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Introduction:

This project is to test purchasing power parity of the US dollar against other foreign
currencies. We performed a variety of tests using time-series regression: Augmented
Dickey Fuller for stationarity, Engle Granger for cointegration, and vector error
correction to find the number of cointegrating vectors between the time series using the
Johansen test. We tested the purchasing power parity for the exchange rate between the
US dollar and the Japanese yen, the British pound and the Canadian dollar from 1976 to
2012.

Theory:

An exchange rate is the rate at which one currency can be exchanged for another.
Exchange rates are determined in the foreign exchange market. Thus, economists predict
that movements in exchange rates should reflect changes in the relative demand for and
supply of the two currencies.

Assuming supplies unchanged, if demand for US dollar goes up in relation to euro, the
value of the dollar should rise: more euros should be exchanged for each dollar than
before. In this case the US dollar appreciated, while the euro depreciated.

Exchange rates are used to buy something in a market where the local currency is used as
the conventional medium of exchange. This line of reasoning suggests that the
international demand for a particular currency might depend on the underlying demand
for the goods, services, and assets sold in markets using that currency. Because the
currency of a particular country is most often used in markets where that country’s
products are sold, the demand for the goods, services, and assets produced by a country
might be a good proxy for the demand for its currency, i.e. we will observe the
relationship between price levels of two different countries with respect to their exchange
rates.



The theory of purchasing power parity is based on the notion that the exchange rate
depends on relative price levels. Purchasing power parity states that the nominal
exchange rate between two currencies should be equal to the ratio of aggregate price
levels between the two countries, so that a unit of currency of one currency will have the
same purchasing power in a foreign country.

The mathematical expression we use to derive purchasing power parity implies that PY° =
EP', or E = PYS/p, where E is the exchange rate in dollars per foreign currency, PYS is the
dollar price of a basket of goods, and P' is the foreign price for a basket of goods.

This brings us to the concept of the law of one price, where we assume the goods and
services of two different countries are sold with the same purchasing power. Therefore
the exchange rate can be linked to the different price levels of two countries. If PPP holds
then the price of an internationally traded good should be the same anywhere in the world
once that price is expressed in a common currency since people could make a riskless
profit by shipping the goods from locations where the price is low to locations where the
price is high.

There is only one exchange rate between any pair of currencies, and if PPP holds broadly,
that same exchange rate must balance the relative prices of all the commodities. Thus,
when PPP is considered as a theory of the exchange rate a very broad market basket of
commodities must be used rather than just one commodity. Most testing of PPP is done
with price indexes rather than with the price of individual goods and services.

The general idea is that a unit of currency should be able to buy the same basket of goods
in one country as the equivalent amount of foreign currency, at the going exchange rate
can buy in a foreign country, so that there is parity in the purchasing power of the unit of
currency across two economies.

We transformed our variables exchange rate with respect to the United States and the
consumer price index level to logs. The exchange rates are expressed as the amount of
foreign currency needed to exchange for each US$1.

We will be testing long-run PPP employing bivariate tests, such as the ADF (augmented
Dickey-Fuller) and Johansen’s maximum likelihood methods.

A price index tells how much a particular market basket costs now relative to how much
it cost in a chosen base year (= 2005). The market basket typically varies considerably
across countries; each country chooses a basket that represents the composition of its
output or consumption. In addition, there is no information about the absolute level of
prices in the country, merely about how prices have changed since the base year. For this
reason, we cannot compare CPI values of the United States with that of the UK. Because
of this indeterminacy in absolute level of prices, a normalization constant was added to

us
the PPP relationship, such that: E; = Ai—f In logarithmic terms, this leads to the
following equation:



InE, = a + B(InPYS — InP)),

All the equations are written with the exchange rate as the dependent variable and the two
countries’ price level difference as independent variables. We assume the shocks to the
exchange rate must not affect inflation rate in either country. Under pure floating rates,
the central bank commits itself to a monetary policy based solely on internal
considerations such as its desired inflation rate and the exchange rate adapts itself to
maintain PPP. In our study, all four countries have floating exchange rate. Otherwise, if
the exchange rate is pegged, the money supply of a particular country will be
endogenously driven to establish the inflation rate at a level consistent with the US$
inflation and the desired rate of change of the exchange rate.

In order to test PPP, we chose a time interval of a month from 1976 to 2012 and chose to
use consumer price index. We prefer to use larger range for the dataset because it is likely
there are delays in the response of exchange rates to price differentials. The high
frequency nature of our data yields more data points thus we can assume most asymptotic
properties of the distributions.

The most common price indexes are the consumer price index (CPI), the producer price
index (PPI), and the price deflator for GDP (PGDP). CPI focuses on a market basket that
is typical of the purchases of urban consumers. The PPI is an index of the prices of
industrial goods often bought by large industrial firms. The PGDP covers all goods and
services produced in the economy. We chose the CPI because it is more representative of
the entire economy’s prices, despite being composed of some non-tradable goods, i.e.
services.

Are exchange rates nonstationary? Exchange rates and prices are certainly nonstationary
variables. Cointegration is when two nonstationary variables may move together through
time so that some linear combination of them is stationary. The application to PPP is that
exchange rate and price levels of the two countries may gravitate towards a long-run PPP
equilibrium, while all three variables themselves move in nonstationary ways.

The long run equilibrium “cointegrating regression” is a stochastic version, which
imposes a linear relation among the logs of the two variables. The error term represents
the deviation in any period from the long run equilibrium PPP. It is this error that must be
stationary if the variables are cointegrated. The error correction term is the residual from
the cointegrating regression and represents how far the log of the exchange rate was
above or below its long-run equilibrium value in the previous period.



The tests used to check for weak PPP are:
The Augmented Dickey Fuller test:

dfuller performs the augmented Dickey-Fuller test that a variable
follows a unit-root process. The null hypothesis is that the variable
contains a unit root, and the alternative is that the variable was
generated by a stationary process. You may optionally exclude the
constant, include a trend term, and include lagged values of the
difference of the variable in the regression.
Taken from the Stata documentation.

The Engle-Granger test:

This method is testing for the existence of a long-run relationship between two non-
stationary processes. The idea is that the two have the same stochastic trend, which
causes them to have a relationship in the long-run. It is an error correction test. It checks
whether the residuals of a regression are stationary. If the are we can assume long run
convergence.

Johansen test:

This is error correction based test that tries to calculate the number of non-zero
eigenvectors of the cointegration matrix, thus finding the rank of the matrix and through
that the number of cointegrating vectors in the system.

Data:

We use data compiled and published by the International Monetary Fund (IMF) and the
source is the International Financial Statistics (IFS). Our data set consists of the monthly
values of consumer price indexes (CPI) and exchange rates of four countries: USA, UK,
Japan, Canada. The exchange rates are all in terms of local currency to one US dollar and
for base year for CPI we take 2005 (we assume that CPl =100 in year 2005).

The consumer price index (CPI) measures changes (with respect to a chosen base year) in
the price level of a basket of consumer goods and a bundle of services by households.



Analysis:

Theory assumes that CPI should be linear with respect to time. On the graph below we
plot our CPI indexes and notice that this assumptions holds true for the US, the UK and
Canada. We see however that Japan’s prices fail to follow the theoretical assumption. But
if we look at the history of the Japanese economy we see that the inflation rate has been
near zero for the last 15 years fallen in a liquidity trap due to overinvestment in the 80s.
This caused the inflation rate to be near zero and even deflated the yen. Since the CPI
index and its natural logarithm can be viewed as connected to inflation rates we can
explain the behavior of the data.
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We are going to be dealing with the logarithm of our variables so we found it useful to
visualize the data we are going to use.



Log of CPI
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Log of Differences in CPI between Countries
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We can observe that the difference is non-stationary with obvious trends. However we
will still test this claim



Log of Bilateral Exchange Rates
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Visually the log of the exchange rates seem to be mean reverting, however we need to
check for non-stationarity.

First we begin by testing the weak form of PPP.

To simply check for stationarity and unit roots we use the Augmented Dickey Fuller
(ADF) test. The null hypothesis is that the variable contains a unit root, and the
alternative is that the variable was generated by a stationary process. Since we are dealing
with a time series we assume that we should account for a period for the lags. We use the
Stata command varsoc to find the proper number of lags we need to account for. Looking
at the AIC criterion the test suggest choosing a lag between 11 and 15 months. We
choose a lag of 13 months when we are dealing with variables regarding Japan and the
UK, and we use a value of 14 when dealing with Canadian variables.



. varsoc leJap 1JapUS, maxlag(20)

Selection—order criteria

Sample: 1977m9 - 2012m2 Number of obs = 414
lag LL LR df p FPE AIC HQIC SBIC
0 135.673 .001797 -.645764 -.638073 -.626316
1 2519.94 4768.5 4 0.000 1.8e-08 -12.1446 -12.1216 -12.0863
2 2545.17 50.454 4 0.000 1.6e-08 -12.2472 -12.2087 -12.1499%
3 2553.37 16.393 4 0.003 1.6e-08 -12.2675 -12.2136 -12.1313
4 2559.3 11.879 4 0.018 1.6e-08 -12.2768 -12.2076 -12.1018
5 2559.67 .72785 4 0.948 1.6e-08 -12.2593 -12.1747 -12.0453
6 2562.51 5.6769 4 0.225 1.6e-08 -12.2537 -12.1537 -12.0008
7 2566.27 7.5275 4 0.111 1.6e-08 =-12.2525 -12.1371 -11.9608
8 2570.56 8.5769 4 0.073 1.6e-08 -12.2539 -12.1232 -11.9233
9 2575.87 10.629 4 0.031 1.6e-08 -12.2603 -12.1141 -11.8907
10 2576.93 2.1047 4 0.717 1.6e-08 -12.246 -12.0845 -11.8376
11 2583.11 12.372 4 0.015 1.6e-08 -12.2566 -12.0797 -11.8093
12 2588.15 10.069 4 0.039 1.6e-08 -12.2616 -12.0693 -11.7754
13 2629.01 81.717%« 4 0.000 1.4e-08% -12.4396% -12.232x -11.9145
14 2630.08 2.1408 4 0.710 1.4e-08 -12.4255 -12.2024 -11.8615
15 2632.99 5.8303 4 0.212 1.4e-08 -12.4202 -12.1818 -11.8173
16 2634.36 2.7344 4 0.603 1.4e-08 -12.4075 -12.1537 -11.7657
17 2635.74 2.7672 4 0.598 1.4e-08 -12.3949 -12.1257 -11.7142
18 2636.51 1.5414 4 0.819 1.4e-08 -12.3793 -12.0947 -11.6597
19 2640.34 7.658 4 0.105 1.4e-08 -12.3785 -12.0785 -11.62
20 2641.45 2.2075 4 0.698 1.5e-08 -12.3645 -12.0491 -11.5671

Endogenous: leJdap 1JapUS
Exogenous: _cons



. varsoc leUK LUKUS, maxlag(20)

Selection—-order criteria

Sample: 1989m9 - 2012m3 Number of obs = 271

lag LL LR df p FPE AIC HQIC SBIC
0 754.983 .000013 -5.55707 -5.5464 -5.53049
1 1683.5 1857 4 0.000 1.4e-08 -12.38 -12.348 -12.3003
2 1702.5 37.999 4 0.000 1.3e-08 -12.4907 -12.4374 -12.3578%
3 1703.46 1.9341 4 0.748 1.3e-08 -12.4684 -12.3936 -12.2823
4 1709.74 12.564 4 0.014 1.3e-08 =-12.4852 -12.3891 -12.2459
5 1710.92 2.3472 4 0.672 1.3e-08 -12.4643 -12.3469 -12.1719
6 1712.86 3.8906 4 0.421 1.3e-08 -12.4492 -12.3104 -12.1036
7 1725.29 24.857 4 0.000 1.3e-08 -12.5114 -12.3513 -12.1126
8 1727.46 4.3325 4 0.363 1.3e-08 -12.4978 -12.3164 -12.0459
9 1730.08 5.2378 4 0.264 1.3e-08 -12.4877 -12.2849 -11.9826
10 1731.75 3.3447 4 0.502 1.3e-08 =-12.4705 -12.2463 -11.9122
11 1732.37 1.2509 4 0.870 1.4e-08 -12.4456 -12.2001 -11.8341
12 1733.81 2.8801 4 0.578 1.4e-08 -12.4267 -12.1598 -11.7621
13 1805.47 143.31 4 0.000 8.4e-09% -12.926% -12.6378% -12.2082
14 1807.78 4.615 4 0.329 8.5e-09 -12.9135 -12.6039 -12.1426
15 1809.61 3.6651 4 0.453 8.6e-09 -12.8975 -12.5666 -12.0734
16 1812.66 6.0982 4 0.192 8.7e-09 -12.8905 -12.5382 -12.0132
17 1813.98 2.6329 4 0.621 8.8e-09 -12.8707 -12.4971 -11.9402
18 1814.61 1.2696 4 0.867 9.le-09 -12.8458 -12.4509 -11.8622
19 1822.7 16.178« 4 ©0.003 8.8e-09 -12.876 -12.4597 -11.8392
20 1823.07 .73746 4 0.947 9.le-09 -12.8492 -12.4116 -11.7593

Endogenous: leUK 1UKUS
Exogenous: _cons



. varsoc leCan 1CanUS, maxlag(20)

Selection—-order criteria

Sample: 1977m9 - 2012m2 Number of obs = 414

lag LL LR df p FPE AIC HQIC SBIC
0 1026.91 .000024 -4.95125 -4.94356 -4.9318
1 2912.76 3771.7 4 0.000 2.7e-09 -14.0423 -14.0192 -13.984
2 2929.71 33.901 4 0.000 2.6e-09 -14.1049 -14.0664* -14.0076%
3 2931.53 3.6463 4 0.456 2.6e-09 -14.0944 -14.0405 -13.9582
4 2934.49 5.9119 4 0.206 2.6e-09 -14.0893 -14.0201 -13.9143
5 2938.37 7.7582 4 0.101 2.6e-09 -14.0887 -14.0041 -13.8748
6 2941.17 5.6098 4 0.230 2.6e-09 -14.083 -13.983 -13.8301
7 2944.82 7.3011 4 0.121 2.6e-09 -14.0813 -13.9659 -13.7895
8 2946.66 3.672 4 0.452 2.7e-09 -14.0708 -13.9401 -13.7402
9 2948.6 3.8722 4 0.424 2.7e-09 -14.0608 -13.9147 -13.6913
10 2950.4 3.6072 4 0.462 2.7e-09 -14.0502 -13.8887 -13.6418
11 2954.78 8.7603 4 0.067 2.7e-09 -14.0521 -13.8752 -13.6048
12 2960.59 11.621 4 0.020 2.7e-09 -14.0608 -13.8685 -13.5746
13 2978.49 35.81 4 0.000 2.5e-09 -14.128 -13.9203 -13.6029
14 2983.75 10.513% 4 0.033 2.5e-09% -14.1341x% -13.911 -13.5701
15 2987.05 6.5965 4 0.159 2.5e-09 -14.1307 -13.8922 -13.5278
16 2988.68 3.2657 4 0.514 2.5e-09 -14.1192 -13.8654 -13.4774
17 2991.07 4.7685 4 0.312 2.6e-09 -14.1114 -13.8422 -13.4307
18 2992.54 2.9445 4 0.567 2.6e-09 -14.0992 -13.8146 -13.3796
19 2996.63 8.1928 4 0.085 2.6e-09 -14.0997 -13.7997 -13.3412
20 2997.99 2.7016 4 0.609 2.6e-09 -14.0869 -13.7715 -13.2895

Endogenous: leCan 1CanuUS
Exogenous: _cons

Note that we assume that theory suggests exchange rates take a long time to
adjust/change (approximately a year or so) that is why we choose the max lags to be 20.

Once we have chosen the number of lags we should account for we are free to proceed
with the chosen ADF test.



. dfuller leJdap, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 421

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -1.626 -3.446 -2.873 -2.570

MacKinnon approximate p-value for Z(t) = 0.4698

. dfuller leUK, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 421

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -2.631 -3.446 -2.873 -2.570

MacKinnon approximate p-value for Z(t) = 0.0868

. dfuller leCan, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 421

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -1.342 -3.446 -2.873 -2.570

MacKinnon approximate p-value for Z(t) = 0.6097

We see from the ADF that we fail to reject the null hypothesis that there are no unit roots
over all of the countries in our sample. Thus it is plausible to assume cointegration. This
means that long term convergence to PPP is possible.

Another method we use to check for cointegration between a pair of currencies is the
Engle-Granger test:



. dfuller ehatJap, trend lags(12)

Augmented Dickey-Fuller test for unit root Number of obs = 421

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -2.987 -3.983 -3.423 -3.130

MacKinnon approximate p-value for Z(t) = 0.1358

We cannot reject the null hypothesis of no unit roots thus an assumption of non-
stationarity is plausible.

. dfuller ehatCan, trend lags(12)

Augmented Dickey-Fuller test for unit root Number of obs = 421

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -1.525 -3.983 -3.423 -3.130

MacKinnon approximate p-value for Z(t) = 0.8203

We cannot reject the null hypothesis of no unit roots thus an assumption of non-
stationarity is plausible.

. dfuller ehatUK, trend lags(12)
Augmented Dickey-Fuller test for unit root Number of obs = 278

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -3.268 -3.989 -3.429 -3.130

MacKinnon approximate p-value for Z(t) = 0.0717

We cannot reject the null hypothesis of no unit roots thus an assumption of non-
stationarity is plausible.



The third method we use is the Johansen test. We notice that for all countries in our
sample we cannot reject the null hypothesis of no cointegrating vectors in the bivariate
case.

. vecrank leCan 1CanUS, lags(14)

Johansen tests for cointegration

Trend: constant Number of obs = 420
Sample: 1977m3 - 2012m2 Lags = 14
5%
maximum trace critical
rank parms LL eigenvalue statistic value

0 54 3026.4913 . 5.4907x 15.41

1 57 3028.8221 0.01104 0.8292 3.76

2 58 3029.2367 0.00197
. vecrank leJap 1JapUS, lags(13)

Johansen tests for cointegration
Trend: constant Number of obs = 421
Sample: 1977m2 - 2012m2 Lags = 13
5%
maximum trace critical
rank parms LL eigenvalue statistic value

0 50 2670.1032 . 9.3851x 15.41

1 53 2673.2817 0.01499 3.0281 3.76

2 54 2674.7958 0.00717
. vecrank leUK LUKUS, lags(13)

Johansen tests for cointegration

Trend: constant Number of obs = 278
Sample: 1989m2 - 2012m3 Lags = 13

5%

maximum trace critical
rank parms LL eigenvalue statistic value

0 50 1844.626 . 13.7362% 15.41

1 53 1850.1353 0.03886 2.7175 3.76

2 54 1851.4941 0.00973




We now proceed to testing the strong form of PPP.
We check whether g = 1 in our bivariate equation:
InE; = a + B(InP} — InPY54) + u,

First we start with testing the PPP theory for the US and Japan. We run a simple time
series regression. Then we check whether the estimates follow the PPP assumptions:

. reg leJap 1JapUS

Source SS df MS Number of obs = 434
F( 1, 432) = 1380.99

Model 43.0560686 1 43.0560686 Prob > F = 0.0000
Residual 13.4687556 432 .031177675 R-squared = 0.7617
Adj R-squared = 0.7612

Total 56.5248242 433 .130542319 Root MSE = .17657
leJap Coef.  Std. Err. t P>|t| [95% Conf. Intervall
1Japus 1.237666 .0333049 37.16 0.000 1.172206 1.303126
_cons 4.601418 .0126532 363.66 0.000 4.576549 4.626288

. test 1JapuS=1

(1) 1Japus =1

F( 1, 432)
Prob > F

50.92
0.0000

The overall regression looks acceptable. The R-squared statistic and the F-statistic are
reasonable thus we assume the regression as well as its estimates is valid. We notice that
we can reject the null hypothesis that the constant term is equal to zero even at the 1%
confidence level which contradicts the PPP assumptions. Next we check whether the
coefficient estimate is equal to 1 and we see that we can reject such a hypothesis even on
the 1% confidence level. Again we come across a contradiction with the theoretical
assumptions of PPP. Thus in this case PPP is rejected.

Next we follow the same procedure to check for PPP between Canada and the US.



The summary of the regression as well as the tests are provided below:

. reg leCan 1CanUS

Source SS df MS Number of obs = 434
F( 1, 432) = 44.18

Model .640165139 1 .640165139 Prob > F = 0.0000
Residual 6.25974514 432 .014490151 R-squared = 0.0928
Adj R-squared = 0.0907

Total 6.89991028 433 .015935128 Root MSE = .12038
leCan Coef.  Std. Err. t P>|t| [95% Conf. Intervall
1CanUs .9163378  .1378625 6.65 0.000 .6453732 1.187302
_cons .1912346  .0071237 26.84 0.000 .1772332 .205236

. test 1CanUS=1

(1) 1cCanus =1

F( 1, 432) 0.37
Prob > F = 0.5443

The overall regression looks acceptable. We notice that we can reject the null hypothesis
that the constant term is equal to zero even at the 1% confidence level which contradicts
the PPP assumptions. Next we check whether the coefficient estimate is equal to 1 and
we see that we cannot reject such a hypothesis even on the 5% confidence level leading
us to believe that assuming the coefficient is equal to 1 is plausible. This actually
supports the assumptions of PPP.



We then follow the same procedures to check for PPP between the UK and the US.

. reg leUK LUKUS

Source SS df MS Number of obs = 291
F( 1, 289) = 51.94

Model .382266536 1 .382266536 Prob > F = 0.0000
Residual 2.12692545 289 .007359604 R-squared = 0.1523
Adj R-squared = 0.1494

Total 2.50919198 290 .008652386 Root MSE = .08579
leUK Coef.  Std. Err. t P>|t| [95% Conf. Intervall
1UKUS .9014447 .1250786 7.21 0.000 .6552641 1.147625
_cons -.5510267 .0080882 -68.13 0.000 -.5669459 -.5351075

. test 1UKUS=1

(1) TUKUS =1

F( 1, 289)
Prob > F

0.62
0.4314

The overall regression looks acceptable. We notice that we can reject the null hypothesis
that the constant term is equal to zero even at the 1% confidence level which contradicts
the PPP assumptions. Next we check whether the coefficient estimate is equal to 1 and
we see that we cannot reject such a hypothesis on the 5% confidence level leading us to
believe that assuming the coefficient is equal to 1 is plausible. This actually supports the
assumptions of PPP.

Another way to explore the strong form of PPP is to check whether:

InE; — (InP}{ — InPYS4) is a stationary process. If it doesn’t have any unit roots we
might assume proportionality and symmetry. We do that by running an ADF test on that
equation:



. dfuller CanUS, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 420

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -1.601 -3.446 -2.873 -2.570

MacKinnon approximate p-value for Z(t) = 0.4832

. dfuller UKUS, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 277

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -2.528 -3.458 -2.879 -2.570

MacKinnon approximate p-value for Z(t) = 0.1087
. dfuller JapuUS, lags(13)

Augmented Dickey-Fuller test for unit root Number of obs = 420

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -2.501 -3.446 -2.873 -2.570

MacKinnon approximate p-value for Z(t) = 0.1152
We observe that for all countries it is impossible to reject the null hypothesis of non-
stationarity.



Summary:

The weak form tests are summarized below:

Engle-
ADF Granger Johansen
Japan -1.63 -2.99 S22
United
Kingdom -2.63 -3.27 13.74
Canada -1.34 -1.53 5.49
Critical Values -2.87 -3.4 15.41

Doesn't Support
PPP

Supports PPP

The strong form tests are summarized below:

Wald Test for

Wald Test for

Constant Term Coefficent ADF Test
Japan 363.66 50.92 -2.5
United
Kingdom -68.13 0.62 -2.53
Canada 26.84 0.37 -1.6
Critical Values 1.96 3.84 -2.87

Doesn't Support PPP

Supports PPP




Conclusion:

Purchasing power parity has been one of the more puzzling concepts in economics ever
since the theory was first introduced by Prof Cassel in the early 20" century. In this
project we try to find evidence of both the weak and the strong form of PPP. We find
very little support for the weak form of PPP. The tests in favor of the doctrine are very
weak in nature and thus non-conclusive. We find enough evidence to firmly reject the
strong form for all of the countries in our sample. There is absolutely no evidence for
symmetry or proportionality in our cointegration tests. Some have suggested that
deviation from the PPP norm could be cause by interaction between the real exchange
rates and real domestic interest rates. This is suggested by Johansen and Juselius (1990b).
Other reasons for inconsistencies with the PPP theory might include level of output, GDP
growth, money supply, etc. Diebold and Rudebusch (1989) and Shea (1991) are among of
the articles dealing with such factors. We also must account for the fact that there is
rarely perfect mobility between economic entities. Transaction costs (taxes tariffs, etc.)
might also lead to inefficiencies that in turn should cause deviation from the PPP
doctrine. A better and more detailed price indicator will be helpful in further exploring
the theory.



