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The Partial Sticky Price New Keynesian (PSPNK) model offers a nuanced approach to understanding
how prices adjust within the economy, especially when considering the heterogeneity in price
stickiness across different sectors or firms. Unlike traditional models that assume all prices are either
fully flexible or fully sticky, the partial sticky price framework acknowledges that some prices are
more rigid than others, leading to richer dynamics in inflation and output responses. This article
delves into the core concepts of the PSPNK model, examining its structure, implications for
macroeconomic policy, and how it enhances our understanding of real-world economic fluctuations.

Understanding the Partial Sticky Price New Keynesian
Model

What Is the Partial Sticky Price Framework?

The Partial Sticky Price New Keynesian Model modifies the classical New Keynesian framework by
allowing only a subset of prices to be sticky at any given time. This heterogeneity reflects observed
market imperfections, such as menu costs, contractual arrangements, or strategic pricing behaviors,
which inhibit immediate price adjustment across all sectors.

Key features include:

- Heterogeneous Price Stickiness: Different sectors or firms face varying degrees of price rigidity.

- Partial Price Adjustment: Prices adjust gradually over time, influenced by sector-specific frictions.

- Aggregate Price Dynamics: The overall price level results from a combination of flexible and sticky
prices, making the aggregate price more responsive to shocks than in fully sticky models but less so
than in fully flexible ones.

Why Is This Model Important?

Understanding the partial stickiness of prices is crucial because:

- It provides a more realistic depiction of how inflation and output respond to monetary policy.

- It explains phenomena like sluggish inflation responses or the persistence of economic shocks.
- It offers insights into the design and effectiveness of policy interventions, such as interest rate
adjustments.



Structural Components of the Partial Sticky Price
Model

Key Assumptions

The model relies on several foundational assumptions:

1. Price Stickiness Heterogeneity: Different firms or sectors set prices according to specific rules or
frictions.

2. Menu Costs and Contractual Frictions: Costs associated with changing prices cause some prices to
remain sticky in the short run.

3. Calvo Pricing with Partial Adjustment: A generalized version of Calvo pricing where only a subset of
firms can re-optimize their prices each period.

4. Rational Expectations: Firms and households form expectations about future economic conditions
optimally.

Core Equations of the Model

The main equations governing the PSPNK model include:

1. Price Setting Equation:
Firms choose prices considering the probability of being able to re-optimize, factoring in menu costs
and other frictions.

2. Aggregate Price Level Dynamics:

The overall price index evolves based on the weighted sum of flexible and sticky prices, often
modeled as:

\[

P t = \left[ \theta P_{t-1}~{1-\varepsilon} + (1 - \theta) P_t"™{\text{new}}~{1-\varepsilon}
\right]™~{\frac{1} {1-\varepsilon}}

\]

3. Output Gap and Inflation Dynamics:

These are derived from the Phillips curve and IS curve, modified to account for the heterogeneity in
price adjustments.

Implications of the Partial Sticky Price Model



Inflation Persistence and Response to Shocks

One of the most significant implications of the PSPNK model is its ability to generate realistic inflation
dynamics:

- Persistence: Inflation reacts sluggishly to shocks because only some prices adjust immediately.

- Gradual Adjustment: Over time, as more prices become flexible, the aggregate price level adjusts
more smoothly.

- Shock Transmission: Real economic shocks, such as technology changes or demand shifts,
propagate differently compared to fully sticky or flexible models.

Output Fluctuations and Monetary Policy

The model suggests that:

- Monetary policy has nuanced effects: The impact of interest rate changes depends on the degree of
price stickiness.

- Policy effectiveness varies: When more prices are sticky, policy interventions may take longer to
influence inflation but can stabilize output more effectively.

- Optimal Policy Design: Recognizing heterogeneity allows policymakers to tailor strategies that target
sectors with more rigid prices for quicker stabilization.

Real-World Relevance

Empirical evidence supports the notion that:

- Price rigidity varies across sectors, with some industries adjusting prices frequently while others
remain fixed for longer periods.

- The partial sticky price framework aligns closely with observed inflation and output dynamics,
making it a valuable tool for macroeconomic analysis.

Advantages of the Partial Sticky Price Model

1. Realism: Reflects heterogeneity in price-setting behavior across firms and sectors.

2. Flexibility: Can incorporate various sources of frictions, such as menu costs, contractual
arrangements, or strategic considerations.

3. Policy Insights: Offers a nuanced understanding of how different monetary and fiscal policies
influence the economy.

4. Rich Dynamics: Captures phenomena like slow inflation responses, persistent unemployment, and
delayed effects of shocks.



Challenges and Limitations

While the PSPNK model provides valuable insights, it also faces some challenges:

- Model Complexity: Incorporating heterogeneity increases computational complexity.

- Parameter Identification: Difficult to precisely estimate the degree of stickiness and sector-specific
frictions.

- Data Requirements: Needs detailed sectoral or firm-level data to calibrate and validate the model
accurately.

- Assumption Sensitivity: Outcomes depend heavily on assumptions about the distribution and
dynamics of price stickiness.

Applications of the Partial Sticky Price Model

The model is employed in various macroeconomic contexts:

- Monetary Policy Analysis: Understanding how interest rate changes influence inflation and output
over different time horizons.

- Inflation Forecasting: Improving predictions by accounting for sector-specific price rigidity.

- Shock Propagation Studies: Analyzing how supply shocks, demand shocks, or technological
innovations affect the economy.

- Wage-Price Dynamics: Extending the framework to include wage stickiness and labor market
frictions.

Conclusion

The Partial Sticky Price New Keynesian Model represents a significant advancement in
macroeconomic modeling by integrating heterogeneity in price adjustments. Its ability to produce
realistic inflation dynamics, capture the sluggish response of prices to shocks, and provide nuanced
policy implications makes it an essential tool for economists and policymakers alike. As empirical data
collection improves and computational methods advance, the PSPNK model is poised to offer even
deeper insights into the complex mechanisms that drive economic fluctuations. Understanding the
interplay between flexible and sticky prices not only enhances theoretical comprehension but also
informs more effective macroeconomic strategies to promote stability and growth.
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Frequently Asked Questions

What is the primary feature of the Partial Sticky Price New
Keynesian Model in the context of aggregate prices?

The model assumes that some prices are sticky and do not adjust immediately to shocks, leading to
gradual changes in the aggregate price level over time.

How does the partial stickiness of prices affect the Phillips
Curve in this model?

It introduces a short-run trade-off between inflation and real activity, as price stickiness causes
nominal rigidities that influence inflation dynamics.

What role does the Calvo pricing mechanism play in the
Partial Sticky Price New Keynesian Model?

Calvo pricing models the probability that firms can reoptimize their prices in each period, capturing
the partial and staggered adjustment of prices.

How is the aggregate price level described within this model?

The aggregate price level is derived as a weighted average of individual prices, where some are sticky
and others are flexible, often leading to a New Keynesian Phillips Curve.

What implications does the model have for monetary policy
effectiveness?

Monetary policy can influence real output and inflation more effectively in the presence of price
stickiness, but the partial rigidity can also cause delayed or muted responses.

How does the model explain short-term fluctuations in
inflation?

Short-term inflation fluctuations are driven by changes in demand, expectations, and the degree of
price rigidity captured by the partial stickiness assumption.

In what way does the model incorporate the New Keynesian
assumption of rational expectations?

Agents in the model form expectations about future prices and policy actions rationally, influencing
current price-setting behavior despite the partial stickiness.



What are the limitations of modeling the aggregate price with
partial sticky prices?

Limitations include simplifying assumptions about pricing behavior, potential oversimplification of
heterogeneity, and challenges in accurately calibrating the degree of price stickiness.

How does the Partial Sticky Price New Keynesian Model
compare to the full sticky price models?

It offers a more realistic representation of price adjustments by allowing some prices to be flexible,
leading to different predictions about inflation dynamics and policy impacts compared to full sticky
price models.

Additional Resources
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Introduction

The Partial Sticky Price New Keynesian (NK) model represents a significant evolution in
macroeconomic modeling, capturing the nuanced behavior of prices in modern economies. Unlike the
classical models where prices are fully flexible, the Partial Sticky Price framework acknowledges that
some prices adjust slowly or are sticky in the short run, influencing aggregate dynamics, monetary
policy effectiveness, and the transmission of shocks. This review delves deeply into the structure,
assumptions, implications, and analytical insights of the Partial Sticky Price NK model, especially
focusing on how the aggregate price level is modeled within this framework.

Theoretical Foundations of the Partial Sticky Price Model
Transition from Fully Flexible to Sticky Prices

In traditional New Keynesian models, prices are often assumed to be perfectly flexible, allowing
instantaneous adjustment to economic shocks. However, empirical evidence suggests that many
prices, especially at the firm or sector level, exhibit stickiness due to menu costs, contractual
arrangements, or behavioral factors. The Partial Sticky Price model introduces this realism by allowing
some prices to be sticky while others are flexible.

Key Characteristics

- Heterogeneity in Price Adjustments: Not all prices adjust at the same rate. Some are sticky due to
menu costs, contractual obligations, or operational frictions, while others adjust instantly.

- Firms' Price Setting Behavior: Firms with sticky prices set their prices strategically, considering
expectations about future marginal costs and aggregate conditions.



- Aggregate Price Level Dynamics: The aggregate price evolves as a weighted average of sticky and
flexible prices, leading to interesting implications for inflation dynamics and the real effects of shocks.

Modeling the Aggregate Price in the Partial Sticky Price Framework
The Aggregate Price Index

The central element in this model is the aggregate price level, typically denoted as \( P_t\). It
aggregates the prices set by various firms, some of which are sticky and some flexible.

Mathematically, the aggregate price index can be expressed as:

\[

P t~{1 - \theta} = \omega \cdot P_t™ {\text{sticky} \, (1-\theta)} + (1 - \omega) \cdot
P t™~{\text{flexible} \, (1-\theta)}

\]

where:

-\(\omega\) is the fraction of sticky-price firms,

-\( P_t~{\text{sticky}} \) is the price level of sticky-price firms,

-\( P_t~{\text{flexible}}\) is the price level of flexible-price firms,

- \(\theta\) relates to the elasticity of substitution among differentiated products.

This formulation exemplifies how the aggregate price is a composite of different types of prices, with
their own adjustment mechanisms.

Sticky-Price Firms' Optimization

Firms with sticky prices set their prices \( P_t™ {\text{sticky}} \) based on forward-looking
considerations, often modeled via a Calvo pricing mechanism or a menu cost framework:

- Calvo Pricing Assumption: Only a fraction \(\lambda\) of firms can reoptimize their prices each
period, leading to staggered price adjustments.

- Pricing Decision: Sticky-price firms choose \( P_t”™{\text{sticky}} \) to maximize expected
discounted profits, considering their costs and the expected future state of the economy.

The optimal price-setting rule for sticky firms typically takes the form:

\[

P_t~{\text{sticky}} =\arg \max_{P} \mathbb{E} t\left[ \sum_{k=0}"\infty \beta”k \cdot
\Lambda_{t+k} \cdot (P - MC_{t+k}) \cdot Y_{t+k} \right]

\]

where:
-\(MC_{t+k}\) is the marginal cost,

-\(\Lambda_{t+k}\) is the stochastic discount factor,
-\(Y_{t+k}\) is output.



The solution yields a Phillips Curve relating inflation to marginal costs and expectations, influenced by
the degree of price stickiness.

Dynamics of the Aggregate Price Level
Price Adjustment Mechanisms
The aggregate price level evolves depending on the relative dynamics of sticky and flexible prices:

- When shocks (e.g., monetary policy, productivity, or cost shocks) hit the economy, flexible prices
adjust quickly, neutralizing some effects.

- Sticky prices lag in adjustment, causing short-term deviations from the flexible-price equilibrium,
leading to real rigidities and nominal inertia.

The overall dynamics are governed by:

\[
\pi_t =\frac{P_t}{P _{t-1}}-1
\]

where inflation \(\pi_t\) depends on the behavior of both sticky and flexible prices and their relative
adjustment speeds.

Implications for Inflation and Output

- Inflation Persistence: The presence of sticky prices introduces inertia into inflation, making it
respond sluggishly to shocks.

- Real Effects of Shocks: Because some prices are sticky, monetary policy and demand shocks can
have real effects in the short run, influencing output and employment.

- Gradual Price Adjustment: The aggregate price responds gradually to changes in marginal costs and
monetary policy, reflecting the partial stickiness.

Analytical Features and Key Results
The New Keynesian Phillips Curve (NKPC)
In the partial sticky price context, the NKPC takes a modified form:

\[
\pi_t = \beta \mathbb{E}_t[\pi_{t+1}] + \kappa \cdot mct
\]

where:

- \(\kappa\) depends on the degree of price stickiness (\(\lambda\) in Calvo models),
-\(mct\) is the marginal cost, often proxied by the output gap or real wages.



This relation captures how current inflation is driven by expected future inflation and real marginal
costs, with the degree of stickiness influencing the magnitude of the response.

Impact of Price Stickiness on Monetary Policy

- The partial sticky price model shows that monetary policy has real effects because prices do not
adjust instantaneously.

- The degree of stickiness determines the speed and strength of the transmission mechanism.

- Policy interventions can influence inflation expectations and real economic activity differently
depending on the extent of price rigidity.

Empirical and Practical Implications
Real-World Evidence
Empirical studies support the notion that prices exhibit partial stickiness:

- Menu Costs: Many firms face menu costs preventing instant price adjustments.

- Contractual Rigidities: Long-term contracts fix prices over periods, introducing stickiness.

- Heterogeneity: Different sectors and firms exhibit varying degrees of price flexibility, aligning with
the partial sticky price model.

Policy Design and Effectiveness

- Recognizing partial stickiness alters the perceived potency of monetary policy.

- Central banks can influence inflation and output with more nuanced tools, considering the lagged
effects caused by sticky prices.

- Short-term deviations from the natural rate of output are possible, emphasizing the importance of
credible policy.

Limitations and Extensions
While the Partial Sticky Price NK model advances our understanding, it is not without limitations:

- Heterogeneity Complexity: Incorporating diverse firm behaviors complicates analytical solutions.

- Calibration Challenges: Estimating the degree of stickiness and related parameters can be
challenging.

- Modeling Flexibility: Extension to include more realistic features like sectoral heterogeneity, nominal
wage rigidities, or price-setting frictions enhances realism but adds complexity.

Extensions of the model include:

- Hybrid Models: Combining Calvo pricing with other frictions like menu costs.

- Endogenous Price Stickiness: Allowing firms to choose whether to adjust prices based on costs and
expectations.

- Incorporating Expectations: Explicit modeling of forward-looking expectations influences price
setting and aggregate dynamics.



Conclusion

The Partial Sticky Price New Keynesian Model offers a sophisticated framework for understanding
macroeconomic fluctuations, inflation dynamics, and monetary policy transmission. By explicitly
modeling how some prices are sticky and others are flexible, it bridges the gap between the overly
simplistic fully flexible price assumption and the rigidities observed in real economies. The way the
aggregate price is described—via a weighted combination of sticky and flexible prices—captures the
complex adjustment processes that characterize modern economies.

This model underscores the importance of price rigidities in generating realistic short-run non-
neutralities of monetary policy, persistent inflation, and output fluctuations. It also provides a rich
foundation for empirical investigation, policy analysis, and further theoretical development, making it
a cornerstone of contemporary macroeconomic research.

In summary:

- The model explicitly accounts for heterogeneity in price adjustments.

- The aggregate price level is a composite of sticky and flexible prices.

- Price stickiness induces inertia, inflation persistence, and real effects of shocks.

- The framework enhances the realism and policy relevance of NK models.

- Ongoing research continues to refine and extend this approach, capturing the multifaceted nature of
price-setting behavior in the real world.
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