


forecast series (28 and 27 respectively). Interestingly, along this cointegration dimension,
productivity-based models fare better than along the MSE or DoC dimensions.

Among the five yen-based exchange rates, the occurrence of cointegrated forecast series
ranges from the low of 8 series in the yen-dollar case to the high of 18 series in the yen-mark
case. Regarding the forecasting horizon, the yen-based results are quite similar to the dollar-
based ones. The cointegrated forecast series are mostly found in the one-quarter ahead
forecasting horizon. In fact, it accounts for 38 of the 65 cases. The 20-quarter ahead forecast
horizon only has 7 cointegrated forecast series.

The results of testing for the long-run unitary elasticity of expectations at the 10%
significance level are reported in Table 7 (dollar-based exchange rates) and Table 8 (yen-based
exchange rates). The condition of long-run unitary elasticity of expectations; that is the (1,-1)
restriction on the cointegrating vector, is rejected by the data quite frequently. For the dollar-
based exchange rates, the (1,-1) restriction is rejected in 43 of the 62 cointegration cases. That is
31% of the cointegrated cases display long-run unitary elasticity of expectations. Taking both the
cointegration and restriction test results together, 10% of the 186 cases of the dollar-based
exchange rate forecast series meet the consistency criterion. The yen-based exchange rates yield
similar results. The (1,-1) restriction is rejected in 45 of the 65 cointegration cases. This leads to
the conclusion that 13% of the yen-based exchange rate forecast series meet the consistency

criterion.

4.4 Discussion

Several aspects of the foregoing analysis merit discussion. To begin with, even at long
horizons, the performance of the structural models is less than impressive along the MSE
dimension. This result is consistent with those in other recent studies, although we have
documented this finding for a wider set of models and specifications. Groen (2000) restricted his
attention to a flexible price monetary model, while Faust et al. (2001) examined a portfolio
balance model as well; both remained within the MSE evaluation framework.

Setting aside issues of statistical significance, it is interesting that long horizon error

correction specifications are over-represented in the set of cases where a random walk is

16



outperformed. Indeed, the interest rate parity model at the 20-quarter horizon accounts for many
of the MSE ratio entries that are less than unity (7 of 17 error correction dollar based entries, and
11 of 30 yen based entries).

Expanding the set of criteria does yield some interesting surprises. In particular, the
direction of change statistics indicate more evidence that structural models can outperform a
random walk. However, the basic conclusion that no specific economic model is consistently
more successful than the others remains intact. This, we believe, is a new finding.

Even if we cannot glean from this analysis a consistent “winner”, it may still be of
interest to note the best and worst performing combinations of model/specification/currency. The
best performance on the MSE criterion is turned in by the interest rate parity model at the 20-
quarter horizon for the Canadian dollar-yen exchange rate (post-1982), with a MSE ratio of 0.48
(p-value of 0.04). Figure 3 plots the actual Canadian dollar-yen exchange rate, 20-quarters
interest rate parity and random walk forecasts. The graph shows that forecast performance of the
interest parity model varies across time. Forecasts from the interest rate parity condition track
the actual exchange rate movements pretty well during 1985-1990 and 1993-1997. The random
walk, however, forecasts better in the other periods.

Note, however, that the superior performance of a particular
model/specification/currency combination does not necessarily carry over from one out-of-
sample period to the other. That is the lowest dollar-based MSE ratio during the 1987q2-2000q4
period is for the Deutsche mark behavioral equilibrium exchange rate model in first differences,
while the corresponding entry for the 1983q1-2000g4 period is the for the yen interest parity
model.

The worst performances are associated with first-difference specifications; in this case
the highest MSE ratio is for the first differences specification of the behavioral equilibrium
exchange rate model at the 20-quarter horizon for the pound- dollar exchange rateover the post-
Louvre period However, the other catastrophic failures in prediction performance are distributed
across the various models estimated in first differences, so (taking into account the fact that these
predictions utilize ex post realizations of the right hand side variables) the key determinant in

this pattern of results appears to be the difficulty in estimating stable short run dynamics.
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That being said, we do not wish to overplay the stability of the long run estimates we
obtain. Even in cases where the structural model does reasonably well, there is quite substantial
time-variation in the estimate of the rate at which the exchange rate responds to disequilibria. A
similar observation applies to the coefficient estimates of the parameters of the cointegrating
vector.

One question that might occur to the reader is whether our results are sensitive to the out-
of-sample period we have selected. In fact, it is possible to improve the performance of the
models according to a MSE criterion by selecting a shorter out-of-sample forecasting period. In
another set of results (not reported), we implemented the same exercises for a 1993q1-2000q4
period, and found somewhat greater success for dollar based rates according to the MSE
criterion, and somewhat less success along the direction of change dimension. We believe that
the difference in results is an artifact of the long upswing in the dollar during the 1990’s, that
gives an advantage to structural models over the no-change forecast embodied in the random
walk model when using the most recent eight years of the floating rate period as the prediction
sample. This conjecture is buttressed by the fact that the yen-based exchange rates did not
exhibit a similar pattern of results. Thus, in using fairly long out-of-sample periods, as we have

done, we have given maximum advantage to the random walk characterization.

5. Concluding Remarks

This paper has systematically assessed the predictive capabilities of models developed
during the 1990’s. These models have been compared along a number of dimensions, including
econometric specification, currencies, out-of-sample prediction periods, and differing metrics.

At this juncture, it may be useful to outline the boundaries of this study. Firstly, we have
only evaluated linear models, eschewing functional nonlinearities (Meese and Rose, 1991; Kilian
and Taylor, 2001) and regime switching (Engel and Hamilton, 1990). Nor have we employed
panel regression techniques in conjunction with long run relationships, despite the fact that
recent evidence suggests the potential usefulness of such approaches (Mark and Sul, 2001).
Finally, we did not undertake systems-based estimation that has been found in certain

circumstances to yield superior forecast performance, even at short horizons (e.g., MacDonald
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and Marsh, 1997). Such a methodology would have proven much too cumbersome to implement
in the cross-currency recursive framework employed in this study. Consequently, one could view
this exercise as a first pass examination of these newer exchange rate models.

In summarizing the evidence from this exhaustive analysis, we conclude that the answer
to the question posed in the title of this paper is a bold “perhaps.” That is, the results do not point
to any given model/specification combination as being very successful. On the other hand, some
models seem to do well at certain horizons, for certain criteria. And indeed, it may be that one
model will do well for one exchange rate, and not for another. For instance, the productivity
model does well for the mark-yen rate along the direction of change and consistency dimensions
(although not by the MSE criterion); but that same conclusion cannot be applied to any other
exchange rate. Perhaps it is in this sense that the results from this study set the stage for future

research.
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Appendix 1: Data

Unless otherwise stated, we use seasonally-adjusted quarterly data from the IMF International
Financial Statistics ranging from the second quarter of 1973 to the last quarter of 2000. The
exchange rate data are end of period exchange rates. The output data are measured in constant
1990 prices. The consumer and producer price indexes also use 1990 as base year. Inflation rates
are calculated as 4-quarter log differences of the CPI. Real interest rates are calculated by

subtracting the lagged inflation rate from the 3 month nominal interest rates.

The three-month, annual and five-year interest rates are end-of-period constant maturity interest
rates, and are obtained from the IMF country desks. See Meredith and Chinn (1998) for details.
Five year interest rate data were unavailable for Japan and Switzerland; hence data from Global

Financial Data http://www.globalfindata.com/ were used, specifically, 5-year government note

yields for Switzerland and 5-year discounted bonds for Japan.

The productivity series are labor productivity indices, measured as real GDP per employee,
converted to indices (1995=100). These data are drawn from the Bank for International

Settlements database.

The net foreign asset (NFA) series is computed as follows. Using stock data for year 1995 on

NFA (Lane and Milesi-Ferretti, 2001) at http://econserv2.bess.tcd.ie/plane/data.html, and flow

quarterly data from the IFS statistics on the current account, we generated quarterly stocks for
the NFA series (with the exception of Japan, for which there is no quarterly data available on the

current account).

To generate quarterly government debt data we follow a similar strategy. We use annual debt
data from the IFS statistics, combined with quarterly government deficit (surplus) data. The data
source for Canadian government debt is the Bank of Canada. For the UK, the IFS data are

updated with government debt data from the public sector accounts of the UK Statistical Office
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(for Japan and Switzerland we have very incomplete data sets, and hence no behavioral

equilibrium exchange rate models are estimated for these two countries).
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Appendix 2: Evaluating Forecast Accuracy

The Diebold-Mariano statistics (Diebold and Mariano, 1995) are used to evaluate the forecast

performance of the different model specifications relative to that of the naive random walk.

Given the exchange rate series x, and the forecast series y,, the loss function L for the mean
square error is defined as:

(Al) L(y) =y, —x)"

Testing whether the performance of the forecast series is different from that of the naive random

walk forecast z,, it is equivalent to testing whether the population mean of the loss differential series
d, is zero. The loss differential is defined as

(A2) d, =L(y)-L(z).

Under the assumptions of covariance stationarity and short-memory for d,, the large-sample

statistic for the null of equal forecast performance is distributed as a standard normal, and can be

expressed as

(A3) (T-1) dr - 7
\/zn S UT/S(T) Y (@, ~d)d,y =)
r=—(T-1) =]+

where /(7 /S(T)) is the lag window, S(7) is the truncation lag, and 7 is the number of

observations. Different lag-window specifications can be applied, such as the Barlett or the
quadratic spectral kernels, in combination with a data-dependent lag-selection procedure

(Andrews, 1991).

For the direction of change statistic, the loss differential series is defined as follows: d, takes a
value of one if the forecast series correctly predicts the direction of change, otherwise it will take

a value of zero. Hence, a value of d significantly larger than 0.5 indicates that the forecast has
the ability to predict the direction of change; on the other hand, if the statistic is significantly less

than 0.5, the forecast tends to give the wrong direction of change. In large samples, the
26



studentized version of the test statistic,
d-05
N025/T

is distributed as a standard Normal.

(A4)
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Table 1: The MSE Ratios from the Dollar-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification Horizon S-P IRP PROD BEER S-pP IRP PROD  BEER
Panel A: BP/$
ECM 1 1.0465 1.0081 0.9954 1.0853 1.0499 1.0455 1.0418 1.0487
0.4089 0.8832 0.8968 0.2083 0.3098 0.3183 0.3030 0.4484
4 1.1273  1.0918 1.0169 1.0993 1.1416  1.1228 1.0850 1.1272
0.5031 0.6204 0.8022 0.2532 0.1714  0.3095 0.2369 0.2245
20 1.8089 1.3421 1.0953 1.3395 1.4568 0.8406 1.5450 2.1793
0.0143 0.2402 0.4109 0.1684 0.0707 0.5178 0.0918 0.0570
FD 1 1.0411 1.0055 1.1914 1.0858 1.0792  1.0230
0.4337 0.9399  0.2167 0.1345 0.3367 0.9010
4 1.1195 1.1235  1.8806 1.2498 1.4551  1.4476
0.3147 0.5237  0.0008 0.1487 0.1755 0.3510
20 1.8908 2.5310 6.9525 3.2231 5.5574  6.0151
0.1769 0.0205  0.0000 0.1953 0.0189  0.0013
Panel B: CANS/$
ECM 1 1.0540 1.0903 1.1480 1.2783 1.0560 1.0920 1.0409 1.3371
0.1265 0.0477 0.0622 0.0157 0.2789 0.0216  0.5523  0.0037
4 1.1018 1.1722  1.1815 1.6025 1.1161 1.1696 1.0165 1.7540
0.1808 0.4516 0.1571 0.1183 0.3342  0.3589 0.9290 0.0175
20 0.9394 0.8649 1.0903 1.7595 1.0615 0.8128 1.0970 1.6233
0.5741 0.7602 0.3084 0.0018 0.7268 0.6072 0.3184  0.0001
FD 1 1.0998 1.1145 0.6144 1.1009 1.1708  0.6662
0.1789 0.1381  0.1094 0.2573 0.0469 0.1513
4 1.1367 1.1604  0.8993 1.1957 1.2688  1.1431
0.4605 0.3413  0.7980 0.3470 0.1923  0.7041
20 0.5152 0.5041 1.9236 1.8924 2.0043  2.2886
0.1931 0.1816  0.0058 0.1824 0.1427  0.2043
Panel C: DM/$
ECM 1 1.0589 1.0302 1.0413 0.9951 1.1047 1.0285 0.9965 0.9109
0.4642 0.2949 0.5737 0.9554 0.4157 0.3636 0.9614 0.2059
4 1.0804 1.1363 1.0799 1.1156 1.1040 1.0627 0.9487 0.8976
0.4444  0.0690 0.2820 0.6423 0.5986  0.4853  0.6255 0.5576
20 1.0467 0.5960 1.1311 2.1370 1.7712  0.8953 1.2596 0.6330
0.6367 0.1672 0.1411 0.2159 0.2121 0.6561 0.0393 0.2018
FD 1 1.2675 1.3235  0.5553 1.1225 1.1963  0.6941
0.0516 0.1059 0.0013 0.0169 0.0844  0.0203
4 1.4024 1.6067  0.8438 1.0765 1.2808 1.1513
0.0243 0.0300 0.5710 0.4524 0.0093 0.6117
20 1.8136 1.9266 2.5215 1.7226 1.9640 3.9752
0.1750 0.1139  0.1396 0.2459 0.1212  0.0025



Table 1 (Continued)

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1983 Q1-2000 Q4
Specification Horizon S-P IRP PROD  BEER S-P IRP PROD BEER
Panel D: SF/$
ECM 1 1.0741 1.0511 1.0238 . 0.9945 1.0497 1.0516
0.1868 0.1384 0.5152 . 0.9062 0.1408 0.5811
4 1.2689 1.1832 1.1844 . 1.0019  1.1220 1.1362
0.0148 0.0589 0.3666 . 0.9816 0.2477  0.1486
20 1.6208 1.4894 0.9694 . 1.3665 1.4894 13774
0.0685  0.0000 0.9335 . 0.0456  0.0000 0.0107
FD 1 1.1057 1.0904 . 1.0886 1.0672
0.1889 0.3506 . 0.2373 0.5446
4 1.3615 1.4677 . 1.2321 1.3318
0.0037 0.0005 . 0.1532 0.0501
20 24774 2.6569 . 1.5404 1.8696
0.0394 0.0491 . 0.5211 0.3938
Panel E: Yen/$
ECM 1 1.0672  1.0494 1.0726 . 1.0079  1.0321 1.0637
03115 0.2508 0.1249 . 09199 03607 0.2814
4 1.1894  1.1742 1.2391 . 1.0152  1.0482 1.2340
0.2791 0.2474  0.1507 . 0.8744  0.6580 0.0035
20 0.9508 0.6030 1.0110 . 1.1752  0.5661  1.2349
0.6470  0.2268 0.8510 . 0.0489 0.1737  0.0759
FD 1 1.0852 1.0481 . 1.1647 1.1412
0.3211 0.4804 . 0.1790 0.2196
4 1.0039 1.0233 . 0.9937 1.0116
0.9776 0.8814 . 0.9686 0.9286
20 1.0808 0.9725 . 0.9236 1.0230
0.9122 0.9627 . 0.8439 0.9566

Note: The results are based on dollar-based exchange rates and their forecasts. Each cell in the Table has
two entries. The first one is the MSE ratio (the MSEs of a structural model to the random walk
specification). The entry underneath the MSE ratio is the p-value of the hypothesis that the MSEs of the
structural and random walk models are the same (Diebold and Mariano, 1995). The notation used in the
table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-price model;
IRP: interest rate parity model; PROD: productivity differential model; and BEER: behavioral
equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the heading
“Horizon.” The results for the post-Louvre Accord forecasting period are given under the label “Sample
17 and those for the post-1983 forecasting period are given under the label “Sample 2.” A "." indicates the
statistics are not generated due to unavailability of data.



Table 2: The MSE Ratios from the Yen-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification Horizon S-P IRP PROD S-P IRP PROD
Panel A: BP/Yen
ECM 1 0.9937  1.0363 1.0873 1.0438 0.9955 1.0471
0.8585  0.6407 0.3347 0.1254 0.9456 0.5705
4 1.0311 1.0643 1.1094 1.0990 0.9337 1.0068
0.7357 0.7596  0.5603 0.1771  0.6834  0.9529
20 1.2997  0.6422 1.2172 0.7305 0.5262 0.8828
0.0147  0.2453  0.1281 0.0898 0.1260 0.4380
FD 1 1.0272 1.0412 0.9608 0.9515
0.7921 0.6781 0.6825 0.6254
4 1.1758 1.2496 0.8327 0.8315
0.4654 0.3569 0.4272 0.4115
20 1.8800 2.1663 1.4420 1.5873
0.3738 0.3302 0.5831 0.4870
Panel B: CAN$/Yen
ECM 1 1.1569  1.0225 1.0830 1.0244 0.9964 0.9827
0.1101  0.6270  0.0505 0.8506 0.9252  0.8502
4 1.3197 1.0679 1.0916 1.0386  0.9561 1.1492
0.1194  0.7063  0.2399 0.8085 0.7305 0.1427
20 1.2658 0.5416  1.0806 1.2267 0.4774 1.3773
0.0873  0.0562  0.4042 0.1715 0.0353  0.2400
FD 1 1.0497 1.0193 1.0092 0.9950
0.5369 0.8017 0.9199 0.9510
4 1.0918 1.0984 0.7931 0.8635
0.6933 0.7169 0.3591 0.5372
20 0.8840 0.8338 1.0639 1.3366
0.8657 0.8156 0.9239 0.6536
Panel C: US$/Yen
ECM 1 1.0672 1.0494 1.0726 1.0079 1.0321 1.0637
0.3115 0.2508 0.1249 0.9199 0.3607 0.2814
4 1.1894  1.1742  1.2391 1.0152  1.0482 1.2340
0.2791  0.2474  0.1507 0.8744  0.6580 0.0035
20 0.9508 0.6030 1.0110 1.1752  0.5661 1.2349
0.6470  0.2268  0.8510 0.0489 0.1737 0.0759
FD 1 1.0852 1.0481 1.1647 1.1412
0.3211 0.4804 0.1790 0.2196
4 1.0039 1.0233 0.9937 1.0116
0.9776 0.8814 0.9686 0.9286
20 1.0808 0.9725 0.9236 1.0230
0.9122 0.9627 0.8439 0.9566



Table 2: (Continued)

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1983 Q1-2000 Q4
Specification Horizon S-P IRP PROD S-P IRP PROD
Panel D: DM/Yen
ECM 1 0.9882  0.9858 1.0186 1.0335 0.9937 0.9836
0.6016  0.7052  0.4558 0.4178 0.8554 0.6381
4 0.9604  0.9323 1.0319 0.9904 09438 0.9871
0.1189  0.5087  0.6289 0.8168 0.5297 0.8153
20 1.0053  0.6494 1.0086 1.1873 0.6701 1.0031
0.7024  0.0356  0.8930 0.3738 0.0179 0.9614
FD 1 1.1431 1.0877 1.1767 1.0955
0.0966 0.3007 0.0161 0.0806
4 1.1719 1.0955 1.1975 1.1395
0.0656 0.2848 0.0826 0.0991
20 1.0127 1.1023 1.4901 1.5938
0.9242 0.5934 0.3031 0.1752
Panel E: SF/Yen
ECM 1 0.9573 1.0167 1.0940 1.0337 1.0311 1.1280
0.4350 0.4571 0.1051 0.5142 0.1588 0.0392
4 0.9658  0.9856 1.2521 1.0675 1.0288 1.1710
0.5579  0.8259  0.0011 0.2250 0.6722 0.1262
20 09443  0.9031 1.1902 1.1598 0.9031 1.2034
0.2164 04856 0.2661 0.1405 0.4856 0.0194
FD 1 1.0696 1.0168 1.2217 1.1857
0.3140 0.8153 0.0490 0.1221
4 1.1656 1.1169 1.2514 1.1894
0.0629 0.1195 0.0791 0.0572
20 1.7151 1.6450 1.5828 1.6124
0.2592 0.2264 0.1737 0.1271

Note: The results are based on yen-based exchange rates and their forecasts. Each cell in the Table has
two entries. The first one is the MSE ratio (the MSEs of a structural model to the random walk
specification). The entry underneath the MSE ratio is the p-value of the hypothesis that the MSEs of the
structural and random walk models are the same (Diebold and Mariano, 1995). The notation used in the
table is ECM.: error correction specification; FD: first-difference specification; S-P: sticky-price model;
IRP: interest rate parity model; PROD: productivity differential model; and BEER: behavioral
equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the heading
“Horizon.” The results for the post-Louvre Accord forecasting period are given under the label “Sample
1’ and those for the post-1983 forecasting period are given under the label “Sample 2.”



Table 3: Direction of Change Statistics from the Dollar-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification Horizon S-P IRP PROD BEER S-P IRP PROD BEER
Panel A: BP/$
ECM 1 0.5455 0.4643 0.5636 0.5273 0.5694 0.4110 0.5278 0.5278
0.5002 0.5930 0.3452 0.6858 0.2386 0.1281 0.6374 0.6374
4 0.5769 0.5000 0.5192 0.4808 0.5217 0.4247 0.4638 0.5073
0.2673 1.0000 0.7815 0.7815 0.7180 0.1979 0.5472  0.9042
20 0.3889 0.5357 0.4722 0.3611 0.5094 0.5890 0.4906 0.3585
0.1824  0.5930 0.7389 0.0956 0.8908 0.1281 0.8908 0.0394
FD 1 0.4546 0.4727 0.4182 0.4722 0.5000 0.5556
0.5002 0.6858  0.2249 0.6374 1.0000  0.3458
4 0.4808 0.5769  0.3654 0.5073 0.6667  0.5362
0.7815 0.2673  0.0522 0.9042 0.0056  0.5472
20 0.6389 0.5556  0.5000 0.4151 0.4528  0.4906
0.0956 0.5050  1.0000 0.2164 0.4922  0.8908
Panel B: CANS/$
ECM 1 0.4727 0.4286 0.4000 0.3818 0.5139 0.4247 0.5000 0.4583
0.6858 0.2851 0.1380 0.0796 0.8137 0.1979 1.0000 0.4795
4 0.4423  0.3393 0.4231 0.3462 0.5362 0.3699 0.5942 0.3188
0.4054 0.0162 0.2673 0.0265 0.5472  0.0262 0.1176  0.0026
20 0.5000 0.7321 0.4722 0.0833 0.4717 0.7671 0.5094 0.1509
1.0000 0.0005 0.7389  0.0000 0.6803  0.0000 0.8908  0.0000
FD 1 0.5091 0.4727 0.6182 0.5417 0.4444 0.6111
0.8927 0.6858  0.0796 0.4795 0.3458  0.0593
4 0.5385 0.5192  0.6731 0.4783 0.4928  0.6232
0.5791 0.7815 0.0126 0.7180 0.9042  0.0407
20 0.8889 0.8889  0.5833 0.5849 0.6038  0.5094
0.0000 0.0000 0.3173 0.2164 0.1308  0.8908
Panel C: DM/$
ECM 1 0.6364 0.3571 0.4546  0.4909 0.4861 0.4110 0.5000 0.4861
0.0431 0.0325 0.5002 0.8927 0.8137 0.1281 1.0000 0.8137
4 0.6346  0.4286 0.4615 0.4615 0.4493  0.4247 0.4493 0.5073
0.0522  0.2851 0.5791 0.5791 0.3994  0.1979 0.3994 0.9042
20 0.5833  0.6964 0.3333  0.3333 0.2830 0.5890 0.4340 0.5094
0.3173  0.0033 0.0455 0.0455 0.0016  0.1281 0.3363  0.8908
FD 1 0.4546 0.4727  0.8000 0.4444 0.4444  0.7500
0.5002 0.6858  0.0000 0.3458 0.3458  0.0000
4 0.3654 04615 0.6731 0.4928 0.4493  0.6087
0.0522 0.5791  0.0126 0.9042 0.3994 0.0710
20 0.6111 0.6389  0.6667 0.5094 0.4151  0.4717
0.1824 0.0956  0.0455 0.8908 0.2164 0.6803



Table 3: (Continued)

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1983 Q1-2000 Q4
Specification Horizon S-P IRP PROD BEER S-P IRP PROD BEER
Panel D: SF/$
ECM 1 0.4000 0.3393 0.6182 . 0.5417 03836  0.6250
0.1380 0.0162 0.0796 . 0.4795 0.0466 0.0339
4 0.4039 0.4107 0.5385 . 0.5797 0.4247 0.5797
0.1655 0.1815 0.5791 . 0.1854 0.1979 0.1854
20 0.4444 0.4546 0.5833 . 0.5283 0.4546 0.4340
0.5050 0.6698 0.3173 . 0.6803 0.6698  0.3363
FD 1 0.4364 0.4000 . 0.4444 . 0.4583
0.3452 0.1380 . 0.3458 . 0.4795
4 0.3462 0.3077 . 0.4348 . 0.3623
0.0265 0.0055 . 0.2786 . 0.0222
20 0.6111 0.6111 . 0.7170 . 0.6981
0.1824 0.1824 . 0.0016 . 0.0039
Panel E: Yen/$
ECM 1 0.5273  0.3750  0.5455 . 0.5972 0.4247 0.5139
0.6858 0.0614  0.5002 . 0.0990 0.1979 0.8137
4 0.5769 0.4821 0.5192 . 0.6232  0.5480 0.4058
0.2673  0.7893  0.7815 . 0.0407 0.4126 0.1176
20 0.5556  0.6964  0.5556 . 0.4151 0.7031 0.3396
0.5050  0.0033  0.5050 . 0.2164 0.0012 0.0195
FD 1 0.5818 0.5636 . 0.5833 0.5417
0.2249 0.3452 . 0.1573 0.4795
4 0.6539 0.5962 . 0.6522 0.6522
0.0265 0.1655 . 0.0115 0.0115
20 0.6111 0.5833 . 0.7547 0.7359
0.1824 0.3173 . 0.0002 0.0006

Note: Table 3 reports the proportion of forecasts that correctly predict the direction of the dollar exchange
rate movement. Underneath each direction of change statistic, the p-values for the hypothesis that the
reported proportion is significantly different from % is listed. When the statistic is significantly larger
than %, the forecast is said to have the ability to predict the direct of change. If the statistic is significantly
less than 2, the forecast tends to give the wrong direction of change. The notation used in the table is
ECM: error correction specification; FD: first-difference specification; S-P: sticky-price model; IRP:
interest rate parity model; PROD: productivity differential model; and BEER: behavioral equilibrium
exchange rate model. The forecasting horizons (in quarters) are listed under the heading “Horizon.” The
results for the post-Louvre Accord forecasting period are given under the label “Sample 1 and those for
the post-1983 forecasting period are given under the label “Sample 2.” A "." indicates the statistics are not
generated due to unavailability of data.



Table 4: Direction of Change Statistics from the Yen-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification Horizon S-P IRP PROD S-P IRP PROD
Panel A: BP/Yen
ECM 1 0.4546  0.4286  0.5091 0.3889  0.5069 0.4861
0.5002  0.2851 0.8927 0.0593 0.9068 0.8137
4 0.5000 0.6429  0.5192 0.4058 0.7123  0.5073
1.0000 0.0325 0.7815 0.1176  0.0003  0.9042
20 0.3611  0.7143  0.5278 0.6226  0.7500 0.5660
0.0956 0.0013  0.7389 0.0742  0.0001 0.3363
FD 1 0.5455 0.5091 0.5278 0.5417
0.5002 0.8927 0.6374 0.4795
4 0.6346 0.6346 0.6957 0.7391
0.0522 0.0522 0.0012 0.0001
20 0.6111 0.6111 0.7170 0.7170
0.1824 0.1824 0.0016 0.0016
Panel B: CANS$/Yen
ECM 1 0.5455 0.5000 0.4364 0.5833 0.5343 0.5278
0.5002  1.0000  0.3452 0.1573 0.5584 0.6374
4 0.4808 0.5893  0.4615 0.5797 0.6438 0.5362
0.7815 0.1815  0.5791 0.1854 0.0140 0.5472
20 0.4167 0.7679  0.4444 0.4528 0.7969  0.5283
0.3173  0.0001 0.5050 0.4922  0.0000 0.6803
FD 1 0.5091 0.5091 0.4722 0.5000
0.8927 0.8927 0.6374 1.0000
4 0.5385 0.5769 0.6377 0.6232
0.5791 0.2673 0.0222 0.0407
20 0.6944 0.6944 0.7359 0.7170
0.0196 0.0196 0.0006 0.0016
Panel C: US$/Yen
ECM 1 0.5273  0.3750  0.5455 0.5972 0.4247 0.5139
0.6858  0.0614  0.5002 0.0990 0.1979 0.8137
4 0.5769  0.4821  0.5192 0.6232  0.5480 0.4058
0.2673  0.7893  0.7815 0.0407 0.4126 0.1176
20 0.5556  0.6964  0.5556 0.4151 0.7031 0.3396
0.5050  0.0033  0.5050 0.2164 0.0012 0.0195
FD 1 0.5818 0.5636 0.5833 0.5417
0.2249 0.3452 0.1573 0.4795
4 0.6539 0.5962 0.6522 0.6522
0.0265 0.1655 0.0115 0.0115
20 0.6111 0.5833 0.7547 0.7359
0.1824 0.3173 0.0002 0.0006



Table 4: (Continued)

Sample 2: 1983 Q1-2000
Sample 1: 1987 Q2 - 2000 Q4 Q4

Specification Horizon S-P IRP PROD S-P IRP PROD
Panel D: DM/Yen
ECM 1 0.6000  0.4464 0.6546 0.4306 0.4247 0.6111
0.1380  0.4227 0.0219 0.2386  0.1979  0.0593
4 0.4615  0.5357 0.4808 0.5073  0.5206 0.5217
0.5791  0.5930 0.7815 0.9042 0.7255 0.7180
20 0.4444  0.7143 0.5556 0.5283  0.7188  0.6226

0.5050 0.0013 0.5050 0.6803  0.0005 0.0742

FD 1 0.4546 0.5091 0.4861 0.5139
0.5002 0.8927 0.8137 0.8137

4 0.4039 0.4808 0.4928 0.5362

0.1655 0.7815 0.9042 0.5472

20 0.6111 0.6111 0.5660 0.4528

0.1824 0.1824 0.3363 0.4922

Panel E: SF/Yen

ECM 1 0.6182 0.5179 0.4182 0.5972  0.4384 0.5139
0.0796  0.7893 0.2249 0.0990 0.2922 0.8137

4 0.5192  0.4643 0.3077 0.4783 0.3973  0.4493

0.7815  0.5930 0.0055 0.7180  0.0792  0.3994

20 0.5278  0.5000 0.5000 0.3962  0.5000 0.3396

0.7389  1.0000 1.0000 0.1308 1.0000 0.0195

FD 1 0.4727 0.4909 0.4722 0.5000
0.6858 0.8927 0.6374 1.0000

4 0.4615 0.5192 0.5217 0.4493

0.5791 0.7815 0.7180 0.3994

20 0.6944 0.6944 0.6038 0.4906

0.0196 0.0196 0.1308 0.8908

Note: Table 4 reports the proportion of forecasts that correctly predict the direction of the yen-based
exchange rate movement. Underneath each direction of change statistic, the p-values for the hypothesis
that the reported proportion is significantly different from % is listed. When the statistic is significantly
larger than %, the forecast is said to have the ability to predict the direct of change. If the statistic is
significantly less than '%, the forecast tends to give the wrong direction of change. The notation used in
the table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-price
model; IRP: interest rate parity model; PROD: productivity differential model; and BEER: behavioral
equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the heading
“Horizon.” The results for the post-Louvre Accord forecasting period are given under the label “Sample
1 and those for the post-1983 forecasting period are given under the label “Sample 2.”



Table 5: Cointegration between Dollar-Based Exchange Rates and their Forecasts

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification  Horizon S-P IRP PROD BEER S-P IRP PROD BEER
Panel A: BP/$
ECM 1 7.26 0.77 6.95 12.64%* 17.09* 4.60 10.40* 32.83*
4 8.56 1.47 9.66* 84.86* 12.98%* 3.77 7.88 18.94*
20 15.84* 530 18.82* 6.95 3.16 5.03 4.25 4.72
FD 1 25.63* 20.85* 13.03* 34.00* 8.60 1691*
4 7.30 6.71 2.21 6.98 3.02 345
20 8.45 13.00* 3.44 3.57 2.79 2.24
Panel B: CANS$/US$S
ECM 1 11.64* 1.29 437 10.35* 14.31* 1.90 13.96* 19.66*
4 10.27* 2.53 4.55 5.39 6.37 1.53 9.58* 13.52%
20 15.02* 398 19.82* 9.67* 2.61 4.18 1.60 2.19
FD 1 26.34* 31.53* 9.19 25.72% 9.89* 8.12
4 3.19 3.87 3.88 6.99 8.63 3.89
20 10.03* 9.59% 6.72 1.45 2.21 3.52
Panel C: DM/$
ECM 1 3.67 5.19 3.86 5.23 12.68* 2.84 27.29* 21.03*
4 5.24 2.74 5.37 18.33% 24.06* 1.81 6.67 8.49
20 6.09 1.63 7.55 9.20 3.56 2.37 294 16.60*
FD 1 20.82* 4.02 8.29 36.32* 3591* 2.18
4 4.27 3.16 15.29%* 7.56 10.82* 2.80
20 5.42 8.62 3.74 3.69 4.16 4.26
Panel D: SF/$
ECM 1 6.75 345 3.80 22.10* 3.23 6.33
4 8.55 2.07 9.10 10.71% 2.27 9.68*
20 1.16 6.93 1.81 2.93 6.93 2.96
FD 1 33.01* 20.30%* 23.55% 10.38*
4 10.96* 6.71 14.33* 13.74*
20 9.43 7.51 2.27 2.59
Panel E: Yen/$
ECM 1 2.19 6.94 1.84 19.44* 6.45 12.73*
4 3.43 4.13 3.22 10.71* 327 14.79%*
20 4.67 2.93 2.19 2.90 348 5.63
FD 1 13.35% 9.79% 15.47* 15.47*
4 5.53 3.77 6.02 5.74
20 1.76 2.15 4.94 3.96




Note: The Johansen maximum eigenvalue statistic for the null hypothesis that a dollar-based exchange
rate and its forecast are no cointegrated. "*" indicates 10% level significance. Tests for the null of one
cointegrating vector were also conducted but in all cases the null was not rejected. The notation used in
the table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-price
model; IRP: interest rate parity model; PROD: productivity differential model; and BEER: behavioral
equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the heading
“Horizon.” The results for the post-Louvre Accord forecasting period are given under the label “Sample
1’ and those for the post-1983 forecasting period are given under the label “Sample 2.” A "." indicates the
statistics are not generated due to unavailability of data.
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Table 6: Cointegration between Yen-Based Exchange Rates and their Forecasts

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification  Horizon S-P IRP PROD S-P IRP PROD
Panel A: BP/Yen
ECM 1 2.60 9.79% 3.53 8.63 11.05% 4.06
4 2.68 7.66 1.92 8.72 9.79* 6.30
20 3.88 5.71 4.29 8.33 3.32 9.55%
FD 1 38.24* 46.93* 43.12* 43.65*
4 13.81* 13.23* 13.50* 17.52*
20 2.32 2.25 3.47 3.83
Panel B: CANS$/Yen
ECM 1 7.66 10.07* 12.62* 16.52* 15.42* 15.32*
4 7.55 10.29* 9.31 11.40* 11.11*  40.72*
20 2.81 11.04* 4.50 5.36 11.97* 4.61
FD 1 31.03* 32.75* 21.00* 38.87*
4 5.14 5.05 6.86 5.38
20 6.20 2.72 3.60 5.29
Panel C: US$/Yen
ECM 1 2.19 6.94 1.84 19.44* 6.45 12.73*
4 343 4.13 3.22 10.71%* 327 14.79*
20 4.67 2.93 2.19 2.90 348 5.63
FD 1 13.35% 9.79* 15.47* 15.47*
4 5.53 3.77 6.02 5.74
20 1.76 2.15 4.94 3.96
Panel D: DM/Yen
ECM 1 25.38% 6.64 27.61* 32.48% 2.62 31.34%
4 14.29* 5.43 11.08* 14.18* 224 13.96*
20 13.99 7.60 5.39 16.07* 8.82 16.79*
FD 1 23.07* 28.73% 37.69* 17.57*
4 15.19* 11.27* 5.91 4.63
20 19.61* 19.21%* 4.82 4.75
Panel E: SF/Yen
ECM 1 7.50*  20.19* 13.16* 26.65% 5.46 22.58%*
4 4.36 4.39 7.72 115.2* 2.81 9.02
20 5.02 4.72 5.87 6.58 4.72 6.16
FD 1 45.52% 48.77* 50.81* 55.40*
4 9.69* 10.98* 10.99 11.72*
20 4.55 4.80 6.21 5.60
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Note: The Johansen maximum eigenvalue statistic for the null hypothesis that a yen-based exchange rate
and its forecast are no cointegrated. "*" indicates 10% level significance. Tests for the null of one
cointegrating vector were also conducted but in all cases the null was not rejected. The notation used in
the table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-price
model; IRP: interest rate parity model; PROD: productivity differential model; and BEER: behavioral
equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the heading
“Horizon.” The results for the post-Louvre Accord forecasting period are given under the label “Sample
1’ and those for the post-1983 forecasting period are given under the label “Sample 2.”
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Table 7: Results of the (1, -1) Restriction Test: Dollar-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4

Sample 2: 1983 Q1-2000 Q4

Specification Horizon S-P IRP  PROD BEER S-P IRP  PROD BEER
Panel A: BP/$
ECM 1 0.55 3.38 0.00 0.35
0.46 0.07 1.00 0.56
4 0.98 1.02 2.59 0.09
0.32 0.31 0.11 0.76
20 0.40 0.36
0.53 0.55
FD 1 5.38 0.12 0.04 0.79 0.36
0.02 0.73 0.83 0.38 0.55
4
20 23.20
0.00
Panel B: CANS/$
ECM 1 11.20 4.46 7.75 2.87 6.48
0.00 0.03 0.01 0.09 0.01
4 24.05 5.36 4.52
0.00 0.02 0.03
20 76.59 82.26 201.37
0.00 0.00 0.00
FD 1 7.81 6.09 13.90 5.47
0.01 0.01 0.00 0.02
4
20 4.39 3.50
0.04 0.06
Panel C: DM/$
ECM 1 8.82 8.35 6.61
0.00 0.00 0.01
4 3.20 6.31
0.07 0.01
20 27.81
0.00
FD 1 10.17 3.03 0.47
0.00 0.08 0.49
4 25.21 7.39
0.00 0.01
20
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Table 7: (Continued)

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1983 Q1-2000 Q4
Specification Horizon S-P IRP  PROD BEER S-P IRP  PROD BEER
Panel D: SF/$ .
ECM 1 . 10.07
. 0.00
4 . 2.40 10.96
0.12 0.00
20
FD 1 20.17 20.82 . 4.57 4.79
0.00 0.00 . 0.03 0.03
4 20.87 . 8.84 8.40
0.00 . 0.00 0.00
20
Panel E: Yen/$
ECM 1 . 3.22 2.47
. 0.07 0.12
4 . 0.55 5.71
0.46 0.02
20
FD 1 6.76 5.40 . 0.45 0.71
0.01 0.02 . 0.50 0.40
4
20

Note: The likelihood ratio test statistic for the restriction of (1, -1) on the cointegrating vector and its p-
value are reported. The test is only applied to the cointegration cases present in Table 5. The notation
used in the table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-
price model; IRP: interest rate parity model; PROD: productivity differential model; and BEER:
behavioral equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the
heading “Horizon.” The results for the post-Louvre Accord forecasting period are given under the label
“Sample 1”7 and those for the post -1983 forecasting period are given under the label “Sample 2.” A "."
indicates the statistics are not generated due to unavailability of data.
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Table 8: Results of the (1, -1) Restriction Test: Yen-Based Exchange Rates

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1993 Q1-2000 Q4
Specification Horizon S-P IRP PROD S-P IRP PROD
Panel A: BP/Yen
ECM 1 324.33 680.12
0.00 0.00
4 42917
0.00
20 0.75
0.39
FD 1 91.42 144.90 31.95 30.30
0.00 0.00 0.00 0.00
4 140.97 213.53 31.58 42.83
0.00 0.00 0.00 0.00
20
Panel B: CANS/Yen
ECM 1 2425 8.12 0.05 31517 0.81
0.00 0.00 0.83 0.00 0.37
4 1319 0.83 1117 8.22
0.00 0.36 0.00 0.00
20 9.16 16.07
0.00 0.00
FD 1 46.54 80.01 14.13 29.19
0.00 0.00 0.00 0.00
4
20
Panel C: US$/Yen
ECM 1 3.22 2.47
0.07 0.12
4 0.55 5.71
0.46 0.02
20
FD 1 6.76 5.40 0.45 0.71
0.01 0.02 0.50 0.40
4
20
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Table 8: (Continued)

Sample 1: 1987 Q2 - 2000 Q4 Sample 2: 1983 Q1-2000 Q4
Specification Horizon S-P IRP PROD S-P IRP PROD
Panel D: DM/Yen
ECM 1 0.01 0.06 0.51 0.36
0.93 0.80 0.47 0.54
4 1.12 0.97 0.51 0.55
0.29 0.32 0.47 0.45
20 0.01 0.81
0.91 0.36
FD 1 2.67 4.90 13.80 7.02
0.10 0.03 0.00 0.00
4 4.84 6.87
0.03 0.00
20 24.04 19.86
0.00 0.00
Panel E: SF/Yen
ECM 1 22.56 94.44 0.50 11.59 4.53
0.00 0.00 0.48 0.00 0.03
4 85.62
0.00
20
FD 1 6.85 5.82 4.16 3.82
0.01 0.02 0.04 0.05
4 14.41 11.31 2.29
0.00 0.00 0.13
20

Note: Note: The likelihood ratio test statistic for the restriction of (1, -1) on the cointegrating vector and
its p-value are reported. The test is only applied to the cointegration cases present in Table 6. The notation
used in the table is ECM: error correction specification; FD: first-difference specification; S-P: sticky-
price model; IRP: interest rate parity model; PROD: productivity differential model; and BEER:
behavioral equilibrium exchange rate model. The forecasting horizons (in quarters) are listed under the
heading “Horizon.” The results for the post-Louvre Accord forecasting period are given under the label
“Sample 1” and those for the post-1983 forecasting period are given under the label “Sample 2.”
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Figure 1: Deutsche Mark / US dollar exchange rate.
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Figure 2: Japanese Yen / US dollar exchange rate.
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Figure 3: Canadian dollar / Yen actual, 20-quarter ahead interest rate parity and random walk forecasts.
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