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This paper addresses two issues raised by the use of one 
particular form of the expectations augmented Phillips curve 
for policy simulations. The first question concerns the de-
finition of the two determinants of inflation, namely cyclicai out-
put and expected inflation. The second deals with the approp-
riateness of using the lagged rather than the current value of 
cyclical output in the inflation function. 

Cyclical output is defined in the standard way as the ratio 
of actual output to exogenous supply. However, the definition 
of exogenous supply used here differs from the usual one (i.e., 
trend output) in that it includes the difference between actual 
and trend real agricultural output as well as the difference bet-
ween actual and trend real imports. By using these components 
as separate determinants of inflation, it is possible to show that 
they are indeed supply rather than cyclical demand induced 
phenomena. 

Various alternative estimates of expected inflation prove to 
be much less satisfactory than the set used in the policy simu-
lations for the purpose of estimating a money demand function. 
The results of this test justify the original choice of expected 
inflation estimates. 

Finally, this paper demonstrates that the influence of cyclical 
output on inflation is lagged rather than contemporaneous. 

The expectations augmented Phillips curve used in Fry (1978) 
has inflation, i, determined by the lagged cyclical component of real 
output, Inx^ , and expected inflation, i*. All prices are increased by 
the expected inflation rate. Then interaction between demand and 
supply determines with a lag whether "real" prices, i.e. prices adjus-
ted for expected inflation, rise or fall. The ordinary least squares 
(OLS) regression equation reported in Fry (1978) for the period 1950-
1976 is (standard errors in brackets) : 
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i = 1.8408 InXt-i + 1.0278 i* (1) 

(0.6182) (0.1053) 

R2
 ; = 0.401 DW ,= 1.908 

As expected, both variables affect positively (and significantly) the 
rate of inflation. Also, as suggested by the theory, the coefficient of 
i* is not significantly different from one. 

Neither InXf! nor i* is an observable variable. Hence, the first 
question is whether or not the variables used in equation (1) are 
reasonable approximations to the cyclical component of real gross 
national product (GNP) and expected inflation. The second question 
is whether or not there is a' lagged rather than contemporaneous 
effect of cyclical output on inflation. This paper addresses these two 
problems.. 

The cyclical component of real GNP is proxied by the ratio of 
actual real GNP, y, to exogenous supply, y*. Exogenous supply is 
defined as trend real GNP plus the difference between actual and 
trend real agricultural output plus the difference between actual and 
trend real imports. For industrial countries, exogenous supply is usu-
ally defined as trend real GNP. The treatment here of fluctuations in 
agricultural output .and imports as components of exogenous supply 
rather than of cyclical real output might well be questioned. 

Were fluctuations in agricultural output and imports cyclical 
phenomena, they should exert a positive influence on inflation. In 
this case, such fluctuations would indicate changes in domestic 
demand pressure and, hence, shifts up or down fixed supply curves. 

Fluctuations in agricultural output and imports can be treated 
as separate variables. The ratios of actual agricultural output and 
imports to their respective trends are defined as w and v. The cycli-
cal component of real GNP is now measured as the ratio of actual 
to trend real GNP, denoted z. The OLS estimate of the new function 
is : 

i = 1.7912 InZt-i — 0.4074 Inwt-X — 0.2177 lnv M + 1.0027 i* (2) 

(0.5302) (0.2830) (0.0690) (0.0954) 

R2 = 0.507 DW = 1.934 

The coefficients of w and v in equation (2) are both negative. 
Hence, w and v cannot be cyclical phenomena, i.e. fluctuations cau-
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sed by shifts in demand. This test supports the contention that fluc-
tuations in both agricultural output and imports should be treated 
as components of exogenous supply. 

Expected inflation, i*, in equations (1) and (2) is the rate of inf-
lation predicted from the OLS estimate : 

i = 0.0381 + 0.2858 i t-i + 0.2108 it_2 + 0.1359 it-3 (3) 

(0.0240) (0.1692) (0.0830) (0.1725) 

R2 = 0.155 F = 3.4 DW = 1.614 

The coefficients of the lagged inflation rates were determined by 
an unconstrained Almon polynomial of first degree (Almon, 1965). H 
The justification for using such a series is that it provides unbiased 
and hence partly rational expectations about the rate of inflation. It 
seems reasonable to assume that expectations regarding the future 
inflation rate might be formed on the basis of a weighted average 
of past rates of inflation. This is just what equation (3) provides. 

A simpler mechanism, though producing biased predictions in 
most instances, for the formation of expectations is the standard 
adaptive or error learning system : 

i* = iVx + X ( U — i*t-i) (4) 

Equation (4) can be rewritten : 

i* = H - i + (1-X) ¡V i (5) 

Equation (5) may be expanded : 
i* = \ i t _ 1 + X(1-X)it-2 + W-Wh-3 + + (6) 

Substituting equation (6) into the expectations augmented Phillips 
curve (equation (1) ) and using the Koyck transformation, i.e. sub-
tracting (1-X)it-i from i, produces an equation in which inflation is 
determined by lnxt-i, lnxt-2 and i t- i : 

i = 1 . 6 9 1 0 Inxt-a — 1 . 2 9 3 7 Inxt-2 + 0 . 9 6 0 8 U (7) 

( 0 . 8 6 3 0 ) ( 0 . 8 7 2 1 ) ( 0 . 0 8 9 9 ) 

R 2 = 0 . 0 7 0 D W = 2 . 2 4 8 p = - 0 . 2 9 0 

1 Alternative polynomials and lag lengths were tested. They did not yield signi-
ficantly different results. The first degree polynomial with a three year lag gave 
the most reasonable coefficients, relatively low standard errors and a relatively 
high correlation coefficient. However, the choice was subjective. 
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Equation (7) is estimated by OLS and corrected for the serial cor-
relation automatically introduced by the Koyck transformation. Cle-
arly, the adaptive expectations version of the Phillips curve performs 
poorly in comparison to the partly rational version, equation (1). 

The term "partly rational" is used by Sargent (1973) and McCal-
lum (1976). Partly rational expectations differ from fully rational ex-
pectations. The former are unbiased predictions based on a partial 
set of relevant data. The latter are unbiased predictions based on 
all available relevant information about the economic system. Rati-
onal expectations make use of all available information which can 
improve the prediction's accuracy (Muth, 1961). 

The problem is to select the variables which have actually been 
used in the formation of expectations. Since there exist no regularly 
published econometric forecasts in Turkey, it appears eminently 
reasonable to assume that expected inflation is determined solely 
on the basis of previous inflation rates. However, even in a country 
in which the level of economic education is relatively low, an obvious 
additional set of explanatory variables which might be used in the 
formation of inflationary expectations is past rates of change in the 
money stock. Unconstrained polynomials of first degree were used 
to estimate by OLS the coefficients of all the lagged variables in 
the following two equations : 

i = -0,072.1 + 0.3498 A l n M M + 0.3414 A!nMt-;2 + 0.3334 AlnM t - , (8) 

(0.0284) (0.1544) (0.0563) (0.1521) 

R2 = 0.572 F = 18.4 DW = 1.024 

i = -0.0809 + 0.3404 AIn Mt-X + 0.3901 A in Mt-2 + 0.4399 A In Mt_3 

(0.0298) (0.1598) (0.0837) (0.2156) 

-0.1807 i t-i - 0.0489 \t-2 + 0.0828 it-3 (9) 

(0.1685) (0.0918) (0.1272) 

R2 .= 0.560 F = 9.3 DW = 1.977 

The money stock, M, is defined here to include savings and time 
deposits, i.e. M2. 

Not much explanatory power is lost by using simply the inflation 
rate and the rate of change in the money stock lagged one period : 
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i = 0 , 0 5 1 9 + 0 . 4 4 3 4 U 

( 0 . 0 2 0 3 ) ( 0 . 1 8 2 8 ) 

R 2 - 0 . 1 5 8 F = 5 . 9 D W = 1 . 7 8 0 

(10) 

- 0 . 0 3 5 4 + 0 . 7 6 3 9 A h i M , - i 

( 0 . 0 3 1 1 ) ( 0 . 1 7 7 0 ) 

R 2 = 0 . 4 0 4 F = 1 8 . 6 D W = 1 . 8 4 9 

(11) 

i , = - 0 . 4 0 0 + 0 . 6 6 6 4 A l n M t _ ! + 0 . 2 3 2 3 i t - i (12) 

(0.0306) (0.1862) (0.1617) 

R2 = 0.428 F = 10.7 DW = 2.281 

Clearly, past rates of change in the money stock provide con-
siderably better predictions of the current inflation rate than do past 
inflation rates themselves. It is important to remember, however, 
that explanatory power is irrelevant here. If everyone uses past inf-
lation rates to predict inflation, then the values predicted from equa-
tions (3) or (10) rather than from equations (8), (9), (11) or (12) are 
expected inflation rates. 

There are now six possible series for expected inflation. The 
correct one cannot be isolated from estimates of the expectations 
augmented Phillips curve, since past rates of change in the money 
stock are themselves determinants of lagged cyclical output, x t-i. 
When expected inflation series determined by lagged rates of change 
in the money stock are used, the coefficient of I nx^ is insignificant. 

An independent test of the six expected inflation rate series can, 
however, be established with the help of a standard money demand 
function. Long run demand for real money balances, m*, is a func-
tion of real GNP and the real return on money, d-i*. Here, d is the 
nominal rate of interest on 12 month time deposits. Short run de-
mand, rr\, adjusts to long run demandnn the following way : 

predicted values from equation (3) produce a significant positive 

I n m = I n n V i + 6 ( l n m * - I n m , - ! ) ( 13 ) 

M , , , where m = - z ~ a n d P is the GNP deflator. It turns out that only the 
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coefficient of d-i*. Using this series also, of course, maximises the 
adjusted coefficient of determination in the two stage least squares, 
(2SLS) estimate : 

The results of this test justify the choice of equation (3) for the esti-
mates of expected inflation. 

There is no a priori reason to assume that the effect of x on 
i is lagged. The substitution of Inx f o r l n x ^ in equation (1) entails 
the use of 2SLS, since Inx is an endogenous variable in the model. 
As the endogenous component of y, it is determined in the following 
function estimated by OLS : 

Iny = 7.1960 + 0.4326 InM — 0.1454 InP + 0.7398 (d-i*) (15) 

(0.2879) (0.0285) (0.0504) (0.1660) 

If Inx is substituted for Inx^ in equation (1)f the price level, P, 
which equals (1 + i)Pt-a, and the cyclical component of real GNP, 
Inx, are determined simultaneously toy equations (1) and (15). For-
merly, the system of equations (1), (3) and (15) was recursive, since 
i*, i and y were functions only of predetermined variables. With Inx 
substituted for lnx t- l f equations (1) and (15) must be estimated si-
multaneously using 2SLS : 

i = 1.8077 Inx + 1.0325 i* (16) 

In m = -0.4990 + 0.1959 Iny + 0.7651 

(0.5485) (0.1378) (0.3230) 

R2 = 0.994 F = 1426.9 DW .= 1.773 

R2 = 0.997 F = 3163.5 DW = 1.821 

(0.9150) (0.1233) 

R2 = 0.187 DW = 2.123 

Iny = 7.4157 — 0.0176? + 0.4100 InM — 0.1093 InP^ + 0.8258 (d-i*) 

(0.3744) (0.2015) (0.0378) (0.0635) (0.2128) 
(17) 

R2 = 0.997 F = 2084.6 DW = 1.714 
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The contemporaneous cyclical component of real GNP adds 
virtually nothing to the explanatory power of equation (16), as can 
easily be verified from its exclusion : 

i = 1.0000 i* (18) 

(0.1197) 

R2 = 0.220 DW = 1.614 

The coefficient i* in equation (18) is automatically one given the way 
in which i* has been estimated (see Korteweg, 1978). 

Including both current and lagged cyclical output produces the 
following result: 

i = 0.2819 Inx + 1.6824 Inx« + 1.0305 i* (19) 

(1.1545) (0.9086) (0.1089) 

R2 = 0.365 DW = 1.952 

The adjusted coefficient of determination is actually lower for equa-
tion (19) than for equation (1), again indicating that Inx does not add 
significantly to the explanatory power of equation (19). It seems, 
therefore, that the influence of cyclical output on inflation is lagged 
rather than contemporaneous. 

This paper has addressed two issues raised by the use of one 
particular form of the expectations augmented Phillips curve in Fry 
(1978). The first question concerned the definition of the predeter-
mined variables, lnxt-a and i*. The second concerned the appropria-
teness of using the lagged rather than the current value of Inx. 

The definition of Inx used in Fry (1978) differed from the usual 
one in that fluctuations in agricultural output and imports were trea-
ted as components of exogenous supply. By disaggregating these 
two components, it was possible to show that they were indeed 
supply rather than cyclical demand induced phenomena. Various 
alternative estimates of expected inflation proved to be much less 
satisfactory than the set chosen in Fry (1978) for the purpose of 
estimating a money demand function. Finally, this paper has demon-
strated that the influence of cyclical output on inflation is lagged 
rather than contemporaneous. 
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ÖZET 

PHILLIPS EĞRİSİNİN TÜRKİYE'YE UYGULANMASI ÜZERİNDE 
BAZI İNCELEMELER 

Bu çalışma politika simulasyonları için kullanılan, beklentileri 
içeren Phillips eğrisinin bir belli şeklinin ortaya çıkardığı iki sorunu 
konu almaktadır. Birinci soru enflasyonun iki belirleyicisinin yani de-
virsel ürün ve enflasyonla ilgili beklentilerin tanımı ile ilgilidir. İkincisi 
ise, enflasyon fonksiyonunda devirsel ürünün cari değeri yerine ge-
cikmeli değerinin kullanılmasının uygun olup olmayacağına ilişkindir. 

Devirsel ürün, fiili ürünün dışsal arza oranı olarak tanımlanır. 
Yine de buradaki dışsal arzın tanımı genellikle kullanılandan (ürünün 
trendi) değişiktir, fiili ürün ve gerçek tarımsal ürünün trendi arasın-
daki farkı ve fiili ithalat ile gerçek ithalatın trendi arasındaki farkı 
içerir. Bu iki unsuru enflasyonun belirleyicileri olarak ayrı ayrı kulla-
narak bunların devreli talep yerine arz tarafından belirlenen olgular 
olduklarını göstermek mümkündür. 

Enflasyon beklentileriyle ilgili diğer tahminler para talebi fonksi-
yonunun tahmini için denenen politika simulasyonlarında kullanılan-
lar kadar başarılı olamamıştır. Bu sınamaların sonuçları enflasyon 
beklentileriyle ilgili ilk seçimleri doğrular niteliktedir. 

Sonuç olarak da bu çalışma devirsel ürünün enflasyon üzerin-
deki etkisinin zamandaş olmak yerine gecikmeli olduğunu açıklamak-
tadır. 


