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 Web Appendix 14: The AS–AD Model 
 

 

This appendix follows the main steps in the text, using linearized models.  

 

A14.1 The AS Curve 

 

The aggregate supply curve is the same independently of the exchange rate regime. It 

was derived in Web Appendix 13 as: 

 

(A14.1)         AS 

 

where  is the output gap to be denoted y and the supply shock term s will be 

assumed to remain equal to zero. Similarly  is the foreign output gap. 

The coefficient a is the sensitivity of inflation to deviations of output from its long-

run equilibrium or trend level. As in the text,  is the expected or core rate of 

inflation used in wage negotiations.  

 

A14.2 AD under Fixed Exchange Rates 

 

The book explains verbally how inflation affects the IS and TR curves. This reasoning 

can be formalized in a fashion similar to that in Fig. 14.3, where the horizontal axis 

represents the output gap y. We begin with the IS and TR conditions:  

 

(A14.2)      IS 

 

(A14.3)         TR 

 

where the constant term b0 is set appropriately to ensure that when the economy is in 

long run equilibrium – to be defined later – IS holds. Note that in (A14.2) g is meant 

to be an indicator of fiscal policy (a catch-all term which includes both public 

spending and tax effects) which is equal to zero in the long run. Recall also that the 

real exchange rate σ captures the effect on demand via the current account. The 

Taylor is now complete, showing how the central bank reacts to output fluctuations 

and to deviations of the actual inflation rate  from its target . As explained in the 

text,  > 1; a common assumption is that  = 0.5 and  = 1.5. Now that we do not keep 

the Keynesian assumption of zero inflation, we have to distinguish between nominal 

and real interest rates, i and r respectively. It is the real interest rate r that affects 

consumption and investment spending decisions in the IS curve, while it is the 

nominal interest rate i that is set by the central bank. The two rates are linked via the 

Fisher condition presented in Section 14.3: 
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(A14.4)   ,     Fisher condition 

 

where e
 is the expected inflation rate. In theory, real and nominal interest rates differ 

by expected inflation. Here we do not distinguish between this expected inflation with 

the core rate of inflation that appears in the AS curve. This is not entirely correct, but 

makes things considerably easier.  

 

Finally, recall the interest parity condition: 

 

(A14.5)  i = i*     Interest parity condition 

 

(A14.4) and (A14.5) say that the real interest rate is . 

 

We know that, when the exchange rate is fixed, the central bank must give up its 

policy autonomy so that the TR equation (A14.3) is simply ignored.  

 

The channel by which inflation affects aggregate demand is through the real exchange 

rate , when the nominal exchange rate is fixed at . Let us start from a 

situation (point A0 in Fig. 14.3) in which the real exchange rate is at its equilibrium 

level ,
1
 while taking the foreign price level P* as constant. Under these 

conditions, the real exchange rate is determined by the evolution of the domestic price 

level P. Starting at P0 corresponding to point A0, the rate of inflation is:  

 

 or  

 

which allows us to describe the evolution of the real exchange rate in the presence of 

inflation:  

 

(A14.6)  , 

 

where the last step reflects a normalization (redefinition) of price levels such that 

P0/P* = 1.
2
 This simply says that when domestic inflation exceeds foreign inflation 

(remember P* is constant so foreign inflation π* = 0), the real exchange rate 

appreciates (our goods become more expensive relative to foreign goods).  

 

Plugging (A14.4), (A14.5) and (A14.6) into the IS condition (A14.2) we obtain:  

                                                 
1
 The real equilibrium exchange rate is presented in Chapter 15. 

2
 Price levels are indices defined to have a particular value (100 or 1) on a particular reference 

date. Here we simply say that at point A0, P0 and P* are defined to both be, e.g. 100.  
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(A14.7)     AD 

 

This is the AD curve presented in the text.
3
 The key result is the last term: a higher 

inflation rate reduces aggregate demand y, all other things held constant. An increase 

in inflation reduces demand by inducing a real exchange appreciation; conversely, a 

decline in inflation increases demand by causing a real exchange rate depreciation.  

Note also the role of expected or core inflation e
: it has a positive effect on demand! 

Recall that the domestic nominal interest rate is set at the world level i*, so the higher 

core inflation is, the lower the (anticipated) real interest rate and hence the higher the 

level of spending in the form of consumption and investment. (A14.7) shows what are 

the variables that make the AD curve shift: fiscal policy (the term g), the foreign 

interest rate i* and output Y*, as well as a change in the equilibrium real exchange rate 

.  

 

A14.3 The Complete System under Fixed Exchange Rates 

 

We look at the short run, i.e. the “period after”. The complete system is now reduced 

to two equations, AD and AS, i.e. (A14.1) and (A14.7), which determine the two 

endogenous variables y and π, shown on Fig. 14.5, along with the definition of the 

long run presented in the text: 

 

(A14.8)       Long run AD 

 

(A14.9)   ,     Long run AS 

 

and, by assumption, there is no shock so s = 0. The first equality in (A14.8) defines 

the long run when there is no surprise and therefore expected inflation cannot 

rationally differ from actual inflation. The equality  = * says that domestic and 

foreign inflation rates cannot diverge forever because the real exchange rate would be 

appreciating or depreciating forever.  

 

For the short run, we just combine the AS and AD equations (A14.1) and (A14.7) to 

solve for the endogenous variables y and π. We also note that the long-run restriction 

that defines b0 in (A14.2) implies that . The solution is: 

 

(A14.10)   

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

                                                 
3
 Well, almost. The text does not distinguish between the nominal and real interest rates, so 

core inflation does not affect output. Formally, the text has b2i* instead of . This 

additional effect is discussed just below.  
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(A14.11)   

 

Consider, as in Fig. 14.6, a temporary increase in g, the fiscal policy indicator. It is 

temporary because the government’s budget constraint precludes indefinite 

expansionary policies. We see that when g rises, both the output gap and inflation 

increase, as shown by the move from A to B in Fig. 14.6.  

 

This figure also shows what happens next when expected (or core) inflation e
 starts 

catching up with actual inflation. (A14.10) and (A14.11) give the answer. From 

(A14.10) the effect of e
 on y is  and from (A14.11) the effect on 

actual inflation is . We see that as core inflation rises, actual inflation 

rises unambiguously, a clear implication of the graphical AS-AD analysis. The effect 

on output, however, is less clear-cut than in the text. The reason, as noted above, is 

that the text does not use the real interest rate r in IS; it simplifies by using the 

nominal rate i. This amounts to ignoring the term b2 in (A14.10). In this case, when e
 

rises output declines unambiguously and actual inflation rises, as shown by the move 

from B to C in Fig. 14.6. Yet, every else remaining unchanged, an increase in e
 

reduces the real interest rate, which increases demand proportionally to b2, see 

(A14.2). This is why if b2 were large enough (if ), the decline in the real 

interest rate would exert an expansionary effect that more than offsets the 

contractionary effect associated with the real appreciation, itself a consequence of a 

higher actual inflation rate in response to the rise in core inflation. This effect would 

push the AD schedule to the right in Fig. 14.6. 

 

A14.4 AD under Flexible Exchange Rates 

 

In a flexible exchange regime, the central bank recovers its autonomy and its actions 

can change the exchange rate. The three endogenous variables are now inflation, 

output and the real (and nominal
4
) exchange rate. With interest rate given, i = i*, we 

can see that the TR equation (A14.3) determines output, which in turn determines the 

real exchange rate (see the table at the end of Web Appendix 11&12).  

 

Combining (A14.1), (A14.3) and (A14.5), we find output: 

 

(A14.12)   
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4
 At any moment the price level is determined by past inflation and the nominal exchange rate 

is S = σP*/P.  
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Combining (A14.1) and (A14.12) and using the long run restriction on b0, we find the 

inflation rate:  

 

(A14.13)   



 
a(i*i)  e  a  s

 a
. 

 

Finally, combining (A14.2) and (A14.12), the real exchange rate is found to be: 

 

(A14.14)   



 
b1gb3y *

b4


( b2 ab2 )( e )s  (i*i)

b4 ( a )
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Note that fiscal policy does not affect output in (A14.12); it does affect the real 

exchange rate in (A14.14). As explained in the text, a fiscal expansion leads to an 

offsetting real exchange rate appreciation. The same applies to foreign disturbances 

captured by the foreign output gap y*. 

 

A14.5 The Complete System under Flexible Exchange Rates 

 

The complete system explains the three endogenous variables: output y, inflation π, 

and the exchange rate σ. The three long run conditions are, as stated in the text:  

 

(A14.15)    



  e     Long run AD 

 

(A14.16)         Long run AS 

 

(A14.17)         Long run PPP 

 

As in Figure 14.13, we now examine the short-run effects of an expansionary 

monetary policy described as a permanent increase d�̅� in the inflation target �̅� and the 

corresponding increase in the neutral interest rate 𝑖̇:̅  d �̅�  = d𝑖̇.̅ In the long run inflation 

will increase by the same amount as indicated by (A14.15) while output will return to 

its trend as implied by (A14.16); this is point C.  

 

In the short run, (A14.12) shows that output increases by 



dy 
( 1)

 a
d  because            

 > 1. Similarly, (A14.13) implies that inflation increases by



d 
a( 1)

 a
d . This 

explains the move from A to B in Fig. 14.13.  

 

The next step corresponds to the evolution of core inflation. As e
 rises, we see from 

(A14.12) that output declines, while (A14.13) shows that inflation rises. In Fig. 14.13, 

we move from B toward C. 
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