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𝒚𝒕 – output, 𝒚𝒕
𝒏 – the economy’s flexible-price output, 

𝒚𝒕
∗ – the Walrasian levels of output; all in logs;

𝝅𝒕 – inflation;   𝒓𝒕−𝟏 = 𝒊𝒕−𝟏 − 𝑬𝒕−𝟏[𝝅𝒕] – real interest rate

𝜺𝒕
𝑰𝑺, 𝜺𝒕

𝒀 – white noises

IS curve :

accelerationist Phillips curve :

shock to the IS curve

shock to the flexible-price level output 

Simple Backward – Looking Model (Svensson, Ball)

Aggregate demand 

Aggregate supply 

𝒚𝒕 = −𝛃 𝒓𝒕−𝟏 + 𝒖𝒕
𝑰𝑺, β > 0

𝝅𝒕 = 𝝅𝒕−𝟏+𝜶 𝒚𝒕−𝟏 − 𝒚𝒕−𝟏
𝒏 , 𝛼 > 0

𝒖𝒕
𝑰𝑺 = 𝝆𝑰𝑺𝒖𝒕−𝟏

𝑰𝑺 + 𝜺𝒕
𝑰𝑺, −1 < 𝝆𝑰𝑺 < 1

𝒚𝒕
𝒏 = 𝝆𝒀𝒚𝒕−𝟏

𝒏 + 𝜺𝒕
𝒀, 0 < 𝝆𝒀 < 1

𝒚𝒕
∗ − 𝒚𝒕

𝒏 = ∆, ∆≥ 0

Driving processes
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෥𝒚𝒕 = 𝒚𝒕 − 𝒚𝒕
𝒏 – the output gap (in log);

෥𝒚𝒕= −𝛃 𝒓𝒕−𝟏 + 𝒖𝒕
𝑰𝑺 − 𝒚𝒕

𝒏

𝝅𝒕 = 𝝅𝒕−𝟏+ 𝜶 ෥𝒚𝒕−𝟏 𝝅𝒕+𝟏 = 𝝅𝒕+ 𝜶 ෥𝒚𝒕

policy works with a lag – it affects output more rapidly  than it affects inflation 

After observing 𝒖𝒕
𝑰𝑺 and 𝒚𝒕

𝒏 the Central Bank chooses 𝒓𝒕 ADemand : ෥𝒚𝒕+𝟏

ASupply :   𝝅𝒕+𝟐

𝑾𝒕 = 𝐄 (𝒚 − 𝒚∗)𝟐 + λ 𝐄 𝝅𝟐 →      min

λ – relative weight that Central Bank puts on inflation

the most preferred level of inflation is normalized to zero

Simple Backward – Looking Model (Svensson (1997), Ball (1999))

Social welfare 
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Simple Backward – Looking SD Model

Equilibrium
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Temporary shock in 𝜺𝒕
𝑰𝑺
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Permanent shock in 𝜺𝒕
𝑰𝑺
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The Choice of Central Bank

policy works with a lag – it affects output more rapidly  than it affects inflation 

After observing 𝒖𝒕
𝑰𝑺 and 𝒚𝒕

𝒏 the Central Bank chooses 𝒓𝒕 ADemand : ෥𝒚𝒕+𝟏

ASupply :   𝝅𝒕+𝟐

𝑾𝒕 = 𝐄 (𝒚 − 𝒚∗)𝟐 + λ 𝐄 𝝅𝟐 →      min

λ – relative weight that Central Bank puts on inflation
the most preferred level of inflation is normalized to zero

𝛃 𝒓𝒕 + 𝝆𝑰𝑺𝒖𝒕
𝑰𝑺 − 𝝆𝒀𝒚𝒕

𝒏 = 𝑬[ ෥𝒚𝒕+𝟏]

𝝅𝒕 = 𝝅𝒕−𝟏+ 𝜶 ෥𝒚𝒕−𝟏

෥𝒚𝒕= −𝛃 𝒓𝒕−𝟏 + 𝒖𝒕
𝑰𝑺 − 𝒚𝒕

𝒏

The second step is to note that the central bank’s choice of rt has no impact on ෥𝒚𝒕, πt, or πt+1. 

Its first impact is on ෥𝒚𝒕+𝟏, and it is only through ෥𝒚𝒕+𝟏
that it affects inflation and output in subsequent periods 
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The Choice of Central Bank

With assumption of linearity the optimal policy takes the form

𝒒 – ?

𝐄 (𝒚 − 𝒚∗)𝟐 + λ 𝐄 𝝅𝟐 →  min

− 𝛃 𝒓𝒕 + 𝝆𝑰𝑺𝒖𝒕
𝑰𝑺 − 𝝆𝒀𝒚𝒕

𝒏 = 𝐄[ ෥𝒚𝒕+𝟏]

𝐄 ෥𝒚𝒕+𝟏 = − 𝒒 𝝅𝒕+𝟏

෥𝒚𝒕 = 𝑬𝒕−𝟏 ෥𝒚𝒕+ 𝝐𝒕
𝑰𝑺 − 𝝐𝒕

𝒀 =
= − 𝒒 𝝅𝒕 + 𝝐𝒕

𝑰𝑺 − 𝝐𝒕
𝒀

𝒚 − 𝒚∗ = 𝒚 − 𝒚𝒏 − (𝒚∗ − 𝒚𝒏)

𝐄 𝒚 − 𝒚∗ 𝟐 = ∆𝟐 + 𝒒𝟐 𝐄 𝝅𝟐 + 𝝈𝒀
𝟐 + 𝝈𝑰𝑺

𝟐

where 𝜎𝑌
2 and 𝜎𝐼𝑆

2 are the variances of 𝝐𝒕
𝒀 and 𝝐𝒕

𝑰𝑺

𝝅𝒕+𝟏 = 𝝅𝒕 + 𝜶෥𝒚𝒕
= (𝟏 − 𝜶𝒒)𝝅𝒕 + 𝜶 𝝐𝒕

𝑰𝑺 − 𝜶 𝝐𝒕
𝒀

𝐄 𝝅𝟐 =
𝜶𝟐

𝟏 − 𝟏 − 𝜶𝒒 𝟐
𝝈𝒀
𝟐 + 𝝈𝑰𝑺

𝟐 =

=
𝜶𝟐

𝜶𝒒 𝟐 − 𝜶𝒒
𝝈𝒀
𝟐 + 𝝈𝑰𝑺

𝟐

𝒒∗ =
−λ𝜶 + λ𝟐𝜶𝟐 + 𝟒λ

𝟐
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The Choice of Central Bank

𝐄 (𝒚 − 𝒚∗)𝟐 + λ 𝐄 𝝅𝟐 →  min

1) If λ  approaches zero, q∗ approaches zero:   

the central bank always conducts policy so that Et [y˜t +1] is zero. 

Thus output is white noise around zero. The inflation is a random walk.

Discussion

2) If λ rises, q∗ rises: 

the central bank places more weight on inflation stabilization, 

it induces departures of output from its natural rate to bring inflation back to its optimal level

3) If λ approaches infinity, q∗ approaches 1/α. 

the policy of bringing inflation back to zero as rapidly as possible after a shock      

If q∗ = 1/α then Et [y˜t +1] = -(1/α)πt +1 and Et [πt +2] = 0

If λ approaches infinity, the variance of output does not approach infinity with q = 1/α:

even if the central bank cares only about inflation, it wants to keep output close to its natural rate 

to prevent large movements in inflation 

− 𝛃 𝒓𝒕 + 𝝆𝑰𝑺𝒖𝒕
𝑰𝑺 − 𝝆𝒀𝒚𝒕

𝒏 = 𝑬[ ෥𝒚𝒕+𝟏]

𝒒∗ =
−λ𝜶 + λ𝟐𝜶𝟐 + 𝟒λ

𝟐
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The Inflation Targeting

The optimal policy can be interpreted as a type of inflation targeting

𝝅𝒕 = 𝝅𝒕−𝟏+ 𝜶 ෥𝒚𝒕−𝟏

𝐄𝒕[෥𝒚𝒕+𝟏] = −𝒒 𝝅𝒕+𝟏

Since 0 < 𝒒 < 𝟏/𝜶 the 0 < 𝟏 − 𝜶𝒒 < 𝟏

𝐄𝒕[𝝅𝒕+𝟐] = 𝝋 𝝅𝒕+𝟏, 𝟎 < 𝝋 < 𝟏

All optimal policies can be described in terms of a rule purely for the expected behavior of inflation

𝐄𝒕[𝝅𝒕+𝟐] = 𝟏 − 𝜶𝒒 𝝅𝒕+𝟏,

2) For all finite, strictly positive values of λ, 0<φ<1, 

policies take the form of flexible inflation targeting

1) In the extreme case of λ = ∞ (the central bank that cares only about inflation) 

𝒒 = 𝟏/𝜶 and 𝝋 = 𝟎 :      𝐄𝒕[𝝅𝒕+𝟐] = 𝟎

The central bank always tries to achieve its inflation target as quickly as possible.

A central bank behaving this way is said to be a strict inflation targeting. 



Inflation and Monetary Policy

The System Dynamic Model
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The Choice of Central Bank λ = 𝟎
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The Choice of Central Bank λ = 𝟐𝟎𝟎
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The Choice of Central Bank 𝟎 ≤ λ ≤ 𝟐𝟎𝟎
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The Choice of Central Bank 𝟎 ≤ λ ≤ 𝟐𝟎𝟎
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Thus optimal policy can be described as an interest-rate rule: 

the central bank sets the real interest rate equal to its estimate of the equilibrium or natural real rate 

plus a linear function of output and inflation

The Interest Rate Rule

𝒓𝒕
𝒏 = −

𝟏

𝜷
(𝒚𝒕

𝒏 − 𝒖𝒕+𝟏
𝑰𝑺 )

෥𝒚𝒕= −𝜷 𝒓𝒕−𝟏 − 𝒓𝒕−𝟏
𝒏

𝑬𝒕 ෥𝒚𝒕+𝟏 = −𝜷 𝒓𝒕 − 𝑬𝒕[𝒓𝒕
𝒏]

−𝒒[ 𝝅𝒕 + 𝜶෥𝒚𝒕] = −𝜷 𝒓𝒕 − 𝐄𝒕[𝒓𝒕
𝒏]

𝒓𝒕 = 𝐄𝒕 𝒓𝒕
𝒏 +

𝒒

𝜷
𝝅𝒕 +

𝜶𝒒

𝜷
෥𝒚𝒕
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The Interest Rate Rule

Restrictions on the rule: (follows from the linearity of the model and the quadratic objective function) 

1) The real interest rate should be adjusted one-for one with fluctuations in the equilibrium real rate. 

2) since 0< q∗ < 1/α ; 0< λ < infinity 

the coefficient on inflation must be between 0 and 1/αβ and 

the coefficient on the output gap must be between 0 and 1/β

3) The interest-rate rule is a relation between the two coefficients:

the coefficient on y equals α times the coefficient on π

When the coefficient on π is higher, the coefficient on y must be higher. 

If, for example, the central bank cares a great deal about inflation, it should respond aggressively 

to movements in both output and inflation to keep inflation under control; 

responding to one but not the other is inefficient. 

𝒓𝒕 = 𝐄𝒕 𝒓𝒕
𝒏 +

𝒒

𝜷
𝝅𝒕 +

𝜶𝒒

𝜷
෥𝒚𝒕
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The Interest Rate Rule SD Model
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Simple Forward – Looking Model

New Keynesian IS curve :

New Keynesian Phillips curve :

Aggregate demand 

Aggregate supply 

𝒚𝒕 = 𝐄𝒕 𝒚𝒕+𝟏 −
𝟏

𝜽
𝒊𝒕 − 𝐄𝒕 𝝅𝒕+𝟏 + 𝒖𝒕

𝑰𝑺, 𝜃 > 0

𝝅𝒕 = 𝜷𝐄𝒕 𝝅𝒕+𝟏 + κ 𝒚𝒕 − 𝒚𝒕
𝒏 , 0 < β < 1, κ > 0

𝒖𝒕
𝑰𝑺 = 𝝆𝑰𝑺𝒖𝒕−𝟏

𝑰𝑺 + 𝜺𝒕
𝑰𝑺, −1 < 𝝆𝑰𝑺 < 1

𝒚𝒕
𝒏 = 𝝆𝒀𝒚𝒕−𝟏

𝒏 + 𝜺𝒕
𝒀, 0 < 𝝆𝒀 < 1

Driving Shocks
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The Choice of Central Bank

𝐄 (𝒚 − 𝒚𝒏)𝟐 + λ 𝐄 𝝅𝟐 →      min

There is no conflict between output stabilization and inflation stabilization

Suppose the central bank conducts policy :

𝐄𝒕 𝝅𝒕+𝟏 = 𝟎

If the central bank chooses 𝒊𝒕 so that 𝒚𝒕 = 𝒚𝒕
𝒏, 

it achieves not only its output objective, but its inflation objective as well. 

This result, which is due to Godfriend and King (1997), is referred to by Blanchard and Galí (2007) 

as the divine coincidence.

𝝅𝒕 = κ 𝒚𝒕 − 𝒚𝒕
𝒏

𝒚𝒕 = 𝐄𝒕 𝒚𝒕+𝟏 −
𝟏

𝜽
𝒊𝒕 + 𝒖𝒕

𝑰𝑺,
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Divine Coincidence

Consider a rise in 𝒚𝒕
𝒏. (it could be the result of a favorable technology shock):

1) The shock naturally makes firms want to produce more at a given level of prices.

Thus if the central bank takes no action to change inflation, actual output rises along with the 

flexible-price level of output, just as the central bank wants.

2) It stems from the lack of backward-looking behavior in price-setting. 

If some disturbance were to push the economy away from its flexible-price equilibrium, 

there would be no force keeping it away. 

As a result, there would be no need for the central bank to manipulate inflation (or expected 

inflation) to move the economy back to the flexible-price equilibrium.

Intuition behind the divine coincidence
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Implementing the Optimal Policy

The central bank wants to achieve 𝒚𝒕 = 𝒚𝒕
𝒏 and 𝝅𝒕 = 𝟎 each period; 

it wants to hold with 𝒚𝒕 = 𝒚𝒕
𝒏, 𝐄𝒕 𝒚𝒕+𝟏 = 𝐄𝒕 𝒚𝒕+𝟏

𝒏 and  𝐄𝒕 𝝅𝒕+𝟏 = 𝟎

𝒓𝒕
𝒏 – the economy’s natural rate of interest, 

the real interest rate that would prevail with flexible prices

The central bank should set the nominal interest rate equal to the natural interest rate

Clarida, Galı and Gertler (2000), Galı (2008): things are not so simple

Although the desired outcome of  𝝅𝒕 = 𝟎 and 𝒚𝒕 = 𝒚𝒕
𝒏 for all t is one equilibrium, 

there are also equilibria with spontaneous, 

self-fulfilling departures of actual and expected inflation from zero 

𝒊𝒕 = 𝜽 (𝐄𝒕 𝒚𝒕+𝟏
𝒏 − 𝒚𝒕

𝒏 + 𝒖𝒕
𝑰𝑺 } =

=  𝒓𝒕
𝒏



Inflation and Monetary Policy

Implementing the Optimal Policy

The way for the central bank to avoid this problem

The central bank to adopt a rule 

that responds to the current values of inflation and the output gap

𝒊𝒕 = 𝒓𝒕
𝒏 +𝛟𝝅 𝐄𝒕 𝝅𝒕+𝟏 +𝛟𝜸 𝐄𝒕 ෥𝒚𝒕+𝟏

𝒊𝒕 = 𝒓𝒕
𝒏 +𝛟𝝅𝝅𝒕 +𝛟𝜸෥𝒚𝒕

γ =
𝟏 + 𝜷 + 𝜶 ± 𝟏 + 𝜷 + 𝜶 𝟐 − 𝟒𝜷

𝟐

𝛞𝒕 = 𝑨 𝐄𝒕 𝛞𝒕+𝟏

෥𝒚𝒕
𝝅𝒕

= 𝑨
𝐄𝒕෥𝒚𝒕+𝟏
𝐄𝒕𝝅𝒕+𝟏

𝑨 =
𝟏

𝟏 −𝛟𝝅

𝜽

𝜅 𝜷 + 𝜅
𝟏 − 𝛟𝝅

𝜽
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Interest Rate Rules

Friedman (1960) and others famously :

Central bank should follow a k-percent rule - keep the money stock growing steadily at

an annual rate of k percent (where k is some small number, such as 2 or 3 

Rarely : The measures of the money stock that the central bank can control tightly, 

such as high-powered money, are not closely linked to aggregate demand. 

The measures of the money stock that are often closely linked with aggregate demand, 

such as M2, are difficult for the central bank to control. 

In many countries the relationship between all measures of the money stock and 

aggregate demand has broken down in recent decades

Modern central banks almost universally conduct policy 

not by trying to achieve some target growth rate for the money stock, 

but by adjusting the short-term nominal interest rate 

in response to various disturbances
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Taylor Rule

𝒊𝒕 = 𝒂 +𝛟𝝅𝝅𝒕 +𝛟𝜸 𝐥𝐧 𝒀𝒕 − 𝐥𝐧 𝒀𝒕
𝒏 , 𝛟𝝅>0, 𝛟𝜸>0 

𝒊𝒕 = 𝒓𝒕
𝒏 +𝛟𝝅(𝝅𝒕−𝝅

∗) + 𝛟𝜸 𝐥𝐧 𝒀𝒕 − 𝐥𝐧 𝒀𝒕
𝒏

𝝅∗ = ( 𝒓𝒕
𝒏 − 𝒂 ) / 𝛟𝝅
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Quarter Projection Model : Central Bank of Ukraine
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Quarter Projection Model : Central Bank of Ukraine
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Quarter Projection Model : Central Bank of Ukraine

Previous model don’t take into account Exchange Rate. 

Next model will include impact and depending of Exchange Rate. 
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