The empirical results of Market Efficiency (Gregory and Hansen test)
( SWF/USS$ foreign exchange market)

Part 2: Gregory and Hansen cointegration tests with structural breaks

Considering the existence of regime change in the long-run relationship, the Gregory and Hansen (1996)

test (GH test), a structural-breaking cointegration, is applied to examine the efficiency of foreign exchange

rate. The results of GH tests are shown as Table 1. All of the ADF*, ZZ, and Z; test statistics reject the

null hypothesis, which means the existence of a cointegration with a structural break between Si.3 and

I:t,3m-

Table 1 Gregory-Hansen cointegration tests

Test statistic A B C
ADF 7.2754%** -6.6944*** -7.1939%**
[2001M7] [2001M7] [2010M6]
. -81.6022%** -73.6647*** -79.2511%**
Za [2001M7] [2001M7] [2001M2]
. -6.8842%** -6.4861*** -6.7825***
‘ [2001M7] [2001M7] [2010M6]

Notes: *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively. A, B, and C are
the three models types of Gregory and Hansen (1996), and the critical values are from Table 1 of Gregory
and Hansen (1996). The numbers in brackets are the estimated structural break dates.

(critical value as Appendix A, and output of three models as Appendix B)

The results of the GH test are shown in Table 3. All the ADF Z;}, and Z; test statistics reject the

null hypothesis at the 5% significant level, which means the existence of a cointegration with a structural

break Si+3 and F3m. Most structural breaks of the cointegration are around 2001m7.

Hence, we set up a dummy variable D1 to represent the structural break on 2001m7, and the FMOLS is
applied to estimate the parameters of cointegration. Table 2 presents the results of FMOLS being based on

Model A and equation (2).



Stes = 0.0339 - 0.0346x D1 + 0.9646 X Fyam ()

Table 2 FMOLS test results

Variable Coefficient t-Statistic  Prob.
FSW 0.964632***  33.88160  0.0000
D1 -0.034681 -2.122835 0.0352
C 0.033971 1.873413 0.0627

To confirm whether the coefficient of Fism in Eq. (2) is equal 1, Wald test is applied to examine it. In
table 3, the result of Wald test shows that the null hypothesis, the coefficient of F;sm is one, is rejected at the

5% significant level, which supports market efficiency of foreign exchange market of Swiss Franz.

Table 3 Wald test for he coefficient of F3n=1

¥* Statistics P value

1.543180 0.2141




Appendix A Critical value of Gregory and Hansen cointegration tests

AW, Gregory, BE Hansen | Journal of Economerrics 70 (1996) 99— {26 1oe
Table |
Approximate asymptouc critical values

Level 001 0025 0.05 010 0975
m=1 ADF*, Z*

C 513 483 — 461 — 4.4 — 225

CT 545 521 - 499 —4.72 — 272

/s 547 — 519 455 4 6% - 255

L7

C S0.07 4501 40,48 3619 10.63

T — 5728 — 5209 4794 4322 1590

L 5717 - 51.32 — 4704 — 4185 — 1315
m=21 ADF*, Z*

C 544 — 516 - 492 — 469 - 241

CT — 5.R0 - 351 — 529 — 303 — 3

/8 5.97 — 373 3.50 — 523 -2

z:

C — 57.01 3141 —~ 46,98 - 4249 — 14.27

CT fid, 77 58.57 5392 48.94 19.19

L 68,21 — 6328 58,33 5185 1972
=3 ADF* ZF

C - 5717 - 5.50 - 5328 — 502 — 2196

o 6003 — 579 — 5357 533 333

Cs — .51 - 6.23 - BO0 — 575 — 365

Ai

C — 0364 — 57.96 — 53.58 48.65 18.20

o' — 7027 — 6 26 — 59.76 — 5454 - 1272

/5 - Bl 15 399 6F.94 fi42 2h.hd
m=4 ADF*. 2¥

C — (05 — 580 — 5.50 — 531 — 126

T f.36 G507 583 — 539 — 359

/8 692 - f.64 - B4 - 617 -4.12

7

C T0.18 64,41 50,40 — 54.38 — 2204

T — 76,95 - T0.56 6544 — 6012 — 2646

Cis — 935 — 84.00 - T8.52 — 7156 — 3369

These eritical values are based on the response surlace



