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Appendix || The Algebra of
5-A | Rational

Expections

The methodology of this appendix is similar to the methodology

developed by Sargent and Wallace (1975).
We start from the system (5-1 to 3) and first solve Equation

(5-3) forr,
r = b'1¢mt - b'lpt - b'lyt - b'1u3t
Substituting this last expression and (5-4) and (5-5) in (5-2) gives'

Ye~Ypt =87 cb'1¢mt - cb'lpt - cb‘lyt -cb1 Ug,
-cEp,,, tcEp, + Ug,

Adding (cbly_ , - cb™ly_,) in the above expression gives

. yt_yn,t +Cb-1(yt'yn’t)=g+0b-l¢mt—Cb~1pt
: -1 -1
—cEpH1 +cEpt—cb yn’t+u2t-cb Ugy

Then

Yt~ Vnt =g/(L+cbl) + (b7 /[1+cb ] )om, (A5-1)
y . - (ebM[1 +cb ) )p, |
: ; - (¢/[1 +cb 1 ])Ep,,; + (c/[1 +cb ™ ])ED,
;,‘ ¥
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= (oM [1+cb D)y, + (UL + b )uy, ,
- (b H/[1 +cb ] )uy,

Equating this last expression to (5-1) we have

ap, -akp, + k,yc'tl_1 tu,, =g/(1+ cbly+ (eb71/[1 + cb'1])¢mt
= (b1 /[1+cb ])p, - (c/[1 +cb ) Ep,,, +(c/[1+cb 1] Ep,
- (b1 +co )y, + (/L +ebT ] uy,
- (cb7/[1 +cb ] )uy,

Solving the last expression for p, the following expression is obtained

B = JoEpy +J Epy g + g (0my -y, )+ 3y, 4y (A5-2)

Uy, tdgug, tdgug, +J;

where
Jy=(a+c/[1+cb71])/8

Jy = (-¢/[1+cb™1])/6
Jy=(cbH/[1+cb1])/0

J3= -k /0
J,=-1/6
Jg = (1/{1 +cb1])/0
Jo = =9

gy = (@/[1+cb1])/0
9=a+cbl)1+cbl)

Equation (A5-2) can be written more compactly as
py =JoEp, +J Ep; . + N, (A5-3)
where
Ny =dg(om, =y, ) +Jgy, oy *dp *wy
and
wy = Jyuy, gy, ¥ Jgly,

is a random variable normally distributed with zero mean.
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Taking expectations in (A5-3) conditional on the information
available as of the end of period ¢t - 1 the following expressions are
obtain_ed:

Ep, =JyEp, +J Ep,,, +EN, (A5-4)

and
\

Ep, = (J,/[1-Jy]) Ep,,, +(1/[1-J,])EN,  (A5-5)
this last expression can be generalized to
Epy,; = (/11 -Jg1) Epyjyy + (L[ -J]) EN,,; (A5-6)

Repeatedly substituting (A5-6) in (A5-5), we obtain,

Ep,=(1/[1-J1) >, W/1-J,1VEN,,;  (A5-7)
j=0

+ (Jll[l -J0] )n+1 Ept+n'+1

Now notice that 0 < J1 /(1 - JO) =1/1- b'l) < 1, then it is assumed
that lim (J,/[1 -J;] )"*1 ~ 0. Then the limit of (A5-7) for n ap-
n= o

proaching infinity gives the following equation

Ep,=(1/[1-4,1) D (J;/[1-d41V/EN,,, (A5-8)
j=0
or, for period ¢t + 1

Ep,, = (1/[1-J51) X (J,/[1-J31YEN,, (A5-9)
j=0

From Equations (A5-8) and (A5-9) we notice that we should ob-
tain some workable relationship for ENt +j in order to get an expres-
sion representing the formation of expected prices. We know from
(A5-3) that

)+J J, +w,. . (A5-10)

Npsj=dy (0my,; -y 3V t+jo1 Y7 T Wy

n,t+j




172 Short Term Macroeconomic Policy in Latin America

In order to apply the expectation operator above we need an assump-
tion about the stochastic process followed by y, ;. For simplicity I
will assume that y, , follows an autoregressive process

yc,t = ayc,t-l te

where e; is an independently distributed random term with zero
mean. This assumption is not restrictive; any other process in the
class of ARIMA processes can be assumed without loss of generality.
It can be proved that the nature of the process for Ve t will be
reflected in the autoregressive-moving average terms for Vet in the
transfer function for p; (see Appendix B for the derivation of the
transfer function).

Applying the expectation operator in (A5-10) we obtain

ENHJ. =J, (E¢mt

) +dgaly, |+ (A5-11)

n NLdl c,t-1

Substituting (A5-11) in (A5-8)-(A5-9), and considering that
Jyl(1~Jdy) =1/(1-b)and thatJ, /(1 -J,)=1/1- b-1) we have

Ep = (1/[1-b]) X, (1/[1-6" 1) (Bom,, - y,,,)  (A5-12)
j=0

S IL=d5) D (@/[1-61 D)y, g e

j=0
or
Eppy = (UIL-61) Y (U1 -7 1) (Bom, . (A5-13)
=0
=Yy pajer) + /1 - J] z a/[l‘b-ll)j+lyc,t-1+co
where

¢ = (glelb ~11) 3 (L/[1-b711)
j=0
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It should be noticed that in Equations (A5-12) and (A5-13) .
the term (a/[1-b-1]) is less than one so the coefficient of Ye.t-1
converges to a finite number.

Equations (A5-12) and (A5-13) correspond to Equations (5-6)
and (5-7) of Section 2.
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