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microeconomic forces and chance meetings of technology.”

Musha Research Commentary

Introduction (Musha)
High-tech industries will be the center of attention in 2018. Mr. Minamikawa is an analyst 901 Renai Partire Shiodome 2-
who has studied the electronics industry for more than 30 years. He will discuss 2018 from 18-3 Hiagshishinbashi, Minato-
the standpoints of technologies and microeconomic issues. Mr. Musha looks at the ku, 105-0021 Tokyo
electronics industry from an economic perspective that looks at the big picture. Both views

will be used to talk about the transformation now taking place in this high-tech sector. This

theme was selected because micro and technological progress in Japan is starting to play a

decisive role in driving macro progress. This type of change is occurring for the first time in

about 30 years.

Technological progress has always been the source of value creation for mankind.
Technologies have been the foundation for the emergence and demise of a diverse array of
economic systems over the years. In every era, the method used to create value has been
a critical resource for advancement. During the Stone Age, rocks were a valuable resource.
Land was the key resource when agriculture reigned supreme and capital became the key
resource when the industrial age started. Today, the world is on the verge of a new age, and
even a new dimension, shaped by information networks.

What will be the source that creates wealth in this new age? The resource may be networks,
knowledge or even capital just as in the preceding age. The answer is not yet known.
Creating new technologies raises manufacturing capabilities and improves the lives of
people. Japan’s population was approximately 200,000 during the Stone Age. Beginning
with Japan’s Yayoi Period (300 BC-300 AD), the agriculture sector expanded and land
replaced stones as the creator of value. The population rose to several million and reached
30 million during the Edo Period (1603-1868). When Japan entered the age of
industrialization, capital became the creator of value. During this period, the country’s
population increased from 30 million to the current 120 million. Now Japan is about to
experience another dramatic transformation in which technology will play a decisive role.

New technologies have fundamentally redefined the value creation, altered economic
regimes, and produced increasingly refined business models and life styles. Now, this
historical perspective must be used to examine changes taking place in technologies and
economies.

Today, we will talk about technological progress and how it is reshaping the economies and
markets of individual countries.

Remarks by Akira Minamikawa

Technology and Microeconomic Outlook for 2018 <Contents>

Introduction -1
Remarks by Mr Minamikawa

-1
Remarks by Musha -]
Q&A session -+17

A Time of Dramatic Changes in Technologies

The personal computer and smartphone have been driving progress and growth of the global
electronics industry for some time now. But in the past few years, the personal computer
and smartphone markets have stopped growing and even started shrinking in some
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instances. But the advancement of the electronics sector is continuing in the automobile and industrial equipment
industries. The result is a shift in the driving force of progress.

Figure 1. WW electronics equipment market size and share by application
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In the semiconductor industry, a momentous change is taking place regarding the development of new technologies.
In the past, making the semiconductors used in electronic products more advanced has improved the performance
of personal computers, reduced the size of smartphones while giving them more capabilities, and created televisions
with slimmer profiles along with better picture quality. Miniaturization has been the most important challenge of this
progress. But the semiconductor industry is nearing the physical limit of this downsizing process. In about 10 years,
it will probably no longer be possible to reduce the size of semiconductor chips. Miniaturization progress is likely to
be replaced with advances involving three-dimensional (stacked) devices and technologies to cut energy
consumption.

China’s growing presence in this field must be watched closely. China has the financial strength to attract outstanding
people and technologies from around the world. The country has the ambitious goal of establishing leading positions
in every category of the electronics industry within about the next 30 years.

This raises the question of how Japan will survive as China moves closer to this goal.

Major Events in the History of the Electronics Industry

The first stage of rapid growth of the electronics industry took place in the 1990s as people worldwide bought personal
computers in large numbers. During the following decade, smartphones and tablets fueled the industry’s growth. The
world’s population is now about 7.3 billion and the number of smartphone users is believed to be approximately 7
billion. Smartphone ownership has posted remarkable growth over a period of only about 15 years. But smartphone
sales have stopped increasing. In the electronics industry, growth categories are robots, health/medical products,
industrial equipment and agricultural equipment. Electronics will undoubtedly become even more vital to all of these
product categories.

The advent of the Internet of Things (IoT) means that soon almost everything will be linked to the internet. The loT
also points to growth of the 5G telecommunications infrastructure that will facilitate these links. 5G technology is
expected to replace the current 4G networks around 2020. Until now, communication products have been used
mainly by people and companies. But the new 5G devices will go beyond people and companies to target the much
larger social infrastructure sector. National governments and huge companies rather than people will be the buyers
of these 5G products.

This will ultimately redefine entire consumption patterns. Government purchases will reflect national policies. For
example, a government that wants to focus on agriculture may use the loT to create smart agricultural equipment
that requires no human operator. At some time, farms may have agricultural robots, machine tools using the IoT, and
automated tractors and drones that fertilize and water fields. Accompanying this progress will be government
measures that ease regulations and provide favorable treatment for specific activities. In China, for instance, the
government has made electric vehicles a priority. Consequently, this is a time for companies to look at what countries
rather than individuals are doing in order to predict the future.

This discussion covers major trends involving electronic devices without touching on specific items and other details.
Electronics encompasses personal computers, data centers, telecommunication base stations, smartphones,
household products, navigation and other automotive products, medical robots and many other categories. The
computer industry is no longer growing and smartphone sales are about to peak. Televisions posted strong sales
growth in the past but are increasing slowly now. Now let us see which sectors are growing. Product sectors that are
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not yet connected to the internet have the best growth potential. Automobiles and industrial equipment are two
examples. Prospects are also good for key categories concerning the loT: automation, robots, medical equipment,
electric power distribution and military equipment. Computers and smartphones already have internet links, so these
markets are not expanding.

Market sectors with no internet connections are likely to grow quickly. Using and analyzing big data in these sectors
will result in products that are increasingly smart. In the medical sector, for example, sensors may be placed on an
individual’s wrists for monitoring blood flow and sugar. Monitoring could be linked with insurance. Medical care
currently entails treating people after a problem occurs. Japan spends about ¥40 trillion every year on health care.
Funds from taxes are used to cover the ¥15 trillion shortfall in the money available to cover this expense. Japan’s
public health insurance system is facing a crisis and equally dire conditions exist in the health insurance systems of
other advanced countries.

loT technology can be used for links to sensors placed on the body for smartphone oversight and big data analysis.
This will help alert individuals to see their doctor when a problem is detected. Using this technology could greatly
lower the incidence of diabetes, heart disease and strokes. Ailments could be prevented and more people could
enjoy a long and healthy life as a result. Japanese government agencies and the health insurance industry are
currently working with electronics companies to develop this type of framework. The United States is working on
health care electronics too and will probably start using these systems by the end of 2019. This is merely one of
many potential loT applications. Very few benefits of loT are visible at this time. We will most likely start to see
significant improvements in our lives from this technology two or three years from now.

The Outlook for Electric Vehicles

In Japan, there are projections for electric cars to account for 20% to 30% of all vehicles after 10 or 15 years. But
this is impossible. Electric vehicles will probably be only about 10% of total automobile production in 2029. An
inadequate supply of electricity is the primary reason. Recharging a Nissan Leaf at home takes about 10 hours. If
we assume that half of cars in Japan are electric in 2030 (which would be roughly 40 million vehicles), then around
15% of all electricity currently generated in Japan would be needed simply to recharge these cars. This 15% is equal
to the output of three nuclear power plant reactors and 30 to 40 nuclear reactors if we extend this assumption to the
entire world. This much additional generating capacity cannot be built over the next decade or so.

This outlook assumes that recharging will take place evenly during the daytime and nighttime. If we instead assume
that all recharging will be done overnight, twice as much additional power will be needed. Moreover, the numbers
change again if a larger share of car owners use high-speed recharging. For example, recharging in one instead of
10 hours would require the ability to supply 10 times more electricity. In Japan, delivering this power would require
electricity equivalent to 30 more nuclear reactors, 10 times more than under the original assumption. Consequently,
raising the share of electric vehicles to 20% or 30% over the next 15 years is theoretically impossible simply from
the standpoint of the supply of electricity. Automakers are aggressively marketing their electric vehicles mainly for
the purpose of demonstrating their environmental responsibility.

Figure 2: EV is expected to grow but HV will be the mainstream for a while
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China may proceed as planned with its policy of making a big shift to electric cars. The main reason is that these
cars can be made easily because there are fewer parts. China would need 20 to 30 years to acquire all the
technologies needed to fabricate the intricate components for state-of-the-art gasoline engines, hybrid vehicles and
transmissions. Chinese automakers must switch to electric vehicles in order to survive and grow. Backing of the
national government is another reason that China will move ahead with its electric car campaign. China probably
intends to eliminate its electricity shortage by constructing many more nuclear power plants.
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Figure 3: 1oT will solve the problems in our society.
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Linking a variety of objects to the internet via the 0T is expected to make society, health care and factories smarter.
But why is everyone placing so much emphasis on the I0T? We need to take another look at this point. There are
three key issues in the world now. First is population growth accompanied by increasing numbers of older people
and the rising concentration of people in urban areas. Problems created by these trends include pollution, a shortage
of health care providers, traffic congestion and a shortage of resources. The IoT may be a solution. According to the
United Nations, the world’s population was 2.5 billion in around 1950, only about 65 years ago. Since then, the world’s
population has tripled to 7.3 billion. Furthermore, populations are aging in Japan and other countries. Health care
must switch from treatment to prevention.

As more people choose to live in urban areas, highways are becoming increasingly crowded and damage to the
environment is growing. Dealing with this problem will require converting to a smarter society. Also, a growing number
of people worldwide are using electronic products to make their lives more convenient and enjoyable. Demand for
electricity and other forms of energy is climbing steadily as a result. Growth in this demand has been particularly
steep in recent years in China and other Asian countries. Presently, the world’s electricity generating capacity
exceeds demand by about 15%. However, there may be frequent power interruptions worldwide by 2025 because of
rapid growth in demand for electricity. Building plants to generate electricity is difficult because of opposition to
nuclear power and the need to hold down CO:z emissions. That means the growth in demand will have to be reduced.
These factors indicate that the world will not be able to raise the supply of electricity to keep up with the increasing
use of electric vehicles.

Figure 4: Global electric power consumption by area
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This explains why electricity must be one of the highest priorities. Advances in electronics have been improving the
performance of devices and raising power consumption to support this performance. Running supercomputers like
IBM’s Watson will demand electricity equivalent to the output of three nuclear reactors. At the current pace, the
world’s supply of electricity will surpass demand in 2025. l1oT must be used to develop energy conservation
technologies.

Numerous countries have established energy policies that include measures for cutting CO2 emissions and other

actions. These policies make it possible to predict events in the next several years. Countries have announced their
energy conservation targets and are taking actions for reaching these targets. The loT is widely used in many
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countries for reducing energy consumption, lowering the use of resources and improving efficiency across a broad
spectrum of industries. Unlike in the past, there are now expectations for electronic products to be used in line with
government policy goals.

Figure 5: Energy saving targets of major countries
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Motors consume 55% of all electricity in the world. But only about 20% of all industrial equipment use inverters, which
automatically control a motor’s output. Motors with no inverter can only be switched on or off. If you switch on, it
continues to run all the way. Using inverters on motors can cut electricity consumption by more than 30%. The
International Electrotechnical Commission has established motor efficiency standards. Countries are starting to
adopt these standards, which could make motor inverters mandatory. This is one reason that government policies
should be closely monitored when making predictions.

The Skyrocketing Growth of Data Generated by the loT

The increasing use of the |oT is generating a massive volume of data on a global scale. Big data was estimated at
approximately 6 zettabytes in 2015 and is expected to explode by more than six times to 40 zettabytes by 2020.
However, actual growth in data storage requirements will probably be about four times during this period. The smaller
increase is chiefly the result of data compression and exchanges among data centers. By utilizing big data, the loT
aims to achieve a level of efficiency that has been beyond our reach.

Even more servers and storage units will be needed if the 10T leads to the widespread use of big data. Naturally, this
will consume more electricity. Furthermore, sales of electronic products are likely to continue growing as the world’s
middle-class population climbs. Demand for electricity will rise but the supply will remain limited. As a result, the most
important goal for the electronics industry is to meet expectations for cutting energy consumption by utilizing the loT
for creating smart transportation, manufacturing, health care, agriculture and other elements of society.

Figure 6: Data traffic and storage volume will increase due to IoT expansion
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Artificial intelligence (Al) semiconductor processors with human knowledge and a structure similar to that of the
human brain are attracting much attention. IBM and Google are already producing these devices. Facebook, Amazon
and Apple are also working on Al chips. We can expect to see large numbers of these chips within the next three to
five years. To improve performance, chips designed to resemble the human brain will probably be used in computers
that currently consume large amounts of electricity. These Al chips may yield a breathtaking reduction in electricity,
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slashing a server’s power consumption to a mere 1% or even 0.1% of the current level.

China’s Long-term Plans

China will celebrate the 100th anniversary of the present regime in 2049. Numerous initiatives are planned to make
the country the world’s leading economic and military power. One goal is building a 5G telecommunications
infrastructure with the world’s fastest speed. The reason is that communication speed is essential for expansion of
the loT. China is aiming to start using self-driving cars in a few cities by 2025. By 2030, China envisions smart cities
and zero emissions thanks to the l0T. Smart cities are also part of China’s One Belt, One Road initiative to create a
new Silk Road.

Why is China moving so quickly to accomplish these goals? Almost 40% of the world’s electronic products and
devices are made in China, making this industry a major source of foreign currency. But China’s market share has
stopped rising at 40%. China is no longer competitive in the manufacturing sector because wages have increased
by four times over the past decade. Another method for earning foreign currency must be found. This explains why
China wants to quickly build self-driving cars and smart cities. Then these advances can be transferred to other
countries as completed projects. One Belt, One Road pathways will be used for these transfers.

The One Belt, One Road region encompasses about 40 countries with around 4.5 billion people, 60% of the world’s
population. China plans to use this approach to establish a dominant position in the electronics industry. China is a
country that is known for accomplishing its goals. For instance, China has already imposed restrictions for a rapid
drop in CO2 emissions.

Figure 7: WW electronics equipment i region — China is the world’s facto
sE Production by reglon Regional share
2,500,000 1008,
AGR3 0% S0,
2,000,000 I B0
0%
1,500,000 I m Others 60 " 429@ " m Others
I m China o . ' l m China
CP\GR-] Japan Japan
1,000,000 I = EMEA A0% - EMEA
"‘- l = America 30% ™ America
500,000 20%
I I I I I I I I I I b
o o

o m wm om oo o 5 ~ m om o
S 588224323353 443H 2 5 5 85 5 005038 550 5 338

I T T T~ T T = R A R 48 82 8888888888488

Source: IHS Global

Japan’s Position in the Electronics Industry

Japan ended up a loser in the personal computer industry. In the television market, Japan had a strong presence for
a while but then lost this business to companies in Korea and China. These countries took away Japan’s smartphone
operations, too. But now the playing field is starting to change. The next big stories for electronics are automobiles,
industrial equipment and the IoT. In all three of these areas, Japan has outstanding technologies, materials and basic
materials.

Japan is the world’s leading supplier of electronic components other than semiconductors like capacitors, resisters,
quartz and filters. Although Japan is no longer at the forefront in the semiconductor industry, the country still has
many advanced semiconductor technologies. Semiconductors rely on thin film formation, which originates from
photography, to form the microscopic patterns on chips. Electronic components, on the other hand, require thick film
formation, which originates from printing. Murata, TDK, Kyocera and other Japanese companies are highly skilled in
this field. Now, manufacturers are beginning to combine their technologies. Jointly producing components will make
it possible to reduce their size and achieve even better performance. Japan is the world’s preeminent supplier of
motors, too. Nidec, Mabuchi Motor and Minebea are three of the country’s major motor manufacturers.

Almost all electronic products and devices incorporate semiconductors, electronic components and motors. This is
true of personal computers and smartphones as well as automobiles and robots. No country other than Japan has
skills at this level in all three categories of electronics: semiconductors, components and motors. With the playing
field beginning to change, now is the time for Japanese manufacturers to bring together their advanced knowledge
in these three categories. The opportunities are enormous. Japan also leads the world in the fields of electronic
materials and basic materials. Again, companies that work together will be able to capitalize on extremely attractive
opportunities.
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Figure 8: Major electronic component manufacturers
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Remarks by Ryoji Musha
The Global Economy and Market Framework in 2018

| think 2018 will be a remarkably good year. First, the current global economic strength will push up stock prices
worldwide. The upward correction is likely to be especially large for Japanese stocks. This rally will probably propel
the Nikkei Average to more than ¥40,000. In fact, this index could even reach this level in 2020, the year of the Tokyo
Summer Olympics. On the way up, the Nikkei Average will probably reach ¥30,000 late this year or early in 2019.

The market capitalization of Japanese stocks is now around ¥600 ftrillion. If this doubles to ¥1,200 ftrillion, Japan’s
per capita financial assets will grow to about ¥5 million. This increase in wealth is equivalent to Japan’s GDP.
Furthermore, the consistent growth of the global economy and rising stock prices overseas can be expected to
produce positive feedback for Japan’s real economy. | believe this feedback will begin to fuel a powerful virtuous
cycle in 2019 and 2020. Three key points, which | explain below, are behind this outlook. First is the question of how
long the current worldwide economic and stock market upturns can continue. Second is how the ongoing industrial
revolution will influence the economy and markets. | will also discuss how this expected influence can be used to
determine investment and business strategies. Third is my conviction that upturns of a historic magnitude have
started in Japan’s economy and stock market.

First, | think that global economic growth will continue for at least two more years. In the United States, for the past
120 years the Dow Jones Industrial Average has increased from $40 in 1896 to $23,000 now. Technology has been
the primary force that raised stock prices by a multiple of almost 600 over slightly more than a century. 100 years
ago, we did not have electricity and automobiles. But now we have everything. Technologies have changed
dramatically. Technology is without doubt the most important force behind progress in terms of economies, living
standards and markets. Now, the speed of technological innovation is faster than ever and continues to increase.
Japan is no exception. This is why the long-term outlook is positive for the global economy, US economy and
Japanese economy.

Figure 9: DJI over 120 years
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The next question is when will the existing upward economic cycle come to an end? The global movement of goods
that began in 2015 has been gaining momentum during the past year or two. How long will this last? The US yield
curve shows us the probable answer. | think the economy will remain robust until the next US recession starts. This
recession will trigger a global stock price downturn and economic stagnation. In the postwar era, a US recession has
occurred only when long and short-term interest rates were upside-down. Long-term rates are the return that banks
earn on loans. Short-term rates are what banks pay to procure funds. When long-term rates are lower, banks have
a negative net interest margin. History tells us that a recession begins six months to one year after this happens.

Everyone is closely watching the Fed’s monetary policy, interest rate hikes and tapering precisely because these
moves are indicators of when the yield curve is likely to become inverted. At this time, there are very few signs on
the horizon of the conditions needed for this to happen. Faster inflation is the biggest cause of a yield curve inversion.
But the possibility of higher inflation now is virtually nonexistent. The absence of any need to raise interest rates for
monetary tightening means that long and short-term rates will not become inverted. Naturally, a recession will begin
at some time. However, unless the government makes a policy mistake, this period of US economic growth is likely
to continue for two more years and may go on for about five more years.

If there is a reversal of long and short-term interest rates, the cause will be an off-target economic outlook by the

Fed. The most likely mistake would be a rush to hike interest rates by the Fed in response to a sudden surge in
prices when the Fed had been confident that prices were stable. But inflation is subdued worldwide now. Preemptive
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interest rate hikes in the United States in order to prevent a short-long rate inversion are currently unnecessary. Even
so, the Fed has raised short-term rates five times to prolong the economy’s health. If the Trump administration’s tax
reforms and planned infrastructure investments cause the US economy to overheat, the reversal of long and short-
term rates could happen sooner. But the Trump administration may be unable to boost spending. This failure would
probably not have a negative impact on stock prices because the risk of a yield curve inversion would be pushed
farther into the future. China is one more source of concern about the economy. However, | think investors can
continue to take on risk because China is enacting policies that place priority on sustaining economic growth.

Figure 11: US 10-Year treasury constant
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The second key point is how we should view the ongoing industrial revolution. Technological progress is driven mainly
by advances with semiconductor density (Moore’s Law) and with raising communication speed and capacity.
Technologies have advanced at a pace of 2.5 times over two years, 10 times over five years and 100 times over 10
years. Cost reductions have accompanied this progress. For example, manufacturers are making big improvements
in smartphones every year that are made possible by new and better technologies.

How should we regard the remarkable speed of innovation? The first influence is appearing in the form of changes
in how people interact. In the past, all human relationships were structured like a pyramid. This structure existed in
feudal times as well as at companies in capitalist economies. When companies began using the internet almost 30
years ago to link employees with each other, organizational structures became flat. Middle-level management
became redundant. Now we have reached the point where no organization is needed. Everyone has a smartphone
and internet connection. They are connected to the world, but there is no organization to connect people with society.
People use networks to form teams and other types of cooperation as needed. Once a job, game or other activity is
completed, the collaborative structure is abandoned. The internet makes this possible by linking everyone through
the cloud. Networks, not organizations, control almost everything. In the United States, for instance, about 35% of
the population work on a free-lance basis. In this era, a network presence is by far the most critical factor.

Figure 12: Evolution of computers and
organizational structure
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Replacements of the major players of the business world are the second major change caused by today’s industrial
revolution. Ten years ago, old blue chips like oil companies, manufacturers and banks accounted for most of the
world’s 10 most valuable companies in terms of market capitalization. Now, the majority of the top 10 are internet
platform companies. This ranking may signify that the internet has become a more valuable economic resource than
land and capital.
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Figure 13: Changes in world MV ranking from 2007 to 2017
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The third major change is a shift in a basic principle of economics. Today, profit margins are climbing at the same
time that interest rates are falling. Conventional economics and market rules say that a widening gap between profit
margins and interest rates should not occur. Normally, interest rates should rise when an economy is strong due to
the strong demand for capital. But interest rates have been moving down for more than 10 years. No textbook tells
us that interest rates should fall during a period of economic growth. Nevertheless, rates have been declining for
many years.

A prolonged interest rate downturn is regarded as a sign of weakness of capitalism by many economists. However,
this view is clearly nowhere near the truth based on events of the past decade. During the decade since the global
financial crisis interest rates have decreased steadily while companies have achieved consistent growth in earnings.
Consequently, investors who avoided risk due to pessimism based on falling interest rates were making a big mistake.

What should investors do now that they have made so much money? Interest rates are low. Is this the time to borrow
money and increase leverage in order to take on more risk and earn more high returns? This was definitely the
correct strategy in the years following the global financial crisis. At this point, managers and investors must reach
decisions on their own about what to do next. These decisions will determine whether upcoming business activities
and investments succeed or fail.

Figure 14: Rates of return of and real interest rates in Japan and US
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Figure 15: ROE and LT interest rates in Japan and US
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To avoid making the wrong decision, company managers and investors need to understand why profit margins and
interest rates no longer obey economic rules that viewed as common sense. Musha Research believes the reason
is the industrial revolution. Productivity of labor and capital have improved dramatically. Companies can operate with
fewer people and a smaller amount of capital. In other words, the cost of equipment and systems has dropped sharply.
Using smaller amounts of money and people has enabled companies to generate surplus earnings. As a result,
companies are benefiting from an unprecedented business climate.

Conventional thinking tells us that competition should heat up in business sectors with high earnings as more
companies enter the market. High profit margins should not be sustainable due to this competition and margins
should fall. This is what economics textbooks say. But profit margins have been climbing for more than 10 years.
Earnings of this magnitude should prompt companies to take out loans to fund more investments. Then why have
interest rates been declining? The answer is that companies are making money but have no need for any more.
Prices of equipment are falling fast. For instance, a company may require only ¥2 billion to replace equipment for
which depreciation was ¥10 billion. Cash of ¥8 billion remains on the balance sheet. Google, Apple and Facebook,
which are generating massive earnings, need to make only small investments. Their need for people is not significant
either. As a result, their earnings accumulate as idle money. This cycle produces enormous retained earnings and
excess savings that exert downward pressure on interest rates. Although this situation is most prominent in Japan,
surplus earnings and savings exist on a global scale as well.

There are reasons to believe these surpluses as extremely dangerous. Idle capital and falling interest rates are signs
that companies are not putting the money they earn to work. Unused capital is itself a self-denial of capitalism. The
accumulation of surplus earnings at companies is bringing down interest rates. Resolving this problem will require
government intervention. Governments can use surplus capital to create demand. Governments must enact fiscal,
monetary and personal income measures that bring surplus capital back into the real economy. Otherwise economic
growth will immediately stop.

Initiatives by governments to create demand must be effective. If these measures fail to accomplish their goals, stock
prices will drop quickly regardless of how high corporate earnings are. The Abe administration has been taking
demand creation actions. But the Japanese government had the opposite stance under Democratic Party of Japan
leadership from September 2009 to December 2012. During that period, Japanese stocks were the only losers in the
world as economies worldwide staged strong rebounds following the global financial crisis. Japan’s economy
weakened and the yen was the only major currency that appreciated. The Trump administration also has a clear
policy channel for using fiscal and monetary initiatives for the conversion of surplus savings into demand. This
explains why stock prices are up about 25% since President Trump’s inauguration.
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Figure 16: Unprecedented phase requiring QE and
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Medium to long-term appreciation of the dollar is a fourth aspect of the industrial revolution. The main reason for this
outlook is the remarkable growth of offshore earnings held by US companies. Estimates place these earnings at $2.5
trillion in 2015 and approximately $3 trillion now. Bringing this money back to the United States is a key objective of
the tax reform package. Financial markets have high expectations for this money to come home. Ten years ago, US
companies had only a small amount of earnings accumulated overseas. High-tech companies, primarily Microsoft,
Apple and Google, are mostly responsible for the growth in offshore profits. The new major players in the US business
world have been earning huge profits worldwide. They have no exports. Overseas subsidiaries are generating
enormous earnings.

How do we project the dollar-yen exchange rate? The dollar-yen exchange rate is absolutely linked to changes in
US debt, meaning the current account balance. More US loans raises the supply of dollars and makes the dollar
cheaper. If there are no loans, the dollar becomes stronger. The US current account deficit peaked at $800 billion in
2006, which was 5.7% of the GDP. Presently the deficit is at the $400 billion level and 2.6% of the GDP. About 10
years from now the United States may have a current account surplus. Switching to a surplus would create a shortage
of dollars. US companies have established a framework for generating profits in other countries. Everywhere in the
world except China, connecting to the internet with a smartphone produces profits for companies like Microsoft, Apple
and Google. This is a key component of the US current account balance. The surplus for the service and primary
income balance in Figure 17 is the result of the offshore profits of US companies. Based on the annual growth rate
of 12% over the past decade, this surplus is likely to increase by more than $400 billion over the next decade. The
result would be a surplus larger than the US trade deficit and a positive current account balance.

The trade balance also has a significant influence on the current account balance. The United States had a very
large trade deficit and the Trump administration still views this deficit as a problem. But the deficit is decreasing slowly.
Prospects are good for the deficit to continue to decline. The reason is that the United States has no need to import
any more goods. In the 1980s, the United States economy was largely self-sufficient. Now the country depends on
imports for 80% to 90% of goods in some sectors. If we assume that the trade deficit will not become any higher and
that the service and primary income surplus will continue to climb, there will obviously be a big drop in the current
account deficit. This would make the dollar stronger. | believe this will be a very significant impact of the industrial
revolution on markets.
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Figure 17: US balances on current account, ® Figure 18: US export and import dependency ratio
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How will a stronger dollar affect the economy? Looking at the GDP of 4 major regions in the world, China surpassed
Japan in 2009 and the eurozone in 2016. If China’s economy continues to grow at this pace, the GDP will surpass
the United States in 2026. This appears to mean that China will soon rule the world. China’s leaders are confident
that the country’s international influence will be greater than that of the United States by 2049, the centennial of the
current regime. But will this actually happen? Musha Research does not think so. If the value of the dollar doubles,
the US economy will be more than twice as large as the Chinese economy in 2026. Furthermore, the rapid growth
of China’s economy relies greatly on the United States. China’s trade deficit with the United States is $347 billion,
about half of the enormous deficit that the United States wants to reduce. In addition, the US current account deficit
with China has been consistently about 2% of the US GDP for the past decade. Another way to look at these numbers
is that the United States has been transferring about 2% of its income to China every year. This is a far more serious
situation than the conditions that existed long ago when there was trade friction between Japan and the United States.
The United States will certainly not allow China to pose a threat to US global hegemony. A US-China trade war has
already started. From this standpoint, a stronger dollar would have substantial benefits for the United States with
respect to its geopolitical standing, too.

Figure 19: US trade balance by trading partners [ Figure 20: US current account balance (with
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My third subject today is Japan, specifically, why Japan is now entering one of the greatest stages of growth and
progress in its history.

Geopolitics is the first reason for my belief that Japan is entering a stage of rapid advancement. Modern day Japan,
which dates back to the visit by Commodore Perry’s “black ships,” has experienced economic cycles for many years
and geopolitical factors play a big role in these cycles. The black ships were actually a type of geopolitics. The
alliance between Japan and Britain greatly contributed to Japan’s prosperity during the Meiji and Taisho periods.
Thanks to this alliance, Japan won its war with Russia and then became the only imperial country in Asia.

Japan collapsed after World War Il, when Britain and the United States were two of its adversaries. During the
postwar era, Japan enjoyed an extended period of prosperity spanning four decades from about 1950 to 1990. The
Cold War was responsible for the beginning and the end of this period. As a fortress of freedom in Asia, Japan
received many forms of support from the United States. This support stopped after the end of the Cold War around
1990. The United States no longer needed its alliance with Japan. U.S. armed forces remained in Japan to restrain
Japan, which was on the verge of an explosion, rather than to protect Japan.

This was the start of intense Japan bashing that included trade friction and the abnormal appreciation of the yen.
Events at that time impacted Japan’s industries with effects that still remain today. Semiconductors are a prime
example. Japan’s had a 20% share of the world’s semiconductor market during the 1980s and a share of roughly
50% in the 1990s. Japan was clearly the world’s foremost high-tech country. In his book “The Japan That Can Say
No,” Shintaro Ishihara stated that the weapons of the US military were highly dependent on Japan’s semiconductor
technology. Looking back now, we can see that was a very arrogant statement. But Japan was soon severely hurt
by trade friction with the United States.

Japan now has 10% of the global semiconductor market. Electronics companies in Japan were forced to completely
withdraw from their respective markets due to prolonged geopolitical pressure from the United States. This is a
spectacular illustration of the consequences of geopolitics. Today Japan is entering a new geopolitical climate in
which the United States is facing off against China. The increasing power of China is making the US-Japan alliance
even more valuable. Britain as well is interested in cooperating with Japan because of concerns about China. Japan
was the target of severe geopolitical bashing after the end of the Cold War. But the current environment will give
Japan an advantageous position. In fact, Japan will be the most important alliance partner for the United States. Due
to this position, the international division of labor, foreign exchange rates and many other factors will probably be
having a positive influence on the Japanese economy.

Figure 22: Rise and fall of modern Japan and geopolitical regime and

the reign of each modern emperors and stock price
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Strong profitability is the second strength that is behind Japan’s new era of growth. Earnings at Japanese companies
peaked in 1990, which was viewed as the highest point of Japan’s postwar prosperity. The cause was the complete
collapse of Japan’s business model in 1990. Japan’s infrastructure for creating value was broken. Simply put, the
main forces behind Japan’s earnings growth up to that point were the asset bubble first of all and the United States
after that.
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All of Japan’s leading industries at that time — electrical products, automobiles, precision instruments and machinery
— were export-dependent manufacturers. Many of companies made products by using or copying US technologies.
The majority of earnings were derived from exports to the United States. Earnings from US sales accounted for
almost all of the earnings especially in the semiconductor and automobile industries. Japanese exports were very
competitive because the yen’s weakness made the cost of labor low. Companies in Japan steadily captured market
share because their products had excellent quality along with competitive prices. Then Japan’s asset bubble burst,
US Japan bashing began, the yen became stronger and Japan was no longer competitive. At the same time,
companies in China and other Asian countries skillfully imitated Japan’s business model of using outside technologies
and offering low prices. Companies in these countries took away Japan’s market share by copying technologies and
using cheap labor. Japan eventually lost as other countries deployed on a much larger scale the business model
Japan had used to succeed in the US market. These events that began in 1990 are the reason for the breathtaking
plunge in earnings at Japanese companies during the 1990s.

Figure 23: Revenue share of the
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Japanese companies are currently reporting record-high earnings. Aggregate operating income is now at an all-time
high of 11.9% of Japan’s GDP. No matter how this recovery is measured, there is no doubt that Japan achieved a
dramatic rebound in profitability. Furthermore, Japanese companies achieved this growth in earnings even though
Japan’s nominal GDP has been generally flat at about ¥500 ftrillion during the past 20 years. What made this
surprising accomplishment possible?

Figure 24: OP of Japanese corps / GDP
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The electronics industry is a good example of how Japan staged its comeback. Digital technology products like liquid
crystal displays, personal computers, smartphones, semiconductors and televisions are the primary sources of
earnings for electronics companies. Japanese companies dominated these product categories in the past but now
have no presence at all in these markets. Everyone thinks that Japan has been completely shut out of the world’s
mega-markets for electronics. If this is so, then how did Japanese companies manage to find a way to survive and
grow?

The answer is peripheral and base market sectors. Functions of digital products rely on more than merely
semiconductor chips. Products also require interfaces like sensors for the input of information processed by
semiconductors as well as actuators (motors) and other interfaces that convert the conclusions reached by
semiconductors into actions. Japan ended up a loser in the market for finished electronic products and key
components, the largest category of the electronics industry. But Japan has been very successful in the field of
peripheral technologies.
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Competition is intense in the markets for finished products and key components as manufacturers make enormous
investments. China is making gigantic investments in these sectors in order to become the market leader. But sooner
or later, these activities will trigger heated price-based competition. Japan will be mostly immune from the effects of
this competition because its companies pulled out of the market for finished products long ago. Japanese companies
will survive by concentrating on peripheral categories where there is little or no competition. Companies can sell their
peripheral products at price levels with good margins due to the lack of price-based competition.

Competing successfully in global markets from now on will require supplying items that are not made in large
quantities. Japanese companies are clearly in an advantageous position because they are active in market sectors
where there are very few participants. Although Japan is concentrating on peripheral fields, the country still has core
technologies for semiconductors, liquid crystal displays, televisions, personal computers, smartphones and other
digital technology products sold in Japan. Consequently, Japan is the only country in the world with expertise in all
three electronics technology categories: core, peripheral and base.

In the upcoming age of the loT, all three technologies will be essential for making products of all types. Simply
combining modules will not be enough to fabricate peripheral parts. This is a field that requires the skill to refine and
precisely integrate technologies. Furthermore, success involving peripherals demands producing many items in small
quantities rather than high-volume output and concealing technologies in “black boxes” to prevent copying. For
research projects, companies will have to form teams that work diligently toward their goals.

For core technologies, products can be manufactured with ease by copying technologies and purchasing kits. Doing
this requires time and money. But the core portion can be accomplished if a company has a strong desire to do this.
This is precisely what China is doing right now. Just as Samsung took away Japan’s market share, Chinese
companies are currently attempting to capture market share in the core technology sector.

But China is unlikely to try to target the peripheral and base categories where Japan has a strong presence. Growth
in the electronics industry is expected to be centered in the loT product sector, not smartphones and personal
computers. The volume of items needed for the loT will be 10 or even 100 times more than in previous markets for
electronics. Unlike with smartphones and personal computers, all of these 10T items cannot be made by using the
same method. Each one is different, creating substantial barriers to economies of scale. No matter how much China
invests in this sector to steal market share from other countries, it will be impossible to become competitive in every
type of key technology.

China is at the center of the global high-tech boom. Large investments are being made in accordance with the Made
in China 2025 plan. Manufacturers of electronics, machinery and chemicals in Japan will benefit from these
investments. This will be a brief but very powerful follow-wind for Japan. From a long-term standpoint, Japanese
companies’ vulnerability to any negative effects of China’s massive investments will not be significant. This is because
companies in Japan are no longer using prices to compete. By concentrating on technologies and quality, these
companies have become the only ones in their respective niche markets, enabling them to control prices. This
strategy also makes Japanese companies resilient to a stronger yen. The result has been very high earnings at
companies in Japan in recent years. In addition to electronics, this same “the only one” strategy that uses superior
technologies and quality can be employed in domestic-demand industries such as tourism and other services.

As | have explained, the simultaneous occurrence of favorable geopolitics, strong profitability and other
advantageous conditions for Japan is creating an enormous opportunity for Japan’s economy and markets. With
Japanese stocks now extremely undervalued, this beneficial environment is about to generate a powerful follow-wind
for the stock market.

Figure 25: New business fields of Japanese corps
Specializing in advanced peripheral and base technologies

Man-machine interface (input) Man-machine interface (output)
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Source: Musha Research
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Q&A Session

Q) Some people think that a super cycle has started in the semiconductor industry. The overwhelming consensus
view is that memory demand will increase rapidly. What is your outlook for growth of the memory sector? Also, what
is your outlook for industries associated with semiconductors?

A) Minamikawa: Many years ago, this was called the silicon cycle. The semiconductor market used to grow slowly
while going up and down about every four years. This pattern continued for more than 20 years. Companies made
big investments when times were good, but this upset the supply-demand balance by adding too much production
capacity. Semiconductor prices plunged by 50% in only one year and memory device prices plummeted by two-thirds.

The super cycle is somewhat different. There are no longer periods of ups and downs. Instead, the semiconductor
market advances to the next stage in a single leap and then continues to climb. But there are doubts about whether
this will actually happen. This super cycle is based on the premise that the growth of the 10T will require an increasing
volume of data collection and analysis. However, even if servers and storage grow to meet the loT’s big data
collection and analysis requirements, the estimate for semiconductor memory bit growth is 50% to 70%. This is below
the growth rate of about 80% at the semiconductor industry’s peak years ago. Therefore, although this market will
continue to grow, saying that the market will advance to a new dimension called the super cycle is going too far.

Progress with memory device technologies will continue. But advances will involve data compression rather than
higher storage capacities. There will no longer be any need to store everything, such as personal computer data,
pictures and videos. In other words, memory capacity will not be important as we previously thought it was. Despite
the explosive growth in the volume of data sent using telecommunication lines, as shown in Figure 6, only about 20%
to 25% of this information must be stored. The best example is YouTube. Even when a video is played by millions of
people simultaneously, the original file needs to be stored only once. The critical point here is that storage is not
linked to the volume of data that is distributed. Furthermore, data that is not used very often does not raise
semiconductor demand because this type of information can be kept on hard disks and tape.

Musha: Even so, there has been an enormous volume of orders from China recently. | would like to hear what Mr.
Wakabayashi, an analyst at Mito Securities, thinks about this.

Wakabayashi: Manufacturers of liquid crystal displays and semiconductor manufacturing equipment are the primary
beneficiaries of high-tech investments in China. Companies in these sectors are reporting record-high orders and
sales. Somewhat unexpectedly, Hitachi, Sony and parts companies like Alps and Nitto have raised their fiscal year
forecasts when they reported their first half performance. Structural reforms are one reason. But | have the
impression that orders from China are making a big contribution too.

Musha: Mr. Minamikawa, you said that there will be no change in the semiconductor memory demand cycle from a
long-term perspective. But from a short-term standpoint, doesn’t the strong growth in semiconductor demand pose
a risk? After all, it is often said that a deep valley often follows a tall mountain.

Minamikawa: Demand is definitely too strong right now. Over the past few years, smartphone memory capacity has
increased every time a new model was launched. In addition, server solid state drives and semiconductor storage
disks are replacing hard disks. All these events have occurred at once, causing demand to skyrocket. Investments
at Yangtze River Storage (formerly XMC) and other Chinese companies are higher than ever. Developing the
semiconductor industry is a goal of the Chinese government. Consequently, it’s just a matter of time until the supply-
demand balance collapses. So | expect to see a very deep valley three or four years from now.

Q) Japanese companies are highly skilled in the use of precision processes, the combination of digital and analog
circuitry, and other techniques needed to make sensors and other components. | think this superiority will be a
valuable strength in today’s age of the loT and mobility. However, this market leadership does not extend to upstream
domains, namely the systems, platforms (like Google and Amazon) and business models (like Germany’s Industry
4.0 vision) that will use these sensors and other components. Isn’t Japan a loser in terms of its overall capabilities
with respect to capital, withstanding competition from China and other factors? How can Japanese companies
leverage their strengths to extend their operations to more business domains?

A) Minamikawa: US platformers account for most of the world’s 10 largest companies in terms of market
capitalization. Platformers and application makers are generating a massive amount of profits. At the same time,
earnings are low at hard disk manufacturers. But the playing field for hardware is about to change. Until now,
manufacturers of products like televisions, personal computers and smartphones have been competing by making
the same types of products. Prices and earnings fell as a result. In the age of the loT, companies will no longer make
personal computers and other products that are all about the same. Companies will have to produce many types of
products in small quantities. For example, there will be a need for various types of sensors for temperature, pressure,
acceleration, angles, humidity, numerous other applications and their combinations. | think we will return to an age
where companies can make money by manufacturing hardware. But afterward we will come back to an environment
that prevents hardware companies from earning profits. Even though these companies will continue making
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numerous items in small numbers, there will be integration similar to what has taken place with smartphone functions.
But this environment is unlikely to emerge until 10 to 15 years from now. | think Japanese companies will create
innovative products that no country can match, such as by combining electronic components or putting actuators
and motors together.

Musha: What do you think are the strengths of Japanese industry on a global scale?

Wakabayashi: Semiconductors will obviously be critical to the IoT and smart cities, which are concepts that include
self-driving vehicles. The IoT and smart cities will require the backing of numerous industries and companies. In
addition to the electronics industry, the resources of automakers, companies like Fujitsu and NTT Data that operate
systems, and many others will be needed. Although Japan was unable to produce companies like Google and
Amazon, the country has maintained an extremely diverse industrial infrastructure since long ago. | believe that
Japan can be highly successful once again if the right actions are taken.

Musha: | think Japan is the only country in the world with expertise in all semiconductor technology categories,
including base, peripheral and digital. This creates opportunities for outstanding synergies among manufacturers.
Devising solutions that can satisfy customers calls for more than a single technology. Solutions will require the ability
to integrate and refine a variety of technologies.

Minamikawa: You are right. However, Japanese companies are unable to make progress with this collaboration
because of all sorts of problems concerning companies’ cultures and how they are managed.

Musha: Japan has a huge volume of technologies, but Japanese companies are all functioning as sub-contractors
of leading finished product manufacturers. Nevertheless, Japanese companies have ties with a diverse array of end
users. This gives these companies the advantage of directly obtaining information about the needs of these users. |
believe this is what gives Japanese companies a competitive edge. Customers’ wishes tell companies what
technologies must be developed. Companies know where to look for breakthroughs. Companies like Samsung, Apple,
Huawei and Lenovo think only internally. In contrast, manufacturers in Japan that supply products to these companies
are using communication lines with a multitude of customers to acquire insights about needs that even end users
themselves are not aware of. Due to this position within the international division of labor, | think Japan has a big
advantage concerning the discovery and development of new technologies.

Q) Artificial intelligence is likely to alter how programming and system engineering work is done. Do you think Al will
end the shortage of system engineers?

A) Minamikawa: | think that eventually Al will be able to perform every programming task. Today’s programmers
understand the types of processing that will be performed when certain orders are given. Then they rewrite programs
while using the trial-and-error process. But Al will be able to write programs that cover even issues that cannot be
foreseen. Along time will be needed until all processors have Al chips. Development expenses are high. Furthermore,
semiconductor technology has not yet reached the point where processing can match the human brain. Also, existing
technologies concerning materials, production equipment and other items involving semiconductors have not
advanced to the stage needed for this of Al.

Q) How much longer do you think this period of economic growth in Japan, the United States and around the world
can continue? What is your outlook for Japan’s economy after the 2020 Olympics? Also, please explain your view of
problems involving the Chinese economy and government.

A) Musha: | believe the economy will remain healthy for the time being. In Japan, there may be a small downturn
after the Olympics, but there is no need to worry about this. China is the key to the economic outlook. | think China
is moving closer and closer to a serious crisis at some point in the future. Consumption accounts for just under 40%
of China’s GDP. As a result, China relies on investments for about 60% of its GDP growth. If economic growth stops
in China, there will immediately be an enormous bad debt problem. The bursting of the country’s asset bubble would
spark a financial crisis. | think this would be followed by a currency crisis.

To avoid this crisis, it is imperative that China sustain its economic growth. This is why the country must keep making
investments. Unfortunately, China has large surpluses in all major categories of investments: public works, housing,
infrastructure and capital expenditures. At this point, it is difficult to find places to make investments. According to
some estimates, China has consumed as much cement during the past three years as the United States did during
the past 100 years.

For a country like China that must keep growing, high-tech investments have two big advantages. Making these
investments creates demand for more investments and puts China in a better position to capture market share in the
world’s most advanced high-tech market sectors. High-tech is a typical increasing-returns industry because the
players who continue making investments until the very end will win. More investments have the potential of lowering
expenses due to greater economies of scale. This allows companies to sell products at highly competitive prices.
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In China, government-owned companies have virtually unlimited supply of capital. An inexhaustible flow of money
gives these companies a significant advantage in the high-tech industry, where returns generally increase in tandem
with investments. From a short-term standpoint, China’s massive high-tech investments are good news for the global
economy. But China may use these investments to steadily boost its high-tech market share, just as it did in the steel
industry. Therefore, | think that increasingly fierce price competition from Chinese companies may cause serious
problems for high-tech companies in other countries.

Q) When do you expect global economic growth to stop? Chisako Hardie, who manages an AXA Investment
Management Japanese equity fund in Edinburgh, is here today. Would you please tell us what overseas investors
foresee?

A) Hardie: | have been a fund manager for Japanese equities for about 20 years. Until about five years ago, | could
not interest anyone in Japanese stocks. | have had a positive stance about Japanese stocks since seven or eight
years ago because of the dramatic shift in the mentality of companies in Japan. | have an opportunity to talk with
Japanese executives almost every day. In the past, these executives talked about reductions in the prices of their
products and other topics involving price competition. But at one point, the number of executives in every industry
who talked instead about differentiation started to increase. Some people said that they would stop making even
profitable products when differentiation was not possible.

Improving productivity is another theme that | have heard frequently during the past two or three years. | think the
reason is the same in every business sector — technological progress. Japanese companies are very well positioned.
My fund invests primarily in small companies with the goal of achieving long-term growth. One point | learned today
is that even companies that already have high market capitalizations have the potential to become two or even three
times larger. Many investors in Europe are still not aware of the big change that has taken place at Japanese
companies. Simply looking at macro numbers from the top down leaves lots of important points still unanswered.
The general perception is that Japan is nearing 30 “lost years” after the end of the bubble economy and that now the
country has at last changed in a small way. People are surprised when | tell them that a large number of Japanese
companies are reporting record earnings. | started extensive sales activities four years ago. The volume of money
added to my fund during the past two years has been remarkable. | think prospects for Japan are still excellent.
Some investors expect Japan to reach a peak in 2018. However, overseas investors have only now started to turn
their attention to Japanese stocks, so | think they will continue to buy these stocks.

Q) We have heard about the superiority of Japan’s electronic components industry. But Japan seems to have fallen
behind in the more critical field of Al. A joint venture of Tokyo University and a few companies may be the Al leader
in Japan. How does Japan rank globally in the Al sector?

A) Minamikawa: In the Al field, whether looking at the country or its companies, Japan has Al investments that are
only 1% of the level in the United States. Only a dramatic breakthrough or other innovative idea could enable Japan
to establish a prominent position in the Al sector. But | think Japan has a good opportunity involving the use of Al
chips. Japanese companies may produce electronic components, motors and semiconductors incorporating these
chips or supply materials needed to fabricate these items. Al itself is not the only element of the Al business.

Q) There has been a lot of talk lately about quantum computing. When do you think this concept will be
commercialized? Where does Japan stand in the world regarding quantum computing technology?

A) Minamikawa: | think quantum computing will become a field that competes with Al chips. Quantum computing is
already in use and Japan has a fairly good position in this field. Japan’s resources and capital in the quantum
computing field compare favorably with those of overseas research institutions, companies and governments.
Quantum computing products are already on the market but | think they will not become widely available for about
another five years. Quantum computing may compete directly with Al from the United States to determine a winner.

Q) Japan'’s steadily increasing monetary base is almost ¥500 trillion. Japanese government has ¥1,000 trillion of total
debt including national and other public-sector bonds. This is more than that of the US Federal Reserve Bank. How
can Japan reduce this enormous number? Personally, | think there is no problem because of the Japan’s massive
volume of wealth and assets.

A) Musha: Debt of the national government are only part of Japan’s total liabilities. On the other hand, households
and companies have a gigantic amount of surplus savings. After combining everything, Japan ends up with a surplus
of assets. In fact, with net external assets of $3.2 trillion, Japan has the world’s strongest external balance sheet
(external assets and liabilities). This is almost twice as much as China’s net external assets. This is why | think it is
largely pointless to say that Japan has a debt problem by looking only at public-sector debt. Liabilities are always
accompanied by assets. A problem exists when liabilities are more than assets.

Japan’s net liabilities include expressways and other tangible assets such as Japanese government foreign currency-

denominated bonds that underpin the country’s foreign exchange reserves of more than $1 trillion. According to the
Ministry of Finance, these total assets are approximately ¥670 trillion. The Japanese government is rich in terms of
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tangible assets. Deducting assets of ¥670 trillion from the government’s debt of ¥1,200 trillion results in net liabilities
of ¥520 trillion. This is less than half of the official figure for total government debt.

Furthermore, although Japan’s total liabilities are 2.23 times higher than GDP, the country’s net liabilities are only
97% of GDP. This is not extremely high because the net liabilities of the United States and many European countries
are generally between 80% and 90% of GDP. Japan’s government bonds have the lowest yield in the world. This can
be interpreted as a sign that financial markets view the Japanese government bonds as the safest to invest in the
world. Greece is the world’s most indebted country and its government bonds have the highest yield. The ability of
the Japanese government to borrow money at low interest rates therefore demonstrates that, although the
government has debt, the country is financially sound after combining this debt with the huge surplus savings in the
private sector.

The Bank of Japan has dramatically expanded its assets (by issuing more money) and the bank has used these
funds to buy Japanese national bonds totaling more than ¥400 trillion. This has raised concerns about how the BOJ
plans to shed these assets. One view is that government bonds held by the bank should not be regarded as
government debt because the BOJ is part of the Japanese government. If we accept this argument, then the
government’s actual debt falls to ¥120 ftrillion, the result of deducting the BOJ’s ¥400 trillion of government bonds
from the total net government debt of ¥520 ftrillion. This figure can be used to say that there is no reason at all to
worry about the Japanese government’s debt.

Assets of the BOJ can be used to offset government liabilities. After all, the BOJ has the authority to procure funds
at no cost by issuing money. That means the BOJ can fund government debt by issuing money that has no repayment
obligation. There is no problem with this thinking in theory. But there is a danger of hyperinflation as the BOJ prints
vast quantities of currency. This would cause Japan’s productivity to fall and reduce the ability to create private-sector
income. Ultimately, Japan’s economy could collapse.

The decision about financing government debt is a private-sector issue that depends on whether or not the private
sector is able to create value. Japan’s private sector is generating value and becoming even stronger. Therefore,
Japanese currency will not lose its value due to its ability to produce value. Mongolia was the first country in the world
to issue non-convertible currency. People lost confidence in this currency immediately prior to Mongolia’s collapse.
Consequently, the loss of a currency’s value means that the country issuing that currency can no longer create value.
Printing more money to finance government debt is regarded as harmful because it leads to hyperinflation. More
money definitely lowers a currency’s value. But a weaker currency immediately produces a dramatic drop in
government debt. This is why there is no sound basis for any worries about Japan’s government debt and the large
volume of BOJ assets.

Q) Japan’s GDP was lackluster because of sluggish internal demand for many years. Isn’t there a danger that as the
electronics industry advances to the next stage, rising demand will cause only exports to climb and Japan’s internal
demand will remain generally flat forever? In the past, consumer demand has increased. But the IoT will be used in
infrastructure applications. So conventional measures to create demand will be ineffective and so will tax cuts. | think
raising the income distribution ratio will not succeed either. Raising government spending would be difficult, too. This
situation appears to indicate that companies and overseas operations will prosper while Japan itself becomes poorer
as the country declines in terms of people and goods. Do you agree?

A) Musha: Japan’s stock market capitalization is more than ¥600 ftrillion. | think this is half of the fair value of
Japanese stocks. For instance, the PBR of Japanese stocks is below two compared with three in the United States.
If Japan’s PBR rises to this level, stock prices would double. This should not surprise anyone. If Japan’s stock market
capitalization doubles to more than ¥1,200 trillion, stock assets per capita would double from about ¥5 million to more
than ¥10 million. Growth of ¥5 million in household net assets would dramatically alter the perspective of people.

One of the key characteristics of the collapse of Japan’s asset bubble was that stock prices fell twice as much as
would normally be expected. The bubble’s demise should have cut the Nikkei Average in half. But this index instead
plummeted by 75%. This excessive drop made people want to avoid risk even though there was no need to do so.
Companies were forced to take unnecessary steps to deal with bad debt and record unnecessary losses. Companies
cut jobs and held down wages more than was needed. Declining wages created an unnecessary negative cycle as
the public’s deflation expectations and acceptance grew. | think this environment had a particularly severe impact on
the mindset of the people of Japan from 2000 to ten years after the global financial crisis. | expect to see an enormous
change when this situation has been entirely reversed.

Government demand creation and other initiatives are definitely important. But Japan will also benefit from the end
of this negative cycle, which exists only in Japan, and switch to a virtuous cycle. The mindset of the public would
change significantly if the Nikkei Average climbs to ¥40,000. The abnormal strength of the yen and abnormal drop in
asset prices created unnecessary pain for the people of Japan. | think this is what has hurt the Japanese economy.

Q) Can fiscal policies change Japan? Shouldn’t Japan be thinking about frameworks for funds that can stimulate
demand and other measures? But consumer demand is increasing now.
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A) Musha: Economic cogwheels function when the emergence of a virtuous cycle triggers a variety of chain reactions.
Until now, Japan has experienced a negative cycle chain reaction. Now | think a positive cycle chain reaction is
beginning. The seminar materials include a graph showing the relationship between Japan’s nominal GDP growth
rate and the 10-year government bond yield. Between 1991 and 2011, the bond yield was well above the nominal
GDP growth rate. This signifies that the cost incurred by risk-takers was always higher than the corresponding returns.
This environment justifies the avoidance of risk. A complete reversal occurred during the five-year period that began
in 2012 and investors were rewarded for taking on risk. Investors who bought stocks in 2012 when the Nikkei Average
was at the ¥8,000 level earned enormous profits. | think that we are about to see a major positive shiftin the sentiment
of people and companies in Japan.

Figure 26: Nominal GDP and 10-yr TB yield of Japan |
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Q) I think that the comprehension in Japan of the situation in China is inadequate. China is a country that relies on
state capitalism. The country is powerful but the government is neglecting the public. The economy is sound, but can
China remain on this course? Aren’t we starting to see things that China can no longer hide? However, bankruptcies
don’t happen in China. As a result, a financial crisis is unlikely to start in China. Shouldn’t we more closely monitor
the true nature of this type of state capitalism?

A) Musha: | think you are correct. China as well has an Achilles heel. As you said, interventions by the national
government can prevent companies and regional governments from becoming insolvent. But China has to repay
loans from overseas lenders. Failing to repay these loans would make the yuan weaker and increase the outflow of
capital. These events would trigger a currency crisis. This is precisely what happened in 2015.

When a country with a strong central government continues to issue an unlimited amount of money, it is possible to
contain events within the country forever. In some cases, a country may decide to falsify economic statistics and
data. Page 105 of the seminar materials shows the external assets and liabilities of Japan and China. Altering or
concealing items in this balance sheet, which is linked to other countries, is impossible. Refusing to repay these
debts is not an option. This is why | believe that external assets and liabilities show a country’s actual strength.

China’s external balance sheet exposes the country’s Achilles heel. China has the world’s largest foreign exchange
reserves, an amount that is almost three times more than in Japan. These reserves can be interpreted as proof that
China has the greatest international financial strength in the world. In fact, half of China’s foreign exchange reserves
are debt, as the table below shows. China has been using an extremely large amount of overseas capital
(investments and loans) to pay for investments within the country. The situation is completely different in Japan,
another country with a trade surplus. Japan has used entirely internal money for its growth while China has relied on
loans.

China would immediately suffer a severe currency crisis if overseas lenders demanded the repayment of these loans
or if investors pulled their money out. To prevent this crisis, China has tightened capital controls to stop the decline
in foreign exchange reserves. Superficially, this policy appears to be succeeding. But at some point, | think China will
reach a point where implementing capital controls are no longer effective. First, capital controls will be difficult to
implement if China’s economy declines. Second, a tighter monetary policy in the United States would probably
increase the flow of money from China to the United States. This would raise the likelihood of a Chinese currency
crisis. Third, now the cost of labor in coastal China is the highest in Asia, excluding Japan. As the country’s ability to
compete globally falls, its trade surplus is decreasing at an annual rate of 20%. China’s current account surplus could
be much smaller only three years from now.

Consequently, China’s position in the world and cross-border transactions are its Achilles heel. These factors must

be watched closely. When the inevitable crisis starts, | think this Achilles heel will explode. | do not foresee a crisis in
the next year or two, so risk involving China can be pushed back for the time being.
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re 27: Comparison of International investment positions between Japan and China
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Q) The mentality of companies in Japan is clearly improving. But what about the mentality of the public? There are
ambiguous worries about pensions, including among young people. If the Nikkei Average rallies to ¥30,000 or
¥40,000, do you think that the people of Japan will become more positive?

A) Musha: | think you are right. Japan has problems with pensions, the government’s budget, the population and
many other issues. | believe the critical point regarding these problems is that they are all dependent variables.
Basically, the starting point of this discussion is whether or not companies are creating value and generating profits.
Jobs increase and workers receive salaries and bonuses because companies are able to create value. Japan was
unable to create value from about 1990, when the bubble burst, until early in the next decade. People were very
disappointed with Japan. But now Japan is highly skilled at value creation. Big improvements in the origins of a
variety of virtuous cycles are responsible for this turnaround. Higher corporate earnings push up stock prices and
eliminate deflation, a process that can dramatically improve the soundness of Japan’s pension system. | believe
these events will also lead to improvements in the mentality of the Japanese public and how they lead their lives.
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