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This paper considers the changing value of the yen and its impact on the Japanese stock market during
the last three decades, and we examine how this currency sensitivity varied substantially across Japanese
firms over the observed period. In addition, the response to a rising or falling yen was found to be
asymmetric. The dispersion of yen sensitivity also varied over time, which has potential implications for
the passive-active investment debate under volatile exchange rate conditions. Finally, yen sensitivity was
also found to contribute substantially to stock volatility.

Introduction

Japan is known for the export-driven nature of its economy and, given the importance of the exchange
rate in driving exports, the yen is therefore closely monitored by Japanese companies and policymakers
alike (Hashi and Ito (2009)). In the last few years, the yen has been on an appreciating trend, and even
reached a new high in the aftermath of the recent earthquake in March 2011 (Bloomberg News, Jun 21,
2011). Given this backdrop, it is worth investigating the historical relationship between the yen and the
Japanese stock market.

This paper examines the impact of the yen on Japanese stocks over three decades from 1980 to 2010. In
particular, it analyzes the heterogeneity in the yen sensitivity of Japanese firms, and also the variation in
this sensitivity over this thirty-year period. The possibility of an asymmetry in the stock price response to
a rising or falling yen is also considered. In addition, this paper studies the historical dispersion of yen
sensitivity under different conditions. The contribution of yen sensitivity to a stock’s overall volatility is
also examined. Lastly, historically stock screens based on yen sensitivity are compared to the
performance of other common stock screens used by investors.

The Appreciation of the Yen Historically

The yen is one of the world’s most heavily traded and widely watched currencies today.” Over the last
thirty years, it has also been very volatile, as seen in Exhibit 1 below.

Exhibit 1: The Yen During the Last Thirty Years
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Source: Bank of Japan, Bank of International Settlements

! Central Bank Survey of Foreign Exchange and Derivatives Market Activity, Bank of International Settlements.
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The gray line on the chart depicts the dollar-yen exchange rate, while the black line is the nominal
effective exchange rate (derived from a trade-weighted exchange rate index constructed by the Bank of
International Settlements). This nominal effective exchange rate is constructed by combining the
respective exchange rates between the yen and foreign currencies, with the weights being determined
by the volume of trade between Japan and the corresponding countries. During the observed period the
two lines tended to move closely together. Given that the dollar-yen exchange rate and the trade-
weighted index were highly correlated at 0.94, we shall stick to just one for the rest of this paper. We
shall use the trade-weighted index because it takes into account not only the value of the yen against
the dollar, but also against other foreign currencies.

The Yen'’s Historical Impact on Japanese Stocks

To get a first glance of the relationship between the yen and the Japanese stock market over the
observed period, we examined the correlation between the trade-weighted yen index and the MSCI
Japan Index. This is shown graphically in Exhibit 2 below. A negative correlation implies a negative
relationship between the yen’s strength and Japanese stock prices. In Exhibit 2, the trade-weighted yen
index is displayed as the shaded region and corresponds to the vertical axis on the right. From this chart,
the correlation hovered around zero for most of the sample period. The only exception was from 2006,
when it stayed negative for a sustained period.

The mean-reverting behavior around zero suggests that the yen generally had no sustained impact on
the Japanese stock market, whether positive or negative. However, the use of a stock market index here
with its associated aggregation may have masked differences at the stock level. For instance, exporters
may have been hurt by a stronger yen, but at the aggregate level this could have been offset by the gain
enjoyed by importers.

Exhibit 2: Correlation between Yen and Japanese Stocks
(24-month centered window)
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Source: MSCI, Bank of International Settlements

To investigate further, we shift our focus to the stock level. To keep things simple, we regressed the
excess return of individual stocks on the excess return of the market — as represented by the MSCI Japan
Index — as well as the return of the trade-weighted yen index. This is a time-series regression with
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monthly observations during the sample period from 1980 to 2010. The coefficient to the trade-
weighted yen index is therefore a measure of the yen sensitivity of a given stock during that period. A
negative value implies a negative impact on stock price from a stronger yen and vice versa. Next we
consider the distribution of these yen sensitivities for Japanese stocks, shown in Exhibit 3 below.’

Exhibit 3: Distribution of Yen Exposures (1980-2010)
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The average of the yen sensitivity across stocks was almost zero at 0.004, which is consistent with the
low correlation between the market index and the trade-weighted yen index shown in Exhibit 2. Exhibit
3, however, confirms that there was significant cross-sectional variation at the stock level, resulting in a
muted response to yen changes at the aggregate market level.

Exhibit 4 indicates substantial industry differences in yen sensitivity. As expected, most of the industries
with negative sensitivity tended to be export-oriented, such as firms producing autos, office and home
electronics, precision equipment, electronic parts, computers and telecom equipment. At the other
extreme, food and beverage companies, as well as utility firms, had positive yen sensitivity, presumably
due to lower costs of raw materials from a stronger yen. Banks also had positive yen sensitivity, which
could be related to their holding foreign exchange positions.

% For comparability, only stocks that existed throughout the whole sample period are included. This sample has about 1,200 stocks.
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Exhibit 4: Yen Sensitivity by Industry
(Black bars imply statistical significance at 95% confidence level)
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Historical Stability of Yen Exposures
In Exhibit 5, the 30-year sample period is divided into three 10-year intervals. Within each period, the
yen sensitivities are computed separately for different stocks. These estimates are compared at the
stock level across adjacent time periods using a paired t-test. The null hypothesis here is that there was
no change in the stock-level yen sensitivities between the first and second decades, and separately
between the second and third. For both cases, this null hypothesis of no change in yen sensitivity was
strongly rejected. This result is supported by examining the absolute percentage change in the yen
sensitivities shown in Exhibit 5 below. The absolute changes are very high, suggesting that yen sensitivity
was highly unstable during the three decades.
Exhibit 5: Stability of Yen Sensitivity Across Time
Absolute percent change in Yen Sensitivity
(Average for all stocks)
Between 1980s and 1990s 937%
Between 1990s and 2000s 551%
Note: Absolute percent change in yen sensitivity was computed by dividing its absolute difference between two decades by the absolute value of
yen sensitivity in the earlier decade.
Yen Appreciation versus Depreciation: Asymmetric Effects?
The instability of yen sensitivities could have resulted from asymmetric effects of yen appreciation and
depreciation. To further pursue this line of thought, we divided the sample period into 8 subperiods,
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corresponding to the direction of yen movement. These are illustrated below in Exhibit 6. The first
period is from January 1980 to September 1985, which is just before the Plaza Accord and was a period
of relatively mild yen appreciation. In all other appreciation periods, the average monthly rise in the yen
exceeded 1%. For the three periods in which the yen fell, the average decline per month ranged from
-0.3% to -1.3%. Dividing the thirty-year span into these eight periods allows us to examine variation in
yen sensitivity according to the direction of yen movement.

Exhibit 6: Eight Sub-periods of Yen Appreciation and Depreciation
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Source: Bank of International Settlements (BIS)

We computed the yen sensitivities for the respective stocks separately for each of the eight time
periods. We then compared their values for periods of rising yen to adjacent periods in which the yen
weakened. The average yen sensitivities are shown in Exhibit 7 below. First focusing on the top section
that applies to all Japanese equities, we see that yen sensitivity was not stable, even at the stock level.
This is consistent with the instability we observed earlier when dividing the sample into three decades.
The average values were generally negative when the yen was strongly appreciating (3 out of 4 times)
and positive when yen was depreciating (3 out of 3 times). The implication is striking: both negative yen
sensitivity during the yen appreciation periods, as well as positive yen sensitivity during the yen
depreciation periods, implies that the typical stock during those periods was adversely affected by yen
movements in both directions.

In terms of the change in yen sensitivity across consecutive periods, there was also a consistent
asymmetry. Moving from periods of rising yen to falling yen periods always caused yen sensitivity to
move higher in the positive direction, and vice versa. In other words, there was a tendency of reversion
towards zero sensitivity. This asymmetry may have therefore been a major reason behind the perceived
instability of the yen sensitivity over the last thirty years.

Looking at the exporter stocks with negative yen sensitivity (middle section of Exhibit 7), we observed a
tendency for zero-reversion. The same applies to importer stocks that are represented by the bottom
section of Exhibit 7. For these importing firms, we saw that the adverse effect they suffered during
periods of yen weakness was greater than the benefit they enjoyed during times of yen appreciation.
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Exhibit 7: Change in Yen Sensitivity between Yen Appreciation and Depreciation Periods

Oct 85- Nov 88

Dec 88 - Apr90

May 90 - Apr 95

May 95 - Aug 98

Sep 98 - Sep 00

Oct 00 - Jul 07

From (Yen +1.5% /mth)| (Yen -1.3% /mth) |(Yen +1.4% /mth)| (Yen -0.8% /mth) |(Yen +1.7% /mth)| (Yen -0.3% /mth) | The typical stock
To Dec88-Apr90 | May90-Apr95 | May95-Aug98 | Sep 98- Sep 00 Oct 00-Jul 07 | Aug07-Aug10 | was hurt by yen
(Yen -1.3% /mth) [(Yen +1.4% /mth)|(Yen -0.8% /mth) |(Yen +1.7% /mth)| (Yen -0.3% /mth)|(Yen +1.3% /mth) | movements in
both directions,
All Stocks in Japanese Universe because average
Average yen sensitivity (first period) -0.032 0.578 0.264 0.593 -0.455 0.345 A/ yen sensitivity was
Average change between periods 0.64 -0.30 034 -101 79 -0.56 negative when the
yen was rising and
Stocks with statistically significant and negative yen sensitivity negative when the
Average yen sensitivity (first Perlod) -1.18 -2.39 -0.81 -0.96 -1.43 -1.16 : yen was falling.
Average change between periods 1.69 0.07 0.90 0.24 1.71 0.91 \
Stocks with statistically significant and positive yen sensitivity For exporters with
Average yen sensitivity (first period) 1.13 2.84 0.89 1.54 1.22 1.52 negative yen
Average change between periods i -0.72 -2.57 -0.25 -1.91 -0.93 -1.69 |

sensitivity, this

Similarly, tendency for zero reversion in yen sensitivity for importers. Yen sensitivity was
higher when the yen was weakening than when the yen was appreciating, suggesting that
the adverse impact these firms experienced during periods of yen weakness was more than
the benefit they enjoyed during periods of yen appreciation.

sensitivity tended
to shrink the
following period
(i.e. cross-period
differences are

Source: Computed from MSCI data.

Historical Dispersion in Yen Sensitivity

positive).

We considered the distribution of yen sensitivity for different firms earlier, but did not examine the
possibility of dispersion across firms changing over the last 30 years. Again, the entire sample period
from 1980 to 2010 is divided into 8 subperiods according to the direction of yen movement. The
dispersion of yen sensitivity across stocks during this period is shown in Exhibit 8 below.

Exhibit 8: Changing Dispersion of Yen Sensitivity Across Time

Yen Change Yen's

Dispersion / absolute

Period Per Month Direction Dispersion % yen change
Jan 80 - Sep 85 0.5% Up 0.48 94.9
Oct 85- Nov 88 1.5% Big Up 0.70 46.0
Dec 88- Apr90 -1.3% Down 1.72 127.5
May 90 - Apr 95 1.4% Big Up 0.44 31.3
May 95 - Aug 98 -0.8% Down 0.90 107.6
Sep 98 - Sep 00 1.7% Big Up 0.95 56.7
Oct 00- Jul 07 -0.3% Down 0.81 237.6
Aug 07 - Aug 10 1.3% Big Up 0.94 70.2

Average Dispersion

Average Dispersion

per abs % yen change

0.70
1.14

Yen Up
Yen Down

59.8
157.6

Note: Dispersion is computed from taking the standard deviation of the yen sensitivity across all stocks.

The dispersion in yen sensitivity appeared larger during yen depreciation periods than during yen
appreciation periods. One possible reason is that a rising yen tended to occur during times of market
uncertainty and risk aversion, when most stocks were adversely affected. This asymmetry also has
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potential implications for the active versus passive debate, since the opportunity set could be larger
during periods of a weakening yen, compared to times when the yen is strengthening.

To What Extent Did Yen Sensitivity Contribute to Stock Volatility?

Here we examine the relative degree that the cross-sectional variation of stock volatility was explained
during the observed period by yen sensitivity, compared to other factors such as company size, growth
or value bias and industry. The results are shown below in Exhibit 9.

Exhibit 9: Contribution of Yen Sensitivity to Stock-Level Variation in Stock Volatility

Stock volatility is based on stock-level exposures of stocks to the Volatility factor in the Barra JPE3 Model.

Yen change / month 0.5% 1.5% -1.3% 1.4% -0.8% 1.7% -0.3% 1.3%
Jan80- | Oct85- | Dec88- | May90- | May95-| Sep 98- | Oct00- | Aug 07 -
Sep85 | Nov88 | Apr90 Apr95 | Aug98 | Sep 00 Jul 07 Aug 10
Yen Sensitivity (Abs)| 1019 | 025 | 022 | 020 | 039 | 033 | 034 [ 035
Style Factors 4 R
Size -0.05 0.18 0.20 -0.05 -0.16 -0.09 -0.07 -0.09 '
Value -0.22 -0.24 -0.13 -0.35 -0.23 -0.22 -0.24 -0.17 |
Growth 0.06 -0.03 -0.01 0.03 -0.03 0.08 0.02 0.23 E
Industry Factors X
Average Abs Value 0.08 0.05 0.04 0.04 0.04 0.05 0.06 0.05 i
Max Abs Value 0.35 0.17 0.12 0.25 0.16 0.19 0.15 0.15 '
Min Abs Value 0.0010 | 0.0009 | 0.0011 | 0.0025 | 0.0000 | 0.0002 | 0.0013 | 0.0031 | 1
Note: This table shows coefficient estimates obtained from regressing stock volatility on the various variables in the )i’irst column.
]
]
|
)

Yen sensitivity was often the dominant factor explaining stock
volatility and it also generally increased over time

There are two observations one could make from the results. The first is that yen sensitivity was usually
the dominant variable in explaining stock volatility. The second is that this dominance increased over
time across the eight subperiods.

Stock Screens Based on Yen Sensitivity

In this section, we investigate two common stock screens based on yen sensitivity and compare them to
other common screens used by investors in Japanese stocks. The first of these, called the Long Exporters
screen, favors stocks most hurt by yen strength against those which benefit the most. The objective is to
favor exporters while tilting away from importers. The second screen is to favor stocks with low yen
sensitivity, so that highly sensitive stocks (whether on the positive or negative side) are underweighted;
we call this second approach the Low Yen Exposure screen.

The stock screens based on various criteria are rebalanced monthly and are executed as follows: at the
end of each month, all stocks are sorted according to one of the criteria and divided into three equal
parts; the return of the top third minus the return of the bottom third (both cap-weighted) is computed
for the following month and becomes the return for the stock screen. Due to monthly rebalancing, this
sorting and selection process is conducted on a monthly basis, and the performance results are shown in
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Exhibit 10 below. In addition to these two screens, others commonly used by investors are also included
for comparison.

Exhibit 10: Comparing Various Stock Screens
(1985-2010, with Monthly Rebalancing)

Annualized Annualized Sharpe

Return Volatility Ratio
Value (B/P) 11.8% 16.7% 0.71
Value (E/P) 9.8% 14.0% 0.70
Long Exporters 3.7% 13.1% 0.28
Low Volatility 3.1% 19.9% 0.15
Small Caps 2.4% 17.1% 0.14
Low Yen Exposure -0.5% 8.9% -0.05
Momentum -3.4% 21.6% -0.16

Note: The table includes book-to-price (Value B/P), earnings-to-price (Value E/P), exchange rate exposure (Long Exporters),
absolute exchange rate exposure (Low Yen Exposure screen), market capitalization (small caps), standard deviation of daily
returns over preceding 65 days (Low Volatility), and cumulative stock returns over last 12 months (Momentum). All of these data
are drawn from the corresponding descriptor exposure within the Barra Japan Equity Model (JPE3).

Of the two screens based on exchange rate exposure, the Long Exporters screen performed better over
the backtested period. In particular, it compared favorably with all other screens, except for the two
value screens. The one on Low Yen Exposure, however, did not perform as well, and generated a loss
over the same backtest period.

We also compared the correlation of these two screens with the others available, and the correlation
matrix of the respective screens is shown in Exhibit 11 below. The correlations that the Low Yen
Exposure screen shares with the others are highlighted in gray, and these values are generally very low,
except for the correlation with the low-volatility screen, which is 0.5. As was found in the preceding
section, stocks with lower yen sensitivity tended to be less volatile; it is not surprising that these two
screens were more highly correlated. As for the Long Exporters screen, the correlations were highlighted
in black. These correlations were well below 0.5 and therefore this screen had generally low correlations
with the others.

Exhibit 11: Correlation Matrix of Various Stock Screens

B/P E/P Low Small Low Yen

Value Value Exporters Volatility Caps Exposure Momentum
Value (B/P) 1
Value (E/P) 0.44

Long Exporters
Low Volatility

Small Caps
Low Yen Exposure  -0.03
Momentum

MSCI Research e msci.com
© 2011 MSCI. All rights reserved. S —
Please refer to the disclaimer at the end of this document




),,//'//7// Research Insight
77777,,,,77777—}77/’”"{'/ Impact of Yen on Japanese Stocks

July 2011

Conclusion

The yen is a closely monitored economic variable for the Japanese economy. This paper analyzed the
yen’s impact on the Japanese stock market during the last three decades, and examined how sensitivity
to the Yen varied across Japanese firms and over time. We found that yen sensitivity may not have been
evident at the aggregate market level, because of substantial industry differences, where exporters had
high negative values and importers had positive values. The variation over time was also substantial;
generally, Japanese stocks we evaluated were negatively affected by yen movements in both directions.
The dispersion of yen sensitivity across stocks also appeared to change over time, and fell when the yen
strengthened and rose when the yen declined. The extent of sensitivity to the yen also contributed
significantly to a stock’s volatility, as compared to style and industry factors, and the extent of this
contribution also increased over the observed period. Lastly, this paper also considered stock screens
based on yen sensitivity and found better performance during the observed period by a screen that
leaned towards exporters.
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