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ABSTRACT: This paper describes briefly the behaviour of some real ex-
change rates defined as relative prices in the common currency with the
ald of graphs and tables. The hypotheses for the behaviour of real ex-
change rates (RE) are derived from the balance of payments theory, from
the conventional purchasing power parity (PPP) theory and from the
formulations, which take into account some structural changes in the
economy.

By testing the derived hypotheses we try to resolve whether real ex-
change rates follow any deterministic process or whether RE follow a non-
stationary random walk process. The random walk behaviour has often been
found in many other studies.

OQur results presently give support to the view that real exchange rates
in Finland follow a deterministic process predicted by the PPP theory if
the terms of trade effect is taken into account. The results for the
productivity effect in shifting the equilibrium level of RE were mixed.
On the other hand, the terms of trade effect was surprisingly strong.
The interpretation of this result is based on the fact that Finland is a
price taker in the world markets and so changes in RE due to terms of
trade changes reflect partly different weights in the price indices.

KEY WORDS: Real exchange rates, purchasing power parity, structural
changes
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1. Introduction

The interpretaticn of real exchange rates is mainiy tased on
purchasing power parity (FFF) theory and real exchange rates ara
usually thought to reflect the deviations of FFF. It is shownn that
FFF does not hold in the short run and sometimes it s argued

whether it can be a useful concept at all.

We try to study whether any versicn of FFF can hold in the lon
ger run, i.e. does real exchange rate follow a time sEer RS pzaceaa‘
predicted by FFF theory. In section two we discuss bheoretical
aspects of this issue. In section three we describe the benaviow
of real exchange rates with graphs and tables. in section ToOWw we
try to study econometrically e.g. whetheyv real exchange ate Tol-
low deterministic time series process derived from FFF theory o
whether it is only an unstatiocnary process without any Limite.

Finally., we present the conclusions.

2. Theoretical Considerations

Real exchange rates describe in principle deviaticns Trom pui -

chasing power parity (FFF). Sco—-called absolute varsion of PEF oW

law of one price means that
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F.F* = domestic and forelign prilices Pespectlvely
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This version of PFF can hold only under very strict conditions
(see e.g. McHinnon 1980, Jonassen—-Suni 1986). If these conditions,
e.¢g. transport costs. duties. etc.. stay censtant over time then
changes in exchange rate should equal with the difference betwesi
changes of domestic and foreign prices. This is called relative
version of FFF. It is shown in many studies that neither of these
versions of PFF is valid in short run either under fixed or floab-
ing exchange rate regimes (see e.g. Suni 1984, Junge 19835) . Hoow -
ever, it is still possible that PFF is a useful leng run relaticn-
ship between exchange rate and relative prices, excpecially 1t

real shocks are taken into account.

However. if we use indices in measurement of either verszion of
FFF we have usually a problem of different weights in indices of
domestic and foreign country. In fact we compare puwrchasing power

of different moneys with different measures.

Real exchange rate (RE) is usually calculated as nominal ex-
change rate index deflated by indicators of relative prices. AS o

formula RE can be expressed as (2.2).

(2.2) RE = =-F*
FI
E = exchange rate index
F.F* = domestic and foreign price indices respectively



Frices are usually price indices with a certain base year. Thus
RER shows how the actual exchange deviate from FFF relative to the
base year. It cans, in additicn, be measured alsco bilaterally, i.e.
between tow individual countries or effectively, i.e. between an
individual country and a group of countries. There are of course

pumercus difficulties in measurements, i.e. the selection of a
price index, base year, =tc. (see Jonassen—-Suni 1986). In any
cases, if FFF holds all the time, then real exchange rate should
equal unity. However, when FFF holds in pevicod t while it does notb

hold in base pericd. then the eguilibrium value of FFF differs

from unity (or one hundred).

There are many interpretations of relative versicin of FrEF. Ao
cording to most interpretations RE is constant and FFF holds at

least in the long run, if shocks facing the economy ave monEbalry.

So—called real shocks, e.g. changes in transport costs, cus-
tomss productivitys terms of trade, etc. may change the equilibyi-
um level of real exchange rate. The equilibyvium rate of RE
changess if the real shocks change relative prices of the Fiore

country relative to the foreign country.

Some authors argue that real exchange rate are constent oily on
expected level and unexpected monetary shocks and real shocks
cause the deviaticns from FFF. In this case the real exchange vate
follows unstationary process, e.g. vandoem walk. The unstaticnary
property of the real exchange rates frllow from shookss, which hap -

pen only occcasiconally. If the process of shocks is unstationary.s
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then if FPP holds, real exchange rates adjusted for shocks is sta-

ble.

In the following the effects of changes in productivity &
terms of trade on RE are examined with the dependent econcomy madel
(Scandinavian and Australian models, see Dornbusch. 1580, pp. 93
110). We make a small countiry assumption, i.e. exports and impoirts
prices are given for a home country in internaticnal markets. lhe

home country is a price taker for exportables and importables.

In a dependent econcomy model the economy is divided (ab least)
into tradable and non—-tradable sectors. Mon-tradables exist hbe
cause of transport costs. If we want to study alsc the sffects ol
terms of trade we can introduce the exportables and the impor-
tables. In theory terms of trade is often assumed to be given and

fixeds but in practice it may fluctuate a lot.

Exportables, importables and non-tradable goods are assumed bo
be compesite goods. i.e. there are no relative price changes i
side these aggregates. But now we can allow changes in ielative
prices between non-tradables (PN) and tradables (PT) and betwsen
exportables (PX) and importables (PI).

First, we consider effects of productivity changes when terms
of trade is assumed to be fixed. IF productivity in the btradables
gonds sector increase it leads to increase in production of trada -
bles and to decrease in producticon of non-tradables. o estors

the external and internal balance the relative price of



non-tradables must increase. This may happen either by an appreci -
ation of & currency or by an increase in the nominal pirice of noie
tradables, if exchange rate is fixed. The eqguilibrium real ex-—
change rate has decreased, if we can consider foreign prices as
fixed. Adjustment has happened either through a decrease of trada-
bles goods price due to appreciation or thirough an iucrease in

price of non—-tradables.

More generally. if the equilibrium velative price between tia
dables and non—-tradables changess e.g. due to productivity changes
in the home country and/or in the foreign country, the equill ibyv i

real exchange rate changes. As a formula

e _ L B Jmax , &g 1—ay
(2.3) RE e.P*x/FP = E.FN* Ff* /(FN PT )
Y N T S R AL A
. a% - ) o
(PN*/FT*) /(F—N/FT
1f, P W ie-F®
a, a* = weights of the domestic and foreign country

Thuss RE is a function of relative prices in both countiries.
Changes in relative prices can be explained, e.g. by changes in

relative productivities.

Whern we relax the assumption that traded goods aggregate 1s a
composite good we can get alsc terms of trade pffects. (See 8.).
Dornbuschs 1980, pp. 108-110). On the supply side terms of t ade
induce substituticon effects due changes in prices. On the demand

side we get an additicnal income effect.



In figwe 1. we study effects of changes in terms of trade. MM
igs a market equilibrium curve for non—tradables with varicus terms
of trades and with a constant home good price. Now, if home coun~
try’s terms of trade increase due to an exogenous increase in ex-
perts price from OR to ORs then we move from A to A', because Fm
is fixed. In A" we have trade swrplus and excess demarnd for non-
tradables. To restore and equilibrium the relative price of non-
tradables (PN/PT) must increase. this may happen again either

through revaluation to A"® or through an increase in the price of

a non—tradable until NN curve shifts to A°.

We have assumed that effect of changes in terms of trade are
similar in spite of the socurce of terms of trade change. For edam-—
ple an increase in exports price and a decrease in imports price
leand to the real appreciation. In figure by Dornbusch (1980) with
decreasing NN curve the effects are cpposite. Dormbusch does oot
discuss this problem but the effects depend on price elasticities
of consumption and producticon in three commodity groups (expoita-
bles, impocrtables, non—-tradables). We have assumed that both an
increase in exports price and & decrease in imports piice lead to
trade surplus and excess demand of non—tradables and thus to real

appreciation.

If we have only two similar countiries and no percussion -
fects, then both countries face the same change in the velative
price. Howevers, if the domestic country faces an increase in terms
of tirade then foreign country faces a decrease. If the foreign

country is large ("the rest of the world") and the home cowbiry
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Figure 1.'" The effects of terms of trade on the
real exchange rate

o

1) Modified from Dornbusch (1980) p.110



small, then terms of trade change affect only the prices of the
home country. When comparing two countries in a multi-country
worlds both countries quite probably face a different terms of
trade (against the rest of the woyrld) changes and thus both
changes have an effect on the equilibrium real exchange rate. Az
noticed before, the terms of trade changes affect alse the rela-
tive price between tradables and non—tradables and so there is aun

additional effect on the real exchange rate.

The equilibrium real exchange rate is thus an increasing func -
tion of relative internal productivities (PradT*!PradN*)f

(ProdT/PrUdN) and an increasing function of relative terms of

trade (PX*/PI*)/(PX/PI) . However, terms of trade effect snould

cancel out in effective testing situaticn.

Naturally there are a lot of other possible factors ("real
shocks" ). which may change the equilibrium value of RE, and thus
cause a persistent deviation from PFF. E.g. Heitger (1987) intro-
duces "a demand bias" due to non—homothetic preferences. In this
case econcmic grewth leads to additional demand and abscorption of
non—tradables. Finallys the relative price of neon—tiradables will

Increasa,

Howevers the orme aim of this study is to test whether real ey
change rate has been constant, when adjusted for (only) two real

factors. relative preoductivity and relative terms of trade.
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3. Description

In graph 1 there are drawn the real exchange rates detined asm
nominal exchange rates adjusted with GNF/GDF deflators, consume
prices and wholesale prices. Graphs are for real exchange rates of

Finnish markka against average of ten competitors.

In all graphs it can readily be szeen that real euchange rates
behave cyclically with amplitude arcund ten yvears. These cyclical
movements are often called devaluation cycles. because upwaid
swings are due to the big devaluations, e.g. in the years 1957,
1947 and three devaluations during 1977 and 1978. Alsc in 1982 we
had a & % devaluation because of big Swedish devaluations in 1981
and 1982. And finally in 1987 we had again a small devaluwation in
spite of the attitudes toc avoid devaluations. The bilateral real
exchange rates behave similarly. Howevers the bilateral real ex-
change rate between U.S. dollar and Finnish markka fluctuates most
due to big swings in nominal dollar rate during 1970= and 1980s,
According to keorkman (Korkman, 1978), "the large parity changes
undertaken at a ten year interval have been cobhserved to v esult in
the following segquence of events: during the first vears after the
devaluation the relative price of tradable goods vizes, the rela
Live share of profits increases at the expense of wWaQge Lnoin.
investment and growth accelerates and wnenploymernt gradually
fallsy during the latter years, however, the above process s re-
versed until a new devaluation is undertaken”. Howesver. when this

process has been recognized in Finland more emphasis has been



(R

Graph 1. Real effective exchange rates defined as different
relative price indices in the same currency
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given to octher economin policy teolss e.g. small revaluations in

1979 and 1980,

Real exchange rates have fluctuated mainly due to faster in-
crease in prices than in competitor countries and due to related
central bank actions (mainly devaluations). Thus., it can be
thought that some rather stabile constant levels around which real
exchange rates fluctuate mirvors partly the central bank view of
the equilibrium. If it is =0, we can ask whether central bank has
alsoc taken real shocks into account. Alsc, we can ask whether it
has taken them into account with a way theory predicts, i.e. rela-

tive productivity and terms of trade, see chapter 2.
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Table 1 - Means and standard deviations of some real exchange
ratesl)
1901-842) 1901-#92) 1950-84 1950-3% 1960-59 1970-79 1980-84

BNPUSA 148.2 (36.7)  168.3 (42.4)  130.0 (20.9) 134,9 (14.4) 148.5 (10.2) 125.4 (23.4) 123.2 (}4.B)
GNPBER = - 93.4 {10.9) 70.3 (10.6) B1.8 ( 3.6) 101.5 ( 7.4) 89.1 ( &.8)
BDPUK 103.6 (32.3) 130.8 (34.0) 84,4 (10,3) 77.5 { 9.4) 91.2 ( 3.3) BL.1 (11.4) 94,7 { 4.8)
GDPSHE 98.9 (24.3) 110.6 {31.8)  97.8 ( 9.0) 75.4 ( 7.9) 95.9 ( 5.B) 102.3 { &.4) 88.4 { 8.8)
REG = - 96.2 ( 6.6) B80.9 ( 7.8) 94.5 ¢ 3,7) 98.4 ¢ 7.7) 93.% { 4,4)
CPI'S

usA 134.7 (18.8) 183.1 (15.6) 128.4 (15.5) 131.6 ( 9.8) 134,8 (11.4) 121.3 (20.5) 123.4 (17.2)
GER 98.0 (30.3) 109.5 (40.7)  BB.B (12.9) 77.4 ( 9.8) B3.5 ( 5.0) 104.3 { 7.1} 91.0 ( 5.,4)
UK 95.1 (18.9) 122.6 (12.0)  B5.6 ( 8.7) 79.1 ( 7.6} B7.9 ( 3.7) 85.0 { 9.6) 95.3 { 5.4)
SWE 93.6 (13,1} 100.5 ¢ 7,10 91.3 (13.9) 75.4 ( B.8) 93.2 ( 7.1) 105.9 { 7.0) 89.B { 8.2)
REC = = 91.9 ¢ 9.3) 8.9 { 6.4) 1.5 ( 5.3) 101,0 { 6.8} 74,5 { 3.7)
WeI’s

USA 147.7 (32.7) 1741 (21.8)  123.7 (13.4) 125.5 { B8.B) 130.9 { 8.8) 116.4 (14.2) 120,3 (15.4)
BER 113.8 (33.3)  169.4 (2B.0)  93.8 (10.7) 85,5 (11,9 90.9 { 4.3) 104.9 { 6.4) 93.6 { 4.5)
Uk 107.4 (24.1) 123.3 ( 8.7)  B7.6 ( 9,0) 80,0 ( B.6) 91.4 ( 6.5) B7.4 (10.2) 95.6 { 3.5)
SWE 99.9 (14.9) 103.4 { 8.8)  92.8 (10.3) 80.2 { 7.5} 95.2 ( 5.4) 102.7 ( 3.2) 93.4 ( 4,3)
REW - - F6.4 ( 7.2) B9.7 { 7.5) 98.0 { 4,0) 101.9 { 5.8) 96.0 { 2.5

1)STDI)EV’S in parenthesis

e)Numbter of observations vary
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4. Testing

In order to evaluate the explanatory power of various theciries,
introduced in table 2, we test them against each cother in a se-
quential testing procedure. The idea is toc use all a pricri infor -
mation to construct a most general model in which all other models

are special cases (see e.g. Harvey 1983).

The various models, which have been tested against each other.
are shown in figure one and table two. There are of course a lot
of other possible models, but these are the models which we can

base on the conventional theory.

The most general model consists of a constants lagged dependent
variable, relative preoductivity and relative terms of trade wvai ia-
hles. It can be tested against model five., to study whether only
constants productivity and terms of trade variables can give zta-
tistically at least as good explanation than model six. However,
in order to solve whether model (5) is better than model (2) we
can test model six alsc against both models. This kind of uwrmnested
testing situations model (5) against model (2), can be solved in a
movre gensral model (&) or just by comparing adjusted R2. In a

nested path we can continue path, e.g. (&) (5), (3)s (1) and al-

ways drop the "losers".

We make the comparisons of the models with the aild of F-tests.
In tables 3A and 3B there are shown the F-statistics of the com:

parisons described in figure 1. The null hypothesis is that
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restrictions are valid, i.e. submodel is a correct model. Thus., if

the test statistic is significant we regard the more general model

as better.



16

Figure 1 - The sequential testing procedure
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Table 2 - Models in the path of ordered hypotheses

(1) InRE = C + u traditional hypothesis

(2) InRE = C + a.lnRE_1 + u iT a = 1 then random walk model

with a drift

(3) InRE = C + a.lnRF + u productivity hypotheses
(4) InRE = C + a.lnRTOT + u terms of trade hypotheses
{(5) InRE = C + a.lnRF + al.lnRTDT + u (3) + (47
(6) InRE = C + a.lnRE_

1 4 al.lnRP + aE.lnRFDT + U

If a # 1 then stationary model with AR(1) part and in ad-

dition relative productivity and terms of trade effects

RE = real exchange rate (index 1980 = 100)
RF = relative proaductivity in internal and external sector.
‘v ad O = o O

(F1cc*T/F|cd*N)/(k\LdT/Frch)
ProdN = productivity in non—tradables sectorl)
PerT = productivity in tradables Eectori)

RTOT = relative terms of trade. (P*UfP?V(PU/Pi)

u = residual

1)

The division between tradables and non—tradables is done in
line with Goldstein and Officer (197%2). However, in this study
tradables mean only manufacturing sector and non-tradables mean

the rest of the economy.



Table 3A — F—statistics for the restrictions

6 ve 5 4L vs 4 S ve 4 6 vs 3 5 ve 3

RUSA 3.07% = 3.03% - 50.75
RGER 4.79 2% = 11.11 =

RUE 0.15*% - O.14% 5 24.5
RSWE 2.46% = 0.73% - 12.05
REF 1.34% = 1.37% = 15.86

implied by submodels

- 14 .48

18.32 32.85

6 .65 25..3%

7.99 A% . 3

RUSAs ... Bilateral real exchange rates of Fimish markka

REF Effective real exchange rate of Finnish markka against

ten countries. Price indices in real exchange rates s e

GNF/GDF deflatovrs. In all models first ordev

lation is covrrected.

6 vs 3 A comparison of models 6 and 5. etc.

#* restrictions, i.e. null hypothesis

{(z=ubmodel

corvrect), accepted at 5 % risk level.

F-values are calculated according to formula:

SSRHR/(n—h)

q — number of restrictions

n — number of observations

autocorre-

is

E = wumber of variables in unrestricted model including constant
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Table 3B — F—-statistics for the restrictions implied by submodels

6 vs 3 bHvs 4 S vs 4 AHvs 3 Tvs 3 bHves B 9 vy 2 4 vs |

RUSA 3.51=% - 2.16% — 26.78 - 16.2 30.8%
RGER 2.5% - 23.99% e 16.73 - 2.03 10,946
RUE 0.99% - 0.38+% - i2.8% - 18.91 33.79
REWE 8.93 ?.2 - 11.87 s LH.07 = 10.82
REF 5.546 7.25 - ?.87 - S.31 - 10,08

Frice indices used in calculations aire consumer price indices.

Otherwise see previous table.
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In case of real exchange rates calculated with aid of GNF/GDF
deflators model (4) seems to be best in all cases (see table 3A).
Thus. in statistical sense only constant and terms of trade varia-
ble explain best the behaviour of the real exchange rates. The
sign is always positive as predicted in section 2. The same is
true for coensumer price real exchange rate except cases of Swedeai
(RSWE) and effective real exchange rate (REF). The mocst general
model (&) is most satisfactory for these countries as you can see
from table 3B. The terms of trade variable was significant even
when real exchange rate was measured against most impoirtant com-
petitors. This may be due to the fact that ocuwr ten competitors do
not consist of the rest of world because e.g. Soviet Union and

Third World countries are excluded.

The usual FFF hypothesis (1) with C = Inl00 was not the woist
modely but it cannot explain behaviouwr of real exchange rates well
encugh in this sample (1963-1983). Model (2) is so-~called vandom
wallk model if a = 1. Most real exchange rates followed random wali
with a drift c. especially when t-test correction was taken into
account (this is due to autocorrelation correction). However, more
general models, (which take account of some veal shocks). explalne

= the behaviour of real exchange rates better.

In the appendix in addition to the best models aleo models (0)
or (&) are reported because they were usually the second best mod -
els and from those models we can get some impressicn abouwt impor -
tance of the productivity effect. As in cother tests evidence is

mixed, the sign of the variable was correct in case of Germany and



21

in group of all competitors. The productivity variable was statis-

tically significant only in case of Germany.

Howevers the time pericd (1963-83) could be longer arnd alsoe in
sequential path of testing the most general moedel was perhaps not
general enough. My purpcse was to take account also more geneial
autoregressive part as e.g. Nelson and Flosser (1982) have done 1in
their studies concerning unstationarity of time series. By includ-
ing these variables we cculd have diminished auvtccorrelation -
which may be regarded as a sign of misspecification — from the
models. Alsocs it would be interesting to include sco-called ervor

correction model into the sequential path.

5. Conclusions

In this study we have got support for the hypothesis that the
behaviour of real exchange rates can be explained with a determin-

istic process related to PFFP thecory in case of Finlad.

So~called productivity hypothesis by Balassa got only some sup-
port. However, surprisinglys relative terms of trade veaviable with
constant explained best the behaviour of real exchange vrates in
statistical sense. Thus, Finland and its competitors have faced
vary much different terms of trade changes, which have changed the
real exchange rate considerably. However. in this case Finland can

be regarded as a price taker and changes in real exchange rates
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reflect changes in terms of trade with different weights in price

indices.
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Table Al - Models accepted in sequential testing procedure.
Dependent variable is natwal logarithm of real

exchange rate calculated with GNF/GDF deflaters

Model 1nRE = C + a.l1nRTOT

C InRTOT

RUSA 4,666 (174.1) 1.262 (2.57)

R = 0,95 NOERS = 21 SR = 0.025297 F(1,18) = 332.%7
RGBER 4.390 ( 94.5) 1.415 (3.84)

R = 0.80 NOES = 21 8SR = 0.,04%4718 F(1,18) = 7/8.%
RUK 4,973 (120.1) 1.232 (7.49)

R = 0.90 NOBRS = 21 S5R = 0.027012 F{1,18) = 179.8
RSWE 4.984 (117.7) 1.340 (3.48)

R = 0.74 NOES = 21 SSR = 0.0335617 F(l.18) = S&.l
REF 4,587 (114.5) 1.00% {(2.8%)

R = 0.71 NOEBS = 21 SER = 0.025584

t-statistic in parenthesis. Autocorrelation correction done.
RUSA ... real exchange rates
RTOT relative terms of trade

REF is calculated against ten countries
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Table A2 - Models accepted in seguential testing pruocedure.
Dependent variable is natural logarithm of vreal

exchange rate calculated with consumer price indices

Model: InRE = C + a.lnRTOT

(I InRTOT

RUSA 4.65%0 (123.7) 1.078 (6.28)

R = Q.90 NOES = 21 S8R = 0.0349938 F(1.,18) = 171.8
RGER 4.605 ( 74.1) 1.268 (3.31)

R = 0.81 NOES = 21 S8R = 0.053747 Fil.18) = 80.8
RUFE 4,549 (155.0) 0,934 (5.98)

R = 0.85 NOBS = 21 SSR = Q.0268205 F(1,18) = 108.46
RSWE 4. 597 (70.2) 1.195 {(3.4)

R = 0.8¢ NORS = 21 SSR = 0.03379503 F(1,18) = 8%.4
REF 4.5%92 (81.7) 0.879 (3.19)

-2

R = 0.77 NORS = 21 GSR = 0.0253480 F{1:18) = 6&64.0

Explanation of models., see table Al.
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Appendix 1
Table A3 - bModel (5) in sequential testing procedure. Dependent

variable is natural legarithm of real exchange rate

calculated with GNF/GDF deflators

Model: InRE = C + a.lnRFROD + allnRTDT

C 1nRFROD InRTOT

RUSA 4.609 (106.4) —0.247 (-1.76) 1.13 (7.74)

R = 0,95 NOES = 21 S8R = 0.02147 F(2217) = 18a.6
RGER 4.66% (108.7) 0.559 ( 2.85) 1.60 (4.81)

R = 0.83 NOEBS = 21 SR = 0.04103 F(2.17) = 4o6.98
RUE 4.437 (60,08) -0.576 (-2.1) 0.941 (3.27)

R = 0.91 NOES = 21 SSR = 0.024184 F(2.,17) = 735.8
RSWE 4.956 (77.96) ~0.243 (~0.86) 1.27 (3.4%)

R = 0.74 NORG = 21 8SR = 0.03BER86 F(2.,17) = 28.0
REF 4.680 (S2.094) 0.271 ¢ 1.17) 1.07 (4.04)

R = 0.71 NOEBS = 21 S8R = 0.020880 F(2.17) = &a.6
C = constant

REROD and RTOT relative inmternal productivities and relative teims
of trade. Froductivity in tradables sector is preductivity in man-

ufacturing.
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Table A4 — Model (5) or (&) in sequential testing procedure.
Dependent variable is natural logarithm of real

exchange rate calculated with consumer price indices.

Model: InRE = C + a.lnRE_, + allnRPRDD + aalnRTDT

c lnF-!E_1 1nRFROD InRTOT

RUSA 4.5986 (&5.786) -~ —0.294 (—-1.70) 0,989 (&H.2
R = 0.91 NOES = 21 SSKR = 0,03103 F(2.17) = 2.3

RGER 4.703 (106.3) - 0.684 ( 2.68)  1.521 (4.48)

R = 0.B4 NOES = 21 S8R = 0.04335 Fi2,17) = a%.11

RUE 4,907 (46.61) - —0.247 (—0,467) 0.83%9 (3.7%)
R = 0.84 NOBS = 21 S5R = 0.026238 F(2:17) = 52.60
RSHEi) 2.117 (1.67) 0.53&6 (1.95) -0.135 (-0.59) 1.046 (3.21)

R = 0.87 NOES = 21  SSR = 0.021557 F(2.17) = 44.8

REF: 2.7392 (2.29) 0.432 (1.68) 0.335 ( 1.&66) 0.782 (3.03)
R = 0.82 NORS = 21 SS5R = 0.017443 Fi(a.17) = 2%.%6
1}Far these models t-values are corrected because of bias intro-

duced by autoccorvrelation corvection with models including lagged

dependent variable. Explanation of variables, see table Al.
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