ACTA UNIVERSITATIS DANUBIUS Vol 8, No. 1/2012

Financial. Public and Regional Economics

The Influence of International Parity on the Excharge Rate:
Purchasing Power Parity and International Fisher Efect

Oana Mionel*

Abstract: This article assesses the impact of the inflatiad interest rates on the exchange rates.
The analysis tests the relation between the ioftatiate and the exchange rate by applying the
Purchasing Power Parity Theory, while the relabetween the interest rate and the inflation rate is
tested by applying the International Fisher EffBiceory. In order to test the Purchasing Power Yarit

the study takes into account the period of timevben 1990 — 2009, and the following countries —
the USA, Germany, the UK, Switzerland, Canada, dawal China. As for testing the International

Fisher Effect Theory the period of time is the sa80 — 2009, but a few countries are different —
the USA, Germany, the UK, Switzerland, Canada, walist and New Zeeland. Thus, both theories
analyse the USA as home country.
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1. Introduction

The analysis of the exchange rate influence facwas always based on the
economic theories which take into accotim invisible hand theoryhich was
invented by Adam Smith. In theory, following the deb of the prices of goods and
services which are set by the demand and supmyexbhange rate of a currency
should be set accordingly. Howevthre shiftswithin the business environment and
the exchange market, starting with 1970, deterrthieecreation of exchange rates
on the one hand, and their conditioning to meetet@omic-financial factorsn
the other. These factors are the inflation rate,itherest rate, the differences of
economic growth, the different manner of applyingpnetary policies, the
economic relations between different countries, gbeds prices, the fluctuations
of business cycles, the tendency of internationalenicy portfolios, the direction
of international equity flows and the change ofarison the part of the investors
due to the economic, political and social future.
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2. Purchasing Power Parity and International Fisher Efect testing

The inflation and interest rates may have a sigaifi impact on the exchange rate.
That is why the market participants who are notquied against the exchange risk
have to understand the relation between the exehiatg, the interest and inflation

rates in order to find out why the fervent debatggarding the inflation rate in the

financial media may or may not influence the exgjearate.

2.1. Purchasing Power Parity (PPP) testing

Purchasing Power ParityPPP) is one of the most popular but also debteary
in international finance. This theory supportsfitsncial forecast of the exchange
movement on the inflation rate differential betweenntries.

There are two versions of the Purchasing PowertyPatieory: the Purchasing
Power Parity in it@bsolute versiomnd the Purchasing Power Parity inrékative
version As PPP in its absolute version analyses thetgtuavhere there are no
barriers and no fares in world commerce, which a¢ a real situation, | shall
present the PPP analysis in its relative version.

2.1.1. The data
Table 1. Inflation rates for 1999 — 2009

USA German United Switzerlanc | Canad | Japa Chine
Kingdom

1990 | 5.419 2.687 7.036 5.404 4.780 3.067 3.1(1)0
1991 | 4.216 3.474 7.413 5.860 5.626 3.401 3.41)0
1992 | 3.042 5.046 4.297 4.037 1.490 1.644 6.400
1993 | 2.970 4.476 2.497 3.293 1.865 1.314 14.700
1994 | 2.596 2.717 2.071 0.852 0.136 0.599 24.100
1995| 2.805 1.729 2.625 1.800 2.189 -0.099 17.100
1996 | 2.937 1.193 2.442 0.812 1.580 0.099 8.31)0
1997 | 2.338 1.533 1.816 0.520 1.612 1.885 2.800
1998 | 1.547 0.602 1.561 0.018 0.987 0.584 -0.8Pp0
1999 | 2.193 0.635 1.317 0.806 1.744 -0.290 -1.400
2000| 3.367 1.400 0.867 1.559 2.738 -0.777 0.400
2001| 2.817 1.904 1.182 0.989 2.507 -0.685 0.725
2002 | 1.596 1.355 1.274 0.643 2.276 -0.887 -0.767
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2003 | 2.298 1.031 1.363 0.638 2.742 -0.298 1.167
2004 | 2.668 1.790 1.344 0.803 1.841 0.000 3.900
2005| 3.379 1.920 2.041 1.172 2.230 -0.299 1.817
2006 | 3.222 1.784 2.300 1.060 2.018 0.300 1.467
2007 | 2.860 2.276 2.346 0.732 2.131 0.000 4767
2008 | 3.798 2.754 3.629 2.428 2.378 1.396 5.900
200¢ | -0.391 0.13¢ 2.16¢ -0.44¢ 0.29: -1.377 -0.68¢

The use of the Purchasing Power Parity Theory ustevaluate the impact of
inflation on the exchange rate. In order to te& theory the author has used the
inflation rate data from the USA (i.e. the Ameriahoilar), Germany (the euro), the
UK (the pound sterling), Switzerland (the Swissnép Canada (the Canadian
dollar), Japan (the yen) and China (renminbi). Pegiod of time taken into
account was 1990 — 2009, and the data was probigédelnternational Monetary
Fund— World Economic Outlook Database.
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Table 3. The calculation of the inflation rate diferential and of the percentage change
for the Japanese and Chinese currencies

(1+ IUSA) -1 lysa =1 Japan (1+ IUSA) -1 IUSA_ Icmna
(l+ I Japan) (%) (1+ I China) (%)
(%) (%)

1990 2.282 2.352 2.249 2.319
1991 0.788 0.815 0.789 0.816
1992 1.375 1.398 - 3.156 - 3.358
199: 1.63¢ 1.65¢ -10.22¢ -11.7¢
1994 1.985 1.997 -17.327 - 21.504
199t 2.90¢ 2.90¢ -12.207 - 14.29¢
1996 2.830 2.838 - 4,951 - 5.363
1997 0.440 0.453 - 0.449 - 0.462
1998 0.950 0.963 2.365 2.347
1999 2.490 2.483 3.644 3.593
200( 4.17(C 4,14¢ 3.367 2.967
2001 3.530 3.502 2.076 2.092
2002 2.500 2.483 2.384 2.363
2003 2.600 2.596 1.117 1.131
2004 2.668 2.668 -1.185 -1.232
2005 3.689 3.678 1.534 1.562
2006 2.913 2.922 1.729 1.755
2007 2.8€ 2.86( - 1.82( - 1.907
2008 2.368 2.402 -1.984 -2.104
2009 0.999 0.986 0.296 0.294

2.1.2.  The Applied Methodology

This analysis considers the USA as the home couhtgne country h), while
Germany, the UK, Switzerland, Canada, Japan andaCdwie analysed as foreign
countries foreign country - ). We have calculated the inflation rate differainfa
INF) and the percentage change for the currergy for each group of countries

and we took into account the relations accordinigpéopurchasing power parity:

_1+0,

= 1
1+1,

a) AINF=1, - I, b) e

Thus, according to the Purchasing Power Parity ijhee may assess the inflation
impact on the exchange rate. The coordinates ¢f paint in the figures are given
by the percentage change of the rate differenébien the home country and the
foreign country as well as by the percentage chafgige exchange rate. In theory,
PPP says that if the inflation rate differentiakKig , then the percentage change of
the exchange rate should be the saffe. If the exchange rate does not change
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according to the PPP theory, then there must beadiies regarding the
purchasing power of the two analysed countries.

The diagonal that connects all these points is knaathe PPP line Thus, the
outcome may be compared according to the PPP line:

* The points which are above the PPP line presenetagon|, - |,> e,

which describes the situation where foreign goaelsone cheaper for the
home country;

* The points which are below the PPP line presentdlation|, - 1, <e,,

which describes the situation where foreign gocgtome more expensive
compared to the those in the home country.

If the points are extremely distant from the PR, lithen the percentage change
for the currency value was not influenced by thigation rate differential, as the
PPP theory says.

Moreover, theregression modelas also applied to the data. The analysithef
regressionpresupposes the description and assessment pb#isile relation that
exists between a dependent and an independenblea¢ipircu & Ciumara, 2007,
p. 27). In this respect, the most facile technigui@ch illustrates the linear
dependence between two or more variables is kn@linear regression

In order to describe a model a general regressiertakeY as the variable whose
modification we wish to explain, with the help kfvariables,X X,

table below presents the terminology used foryhrgable in the literature (Spircu
& Ciumara, 2007, p. 29):

Table 4 Names ofriables

Names ofY Names of X X, X,
The dependent variable Independent variables
The regressant Regressors
The effect variable Causal variables
The explained variable Predictor variables

Within this analysis the dependent variable is ¢ékehange rateg ), while the
independent variable is the inflation rate difféi@n(1, —1, or AINF). Thus,

according to the data, the unifactorial econometnmdel is built as:
y, = f(Xi)+ui,Where:
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* Y, isthe real values of the dependent variable;
* X isthe real values of the independent variable;

. u.

is the residual variable, which represents thé&uémices of the other
factors of they, variable, and which are not specified in the motiey

are considered random factors with insignificarfluences on they,
variable.

According to the described economic process, the aaalysis from tables 19 and
20 leads to the following specificatioty; is the exchange rate, and it represents the

dependent variableX is the inflation rate differential, and it reprate the

independent variable, that is the factor of infeeeron the exchange rate, as it is
considered by the hypothesis.

To specify an econometric model also presuppose®sifiy a mathematical
function (f(X)) by the help of which we may reveal the connecbetween the
two variables. The most frequently used procedaréhe case of a unifactorial
model (the study uses only one dependent and afepémdent variable) is the
graphic representation of the two rows of valueth whe help of theorrelogram
(Tandsoiu & lacob, 2005, p. 35)Thus, if we haven pair observations
(yi,xi ),i =12...,n, on the variable¥ andX , then the model of linear regression

may be written such ay;, = a + fx +e, where:

e O is the interceptor (the place on the line where tbgression line
intersects QY). According to the direction and presss of the line it
may be either positive or negative.

» [3 is the regression coefficient (the quantity thatdifies y when X is
modified by one unit).

2.1.3. Outcome

Thus, after accomplishing the correlograms we nuewroent on the distribution of
points in a system of axes which have the coordin@X and OY. The visual
analysis of the cloud form offers important hints the relation between the two
variables, the exchange rate and the inflation déterential. In this respect, we
may notice the linear associations first. In ordesynthesise the manner in which
the changes of Y (the exchange rate) are assocrtedthe changes of X (the
inflation rate differential), the mathematic methagked here is “the methods of the
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smallest squares”. This method finds “the mostaslét’ line for a set of analyst
data. When the collected data are representediass oo the graphic and seem
gather close to the lineahwas drawn in the middle, the distance betweeritie
and the points varies according to the line. Theraye of the square distance:
considered to be a measure of “perfect fitting'this line. The straightest line
that for which the square viation is minimum. It is desirable that the linesg the
arithmeticalaverage (x, y) from the matrix. The term that iscdusor this line isthe
regression lineAccording to the Purchasing Power Parity Theoryhéf points d«
not significantly deviatefrom the line —for the graphics showing the relati
between the USA and Germany, the UK, Switzerlardl Japar— then it is clea
that during that time the rate differential wasimdftuential factor for the exchang
rate. The regression slope for thlation USA — Germany ¥ =1,0327x — 0,022¢

), USA - UK (y=10234x+0,0113), USA - Switzerland
y =10064x + 0,0111), USA — Japan § =10391x—-01152) points out the
following: the value of 8 is positive, therefore the dependence betweenvibe

variables is in direct proportion; thus, an inceea$ the inflation rate differenti
with a unit has determined the foreign currencigediighel

-3

Figure 1. USA - Germany (PPP)
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Figure3. USA- Switzerland (PPP)
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Figure 5. USA — Japan (PPP)
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Figure 6. USA — China (PPP)

Another hint of the association between the twoaldes — the exchange rate and
the inflation rate differential — is given kifie correlation coefficienf R?). This
coefficient varies between —1 and +1. Thus, theesldt gets to +1, the stronger the
dependence between the two variables. However, wemdex tends to -1, the
coefficient shows the reverse correlation. But witeis equal to 0, it shows the
lack of any correlation. The correlation coeffidiedefined as follows:

R2 = Z(Xi - X)(yi _V)

= SV o
Vb -X) fely, -F)

As we can see in the graphics above, the correlatefficient (R?) for USA —

Germany, USA — UK, USA - Switzerland, USA — Japsu0,0894, 0,996, 0,9969

and 0,9843. These results are very close to +Ighndhows the influence exercised
by the inflation rate differential on the exchamgte.

The graphic representation of the relation USA ra&dia, and of the corresponding
regression line suggest the fact that the erraslted from the regression linear
pattern are substantial (we may take the deterinmabefficient into account, as
it is low — 0,5453). The outcome analysis shows tha inflation rate differential

did not influence the exchange rate during theyeeal period for the relation USA
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— Canada. Moreover, the correlogram for the refati®A — Canada demonstrates
that there is no correlation between the inflatiate differential and the exchange
rate. The conclusion is that the Chinese exchaatge is manipulated by the
Chinese authorities, even if China announced afresflow exchange rate system
since July 21 (Ferrington, 2007, p. 8).

2.2. International Fisher Effect (IFE) testing

Besides Purchasing Power Parity Theory there & at®ther important theory in
international finance — International Fisher Effébeory (IFE). In order to explain
the movement of the exchange rate, this theory tlsesinterest rate IFE is
connected to PPP as the interest rates are codrtedtiee inflation rates. Thus, the
countries which have high inflation rates also hhigh nominal interest rates —
both as a means to counterattack the inflationspresand to counterattack high
inflation so as to offer the real yield rate to thgestors. With the help of the
International Fisher Effect Theory we may assesdrtipact of the interest rate on
the exchange rate.

2.2.1. The data

In order to test the IFE theory the author has ukedinterest rate data from the
USA (the American dollar), Germany (the euro), thi€ (the pound sterling),
Switzerland (the Swiss franc), Canada (the Canatidar), and New Zeeland (the
New Zeeland dollar). The period of time which waleen into account was 1990 —
2009, and the data was provided by @mganisation For Economic Cooperation
and Development.

Table 4. Short term interest rates for 1999 — 2009

USA | Germany] UK | Switzerland| Canada] Australia New
Zeeland

1990 | 8.148 8.488| 14.769 8.918| 13.008 14.54 13.89
1991 | 5.835 9.247| 11.523 8.214| 9.031 10.23 9.97
1992 | 3.682 9.518| 9.623 7.854| 6.669 6.47 6.73
1993 | 3.174 7.295| 5.940 4.906| 5.040 5.15 6.33
1994 | 4.629 5.364| 5.502 4.189| 5.546 5.66 6.74
1995 | 5.917 4532| 6.681 2.948| 7.126 7.73 9.01
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1996 | 5.390 3.305| 6.023 2.020| 4.452 7.15 9.30
1997 | 5.616 3.325| 6.828 1.638| 3.556 5.40 7.66
1998 | 5.467 3.544| 7.338 1.549| 5.059 5.00 7.35
1999 | 5.330 2.964| 5.449 1.409| 4.916 5.01 4.83
2000 | 6.456 4.392| 6.107 3.173| 5.696 6.18 6.52
2001 | 3.687 4.262| 4.972 2.863| 3.995 4.90 5.74
2002 | 1.726 3.319] 3.993 1.128| 2.621 4.75 5.67
2003 | 1.151 2.333| 3.666 0.329| 2.965 4.90 5.42
2004 | 1.563 2.106| 4.571 0.485| 2.311 5.48 6.13
2005 | 3.512 2.185| 4.698 0.810| 2.810 5.64 7.11
2006 | 5.153 3.079| 4.798 1.557| 4.177 5.99 7.55
2007 | 5.268 4.278| 5.954 2.572| 4.618 6.67 8.33
2008 | 2.965 4.634| 5.491 2.483| 3.307 6.97 8.02
2009 | 0.556 1.228| 1.200 0.363| 0.692 3.43 3.03
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Table 6. The calculation of the interest rate diffeential and of the
percentage change for the Australian and New Zeeatd currencies

@ +iysp) -1 lusa = australia @ +iysp) -1 usa ~ Inewzeeland
A+ pustraiia) (A + i \ewzestand
(%) (%) (%) (%)

1990 -5.580 -6.392 -5.041 -5.742
1991 -3.987 -4.395 -3.760 -4.135
1992 -2.618 -2.788 -2.855 -3.048
1993 -1.879 -1.976 -2.968 -3.156
1994 -0.975 -1.031 -1.977 -2.111
1995 -1.682 -1.813 -2.837 -3.093
1996 -1.642 -1.76 -3.577 -3.91
1997 0.204 0.216 -1.898 -2.044
1998 0.444 0.467 -1.754 -1.883
1999 0.304 0.32 0.476 0.5

2000 0.259 0.276 -0.060 -0.064
2001 -1.156 -1.213 -1.941 -2.053
2002 -2.886 -3.024 -3.732 -3.944
2003 -3.573 -3.749 -4.049 -4.269
2004 -3.713 -3.917 -4.303 -4.567
2005 -2.014 -2.128 -3.359 -3.598
2006 -0.789 -0.837 -2.228 -2.397
2007 -1.314 -1.402 -2.826 -3.062
2008 -3.744 -4.005 -4.679 -5.055
2009 -2.778 -2.874 -2.401 -2.474
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2.2.2. Applied Methodology

In the process of testing the IFE theory, the US#s wonsidered the home country
(h), while Germany, the UK, Switzerland, Canada, Aalgt and New Zeeland
were analysed as foreign countriefs)( For each group of counties the author has
calculated the interest rate different{al INT) and the percentage change in the
currency value ¢, ) according to the IFE relations:

_ 1+,

a) AINF=I, - i = -
) ' I

; b¥; -1

The use of the IFE theory helped the author aghesspact of the interest rate on
the exchange rate. Each point in the graphics haspercentage change in the
inflation rate differential between the home cowrdnd the foreign country, and
the percentage change of the exchange rate asimates In theory, IFE states
that if the interest rate differential g% then the percentage change of the
exchange rate should &6 as well The line which unites all these points is known
asthe IFE lineand it reflects the exchange rate adjustment topemsate for the
inflation rate differential. Thus, outcome may lempared according tthe IFE
line:

* All the points which are situated on the IFE litw that the investors get
the same yield, no matter if they invest in the barauntry, or abroad;

* The points which are above the IFE line confirm dlation (I, - 1,) >
e, whose interpretation is the fatte investment yield in the home country
is higher than the one abroad

* The points which are below the IFE line confirm te&tion(l, - 1) <
e, whose interpretation is thétte investment yield in the home country is

lower than the one abroad

e If the point significantly deviates from the IFEhdi, then the percentage
change of the currency value was not influencedth®y inflation rate
differential as the IFE theory suggests.

We applied the regression model for the IFE themrwe did for the PPP theory.
Within the analysis the dependent variable is tkehange rate €, ), and the

independent variable if the interest raig{i, or AINT). According to the data,

the econometric unifactorial model iy; = f(xi )+ u,, where:
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* Y, represents the real values of the dependent Veriab
* X isthe real values of the independent variable;

* U, is the residual value, and it represents the émibes of the other factors
of y; variable which are not specified in the model anel considered to
be random, having insignificant influencesyrariable.

The data analysis from tables 22 and 23, lead @ofdiowing specificationsy,

represents the exchange rate, which is considbeeddpendent variable is the
interest rate differential, which is the independeariable, i.e. the influential factor
on the exchange rate considered in the hypothesis.

The econometric model also presupposes to choosgathematical function
(f(X)) which will connect the two variables. The procdss is most often used

in the case of a unifactorial model is the grapbjgresentation of the two rows of
values with thecorrelogram Therefore, if we haven pairs of observations
(yiyxi ) i=1,2, .. nonY andX, then the simple linear regression model may

be written asly, = a + X +e, where:

e [ is the interceptor (the place on the regressioe Where it intersects
QY). According to the direction and the inclinatiohthe line @ may be
positive or negative.

» [3 is the regression coefficient (the quantity byebhly is modified when
X is modified by one unit).
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2.2.3.

Outcome
Ty -t
y=1,053x-0,0683
N 1998 R®=0,9856
T 1 ej
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Figure 7. USA — Germany (IFE)
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The correlograms that were made for the analysedcpantries provide the first
interpretation for the distribution of the poinisad system of axes with OX and OY
as coordinates. As in the case of the PPP thebeyyisual analysis of how the
cloud of points was formed gives us important datdhe connection between the
two variables, the exchange rate and interestdifferential. In order to synthesise
how the changes of Y (the exchange rate) are atedawith the changes of X (the
interest rate differential), we have used “the rodtbf the smallest squares”.

This method tries to find the most suitable linetfee analysed data. When the data
is represented as points on the graphic and ispgbalong the line drawn in the
middle, then the distance between the points amditle vary according to the
chosen line. The average of the square distanaamsdered as being a means of
perfect fitting to the line. The best line is theeowhose square deviation is the
minimum. It is desired that the line pass the ayerg, y) from the matrix. This is
calledthe regression lineThus, according to the IFE theory, if the poiaits close

to the line, or on the line (for the graphics rear@ing USA — Germany, USA —
UK, USA — Canada, USA — Australia and USA — NewIZed) then the interest
rate differential for the analysed period was seadfluential on the exchange rate.
The regression slope for USA — Germagy=(1,053x - 0,0688 USA — UK { =
1,1174x + 0,06h USA — Canaday(= 1,0838x - 0,0061 USA — Australiay =
1,0972x + 0,044 USA — New Zeelandy(= 1,0935x + 0,043 points out the
following: if the value of 8 is positive, then the dependence between the two

variables is in direct proportion; thus, an inceeagth a unit in the interest rate
differential has determined the appreciation offtreign currency.

In the case of the IFE theory, the degree of aaoni between the two variables —
the exchange rate and the interest rate diffelentia given bythe correlation
coefficient(R?). This coefficient varies between —1 and +1. Thbs, closer the
coefficient gets to +1, the stronger the dependbeteeen the two variables. But,
when the index tends to —1 the coefficient shovesrédverse. However, when it is
equal to 0, there is no correlation.

The correlation coefficientR?) for the pairs USA — Germany, USA — UK, USA —
Canada, USA — Australia and USA — New Zeeland #9%65, 0,9981, 0,9986,

0,9971, and 0,9969. The values obtained for thegelation coefficients are very
close to +1, which demonstrates the influence efititerest rate differential on the
exchange rate.

Among the correlograms for the six pairs there igdigtinct one (i.e. USA —
Switzerland), whose determination coefficient (R8) 0,1515. This value is
considered as being too low (it tends towards ®)ckvindicates the lack of any
correlation between the exchange rate and theesitente differential for the
analysed period.
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Therefore, all correlograms, except the one for US3witzerland, support the IFE
theory. They show that short term investment ya#doad is equal to the domestic
one. In conclusion, the outcome regarding the ésterate differential is roughly

compensated by the exchange rate modification. iBhe say that the exchange
rate was influenced by the interest rate diffesdrturing the analysed period.

3. Conclusions

The foreign exchange market influences many fiefdsur lives. The impact it has
exceeds the sphere of imports and exports andeiméles the inflation and interest
rates, thus having an indirect effect upon ourslivenerefore inflation and interest
rates influence the exchange rate, which makessiergial for us to learn how to
interpret the information provided by the financiaddia in order to invest wisely.
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