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Abstract 

Reserve Bank of India had made a lot of efforts to activate the interest rate channel by working 

out various methodological changes in determination of prime lending rates.  Application of 

marginal cost of funds based lending rates and demonetization in 2016 are the recent attempts to 

improve the working of monetary transmission through rate of interest. In this context, the 

present study attempts to analyze the interest rate pass-through in India using threshold co-

integration. Utilizing monthly data for a period of twenty two years (1996:4 to 2018:3), it has 

been concluded that interest rate pass-through in India is still incomplete. The lending rates 

responded instantaneously in case of increasing discrepancy, but, it got worse for the decreasing 

discrepancy. The rigidity in lending rates can be attributed to ever increasing non-performing 

assets, oligopolistic structure of Indian credit markets and structural rigidities resulting from 

rigidities in re-pricing of fixed deposits, subsidized credit facilities and government borrowings.  
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Section-I 

1. Introduction  

 The monetary transmission mechanism, the process by which policy signals are transmitted to 

the final economic objectives, is very crucial for the effectiveness of monetary policy. In a 

liberalized economy, the interest rate channel along with the credit channel is expected to play an 

important role. [1], [2], [3], [4], [5] However, doubts have been casted over the smooth working 

of interest rate channel even in well developed financial markets also. It was argued that interest 

rate pass-through was incomplete and non linear as far as the adjustment of lending rates and 

deposit rates are concerned. In other words, the lending rates and deposit rates did not adjust 

immediately and fully to decrease or increase in official interest rates. Hofmann and Mizen [6] 

concluded that banks may not adjust their lending rates following very small or temporary 

official rate changes. Harbo and Welz [7] for Sweden and Hristov et al. [8] for Euro Area, using 

VAR methodology, confirmed that global financial crisis led to incomplete interest rate pass- 

through which was complete before crisis. They concluded that incomplete pass-through can be 

linked to structural parameters. 

 

  In the context of upward rigidity of interest rates, it was argued that high interest rates may lead 

to riskier loan portfolio of banks which may contribute towards increased probability of bank 

failures or financial crises [9], [10]. This is referred to as the credit-rationing hypothesis for 

adverse selection of borrowers. At the same time, in the anticipation of adverse customers‟ 

response, higher degree of competition among banks also lead to upward rigidity of lending 

rates. [11] In this context, Enders and Siklos [12] confirmed the upward rigidity interest rates 

using MTAR model. Matemilola et al. [13] also found that interest rate pass-through in South 

Africa was incomplete and non-linear. They confirmed the presence of customer reaction 

hypothesis, where the lending rates were rigid upward. Another important argument in favor of 

rigid banks‟ behavior was that banks avoid real economic effects of random monetary policy 

shocks through adjustments in liquid financial instruments. The existence of a liquidity demand 

for securities in the period of tight money implies that banks use the securities as a buffer against 

reserve shock, leaving the loans unchanged [14], [15], [16], [3]. 
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 The downward rigidity of interest rates, on the other hand, can be explained in the context of 

consumers‟ response to changes in interest rates. Broadly, a tighter monetary policy leads to shift 

in firms‟ mix of external financing in the context of information asymmetries in credit markets 

[17]. Romer and Romer [18] suggested that the bank loans are highly imperfect substitute for 

other assets. Kashyap, Stein and Wilcox [19] confirmed the two presumptions listed by Bernanke 

and Blinder [20] that the loans and securities, and loans and non-bank source of funds are 

imperfect substitutes at least in case of small borrowers. The higher market power of banks and 

rigidity of lending rates can also be explained in terms of market structure. In relatively collusive 

and concentrated markets, the interest rates on lending exhibit partial and sticky reaction to input 

costs [1], [14]. In this context, Yildirim [22], within Enders and Siklos [12] framework, found 

the downward rigidity in lending rates for Turkey. Further, the degree of reluctance of banks to 

follow decrease in money market rate appears to vary across lending rates, suggesting the 

existence of sectoral heterogeneities besides asymmetries. 

 

 Yuksel and Ozcan [23], on the other hand using same methodology, found that there exist 

significant and complete pass-through between policy rate and loan rates in Turkey . Positive and 

negative departures from the equilibrium converge to long run path almost at the same speed. 

Aliyu and Ismail [24] for Nigeria found that pass-through was incomplete during post 

consolidation period relative to pre-consolidation period. Further, rigidity in lending rates was 

downward during pre-consolidation period and upward during post-consolidation period. 

 

 The inconclusive evidence on a definite interest rate pass-through also attracted the attention of 

scholars in India. Recently, Ansari [25] concluded that the policy rates are not the lone 

determinant of lending rate. There are several other parameters, such as interest elasticity of loan, 

the loan default risk, the prudential capital requirement, and the response of yield on government 

securities to the policy rate, which adversely affected the adjustment in lending rates. Banerjee et 

al. [26] found that the base money shocks have a larger and more persistent effect on output than 

an interest rate shock. They showed that the presence of an informal sector hinders the monetary 

transmission. Kumar and Sarkar [27], using EGARCH and error correction model, found that 

about 58 percent of the change in the weighted average call rate (WACR) gets passed on the 

primary commercial paper market (CPDR). The CPDR adjusts almost evenly to an increase or a 
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decrease in WACR at various lags. Further, response of CPDR to positive or negative changes in 

WACR was also similar. For asymmetric adjustment of lending rates, Raj [28] found that lending 

rates were rigid downward. Das [29], using stepwise estimation of vector error correction models 

on fortnight Indian data, tried to find evidence for interest rate pass-through in India. She found a 

slow and asymmetric pass-through where the lending rate adjusted more quickly to monetary 

tightening than to loosening. She also found that in recent years there was increase in speed of 

adjustment after the introduction of liquidity adjustment facility. Mishra et al. [30],  using a 

heterogeneous structural panel VAR, found that lending rates responded in expected directions to 

monetary policy shocks in countries with better institutional frameworks, more developed 

financial structures, and less concentrated banking systems.  

 All these empirical evidences suggested that the rigidity in lending rate varied across countries. 

In India, most of the studies identified that adjustment in lending rates was incomplete, but did 

not attempt to analyse extent of asymmetric adjustment. The studies which tried to analyse 

asymmetry they utilized methodologies meant to examine linear relationship. Thus, the present 

study tried to contribute to the literature by analyzing the possibility of non-linear relationship 

between official interest rates and lending rates in India using Enders and Siklos [12] threshold 

co-integration analysis. This methodology allows for the analysis of asymmetric adjustment in 

lending rates. In addition, paper also tried to find the optimum lag structure of the variables. The 

study has been organized in five sections. Section I introduces the issues involved in rigidity of 

interest rates. Section II briefly presents the recent policy reforms in India to activate the interest 

rate channel. Section III discusses the database and methodology. Section IV presents the 

discussion on empirical estimates of threshold co-integration. Finally, section V presents the 

conclusions and policy implication.  

 

Section II 

2. Policy Reforms to Revive Interest Rate Channel in India  

 Since the Narasimham Committee [31] made its recommendations on financial sector reforms, 

the ball was set rolling to activate the interest rate channel. The use of rate variables was stressed 

in place of quantity variables. Accordingly, first of all, the interest rate structure was rationalized 

and the numbers of categories of lending rates were reduced to four. Further, the government 

borrowings were to be made at market determined interest rates. As reforms progressed, money 
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market instruments like CDs, CPs, MMMFs, TBs of varying maturities, liquidity adjustment 

facility, repurchases and reverse repurchases were introduced to deepen and widen the money 

markets.  The interim liquidity adjustment facility, which was introduced in 1999 to correct the 

day to day liquidity mismatch arising from the factors other than the maintenance of reserve 

requirements, was replaced with full fledged liquidity facility effective May 1, 2000.   The 

lending rates were linked to prime lending rates (PLR hereafter) and banks were free to decide 

their own PLRs [32]. In April 2001, for the loans above Rupees two lakhs, the banks were 

allowed to extend credit below their PLR. However, it continued to act as ceiling for loans below 

Rupees two Lakhs and hence, as a benchmark measure [33]. However, it was observed that the 

spread over PLRs continued to be high during 2000-03 when interest rates were falling and 

inflation was low. The banks were advised to declare their spread over PLRs and switch to all 

costs concept to comply with benchmark PLR. By 2004, almost all the banks adopted this new 

system of benchmark PLRs. Further, in the interest of customer protection and also to infuse 

healthy competition among banks, the Reserve Bank institutionalized a system of collecting 

actual lending rates from scheduled commercial banks [excluding Regional Rural Banks 

(RRBs)] in June 2002 [34]. However, it could not improve the scenario and major commercial 

banks continued to extend credit at sub-BPLR due to the comfortable liquidity position and low 

demand for funds. This compromised the transparency in determination of interest rate leading to 

the cross subsidization and downward stickiness of BPLR. Taking the note of this issue, 

Working Group on BPLR [35] recommended the replacement of BPLR with Base Rate system. 

The new system worked well till March 2011 as 75 percent rise in repo rate led to on an average 

58 percent adjustment in base rate. However, after the second half of 2011-12, it was found that 

the pace of adjustment in base rate was delayed on account of higher weighted average cost of 

outstanding deposits, government borrowings, increase in NPAs and inflation [36]. In addition, 

the rigidities in credit markets were also on account of rigidity in re-pricing of fixed deposits. 

Moreover, base rate system has also developed anomalies as these were not directly linked to the 

changes in repo rate and their calculation was based upon the cost of wholesale funding. Further, 

banks hardly readjusted their base rates during the expansionary credit policy instead, they 

steeply increased their margins. In the wake of such irregularities, RBI in April 2016 suggested 

the use of base rates determined on the basis of marginal cost of funds. This system included 

marginal cost of deposits and other borrowings, return on net worth, negative carry on account of 
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CRR, operating costs and term premium [37]. Despite the introduction of new system, the 

transmission mechanism continued to be weak and asymmetric across different sectors of 

economy reflecting structural rigidities. However, the transmission mechanism was expected to 

be better in post demonetization period due to the excess liquidity with the banks and fall in 

overall cost of borrowings.  

 

Section III 

3.1 Database 

 The study utilized the monthly data on lending rates and official rates for a period of twenty two 

years from 1996:4 to 2018:3. Regarding the choice of official rate variables, Goyal [38], in 

Indian context, recommended the pass-through from call money rates to bank lending rate. 

Further, Sengupta [39] also showed that the pass-through elasticities were better with respect to 

call rate as compare to Treasury Bills. On the other hand, Raj [28] listed various shortcoming of 

call money rate and suggested that the T-Bill rate, the CD rate and the Reserve Bank‟s policy 

repo rate are better suited to serve as external benchmarks. Therefore, in present study, 91 day 

TB rate was included as measure of official rate. In addition, call money rate (MMR) was also 

utilized since this is the only authentic money market rate available with monthly frequency over 

a longer span of time
1
. These two variables were modeled alternatively with bank lending rates 

(LR hereafter). The data for lending rate was collected from International Financial Statistics, 

IMF (2018) and data for MMR and TB were collected from RBI [40]. All the variables were 

deflated using whole sale price index on 2011-12 prices. Thus, using these three variables, two 

bi-variate models (MMR-LR and TB-LR) were formulated.  

 

3.2 Research Methodology  

 The present study utilized Enders and Siklos [15] framework of threshold autoregressive model 

(TAR) and momentum threshold autoregressive models (MTAR) to discuss the possibility of 

asymmetric (non-linear) relationship between official interest rate and lending rates in India. 

This method is superior to Engle and Granger [41] and Johnson [42] methodology which capture 

only linear co-integration relationship. Enders and Siklos [15] framework allows for asymmetric 

adjustment in interest rates by classifying the residuals as above threshold and below threshold 
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value(s). In this endeavor, the following equation was estimated to formulate TAR and MTAR 

models: 

            ∆Ut = ρ
1

Iiet−1 + ρ
1

(1 − Ii)et−1 +  αi∆Ut−i + Vt  k
i=1   ---3.1                  

 

 

Where Ii is Heaviside indicator function to formulate TAR and MTAR models. Here  ρ1 signifies 

the upward correction in disequilibrium (in lending rates) when there is increase in official 

interest rate and ρ2, on the other hand, signifies the downward correction of disequilibrium when 

there is fall in official interest rate. The value of k was decided using AIC and SIC criteria. 

Further, the values of Ii for TAR and MTAR models were formulated as follows: 

Ii =  
1 if Ut−1 ≥ τ

0 if Ut−1 < τ
          ---3.2 

Ii =  
1 if ∆Ut−1 ≥ τ

0 if ∆Ut−1 < τ
         ---3.3 

 Equation 3.1 signifies the formulation TAR, where the threshold value is to be estimated from 

residuals in levels. TAR formulation signifies that if Ut-1 is more than the threshold value the 

adjustment component is ρ1et-1, otherwise, the adjustment component is ρ2et-1.  On the other hand, 

equation 3.3 deals with the formulation of MTAR model, where the threshold value is to be 

estimated from differenced residuals.  In this case, Enders and Siklos [15] showed that MTAR 

models allow a variable to display differing amount of autoregressive decay depending on 

whether it is increasing or decreasing. Further, MTAR strategy has good power and size 

properties relative to the alternative assumption of symmetric adjustment. 

 

 The application of above framework requires the time series data to be free from seasonality and 

integrated of same order. In this endeavour, the study utilized Osborne [43] test to check the 

presence of seasonality and ADF and KPSS procedure to detect the presence of unit roots. 

Having determined the order of integration, the equation 3.1 was estimated to verify the presence 

of co-integration. A common null hypothesis of no co-integration, i.e. ρ1= ρ2=0, was formulated 

for TAR and MTAR model. This hypothesis utilized the critical values
2
 ɸ and ɸu, for TAR and 

MTAR models respectively.  The hypothesis of symmetry i.e. ρ1= ρ2, on the other hand, was 

tested using usual F-test.      
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 The error correction mechanism was carried out within the Hsiao framework of causality. For 

this, optimum lags of each variable were calculated using Akaike‟s Final Prediction Error (FPE) 

criterion. Thornton and Batten [44] reported that the FPE criterion is superior to many other 

alternative lag-selection procedures. By combining FPE criterion with Granger causality, a 

practical method for identification of a system of equations can be suggested. This procedure 

balances the risk of over-specification and under-specification of the model [45] [for detail see 

[32], [5]. 

 

 

Section IV 

4. Empirical Analysis 

 As discussed in methodology, the testing for co-integration requires time series data to be 

integrated of order one. Since, study utilizes monthly data, it is mandatory to test the data for the 

presence of seasonality before testing for unit roots.  

 

4.1 Testing for Seasonality 

 Following Osborne test [34], the data are said to be suffering from seasonality, if, 1< 0, and 2 

= 0 [t-test]. Table 1 showed that all the variables were free from seasonality as all the values of t2 

were found significant (less than zero) and the values of t1, except for MMR, were found 

insignificant. In case of MMR, both t1 and t2 were found significant. Thus, presence of 

seasonality in the data was denied in all cases. 

Table 1 Osborne Test for Seasonality 

S. No. Variables 

(In levels) 

Osborne test  

t-values t-values F-values Lags 

1. LR 0.87 -22.08* -19.09* 1 

2. MMR -2.08* -23.75* 41.84* 4 

3. TB -1.30 -17.94* 23.85* 3 

  Source: Authors calculations; *: refers to the significant t/F-values at 5 percent. 

4.2 Testing for Unit Roots 

 Next, the data were also analyzed for presence of unit roots using ADF test and KPSS tests [see 

Table 2]. Lags for ADF test was selected using final prediction error test. Following ADF test, 
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LR seems to be suffering from units in all cases, except for equation „with drift‟ only. Results for 

MMR suggested that data was free from unit roots for equation „without‟ and „with drift‟. 

However, when drift and trend included simultaneously the MMR seemed to be suffering from 

unit roots. TB, on the other hand, seemed to be suffering from unit roots for equation „with drift‟ 

and „with drift and trend‟. Further, following KPSS test
3
, all the variables were free from unit 

roots for the equation „with drift‟ and suffering from unit roots for the equation „with drift and 

trend‟. Broadly, following both test the results seemed to be contradictory in their levels. Thus, 

all the variables were tested for unit roots after first differencing. Both test seemed to suggest 

that the data were free from unit roots after first differencing.  

Table 2 Testing for Unit Roots 

S. 

No. 

Variables 

(In levels) 

Augmented Dickey-Fuller test KPSS Lags/band 

width Without 

Drift 

Drift Drift & 

Trend 

drift Drift & 

Trend 

1. LR -1.70 -3.21* -3.15 0.27 0.19* 1/11 

2. MMR -2.60* -3.03* -3.09 0.32 0.30* 3/11 

3. TB -2.50* -2.81 -2.91 0.34 0.33* 1/11 

 Variables 

(First 

difference) 

Without 

Drift 

Drift Drift & 

Trend 

drift Drift & 

Trend 

Lags/band 

width 

1. ΔLR -5.20* -5.18* -5.18* 0.05* 0.02* 5/7 

2. ΔMMR -7.72* -7.70* -7.70* 0.07* 0.03* 5/13 

3. ΔTB -5.51* -5.49* -5.48* 0.10* 0.3* 8/3 

Source: Authors calculations; *: refers to the significant t-values at 5 percent. 

4.3 Testing for Linear Co-integration 

 Since, all the variables were integrated of order one, the presence of co-integration was 

examined using Engle-Granger two-step procedure. This procedure enquires into the variables 

for the presence of long run relation, if any, and symmetrical adjustment to short run 

disequilibrium. In the first step, simple bi-variate model was estimated and the resultant residuals 

were recorded. Afterwards, the residuals were to be analyzed for the presence of unit roots using 

ADF test. If the residuals turned out to be stationary, the nature of co-integration and hence, the 

long run relationship between variables can be examined. Interpreted thus, two models were 

estimated with MMR and TB as explanatory variables. Table 3 reported the results for co-
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integration. For model I & II when LR was considered as dependent variable, the coefficients for 

MMR and TB were recorded at 0.64 and 0.77 respectively. These coefficients signify the extent 

of pass-through to LR. Both values were significantly at 5 percent level, which implies that pass-

through was incomplete. Further, the residuals from both models were tested for the presence of 

unit roots. Results of the ADF test were reported in Table 3. Clearly, all the values for the ADF 

test for both models were significant. Thus, presence of co-integration was confirmed in case of 

both models. However, the linear co-integration ignores the possibility of non-linear relationship 

and hence, possibly be miss-specified. Therefore, testing for non linear co-integration is rather 

more meaningful, which is elaborated in the following section. 

 

 

 

 

 

 

 

   

 

 

 

 

4.4 Testing for Non-linear co-integration Using TAR and MTAR models 

 Table 4 reported the results for TAR and MTAR co-integration for model I and II. In case of 

model I, the threshold value for TAR estimation was recorded at -0.8974006. The coefficient of 

ρ2 was found significant at -0.13. However, the t-value of ρ1 was found insignificant. The critical 

value of ɸ to test the asymmetrical co-integration was recorded at 7.11, which was insignificant. 

Moreover, the hypothesis that ρ1=ρ2 was also accepted as F-value was also insignificant 

(i.e.0.66).  In MTAR estimation, the t- value for ρ1 was recorded at -5.79, which was significant 

and of ρ2 was found to be insignificant. Further, the hypothesis of ρ1=ρ2=0 was reject at 5 percent 

level of significance as the estimated value of ɸu  (i.e. 17.96) greater than its critical value. 

Furthermore, the hypothesis that ρ1=ρ2 was also rejected as F-value was found to be significant 

Table 3 Testing for Co-integration: Engle-Granger Test 

Dependent 

Variable 

Interce

pt 

Slope 

(MMR/T

B) 

Augmented Dickey-Fuller test 

Withou

t Drift 

With 

Drift 

With 

Drift & 

Trend 

Lag

s 

(Model-I) LR 5.48 0.64 -4.19* -4.19* -4.44* 1 

t-values 33.09 17.12 

(Model-II) LR 5.09 0.77 -3.34* -3.33* -3.76* 0 

t-values 34.98 22.54 

Source: Authors calculations; *: refers to the significant t-values at 5 percent. 
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(i.e. 21.12). Thus, MTAR estimation, in this particular case, confirmed the presence of co-

integration relationship between LR and MMR. It suggested that adjustment before and after the 

threshold value (i.e. -0.5145922) was asymmetrical.   

Table 4 Testing for TAR and MTAR Co-integration 

 LR (Model- I with MMR) LR (model- II with TB) 

 P-TAR M-TAR P-TAR M-TAR 

ρ1 -0.07 -0.51 -0.04 -0.05 

 -1.25 -5.79* -1.21 -1.80 

ρ2 -0.13 -0.06 -0.10 -0.15 

 -2.55* -1.56 -2.85* -2.74* 

Threshold Value 

(Ϯ) 

-0.8974006 -0.5145922 1.940837 0.3233338 

ρ1= ρ2=0 4.03 17.96*  4.79 5.37 

Critical values 

ɸ/ɸu 

ɸ =7.11 (2, 

250) 

ɸu =7.76 (2, 

250) 

ɸ =7.11 (2, 

250) 

ɸu =7.76 (2, 

250) 

ρ1= ρ2 0.66 21.12* 1.37 2.60 

Critical F-value 0.42(1, 252) (1, 250) 0.93 (1, 244) 0.11 (1, 

250) 

         Source: Authors calculations; *: signifies the significant values at 5 percent level. 

  In case of Model II (with TB as explanatory variable) both TAR and MTAR models dined the 

presence of asymmetrical co-integration.  In both cases the hypothesis of ρ1=ρ2=0 could not be 

rejected. The estimated values of ɸ and ɸu were recorded at 4.79 and 5.37 respectively, which 

were less than their respective critical values.  

 

4.5 Threshold Error Correction Mechanism 

 In this section, the results of MTAR co-integration between LR and MMR were utilized to 

frame error correction mechanism. In this context, an attempt has been made to utilize optimum 

structure of lags for uni-variate and bi-variate models using Akaike‟s Final Prediction Error (FPE 

hereafter) criterion. The results for uni-variate and bi-variate models were reported in table 5. 
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Table 5 Estimation of Final Prediction Error (FPE) 

S. No. Controlled 

Variables 

Manipulated 

Variables 

FPE Estimates 

1. ΔLR(1)  0.70 

2. ΔLR(1) ΔMMR(0) 0.64* 

3. ΔLR(1) ΔMMR(1) 0.65 

4. ΔMMR(3)  4.73 

5. ΔMMR(3) ΔLR(0) 4.10* 

6. ΔMMR(3) ΔLR(1) 3.94* 

7. ΔMMR(3) ΔLR(2) 3.97 

Source: Authors calculations; *: signifies the decrease in FPE 

value. 

 From the Table 5 it can be seen that, for regression of LR on MMR, one lag of differenced LR 

was appropriate for uni-variate model i.e. 0.70. It gave the minimum value of FPE. For bi-variate 

model, only contemporaneous value of differenced MMR gave the minimum value of FPE. It 

may be noted that inclusion of one more lag of differenced MMR raised the value of FPE [see S. 

No. 3]. For the equation on MMR on LR, three lags of differenced MMR were found 

appropriate. The minimum value of FPE, in this case, was recorded at 4.73. Inclusion of 

contemporaneous and first lag of differenced LR, in bi-variate model, further reduced the FPE 

values to 4.10 and 3.94 respectively.  Following the above criteria the error correction 

mechanism was framed as follows: 

∆LRt = α0 + ρ
1

IiΔet−1 + ρ
2

(1 − Ii)Δet−1 + α1ΔLRt−1 +  αi∆MMRt−i + Vt  1
i=0      ---4.1 

∆MMRt = α0 + ρ
1

IiΔet−1 + ρ
2

(1 − Ii)Δet−1 +  αi∆LRt−i
1
i=0 +  αj∆MMRt−j + Vt  3

j=0       ---4.2      

 The estimates of model 4.1 and model 4.2 were reported in table 6. In the error correction model 

4.1, ρ1 signifies the upward correction in disequilibrium (in lending rates) when there is increase 

in official interest rate and ρ2, on the other hand, signifies the downward correction of 

disequilibrium when there is fall in official interest rate. The values of ρ1 and ρ2 were recorded at 

-0.9 and -0.16, which were also significant. This implies that changes in Δet-1 responded more 

when the discrepancy was increasing. In other words, to one unit upward deviation in MMR, 

lending rates adjusted upward by 90 percent. On the other hand, one unit downward deviation in 

MMR adjusted lending rates downward by 16 percent only. Further, adjustment in 
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disequilibrium was also instantaneous as current value of ΔMMR was found significant. The 

causality analysis also confirmed the results that MMR granger caused LR as the F-value was 

also significant i.e. 21.83. Furthermore, past values of LR were also found significant to explain 

changes in current values of LR. Thus, downward rigidity in lending rates in Indian banking 

system confirmed Bernanke and Blinder [9] and Kashyap, Stein and Wilcox [28] findings that 

the loans and non-bank source of funds are imperfect substitutes. It seems that due to the 

oligopolistic structure of Indian credit markets and hence, the higher market power, the banks 

refrain from decreasing lending rates. Rather, they tried to increase the spread by lowering 

deposit rates. This explained the downward rigidity of lending rates in India.  

 

Table 6 Error Correction Model with Asymmetrical Adjustment 

Explanatory 

Variables 

Dependent 

Variable 

(ΔLR) 

F-Test 

Granger 

Causalit

y 

Explanator

y 

Variables 

Dependent 

Variable 

(ΔMMR) 

F-Test 

Grange

r 

Causalit

y 

ΔLR(-1) 0.26 

(4.50)* 

23.96* 

[1,249] 
ΔLR 0.78 (5.19)* 18.05* 

[3,246] ΔLR(-1) 0.55 (3.43)* 

ΔMMR 0.11 

(4.89)* 

21.83* 

[1, 249] 
ΔMMR(-1) -0.41(-

6.22)* 

25.82* 

[2, 246] 

ΔMMR(-2) -0.22(-

3.52)* 

ΔMMR(-3) -0.13(-

2.30)* 

ρ 1 -0.90 (-

3.65)* 
ρ 1 0.08(1.24) 

ρ 2 -0.16 (-

3.07)* 
ρ 2 0.40 (3.00)* 

D-W 

Statistic 

2.04 D-W 

Statistic 

2.09 

Source: Authors calculations; Note: 1.*: signifies the significant t/F-values at 

5 percent level of significance.  

2. Values in ( ) and [ ] are t-values and degrees of freedom of F-test 

respectively. 

 

 In case of model 4.2, where changes in differenced MMR was expected to be exogenous [since 

MMR is a policy variable], was also affected by current and past levels of LR. This implies that 

money market rates in India are not exogenous and thus, applicability of interest rate channel 

through call money rates is limited. This was also supported by the evidence that historically 
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reserve requirements remained the preferred instrument of Indian monetary policy. In the recent 

period (January 2012 to June 2017) also, liquidity in banking sector was injected through 

changes in CRR and SLR along with changes in repo rate. 

 

5. Conclusions and Policy Implications 

 In the present study an attempt has been made to analyze the interest rate pass-through in India 

within Enders and Siklos [15] framework. The study has highlighted that RBI had made a lot of 

efforts to activate the interest rate channel by working out various methodological changes in the 

determination of PLRs.  Recently, in 2016, the application of MCLR and demonetization 

expected to improve the working of transmission mechanism of monetary policy through interest 

rates. The empirical estimation broadly concluded that that interest rate pass-through in India is 

incomplete, be it the increasing discrepancy or decreasing. Specifically, the rigidity in interest 

rate pass-through was stronger and was worsen when the discrepancy was decreasing. The 

lending rate adjusted only by 16 percent when there was fall in call money rates.  On the other 

hand, lending rates adjust by 90 percent when there was increase in call money rates. However, 

for treasury bills (TBs), asymmetric adjustment was not identified.  

 

 This has important implications for the development of credit markets and monetary policy in 

India. Although, efforts have been made to develop financial system and activate interest rate 

channel, there is still a lot of scope to develop alternative sources of finance to lower the external 

finance premium. Further, in presence of incomplete interest rate pass-through the success of 

inflation targeting seems to be limited. Alarming increase in NPAs in public sector banks, the 

probable reason for asymmetric adjustment, calls for more transparency in extending loans and 

stringent regulations, particularly, on account of identification of riskier borrowers.  
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Notes 

1
 Since Bank Rate and repo rate are official interest rates, but they are controlled by RBI and 

discrete in nature. 

2
 The study utilized the critical value developed by Wane et al (2004) for varying lag length, 

sample sizes and number of time series for equations like equation 3.1. They generated critical 

values for threshold autoregressive co-integration through 50000 random walk processes. 

3
 KPSS test utilizes the null hypothesis that a particular variable is free from unit roots and 

alternative hypothesis that the variable is suffering from unit roots. 

 

 

 


