
 

 

NRB Working Paper No. 48 

February 2020 

 

Determinants of Inflation in Nepal: An Application of ARDL 

Bounds Testing Approach to Cointegration 

 
Rohan Byanjankar * 

 

ABSTRACT 

This paper aims to examine the relationship between the price level and the 

macroeconomic variables namely, Indian CPI, government deficit, the nominal effective 

exchange rate, broad money supply, crude oil price, and real GDP from 1975 to 2018 by 

applying the ARDL approach to cointegration. Phillips-Perron test has been applied to 

test the stationarity of data series; all the variables considered are stationary at first 

difference, I(1). VAR lag selection criteria have been deployed to select the optimal lag 

length. Bounds test (F-version) has been carried out to determine the existence of the 

long-run relationship between variables. The empirical results show that in the long-run, 

the major determinants of inflation in Nepal are Indian inflation (0.453), real income 

(0.347), and exchange rate (0.224). In addition, Indian inflation (0.286), the exchange 

rate (0.141), and government deficit (0.039) have significant effects in the short-run. 

Finally, the error correction term is found to be negative and statistically significant 

suggesting a correction of short-run disequilibrium within two years. 
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I.    INTRODUCTION 

Inflation is one of the major macroeconomic variables that influence other several 

macroeconomic variables such as real income, real interest rate, real investment, real saving, 

and the like. Likewise, several other macroeconomic variables influence inflation. Broad 

money supply, budget deficit, imported prices, inflation in the foreign economy, exchange 

rates, interest rate, crude oil price, and the like are the major factors that influence the price 

level in an economy. Inflation is the persistent upward movement of the general price level in 

an economy, which deteriorates the purchasing power of the consumers. Sporadic rise and 

fall in the price level are not termed as inflation. Consumer price index, producer price index, 

GNP implicit price deflator, and PCE implicit price deflator are the four major tools used to 

measure inflation (Shapiro, 1996). 

The data reveals that the year-on-year consumer price inflation in Nepal stood at 6.95 percent 

in mid-August 2019 (Nepal Rastra Bank, 2019a). The data from 1975 to 2018 reveals that the 

broad money supply, budget deficit, and nominal effective exchange rate are rising 

exponentially, but this does not show the interlinkages between them. Apart from these 

variables, Indian inflation and international crude oil price also play a vital role in 

determining the price level in Nepal. This study attempts to measure the impact of major 

macroeconomic variables on inflation using the ARDL bounds testing approach to 

cointegration. 

This paper is organized into five sections. Section I presents an introduction. Section II 

reviews the macroeconomic theories and related empirical studies. Chapter III presents the 

data and methodology. Chapter IV contains regression results and interpretation. Finally, 

Chapter V concludes the paper. 

There are a few limitations to the study. First, the paper uses the ARDL approach to 

cointegration, so the conclusions drawn by this study may not match with the conclusion 

drawn by the study using other methodologies. Secondly, the study covers the data from 1975 

to 2018 because of the unavailability of data prior to 1975. Despite wage and salary index 

being one of the influencing variables of the price level, the study has not included it because 

of the unavailability of data series from 1975, which is the third limitation of this study. 

II.   LITERATURE REVIEW 

The literature review section is classified into two parts: a) review of macroeconomic 

thoughts and b) review of empirical studies. A review of macroeconomic theories deals with 

the quantity theory of money, demand-pull theory, monetary theory, cost-push theory, and 

rational expectation revolution. Similarly, under a review of empirical studies, the study has 

reviewed research papers by Mohammed, Benyamina, and Benhabib (2015), Lim and Sek 

(2015), Khatun and Ahamad (2012), and Pahlavani and Rahimi (2009) under the review of 

international empirical studies, and research papers by Chaudhary and Xiumin (2018), IMF 

(2014), and Poudyal (2014) under the review of national empirical studies. However, national 

empirical studies have not applied the ARDL approach. 
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2.1 Review of macroeconomic theories 

The quantity theory of money is one of the oldest economic doctrines that survived despite 

the Great Depression followed by severe Keynesian criticism. The quantity theory of money, 

other being Say’s Law of Market, are the founding pillars of classical macroeconomic 

thoughts. The classical quantity theory of money can be explained with a famous equation: 

MV = PT, where M = Money in circulation, V = velocity of money, P = price level, and T = 

volume of transaction. V is assumed constant. Classicist assumes that the economy is always 

in full employment, so transaction (T) is assumed constant. Consequently, an increase in the 

stock of money (M) brings about a proportionate rise in the price level (P).  

The demand-pull theory of inflation emerged with the Keynesian effective demand. Keynes 

and his followers emphasized the increase in aggregate demand as the source of demand-pull 

inflation (Totonchi 2011). Aggregate demand comprises of consumption, investment, 

government expenditure, and net exports. Inflationary pressures pile up when the aggregate 

demand exceeds the aggregate supply, also known as the inflationary gap. The rapidity of 

price escalation depends upon the gap between aggregate demand and aggregate supply. 

Keynesian transmission mechanism states that the money supply is proportional to output at 

below full employment, while the money supply is proportional to the price level at full 

employment.  

During the late 1940s and early 1950s, the waves of monetarism emerged with the works of 

Milton Friedman. Monetarism holds that stability in the growth of money supply is crucial 

for a stable economy and as such monetary policy is a more effective instrument than fiscal 

policy in economic stabilization (Froyen 2013). The monetarist emphasized the role of 

money and advocates that money supply influences the price, employment, and output in the 

short-run, but only influences price level in the long-run. Modern quantity theory led by 

Milton Friedman holds that "inflation is always and everywhere a monetary phenomenon 

(Totonchi 2011).  

The rise in the efforts of a labour union to increase wages and employers to increase the 

profit was the principal cause of inflation, and emerged as Cost-Push inflation, also called 

"New Inflation" (Totonchi 2011). The basic cause of cost-push inflation is the rise in the 

money wage more rapidly than the productivity of the labour (Shapiro 1966). Another cause 

of cost-push inflation is known as profit-push inflation. Firms in imperfect markets rise the 

price of the product to offset the rise in wage and subsequent rise in the cost of production. 

The new classical doctrine does not accept the difference between the short-run and long-run 

results in the Keynesian and monetarist analysis (Froyen 2013). The New Classical 

economist proposed that economic agents will form rational expectations. Economic agents 

form their expectations rationally based on all past and present information available, and 

also price expectations (Totonchi 2011).  
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2.2 Review of international empirical studies 

Mohammed, Benyamina, and Benhabib (2015) examine the main determinants of inflation in 

Algeria using the ARDL model during the period 1980-2012. In this context, this paper 

focuses on the major sources to explain the inflation trend in Algeria (import price, oil price 

and money stock, government expenditure and effective nominal exchange rates of the 

Algerian Dinar). The results based on the ARDL model establish that a stable long-run 

relationship exists between inflation and its determinants. However, In the short run, only 

external factors (import price, oil price, and effective and nominal exchange rates) impact 

inflation in Algeria. Consequently, we may infer, as far as the impact on inflation is 

concerned, that fiscal and monetary policies cannot on their own be statistically significant. 

Lim and Sek (2015) examine factors affecting inflation in two groups of countries (high 

inflation group and low inflation group) using annual data from 1970 to 2011. An Error 

Correction Model based on the Autoregressive Distributed Lag (ARDL) modeling has been 

used to explain the short-run and long-run impacts of each variable on inflation. The results 

respectively indicate that GDP growth and imports of goods and services have a significant 

long-run impact on inflation in low inflation countries. Results also indicate that money 

supply, national expenditure and GDP growth are the determinants of inflation which impose 

a long-run impact on inflation in high inflation countries. In the short run likewise, none of 

the variables are found to be significant determinants in high inflation countries. However, 

money supply, imports of goods and services and GDP growth have a significant relationship 

with inflation in low inflation countries. 

Khatun and Ahamad (2012) investigate major determining factors of inflationary trends in 

Bangladesh during the period FY1981 to FY2009. An unrestricted error-correction model 

(UECM) version auto-regressive distributed lag (ARDL) bounds F-test has been employed to 

find out the short-run and long-run elasticities of the determinants of inflation. The empirical 

result reveals that domestic rice production affects inflation negatively in the short run to a 

significant extent. Conversely, domestic petroleum price and broad money (M2) supply have 

a low but positive impact on inflationary trends. This suggests that increased domestic rice 

production and effective fiscal-monetary integration are the crucial policy options to curb the 

inflationary pressure in Bangladesh. 

Pahlavani and Rahimi (2009) examine the major determinants of inflation in Iran using 

annual time series data (1971 to 2006) by applying the ARDL approach. An empirical model 

has been constructed which emphasizes the effects of liquidity, the exchange rate, GDP, the 

expected rate of inflation and imported inflation factors along with the dummy variable 

presenting the effect of the Iran/Iraq war on Iran’s economy. The empirical results show that 

in the long-run, the main determinants of inflation in Iran are the liquidity, exchange rate, the 

rate of expected inflation and the rate of imported inflation. All these variables had 

significant effects on the inflation rate in the short run. Moreover, the destructive eight-year 

war with Iraq had a positive effect on the inflation rate in the Iranian economy. Finally, the 

error correction term (-0.3995) is found to be negative and statistically significant suggesting 

a quick adjustment process. 
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2.3 Review of national empirical studies 

Chaudhary and Xiumin (2018) examine the impacts of macroeconomic variables on the 

inflation in Nepal during 1975-2016. The variables considered for the study are limited to the 

use of real broad money supply, real GDP, Indian prices. The results suggest that all variables 

considered are significant in the long-run implying that these variables are the determinants 

of inflation in Nepal. The results are consistent with the monetary theory. The results 

concluded that the money supply (0.197) and Indian prices (1.074) cause inflation in the 

long-run based on an Ordinary Least Squares regression model. 

Poudyal (2014) examined short term and long-term effects of the macroeconomic variables 

on the inflation in Nepal during 1975-2011. The variables considered are budget deficits, 

Indian prices, real broad money supply, exchange rate, and real GDP. The regression results 

from the Wickens-Breusch Single Equation Error Correction model suggest that all variables 

considered are significant in the long run implying that these variables are the determinants of 

inflation in Nepal. However, only budget deficit, money supply, and Indian prices cause 

inflation in the short run. 

IMF (2014) estimated the determinants of Nepalese inflation on the monthly series of Nepal's 

CPI, broad money, a nominal effective exchange rate (NEER), and Indian CPI using OLS. 

The coefficient of broad money supply and Indian inflation was 0.12 and 0.45 percent 

respectively; indicating a 1 percent increase in broad money supply will cause Nepalese 

inflation to rise by 0.12 percent whereas such an increase in Indian CPI will increase 

Nepalese inflation by 0.45 percent. 

NRB (2007) estimated the impact of narrow money supply and Indian inflation in Nepal’s 

inflation applying cointegration and error correction model on annual data from 1978 to 

2006. The result revealed a significant short-run impact of M1 but did not find a long-run 

impact on inflation. Further, the findings suggest that a one percent increase in Indian price 

level changes Nepal’s inflation by 1.09 percent in the short-run. 

III.  DATA AND METHODOLOGY 

3.1 Data and variables 

The study uses the annual data on the consumer price index of Nepal, broad money supply, 

Indian consumer price index, real GDP, Crude oil, Government deficit and nominal effective 

exchange rate. These data are obtained from the World Bank Open Data, and Nepal Rastra 

Bank covered the time period from 1975 to 2018. 
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Table 1 

The description of variables 

S.N. Notation Variable Unit 

1 CPIN Consumer Price Index of Nepal 
Log transformation; base year: 

2010 = 100 

2 M2 Broad money supply 
Log transformation; values in 

million rupees  

3 CPII Consumer Price Index of India 
Log transformation; base year: 

2010 = 100 

4 NEER Nominal Effective Exchange Rate 
Log transformation; base year: 

2010 = 100 

5 RGDP Real GDP 
Log transformation; Values in 

million rupees; Base year: 2010 

6 COIL Crude Oil Price 
Log transformation; Value in US 

dollar 

7 GD Government Deficit 
Log transformation; Value in 

Million rupees 

 

According to the World Bank, the consumer price index reflects changes in the cost of the 

average consumer of acquiring a basket of goods and services that may be fixed or changed at 

specified intervals. Real GDP is the inflation-adjust monetary value of all goods and services 

produced within the political boundary of a country regardless of factors of production. The 

study calculated NEER considering indirect quotations, so the interpretation differs. The 

increase in the NEER index signifies the devaluation of the home currency and vice-versa. 

Hence, the study expects a positive coefficient of NEER. Government deficit refers to the 

excess of government expenses over government revenue for an accounting year. Broad 

money supply, though it is a monetary aggregate, only acts as a policy variable in this study 

as the government deficit causes the money supply to increase. 

The formula used to calculate NEER is: 

 

Where,  
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3.2 ARDL Approach to cointegration 

Engle and Granger (1987) were first to propound the concept of cointegration, providing 

tests, and estimation procedures to ensure the existence of long-run relationships. Following 

the shortcomings of Engle and Granger (1987), Johansen (1999) and Johansen and Juselius 

(1990) proposed a new procedure for testing the cointegration of several, say k, I (1) time 

series. This test permits more than one cointegrating relationship, so it is more applicable 

than the Engle and Granger (1987) test. However, when one cointegrating vector exists, 

Johansen (1988) and Johansen and Juselius (1990) cointegrating procedure cannot be applied 

(Nkoro and Uko, 2016). Thus, it is imperative to explore the ARDL bounds testing approach 

to cointegration developed by Pesaran and Shin (1999) and Pesaran et al. (2001). 

Nkoro and Uko (2016), Bhatta (2013), and Narayan and Smyth (2006) have discussed 

numerous advantages of the ARDL approach. (i) Each of the underlying variables stands as a 

single equation endogeneity is less of a problem in the ARDL technique because it is free of 

residual correlation, (ii) When there is single long-run relationship, the ARDL procedure can 

distinguish between dependent and explanatory variables, (iii) The Error correction model 

(ECM) can be derived from ARDL model through a simple linear transformation, which 

integrates short-run adjustments with long-run equilibrium without losing long-run 

information, (iv) It can be applied on a time series data irrespective of whether the variables 

are I(0) or I(1), while Johansen cointegration technique requires all the variables in the 

system be of equal order of integration, nevertheless, ARDL cannot be applied if variables 

are I(2), (v) ARDL procedure is statistically more significant approach to determine the 

cointegration relation in small samples, (vi) The ARDL technique allows the variables may 

have different optimal lags, (vii) The ARDL technique generally provides unbiased estimates 

of the long-run model and validates the t-statistics even when some of the regressors are 

endogenous. 

Following the ARDL approach proposed by Pesaran and Shin (1999), the existence of a long-

run relationship could be tested using equation (1) below: 

 ………. (1)  

Here, all variables are as previously defined.  and  are the long-run 

coefficients while represents the short-run dynamics and ε represents 

a random disturbance term. The orders of the lags in the ARDL model are selected by either 

the Akaike Information Criterion (AIC) or the Schwarz Bayesian Criterion (SBC) (Narayan, 

2004). However, the study uses the SBC criterion in lag selection as ARDL-SBS estimators 

perform slightly better than ARDL-AIC in the majority of the experiments (Pesaran and Shin, 

1995). 
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3.3 Hypothesis 

To test whether the long-run equilibrium relationship exists between the consumer price 

index of Nepal, Indian consumer price index, broad money supply, crude oil price, 

government deficit, and nominal effective exchange rate, bounds test (F-version) for 

cointegration is carried out. 

 

 

The F-statistics is then compared with the critical values provided by Pesaran et al. (2001). If 

the computed F-statistics is higher than the appropriate upper bound of the critical value, the 

null hypothesis of no cointegration is rejected, if it lies within the lower and upper bounds, 

the result is inconclusive, and if it lies below the lower bound, the null hypothesis cannot be 

rejected.  

  ………. (2) 

The estimation of dynamic error correction will be carried out using equation (2) The 

coefficients  are the short-run dynamics of the model and  

indicate the divergence or convergence towards the long-run equilibrium. A positive 

coefficient indicates a divergence, while a negative coefficient indicates convergence. 

For the test of stability, CUSUM and CUSUMSQ test are carried out in this study. Besides 

these tests, a number of other tests are also carried out, such as Lagrange Multiplier (LM) test 

for serial correlation, Ramsey Reset test for functional form misspecification, Jarque-Berra 

test for normality, and KB test for heteroscedasticity. The study employs EViews 9 and 

Microfit 5.0 for calculation of econometric tests and ARDL model estimation. 

IV.   ECONOMETRICS TESTS 

Nkoro and Uko (2016) proposed to test for unit roots since the ARDL cointegration technique 

requires underlying variables of I(0) or I(1) or a combination of both; integration of order I(2) 

leads to the crashing of the technique. Further, the ARDL error correction representation 

becomes relatively more efficient if the F-statistics (wald test) establishes that there is a 

single long-run relationship and the sample data size is finite (Nkoro and Uko, 2016). So, the 

study uses Phillips and Perron test for the stationary test as it is robust to serial correlation 

(Hudson, 2018). Table 2 depicts the results from the Phillips and Perron test at the level and 

first difference. Similarly, figure 1 depicts the trend with stationary. 
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Table 2 

Phillips-Perron tests at the levels and at the first difference 

Variables Level First difference Order of integration 

CPIN -0.7131 -4.9017* I(1) 

CPII -0.1399 -4.6225* I(1) 

M2 -0.4606 -5.2417* I(1) 

NEER -3.1300 -6.4770* I(1) 

RGDP 1.0678 -8.2164* I(1) 

COIL -1.5744 -6.1290* I(1) 

GD -0.0198 -5.3901* I(1) 

Note: The relevant critical value at a 1% level of significance is -3.5924.  

* Significant at 1%. 

Source: Author's own calculation using EViews9 

Figure 1: Trend with stationary 
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Source: Author’s own calculation using EViews9 
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Table 3 

VAR lag length criteria 

Lag LogL LR FPE AIC SC HQ 

0  123.7901 NA   6.87e-12 -5.839504 -5.543950 -5.732641 

1  435.6570   498.9870*  1.40e-17 -18.98285  -16.61842* -18.12794 

2  488.5330  66.09503  1.45e-17 -19.17665 -14.74334 -17.57370 

3  550.9026  56.13270  1.48e-17 -19.84513 -13.34295 -17.49415 

4  657.0162  58.36247   4.87e-18*  -22.70081* -14.12975  -19.60179* 

Note: * indicates lag order selected by the criterion; LR: sequential modified LR test statistic 

(each test at 5% level); FPE: Final prediction error; AIC: Akaike information criterion; SC: 

Schwarz information criterion; HQ: Hannan-Quinn information criterion 

Source: Author’s own calculation using EViews9 

Table 4 

Bounds test (F-version) result 

Variables F-statistics Cointegration Lag Optimal 

F(CPIN | CPII, M2, NEER, 

RGDP, COIL, GD) 

4.52* Cointegration 1,0,0,0,1,1,0 

Critical Value Lower Bound (I0) Upper Bound (I1) 

1% 3.15 4.43 

5% 2.45 3.61 

10% 2.12 3.23 

Note: *, **, and *** shows 1%, 5%, and 10% level of significance respectively; ns: not 

significant at 10% level of significance. 

Source: Author’s own calculation using Microfit 5.0 

F-statistics, presented in Table 4, lies above the upper critical value of 4.43, which rejects the 

null hypothesis of no cointegration. Also, a significantly negative coefficient obtained from 

ECMt-1 will support cointegration or convergence toward the long-run, which is considered 

more efficient for testing cointegration (Bahmani-Oskooee and Bahmani, 2015; Banerjee, 

Dolado and Mestre, 1998). This is indeed the case from Table 7. 

The preliminary tests consisting of unit root test and bounds test confirms that all the 

variables are I(1), and the existence of a single long-term relationship respectively. Thus, it is 

imperative to apply the ARDL approach to cointegration. 
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V.  ARDL REGRESSION RESULTS AND INTERPRETATION 

Choosing the order of the distributed lag functions is one of the important issues in ARDL. 

The Schwarz Bayesian Criterion (SBC) is preferred to other model specification criteria as it 

often has more parsimonious specifications (Pesaran and Smith, 1998). The VAR lag length 

criteria have been deployed to choose the maximum lag length for the ARDL model. With 

the maximum lag length of 1, the optimal number of lags for each of the variables is shown 

as ARDL (1,0,0,0,1,1,0). 

Table 5 

Full information ARDL Estimate Results  

Autoregressive distributed lag estimates 

ARDL (1,0,0,0,1,1,0) selected based on Schwarz Bayesian Criterion 

The dependent variable is CPIN 

44 observations used for estimation from 1975 to 2018 

Regressor Coefficient Standard Error T-Ratio [Prob] 

CPIN(-1) 0.369 0.165 2.239 [0.032] 

CPII 0.286 0.152 1.874 [0.07] 

M2 0.034 0.060 0.563 [0.577] 

NEER 0.141 0.019 7.432 [0.000] 

RGDP 0.038 0.072 0.528 [0.601] 

RGDP(-1) 0.181 0.075 2.415 [0.021] 

COIL 0.017 0.015 1.09 [0.284] 

COIL(-1) 0.037 0.015 2.48 [0.018] 

GD 0.039 0.015 2.54 [0.016] 

INPT (Constant) -3.243 0.797 -4.071 [0.000] 

R
2
 = 0.99;  = 0.99 DW-stat. = 1.93 F-stat. = 9908.9 [.0000] 

Diagnostic Tests 

Test Statistics LM Version F Version 

A: Serial Correlation CHSQ (1) = .0094 [.923] F (1,33) = .007 [.934] 

B: Functional Form CHSQ (1) = 3.452 [.063] F (1,33) = 2.79 [.104] 

C: Normality CHSQ (2) = .7830 [.676] Not applicable 

D: Heteroscedasticity CHSQ (1) = 2.544 [.111] F (1,42) =  2.57 [.116] 

Note: A: Lagrange multiplier test of residual serial correlation; B: Ramsey’s RESET test 

using the square of the fitted values; C: Based on a test of skewness and kurtosis of residuals; 

D: Based on the Breusch-Pagan-Godfrey Test. *, **, and + shows the significance of 

coefficients at a 1%, 5%, and 10% level of significance respectively; ns: not significant at 

10% level of significance 

Source: Author’s own calculation using Microfit 5.0  
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Table 5 indicates that the overall goodness of fit of the estimated ARDL regression model is 

very high with the result of adjusted R2 = 0.99. The diagnostic test signifies that the model 

passes all of the tests. The critical values of  for one, and two degrees of freedom at a 5% 

significance level is 3.84, and 5.99 respectively. Thus, the null hypothesis of the normality of 

residuals, the null hypothesis of no first-order serial correlation, and the null hypothesis of no 

heteroscedasticity are accepted. However, the null hypothesis of no misspecification of 

functional form can be accepted at a 10% level of significance only. 

Table 6 

Estimated Long-run coefficients using the ARDL Approach 

ARDL (1,0,0,0,1,1,0) selected based on Schwarz Bayesian Criterion 

The dependent variable is CPIN 

44 observations used for estimation from 1975 to 2018 

Regressor Coefficient Standard Error T-Ratio [Prob] 

CPII 0.453* 0.161 2.821 [0.008] 

M2 0.053
ns

 0.091 0.585 [0.562] 

NEER 0.224* 0.046 4.885 [0.000] 

RGDP 0.347** 0.146 2.369 [0.024] 

COIL 0.085** 0.033 2.530 [0.016] 

GD 0.061** 0.028 2.204 [0.035] 

INPT (Constant) -5.141* 1.599 -3.215 [0.003] 

Note: *, **, and *** shows the significance of coefficients at a 1%, 5%, and 10% level of 

significance respectively; ns: not significant at 10% level of significance 

Source: Author’s own calculation using Microfit 5.0 

The estimated long-run model of the corresponding ARDL (1,0,0,0,1,1,0) is: 

  ………. (3) 

The long-run coefficients are reported in Table 6. As expected, the coefficients of CPII, 

NEER, real income (RGDP), crude oil price, and government deficit are positive and 

significant. Quantitatively, the long-run elasticity of Indian CPI is 0.453, which is significant. 

This, in turn, shows that a one percent increase in Indian CPI leads to an increase in Nepalese 

CPI by 0.453%. Similarly, the long-run elasticity of NEER, real income, crude oil, and 

government deficit is 0.224, 0.347, 0.085, and 0.061 respectively. The result suggests that 

devaluation of the currency by 1% increases the price level by 0.224%. Similarly, an increase 
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in real income by 1% increase prices by 0.347%. Similarly, a 1% increase in crude oil price 

and government deficit increases the price level by 0.085% and 0.061% respectively. This 

result reveals that in long-term Indian inflation has a higher impact on inflation in Nepal. 

Accordingly, the result supports the presence of high trade dependency on India, and the 

consequent shifting of Indian inflation onto the Nepalese market. However, M2, which 

measures the policy effect on the price level, is positive but is not significant. Hence, the 

impact of policy on price level is less likely to be visible in annual data, which further 

confirms with the finding of Poudel (2019). 

Table 7 

Error Correction Representation for the Selected ARDL Model 

ARDL (1,0,0,0,1,1,0) selected based on Schwarz Bayesian Criterion 

The dependent variable is CPIN 

44 observations used for estimation from 1975 to 2018 

Regressor Coefficient Standard Error T-Ratio [Prob] 

CPII 0.286*** 0.152 1.874 [0.07] 

M2 0.034
ns

 0.06 0.563 [0.577] 

NEER 0.141* 0.019 7.432 [0.000] 

RGDP 0.038
ns

 0.072 0.528 [0.601] 

COIL 0.017
ns

 0.015 1.090 [0.284] 

GD 0.039** 0.015 2.540 [0.016] 

ECMt-1 -0.631* 0.165 -3.826 [0.001] 

Note: *, **, and *** show the significance of coefficients at a 1%, 5%, and 10% level of 

significance respectively. ns denotes not significant at 10% level of significance 

Source: Author’s own calculation using Microfit 5.0 

The estimated error correction model of the corresponding ARDL (1,0,0,0,1,1,0) is: 

  ………. (4) 

After estimating the long-term coefficients, we obtain the error correction version of the 

ARDL model. Table 7 reports the short-run coefficient estimates obtained from the ECM 

version of the ARDL model. As expected, Indian CPI, nominal effective exchange rate, and 

government deficit have a positive impact on Nepalese CPI in the short run. The short-run 

elasticity of Indian CPI is 0.286 and is significant 10%. This shows that a 1% increase in 
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Indian CPI results in a 0.286% increase in Nepalese CPI. Similarly, the short-run coefficients 

of NEER and Government deficit are 0.141 and 0.039 respectively, and both are significant at 

1% and 5% respectively. Nevertheless, M2, real income, and crude oil prices are insignificant 

with a short-run elasticity of 0.034, 0.038, and 0.017 respectively. The error correction term 

ECM-1 indicates the speed of adjustment restoring the equilibrium in the dynamic model. 

The ECM coefficient shows how quickly/slowly the relationship returns to its equilibrium 

path, and it should have a statistically significant coefficient with a negative sign (Pahlavani 

and Rahimi, 2009). Also, a highly significant negative error correction term is proof of the 

existence of a stable long-term relationship. The ECM coefficient is -0.631 and is statistically 

significant at a 1% level of significance. This shows that short-run disequilibrium on the 

system converges to equilibrium at a speed of 63.1% per annum. 

The study presents the movement of inflation and other macroeconomic variables in graphs. 

Figure 1 to Figure 5 shows the trend of inflation and other macroeconomic variables from 

1975 to 2018. 

Figure 2: Trend of Inflation in Nepal and India 

 

Source: World Bank, 2018; Nepal Rastra Bank, 2019; Base year: 2010 = 100 
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Figure 3: Trend of Nepalese inflation and change in the government deficit 

 

Source: Nepal Rastra Bank, 2019 

Figure 4: Trend of Nepalese inflation and change in the nominal effective exchange rate 

 

Source: World Bank, 2018; Nepal Rastra Bank, 2019 
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Figure 5: Trend of Nepalese inflation and real GDP growth rate 

 

Source: Nepal Rastra Bank, 2019 

Figure 6: Trend of Nepalese inflation and change in crude oil price 

 

Source: Nepal Rastra Bank, 2019; OPEC basket price 

VI.  STABILITY TEST 

Eventually, the stability of the long-run coefficients together with the short-run dynamics is 

explained. The CUSUM and CUSUMSQ tests proposed by Brown, Durbin, and Evans (1975) 

have been applied to test the stability of the model. The CUSUM test makes use of the 

cumulative sum of recursive residuals based on the first set of n observations and is updated 

recursively and plotted against breakpoints (Bhatta 2013). If the plot of CUSUM statistics lies 

within the critical bounds of a 5% significance level represented by a pair of straight lines 

drawn at the 5% level of significance, the null hypothesis that all coefficients in the error 
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correction model are stable cannot be rejected. If either of the lines is crossed, the null 

hypothesis of coefficient constancy can be rejected at the 5% level of significance. The 

CUSUMSQ test, which is based on the squared recursive residuals, is carried out with a 

similar procedure. 

Figure 7: Plots of CUSUM Statistics 
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Source: Author’s own calculation using Microfit 5.0 

Figure 5 presents the plot of the cumulative sum of recursive residuals. The result clearly 

indicates the absence of any instability of the coefficients during the investigated period 

because the plot is within the 5% critical bounds. 

Figure 8: Plots of CUSUMSQ Statistics 
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Source: Author’s own calculation using Microfit 5.0 
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Figure 6 provides the plot of the cumulative sum of squares of recursive residuals. Similar to 

the previous test, the plot is within the 5% band supporting the stability of the model. 

VII.  CONCLUSION 

This paper investigates the relationship between inflation and other macroeconomic variables 

affecting it. The study finds Indian inflation to be the most significant factor influencing the 

Nepalese inflation. This evinces that Indian inflation gets instantly transferred to the Nepalese 

market and this immediate shift of Indian inflation supports the fact of a weaker supply of 

domestic production supplemented by the increased imported goods from India. This result 

also supports the fact that Nepal imports 65.38% of total imports from India alone (Nepal 

Rastra Bank, 2019b). Similarly, the exchange rate has a positive impact on prices in both the 

long-run and short-run. This clarifies that imported goods become expensive as exchange rate 

devaluates, which exert pressure on domestic prices. Further, the government deficit has a 

positive impact on the price level in both the short-run and long-run. This suggests that 

government deficit causes an increase in the money supply, which exerts pressure on price. 

Lastly, the short-run disequilibrium converges to the long-run equilibrium at a speed of 

63.1% per annum signifying a very quick adjustment process. Based on the above results, the 

study makes the following recommendations: (i) to establish mechanism for monitoring price 

developments in Indian market, (ii) to promote import substitution industrialization by 

providing appropriate incentives, (iii) to administer porous border, and (iv) to study the 

implication of capital mobility between India and Nepal. 
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Appendix 

The trend of macroeconomics variables and Nepalese CPI 

Figure A1: Trend of Nepalese CPI and Indian CPI 

 
Source: World Bank, 2019; Nepal Rastra Bank, 2019 

Figure A2: Trend of Nepalese CPI and Government deficit 

 
Source: Nepal Rastra Bank, 2019 
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Figure A3: Trend of Nepalese CPI and Nominal effective exchange rate 

 
Source: Nepal Rastra Bank, 2019 

Figure A4: Trend of Nepalese CPI and Real GDP 

 
Source: Nepal Rastra Bank, 2019 

 


	NRB Working Paper No. 48
	Abstract
	Introduction
	II.   Literature review

