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Dynamic Aggregate Demand — Aggregate Supply (Rev’d)

In this set of notes, we examine the behavior of the economy over time when the central bank targets the
interest rate using a type of Taylor rule, wherein higher inflation induces the Central Bank to raise the
target Fed funds rate so as to raise the real interest rate (the derivation follows Chapters 21-22 in the
textbook). We define a relationship between aggregate demand and inflation rate (and real interest rates)
that lowers investment and hence aggregate demand. Aggregate supply is determined by an expectations
augmented Phillips curve, so higher inflation results when expected inflation is higher, when input costs
rise, and output exceeds potential output (i.e., inflation is below the natural rate). The actual level of
output and rate of inflation depends on both supply and demand. Over time, the inflation rates adjusts as
expected inflation adjusts to match what actual inflation. Over the medium run, monetary and fiscal
policies have no effect on output.

1. Derivation of the Aggregate Demand Equation

IS curve:
(1) Y; =Ytp_a(rt_rt*)+ft

Where Y is output, ¥ is potential output, r is the real rate of interest, * is the real natural rate of
interest, and f'is a demand shock (e.g., increase in government spending)

Fisher Equation:

() 1y =l — EyTteyq
Where E;m;,q is the expected inflation rate.

(Simple) Monetary Reaction Function:

(3) it = T[t + Qn(ﬂ't - T[T) + T‘t*

Where 77 is the target inflation rate (2% for the Fed). Rearrange (3) by bringing the inflation rate
to the left hand side; one obtains Figure 21.7 in the textbook. Equation (3) is a simplified form of
the general Taylor rule for monetary policy:

(33) it = T[t + Qn(ﬂt - T[T) + Hy(Yt - YP) + rt*

Adaptive Expectations (for now):

4) EiTtey, = T



Combining these equations yields a dynamic aggregate demand equation (assuming the simple
monetary reaction function):

&) Y=Y —ab(n,—n")+f;

Where the aggregate demand curve is downward sloping in inflation-output space (see Figure
21.4 in the textbook).

2. The Aggregate Supply Equation

The Aggregate Supply Equation is given by:

(0) m = E_qmy + ¢ + f(Y, = ¥F)

Where E;_,m,is the inflation expected for period t as of last period, c is the change in input costs.
This expression is also sometimes called the expectations augmented Phillips curve (the
relationship to unemployment is obvious if “Okun’s Law” holds:

(7) ug —uf = -9, = ¥)

Where u is the unemployment rate, u” is the natural rate of unemployment.

Using adaptive expectations, one obtains:

(8) M =My + ¢+ (Y —YF)

Which is displayed in Figure 21.14. This expression means the Aggregate Supply curve is shifted
up when (1) past inflation is higher, (2) input costs rise, or (3) output exceeds potential output. If
one takes the lagged inflation term to the LHS, one sees that inflation accelerates if (1) costs
rise, or (2) output exceeds potential.

3. Dynamic Aggregate Demand and Aggregate Supply

One can solve for output using DAD-AS if either one substitutes equation (5) into (8) to obtain

the equilibrium inflation rate, or equation (8) into (5), to obtain the equilibrium output gap. The
latter is (assuming 6y = 0, 6, = 1):

_yPy = _ i 1
©  C-¥H=-(55) o+,
Solving for equilibrium inflation:

i
10 m = (1+ ,6’) )+ (1+aﬁ)f



The exogenous variables are lagged inflation, input costs (e.g., oil prices determined by Saudi
Arabia, or imported goods with added tariffs) and aggregate demand shocks (government
spending, taxes). Equilibrium is shown in Figure 21.16.A where output exceeds Y7.
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