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Inflation and Monetary Policy
Simple Backward — Looking Model (Svensson, Ball)

y:— output, y; — the economy’s flexible-price output,
y: — the Walrasian levels of output; all in logs;

1, — inflation; i1 =1;.1 — E;_4[m;] — real interest rate
Aggregate demand
_ o s 5 )
IS curve : Ve = —B1ri_1+us, B>

Aggregate supply

— A
accelerationist Phillips curve : \nt = M1+ (Y1 — Ye1), @ > Oj
Driving processes
shock to the IS curve u{s PISut 1T 8 —-1<pis<1
shock to the flexible-price level output Yt — pYYt—l + gt, 0<py<l1
glS, € — white noises

Y — Yt =4, A> 0




Inflation and Monetary Policy
Simple Backward — Looking Model (Svensson (1997), Ball (1999))

Yy =y:—yi — theoutput gap (in log);

-

Y= —PBri1+ u{S —y¢

T =T 1T AYi_q

~

J

T 1 =M+ AY;

After observing ui® and y* ==) the Central Bank chooses r, ==» ADemand : ¥;:1

ASupply : .4, =
policy works with a lag — it affects output more rapidly than it affects inflation

Social welfare

W,=E[(y —y)?| +AE|r?] — min

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




Inflation and Monetary Policy
Simple Backward — Looking SD Model
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Inflation and Monetary Policy

‘'emporary shock in &!°

— temporary shock in ulS
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Inflation and Monetary Policy

Permanent shock in &
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Inflation and Monetary Policy
The Choice of Central Bank

After observing ul® and y? =) the Central Bank chooses r, == ADemand : V;.1

ASupply : 149 =)
policy works with a lag — it affects output more rapidly than it affects inflation

W,=E[(y —y)?|+1E|r?] — min

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

The second step is to note that the central bank’s choice of r; has no impact on y¢, m, or T,,.

Its first impact is on y,, 4, and it is only through y,,4
that it affects inflation and output in subsequent periods

_ ~ IS
Bry+ pisui® — pyYr = E[ Yiiql Y= —Bre1tu’ —yr
T = M1+ AV g




Inflation and Monetary Policy
The Choice of Central Bank

—Bre+ prsur’ — pyyy = E[ Vi)

With assumption of linearity the optimal policy takes the form

E[Vi11] = —q 44 q -7
o Ve=Ei 1 Vet e’ —€ = ° Myyq =M+ aAY,y
=—qm,+ e —€f =(1l-aq)mn, +ae® —ael
” n * n az 2 2
¢ Y-y =0-y)-0"-y" 0E[n'2]=1_(1_aq)2(0'y+0'15)=
E[(y — ¥*)?] = A% + q? E[n?] + 0% + a7 a? ,
: = (0% + of5)
where o and o%are the variances of €/ and €/® aq(2 — aq)

B 2

° E[(y —y)?| +1E[r?] - min [ —Aa + V2 2a? + 42 }
g =
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Inflation and Monetary Policy
The Choice of Central Bank

—Bre+ prsut’ — pyyr = E[ Vei4]
E|(y —y9)?| + LE[r?| - min

. —Aa+VAZaZ + 4
q = 2

Discussion

1) If A approaches zero, g+ approaches zero:
the central bank always conducts policy so that E, [y~ ,,] IS zero.
Thus output is white noise around zero. The inflation is a random walk.

2) If Arises, g#*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 A approaches infinity, g* approaches 1/a.
the policy of bringing inflation back to zero as rapidly as possible after a shock
If gx = 1/a then E, [y, .,] = -(Y/a)m,,, and E, [T, ,,] = O
If A approaches infinity, the variance of output does not approach infinity with g = 1/a:
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




. Inflation and Monetary Policy
A The Inflation Targeting

The optimal policy can be interpreted as a type of inflation targeting
Ty =T 1+ Ay, q

~ Ei[mtei2] = (1 — aq) meyq,

E¢[Yer1]l = —q 141 = e o

Since0<g<1l/a the 0<1—-ag<1
E([Tei2] = @ eiq, 0<op<1

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

1) In the extreme case of A = « (the central bank that cares only about inflation)
q:]./a and(p=0 Et[Tl't_|_2] — O

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.

2) For all finite, strictly positive values of A, 0<¢<1,
policies take the form of flexible inflation targeting




Inflation and Monetary Policy
The System Dynamic Model
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Inflation and Monetary Policy
The Choice of Central Bank A =0
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Inflation and Monetary Policy
The Choice of Central Bank X =200
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Inflation and Monetary Policy
The Choice of Central Bank 0 <A <200
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Inflation and Monetary Policy
The Choice of Central Bank 0 <A <200

GDP gap
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Inflation and Monetary Policy

The Interest Rate Rule

1
n_ __

= IS

B (y? o ut+1
Y= —B(ri—1 —1¢—1)

E(l Y1l = =By — E¢[rE])

—q[ 1t + ay.] = —B(r — E[r¢])

4 )

q aq
r = E¢r{] +E7Tt +F)’t

N J

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




. Inflation and Monetary Policy

The Interest Rate Rule

4 q aq )
re = E¢[1?] ‘|‘E7Tt +77t

- J

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< g < 1/a; 0< A < infinity
the coefficient on inflation must be between 0 and 1/aB and
the coefficient on the output gap must be between 0 and 1/8
3) The interest-rate rule is a relation between the two coefficients:
the coefficient on y equals a times the coefficient on 17
When the coefficient on 1T 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.




Inflation and Monetary Policy
The Interest Rate Rule SD Model
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Inflation and Monetary Policy
Simple Forward — Looking Model

Aggregate demand
New Keynesian IS curve :

1

[Yt = E¢|ye+1] — E(it — E¢[mq]) + u{S, 6 > OJ

Aggregate supply
New Keynesian Phillips curve :

[nt = BE ] ke —yD),  0<B<1, k> o}

Driving Shocks

IS _ IS IS
u® = psuy’y + &, —1<pis <1

yt = pyyiq+ el 0<py<1




. Inflation and Monetary Policy
2 The Choice of Central Bank

E[(y —y")?| +AE|r?] —  min

There is no conflict between output stabilization and inflation stabilization

Suppose the central bank conducts policy :

1 E(lm; 1] =0
Ve = Eelyer1] — Elt + u{S’

me = x(y — y9)

If the central bank chooses i; so that y, = y},
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 Gali (2007)

as the divine coincidence.
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Inflation and Monetary Policy
Divine Coincidence

Intuition behind the divine coincidence

Consider a rise in y¢. (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.




. Inflation and Monetary Policy
Implementing the Optimal Policy

The central bank wants to achieve y, = yi* and m, = 0 each period,;
it wants to hold with y, = y, E/[y;41] = E; [¥r41] and Ei[m 4] =0

ip =0 { B[y}l —yD) +up}=
— 1‘?

r¢ — 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, Gali and Gertler (2000), Gali (2008): things are not so simple

Although the desired outcome of m; = 0 and y, = y? for all tis one equilibrium,
there are also equilibria with spontaneous,

self-fulfilling departures of actual and expected inflation from zero




Inflation and Monetary Policy
Implementing the Optimal Policy

The way for the central bank to avoid this problem

ir =71¢ + Op E[meq] + &y E[Vii4]

e = AE[1p4]

yt] 1 Etyt+1] A= V)
T E;meiq

1+B+a+/(1+B+a)?—4p
2

Y:

The central bank to adopt a rule
that responds to the current values of inflation and the output gap

ir =71¢ + Gy + Gy,
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. Inflation and Monetary Policy

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




Inflation and Monetary Policy
Taylor Rule

ir=a+ ¢,m+ ¢, (InY, —In¥Yy ), ¢.>0, ¢,>0

= (ry—a)/ g




Inflation and Monetary Policy
Quarter Projection Model : Central Bank of Ukraine

Main equations

Y = ?1: + Vi

Ve = @, Fo1 + BiFesr + ViZeor — 81Ty + 6, W, + 9,9 + pyfot, +p,f, + E1t

OTC = @, WO + Byesy + V2 (Mo + DSy — AZ,_1) + 8,9, + G224 + 0, + pp (" —7]) + &3,
il = azij_y + (1 — ;)7 + mfyy + B (45 — i) +vaP) + &3,

Se = AySeyy + (1 — ag)(Se-1 + 2(AZ, + rf — ") /4) + (i — i, + prem)/4 + &4,

th, = astby_y — By, + ¥sPi + 65z, + Osfot, + &5,

(1)
(2)
(3)
(4)
(5)
(6)




Inflation and Monetary Policy
Quarter Projection Model : Central Bank of Ukraine
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Inflation and Monetary Policy
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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