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Abstraa

There are a lot of studies that testeBal—Samuelson hypothesis also known as
Harrod-BalassaSamuelson effect directly via theatfdf productivity, one possible
explanation is that PER Capita GDP is not goodamation for productivity (.i.e. Labor
productivity) differences; an increase (decreaseglative efficiency of the distribution
sector with respect to foreign countries inducewegation (appreciation) of the exchange
rate. After we obtained the number of co-integratectors we continue further to see
whether the CV tells us something about the lomgrelationship into the model, likelihood
ratio test of exactly identified restrictions tesnfirms that constant is insignificant variable
therefore we can confirm that there is long-ruatiehship in which the changes in Exchange
rate are positively correlated with the changemtid of German Consumer Price Index
(CPI) to the UK Retail Price Index (RPI). In ordertest for relative PPP to support the
theoretical relationship between the variablegriot®ns are put on the PPP knowing that
PPP and that downward movement in the series iredidgacrease of UK price level relative
to German price level. In each EC model there iE@mechanism and coefficient on the co
integrating vector measures the rate per periedhth one of the endogenous variables
adjusts. In the first equation the error correctimechanism is highly significant and
negative. If the system is out of equilibrium, edtéon in the change of the exchange rates
will be downward (everything else ceteris paribe@npensating around 68% of the
disequilibrium per year. In the second equationrerorrection mechanism is also highly
significant but positive meaning that if the systierm disequilibrium changes of change in
the ratio of German CPI relative to UK Retail Pricdex will rise offsetting 15% of the
disequilibrium per year until the equilibrium rateexchange rate will be achieved. Model
implies German Labor productivity to UK Labor prativity ratio doesn’t have significant
influence on explaining on relative change on @icet even on theexchange rate contrary to
Pugh, Beachil study

Key words: Purchasing power parity, Exclearage, co integration, error correction model,
productivity, Consumer Price Index, Retail Pricddr,



l. Unit Root test ADF-Pemron proceduce conducted on STDMERTD , FFP70, FRDRATIO

There are a lot of studses that test Ballasa —Sammelson ® b‘__:-pothesis Iil.[fﬂﬂf via the effect of
productivity ¥ 1e. Labour productivity . Since in the paper it iz not tested for unit root

conditional npon stoacteal breaks hece is applisd modified ADF /Peccon test

The H,: fime series has a unit root with possibly non-zero drift against the alternative that the process is

trend stationary
ve =ty +ve1 +dD(TB) + (o — g )DUr + &
D(TB);=1if t=Tz+10 otherwise
DU, =1 if t=Tg Ootherwise

And A (Uer = B(L)v; v ~(0.¢%)
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! See Appendix | Vamable defimtion
* Also kmown 35 Harrod-Balissa-Samuskson effect (Blravis and Tipser 1933)
' One poccible sxplination is that FER Capina GDF iz not good ezplinartion for produetwity differences ; an
mereaze(decrease) in relstive efficiency of the distnbwton sector with respect to foreign countries induees
depreciztion (appreciztion) of the Exchange Fate.
¥ Beachill Bob; Pugh Geoffrey (1098) Monstary cooperation in Burope and the problem of differential productvity
owth. Intemational Review of Applied Economies , VoL 12, Mo 2 (3ept.1993) pp.453-37
Pierre Perron/1080) The Great erach | the oil stork and the nnir raot hypotiesiz




from downwards to npwards in 1980 Plot of the first difference of the log form ™.did not revel

conclnsion about the seral movement.
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Table 1 List of the data

LPRDR DLPRDR

1978 4 4555 | -0.01613
1979 44116 | -0.04392
1980 | 43944 | -0D.01714
1951 | #4368 | 0.042302
1582 44705 | 0.033744
1383 448298 | 0.019264

List of the data shows switch of the data from deceasing to mcreasing trend and for DIFRDR
switch from negative to positive values. Geaphically it can be shown that PRDEATIO 15 I(Z)
varable But the previons plot shows that PPP70 van be I{2) vacable also.

* 1979-1920 marked 3 change in UK supply side policy accordingly it is taken 1981 as the year after the
structural break which is confirmed by the data plot
! Lop form it iz taken as more appropriate even though all data are plotred see appendiz 1
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Plothing the data for PPPT0 purchasing power party varmble 250 difference of the log of PPP70 i= I(0}
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Plot of the PPPT0 variable shows existence of the structural break in 1974

# Which theoretically as it is known marks the breakdown of Bretbon woods system of fited Exchange Rates
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Flot of the first difference of the log level of PPP70 does not reveal conclusion about the seal
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Plot shows that D2EPPP70is zmﬁonar_rI;:{Jj

Tahle 2 List of the data

LPPF70 | DLPPFTO
1971 4.5643 | -0.04082
1972 4.5486 | -0.01575
1973 45261 | -0.02247

1974 4 4438 | 0.082300
1975 4.2863 [ -0.15748
1876 41750 | -0.11042

after the break down of Bretton Woods there is continuation in decreasing trend of the variable and

there is a shift in the first difference form negative to positive




2. ADF /[ Perron test nnit root test for the STDMERTD variable

k
DER70 = Int + 8D, + fTim+ yDT ., +8DTB, + By, + E chy, ; +el0
i=k

= k
DLER70 = Int + @D, + BTIM + yDT; + 6DTB, + B,Ly, , + Z By, | + 8,1t
ik

g k
DZLER70 = Int + 6D, + BTIM + yDT, + 6DTBy + B,Ly,_, + Z iy, 3 +8, 1
i=k

D2ER70 = Int + 6D, + BTIM + yDT, + 6DTB, + B, , , +TE,chy, 5 +€,"

Model C defined by Perron(1989)" is fully specified and it takes all the varions changes in time

sedes into account. All three vaniables are being tested

DTEBERT( dommy varable for the immediate change after the break in it models a onetime change
in the intercept and is =1, DV=1if t = t; + 1 ; otherwise 0;

DUER70- dommy vaciable DUERTVO=1;if t > TE ;cthersize O changes in the doift parameter in
every perod after the break:

DTERT0- dummy vardable if t=TB | otherwise 0 allows for a changes in the slope of the trend
Function
TIM- deterministic time trend

TB - time break from theoretical knowledge and by plotting the data we suspect that it is 1967
stering substantial devalnation (see plot of the log level of the STDMERT0) variable 1965 is equal
to TE+]

" Variables definitions ses Appendix 1 Jection A

" Thizs model is testad in log terms as it is in lewvels see Appendix 2 Section B

" Thisiz a lzg form of the mede| first difference in a logs DLER7D and log of the dependent vanzble level form.
See Appendix Z2part 223

. See Appendix 3a ADF/Perron test fo the log levels of the variables of interest

" see Appendix 2 sectien Z part 1a variables ADF Perron test for 1" differences of the varizbles of interest this
all 4 equations in the remaining text will be reffered as equation L, 2,3.4.

** HO:UNIT ROOT conditional on drift determiniztic trend and 2 types of structural break




Flot of the data of the log level of STOMERTO variable confirms existence of structural break in 1967

Equﬂtic:n |

L. Forthe equation 1 t-statistics on the lagged value of the series i3 -1.65 time of the break

relatrre to total sa_mPle sized = ﬁ = [.48~48%;

Sample size= 39 observations 5% critical valne between -4.22(2 = 40%) and
—4.24(1 = 50%)
H,: unit root cannot be rejected

We cannot reject the anll hypothesis
Mo serial correlation p-valie =(113) AT 7 LAGS Mmnctional form is well specified

Equation 2 (1)

2. For the equation 2 t-statistics on the lagged value of the seres 13-2.46 time of the break
relative to the sample size is 1 = 48%

Sample size=30 observations 3% catical value between [4.22] and [4.24| aad onll hypothesis

of nmit root existence cannot be rejected and hypothesiz of no seal conrelation p-value (0.634) F-

pralue (0.696) AT 3 LAGS fuactional form well specified

" 5ee Appendix 2 section 2a critical values for 4 can be found in Perrom| 1383)



Equation 3 "9

J. For the equation 3 t-3tat on the lagged walne of time series is -2.72  ime of the break
relative to the sample size 4 = 48% Sample size is 39 obsermations we accept the form with
no lags and DW statisties which iz valid if on the right hand side of the equation these are no
Iaps shows no serial corelation (2.0706) and type 1 error of making mistake if we reject the
mll of no serial correlations is 48%0 0 lags of the dependent variable

Equation 47

4. Forthe equation 4 tstat on the lagged value of the time series -1.72 Probability of type |
error of making mistale if we reject the mll of no sedal correlation 5% the mll hypothesis of
1o it root cannot be rejected WITH | TAG of the dependent variahle

I—Iamlgm mirid Pussible mult_imiij_uea.::it_!r we accept eq 1ation with no la.gs of the depmdenr
varable on RHS (Equation 3) for fucther analysis

# DILEFA

950 1955 - 1960~ 1965 k=ryr] 1975 19EO0 1945 I=eE

1™ difference of the log level of UK stering exchange rate/DM s 1{0)

Gt 7 Appendix 3 Section 3 a
o See Appendie 2 section 1a



b. DF/ADF [/ Pemon test nnit root test for the FPPT0 variable

Por this regression were creited the following terms

DTEPFP70 time of the break dommy vamble =1ift = Ty + 1 immadiatedy afrer the break
1974 (see plot of the data above)

DUEFETO DV=1 for all penods immediatelr afier the break (1974 39583

DTPPPFFO=TIME TREND if t=TB ; otherwise U;

Equation! ™
DPP70 = Imt + §DPPPF0; + fTim + yDTPPPT0 ; + SDTBPPPTU: + fivi-a T EL* iy + &

| LAG of the dependent vanable 1= E = 0,66~66% for 5 % level of significance critical
value iz -4 24(60°%) and -4.18(70%) t-stat on the lagred time series iz -4. 19 it is between the
interval and the aull hypothess that the uut root cannot be rejected is accepted Le. insufhicient
evidenee to reject at conventional level: of significance

Equation 2 ™

K
DLPPP70 = I'nt+ 8DPPPT0,, + STIM + yDTPPP70; + SDTBPPPTO, + By Ly, | + Z ehye g + e
[Ty

I lag of the dependent variable t-stat on the lagged time series is -3.78 the ull hypothesis of nnit
oot cannot be rejected and the null hypothesis of ao serial coreelation cannot be rejected at
conventional levels of gig.niﬂczm'e ie. Pmbﬂbiiit_l;' of mmmitt'tng tpe 1 error 15 72%.

Equation 3 G
k
DILPPPYTO =Int+&DPPPTO,: + BTTM + yDTPPPTO + SDTEBPPPTO; + By Lyp-n T F EEJ'I..g + :.":
s o

O lags of the dependent vanable the t-stats of the lagped time senes in the equation 15 -2.93 and
the mmll hypothesis at 5% for values of 4 =-4.24{60%) and -4.18(70%) cannot be rejected and
anll hypothesis of no serial correlation cannot be rejected at 3% conventional lewel of
significance by large sample test Langrange which follows 3’1 duztribution and 1%0,5%, 10%
level of significance by small sample technique F test p-value 10.6%

Equation 4
k

—- 1
D2FPPPT0 = Int + BDPP P70y + fTIM + yDTPPP70, + SDTBPPPTO+ iy, | + Z EAYeg T &
=

1 lag of the dependent variable the t-statz of the lagzed time zeries in the squation i3 -6.24 and
there is sufficient evidence to reject null of unst root DW is a general diagnostic test “ and its
value 1.9 shows no senal correlation and fnchional form 15 well specthed

Yaee Appendix 2 Section i b

4 Fee Apendix 2 Section part 2
Y5ae Appendin 2 Section 3 part 3b
H see Appendix 2 Section 2 PART 1b
2pw=2(1-5)



¢. ADF / Perron test unit root test for the PRDBATIO variable

For these 4 models we ceeated following Perron’s terms

DTBEPRDER =1; IF T=TE +1 otherwize (; from the other plot abore 15 1980 and vear after the break i
1981-

DUPFRDE=1IF t+TB ; otherwize O;

DTPRDE=T if t>TB : othermize (& which allows for a sudden change in the slope of the trend

Equation 1 &
= ak
DPRDR = Int + BDPRDR, + fTim + yDPRDR ,+ SDTBPRDR, + ¥, , +Z FAY,_, + &,
=k
: 2 . s :
O lags of the dependent variable 1 = = 82% t-stat on the lagped time series is -2.41 while

values for A from the tables are -4.04 (80%%) and -4.10 {90%%) and the ol of existenice of nnit
oot cannot be rejected

Equation 2 ™

k
DLFRDA = Int + BDPRDR,, + BTIM + yDTFFRDR; + SDTBPRDR, + f Ly, g + E Edy_y + &
=k

0 ]ﬂgﬂ of the dePeu&Eﬂt variable t-stat of the ]ﬂgﬁd valne of ime sertes -2 44 and the omll
hypothesis of unit root cannot be rejected probalbility of type 1 ecror when rejecting the nnll of
0o sedal corelation is T2%

Equation 3 w

i
DZLPRDR = Int + 8DPRDR,, + BTIM + yDTPRDR, + SDTBPRDR, + B Ly, , + Z. &

3 lags of the dependent vanable t-stat of the lagged valne of ime senes 15 -3.01 and the anll
hypothesis of not rejecting the nunit root there is snfficient evidence to accept at te conventional
levels of sienificance and no secial corelation cannot be cejected ™

ETLatiDﬂ 47

k
D2ZPRDR = Int +8DPRDR,; + PTIM + yDTPRDR, + SDTBFRDR, + f , |+ z Bhy, + &
=k

1 LAG of the dependent vadiable t-staf of the lapped value of time sedes is -2.4] and the qul
hrpothesis of no nnit root cannot be rejected probabality of type 1 error when rejecting the mll
of no sepial correlation 12.3%

® 50 Appendix 2 Secticn 1 b

¥ cen Appendix 2 section 2c

* S0 Appendix 2 section 3 part 3¢
* probab ility of type 1 error is 14.7%
" S0 Appendix 2 Sections part 2
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For the pugposs of the comtepration analysis 5 equations are chosen according to the diagnostics and
nnmber of lags we choose the following equations

1.DZLERT0 = Int + 6D, + fTIM + yDTERT0; + 6DTBERT0y + ByLys_y + &

2. DZLPPPT0 = Int + 8 DPPF 70y + ETIM + yDTPPPT0, + EDTBPPPTO: + B1Lyey + &

3. DLPRDR = Int + 8DPRDR,; + BTIM + yDTPPRDRy + SDTBPRDE, + BiLlve; + &

None of the models suffers from the serial correlation and all contain zero lags of the dependent
variable Vanable deletion test showed that in each of the equations (DU, DT_DTE:; are jountly
sigtificant at 1%0,5%.10% levels of simnificance (see Appendix 3 Jection a) .For the vadables to
be cointegrated linear combination should be I(0).=

* Holden Ken Thompsen lohn (1532) Co-integration an- introductory survey , Brotish reiew of Economic
lssiees
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