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Abstract 

This paper empirically examines the effects of monetary policy shocks on some 

selected macroeconomic variables in Nigeria, over the period of 1983 to 2015. 

The data used are sourced from Central Bank of Nigeria Bulletin, Nigeria Bureau 

of Statistics portal and World Bank portal. The paper used structural vector 

autoregressive technique to model and estimate contemporaneous impact and 

response of interest rate shocks to other macroeconomic variables. Impulse 

response function revealed that interest rate-shock has a negative impact on real 

GDP and money supply. It is also observed that inflation rate responds positively 

to positive shocks in interest rate and money supply, an outstanding contribution 

to the price puzzle debate in the monetary shock studies. It is therefore 

recommended that monetary policy authority in Nigeria be more vigilant in fixing 

interest rate because of its significant effects on other macroeconomic variables. 
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1.0 Introduction 

Monetary policy plays a major role in determining the nature of the 

macroeconomic activities of every country. As a result of the numerous impacts of 

monetary policy on the general economic activities, different monetary measures 

are being applied to restructure, reposition and rehabilitate the ailing economies of 

many developing countries, like Nigeria. Monetary policies are essential for 

achieving macroeconomic objectives like sustenance of economic growth and 

accelerated development, maintenance of sound financial system, reduction, and 

possibly eradication, of unemployment, reduction in the level of inflation, 

maintenance of healthy balance of payment, increase in the rate of 

industrialization, maintenance of good exchange rate policy, and maintenance of 

price stability. Monetary policy has significant effect on price level, income level, 

national productivity, inflationary level exchange rate and general economic 

activities. 

The responsibility of coordinating and managing monetary policy in Nigeria is 

performed by Central Bank of Nigeria (CBN), which is the apex financial 

institution in the country. It uses some monetary instruments like bank rate, open 

market operation, liquidity ratio and moral suasion to achieve the macroeconomic 

targets. In addition to its financial role in the economy, the body advises federal 
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government on the appropriate policy mix, budget planning and implementation, 

and cordial relationship among local and international financial institutions. In 

addition to the above monetary instruments used by CBN, the federal government 

of Nigeria has used many macroeconomic policies like Structural Adjustment 

Programme and Millennium Developments Goals to streamline her monetary 

policy towards maximum macroeconomic performance. 

Given the roles of monetary policy in the macroeconomic activities of every 

country, many researchers have adopted different models like Co-integration, 

Granger Causality, Vector-autoregressions and recently Structural Vector 

Autoregressions (SVAR) to investigate its nature of associations with other 

macroeconomic variables. Given the dearth of literature applying SVAR on 

monetary in Nigeria, this study adopts the model to investigate the effects of 

monetary policy shocks on some macroeconomic variables. 

2.0 Literature Review 

2.1Theoretical Literature 

In the course of reviewing literature, it was found that there are many theories that 

explain the relationship between monetary policy and other macroeconomic 

variables. This study will review some common ones to  give credence to the 

work. 

The earliest work on monetary theory is quantity theory of money that was 

popularized by Irving fisher. The theory states that increase in money supply leads 

to corresponding increase in price. This argument is similar to the views of the 

monetarists who support the idea of significant role of money determining prices 

and income level. A contrary opinion about the role of money was put forward by 

the Keynesians who argued that money, on its own, does not determine the level 

of price and income. Instead, change in income causes change in money stock 

through change in demand for money. 

In the recent time, many empirical studies have shown new directions and built 

new theories to explain the effect monetary policy on the general macro economy. 

The most relevant ones to this study are Price puzzle and long run neutrality of 

money. 

The concept of long run neutrality implies a situation where monetary instruments 

do not have long run effects on other macroeconomic variables. This is consistent 

to the argument of the Keynesian economists. Further debates about the theory 

can be found in McCallum 1984 and Cochrane 1995. 

The concept of price puzzle has also generated a lot of debates among 

macroeconomic researchers. It was first discovered in the study conducted by Sim 

1972. It refers  to  a  situation  where  a contractionary  monetary  policy  leads  to 



             

 

 

 

 

increase in price, or when an expansionary monetary policy leads to decrease in 

price. Different conflicting arguments about the theory can be found in 

Eichenbaum 1992, Giordani 2004,and Castelnuovo and Surico 2006. 

2.2Empirical Literature 

Structural Vector Autoregression (SVAR) became a popular econometric method 

for investigating the behavior of monetary policies in the nineties. Since then, 

many researchers like Balke and Emery (1994), and Blanchard and Perotti (2002) 

have used different versions of the model to explain the relationship between 

macroeconomic variables. The reviewed SVAR studies below show how it has 

been used. 

Sims (1992) used a recursive vector autoregressive model to investigate  the 

effects of monetary policy in France, Germany, Japan, United Kingdom and 

United States. His findings gave rise to a phenomenon called price puzzle, in 

which a contractionary monetary policy leads to lower money and output, while 

consumer price index increases. However, he observed that addition of more 

variable to the model leads to decrease in the price puzzle effect. In attempt to 

correct for the puzzle in their studies, Giordani (2001) and Eichenbaum (1992) 

have also respectively shown that addition of output gap and commodity prices to 

their respective structural VAR models can mitigate price puzzle. 

Bernanke and Mihov (1998) used the SVAR approach to investigate the effect of 

monetary policy on the short term interest rate (liquidity effect), and long run 

effect of monetary policy on the economy. They used short and long run 

restrictions of SVAR model to verify the two puzzles in the same model. It was 

discovered that monetary policy influences interest rate in the short run, and 

insignificantly affect macroeconomic activities in the long run. They observed that 

using different variants of VAR models result in insignificant change in the 

estimates. 

Uhlig (2005) used new agnostic structural VAR method to estimate the effects of 

monetary policy shocks in the United States. They modified the conventional 

Structural VAR by imposing sign restrictions on the impulse responses of prices, 

non-borrowed reserves and the federal funds rate in response to a monetary policy 

shock. They found that contractionary monetary policy shocks have no clear effect 

on real GDP, and account for a small fraction of the forecast error variance in the 

federal funds rate. They also observed that GDP price deflator and commodity 

price index fall in response to a monetary policy shock. Their study laid credence 

to neutrality of monetary policy, as other macroeconomic variables response 

weakly to monetary policy shocks. 

Berkelmans (2005) used SVAR to investigate the relationship between credit, 

monetary policy shocks and some key macroeconomic variables in Australia. He 

found  that  the  response  of  credit  and  inflation  to  monetary  policy  shock   is 



             

 

 

 

 

relatively slow, and even slower than that of output. They also observed that 

monetary policy shocks make output and the exchange rate to be hardly affected 

by a credit shock. Changes in credit are also moderated as a result of monetary 

policy‟s response. 

Zanetti and Wei Li (2016) used structural VAR analysis to examine monetary 

policy shocks on the macroeconomic variables in the United Kingdom. Their used 

the combination of foreign and domestic variables to incorporate the impact of 

external instrument in the domestic monetary analysis. They used  block 

exogeneity restrictions on domestic variables to investigate the effects  of 

monetary policy shocks from the standpoint of domestic economy. They found 

that monetary policy shocks have large and persistent effects on output, yields of 

long maturities and domestic economy. Their analysis shows that inflation and 

exchange rate respond sharply to monetary policy shocks. 

3.0 Data and Methodology 

3.1Data Description 

This study uses an external variable (world oil prices) and five domestic variables 

(real gross domestic product, inflation rate, exchange rate, interest rate and money 

supply). The data were sourced from World Bank data portal, CBN statistical 

bulletins and NBS data portal. The sample period covers from 1983:1-4 –  2015:1- 

4. Though the data were not quarterly all through, the annual data were 

transformed to quarterly using Eviews to allow for stable estimations and 

analyses. Year 2010 is chosen as the base for the real variables. 

In line with Sims (1992), Berkelmans (2005), Baxa (2010) and many other  users 

of SVAR model, the endogenous variables are entered into SVAR models in their 

levels. It is argued that non-stationarity of endogenous variables does not affect 

SVAR models. Real GDP, money supply (M2) and oil prices are in log form 

while exchange rate, inflate rate and interest rate are entered in their natural form. 

3.2 Methodology 

3.2.1 General VAR Model 

The generalized VAR model consists of a set of K endogenous variables. For a set 

of n time series variables: 
 

 

a VAR model of order p (VAR(p)) can be written as: 



             

 

 

 

 

 

 

 
 

Where Yt  is a k × 1column vector the endogeneous variables, c is a k × 1 vector 

of constants, Ai   
‟s are K × � coefficient matrices (for every i = 1,…,p) and u t  is 

a k × 1 vector of error terms. 
3.2.2 Structural VAR Model 

The structural vector-autoregressive of macroeconomic model can be expressed 

as: 

 

where ф is a vector of endogenous macroeconomic variable which are 

unemployment rate , real gross product output, inflation, exchange rate, money 

supply and interest rates). 

The matrices of parameters comprise of: A, which is the contemporaneous 

relations among the variables in the mode; C(L), which is the lag polynomial that 
allows dynamic adjustment and B, which is the contemporaneous relationships 

among the structural disturbances £, such that when B = In the identity matrix. 
Then, shocks to one variable do not directly impact on other variables in the 

model. Since the structural model is not directly observable, a reduced form of the 

underlying structural model can be estimated instead. 
 

 

where 
 

 

Equation (4) shows that the disturbances in the reduced-form model u, a 

combination of the underlying structural shocks and are not easy  to interpret 

unless a direct link can be made to the structural shocks. 

The restriction on matrix A ensures that there is a strict causal ordering in the 

contemporaneous relationships between the endogenous variables while the 

formulation of B ensures that the shocks are independent of  each  other. The 

results of structural vector-autoregressive models are usually analyzed by Impulse 



             

 

 

 

 

Response Functions (IRFs) and Forecast Error Variance Decomposition Functions 

(FEVD). 

Impulse Response Function: This traces out the responsiveness of the variables 

in the structural VAR model to shocks to each of the variables. It shows the 

response of variable to shock in itself and shock to other variables in the model. 

Forecast Error Variance Decomposition: This is used to show the proportion of 

movements in the endogenous variables of a VAR model that occurs due to its 

own shocks versus shocks to other variables in the model. In other words, it 

determines how much of the forecast error variance of a given variable is 

explained by innovations to each explanatory variable in the model. The results of 

a SVAR model are usually presented using either or combination of both IRF and 

FEVD. This study uses the two instruments for the analysis of the statistical 

significant variables 

3.2.3Identification of the Structural VAR 

Structural shocks in a SVAR can be identified by placing some restrictions on 
contemporaneous relations among the endogenous variables in the model. This  is 

necessary to correct the course of dimensionality, the growing number of 

parameters and lags in multiplicative manner, which is associated with the general 

VAR (Berkelmans 2005 and Duo Qin 2008).The nature of the restriction is based 

economic theory and empirical literatures. 

The SVAR structure below shows the order of the variables in the VAR model, 

before the subsequent estimation of the SVAR. It is used to investigate the effect 

of monetary policy shocks on the other key macroeconomic variables. 
 

 

The above matrices place restrictions on the contemporaneous  relationships 

among the variables. Here, „oil price‟ is the world oil prices, „real GDP‟ is output 

measured by real gross domestic product, „Inf‟ is the inflation rate, „M2‟ is broad 

monetary aggregate „Int‟ is monetary policy instrument (interest rate) and  „Neer‟ 

is nominal exchange rate of naira to dollar. In the model, oil price is the foreign 

(external) variable that that has contemporaneous effect on other key 

macroeconomic variables in the model. The remaining variables are forming the 

domestic  block.  It  is  assumed  the  foreign  variable  affects  all  the     domestic 



             

 

 

 

 

variables contemporaneously, since Nigeria is an oil-dependent nation.  This 

model implies that monetary policy instrument (interest rate) reacts 

contemporaneously to shocks in oil prices and money supply. Due to information 

lag and theoretical underpinnings, the policy instrument is assumed not to 

contemporaneously respond to real GDP and inflation shocks. 

4.1 Empirical Results and Discussion 

4.2 Impulse Response Functions 

Figure 1 reports the impulse response functions for the structural shocks of the 

endogenous variables used in this study. The graphs are explained going column 

by column, moving from the top to the bottom of each column. The first column 

shows the reaction of the variables to a positive shock to the log of world oil 

prices, while other columns follow. The response of each variable to itself is not 

interpreted, even though it is present in the result. 

The response of real GDP to a positive shock in oil price-shock is positive for the 

first five quarters. It reaches peak at the third quarter falls slowly to zero and 

becomes zero after the fifth quarter, it is only statistically significant within the 

first two quarters. It has a negative effect on inflation and interest rate within their 

first seven quarters and become positive after their seventh quarters. It has a 

positive effect but statistical insignificant impact on money supply, and a negative 

but statistical insignificant impact on exchange rate. 

A positive innovation to real GDP has an increasing positive effect on oil prices 

till the sixth quarter, after which it falls and reaches zero at the tenth quarter. The 

real GDP-shock pushes up inflationary trend a little and starts falling after the first 

two quarters, falls till the seventh quarter and zero at the eight quarter. It is 

statistically significant only within the first eight quarters. 

The impact of inflation-shock on oil price is negative within the first three 

quarters. Its effect on real GDP and money supply is positive, statistically 

significant through-out the first ten quarters for real GDP and seven quarters for 

money supply. It is not statistically significant for interest rate and nominal 

exchange rate. 

An unexpected increase in money supply has a positive impact and statistical 

significance on real GDP and inflation for the first ten quarters, It has negative but 

statistically significant for interest rate and nominal exchange rate. Its effect is 

also statistically insignificant for oil prices. 

Interest rate-shock has a negative impact on oil price, real GDP,  and money 

supply but statistically insignificant for the variables. But for nominal exchange 

rate, it is negative and statistically significant within the first quarter; reaches zero 

at the fourth quarter and become positive and statistically insignificant afterwards. 



             

 

 

 

 

The impulse response of real GDP, inflation, interest rate and money supply to a 

positive innovation to nominal exchange rate is negative and statistically 

insignificant. It is positive and statistically significant within first quarter of 

interest rate. 

4.3 Forecast Error Variance Decomposition 

The results of FEVDs in Figure 2 of the appendix corroborate that of the IRFs 

explained above .It shows the proportion of movements of the endogenous 

variables explainable by their own shocks and that of other variables. 

Since oil price is an external variable, determined by factors outside Nigerian 

economy, its shocks may not be fully influenced by domestic variables. As 

specified in the model, it has contemporaneous effect on all other variables, and 

non-reversal. This can be justified by small variations in the estimates of other 

variables in the first FEVDs table. 

The second table shows that a shock to real GDP is highly explained by variation 

in oil prices, inflation rate and money supply. The last four quarters of the table 

shows that money supply plays a very significant role in the movement of real 

GDP. 

As expected, the third table shows that inflation rate is best explained by changes 

in real GDP and money supply. The influence of real GDP is stronger at the first 

seven quarters while that of money supply is stronger in the last there quarters. 

The fourth table shows that movement in money supply rate is explained by 

fluctuations in real GDP, inflation rate and oil prices. The influence of real GDP is 

strongest in the first four quarters and that of inflation from fifth quarter onwards. 

The fifth table shows that innovation to interest rate is explained by changes in oil 

prices, money supply and real GDP. The influence of oil price is stronger 

throughout the first ten quarters followed by that of real GDP. 

As expected, fluctuation to exchange rate of naira to dollar is mostly explained by 

changes in real GDP, oil price and interest rate. The effect of real GDP is highest, 

interest rate in the first four quarters and oil prices in the last seven quarters, 

reaches zero at the fifth quarter, and positive afterwards. 

5.0 Robustness Check 

To ensure the stability and reliability of the results, two different lag lengths 

suggested by AIC (10 lags) and SBC (2 lags) were used to run the SVAR models. 

The two models have similar results; variation in the lags does not affect the 

outcomes. The IRFs with 2 lags are reported in the study. Also, a unit circle test is 

performed to check if the residuals of the variables will fall within the circle,    the 



             

 

 

 

 

result in figure 3 shows that all characteristic roots of the model lie within the unit 

circle, suggesting that our model is stable. 

6.0 Conclusion and Recommendation 

This study investigates the contemporaneous effect of monetary policy on key 

macroeconomic variables in Nigeria. The findings reflect realities in Nigerian 

economy, and in line with similar studies that adopted SVAR modeling approach. 

Using interest rate as the monetary policy, IRFs and FEVDs are used to show its 

impacts on other endogenous variables, and investigate the relationships among 

other variables. 

It is found that interest rate has a negative impact on output. This explainable by 

the fact the increasing interest rate in Nigeria discourages borrowings from 

financial institutions for productive activities. It is one of the major reasons why 

large scale and small scale businesses are dying, factories closing up and other 

prospective entrepreneurs getting discouraged from starting businesses due to 

non-availability of fund. This is similar to the findings of Demchuk, Łyziak, 

Przystupa, Sznajderska, andWróbel (2012), and Haug, Jędrzejowicz, and 

Sznajderska (2013). 

The responses of variance decompositions show that changes in interest rate are 

influenced by shocks to oil price, money supply and real GDP. This conforms to 

reality of Nigerian economy. Oil price-interest shock works through  money 

supply medium; increase in oil price influences the money supply, and 

subsequently the interest rate is usually increased by the monetary authority. 

Considering the magnitude of the impact, shocks to the interest rate form a small 

part of forecast errors of real GDP, inflation and money supply (in line with the 

finding of Uhlig 2005), but a larger portion of exchange rate fluctuation. 

Another important finding of this study is its contribution to the price puzzle 

debate. It is found that inflation rate respond positively to positive shocks in 

interest rate and money supply. This is in line with theoretical expectation, and 

shows that price puzzle does not occur in this case. The addition of the external 

variable (oil price) has cautioned such puzzle, similar to the findings of Giordani 

(2001) and Eichenbaum (1992). 

This suggests that monetary policy makers have to strengthen and use appropriate 

level of interest rate in the economy. To enhance the development of small and 

medium scale enterprises and increase local productivity, a lower interest rate is 

necessary. The policy makers also have to take cognizance of the relationship 

between interest rate and inflation rate. The small but persistent positive response 

of inflation rate to interest rate shock shows that interest rate plays a significant 

role in the inflationary rate. 
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Figure 1: Impulse Response Functions of the Variables 
Response to Generalized One S.D. Innovations ± 2 S.E. 
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Figure 2 Forecast Error Variance Decomposition of the Variables 

 
 

 



             

 

 

 

 

 



             
 

 

 

Figure 3 Lag Length Selection Criteria for SVAR Estimation 
VAR Lag Order Selection Criteria 

Endogenous variables: LOIL_PRICES LREAL_GDP INFLATION LRMSS INTEREST NEXCH_RATE 

Exogenous variables: C 

Date: 04/18/17 Time: 01:42 

Sample: 1983Q1 2015Q4 

Included observations: 122 
 

Lag LogL LR FPE AIC SC HQ 

0 -1685.131 NA 44187.52 27.72346 27.86136 27.77947 
1 -308.0286 2596.176 1.25e-05 5.738174 6.703493 6.130257 

2 -167.5832 250.9598 2.27e-06 4.025955 5.818689* 4.754108 

3 -146.1339 36.21770 2.91e-06 4.264490 6.884641 5.328715 

4 -131.6338 23.05759 4.22e-06 4.616947 8.064514 6.017242 

5 5.335470 204.3312 8.34e-07 2.961714 7.236697 4.698079 

6 81.51216 106.1478 4.54e-07 2.303079 7.405478 4.375516* 

7 93.05842 14.95335 7.27e-07 2.703960 8.633775 5.112468 

8 106.0122 15.50209 1.17e-06 3.081767 9.838998 5.826345 

9 222.5347 127.9837 3.57e-07 1.761727 9.346374 4.842376 

10 299.1030 76.56833* 2.18e-07* 1.096672* 9.508735 4.513392 

* 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 

Figure 4: Robustness and Stability Check of the Residuals 
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