions regarding the exogeneity of variables in the simultaneous 

equations structure. The critique of macroeconomic models contained in Tinbergen (1939) 

and Lucas (1976) provided the opportunity to reflect on the foundations on which the 

macroeconomic empirical exercises were undertaken. While the theoretical criticisms of large 

scale macroeconomic models were laid in the works of Lucas (1976), the econometric 

alternative was provided by Sims (1980) who proposed the VAR approach to macroeconomic 

empirics. 
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A fundamental criticism of the simultaneous equations approach made by Sims 

(1980) was that the classification of variables into endogenous and exogenous was not always 

founded in sound economic theory (Hashimzade and Thornton, 2013). The VAR approach 

provided by Sims and developed by a large volume of literature later, allows a more data-

centric approach where all the variables of a model are assumed to be a-priori endogenous. 

This framework permits the examination of dynamic nature of ERPT relationship through 

incorporating of not only contemporaneous but also lagged relationships among the variables 

into a unified system of equations that are individually estimated using the OLS. Hence, 

VARs provide a superior alternative to the traditional OLS system by incorporating a much 

more dynamic, interconnected and complex structure of macroeconomic relationships, while 

utilizing the strengths of the least squares approach. 

The primary challenge in using VAR is identifying structural shocks from the 

residuals of the modelled equations (Enders, 2014). This issue arises because the estimated 

VAR will represent the reduced-form equation while the structural shocks in which one is 

interested are based on the underlying “primitive system” (Enders, 2014, pp. 292). 

Recovering the information about the primitive system from the observed results is the 

identification problem in VAR models. Identification is achieved by imposing restrictions on 

the relationships between the endogenous variables in a manner that structural shocks can be 

obtained, or worked back, from the reduced-form VAR. Literature has provided different 

approaches to imposing the restrictions which are generally known as ‘identifying 

restrictions’. The most frequently employed identifying restriction is the Cholesky method 

that decomposes residuals of the estimated OLS-based model using either a lower triangular 

or an upper triangular matrix of contemporaneous relations between the endogenous variables 

in the system. The Cholesky factorization method is flexible and capable of handling positive 

definite matrices, where it provides a unique solution, and indefinite matrices where some 

solutions may exist (Lütkepohl, 2005; Higham, 2009). This approach has been perhaps the 

most frequently employed method of identifying structural shocks and estimate the impulse 

responses in the pass-through literature. 

Several analysts raised that concern that imposing a Cholesky structure on 

contemporaneous relations needs to emerge from theory rather than statistical necessities 

(Hashimzade and Thornton, 2013). In other words, the restrictions imposed by the Cholesky 

approach should have sound economic logic; otherwise the impulse responses and variance 

decompositions will be unreliable. Moreover, the Cholesky approach is limited to triangular 



18 
 

decomposition and thus does not permit other approaches (Saha and Zang, 2013; Lindfield 

and Penny, 2019). It is plausible that economic theory might demand other forms of 

restrictions that do not rely on a triangular formulation of the matrix of contemporaneous 

coefficients or the variance-covariance matrix. Illustrations of such restrictions may be seen 

in the cases where sign restrictions are needed, or long-run restrictions are to be imposed such 

as what is done in the Blanchard-Quah decomposition method contained. Furthermore, the 

Cholesky method is highly sensitive to the ordering of variables and restricts the role of 

theory to deciding the ordering of variables (Lütkepohl, 2005; Enders, 2014). Enders (2014, 

pp. 313) notes that “unless the underlying structural model can be identified from the 

reduced-form VAR model, the innovations in a Choleski decomposition do not have a direct 

economic interpretation”. The wedge between the VAR estimates and economic theory may 

not pose a large danger to the forecaster, but can have serious implications for an analyst 

interested in explaining macroeconomic processes such as the ERPT mechanismiv. 

Hence, other approaches have been proposed in the literature to synthesize economic 

theory in a richer manner with the empirical finesse of the VAR models. One such approach 

is provided by the Structural VAR (SVAR) models. This model provides the ability to fully 

identify the structural shocks such that the identified shocks are directly in consonance with 

an economic model. If forecasting is the only aim, then the forecast errors of the estimated 

VAR model, which are observable are useful in themselves and their source may not be 

important. However, when the interest lies in economic analysis, i.e. when one wants to 

estimate the impulse responses and variance decompositions, identifying the structural shocks 

is necessary and forecast errors are not sufficient. SVAR utilizes “economic theory (rather 

than Choleski decomposition) to recover structural innovations from the residuals” (Enders, 

2014, pp. 314) of the observed or the estimated VAR model. However, the restrictions cannot 

be made haphazardly, but must ensure that the structural shocks are recovered from the 

forecast errors and the independence of the shocks is maintained (Lütkepohl, 2005; Enders, 

2014). In order to locate the structural model from the estimated VAR system, imposition of 

(n2-n)/2 restrictions are required. Hence, with a VAR having 4 endogenous variables, as 

adopted in this chapter, at least six restrictions are necessitated to just-identify the structural 

model. If the number of restrictions are lesser than this, the model will not be identifiable. If 

it is more than this, the SVAR system will be over-identified. The identification of the 

structural shocks requires information on the estimated matrix of contemporaneous 

coefficients as well as the estimated variance-covariance matrix.  
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 An important motivation in employing the VAR framework is to recognize the 

differences between impacts of shocks versus the changes in exchange rate on domestic 

prices. An economic shock is different than an economic change. Changes in exchange rate 

may occur regularly in a defined or an undefined fashion but are a result of the regular 

trading activities in the international foreign exchange rate market. Such movements are 

generally predictable or if not predictable, are at least expected by economic agents and 

hence form a part of the price discovery process. Shocks on the other hand are largely 

unexpected, sudden and unpredictable. There is no a-priori mechanism to account for shocks 

and this is what lends such variations the connotation of a shock. Single equation models tend 

to treat all changes as shocks, while the VAR system identifies them after accounting for the 

interrelations and feedbacks among the endogenous variables. Moreover, an exchange rate 

shock needs to be of a sizeable nature to induce relevant economic adjustments in domestic 

prices. This dimension can be handled by the VAR approach. Particularly, the SVAR model 

can allow identification of shocks that are theoretically plausible and provide economic 

information rather than purely statistical information. Unlike traditional VARs, the SVAR is 

capable of synthesizing economic theory through plausible restrictions on the relationships 

estimated by an unrestricted VARv. This permits the construction of economic shocks whose 

time-paths and effects on other variables in the system can be traced to a theoretically sound 

macroeconomic processvi.  

1.2.1. Underlying Theoretical model 

This chapter explores the dynamic relationship between exchange rate, wholesale price 

inflation, consumer price inflation and real output growth for the period 1991-92 to 2021-22 

using quarterly data with key exogenous variables and economic restrictions that help 

identify the structural shocks from the estimated residuals. An important pre-condition to 

utilize VAR models is to employ stationary variables. While not all analysts, including Sims 

himself, agree with the need to use only stationary variables, it is generally expected that 

stationary variables will be able to better capture the underlying data generating process and 

their use will help to estimate a stable VAR system. The stability of the VAR system is 

critical to ensure that the economic inferences are valid and generalizable. The variables 

employed in the SVAR framework, both the endogenous and exogenous, are used in 

stationary formvii.  
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 As stated above, four endogenous variables are utilized for the analysis. The first 

variable is the exchange rate variable, measured by the log difference of the nominal effective 

index. The second variable is the wholesale price inflation, measured by the log difference of 

WPI. The third variable is the consumer price inflation measured by the log difference of 

CPI. The fourth variable is the real output growth rate, measured by the log difference of the 

real GDP. All the variables are employed in the first difference of logarithmic values, i.e. in 

the log difference form, to ensure stationarity of the variables. Inclusion of wholesale and 

consumer inflations into the single VAR system together is to changes in pass-through in the 

aggregate pricing chain. Literature has generally found that the inflationary impulses of 

emanating from exchange rate shocks reduce as one moves from import prices to the 

consumer prices. Ideally, import price variable should also be included, but the data are 

missing for quarterly and also monthly levels for the entire sample period. Moreover, it is the 

import price variable that is necessitated rather than import unit value index. Given these 

constraints, the import price variable is not includedviii. However, studies in the Indian 

context have more frequently employed the CPI instead of the WPI when estimating the VAR 

models and have largely found higher pass-through to CPI than when the WPI is used.  

 The VAR system is conceptualized to allow the exchange rate impulses propagate 

through the price channel and culminate into real impact ensuring the logical completion of 

the ERPT process. The use of real output growth as the last variable in the system is different 

than other studies in Indian context who generally model output gap or real output growth as 

endogenous variables in the VAR system such as done in Ranadive and Burange (2015), 

Mendali and Das (2017) or Patra et al. (2018) in recent times. Macroeconomic theory, 

whether one looks from the Classical or the Keynesian perspectives, theorize price impacts as 

culminating into real impacts for meaningful economic impact to occur. Pure price 

relationships, without culmination into quantity impacts, would tend to suggest a mechanism 

that does not produce any change in actual economic decisions of agents. In other words, 

without allowing price changes to induce real impacts, the price relationships captured by the 

ERPT process would not lend themselves useful for economic analysis and policy 

formulation. The final aim of economic processes is to cause actual behavioral changes, and 

pure price relationships would not allow for such changes, thereby would not generate 

information that may be useful for either policy or economic analysis. Motivated by these 

observations, the real output variable is utilized as the final culmination of the inflationary 

impulses from exchange rate into the domestic economic structure. 
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 While the endogenous variables shape the core equations of the VAR system and will 

provide the fundamental relationships which are to be modelled into an interrelated dynamic 

pass-through process, there are variables that may not be a part of the system itself but may 

still play a pivotal role in shaping the behavior of the system. Such variables are the 

exogenous variables that are considered to be ‘outside’ the system of interrelationships 

captured by the SVAR model, but are nevertheless critical for properly capturing the pass-

through mechanism. While several studies in the Indian context have endogenized several of 

these variables, the choice appears to have either been ad-hoc or undertaken within a lower 

triangular matrix, thereby broadly treating the initial variables of the system as exogenous. 

One important variable in this context is the oil price variable, which has been frequently 

utilized as an endogenous variable in the VAR system such as undertaken in Ranadive and 

Burange (2015), Mendali and Das (2017), and Patra et al. (2018). However, it is difficult to 

rationalize the oil price movements as emerging from the pass-through mechanism itself. Oil 

price formulation is a much more complex phenomenon that is captured by several 

international and global factors and endogenizing this variable into the pass-through VAR 

system would perhaps not do justice to the complexities of the oil markets and the price 

discovery process in these marketsix. Hence, oil price inflation is treated as the first 

exogenous variable in the SVAR system. 

 The second exogenous variable in the structural VAR system is the monetary policy 

variable, measured by the log difference of the real money supply. The use of real money 

supply, i.e. nominal M3 deflated by WPI was undertaken to avoid the non-stationarity 

problem of the nominal money supply variable encountered in this study. The nominal broad 

money variable remained non-stationary despite first differencing and attempting different 

transformations such as its year-on-year quarterly growth rate as well as other formulations. 

Money supply is a critical factor impacting the pass-through mechanism and ignoring it due 

to econometric issues could not be justified on theoretical basis. Given its conceptual 

importance in the issue under investigation, the nominal brad money variable was deflated by 

wholesale price index to obtain the real money supply variable, which represents the 

purchasing power of given stock of money. This variable is employed as a proxy for 

monetary policy variable and is stationary in log difference form. 

 The third and fourth exogenous variables are dummy variables representing the 

monetary policy regime change in October 2016 when Flexible Inflation Targeting (FIT) was 

introduced and another dummy variable representing the impact of the pandemic on output 
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and inflation. Following Enders (2014), an intervention analysis approach is adopted and 

gradual intervention is permitted by specifying the dummy variables with values 0.25, 0.50, 

0.75 and thereafter 1.00, up till the end of the sample period, to model their gradual 

incorporation by agents and the spread of their impact across the economyx. The rationale and 

nature of these two variables have already been elaborated in sections 5.3 and 5.7.1. These 

two variables have been used to proxy the important policy changes which could have 

impacted inflation and output behaviour.  

 Choice of lag length is another critical econometric dimension in the VAR analysis. 

There is a danger of overfitting a model and running into “degrees of freedom” problem 

(Khundrakpam and Jain, 2012). In case of underfitting the model, the estimates will be 

unreliable and the resultant impulse responses and variance decompositions might possess no 

economic or econometric meaning. Hence, using some forms of criteria to locate the correct 

lag length so as to avoid the problems of underfitting and overfitting is necessary. The 

information criteria are employed to “pare down” (Enders, 2014, pp. 290) to the correct lag 

length and this is accomplished by undertaking the lag length test for up to eight lags. The 

choice of the correct length is based on using the Akaike Information Criteria (AIC), Schwarz 

Information Criteria (SIC), and the Hannan-Quinn Information Criteria (HQIC).  Among 

these three, reliance is made on the AIC given that it performs better in small-samples and 

thus has better small-sample properties compared to other criteria (Lütkepohl, 2005; Enders, 

2014). Accordingly, the lag length is selected to be four in the present context.  

Thus the VAR model contains four equations, each for the exchange rate, wholesale 

price inflation, consumer price inflation and real output growth. The reduced-form VAR can 

be stated as follows: 

yt    = A0 + A1(yt-1) + A2(yt-2) + A3(yt-3) + A4(yt-4) + C(xt) + et ….(12) 

Where, yt is the vector of contemporaneous values of the four endogenous variables, A0 is the 

4-dimensional vector of intercepts, A1 to A4 are the 4*4 square matrices, C is the 5*4 matrix 

of coefficients of exogenous variables while xt is the vector of exogenous variables, and εt is 

the 4 dimensional vector of current time-series values of the reduced-form innovations, and εt 

depicts a 4 * 1 white noise innovation process with expected value of zero, E(etet
′) = ∑e, and 

E(etes
′ ) = 0 for all t ≠ s. Hence, following is the structure of the VAR model in matrix form: 
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[

∆InNEERt

∆InWPIt
∆InCPIt
∆InGDPt

] =  A0  + A1 [

∆InNEERt−1

∆InWPIt−1

∆InCPIt−1

∆InGDPt−1

] + A2 [

∆InNEERt−2

∆InWPIt−2

∆InCPIt−2

∆InGDPt−2

]  

      + A3 [

∆InNEERt−3

∆InWPIt−3

∆InCPIt−3

∆InGDPt−3

] + A4 [

∆InNEERt−4

∆InWPIt−4

∆InCPIt−4

∆InGDPt−4

] + C*xt + εt   

          ...(13) 

1.2.2. Nature of restrictions and construction of the SVAR model 

Table 2: Restrictions imposed on the reduced-form VAR for identifying the SVAR model 

Sr. No. Type of Restriction Restriction 

1 

Contemporaneous restrictions 

(total restrictions = 06) 

 

1. WPI does not have a contemporaneous impact on NEER. 

2. CPI does not have a contemporaneous impact on WPI and 

NEER. 

3. Output does not have a contemporaneous impact on CPI, 

WPI as well as NEER. 

2 

Short-run restrictions 

(total restrictions = 01) 

 

 

4. Output does not impact NEER. 

3 

Long-run restrictions 

(total restrictions = 01) 

 

 

5. NEER does not impact Output 

4 

Restrictions on Exogenous 

Variables 

(total restrictions = 04) 

 

6. Oil prices do not impact the exchange rate but affect 

inflation (WPI and CPI), and output. 

7. Money Supply growth impacts inflation and output but not 

the exchange rate. 

8. The introduction of Flexible Inflation Targeting impacts 

inflation and output but not the exchange rate. 

9. The lockdown impacts output and inflation but not the 

exchange rate. 

Source: Author’s specification. 

 The fundamental relationship through which the identification of the structural 

innovations is undertaken are contained in the relationship between the structural shocks and 
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errors from the reduced-from estimated VAR.  The restrictions utilized for the SVAR 

estimation including the linear restrictions on exogenous variables are shown in Table 5.12. 

The first set of restrictions are on contemporaneous relations between the endogenous 

variables. A unit lower triangular matrix is obtained through these restrictions. The rationale 

for not allowing each variable to impact the previous variables in the ordering is to recognize 

that the inflationary impulses from exchange rate shocks require time to generate feedback 

effects. Given that the analysis is aggregate in nature, the impact of exchange rate variations 

on domestic economy via the price channel will cause large number of adjustments in diverse 

markets that are themselves interconnected in a complex web of relations. Expecting, for 

instance, wholesale price inflation to immediately cause change in exchange rate will imply 

that the adjustments in wholesale markets are instantaneous. This seems to be improbable 

given that aggregate adjustments inherently involve lags and agents require time to absorb the 

inflationary impulses from exchange rate shocks. Similarly, CPI is not permitted to 

contemporaneously impact WPI to account for lags in adjustments at the retail level due to 

inflationary impulses from both the exchange rate and the wholesale markets. Wholesale 

markets are bulk markets and the agents trading in these markets tend to be more sensitive 

and reactive to inflationary impulses than are the retail consumers. The consumer market is 

far larger, wider and complex which implies larger amount of time in adjustments due to 

exchange rate shocks and the subsequent chain of events. Given that price impact from 

exchange rate will require time to spread across the large number of retail markets across the 

geographical spread of the country, it is plausible to expect that CPI inflation will not be able 

to immediately impact wholesale markets as adjustment is time consuming in the retail 

markets and price signals will not be generated instantaneously. However, WPI inflation will 

have immediate repercussions for consumer markets as important inputs, capital goods, 

essentials like crude oil and a host of other commodities are traded in wholesale markets 

whose price impulses will rapidly cause behavioral changes from consumers further down the 

supply chain. 

 CPI is also not permitted to impact NEER contemporaneously to recognize the fact 

that adjustments in consumption due to changes in prices from exchange rate variations will 

take time to accumulate at a level that can cause expenditure switching and thereby cause 

variations in the exchange rate. Output is also restricted in terms of its immediate impact on 

prices in the pass-through mechanism. Quantity adjustments require time and are generally 

slower than price variations which may happen not only due to real but more frequently due 
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to monetary and financial reasons. Exchange rate, for example, may vary sizeably due to 

changes in net capital inflows, causing an inflationary shock. Such changes are rapid in 

nature. These changes will tend to pass over into other price variables in the VAR system 

much more rapidly than would real impulses, such as an output shock. Quantity adjustments 

require time to unfold and accumulate to an extent that are sizeable enough to induce price 

reactions. While prices may react faster to each other and output in itself may react 

instantaneously to price variations, the reaction of prices to output variations will depend on 

the length of the real adjustment in the economy. Quantity or real adjustments require 

changes in the factor allocations, capacity utilization and other aspects that are not rapid but 

require sufficient time to uncover themselves. Hence, it seems much more plausible to 

conceptualize prices are rapidly reacting to each other and impacting output than theorizing 

output as inducing immediate price reactions, because the output adjustments are time 

consuming in the first place. Hence, output is constrained in its instantaneous impact on the 

prices in the VAR system. 

 However, in the short-run, quantity adjustments due to the initial exchange rate shock 

can induce variations in domestic prices. The feedback effects from changes in output growth 

could induce short-run impact on prices, given that some amount of time is available for 

quantity adjustments to accumulate and percolate through a large set of markets; though this 

process will still require time to unravel completely, which can occur only over longer 

horizons. Consistent with this belief, output is permitted to impact the domestic price 

variables but is not allowed to impact exchange rate in the shorter horizons. Exchange rate 

displays considerable volatility in the short-run and is driven by many non-quantity factors 

such as market sentiments, movements in derivate markets, global shocks and others. 

Domestic output variations will need to be sufficiently large to cause meaningful reactions 

from a volatile variable such as the exchange rate. Thus, it seems plausible that exchange rate 

is not impacted during short horizons by output variations. However, over the longer 

horizons, output variations may accumulate sufficient size and depth so as to cause changes 

in demand for imports and supply of exports on the trade side, and possibly causing changes 

in net capital inflows, which together could alter the exchange rate of the Indian rupee. 

Hence, in the long-run, output is permitted to impact the prices as well as the exchange rate. 

However, over longer horizons, exchange rate is not expected to strongly impact output 

variations, given that in the long-run the neutrality of money would set it, which could 

prevent temporary exchange rate shocks to cause changes in output. In the long run, output 
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variations are generally considered to be supply determined, and thus meaningful changes in 

output growth would occur largely by supply side policies and shocks rather than price 

shocks such as the exchange rate. Moreover, while domestic prices could still have impact on 

output and vice versa in the long run, the impact of the external channel on domestic output is 

expected to weaken over time. Long term output movements are more attuned to changes in 

domestic supply-side macroeconomic fundamentals that may not be strongly shaped by 

exchange rate variations once sufficient time is permitted for the pass-through effects to work 

out their full effects. 

 Lastly, linear restrictions are also introduced into the VAR system by constraining the 

possible impacts off the exogenous variables on the endogenous variables. The restrictions 

are driven by the understanding that not all exogenous variables in a VAR system can have 

meaningful implications for all endogenous variables. Oil prices are allowed to affect 

inflation and output but not the exchange rate. This is consistent with the literature in the 

Indian context where oil price is always ordered before exchange rate. As explained earlier, 

the oil markets are complex and the price discovery process cannot be associated with the 

exchange rate of a single currency such as the Indian rupee. Oil markets generally use the US 

Dollar or the currencies of the OPEC members and thus movements in Indian currency are 

not expected to bring any sizeable implications for the global crude oil price. It is also 

assumed that money supply does affect exchange rate but impacts inflation and output. Given 

that the RBI has left the exchange rate to market forces, monetary policy has assumed 

independence from exchange rate considerations and thus it is expected that monetary 

management will not be directed towards exchange rate management, consistent with the 

exchange rate regime adopted in India. The introduction of the FIT regime was geared 

towards better managing price stability and keeping inflation under tolerable limits. Inflation 

can generate impact on output, at least in the short-run, but the rationale of the FIT regime 

did not have exchange rate considerations. Hence, the dummy variable for FIT is assumed to 

not impact exchange rate. Lastly, the dummy representing the economic implications of the 

pandemic, primarily due to the series of necessary lockdowns, is not expected to affect 

exchange rate as it was largely a domestic event. 
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The set of restrictions contained in Table 5.12, are portrayed in matrix representations 14 to 

17. 

[
 
 
 
 
𝛆𝐭

∆𝐈𝐧𝐍𝐞𝐞𝐫

𝛆𝐭
∆𝐈𝐧𝐖𝐏𝐈

𝛆𝐭
∆𝐈𝐧𝐂𝐏𝐈

𝛆𝐭
∆𝐈𝐧𝐆𝐃𝐏 ]

 
 
 
 

  = 

[
 
 
 

𝟏 𝟎 𝟎 𝟎
𝐚𝟐,𝟏 𝟏 𝟎 𝟎

𝐚𝟑,𝟏 𝐚𝟑,𝟐 𝟏 𝟎

𝐚𝟒,𝟏 𝐚𝟒,𝟐 𝐚𝟒,𝟑 𝟏]
 
 
 
  * 

[
 
 
 
 
𝐞𝐭

∆𝐈𝐧𝐍𝐞𝐞𝐫

𝐞𝐭
∆𝐈𝐧𝐖𝐏𝐈

𝐞𝐭
∆𝐈𝐧𝐂𝐏𝐈

𝐞𝐭
∆𝐈𝐧𝐆𝐃𝐏 ]

 
 
 
 

      ….(14) 

Representation 14 positions the identification of the structural innovation through the 

errors estimated from the reduced-from VAR system. Similarly, the variance-covariance 

matrix of the errors from the estimated VAR can be represented as shown in the 

representation 15. The co-variances are restricted to be zero so as to allow the identification 

of structural shocks associated with each of the variable under consideration. The consequent 

variance-covariance matrix is shown in the representation 15 as follows. 

[

𝐯𝐚𝐫(𝐞𝟏𝒕) 𝟎 𝟎 𝟎
𝟎 𝐯𝐚𝐫(𝐞𝟐𝒕) 𝟎 𝟎
𝟎 𝟎 𝐯𝐚𝐫(𝐞𝟑𝒕) 𝟎
𝟎 𝟎 𝟎 𝐯𝐚𝐫(𝐞𝟒𝒕)

]     ….(15) 

 

Where, e1t is the error term of the equation for exchange rate variable, e2t is the error 

term for the equation of WPI, e3t is the error term for the equation of CPI, and e1t is the error 

term of the equation for real output growth. Similarly, the short-run impulse response matrix 

is specified so as to restrict the effects of aggregate production on the value of currency to 

zero, while the long-run impulse response matrix is constrained by assuming the influence of 

exchange rate on output to be zero. 

1.3. Directional and Size Asymmetries in Exchange Rate Pass Through to Import and 

Domestic Prices 

The present study develops the methodological approach on the basis of Pollard and 

Coughlin (2004), Bussiere (2013), Aron et al. (2014), and Brun-Aguerre et al. (2014). The 

literature on asymmetric ERPT has provided several approaches to address the matter. While 

some approaches focus exclusively on addressing directional asymmetry, other approaches 

focus on size asymmetries. The first and a frequently employed methodological approach is 

to use dummy variables for capturing size, directional and composite asymmetries. In this 
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approach, one dummy variable is specified for each of the cases of appreciation, depreciation, 

small change, and large change. Hence, four dummy variables are specified which are valued 

as ‘one’ for the asymmetry of interest, and ‘zero’ otherwise. The issue of composite 

asymmetry is addressed by interacting these dummy variables to yield dummy variables for 

small appreciation, large appreciation, small depreciation and large depreciation. The present 

study adopts this method following Pollard and Coughlin (2004) and specifies relevant 

dummy variables for each type of asymmetry as narrated above. The advantage of this 

method, among others, is that it permits the extension of linear models and allows 

incorporating nonlinearities, i.e. asymmetries, into the linear framework itself. Hence, it is a 

parsimonious approach whose results have largely been verified by a large body of literature. 

 Increasingly, another approach that is gaining relevance in the pass-through literature 

is the use of non-linear econometric structure to capture asymmetries. Frameworks such as 

Nonlinear Auto Regressive Distributed Lag (NARDL) models, Non-linear Vector Auto 

Regressive (NVAR) models, Threshold Regression models, Switching Regression models, 

among some others, are being employed by the literature to capture asymmetries 

endogenously rather than imposing the asymmetric constraints exogenously as done in the 

dummy variables approach. Despite their complexities, not surprisingly enough, the evidence 

from non-linear models have largely corroborated the findings from linear dummy variables-

based models of asymmetry. Adopting the principle of occam’s razor, this study adopts the 

dummy variable approach to capture non-linear and asymmetric pass-through and shed some 

light on the nature of nonlinearity of pass-through in India. 

 The baseline models from the previous chapters are extended in this chapter to test the 

key hypotheses of asymmetric pass-through. Specifically, equation 13 in chapter four, and 

equations 5 and 6 from chapter five are utilized to account for direction, size and composite 

asymmetries. The variables, their sources and the econometric properties of those variables 

have already been elaborated in the respective chapters. Both the bilateral Rupee-US Dollar 

exchange rate and the NEERxi are used to specify the dummy variables, and given the largely 

similar picture emerging from both the cases, the results with NEER are reported in this 

chapter to maintain consistency and comparability with the previous chapters. The use of the 

‘dummy variables approach’ requires specifying the nature of the dummy variables and the 

definition of the criteria used to specify them. The issue of directional asymmetry has been 

well-agreed upon in the Indian setting.  
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%∆NEER > 0: Appreciation   ….(1) 

%∆NEER < 0: Depreciation   ….(2) 

 While there is complete agreement on the definition of appreciation and depreciation 

in exchange rate, larger debates have raged on the issue of defining the size of exchange rate 

changes. Literature has proposed several approaches to handle this matter. The first set of 

approaches are those that impose an exogenous definition of small and large exchange rate 

change. Pollard and Coughlin (2004), and Bussiere (2013), for example, define any change in 

exchange rate being more than 3% as large; otherwise it is defined as a small change. Other 

studies have used the standard deviation to define small and large changes. Rajan and 

Yanamandra (2015) is an illustration in this regard. A third approach in the Indian context has 

been to define any change above the mean change in exchange rate as large; otherwise it is 

specified as small. Yanamandra (2014) is an illustration of such an approach. Yet another 

framework has been to define any change larger than the median as large, or otherwise it is 

defined as small (Yanamandra, 2014). All these approaches are the exogenous approaches, 

wherein the size constraint is specified a-priori. There is another approach on this issue which 

locates the size constraint endogenously from the exchange rate variable itself. Such 

approaches suggest that the ‘threshold’ to differentiate the small and large changes should 

emerge from the exchange rate movements themselves. Threshold regression models and 

NARDL models are employed to locate this threshold and estimate separate pass-through 

coefficients for small and large changes. Some problems with these approaches include their 

complexity, larger data requirements and difficulties in capturing the composite asymmetry. 

Furthermore, these approaches are highly sensitive to the movements in exchange rate data 

and particularly its distributional characteristics. These methods are also conditional upon the 

form of specification for the inflation equation within which the threshold value will be 

located. The last approach is this regards is the use of polynomial terms, specifically the 

squared and cubic terms of exchange rate variable, into the linear models to measure both 

directional and size asymmetries, as well as handle the composite asymmetry issue. A recent 

illustration of this approach is Patra et al. (2018). 

%∆NEER ≥ 1 Standard Deviation from Mean: Large changexii ….(3) 

%∆NEER ≤ 1 Standard Deviation from Mean: Small change ….(4) 
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 Given this background, specifications 3 and 5 show the definition of ‘small’ and 

‘large’ exchange rate change as adopted in the present chapter. This definition compactly 

captures the quantum of exchange rate change. A precondition of meaningfully using this 

approach is to ensure that the underlying variable is normal (Pollard and Coughlin, 2004; 

Brun-Aguerre et al., 2014). As shown in table 5.1 in chapter five, the Jacque-Berra test 

revealed that NEER has behaved normally across the study period. The dummy variable for 

appreciation is defined as below. 

DA = 1, if %∆NEER > 0     ….(5) 

DA = 1, if %∆NEER > 3%     …(5.1) 

DA = 0, otherwise      ….(6) 

Where DA is the dummy variable for appreciation in exchange rate. Similarly,  

DD = 1, if %∆NEER < 0    ….(7) 

DD = 1, if %∆NEER < 3%    …(7.1) 

DD = 0, otherwise     ….(8) 

Where, DD is the dummy variable for depreciation in exchange rate. While the above 

specifications define the dummy variables for appreciation and depreciation in exchange rate, 

the following specifications reflect the dummy variables for small and large changes in the 

exchange rate. Similarly, defining DS and DL as the dummy variables for small and large 

changes. 

DS = 1, if %∆NEER ≤ 1 Standard Deviation from Mean ….(9) 

DS = 0, otherwise.      ….(10) 

DL = 1, if %∆NEER ≥ 1 Standard Deviation from Mean ….(11) 

DL = 0, otherwise.      ….(12) 

These definitions of the dummy variables account for the intercept of directional and 

size asymmetries but not the extent to which these asymmetries shape the ERPT behaviour. 

Hence, following Goldfajn and Werlang (2000), and Pollard and Coughlin (2004), Kennedy 
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(2008)xiii, following interaction variables are defined to capture the asymmetry issues as 

shown in Table 6.1. 

Table: Measurement of Asymmetry variables in the present study 

 

Sr. No. Variable Definition Asymmetric dimension of exchange rate change 

1 DD*NEER DD * ∆InNEER Pass-through under Depreciation 

2 DA*NEER DA * ∆InNEER Pass-through under Appreciation 

3 DL*NEER DL * ∆InNEER Pass-through under Large change 

4 DS*NEER DS * ∆InNEER Pass-through under Small change 

5 DLD DL * DD * ∆InNEER Pass-through under Large Depreciation 

6 DSD DS * DD * ∆InNEER Pass-through under Small Depreciation 

7 DLA DL * DA* ∆InNEER Pass-through under Large Appreciation 

8 DSA DS * DA* ∆InNEER Pass-through under Small Appreciation 

Source: Author’s specification based on Goldfajn and Werland (2000), Pollard and Coughlin (2004), and 

Kennedy (2008).  

 

2. Key Findings 

 

2.1. Exchange Rate Pass Through to Import Prices 

 

Chapter four has examined various dimensions of the pass-through mechanism linking 

exchange rate variations and aggregate import price. Section 4.2 laid bare the key issues to be 

investigated. Section 4.3 examined the nature of the aggregate import basket of India, 

suggesting some stylized facts. First, the advanced economies broadly captured by the OECD 

bloc and also the OPEC bloc, have dominated as the key foreign suppliers of India’s imports. 

Their share has persisted between 50% and 55% in the aggregate imports of India. Second, 

the share of the developing economies in India’s import basket has consistently increased 

since 1991-92 and has reached about 45% in 2021-22. Third, oil imports as a proportion of 

the aggregate imports have hovered at around 30% since 1991-92 and this signifies the stable 

demand for oil in India. Clearly, ignoring crude oil in the pass-through estimation would bias 

the results. Fourth and last, it was found that India’s direction of trade with advanced 

economies has been tilted towards imports relative to what India exports them and 

interestingly, similar behavior was encountered with the developing economies. This implies 

that India has been a heavily imports-dependent country and perhaps considerable scope 

remains open to exploit the export potential of the country. 

 Thereafter, Section 4.4 laid the foundations of the theoretical model adopted in this 

chapter after examining the competing approaches available on this subject. The choice of the 
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theoretical framework was contextualized and the baseline model was proposed which later 

on provided the foundation for the empirical analyses. Section 4.5 provided the background 

on the data environment of the study while explaining the nature of the key macroeconomic 

variables employed in this chapter. Section 4.6 provided a coherent picture of the time-series 

behavior of the variables and their distributional characteristics before examining the basic 

time-series properties of these variables. The temporal behavior of the selected variables, the 

issue of structural breaks in them, and stationarity-related matters was explored in this 

section. Section 4.7 analyzed the methodological issues in ERPT analysis in both 

international and Indian contexts and laid the rationale for the key methodological choices 

made in this chapter. This section also summarized the key debates on methodological 

considerations in the Indian context on the pass-through issue while rationalizing the methods 

chosen for empirical analysis in this chapter.  

Subsequently, Section 4.8 provided, examined, and contextualized the empirical 

estimates arrived in this chapter. Within this section, section 4.8.1 estimated the extent of 

price impact from the exchange rate in terms of aggregate import price in India during the 

period 1991-92 to 2021-22. The baseline model was estimated and the initial estimate of the 

pass-through coefficient was worked out to be slightly more than complete. Following it, 

section 4.8.2 analyzed the issue of macroeconomic determinants of aggregate import price 

inflation in India within a partial adjustment framework. NEER, Oil price inflation, world 

inflation, exchange rate volatility, and trade openness were found to be contributing to higher 

import prices in India. On the other hand, the growth rate of real GDP, the financial crisis of 

2008-09, volatility of domestic inflation, and the partial adjustment mechanism was found to 

be reducing import prices. Both the short-run and the long-run pass-through coefficients were 

estimated in this section and in both cases, pass-through remained high, though, in the long 

run, there was slight incompleteness in the same. The impact of the interactions between 

exchange rate variations and key macroeconomic factors such as inflation level, volatility in 

inflation, exchange rate volatility, and trade openness, on the import price inflation, was 

studied in section 4.8.3. The framework in this section allowed examining how these macro 

factors shaped the price impact of the exchange rate in terms of their combined influence on 

import price inflation at the aggregate level. Each of these factors was found to be increasing 

the price impact of the exchange rate on import prices. 

Section 4.8.4 took up the issue of stability of the pass-through relationship across time 

by adopting a rolling regression approach. The estimates of the pass-through coefficient 
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across selected rolling windows were reported in this section. The estimated time path of the 

coefficient indicated that the pass-through was complete and remained fairly stable during the 

sample period. However, a caveat was raised that the issue of the time-varying coefficient 

could not be sufficiently handled by a simplistic approach such as the rolling regression 

method. Thus, section 4.8.5 elaborated on the issue of stability of the pass-through coefficient 

within a time-varying coefficient model that allowed the modeling of a linear model within a 

state-space framework. This approach was examined in detail and its relative strengths and 

pitfalls were noted. The estimated time-varying pass-through coefficient displayed instability 

and structural change after 2009-10 possibly indicating the deep impact of the financial crisis 

on the exchange rate – import price nexus in India. The rationale was developed for these 

findings and an important question was raised: Why has the pass-through relationship been 

unstable across this study period? After examining the time-series properties of the estimated 

time-varying ERPT coefficient, section 4.8.6 proposed a theoretical model of the 

macroeconomic process through which the instability of the import price pass-through could 

be explained. Results showed that an inflationary environment contributed to increasing the 

extent of instability of pass-through, thereby confirming the Taylor hypothesis that pass-

through is endogenous to the domestic inflation environment prevailing in the country. This 

was undertaken from the perspective of the import price pass-through. Similarly, an increased 

growth rate of real output and the financial crisis of 2008-09 were found to have increased the 

instability in the import price pass-through coefficient. However, exchange rate volatility, 

trade openness, and the introduction of the Flexible Inflation Targeting (FIT) regime in India 

were found to be stabilizing the pass-through coefficient. Again, the result on the impact of 

the FIT regime on pass-through vindicated the Taylor hypothesis.  

This concludes chapter four and the next section provides a preliminary overview of 

the issues to be studied in the next chapter where the scope of pass-through analysis is 

expanded to cover domestic inflation.  

2.2. Exchange rate pass-through to domestic prices and dynamic impact of exchange 

rate movements on inflation 

 

Chapter 5 examined the issue of ERPT to domestic inflation by investigating the nature of 

short-run and long-run pass-through in India at the aggregate level using quarterly and annual 

data from 1991-92 to 2021-22. Section 5.1 introduced the issue and provided the analytical 

background on this matter. It delineated the shift in attention from the quantity to price 

impacts of exchange rate in modern macroeconomic literature and highlighted the 
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fundamental concerns of the literature on the price impacts emanating from exchange rate 

behaviour. Section 5.2 underlined the primary concerns of this work by specifying the key 

issues and hypotheses to be investigated. The four major issues tasks undertaken in this 

chapter were laid bare in this section.  

Thereafter, Section 5.3 and 5.4 developed the theoretical model adopted in this 

chapter. By grounding the analysis in a well-defined theoretical framework, the inferences 

from this chapter can be better contextualized with extant literature and theoretically reliable 

inferences can be drawn and compared with a-priori expectations. A backward-looking open 

economy version of the Phillips curve was developed for the Indian economy to study the 

ERPT issue. The coefficient of pass-through has been found as considerably sensitive to the 

control variables employed in the inflation equation, particularly the monetary policy 

variables. Hence, two baseline models were developed in this section. The rationale, context 

and consistency of the theoretical framework with the extant wisdom was examined in this 

section. Section 5.5 explained the variables employed, important issues related to their 

construction, their sources and other allied matters. Section 5.6 presented the descriptive 

statistical estimates of the macroeconomic variables employed in this study, while also 

assessing their key time series properties before preparing them for the empirical analysis.  

Section 5.7 presented the empirical perspectives. Sub-section 5.7.1 examined the issue 

of short-run and long-run extents of pass-through in India within a dynamic partial 

adjustment framework. The primary findings included a higher long-run pass-through as 

compared to short-run pass-through, fulfilment of the ‘incompleteness hypothesis’ in the 

Indian context, inflation inertia and persistence and monetary policy being the primary 

drivers of inflation after which ERPT played a pivotal role in shaping the inflationary 

movements in India. Sub-section 5.7.2 investigated the issue of ERPT to domestic inflation 

using annual data and found the results to be largely consistent with the findings for quarterly 

data. Sub-section 5.7.3 looked into the issue of stability of the pass-through coefficient as 

estimated through the two baseline models and found that pass-through had been largely 

stable across the study period. This finding was robust to alternative econometric methods of 

studying the intertemporal stability of pass-through coefficient. The rolling regression 

approach, a Time-Varying-Coefficient (TVC) approach and a Kernel density based TVC 

approach were employed. All the approaches yielded the same finding – pass-through to 

domestic inflation has been stable over time.  
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Sub-section 5.7.4 studied the pass-through phenomenon by relaxing the ceteris 

paribus assumption and allowing richer dynamics into the macroeconomic transmission 

process from exchange rate shocks to domestic prices using a Structural Vector Auto 

Regression approach. The structural decomposition approach allowed tracing the impulse 

responses and variance decompositions which formed the primary issues of concern in this 

approach. Pass-through to WPI inflation was found to be lower than for CPI inflation with 

higher transmission of price impulses from WPI to CPI. The dynamic elasticity estimates 

further testified these findings. Consistent with the findings from the single equation models 

used earlier in the chapter, inflation was found to be largely driven by its inertia and 

displayed persistence over time. The importance of ERPT channel was found to be increasing 

over time. 

2.3. Direction and Size asymmetries in exchange rate pass-through to import and 

domestic inflation 

Chapter 6 examined the issue of directional asymmetry – defined as the differences in pass-

through between appreciation and depreciation of exchange rate, size asymmetry – defined as 

the difference in pass-through coefficient for large change versus small change, and 

composite asymmetry – defined as the differences in pass-through coefficient for 

combinations of size and directional asymmetries. The analysis was conducted separately for 

pass-through to both the import prices, as well as to domestic prices. Multiple methodologies 

were adopted to specify the dummy variables used for estimating asymmetries along with 

other alternative approaches.  

Section 6.2 examined the nature of the asymmetries to be captured in the chapter. The 

theoretical model adopted for capturing asymmetry was elaborated therein. Thereafter, 

section 6.3 addressed the dimensions of asymmetries in pass-through to import prices using 

annual data from 1991-92 to 2021-22. It was found that pass-through from depreciation was 

complete while the pass-through from appreciations was more-than-complete. Appreciations 

were found to be inducing larger pass-through than depreciation in the case of import prices. 

Furthermore, smaller changes were found to be associated with larger pass-through as 

compared to larger changes and the finding was robust to alternative size criteria. The 

findings on the size asymmetry in import price pass-through was found to be consistent 

across all the three approaches. With regards to the issue of composite asymmetry, the 
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findings were not strongly evident, though indications were obtained that small depreciations 

had a larger pass-through than other forms of asymmetries. 

Similarly, section 6.4 examined these dimensions with reference to the ERPT to local 

inflation within the Indian economy during 1991-92 to 2021-22 while using quarterly data. 

With reference to directional asymmetry, evidence suggested that Depreciations in exchange 

rate had a higher pass-through as compared to appreciations. This finding was consistent with 

the findings in literature such as Brun-Aguerre (2014), Patra et al. (2018), and others. This 

finding was robust to the alternative empirical methodologies adopted for examining this 

issue. With regards to size asymmetries, small changes were found to have larger pass-

through than large changes in exchange rate, though the ‘incompleteness hypothesis’ was 

maintained in both the cases. This finding was not consistent for the two approaches 

employed in this context. While the dummy variable approach indicated smaller exchange 

rate changes as inducing larger pass-through, the polynomials approach suggested that larger 

changes had a higher extent of price impact from exchange rate alterations. Lastly, composite 

asymmetry in pass-through to domestic prices was scrutinized and evidence depicted that 

large depreciations had the highest impact on domestic prices while large appreciations had 

the lowest impact. 

Chapter 6 has thus provided important insights on not only whether asymmetry exists, 

but also on the nature of asymmetries in the pass-through mechanism in India. Three-

dimensional asymmetries were empirically tested for – namely directional, size and 

composite. The evidence with regards to import prices indicated that India is a price-taker as 

far as imports are concerned, though the exporting firms were displaying PTM behaviour and 

perhaps were focused on increasing their market shares while not sacrificing their markups in 

the wake of depreciation of the Indian currency. Such a behaviour fits well with the observed 

results in chapter four and there is considerable evidence that nonlinear behaviour is 

prevalent in the import price pass-through mechanism. Similarly, the evidence on the issue of 

asymmetries in pass-through to domestic prices suggests that there is considerable absorption 

of the inflationary impulses emanating from currency fluctuations, but the pass-through is 

larger for depreciations as compared to appreciation. Despite being incomplete, the 

inflationary impact of exchange rates remains a matter of concern. It was also seen that small 

changes were having a larger transmission to domestic prices as compared to large changes, 

which is consistent with the findings for the import price pass-through also. However, when 

the size and directional asymmetries are synthesized, the findings suggested that large 



37 
 

depreciations were inducing the highest pass-through as compared to other forms of 

nonlinearities. This is another testimony of the fact that ERPT remains an important channel 

for transmission of inflationary momentum to the domestic prices in India. The fears of the 

floating regime continue to prowl the policymaker. 

3. Conclusions 

This study has investigated the subject of Exchange Rate Pass-Through, i.e. ERPT, to import 

prices as well as domestic prices in India for the period 1991-92 to 2021-22 at the aggregate 

level using both quarterly and annual data. Quarterly information was utilized for the analysis 

of pass-through to domestic prices, while annual information were employed for the analysis 

of import price pass-through. This study has contributed to the extant wisdom in several 

ways. 

 First, the analysis of both the import price and domestic price pass-through from 

exchange rate variations in a single work provides a well-articulated framework of studying 

the price impacts of exchange rate alterations. Generally, literature in the Indian context has 

treated both the dimensions of pass-through mechanism separately with some studies 

focusing exclusively on the import price issue while others attending the pass-through 

phenomenon from the standpoint of domestic prices. By undertaking an assessment of both 

the stage one and the full pass-through process, this work has provided a more coherent 

perspective that can be utilized to compare how exchange rate interacts with the different sets 

of prices in India. Second, as explained in chapter two, the literature on this subject-matter is 

rather limited in the Indian setting. There is a large scope for addressing the various aspects 

of the pass-through process and provide fresher perspectives on how exchange rate variations 

interact with trade and domestic prices. The present study is an attempt in that direction. 

Third, the analysis of ERPT to import prices has been much more limited in the Indian arena 

relative to the focus given to domestic prices. This study has provided a larger and more 

exhaustive perspective on the nature of pass-through mechanism with regards to import 

prices using a longer time series data, capturing the entire period after the reforms, and 

adopting novel theoretical and methodological approaches. More importantly, it provided 

perspectives not only on the basis of baseline models, but incorporated multiple perspectives 

to gauge the sensitivity of pass-through to different specifications.  

Fourth, the nature of import price behaviour is critical to properly capturing the extent 

of ERPT. Very few studies have elaborately examined the determinants of the import price 
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inflation in India while locating ERPT as one channel within this larger issue. The present 

study has undertaken this task in chapter four. Fifth, the extent of ERPT to import prices 

under different theoretical specifications has not been actively studied in the Indian context. 

This dimension has been covered in this work. Sixth, the determinants of import price pass-

through coefficient, both from the indirect approach in terms of interactive dummy variables 

and the direct approach wherein the pass-through coefficient is itself utilized as a dependent 

variable, is an area where large scope of analysis has remained open. Some progress in that 

direction has been advanced in this study. Seventh, the time-varying nature of the import 

price pass-through coefficient has been investigated in this study while also focusing on its 

determinants. This is another fresh dimension contributed by the present work. Eighth, the 

scrutiny of the temporal behaviour of the pass-through coefficient using multiple econometric 

methodologies is another unique aspect of this study and provides a fresh perspective on the 

subject. 

 The second fundamental concern of this work was the nature of pass-through to 

domestic prices from exchange rate variations. Several focal issues were deliberated in 

chapter five on this subject. First, this study has estimated the short and long run pass-through 

to domestic prices for a considerably longer study period, ranging from the economic reforms 

till date. This period captures the liberal era of the Indian economy and accounts for several 

structural changes – both in policy and the institutions. The estimated results represent the 

nature of pass-through during this era and the scope of the chapter is considerably larger than 

many of the studies undertaken so far. Second, the estimation of pass-through using both the 

quarterly and annual data provided an opportunity to reflect on the sensitivity of results to the 

frequency of data. It was found that the extent of pass-through remains largely invariant to 

this dimension.  

Third, the stability of the impact of exchange rate alterations on domestic prices was 

investigated using different econometric approaches, which suggested a time-invariant pass-

through to domestic prices, unlike in the case of import prices where pass-through coefficient 

increased over time. Fourth, the dynamic interactions and the complex feedback relationships 

between exchange rate and domestic prices were captured through the SVAR model. The 

entire period after the economic reforms was captured in this framework and important 

insights were obtained on this issue. Fifth, chapter five synthesized multiple dimensions of 

the pass-through mechanism into a single analytical framework, allowing meaningful 

comparatives to be drawn from the empirical results. The holistic perspective provided in 
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chapter five contributes a more coherent perspective on the subject matter in the extant 

literature. 

The fourth fundamental subject-matter examined in this study was the non-

symmetrical behaviour of the price impacts emanating from exchange rate variations. Chapter 

six addressed this issue by adopting multiple definitions of directional, size and composite 

asymmetries while also adopting multiple analytical approaches. In contrast to the extant 

literature, this study investigated asymmetry issue for both the import price as well as 

domestic price pass-through in India within a single volume. Furthermore, consistency with 

the previous models was maintained to allow extend the linear econometric models to capture 

nonlinear dimensions while permitting comparison across diverse methods and inferences. 

With the entire period after economic reforms under consideration, the inferences yielded by 

the estimates of chapter six provided a coherent and broader perspective on the issue of 

nonlinear pass-through in India. The issue of asymmetries was extended to alternative 

baseline models to gauge the sensitivity of asymmetries to alternative methods, definitions 

and econometric approaches. The analytical apparatus developed in chapter six provides a 

unique perspective on size, directional and composite asymmetries, while drawing 

comparatives between the pass-through to import prices and domestic prices. While being 

parsimonious in its approach, the findings provided credible evidence on the existence and 

nature of nonlinearities in the transmission of price impact emerging from exchange rate 

movements.   

4. Implications and Recommendations 

Macroeconomic analysis grounds itself deep into policy concerns that are shaped by the 

trade-offs between the pursuit of output, inflation and employment. The genesis of the 

Keynesian revolution laid in the economic crisis which necessitated an intellectual revolution 

that would allow policy as a means to achieve what market were unable to. Concomitantly, 

the responses of the classical school resonated the inherent superiority of the market 

mechanism in advancing prosperity and development as against an interventionist design that 

would rather worsen the coordination ‘errors’ committed by markets. An extremist view on 

this issue emerged in the Austrian school led by Mises (1966) who argued that the apparent 

coordination failures alleged by the Keynesian school were actually the manifestations of 

interventionist policies that prevented markets to reset to their self-equilibrating path 

following a crisis. These debates have led to a voluminous literature on how effective policies 
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are in promoting the prosperity and growth. For an emerging economy like India, the 

challenges portrayed by its current macroeconomic state are large and perhaps a sole reliance 

of market forces would not permit the rapid resolution of these constraints. A pro-active 

market-oriented framework defines the current macroeconomic policy environment in India. 

Such a milieu is capable of incorporating the external sector effectively as a means to achieve 

the core macro objectives of growth, stability and employment. It is with this spirit that the 

results obtained in the present study should be contextualized. 

India has shifted to a floating currency system since the introduction of the 

Liberalized Exchange Rate Management System (LERMS) in the 1990s. The RBI has 

increasingly preoccupied itself with the management of the variability in the value of Indian 

currency while allowing its trend to emerge through the market logic. The shift to a floating 

regime has opened an additional channel that could transmit inflationary consequences. The 

inflationary implications of exchange rate are not only due to the change in its level but also 

due to its volatility. As investigated in chapters four and five, exchange rate volatility can 

affect both the trade and domestic prices as well as the extent of pass-through itself. 

Exchange rate management is one of the cornerstones of the modern times that the central 

bank in India has to undertake. The central bank is concerned with not only the rate of 

exchange but also the volatility in the same. Chapter four assessed how currency volatility 

impacts aggregate import price inflation. It was found that there is an inflationary impact on 

imports emanating from volatility in currency rate. The magnitude of this impact was small 

but statistically significant. For a 10% increase in the volatility of exchange rate, about 1.1% 

to 1.2% increase in import prices was observed during the sample period. Chapter four 

further found that volatility in currency is not only responsible for directly imposing 

inflationary pressure but also increases the extent of pass-through effects of exchange rate. 

The interaction term of exchange rate and its volatility in the import price function suggested 

that a volatile rupee is capable of putting upwards pressure on not only import prices but also 

the extent of pass-through.  

Hence, the transmission of currency impulses to inflation is further accentuated when 

the exchange rate is more volatile. Consequently, the first and second moments of the 

distribution of exchange rate variations over time are critical in assessing the price 

implications of currency movements in India. The central bank is very much justified in 

stabilizing the variability of the currency value but this must be undertaken while also 

accounting for the trend in the exchange rate and more importantly, the interlinkages between 
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the value of the currency and its volatility. Clearly, the inflationary potential of exchange rate 

still remains a serious issue for exchange rate management. Inflation is not restricted to trade 

prices and is a larger issue when considered from the perspective of domestic prices. Chapter 

five investigated the linkages between exchange rate alterations and aggregate local prices. 

Across alternative empirical specifications, exchange rate shifts continued to impose upwards 

pressure on domestic prices. The inflationary tendencies of currency fluctuations have 

continued to rendezvous the policymaker in India since the economy began restructuring 

itself to a more open and liberalized macro environment. The pass-through impact remained 

incomplete throughout the sample period. Hence, while import prices were strongly shaped 

by exchange rate shocks, the inflationary impulses from import prices have not been fully 

dispersed into the domestic markets, perhaps demonstrating the absorption of adverse 

currency movements across the aggregate distribution chain. 

 Inflation management is another area where the findings of this study could provide 

important insights and indications. Stability in the general price level is necessary to ensure a 

stable and less uncertain macroeconomic environment for individuals, firms and institutions 

to interact effectively in the markets. The central bank undertakes this task through the 

monetary policy that includes a host of quantitative and qualitative tools including the 

variations in the stock of money and the credit policy. The external sector has been impacting 

the domestic markets through both the trade prices as well as through the interaction of 

currency fluctuations with other macroeconomic variables such as the level of inflation itself, 

inflation volatility, exchange rate volatility and trade openness. The fact that the pass-through 

to aggregate local prices is incomplete indicates the success of the central bank in containing 

the inflationary impulses of exchange rate. However, this also implies that the current stance 

must be maintained to ensure that the pass-through remains low. Furthermore, the stability of 

the ERPT coefficient to domestic prices was found to be high, with a largely time-invariant 

inflationary impact of currency variations. However, import prices remain a critical area of 

concern which could trigger a larger pass-through if not controlled for. The pass-through 

coefficient for aggregate import prices was found to have risen over time as shown in chapter 

four. There is good amount of inflationary pressure manifested in the import prices in India. 

These manifestations are not transmitted fully into the local prices but the real implications of 

these price pressures could translate into other channels through which currency variations 

could cause higher inflation in local prices. There may be quantity channels at play that could 

very well transmit the inflationary impulses built at the level of import prices to the domestic 
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prices (Laflèche, 1996). Further research can pursue this line of thought and estimate the 

pass-through impact of currency alterations via both the price and quantity channels. Perhaps, 

this could allow better incorporating of the external channel of inflation in monetary 

management in India. 

A special theme associated with inflation management is the role of the change in 

monetary regimes on inflation and the pass-through from currency to local prices. Since 

October 2016, the RBI has adopted the Flexible Inflation Targeting (FIT) regime, whereby 

the central bank has committed itself to a pre-specified quantitative target for the tolerable 

level of inflation. This event has resulted in the direct testing of the so-called Taylor’s 

hypothesis ascribed to Taylor (2000). The present study examined this matter in chapters four 

and five. The findings in chapter four suggested that the transmission of inflationary 

momentum from changes in the value of currency to imports has reduced sizeably since the 

introduction of the FIT regime. While there is a clear evidence of inflationary pressure being 

manifested at the level of import prices, the ability of a credible monetary policy in reducing 

the inflationary consequences of the external sector testifies the Taylor’s hypothesis in case 

of India. Chapter five looked into the role of this regime change in affecting domestic prices. 

The evidence again testified the hypothesis that ERPT is endogenous to monetary policy. The 

central bank can continue to control the percolation of upward price pressures from trade 

prices to domestic prices by strictly adhering to the well-defined quantitative inflation target. 

Chapter five also portrayed the persistencexiv in domestic inflation in India. This is a matter of 

concern and the persistence in inflation could result into further acceleration if the credible 

commitment to the inflation targets are not honoured. It may also be possible for the pass-

through effects from import prices to domestic prices rise if large deviations from the targeted 

inflation rate are tolerated for longer durations. It is also evident from chapter five that 

inflation in India has reduced due to the introduction and continuation of the FIT regime. 

While the disinflationary gains were small in this case, it nevertheless showed that despite the 

higher momentum built at the level of trade prices, credibly committed monetary policy can 

contain the same and prevent their manifestation on the local price structure. 

Currently, India has been promoting exports while pushing for rationalization of 

imports. The policy objective of recalibrating the trade composition is in part conditional 

upon the extent of pass-through. Higher pass-through effects could allow a larger scope for 

changing the trade composition in favour of exports given a higher price elasticity of imports 

and exports. Alternatively, the trade composition could worsen under these circumstances if 
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the exchange rate appreciated instead of depreciating. The Indian currency has been 

depreciating since the reforms began in the early 1990s as shown in chapter three. Hence, 

exchange rate depreciation has been more frequent than appreciation and there exists 

considerable scope to discourage imports while pushing the exports in the international 

arenaxv. Contrastingly, if the pass-through is low, then the ability of the government in 

pushing a shift in trade composition in favour of exports following a depreciation is 

constrained. The policymakers might need to incentivize exports and discourage imports 

through non-market interventions such as tariffs which tend to distort the trade flows and 

could produce unexpected consequences such as trade and consumption biases among others. 

Such policies could also alter the domestic production structure by unnaturally shifting the 

composition of trade in suboptimal directions. Given that the pass-through to import prices is 

complete, there exists comfortable room for inducing compositional changes in the aggregate 

trade by utilizing the inflationary impact of exchange rate on imports while containing its 

further transmission into the local price structure. 

Inflation has shown a backward-looking behaviour in the Indian context along with 

being largely driven by money supply and currency variations. The open economy 

framework highlights the role of the external sector in shaping the local price structure in 

India both at the wholesale and consumer price levels. Chapter five addressed this dimension 

and found that inflation is considerably impacted by external forces while being dominantly 

shaped by internal sources. The finding that inflation is backwards looking also indicates the 

need to thoroughly account for the role of adaptive expectations in monetary policy 

formulationxvi. As explained earlier in this section, if inflation is indeed persistent, 

mismanagement in one period could continue to cause ripples of its consequences over a 

longer time period in the future, thereby rendering monetary policy ineffective in stabilizing 

the prices. On the other hand if persistence is utilized as an opportunity to transmit stability 

from one period to the next, then ensuing that pass-through remains low and incomplete is a 

necessity. If higher pass-through seeps into the domestic price structure, it could result into 

inflationary impulses that last longer than expected, warranting much more aggressive 

contractionary stance that could hinder the growth objective. Coherent coordination between 

the monetary and fiscal goals need to be established while accounting for the extent of pass-

through, the reasons for its incompleteness and its stability over time. Under such a policy 

design, the external sector would not cause as much inflationary distortions as it would were 

the nature of pass-through not accounted for. 
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In chapter five, the pass-through process was synthesized with the real sector to allow 

the price transmissions from exchange rate to culminate and conclude into the quantity 

adjustments. Monetary policy framework must not only scrutinize the price relationships 

ingrained in the ERPT conceptualization, but also the quantity adjustments that underlie these 

price interconnections. While chapter five addressed the interactions between the monetary 

and real sectors in the pass-through process, a larger macro model of ERPT that 

accommodates more complex quantity relationships and their feedbacks and interactions with 

the price relationships could shed much better light on how exchange rate movements 

interfere with domestic macro objectives of growth, price stability and employment. The 

attempt made in section 5.7.4 provided a compact perspective on this matter. The extent of 

pass-through was considerably lower for wholesale prices but showed relatively larger 

implications for consumer prices when a dynamic framework with the real sector was 

adopted. The differential impact of currency fluctuations on different prices has been debated 

off-lately in the Indian context. But the findings have not been in agreement. Furthermore, 

the studies addressing the impact of exchange rate changes on different prices tended to 

ignore the real sector. Better policy inferences can be drawn if both the monetary and real 

sectors are allowed to interact in shaping the pass-through process.  

Lastly, the interactions between the wholesale and consumer markets is a critical 

dimension that emerged from the dynamic structural analysis conducted in chapter five 

through the SVAR framework. It was found that the price momentum induced by currency 

alterations were in large part pass-over from wholesale markets to the retail markets. The 

dynamic elasticity of consumer prices with respect to the wholesale prices and the impulse 

response function of CPI indicated these observations. The dynamics at play in the interaction 

between wholesale and consumer markets is a critical area of concern for monetary policy in 

its pursuit for stabilization of prices. If consumer prices are targeted but the source of 

inflationary momentum resides in wholesale price movements, then perhaps it is the 

wholesale market whose reactions to external and domestic shocks that should be examined 

in order to contain the price dispersion at the retail level. There is a larger scope for price 

shocks to disperse in the retail markets and given that the consumers do not display much of 

monopsony behaviour, the pass-over from wholesale to retail markets is rapid and 

unhindered. On the other hand, the wholesale markets present a different picture wherein the 

agents are larger in scale, may command market power and could influence the price 

discovery process itself. Monetary policy design should accommodate these features of the 
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wholesale markets while also accounting for its dynamic interaction with the consumer 

markets so that any feedback cycles between these markets are prevented, which otherwise 

could induce a self-propelling inflation process that distorts the pursuit of macro price 

stability. 
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Notes 

i Monthly data from 1993 onwards are available for this measure of import price variable. However, 

the empirical estimations undertaken using this variable provided theoretically inconsistent 

coefficients and the degree of pass-through appeared to be perverse from the economic theory point of 

view. There were several econometric problems encountered in employing this variable too. Thus, it 

was decided to not employ this measure and rather adhere to the annual data on unit value index from 

official sources in India. 

ii Further details on the methodological issues and related aspects are elaborated in the next section as 

and where necessary. 

iii Linearity in this context implies the linearity in parameters and not necessarily in the regressors. 

iv However, an important feature of the Cholesky decomposition is that it imposes the exact number of 

restrictions required and thus always produces a ‘just-identified’ VAR. 

v However, invertibility between the disturbances and structural shocks is critical in identifying the 

shocks. Analysts have pointed out that this may not always be the case.  

vi A more survey of the identification issue, different identification strategies proposed in the VAR 

literature and their relative merits and demerits are contained in Christiano (2012). 

vii All the variables are utilized in log difference form after adjustments for seasonality using X-13 

ARIMA approach of the US Census Bureau. 

viii However, a similar VAR was estimated using annual data and including import unit value index. 

The results were largely the same as reported in this section. 

ix There are several oil markets globally. The market for OPEC-dominated sour grade crude oil, the 

sweet grade oil of US called the Brent crude are the most active markets. These markets tend to be 

interconnected from price determination point of view. The nature of oil pricing is thus complicated 

by such considerations and juxtaposing them as an endogenous to the pass-through mechanism seems 

difficult to justify. 

x The traditional alternative to this approach is to specify the dummy variables as having value of 1.00 

from the period when the intervention was introduced. Both the dummy variables were adopted in this 

manner also, and results remained very much the same. However, the coefficients of these two 

dummy variables were much more significant and slightly larger when used in the ‘gradual 

intervention’ approach. 

https://doi.org/10.1007/978-0-387-32348-0_18
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xi This chapter employs the log difference in NEER to define the size and direction of exchange rate 

changes is undertaken to maintain congruence with the form of exchange rate variable used in 

previous chapters. Alternative approaches were also used, such as defining the dummy variables with 

Year-on-Year growth of NEER, but the results remained the same. Hence, the present approach has 

been adopted in this chapter. 

xii Alternative definitions were also employed. Following Yanamandra (2014), change around the 

median was also used. Thereafter, 0.75 standard deviation change above and below the arithmetic 

mean was also utilized. The results remained largely similar. 

xiii Kennedy (2008) provides a detailed account of the measurement and econometric issues in using 

interactive dummy variables in linear econometric models.  

xiv The persistence in this context is defined rather broadly in terms of the significant lagged term of 

inflation rate in the equation specified for explaining its determinants. A more rigorous definition of 

inflation persistence should account for longer lags to assess the memory or the length of the 

persistence. 

xv This is conditional upon the price elasticities of imports and exports. The fulfilment of the 

Marshall-Lerner condition is necessary to obtain these outcomes. The literature has generally 

indicated that the condition is fulfilled in the Indian context. 

xvi As noted in chapter five, the forward-looking specifications were also tested for, but the bulk of the 

evidence pointed towards the backward-looking specification as being more relevant in explaining the 

variations in inflation.  


