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5. New Keynesian Theory

Introduction (1)

 Implication of classical macroeconomics: monetary neutrality  (→ next slide: at odds with data)

 If nominal prices are completely flexible (i.e. can be changed without costs), a change in money supply 
would not have real effects.

 All nominal quantities (prices and wages) would move in the same proportion and no real quantity 
would be affected.

 Under (nominal) price rigidities, monetary neutrality does not hold  (→ next slide: illustration)

 To change its goods prices, a firm may need to send out new catalogs to customers, distribute 
new price lists to its sales staff, or, in the case of a restaurant, print new menus. 

 Costs of price adjustment (menu costs) cause firms to adjust prices intermittently rather than 
continuously.

 At the microeconomic level, however, the importance of adjustment costs seems be rather 
small (see Galí, pp. 1-10).

 New Keynesian Theory
 Small nominal imperfections may have large macroeconomic consequences

 Demand externalities and implied coordination failures
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5. New Keynesian Theory

Introduction (2)

 Expansionary monetary policy shock
 Impulse: Interest rate falls for roughly one year
 Growth rate of money rises immediately
 Output, consumption, and investment respond 

in a hump-shaped fashion, peaking after about 
1½ years and returning to pre-shock levels after 
about 3 years

 Inflation responds in a hump-shaped fashion, 
peaking after about two years

 Real profits, real wages, and labor productivity 
rise

Source: Christiano, Eichenbaum, Evans (2005)

Fig. 1.—Model- and VAR-based impulse responses. Solid lines are benchmark model 
impulse responses; solid lines with plus signs are VAR-based impulse responses. Grey 
areas are 95 percent confidence intervals about VAR-based estimates. Units on the 
horizontal axis are quarters. An asterisk indicates the period of policy shock. The vertical 
axis units are deviations from the unshocked path. Inflation, money growth, and the 
interest rate are given in annualized percentage points (APR); other variables are given in 
percentages.

shock
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5. New Keynesian Theory

Static Model with Market Power: model setup

 Simple static model: Market power on the side of producers (→ “New Classical Macro: Case of Perfect Information”)

 Setup and Market Structure

 Large number of identical consumer-producer individuals indexed by 𝑖 ∈ [0,1] (→ Lucas’ island model)

 Imperfect product market competition under full price flexibility. Individual producer has market 
power, i.e. can set the goods price

 Individuals supply labor to competitive labor market, earning a wage rate 𝑊 per hour

 Technology and Preferences

 Production technology: 𝑄𝑖 = 𝐿 . Individual hires labor 𝐿𝑖 to produce output 𝑄𝑖

 Utility function: 𝑈 = 𝐶 − 𝐿 /𝛾 with 𝛾 > 1 and  budget constraint  𝑃𝐶 = 𝑃 − 𝑊 𝑄 + 𝑊𝐿

 Demand

 Demand for each good:  𝑄 = 𝑌 (𝑃 /𝑃) with  𝜂 > 1 (Notice that symbol 𝑄 is used twice.)

 Aggregate demand:  𝑌 = 𝑀/𝑃 (Money supply, 𝑀, is publically observed.)
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5. New Keynesian Theory

Static Model with Market Power: individual behavior

 Economic problem

 First-order conditions for 𝑖 and 𝑖

apply product rule (and chain rule)

 The larger is  𝜂 (𝜂 > 1), the smaller is market power of goods 
producers and hence the mark up. 

 The larger is  𝛾, the more important is disutility of labor and 
the less wage sensitive is the supplied amount labor (𝛾 > 1).

 Individual consumption 𝑪𝒊 is priced at 𝑷 (each individual consumes a bundle of goods).

 Individual output 𝑸𝒊 is priced at 𝑷𝒊 (each agent produces one good). 
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5. New Keynesian Theory

Static Model with Market Power: General Equilibrium
𝑃

𝑌𝒀
∗

 Distortion (𝜂): Labor is underpaid under monopolistic competition: 𝑊/𝑃 = (𝜂 − 1)/𝜂 <
1, noting that in symm. equilibrium 𝑃𝑖/𝑃 = 1. (The competitive equilibrium wage is 𝑊/𝑃 = 1.) 
This downward bias in 𝑊/𝑃 (due to price setting power of firms) biases labor supply decisions 
downwards. 

 Critical parameter (𝛾): The larger is 𝛾, the smaller is responsiveness of labor w.r.t. 
changes in 𝑊/𝑃; equ. (**). (As 𝛾 → ∞, optimal labor goes to one.) Therefore, the distortion 
(downward bias in labor) described above is weakened. This implies that 𝑌∗ increases with 𝛾.  
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5. New Keynesian Theory

Static Model with Market Power: implications and conclusions (1)

 Equilibrium output is sub-optimally low (→ market power in the product market) 

 Social planner’s solution results from maximizing  𝑈 = 𝐿 − 𝐿 /𝛾 w.r.t.  𝐿

 Solution 𝐿 = 1, implies:  𝑌 = 1 > 𝑌∗ = ((𝜂 − 1)/𝜂) /( )

 Booms and recessions have asymmetric effects on welfare 
 Boom brings the economy closer to its social optimum.

 Conforms to the practical perception that a boom is good and a recession is bad.

 Imperfect competition alone does not imply monetary non-neutrality
 Change in money stock leads to proportional changes in the nominal wage and all nominal prices.

 Output and the real wage remain unchanged.

 Pricing decisions have externalities (especially under price adjustment cost) 

 Assume that AD falls and economy runs into a recession.

 Individual firm may think about lowering its supply price. By doing so it compares the marginal 
benefit with the price adjustment costs (→ NEXT SLIDE). 

 It does not, however, take into account the effect that, as all firms lower their prices, the price level 
decreases and AD increases and recession is less severe (→ externalities, coordination failures).



8

5. New Keynesian Theory

Static Model with Market Power: implications and conclusions (2)

Consequences of menu costs
 Economy is initially in equilibrium 

(point A).

 Negative demand shock: D falls. 

 If individual supplier holds price fixed, 
point B on new demand curve is 
realized.

 If, instead the price is adjusted 
optimally: point C.

 Marginal profit from price 
adjustment: shaded triangle. 

 Price adjustment costs exceeding this 
extra profit may prevent supplier to 
change its price.Quantity sold when holding price fixed.

Quantity sold when changing the price.
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5. New Keynesian Theory

Nominal Price Rigidities: Calvo (1983) Approach (1)

 Firms cannot adjust their prices at each instant of time. There are only infrequent opportunities at which firms 
can adjust their prices (→ legal and / or technological impediments). 

 Each period: constant probability  𝟏 − 𝝎 that the firm can adjust and probability  𝝎 it cannot adjust. 

 Assume firm 𝑖 sets its price at time 𝑡 to minimize a quadratic loss function:

 Metaphor / solution strategy
 Metaphor: CEO of a company enters his office in the morning and sees two lights: 

 Green light is flashing with 𝑃𝑟𝑜𝑏(𝑔𝑟𝑒𝑒𝑛) = 𝟏 − 𝝎: CEO is allowed to change goods price. 
 Red light is flashing with 𝑃𝑟𝑜𝑏(𝑟𝑒𝑑) = 𝝎: CEO is not allowed to change goods price. 
 Metaphor: Poisson-distributed opportunities to change prices.

 Solution strategy: Assume firm 𝑖 can adjust 𝑝 , in period 𝑗 = 0 (green light flashing). 

 Profits at 𝑡 + 𝑗 are affected by 𝑝 , only if the firm has not received another opportunity to adjust between 𝑡 and 𝑡 + 𝑗. 

 Probability of this is 𝜔𝑗. (CEO takes future 𝑝 , into account according to probability of red light flashing in all periods between 𝑡 and 𝑡 + 𝑗.)

 𝜔 = 0: flexible price case
 𝜔 = 1: full price rigidity

j=0: j=1: j=2:

𝛽 discount factor

𝑝 price set by firm in 𝑡 + 𝑗

0 ≤ ω ≤ 1 probability of not being able 
to change the price

𝑝∗ price target in period 𝑡 + 𝑗
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5. New Keynesian Theory

Nominal Price Rigidities: Calvo (1983) Approach (2)

 Objective function (once more)

 First-order condition for the optimal choice of 

 Optimal price 𝒊𝒕 set at t by all firms adjusting their price

Price set at t is a weighted average of current and expected future target prices  𝑝∗ .

 If 𝜔 is small, expected time until firm can adjust its price again is short. In this case, less weight is placed on future  𝑝∗s.
Problem has been radically simplified in that CEO decides only upon 𝒑𝒊,𝒕 instead of {𝒑𝒕 𝒋}𝟎 .

 𝜔 = 0: flexible price case
 𝜔 = 1: full price rigidity

 Optimal price  𝑝 is the 𝑝 that solves equ. (*)

 Recall: 𝐸 𝑎 + 𝑏𝑋 = 𝑎 + 𝑏𝐸(𝑋)
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5. New Keynesian Theory

Nominal Price Rigidities: Convex Price Adjustment Costs 

 Alternative to Calvo (1983): convex price adjustment costs (Rotemberg, JPE, 1982). 

 Consider a firm that produces a differentiated good , under monopolistic competition. If 
the firm adjusts its supply price, it must bear convex price adjustment costs ( , ) 

 Each firm solves the following dynamic problem

 Assignment
 Sketch optimal solution {𝑝 } of this 

dynamic optimization problem (you may 
want to check the literature).

 Discuss similarities and differences 
between “convex price adjustment setup” 
and the Calvo (1983) approach.

𝑗 firm index

𝑡 time index

𝜙 ≥ 0 constant technology parameter

𝜆 real marginal production costs
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5. New Keynesian Theory

Baseline New Keynesian Model: Non-technical Description

 Households. Mass one of identical households (HH). Each HH supplies labor, 
purchases goods for consumption, and holds money and bonds. 

 Firms. Mass one of identical firms. Each firm hires labor to produce a differentiated 
good that is sold in monopolistically competitive markets (→ Dixit-Stiglitz, 1977). 

 Behavioral assumptions. Households maximize life-time utility, while firms maximize 
the present discounted value of infinite profit stream.

 Nominal price rigidities. Each firm sets the price of the good it produces, but not all 
firms reset their prices in each period. There are nominal price rigidities (→ Calvo, 1983).

 Central bank controls the nominal interest rate according to a Taylor rule.
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5. New Keynesian Theory

Baseline New Keynesian Model: Households (1)

 Mass one of identical households each of which maximizes life-time utility

 Composite consumption good Ct is given by a CES index

 Budget constraint

 Function can be interpreted as a subutility
function. (𝑐𝑗 may be thought of as different 
types of marmalade.) 

 Alternatively, it may denote a production 
function. 𝑐𝑗𝑡 then denote differentiated 
intermediate goods and there is a CRS sector 
producing the consumption good 𝐶𝑡.

Source of financial funds available at beginning of period tUse of financial funds during period t

𝜒 > 0, 𝜎 > 0, 𝜙 > 0, 𝑏 > 0, 𝜂 > 0
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5. New Keynesian Theory

Baseline New Keynesian Model: Households (2)

 Household’s decision problem: Stage 2  (intratemporal allocation)

 Lagrangian and FOC

 Determining 𝝍𝒕. From the definition of 𝐶𝑡 one gets 

 Price elasticity of demand for any good 𝑐𝑗 is given by −𝜃.

 As 𝜃 increases, individual goods become closer and closer 
substitutes and hence individual firms have less market power.

 𝑷𝒕 = ∫ 𝑝 𝑑𝑗 can be determined from 𝑃 𝐶 = ∫ 𝑝 𝑐 𝑑𝑗
 

 
.

 𝜃 > 1 denotes the elasticity of substitution 
between any two 𝑐𝑗.

 It will turn out to denote also the (negative 
of) the direct price elasticity of demand. 
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5. New Keynesian Theory

Baseline New Keynesian Model: Households (3)

 Household’s decision problem: Stage 1  (intertemporal allocation)

 Reduced form system (shadow price eliminated) of FOC

 FOC1: Euler equation (certainty equivalence 

formulation, cf. next slide)

 FOC2: Intratemporal optimality condition 
setting the MRS between 𝑀 and 𝐶 equal to 
the “opportunity cost of holding money”.

 FOC3: Intratemporal optimality condition 
setting the MRS between leisure and 𝐶
equal to the 𝑊/𝑃.
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5. New Keynesian Theory

Baseline New Keynesian Model: Households (3a)
 Lagrangian function (problem at stage 1)

 At 𝒕 = 𝟎 we have

 Repeating same steps for 𝒕 = 𝟏 and generalizing
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5. New Keynesian Theory

Baseline New Keynesian Model: Firms (1)

 Mass one of identical c-firms each of which is producing a variety of consumption 
goods. Each firm has access to production technology with .

 Firms have market power and can hence set the goods price. 
 Demand for each 𝒄𝒋𝒕 determines level of production and via 𝑐𝑗𝑡 = 𝐴𝑡𝑁𝑗𝑡 the demand for labor. 

 Prices cannot be set perfectly flexible, i.e. there are nominal price rigidities.

 Nominal price rigidities: Calvo (1983)

 Each period, the firms that are allowed to adjust their prices are randomly selected
 fraction 𝟏 − 𝝎 of all firms adjust (green light flashing)

 fraction 𝝎 do not adjust (red light flashing)

 Parameter 0 < 𝝎 < 𝟏: measure for degree of nominal price rigidities

 Lager 𝜔 implies fewer firms adjust each period and the expected time between price changes is longer.

 Adjusting firms takes future 𝑝 , into account according to probability of red light flashing in all 
periods between 𝑡 and 𝑡 + 𝑗.
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5. New Keynesian Theory

Baseline New Keynesian Model: Firms (2)
 Problem of the typical firm

 FOC for optimal price at 𝒕 = 𝟎, denoted as 𝑝∗ = 𝑝∗

 Equation shows how adjusting firms set their nominal goods price. 

 Because the firm cannot adjust every period, it must take into account 
current and expected future marginal cost 𝜆𝑡 as well as the current and 
expected future aggregate price level 𝑃𝑡.

 𝜆𝑡=
⁄

denote real marginal production costs.

 𝑐 = 𝐴𝑁 implies units costs in terms of labor of 1/𝐴.

∆0, 𝑡 discount factor

𝜆𝑡 real marginal production costs

𝑝𝑗0 goods price set by firm 𝑗 at 𝑡 = 0
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5. New Keynesian Theory

Baseline New Keynesian Model: Firms (2a)
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5. New Keynesian Theory

Baseline New Keynesian Model: Flexible-Price Case ( )

 Assuming 𝜔 = 0 (all firms are allowed to adjust their prices), the optimal supply price is

 When prices are flexible, all firms charge the same price, and therefore 𝑝∗ = 𝑃 . Hence, one gets 

 From FOC 3   = 𝜒 we get 

 Linearizing equ. (**) and production function  𝑌𝑡 = 𝐴𝑡𝑁𝑡 (notice 𝑌𝑡 = 𝐶𝑡) gives

 𝑋 denotes proportional deviation of variable 𝑋 from its steady state value 𝑋.

 Slide “Proportional Deviation from SS - Linearization Technique” at end of this lecture note.

Labor is underpaid relative to the 
competitive equilibrium!
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5. New Keynesian Theory

Baseline New Keynesian Model: Sticky Prices (0<ω<1) (1)

 Price index in period t:  𝑷𝒕 = ∫ 𝑝 𝑑𝑗

 New Keynesian Phillips curve (1): Linearizing equ. (*) and (***) around steady state  (→ see next slide) 

 Current inflation rate 𝝅𝒕 is determined by - compare to equ. (*)

 Expected future inflation: 𝐸 𝜋 (→ inflation process is forward looking)

 Real marginal cost: 𝜆𝑡 (→ real and contemporary component)

 Comments
 Terminology is a bit sloppy. Usually, a Phillips curve is a relation of the form 𝜋 = 𝑓[𝐸 𝜋 , 𝑈 − 𝑈]. 

 Derived from optimizing behavior of price setters, conditional on assumed economic environment. 

 Shows how the impact of real marginal cost on inflation (→ 𝜅) depends on structural parameters (like 𝜔 and 𝛽).

 Imagine an economy with, say, 10 000 firms. At each period t there are two types of firms: adjusters (𝑝∗) and non-
adjusters (𝑝 ). The price index is calculated by aggregating these 10 000 prices. If we now pick, say, 2000, firms in a 
random fashion, the resulting sample comprises adjusters and non-adjusters...   
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5. New Keynesian Theory

New Keynesian Phillips curve: sketch of the derivation
 Step #1: Linearize price setting rule (involving recursive formulation of forward looking terms)

 Step #2: Linearize definition of price index

 Step #3: Equate equations (*) and (**) 
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5. New Keynesian Theory

Baseline New Keynesian Model: Sticky Prices (0<ω<1) (1a)

 Price index in period t:      𝑃𝑡 = ∫ 𝑝 𝑑𝑗

 In any period 𝑡, there is heterogeneity in that some firms adjust prices, while other do not adjust. 

 The price level at 𝑡 can be expressed as

 Notice:  𝑝 , comprises  𝑝 ,
∗ (adjuster in 𝑡 − 1)  and  𝑝 , (non-adjusters in 𝑡 − 1)

 However, one can exploit        

   
    

   
    

 Although the samples underlying these average prices differ, the composition (due to random selection) is the same!

𝑗

1 − 𝜔 1

adjusting firms non-adjusting firms

0
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5. New Keynesian Theory

Baseline New Keynesian Model: Sticky Prices ( ) (2)

 Replacing real marginal cost  𝝀𝒕 =
𝑾𝒕 𝑷𝒕⁄

𝑨𝒕
by an output gap measure

 `

 New Keynesian Phillips curve (2)

 𝑌 − 𝑌 : difference between actual output gap (under price rigidities) and flexible-price equilibrium output gap. 

 Sloppy terminology: usually, a Phillips 
curve is a relation 𝜋 = 𝑓[𝐸 𝜋 , 𝑈 − 𝑈]. 

 This is more like an AS curve.

RBC 
component

NKM 
component
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5. New Keynesian Theory

Baseline New Keynesian Model: General Equilibrium (1)

 Reduced-form DSGE model

 Reduced-form system is similar to traditional AS-AD models.
 1st equation describes the demand side of the economy (expectational, forward-looking IS curve).

 2nd equation (New Keynesian Phillips curve) describes the supply side.

 Models in AS-AD tradition are often criticized as “starting from curves” rather than starting from the primitive 
tastes and technology from which behavioral relationships can be derived, given maximizing behavior and 
market structure. 

 Parameters appearing in above system are explicit functions of the underlying structural parameters of 
production and utility functions and the assumed process of price adjustment.

 System captures expectations of future variables. The absence of this type of forward-looking behavior is a 
critical shortcoming of older AS-AD models.  

 To close the model, we assume that the central bank implements monetary policy through control of the 
nominal interest rate. (Three variables: 𝑥𝑡, 𝜋𝑡, and 𝛾𝑡.)

 Equ. (#) results from linearizing Euler 
equation, noting that 𝑌𝑡 = 𝐶𝑡 (next slide).
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5. New Keynesian Theory

Baseline New Keynesian Model: General Equilibrium (1a)
 Linearizing the Euler equation (→ slide “Proportional deviation from SS - linearization technique”)
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5. New Keynesian Theory

Baseline New Keynesian Model: General Equilibrium (2)

 Central bank sets nominal interest rate according to a Taylor rule

 Simplify by assuming 𝑥 , i.e. central bank only targets inflation and does not care 
about the economy’s position in the business cycle.

 Consider reduced-form model (#), (##), and (###). 

 Impact of monetary policy on output and inflation operates through the real interest rate. 

 As long as the central bank is able to affect the real interest rate through its control of the nominal 
interest rate, monetary policy can affect real output.

 Changes in real interest rate alter optimal time path of consumption (→ Euler equation).  Increase in real 
interest rate, for instance, leads HH to postpone consumption. Current consumption, hence output, 
falls relative to future consumption.
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5. New Keynesian Theory

Baseline New Keynesian Model: General Equilibrium (3)

 Impulse: Monetary policy shock at 𝑡 = 0, 
i.e. an increase in the nominal interest rate 
(𝜀 > 0, Δ𝛾𝑡 > 0).

 Immediate response: Output gap 𝒙𝒕

decreases due to rise in real interest rate.  

 Notice: Real interest rate increases 
stronger than nominal interest rate as 
agents understand that 𝜋 falls such 
that 𝑬𝒕𝝅𝒕 𝟏 declines (at 𝑡 = 0!).

 Demand-driven recession: Increase in real 
interest rate causes consumption (→ Euler 

equation) and hence output to fall. 

 Extension: Interest rate transmission 
mechanism could be extended to include 
effects on investment spending if capital 
were introduced into the model.

 Remark #1: Monetary policy shock (𝜀 >
0, Δ𝛾𝑡 > 0) is temporary such that the 
impulse vanishes over time. 

 Remark #2: All persistency displayed by 
responses arises solely from serial 
correlation in monetary rule (i.e. 𝜌𝑣 > 0).

Source: Walsh 2003, p. 248.

set of parameters: 𝛽 = 0.99, 𝜎 = 𝜂 = 1, 𝛿 = 1.5, ω = 0.8, 𝜌 = 0.5

(impulse)
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5. New Keynesian Theory

Summary and Conclusion

 New Keynesians argue that some kind of nominal price / wage rigidities cause 
monetary neutrality to break down. There are also models which are based on real 
wage rigidities (→ Efficiency Wage Models). 

 New Keynesian DSGE models represent basic workhorse models when it comes to 
analyzing business cycles in industrialized countries. Extensions:
 Search and matching to account for unemployment.  (Market clearing models: employment fluctuations.)

 Explicit modelling of the financial sector.

 Reduced-form of New Keynesian models resembles traditional AS-AD models. 
Difference is, however, that (i) New Keynesian models are based on optimizing 
behavior and (ii) incorporate forward-looking elements in a natural manner.

 So far, most theoretical models have separated the long run (economic growth) from 
the short run (economic fluctuations). It would be instructive to combine 
endogenous growth theory (R&D-based growth models) with New Keynesian 
models to investigate the interactions between crisis and long run growth.
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5. New Keynesian Theory

Supplement (1): Proportional Deviation from SS - Linearization Technique
 Linearization of (non-linear) function 𝑦 = 𝑓(𝑥, 𝑧) by means of a first-order Taylor approximation around the steady state.

 As a result, variables are transformed into proportional deviations from steady state. 
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5. New Keynesian Theory

Supplement (2)

 Impulse-response functions (from an estimated VAR), indicate temporary real effects of money supply 
shocks (Sims, EER, 1992).

 Robust finding in the empirical literature: monetary shocks do exert real effects in the short run.
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5. New Keynesian Theory

Notation (1)

Static Model

𝐶𝑖 individual consumption

𝑖 ∈ [0,1] household index

𝐿𝑖 individual labor supply

𝑀 nominal money balances

𝑃 price level

𝑃𝑖 individual price

relative price

𝑄𝑖 individual good

𝑈𝑖 utility of individual 𝑖

𝑊 nominal wage

real wage

𝑋∗ equilibrium value of 𝑋

𝑥: = ln (𝑋) natural logarithm of the corresponding upper 
case variables

𝑌 real Income

𝛾 > 1 constant parameter

𝜂 > 1 constant parameter

Calvo approach

𝐸𝑡 
𝑋 expected value of 𝑋 conditional on information known at 𝑡

𝑗 ∈  [0, 𝑛] firm index

𝑝𝑗𝑡 price of good 𝑗 in period 𝑡

𝑝 optimal supply price of firm 𝑗

𝑃𝑡 aggregate price level

𝛽 > 0 discount factor

𝛾 > 0 constant parameter

𝜋𝑡 inflation rate

0 < 𝜔 < 1 probability of not being able to adjust goods price



33

5. New Keynesian Theory

Notation (2)

New Keynesian Model

𝐵𝑡 nominal stock of bonds

𝐶𝑡 composite consumption good

𝑐𝑗𝑡 differentiated intermediate goods 

𝐸𝑡(𝑋) expected value of 𝑋

𝐿𝑗𝑡 labor demand of firm 𝑗

𝑀𝑡 nominal money balances

𝑁𝑡 labor supply

𝑝𝑗𝑡 price of good 𝑗

𝑃𝑡 aggregate price level

𝑊𝑡 nominal wage

𝑋𝑗𝑡 differentiated good

𝑥𝑡 output gap ( 𝑌  − 𝑌 )

𝑌𝑡 aggregate output

𝑌  − 𝑌 output gap

𝐴𝑡 labor productivity term

𝛽 > 0 discount factor

𝛾𝑡 nominal rate of interest

𝛿𝑥 > 1 policy parameter

𝛿𝜋 >  1 policy parameter

𝜂 > 0 constant parameter

𝜃 > 1 elasticity of demand for individual goods

𝜆𝑡 real marginal cost

𝜇𝑡 shadow price

0 < 𝜌𝑣 < 1 parameter (autocorrelation coefficient)

𝜋 steady state inflation rate

𝜋𝑡 inflation rate

Π𝑡 real profit

𝜒 > 0 constant preference parameter

Ψ𝑡 Lagrangian multiplier

0 < 𝜔 < 1 measure for degree of nominal price rigidity


