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The New Keynesian Phillips Curve (NKPC) with indexation is a fundamental concept in modern
macroeconomics, particularly in the analysis of inflation dynamics and monetary policy. It extends
the traditional Phillips Curve by incorporating expectations and forward-looking behavior of firms
and households, along with the role of indexation mechanisms. Equation 7.76, found on page 344 of
the referenced reading material, encapsulates this relationship by integrating expected inflation,
past inflation, and the degree of indexation. Understanding this equation is crucial for grasping how
inflation responds to economic shocks and policy interventions in a modern, rational expectations
framework.

---

Fundamentals of the New Keynesian Phillips Curve

Traditional vs. New Keynesian Phillips Curve

The traditional Phillips Curve posits an inverse relationship between inflation and unemployment,
implying that low unemployment comes with higher inflation. However, this relationship proved
unstable over time, especially during the stagflation of the 1970s. The New Keynesian Phillips Curve
shifts the focus from unemployment to expectations about future inflation and nominal rigidities.

The NKPC is derived from microeconomic foundations, specifically from price-setting behavior of
firms facing menu costs and staggered price adjustments. It emphasizes the role of forward-looking
expectations, making it a more dynamic and theoretically consistent model for inflation.

Key Components of the NKPC

The general form of the NKPC includes:

- Expected future inflation (\( \mathbb{E}_t \pi_{t+1} \))
- Past inflation (\( \pi_{t-1} \))
- Output gap or marginal cost (often represented through real marginal costs or real wages)
- Expected inflation inertia and indexation mechanisms

These components reflect how firms set prices based on expectations and past inflation, considering



the costs and frictions present in the economy.

---

Equation 7.76: The NKPC with Indexation

The specific form of the NKPC with indexation, as given by equation 7.76 on page 344, is expressed
as:

\[
\pi_t = \beta \mathbb{E}_t \pi_{t+1} + \kappa x_t + \lambda (\pi_{t-1} - \pi_{t-2})
\]

Where:

- \( \pi_t \): inflation rate at time \( t \)
- \( \mathbb{E}_t \pi_{t+1} \): expected inflation at \( t+1 \), formed at time \( t \)
- \( x_t \): output gap or real marginal cost at time \( t \)
- \( \pi_{t-1} - \pi_{t-2} \): lagged inflation difference, representing indexation
- \( \beta \): subjective discount factor (between 0 and 1)
- \( \kappa \): slope parameter reflecting sensitivity of inflation to the output gap
- \( \lambda \): degree of indexation to past inflation

This equation encapsulates the core idea: current inflation depends on expectations of future
inflation, the current economic slack (or marginal costs), and the inertia from past inflation via
indexation.

---

Understanding the Components of Equation 7.76

Expectations of Future Inflation (\( \mathbb{E}_t \pi_{t+1} \))

Expectations play a critical role in the NKPC. If economic agents anticipate higher future inflation,
they tend to set higher prices today, leading to an increase in current inflation. Rational expectations
imply that these forecasts are model-consistent, incorporating all available information.

The Slope Parameter (\( \kappa \)) and Output Gap (\( x_t \))

The parameter \( \kappa \) measures how sensitive inflation is to the output gap. A positive \( x_t \)
(economic boom) tends to push inflation upward, while a negative \( x_t \) (recession) pulls inflation
down. This link arises because higher demand pressures firms to raise prices.



Indexation to Past Inflation (\( \lambda (\pi_{t-1} - \pi_{t-2})
\))

The term involving \( \lambda \) captures the degree to which firms index their prices to past
inflation. When \( \lambda > 0 \), firms automatically adjust prices based on past inflation,
introducing inertia into the inflation process. This feature explains why inflation can persist even
after shocks dissipate.

---

The Role of Indexation in Inflation Dynamics

What Is Indexation?

Indexation refers to the practice of adjusting prices, wages, or contracts based on past inflation
rates. It serves as a mechanism to reduce uncertainty and stabilize expectations but also introduces
inertia into inflation dynamics.

Impact of Indexation in the NKPC

In the equation, the indexation term \( \lambda (\pi_{t-1} - \pi_{t-2}) \) influences inflation by:

- Propagating previous inflation into the current period
- Making inflation more sticky or persistent
- Potentially leading to slow adjustments to economic shocks

When \( \lambda \) is high, inflation responds more sluggishly to changes in economic conditions,
complicating monetary policy efforts to stabilize prices.

Economic Intuition and Policy Implications

- High indexation can cause inflation to persist longer, requiring more aggressive policy measures to
anchor expectations.
- Understanding the degree of indexation helps central banks in designing rules and expectations
management strategies.
- Indexation effects are particularly relevant in economies with contractual arrangements, wage
negotiations, or pricing strategies heavily influenced by past inflation.

---



Derivation and Microfoundations of the NKPC with
Indexation

From Price-Setting Behavior to the NKPC

The derivation typically begins with firms facing staggered price adjustments and menu costs. Firms
set prices to maximize expected profits, considering:

- Future costs and demand
- Expectations of future inflation
- Past inflation due to indexation

The optimal price-setting rule leads to a Phillips Curve relationship where inflation depends on
expectations and real economic variables.

Incorporating Indexation

To incorporate indexation, firms adjust their prices based on past inflation rates, leading to the
additional term \( \lambda (\pi_{t-1} - \pi_{t-2}) \). This term models the automatic adjustment
mechanism, which becomes more prominent when firms rely heavily on past inflation in their
pricing.

---

Implications of the NKPC With Indexation for Monetary
Policy

Inflation Persistence and Policy Challenges

The presence of indexation means inflation can become persistent, even in the absence of shocks.
This persistence complicates the task of central banks that aim to stabilize inflation and output.

Forward Guidance and Expectations Management

Given the forward-looking nature of the NKPC, central banks need to communicate clearly to
influence expectations. Managing expectations effectively can help in anchoring inflation and
reducing its persistence.



Role of Credibility and Commitment

The degree of indexation and inflation inertia depends on the credibility of monetary policy. A
credible central bank can influence expectations, thereby reducing the impact of past inflation on
current inflation.

Optimal Policy Design

- Policies that stabilize the output gap and inflation expectations are crucial.
- Rule-based approaches, such as inflation targeting, can help manage the effects of indexation.
- Understanding the parameters \( \kappa \) and \( \lambda \) enables policymakers to gauge how
aggressively to act.

---

Empirical Considerations and Estimation

Estimating Parameters \( \kappa \) and \( \lambda \)

Empirical studies often use macroeconomic data to estimate the slope \( \kappa \) and the degree of
indexation \( \lambda \). These estimates inform the model’s realism and policy relevance.

Data Challenges

- Measuring inflation expectations accurately
- Identifying the degree of indexation in pricing behavior
- Dealing with structural breaks and regime changes

Model Validation

Successful empirical validation of the NKPC with indexation supports its use in policy analysis and
forecasting.

---

Conclusion

The consideration of the New Keynesian Phillips Curve with indexation, as represented by equation



7.76, provides a nuanced understanding of inflation dynamics in modern economies. Incorporating
expectations, real economic slack, and inertia through indexation mechanisms offers a
comprehensive framework for analyzing how inflation responds to shocks and policy actions.

Understanding this equation is vital for policymakers, economists, and researchers aiming to design
effective monetary policies. It highlights the importance of managing expectations, understanding
inflation persistence, and considering the microfoundations of price-setting behavior. As economies
evolve, the role of indexation and expectation formation will continue to be central in shaping
inflation outcomes and stabilizing macroeconomic fluctuations.

---
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Frequently Asked Questions

What is the main significance of the New Keynesian Phillips
Curve with indexation as shown in equation 7.76?
The equation captures the relationship between inflation, expected inflation, and real economic
variables, incorporating the effects of forward-looking behavior and indexation to past inflation,
which enhances the model's realism in explaining inflation dynamics.

How does indexation in the New Keynesian Phillips Curve
affect inflation dynamics?
Indexation introduces a direct link between past inflation and current inflation, making inflation
more sticky and persistent, especially when expectations are formed adaptively or with partial
adjustment.

What role do expectations play in the New Keynesian Phillips
Curve with indexation?
Expectations of future inflation influence current inflation decisions, and the model assumes rational
or adaptive expectations, which determine how inflation responds to anticipated economic
conditions.

How does the inclusion of indexation modify the policy
implications derived from the Phillips Curve?
Indexation can make monetary policy less effective in immediately controlling inflation, as past
inflation effects persist, requiring more persistent or aggressive policy measures to stabilize prices.



What is the difference between the standard New Keynesian
Phillips Curve and the one with indexation (equation 7.76)?
The standard curve typically assumes no indexation, relying solely on expectations and real
variables, whereas equation 7.76 incorporates a term for past inflation, reflecting indexation's
impact on current inflation.

In what economic contexts is the New Keynesian Phillips
Curve with indexation particularly relevant?
It is especially relevant in economies with high inflation rates or persistent inflationary
environments, where indexation mechanisms are common and significantly influence inflation
dynamics.

How does the presence of indexation influence the Phillips
Curve's slope and stability?
Indexation tends to make the Phillips Curve flatter and more persistent, potentially complicating
efforts to anchor inflation expectations and affecting the stability of the inflation process.

Can the New Keynesian Phillips Curve with indexation be used
to improve inflation forecasting? If so, how?
Yes, by incorporating past inflation and expectations, the model provides a more accurate
framework for predicting future inflation movements, especially in environments where indexation
mechanisms are strong.

Additional Resources
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In the realm of modern macroeconomic analysis, the Phillips curve remains a central concept for
understanding the relationship between inflation and economic activity. Over the years, the original
Phillips curve has evolved, giving way to more sophisticated models that incorporate expectations,
structural rigidities, and adaptive behaviors. One such evolution is the New Keynesian Phillips Curve
(NKPC), which enhances our understanding by integrating forward-looking expectations and
microfoundations. A particularly important variant of this model is the version that includes
indexation—adjustments of prices or wages based on past inflation rates—adding a layer of realism
to inflation dynamics.

This article explores the NKPC with indexation, specifically referencing equation 7.76 on page 344
of the standard reading material. We will delve into its theoretical foundations, interpret its
components, and discuss its implications for monetary policy and macroeconomic stability.

---



Foundations of the New Keynesian Phillips Curve

From the Classical to the New Keynesian Framework

The original Phillips curve, introduced in the late 1950s, described an inverse relationship between
unemployment and wage inflation. Over time, economists recognized that this relationship was not
stable and could shift due to expectations and structural changes.

The New Keynesian Phillips Curve emerged in the 1990s as a microfounded model grounded in
optimizations by firms under nominal rigidities—like sticky prices and wages. Unlike the simple
Phillips curve, which was largely empirical, the NKPC derives inflation as a function of expected
future inflation and real economic activity, offering a more forward-looking and theoretically
consistent structure.

Key Components of the NKPC

At its core, the NKPC posits that current inflation depends on:

- Expected future inflation: Firms form expectations about future price changes, influencing their
current pricing decisions.
- Real marginal costs or output gaps: Deviations from natural levels of output or costs exert pressure
on prices.
- Expectations formation: Rational or adaptive expectations influence inflation dynamics.

Mathematically, the baseline NKPC can be expressed as:

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

where:

- \(\pi_t\) is the current inflation rate.
- \(\mathbb{E}_t[\pi_{t+1}]\) is the expected future inflation.
- \(x_t\) is the output gap or real marginal cost.
- \(\beta\) is the subjective discount factor.
- \(\kappa\) measures the sensitivity of inflation to real economic slack.

While this formulation captures the forward-looking nature of inflation, it does not yet account for
price or wage indexation—a common feature in many economies.

---



Introducing Indexation into the NKPC

What Is Indexation and Why Is It Important?

Indexation refers to the practice of adjusting wages or prices based on past inflation rates. It arises
from the desire to protect real incomes and stabilize expectations. For example, a firm might
automatically increase wages in line with last quarter's inflation, or a government might index
pension payments to inflation.

In macroeconomic modeling, indexation introduces a form of inertia—meaning that past inflation
influences current inflation, even if expectations or economic conditions have changed. This feature
captures real-world phenomena where prices and wages do not adjust instantaneously or purely
forward-looking.

Mathematical Representation of Indexation

In the context of the NKPC, incorporating indexation modifies the inflation process to include a
lagged component. The general idea is that:

\[
\pi_t = \lambda \pi_{t-1} + (1 - \lambda) \left[ \beta \mathbb{E}_t[\pi_{t+1}] + \kappa x_t \right]
\]

where:

- \(\lambda\) is the indexation parameter, with values between 0 and 1.
- The term \(\lambda \pi_{t-1}\) captures the degree to which past inflation influences current
inflation.

This formulation implies that current inflation is a weighted average of past inflation and the
forward-looking expectations plus economic slack.

---

Equation 7.76: The NKPC with Indexation

The specific form of the NKPC with indexation, as given in equation 7.76 on page 344, can be
written as:

\[
\pi_t = \frac{\beta}{1 + \kappa \lambda} \mathbb{E}_t[\pi_{t+1}] + \frac{\kappa (1 - \lambda)}{1
+ \kappa \lambda} \pi_{t-1} + \frac{\kappa}{1 + \kappa \lambda} x_t
\]



This equation embodies several key features:

- Forward-looking expectations: The term \(\mathbb{E}_t[\pi_{t+1}]\) influences current inflation,
weighted by \(\frac{\beta}{1 + \kappa \lambda}\).
- Past inflation (indexation): The lagged inflation \(\pi_{t-1}\) enters directly, scaled by \(\frac{\kappa
(1 - \lambda)}{1 + \kappa \lambda}\). This captures the inertia due to indexation.
- Output gap or marginal costs: The economic slack term \(x_t\) influences inflation with weight
\(\frac{\kappa}{1 + \kappa \lambda}\).

The presence of \(\lambda\) modifies the weights, indicating how strongly past inflation (indexation)
affects current inflation, relative to expectations and economic slack.

---

Implications and Insights from the NKPC with
Indexation

Inflation Dynamics and Persistence

One of the most significant implications of incorporating indexation is the increased persistence of
inflation. When \(\lambda\) approaches 1, past inflation heavily influences current inflation, leading
to more inertia—meaning shocks to inflation tend to dissipate slowly over time.

This persistent behavior aligns with empirical observations: inflation rates often exhibit inertia, with
a shock affecting inflation for several periods. The model thus explains why inflation can be sticky,
even after shocks are removed or expectations change.

Policy Implications for Central Banks

Understanding the role of indexation in inflation dynamics informs monetary policy. For instance:

- Inflation targeting becomes more challenging when inflation exhibits inertia, requiring more
sustained policy measures.
- Expectations management is crucial, given the forward-looking component.
- Adjusting indexation practices (e.g., wage indexation rules) can influence inflation persistence,
potentially making it easier or harder to stabilize prices.

Central banks must consider how indexation mechanisms—either explicit or implicit—affect the
transmission of policy shocks.

Stability Conditions



Mathematically, the stability of the inflation process depends on the parameters \(\beta\), \(\kappa\),
and \(\lambda\). Specifically, for inflation to be stable and convergent, the combined weights must
satisfy certain conditions:

\[
| \frac{\beta}{1 + \kappa \lambda} | < 1
\]

and the model parameters must be calibrated appropriately to prevent runaway inflation or
deflation.

---

Real-World Applications and Empirical Evidence

Empirical Evidence of Indexation Effects

Empirical studies reveal that many economies exhibit significant indexation features, especially in
wage-setting practices. For example:

- Wage contracts often include clauses linked to past inflation.
- Price-setting behavior in monopolistically competitive markets frequently involves partial
indexation.
- Inflation persistence in data aligns with models that incorporate indexation, especially during
periods of high inflation.

These observations justify the inclusion of indexation in theoretical models, making them more
reflective of real-world mechanisms.

Case Studies

Several countries have experienced inflation dynamics consistent with the NKPC with indexation:

- Latin American economies during hyperinflation episodes exhibit strong inflation inertia, partly due
to wage and price indexation.
- European countries with embedded indexation clauses in wage agreements show persistent
inflation patterns, influencing monetary policy strategies.

---

Conclusion: The Significance of the NKPC with



Indexation

The incorporation of indexation into the New Keynesian Phillips Curve, as encapsulated in equation
7.76, provides a nuanced and realistic view of inflation dynamics. It recognizes that inflation is not
solely a forward-looking process but is also shaped by past inflation and structural rigidities. This
model underscores the importance of accounting for inertia and adaptive behaviors in designing
effective monetary policies.

Understanding the NKPC with indexation helps policymakers anticipate the persistence of inflation
shocks and formulate strategies that effectively anchor expectations. It also highlights the critical
role of institutional features—like wage-setting practices—in shaping macroeconomic stability.

As economies continue to evolve, models that integrate expectations, rigidities, and indexation will
remain vital tools for unraveling the complex web of inflation dynamics, guiding both academic
inquiry and practical policy decisions.

---

In summary, the NKPC with indexation enriches our theoretical toolkit, bridging microeconomic
foundations with macroeconomic realities. Its detailed structure captures the complex interplay
between expectations, past inflation, and economic slack, offering valuable insights into inflation
persistence and policy effectiveness in an interconnected and adaptive economic environment.
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