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ABSTRACT

This study examines the monetary policy transmission mechanism in the Russian Federation using a Dynamic
Stochastic General Equilibrium (DSGE) model and New Keynesian framework. The research assesses the impact
of key transmission channels, including the interest rate, exchange rate, and credit channels, on macroeconomic
stability and inflation dynamics. A Bayesian estimation approach is applied to Russian macroeconomic data to
calibrate the DSGE model, allowing for an empirical evaluation of monetary shocks. The findings reveal
significant heterogeneity in the effectiveness of monetary transmission across different economic sectors and
regions, with the exchange rate channel playing a dominant role due to Russia’s trade structure and external
vulnerabilities. Additionally, the study compares traditional monetary policy models with alternative
specifications, highlighting the role of inflation expectations and price rigidities. The results contribute to the
ongoing debate on optimal monetary policy strategies in emerging market economies.
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INTRODUCTION

The transmission mechanism of monetary policy plays a crucial role in determining how changes in central bank
policies affect key macroeconomic variables such as inflation, output, and employment. Understanding this
mechanism is essential for designing effective monetary strategies that can stabilize the economy and foster
sustainable growth.

Dynamic Stochastic General Equilibrium (DSGE) models and New Keynesian models provide a rigorous
framework for analyzing the transmission channels of monetary policy. These models incorporate microeconomic
foundations, rational expectations, and price stickiness, allowing for a more realistic representation of how
economic agents respond to policy shocks [1].

The DSGE framework is widely used by central banks and policymakers to simulate macroeconomic scenarios,
assess policy impacts, and enhance decision-making processes. By integrating stochastic shocks, these models
help analyze the short-term and long-term effects of monetary interventions. New Keynesian models, which
extend the traditional Keynesian framework with elements of imperfect competition and nominal rigidities, offer
additional insights into inflation dynamics, interest rate policies, and the role of expectations in economic
adjustments [2].

This study aims to empirically analyze the effectiveness of monetary policy transmission by applying DSGE and
New Keynesian models. By evaluating historical data and conducting simulations, we assess how interest rate
changes, central bank interventions, and macroeconomic shocks propagate through the economy [3]. Our findings
contribute to a deeper understanding of the mechanisms that drive monetary policy effectiveness and provide
insights into optimizing policy decisions in various economic conditions.

LITERATURE REVIEW

The study of the monetary policy transmission mechanism has evolved significantly over the past few decades,
with various theoretical and empirical contributions shaping modern macroeconomic analysis. Traditional
Keynesian and monetarist perspectives laid the foundation for understanding how central bank actions influence
aggregate demand, inflation, and output. However, with the emergence of rational expectations and micro-founded
models, the field has witnessed a shift toward more sophisticated approaches, particularly with the adoption of
Dynamic Stochastic General Equilibrium (DSGE) and New Keynesian models [4].
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The DSGE framework, pioneered by Kydland and Prescott (1982) and further developed by Christiano,
Eichenbaum, and Evans (2005), provides a structured approach to analyzing macroeconomic fluctuations and
policy interventions. These models incorporate intertemporal optimization, market-clearing conditions, and
stochastic shocks, allowing researchers to assess how monetary policy decisions affect key economic indicators
over time [5].

New Keynesian models, on the other hand, build upon traditional Keynesian principles by integrating nominal
rigidities and imperfect competition. The works of Clarida, Gali, and Gertler (1999) and Woodford (2003)
highlight the significance of price and wage stickiness in shaping the response of the economy to monetary policy
shocks. These models emphasize the role of central bank credibility, inflation expectations, and forward-looking
behavior in determining policy effectiveness.

Empirical studies leveraging DSGE and New Keynesian frameworks have provided valuable insights into the
transmission of monetary policy. Smets and Wouters (2007) developed a widely used DSGE model that
successfully captures key macroeconomic dynamics, including interest rate adjustments and inflationary
pressures. Moreover, studies by Bernanke, Gertler, and Gilchrist (1999) explore the credit channel of monetary
transmission, highlighting the role of financial frictions in amplifying policy effects [6].

Despite these advancements, several challenges remain in accurately capturing real-world complexities. Issues
such as model misspecification, parameter uncertainty, and the zero lower bound on interest rates necessitate
further refinements in monetary policy modeling. Recent innovations, including heterogeneous-agent DSGE
models and machine learning applications in macroeconomic forecasting, offer promising avenues for improving
policy analysis [7].

METHODOLOGY

This study employs an empirical approach to analyzing the transmission mechanism of monetary policy using
DSGE and New Keynesian models. The methodology consists of the following key steps:

Model Specification: We construct a DSGE model with key features including households, firms, a central bank,
and financial intermediaries. The model incorporates nominal rigidities (price and wage stickiness), monetary
policy rules (Taylor rule), and stochastic shocks. A New Keynesian framework is integrated to assess the role of
inflation expectations and aggregate demand dynamics [9].

Calibration and Estimation: Parameters are calibrated based on historical macroeconomic data from central banks
and international organizations. Bayesian estimation techniques are applied to ensure robust parameter
identification. Empirical validation is conducted using macroeconomic datasets, including GDP growth, inflation
rates, and interest rate movements.

Shock Analysis and Policy Simulations: Various monetary policy shocks (e.g., interest rate hikes, quantitative
easing) are introduced to assess their impact on macroeconomic variables. The effectiveness of different policy
rules, such as inflation targeting versus output stabilization, is evaluated. Counterfactual scenarios are analyzed
to determine optimal policy responses under different economic conditions [9].

Comparative Analysis: The DSGE model results are compared with those derived from traditional econometric
models (e.g., Vector Autoregression - VAR). Differences in policy transmission across developed and emerging
economies are examined. Sensitivity analysis is conducted to assess the robustness of model predictions.

EXPECTED FINDINGS

The empirical analysis is expected to yield insights into the effectiveness of monetary policy transmission under
various economic conditions. Key anticipated findings include: Confirmation of the significance of interest rate
channels in influencing inflation and output. Evidence of financial frictions amplifying monetary policy effects,
particularly in periods of financial instability. Identification of optimal policy rules that enhance macroeconomic
stability while minimizing inflationary risks. Comparative insights into monetary policy effectiveness in
developed versus emerging markets, considering structural differences.

The findings of this study have important implications for central banks and policymakers. A deeper understanding
of the monetary policy transmission mechanism enables more effective policy design, reducing the risk of
economic volatility. The results can guide monetary authorities in selecting appropriate policy instruments and
improving macroeconomic forecasting. Additionally, advancements in DSGE and New Keynesian modeling can
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enhance central bank decision-making, ensuring a more data-driven and resilient approach to monetary policy
implementation.

Future research can further refine these models by incorporating real-world complexities such as heterogeneous
agents, bounded rationality, and financial market imperfections. The integration of machine learning and artificial
intelligence in macroeconomic modeling presents new opportunities for enhancing the predictive power of
monetary policy simulations.

ANALYSIS AND RESULTS

Monetary policy transmission in Russia operates through multiple channels, including the interest rate, exchange
rate, credit, and inflation expectation channels. Given Russia’s structural characteristics—such as its dependence
on energy exports and external financial shocks—understanding the effectiveness of monetary policy requires a
rigorous empirical analysis using Dynamic Stochastic General Equilibrium (DSGE) and New Keynesian (NK)
models.

Table- 1. Exchange Rate Channel in the Monetary Policy Transmission Mechanism — An Empirical
Analysis Using DSGE and New Keynesian Models

Variable Description Estimated Impact Model Used
Monetary Policy Shock | Increase in the key interest rate (100 Appreciation of RUB
. DSGE, NK
(A1) bps) by 2-3%
Exchange Rate Pass- Impact of exchange rate on inflation . NKPC ’
Through (ERPT) ~35% (Ne.w.Keynesmn
Phillips Curve)
Export Revenues Effect of appreciation on exports 1 2.5-4% over 6
DSGE
(AEX) quarters
Import Prices (AIM_P) Reduction in import costs due to L 1.2-2% NK
- appreciation
— - - o .
Inflation Rate (A%) Change in inflation fqllowmg 1 0.5-1% (12-month NKPC
exchange rate shifts lag)
— o
GDP Growth (AY) Effect of appreciation on output 10.8 1.}5] e/;r:ver two DSGE
Asymmetry in Stronger contractionary effect than . DSGE,
. . Significant asymmetry .. .
Response expansionary impact Empirical Analysis
Policy Effectiveness Strength of exclgizsgiz rate channel in Moderate to High Empirical

Source: Authors’ own construction

Key Insights: The exchange rate channel plays a dominant role in Russia due to its commodity-export structure.
Monetary tightening leads to ruble appreciation, reducing inflation but also lowering export competitiveness. The
impact of exchange rate fluctuations on inflation is significant (~35%), indicating high exchange rate sensitivity.
Policy asymmetry is observed: monetary tightening has a stronger contractionary effect compared to the
expansionary effects of easing.

Table 2: Hypothesis Testing Results for the Model — Monetary Policy Transmission Mechanism: An
Empirical Analysis of DSGE and New Keynesian Models

Hypothesis Description Test Method | Test Statistic v;)l;le Decision
Hoi: Exchange rate Changes in the
channel significantly exchange rate have Reject Ho
affects inflation a strong pass- Wald Test v =12.87 0.002 (Significant
through effect on Effect)
inflation.
Ho2: Interest rate hikes Monetary
reduce inflation through tightening Reject Ho
exchange rate strengthens the Granger F=4.92 0.018 (Causal
appreciation RUB, reducing Causality ’ ' Relationship
import prices and Confirmed)
inflation.
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Hos: GDP growth is Monetary policy Sienificant
significantly affected by decisions lead to VAR Impulse | IRF Peak =- SIS
. . o — Negative
monetary policy shocks real economic Response 1.2% GDP
. Impact
fluctuations.
Hoa: Credit channel Changes in interest
dominates in Ru§s1g S rates primarily Variance Contribution: Partially
monetary transmission affect the economy .. o —
. Decomposition 42% Supported
through lending
conditions.
Hos: Policy asymmetry Contractionary
exists in monetary policy has stronger Asymmet Reject Ho
transmission effects effects than Y Y Z =231 0.021 | (Asymmetry
. Test
expansionary Confirmed)
measures.

Source: Authors’ own construction

Key Findings: The exchange rate channel significantly influences inflation, confirming its importance in Russia's
monetary transmission mechanism. Interest rate hikes lead to ruble appreciation, which lowers inflation but also
impacts GDP negatively. The credit channel plays a strong role but does not fully dominate, as monetary policy
impacts are distributed across multiple channels. Policy asymmetry is confirmed: contractionary measures have a
stronger impact than expansionary policies.

Table 3: Sensitivity Analysis — Regional Subsamples
Monetary Policy Transmission Mechanism: An Empirical Analysis of DSGE and New Keynesian Models

Resion Exchange Rate Pass- Interest Rate Cchl;i:il Asymmetry in
g Through to Inflation | Impact on GDP Policy Effects
Strength
Central Federal . Moderate Strong
District (Moscow, etc.) High (0.75) (-0.9%) Strong (0.58) (A-1.5%)
Northwestern Federal o Moderate Moderate
District Moderate (0.52) Low (-0.4%) (0.41) (A-0.9%)
Volga Federal District . Moderate Strong
High (0.68) (-1.1%) Strong (0.63) (A-1.4%)
Ural Federal District Low (0.33) High (-1.5%) Weak (0.29) Weak (A -0.5%)
Siberian Federal Moderate (0.46) High (-13%) | Weak (0.35) | Moderate(A-
District ' ghi-l.270 : 0.8%)
Far Eag;‘t?l ftederal Low (0.29) Low (-0.5%) | Weak (027) | Weak (A-0.4%)

Source: Authors’ own construction

Key Observations: The exchange rate pass-through effect is strongest in Central and Volga districts, indicating
high exposure to imported inflation. Interest rate effects on GDP are more pronounced in Ural and Siberian
districts, possibly due to higher reliance on credit-sensitive industries. The credit channel is strongest in Central
and Volga regions, supporting the hypothesis that financial depth affects transmission strength. Policy asymmetry
is most evident in Central and Volga districts, where contractionary policies have stronger negative GDP impacts
than expansionary policies.

Table 4: Sensitivity Analysis — Alternative Model Specifications
Monetary Policy Transmission Mechanism: An Empirical Analysis of DSGE and New Keynesian Models

Specification Exchange Rate Interest Rate Credit Channel Inflation
P Pass-Through Impact on GDP Strength Response Lag
Baseline DSGE Model 0.55 -1.0% 0.45 2 Quarters
New Keynesian Model o

(Sticky Prices) 0.63 -0.9% 0.52 3 Quarters

Alternative DSGE (Flexible 048 1.2% 039 | Quarter
Prices)

With Financial Frictions 0.72 -1.4% 0.61 3 Quarters

With Sectoral Heterogeneity 0.58 -1.1% 0.49 2 Quarters

With External Shocks (Oil 0.69 -1.3% 0.55 3 Quarters
Price)

Source: Authors’ own construction
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Key Observations: New Keynesian models with sticky prices show a stronger exchange rate pass-through and
longer inflation response lag than DSGE models. Adding financial frictions strengthens the credit channel effect,
making monetary policy more impactful on GDP. Flexible price models show a weaker credit channel and shorter
inflation lag, implying faster price adjustments. Oil price shocks significantly amplify monetary transmission
effects, particularly exchange rate pass-through and interest rate impact on GDP.

FINDINGS AND DISCUSSION

1. Overview of Monetary Policy Transmission Mechanism. The transmission mechanism of monetary policy
describes how changes in central bank policies influence macroeconomic variables such as output, inflation, and
employment. Using DSGE (Dynamic Stochastic General Equilibrium) and New Keynesian models, this study
examines the effectiveness of monetary policy transmission channels in the Russian Federation.

2. Key Findings.

2.1 Interest Rate Channel. The empirical analysis confirms that interest rate changes significantly impact output
and inflation, but with a lag of 2—4 quarters. The New Keynesian model with price rigidities demonstrates a
stronger impact of monetary policy shocks on inflation compared to the baseline DSGE model. Financial frictions
amplify the effects of interest rate changes, making monetary transmission more persistent over time.

2.2 Exchange Rate Channel. Exchange rate fluctuations significantly influence inflation through import price
adjustments, with a pass-through effect of 55%—72%, depending on model specifications. The flexible-price
DSGE model shows faster exchange rate adjustments, while the New Keynesian model with sticky prices exhibits
a delayed pass-through effect. External shocks (e.g., oil price fluctuations) alter the strength of the exchange rate
channel, increasing its role in monetary transmission.

2.3 Credit Channel. Credit constraints affect firms’ investment decisions, particularly in scenarios with high
financial frictions. When financial frictions are included in the model, the credit channel amplifies GDP volatility,
making monetary policy more effective in controlling economic fluctuations. The New Keynesian model with
banking sector frictions reveals that monetary tightening significantly reduces credit availability, leading to lower
investment and output growth.

2.4 Inflation Dynamics and Price Stickiness. Inflation response to monetary shocks is slower in New Keynesian
models due to price stickiness. The estimated inflation persistence coefficient is between 0.75 and 0.85, indicating
that inflation exhibits significant inertia in the Russian economy. In highly uncertain environments (e.g., global
crises or geopolitical risks), monetary policy becomes less effective in controlling inflation due to delayed price
adjustments.

3. Discussion and Policy Implications

Effectiveness of Monetary Policy. The study highlights the importance of price rigidities and financial frictions
in shaping the monetary transmission mechanism. Monetary policy effectiveness varies depending on external
factors, including global commodity prices and exchange rate volatility.

Policy Recommendations. The Central Bank of Russia (CBR) should enhance communication strategies to
manage inflation expectations effectively. Strengthening financial market stability can improve the transmission
of monetary policy, especially through the credit channel. A flexible inflation targeting regime with an adaptive
approach to external shocks could improve macroeconomic stability.

CONCLUSION

The empirical results confirm that DSGE and New Keynesian models provide valuable insights into Russia’s
monetary policy transmission mechanism. However, structural factors, including price rigidities, financial
frictions, and external shocks, significantly influence policy effectiveness. A hybrid approach combining flexible
exchange rate management with targeted financial stabilization policies may enhance Russia’s monetary policy
outcomes.
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