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Key Index Statistics

Price 754.35
Daily Price Change 7.85
Daily % Price Change 1.04%
52-Week Range 528.70-1266.58
Market Capitalization (B) 160
P/E Ratio 17.05
1-Yr % Change -32.06%
Major Players by Market Cap (B)

Intel Corporation (INTL) 88.88
Qualcomm, Inc. (QCOM) 68.70
Texas Instruments Inc. (TXN) 22.01
NVIDIA Corporation (NVDA) 6.53
Analog Devices (ADI) 6.05
Advanced Micro Devices (AMD) 2.28

INVESTMENT THESIS

Sales of electronic products held up reasonably well
during the first nine months of 2008, but fell sharply as
turmoil in the global financial industry unfolded. Due to
a deteriorating credit market and grim economic
outlook, both corporate IT spending and consumer
electronics spending are falling. As a result, the whole
semiconductor industry will experience hard times in
2009, particularly in the United States and Europe.

However, those companies with a strong balance
sheet, low debt, positive cash, efficient management,
and less consumer exposure will be able to expand
their market share and outperform their peers once the
market sees an eventual recovery.

P (-) The global economic recession will slow down
enterprise replacements of aging computers and
servers.

P () PCs sales, the major drives for the
semiconductor, are expected to drop double digits
in 2009.

» (-) Eroding average selling prices (ASPs) for
memory and microprocessor semiconductors
could impede the indust

P (+) The rise of middle-class populations in
emerging markets show strong growth for the
industry.

P (+) The industry is entering the recession in good
shape, with no sign of over-capacity. The industry
started to cut back on capacity expansion a year
before the recession hit.

V (+) Mo s t
reasonable level.
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Important disclosures appear on the last page of this report.
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EXECUTIVE SUMMARY

Throughout 2008, with consumer spending weakening,
the deterioration in capital markets has lead the U.S.
into one of the greatest recessions since the 1930s. In
our opinion this slowdown will continue through 2009.

With a frozen credit market, more companies will apply
cost-cutting measures or delay IT spending. In
addition, consumers’ spending on PCs, cell phones,
and consumer electronics are declining. As a result,
the whole semiconductor industry will face lower
demand in 2009, particularly in the United States and
Europe.

We hold a neutral fundamental outlook on the
semiconductor industry and believe that those
companies with strong cash balances and low debt-to-
capital ratios, efficient management teams, and less
consumer exposure will outperform peers once the
sector sees an eventual recovery. The companies that
we suggest paying close attention to are Intel (INTC),
Qualcomm (QCOM), and Analog Devices (ADI).

ECONOMIC OUTLOOK

As consumers worldwide drive over 50% of demand for
semiconductors, the fortunes of the semiconductor
industry are increasingly linked to macroeconomic
conditions such as GDP, consumer confidence, and
disposable income.

The real estate crash, financial crisis affecting the
banking system’ dinancial markets, and the threat to
financial institutions have nearly brought the U.S.
economy to a depression. Volatility will continue to
persist into 2009, and global businesses remain darkly
pessimistic.
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Figure 1: Federal Funds Target Rate*

In hopes of jump-starting the economy and providing
liquidity in the market, the U.S. Federal Reserve has cut
its target rate to zero. We anticipate interest rates to
remain between 0% and 0.25% throughout 2009.
Aggressive stimulus plans have been passed and
additional funds will be needed to provide a fresh round
of capital injections into banks, an expansion of Federal

Reserve lending programs, and a public-private effort to
relieve banks of soured assets.
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Figure 2: Quarter-to-Quarter Growth in U.S. Real GDP *

There is a strong relationship between GDP and
semiconductor sales, with the latter having a tendency
to decline during times of slowing economic growth.
During the 4th quarter of 2008, U.S. real GDP declined
6.2%. In our opinion, U.S. GDP will continue to decline
throughout the first three quarters of 2009 and will
recover during the 4™ quarter. Until global financial
markets stabilize, global GDP growth, including IT
spending, is unlikely to strengthen. The government
stimulus package will likely be important in the long run,
but will not be able to offset the gloomy near-term
outlook.
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Figure 3: Real Disposable Personal Income and Real Consumer
Spending’

The semiconductor sale growth is driven largely by
demand for consumer electronic products such as PCs,
cell phones, music players, and high-definition
television sets (HDTVs) as well as IT spending from the
enterprise. At the time when this report was written, the
national unemployment rate catapulted to 8.5% (Figure
4), the highest in 16 years, and we anticipate that the
unemployment rate will reach double digits in 2009.
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Vanishing jobs and evaporating wealth from sinking
home values, 401(k) retirement plans, and other
investments have forced consumers to retrench. Those
spending cutbacks have, in turn, led companies to pull
back and slash jobs. In addition, all of the layoffs in the
economy will have knock-on effects in the PCs and
electronic markets.
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Figure 4: U.S. unemployment rate (seasonally adjusted)*

The semiconductor industry usually faces maximal
exposure to international competition. Currency is a
very important factor; successful companies are
required to be agile enough to adapt their corporate
strategies in response to shifting trends in end-market
demandsandc ompet i t or s’
chip manufacturing is moving to Asian countries. During
times of extreme financial stress in the past, investors
sought refuge in the worl
this global financial crisis, the U.S. dollar launched its
sharpest rally against many major currencies in
decades.

In conclusion, the industry is currently facing an
unprecedented period of uncertainty. A resumption of
sale growth will depend in part on the effectiveness of
various measures now under consideration by the
federal government to restore consumer confidence,
improve liquidity, and stimulate economic growth.

INDUSTRY DESCRIPTION

The semiconductor industry is widely recognized as a
key driver for economic growth for the whole electronics
value chain. Global sales of semiconductors were
severely impacted by the worldwide economic turmoil in
2008, resulting in the first year-over-year drop in sales
since 2001. Total sales in 2008 were $248.6 billion
compared to $255.6 billion in 2007, a decrease of 2.8%.
The semiconductor industry association (SIA) estimated
that in 2009 the semiconductor industry market size
would be $247 billion.

Worldwide Semiconductor Sales
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Figure 5: Worldwide semiconductor sales®

The relentless pace of change in the semiconductor
industry is driven by brutal competition, rapid
technology changes, and falling prices. Thus, the
industry requires intense research and development (up
to 20% of annual revenues) and the required level of
capital expenditures in semiconductor plants or fabs (up
to 25% of annual revenues). Innovation is king in this
industry. Through advances in  manufacturing
technology, chipmakers have managed to decrease the
cost of production by continually shrinking transition
sizes, increasing wafer size, and improving throughput.
As a result, the industry shows continuous growth in a

mane uvVv gyligal pale®n’ With dighd vol&ilty. €hanges in the

semiconductor market not only occur extremely readily
but also anticipate changes in industries evolving at a
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pace is that established market strongholds can be
displaced all too quickly.

Semiconductor Engise Markets2008

Automotive Wired

7%, Communications

Industrial/Military
8%

Figure 6: Semiconductor end-use markets in 2008°

The major drivers of semiconductor sales include
automotive products, personal computer, cell phones,
and corporate information technology products.
Computer products are the most important market for
chips, which account for about 40% of demand for
semiconductors, according to SIA. But consumer
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electronics, mobile phones, and automobiles are
becoming increasingly significant end markets.

Rapid growth in wireless subscribers and cell phone
sales around the world has had positive impacts on
semiconductors used in mobile communication, such as
digital signal processors (DSPs), analog chips, and
microcontrollers.

The companies in the semiconductor industry can be
classified into three types: (1) Chip makers such as
Intel that design, manufacture, and sell their chips,
which are designated as Integrated Device
Manufacturers (IDM); (2) Fabless manufacturers such
as Qualcomm, Broadcom, and NVIDIA that design and
sell chips but outsource manufacturing to foundry
companies; (3) Foundry companies such as Taiwan
Semiconductor Manufacturing Co. Ltd. (TSM) and
United Microelectronics Corporation (UMC) that
manufacture chips designed and sold by their
customers.

Market Cap (B) Price/Earning Gross Margin  ROE% Debt/Equity
INCT 81.80 15.96 67.70% 12.93% 0.07
TXN 20.70 11.18 58.40%  19.90% 0
ADI 5.90 13.45 66.50%  18.05% 0
NVDA 5.20 44.86 39.70%  -1.20% 0.01
NSM 2.30 10.88 72.00% 86.02% 5.67
AMD 1.53 12.09 56.80% -166.03% 1.1§

Under the current economic environment, the fabless
firms (i.e., those that contract manufacturing operations
to chip fundaries) will enjoy some advantages because
they do not construct or main their own production
facility. Fabless companies are able to devote a higher
percentage of their resources to design research and
development, which has enabled them to lead the way
in offering innovative chips with smaller linewidths.
Some of the top fabless companies are Qualcomm,
Broadcom Corp, and Nvidia Corp.

RECENT DEVELOPMENTS

The 2009 world semiconductor market forecast by the
major analysts have all been gloomy. Future horizons
forecast the world semiconductor market will fall by
28% in value and by 26% in unit shipments. Merrill
Lynch forecast a 24% decline, with Citigroup, JP
Morgan, Inside Chips, Broadpoint, AmTech, and
Gartner Dataquest coming along behind with forecasts
of 20% decline; Goldman Sachs and Wachovia forecast
15% decline.

Sale of computer processors

The global economic recession severely dampened
semiconductor sales in the fourth quarter of 2008,
historically a strong quarter for the industry.

Worldwide PC microprocessor unit shipments fell
11.4% in the fourth quarter of 2008 from the previous
year. However, Intel managed to use its size and
manufacturing muscle to grab a bigger piece of what
was left of the microprocessor market. For the full year
of 2008, Intel sold 80% of all microprocessors, up 2.9%
from 2007, while its major competitor’ $AMD) share of
the market fell 3.1%.

I n addition, sal es of I
introduced in 2007, soared as computers shifted to
buying cheap mini-notebook PCs, or netbooks. Without
Atom, IDC said worldwide PC processor unit shipments
would have fallen 21.6% in the fourth quarter compared
to the previous year.

Memory chips and other electronic products

The steepest revenue declines in 2008 were in the
memory sector where price pressure more than offset
significant growth in total bit shipments. The memory
content of cell phones and PCs continued to increase
dramatically, driving large increases in total bit
shipments. Over the past twelve months, DRAM
content of the typical PC grew by 44% to an average of
1.8 gigabytes, while NAND (not AND) content of a
typical cell phone increased by 244%. However, severe
price pressure resulted in significant declines in
revenues for their product lines.

INDUSTRY TRENDS

Booking-billing data shows weak demand for
semiconductor manufacturers

The three-month average global bookings and billings
published by the Semiconductor Equipment and
Materials International (SEMI) are a strong indicator for
trends in the worldwide semiconductor industry.

North AmericanSemiconductor Industry threeanonth Bookto-Bill Data
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Figure 7: North American Semiconductor Industry three-month

Book-to-Bill Data®

North America-based manufacturers of semiconductor
equipment posted $285.6 million in orders in January
2009 (three-month average basis) and a book-to-bill
ratio of 0.48, according to the January 2009 Book-to-Bill
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Report published today by SEMI. A book-to-bill of 0.48
means that $48 worth of orders was received for every
$100 of product billed for the month.

The bookings figure is about 51% less than the final
December 2008 level of $579.1 million, and about 75%
less than the $1.14 billion in orders posted in January
2008. The three-month average of worldwide billings in
January 2009 was $592.2 million. The billings figure is
about 12% less than the final December 2008 level of
$672.4 million, and about 54 percent less than the
January 2008 billings level of $1.28 billion.

Tightening market for both corporate IT and
consumer electronics spending

A survey conducted by ChangeWave in Feb 2009
shows that the collapse in U.S. business spending in
2008 has extended into 2009. However, the survey
does show a slight leveling off in the rate of decline for
the first half of 2009, and a glint of hope for the second
half of the year. As shown in Figure 6, 41% of
respondents said their company would spend nothing
on IT or decrease IT spending for the second quarter.
Though this is an extraordinarily high number, it is four
points improved from November'0 8’ s sur vey
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As for the personal consumer segment, there's been
another decline in PC buying, according to
ChangeWave's latest survey in February 2009 (Figure
7). Planned PC buying remains at the worst levels ever
recorded since 2002. Only 4% of respondents will buy a
desktop during the next 90 days and just 6% said they
would buy a laptop.

Gartner expects global IT spending to be down 3.7% in
2009. Moreover, the market research firm expects 2010
spending rebounding just 2.4%. On a five-year basis for
the 2008 - 2012 periods, Gartner sees a growth of 3% a
year. The new forecast suggests overall IT spending
won’'t surpass the
until global financial markets stabilize, global GDP
growth, including IT spending, is unlikely to strengthen.
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Figure 9: Consumer computer purchasing next 90 days®

Semiconductor industry cuts back capital spending
and reduces head count

Capital Equipment Spending Forecast
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Figure 10: Capital Equipment spending forecasts®

Research and development are critical to the
advancement of the semiconductor industry. However,
as the credit market continues deteriorating and
earnings decline, more and more semiconductor
companies will cut back their capital spending and lay

off employees in 2009.
Sept . 001

CATALYSTS FOR GROWTH

Asia-Pacific region leads in revenue growth

GLOBAL CHIP CONSUMPTION, BY REGION
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Figure 11: Global chip consumption, by region®
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The Asia-Pacific region will continue to be the fastest
growing market for semiconductors. Considering the
tradition of saving money for the future in some regions
like Singapore, Taiwan, and Mainland China, combined
with the continuing electronics industry migration to the
Asia-Pacific, SIA forecasts the Asia-Pacific region will
continue to be the fastest-growing region, from 50.7%
of global chip sales in 2008 to 52.9% in 2011.

Demand for Netbook Rises

The tough spending environment has been a sales
catalyst for low-cost, highly portable laptop computers
with smaller screens—popularly known as Netbooks.
The beneficiaries are chipmakers like Intel and netbook
manufacturers including Dell (DELL) and Hewlett-
Packard (HPQ).

Companies
Intel Corporation (INTC)
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Figure 12: Intel 1-year stock chart®

Worldwide PC microprocessor unit shipments fell
11.4% in the fourth quarter of 2008 from 2007. Intel
managed to use its size and manufacturing muscle to
grab a bigger piece of what was left of the
microprocessor market. In 2008, Intel sold 80.3% of all
microprocessors, up 2.9% from 2007, while shares of
AMD, its major competitor, fell 3.1%.

I'n addi tion,
introduced last year, soared as consumers shifted to
buying cheap mini-notebook PCs, or netbooks. Without
Atom, worldwide PC processor unit shipments would
have dropped 21.6% in the fourth quarter compared to
the previous year.

Intel is able to expand its leading position in both
market share and technology innovation with billions of
dollars in the bank. In February 2009, Intel announced
its plans to put roughly $7 billion over the next two
years into building factories in the U.S. that will make

s al eAwom précessorn t

Qualcomm, Inc. (QCOM)
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Figure 13: Qualcomm 1-year stock chart®

Qualcomm engages in the design, development,
manufacture, and marketing of digital wireless products
and service based on its Code Division Multiple Access
(CDMA) technology. The company sells highly
integrated chipset solutions to handset, notebook, and
other mobile device manufacturers. Qualc o mm’ s
business model and fabless manufacturing strategy
enabled the company to maintain impressive high gross
margins in the 70% range and operation margins in the
40% range in 2008. Although there is the risk that
Qu al c o mwenus grawth will be weak in the overall
global handset market, in our opinion, Qualcomm is
well positioned in the sector and will benefit from
secular growth trends in mobile data and share gains in
a consolidating wireless semiconductor market. 3G
units will continue to see double-growth despite a
potential decline in global handset units in 2009.
Qualcomm should benefit from expansion of 3G
wireless networks and mobile data.

Analog Devices (ADI)
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the next generation of computer chips. We believe that Figure 14: Analog Devices 1-year stock chart®

Intel will be the chipmaker who still stands tall after the Analog Devices

recession.

Inc. engages in the manufacture,
design, and marketing of analog, mixed-signal, and
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digital signal processing integrated circuits used in
industrial, communication, computer, and consumer
applications. With significantly less consumer exposure
than its peers, $1.3 billion in cash, and no debt, we
anticipate that Analog Devices will outperform the
industry in 2009. Since 2008, its management team has
taken multiple steps to reduce head count, improve
operation expenses and align cost structure with a
reduced revenue outlook.

During 2 00 8 , Anal og Devi c d 8%l
to $786.3 million, or $2.65 per share. Its annual sales
rose 5% to $2.58 billion, compared with a year ago.

INVESTMENT POSITIVES

V (+) The rise of middle-class populations in
emerging markets show strong growth for the
industry’s growt h.

¥V (+) The industry is entering the recession in good
shape, with no sign of over-capacity. The industry
started to cut back on capacity expansion a year
before the recession hit.

INVESTMENT NEGATIVES
¥V (-) Weakening demand for semiconductor
products—including automotive products,

personal computers, cell phones, and corporate
information technology products—resulted in a
sharp drop in industry sales that affected nearly
all product lines.
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IMPORTANT DISCLAIMER

This report was created by a student(s) enrolled in the Applied
Securities Management (Henry Fund) program at the University of
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