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Resolving problems resulting from stagflation conditions accompanied
with low economic growth and slow employment growth needs some
policies that one of them can be unconventional monetary policy. Thus,
this paper proposes to evaluate the effects of unconventional monetary
policy shocks using VAR with a new method called sign restrictions.
To this aim, it was estimated the effects of three variables ordered as
real interest rate, inflation and gross domestic product by imposing
positive and negative restrictions on these variables for the period
1961-2021. In this paper, the results of model estimation and impulse
response functions is done by identifying and estimating parameters on
the basis of imposing negative sign on interest rate according to
unconventional monetary policy shocks. Results indicate that
decreasing in interest rate causes increasing in GDP. Unconventional
monetary policy can raise liquidity in stock market. It also supports
people by low interest rate loans for production with less cost and less
sale price in Iran. Therefore, unconventional monetary policy can be a
useful policy for resolving stagflation occurred current years in Iran.

Cite this article: Khadem Nematollahy, M., Mohammadi, T., Shakeri, A., Salem, A.A. (2024). Evaluating The Effects of
Unconventional Monetary Policy Shock in VAR Using Sign Restrictions Approach. Stable Economy Journal, 5 (1),
63-89. DOI: 10.22111/SEDJ.2024.46945.1401

© The Author(s).

Publisher: University of Sistan and Baluchestan

DOI: 10.22111/SEDJ.2024.46945.1401



mailto:atmahmadi@gmail.com
mailto:shakeri.abbas@gmail.com
mailto:Salem207@yahoo.com

Evaluating The Effects of Unconventional Monetary Policy Shock in VAR Using Sign Restrictions Approach 64

Extended Abstract:

Introduction

The global financial crisis(GFC) marked the transition from what many had labelled the period of “Great Moderation”
to that of the “Great Recession”. The stress experienced by the financial sector starting in the summer of 2007 put an
end to several years of robust growth for the world economy accompanied by moderate inflation rates across most
advanced market economies. Across a number of countries, financial intermediation halted, with the peak of the stress
manifesting in the final quarter of 2008. Unemployment increased and inflation dropped below central banks’ target
levels as economic activity receded sharply. The recovery from the deep recession was also slow in many jurisdictions,
with tepid economic growth, sluggish employment growth and subdued inflation. The challenges posed to monetary
policy during this period were severe and pushed central banks to resort to actions departing from their established
policy frameworks.

The set of policy interventions introduced during this period has been labelled as unconventional monetary policy in
order to distinguish it from the conventional pre-GFC policy measures. Some unconventional monetary policies were
designed to affect term spreads such as long-term risk-free rates, while others were directed at influencing liquidity
and credit spreads such as interest rates on various non-risk-free instruments.

One of the most important tools in unconventional monetary policy is negative interest rate policy (NIRP). The
adoption of negative policy interest rates in the aftermath of the GFC was new.

Identification of shocks is one of the most important issues in econometrics for interpreting their impact on themselves
and also other variables. Therefore, in case of unconventional monetary policy, VAR model is applied for identifying
shocks. In the research, it was identified different shocks using sign-restriction approach in Iran for the period 1961-
2021.

Methods

For the aim of identifying three shocks called demand, supply and unconventional monetary policy shocks in the
model, it was used time series data of 1961-2021 in central bank and World Bank. Based on the previous studies and
literature about the impact of unconventional monetary policy on macroeconomics variables, vector autoregressive
model has been used for considering the impact of interest rate on Iran on GDP. Variables used in the theoretical
model are as follows: real interest rate(r), Gross Domestic Product(gdp), inflation(inf). However, real interest rate
was calculated by subtracting nominal interest rate from inflation. It should be noted that the GDP was the sum of
gross value added by all resident producers in the economy plus any product taxes and minus any subsidies not
included in the value of the products. Inflation as measured by the consumer price index reflects the annual
percentage change in the cost to the average consumer of acquiring a basket of goods and services may be fixed or
changed at specified intervals, such as yearly.

In the first step, it was defined VAR model

VAo =X Ve Ai+e+é  1<t<T (1)

Where, y, is n x 1 vector of endogenous variables, &, is n x 1 vector of structural shocks, A; is matrix of structural
parameters for 0 < [ < p with A, invertible, c is 1 X n vector of parameters, p is the lag length, and T is the sample
size. From the reduced form VAR, we can obtain impulse response function.

In the research, identification of demand, supply and monetary policy shocks was done like Uhlig(2005) by sign-
restriction approach for considering impulse response functions. In the aforementioned approach, it is assumed that

there is a lower triangular matrix called P with n X n dimension and decomposition following Sims(1980) can be
written as follows:
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pPP=3 (2)

Where P = Aj? is the Cholesky factor of £ and structural shocks are estimated via column vectors of matrix P in
structural vector autoregressive model. Another decomposition is asserted A4 = % in which the restriction is imposed
in A = PR showing R is restriction matrix and also RR = I. Specifically, in this case the candidate structural shocks
are created by multiplying P by a Givens matrix R.

In the model, n = 3 showing that matrix R is stated as follows:

cos(u) sin(u) 0
R= sin(u) —cos(u) 0 3)
0 0 1

After specifying u and R, X is also specified and respectively with restricting the sign for each shock, we can generate
some candidate draws for satisfying restrictions as well as obtaining impulse responses. Two principles are formulated
in sign restriction representing central role in almost all applied work are stated as follows:

Principle 1: If you know it, impose it!
Principle 2: If you do not know it, do not impose it!
According to some assumptions, the identification was done by a sign restriction approach. Assumptions are presented

in the table 1 as follows:
Table 1: sign restriction for the model

Variable or shock r Inf GDP
Supply shock - +
Demand shock - + +
Monetary policy shock - + +
Results

The results of sign restriction approach by identifying shocks were generally consistent with liquidity effect on the

effect of monetary policy shocks. According to liquidity effect, money supply increased significantly after interest rate

decline, then raised investment and GDP. It should be noted that estimation was done by the first and second lags

clearly indicating the effects of variables. To generate a SR, 3144 total draws attempted. In addition, 100 randomly

selected impulse responses satisfying the sign restrictions have been drawn to show how typical responses might look.
Table 2: Sign restriction model results

Loops Number of SR satisfied Total draws
1 2 SR satisfied 100 total draws
2 7 SR satisfied 200 total draws
3 8 SR satisfied 300 total draws
4 10 SR satisfied 400 total draws
5 10 SR satisfied 500 total draws
6 14 SR satisfied 600 total draws
7 16 SR satisfied 700 total draws
8 19 SR satisfied 800 total draws
9 25 SR satisfied 900 total draws
10 30 SR satisfied 1000 total draws
11 31 SR satisfied 1100 total draws
12 37 SR satisfied 1200 total draws
13 42 SR satisfied 1300 total draws
14 48 SR satisfied 1400 total draws
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15 50 SR satisfied 1500 total draws
16 55 SR satisfied 1600 total draws
17 58 SR satisfied 1700 total draws
18 61 SR satisfied 1800 total draws
19 63 SR satisfied 1900 total draws
20 66 SR satisfied 2000 total draws
21 68 SR satisfied 2100 total draws
22 68 SR satisfied 2200 total draws
23 70 SR satisfied 2300 total draws
24 73 SR satisfied 2400 total draws
25 80 SR satisfied 2500 total draws
26 81 SR satisfied 2600 total draws
27 85 SR satisfied 2700 total draws
28 89 SR satisfied 2800 total draws
29 92 SR satisfied 2900 total draws
30 94 SR satisfied 3000 total draws
31 99 SR satisfied 3100 total draws

In addition to sign restrictions satisfied, the impulse responses satisfying the sign restrictions have been drawn to show
the effects of variables shocks. Figure 1 shows the histograms of the initial responses of all variables to shocks.
Obviously like Cheng and Yang (2020) model, GDP increase sharply by interest rate decline from 2020. In general,
results show success in identifying of unconventional monetary policy shocks via negative interest rate.

Figure 1: impulse responses of all variables

Acoumulated Resporse of INF to R Acoumulated Response of RtaR
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Conclusion

The identification of unconventional monetary policy shocks was done by restricting the negative interest rate applying
sign restriction approach. Similarly, it was considered the effects of demand and supply shocks on real interest rate,
inflation as well as gross domestic product. The results indicate that decreasing interest rate is a good policy
significantly increasing investment in Iran. We also conclude that the negative interest rate enables producers to
increase GDP more and it is typically a way for exiting recession situation. It should be noted that unconventional
monetary policy can raise liquidity in stock market. The negative interest rate as a main tool leads to production growth
in Iran
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