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PART ONE IN THE INNOVATION SERIES

INSIGHTS

Pre-existing bias prevents individuals from recognizing change. Recently, there have been pervasive
worries about a long-term shift down in U.S. productivity growth and the resulting negative impact to the
economy. We believe economists and commentators interpreting this data have views that are heavily
shaped by pre-existing biases, which is obscuring the real story behind productivity.

Recognizing and Removing Pre-Existing Bias

Take a good look at only the first five images in Figure 1. You
should clearly see a man'’s face. If you then look at image
eight, you will probably still see the man’s face because your
mind is conditioned to see it. What you may miss is the image
of the woman. Once you see the evolution of all of the images,
however, the woman's image becomes obvious. Why did you
continue to see the man’s face as you viewed the images?
You had a pre-existing bias that prevented you from
recognizing this change.

At first glance, the economic data is supportive of lower
productivity growth as it has weakened over the past decade
(see Figure 2). Productivity, or output per hour, drives GDP
growth; therefore, lower productivity would have significant
negative implications on the country’s economy. However, we

Figure 1: A Pre-Existing Bias May Prevent the Recognition of Change
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Source: Perception & Psychophysics, September 1967, Gerald H. Fisher.

believe that innovation is strong and that some of the perceived
productivity and growth issues may be a result of not recognizing
change arising from three issues:

* mismeasurement of pricing data
« exclusion of key goods and services from economic data
+ lagging impact of innovation

At Alger, we have focused our research on analyzing change
for more than 50 years. Our investment process is built so
that our analysts remove pre-existing biases to obtain
independent views. We are optimistic that change is creating
real progress that is being underappreciated, and we believe
it will produce gains in profits for companies and improve
quality of life for consumers well into the future.

Figure 2: A Drop in Productivity Doesn’t Tell the Full Story
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Source: U.S. Bureau of Labor Statistics.

Inspired by Change, Driven by Growth.
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Mismeasurement of Pricing Data Affects
Economic Statistics

The U.S. government frequently adjusts prices of goods to
account for changes in quality. However, these so-called
“hedonic adjustments” are very difficult to estimate and are
only done in a handful of areas.! While these changes have
had a small aggregate impact, real world experience suggests
that there have been massive improvements in quality via
innovation. To see the large improvement in quality and price
reduction resulting from innovation, consider that 20 years
ago, many well-off U.S. citizens owned a camera, a video
camera, a CD player, a stereo, a video game console, a cell
phone, a watch, an alarm clock, a set of encyclopedias, a
world atlas, a Thomas Guide, and other assets that had a
combined cost of more than $10,000. All of those items are
now either standard on smartphones or they can be purchased
at an app store for less than the cost of a cup of coffee.?

Arecent Federal Reserve working paper stated “you see massive
connectivity and ever-cheaper computing power everywhere
but in the productivity data.”® The piece points out many areas
in which the U.S. government’s price measurement may not be
accurate, such as in semiconductors, prepackaged software,
and products with significant electronic content.

Generally, it is hard for the economic statistics to capture quality
improvements inherent in technological advances. Less than a
quarter of Americans had computers and fewer than two out of
100 people had mobile phones or Internet service 25 years ago,
but now 98% of people have mobile phones and the vast
majority of people have Internet access, oftentimes through
multiple devices.* With all of this computing power
proliferating and its effective cost decreasing, one would
think the total Consumer Price Index hedonic quality

Figure 3: New Products are Being Adopted at a Faster Rate

A

adjustment would be more significant than the virtually
immaterial result that has been reported.®

Another fast growing sector of the economy with measurement
problems is healthcare. Government statistics essentially do not
adjust for quality improvements in healthcare inflation despite the
clear evidence that healthcare is more effective today than

in the past, as average life expectancy has increased four years
to 79 over the past 25 years. Many studies have shown that if
quality improvements were factored into healthcare spending
on conditions like heart attacks and colon cancer, inflation in
those areas would be much lower.®

Given that spending on technology and healthcare are two of the
fastest growing areas in the economy, any measurement errors
are likely having a greater impact on inflation, real output, and
productivity than ever before. Evidently, “real” economic data is
not telling the whole story.

Excluding Key Goods and Services Skews Data

The price measurement of technology, healthcare, and other
products is clearly an issue in measuring inflation and real
growth, but we are most concerned when goods and services
are not weighted properly in the statistics or, worse yet, not
included at all.

The Internet is a prime example where large portions of value-
added services may be excluded from the official statistics,
oftentimes because they are free. The advertising dollars that
go to support many of these services are not captured in the
statistics used to calculate real growth, inflation, or productivity.

For example, individuals enjoy enhanced productivity and other
benefits from Internet search services. In fact, it is estimated
that Google's search engine saves U.S. consumers $150 billion

Years from Market Entry to 50% Penetration in the U.S.

Years

Source: Asymco
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annually.” Studies have found that free digital services
generated incremental consumer surplus of 3 of a
percentage point of GDP per year.® In fact, more recent
studies have shown unaccounted consumer value derived
from the Internet to be much larger.®

The Internet and other recent innovations have been spreading
through society faster than ever (see Figure 3). People now
spend nearly 6 hours daily with digital media, reflecting a
double-digit growth rate over the past few years.!® The fast
growth of time spent online, combined with increasing
functionality of Internet services such as translation, search,
mapping, etc., implies that any mismeasurement has had an
increasingly large effect on the statistics in recent years.
Indeed, faster diffusion of innovation may mean traditional
economic analysis needs to be adapted to this new reality.

Innovation’s Impact on Data Suffers a Significant Lag

Itis also possible, and indeed likely, that today's innovations
will foster an increase in growth and productivity after the
economy has learned to better incorporate them into the fabric
of business. This lag effect has occurred at various points in
U.S. history.

For example, the electric motor did not immediately revolutionize
production. First, U.S. manufacturers had to adapt the way they
produced goods to the new technology. Instead of building a
multi-story plant around a central power source, firms could
build a single-story plant with multiple electric motors. This
paved the way for the assembly line method of production.
Similarly, the growth boom of the 1960s was helped by
increased participation of women in the workforce that was a
result of innovation years prior, such as the commercialization
of household appliances.

We believe that companies may need many years to fully
implement some of the innovations being created today. Take,
for example, cloud computing. When companies decide to
upgrade their vast legacy systems, they may have to transform
their business processes to fully reap the benefits. For instance,
some industries are beginning to use supply chain software in
the cloud, which enables business partners in multiple parts
of the chain to have real-time access to inventories, shipping
times, etc. This type of system becomes more valuable as more
players in the supply chain participate. As this network effect
takes shape, it could dramatically alter business efficiency, but it
will take many years for whole supply chains to transition.

Implications of Recognizing Change

We think it is highly likely that government statistics deviate
more from reality today than they did a couple of decades ago.
The implications are that inflation is likely lower, and real growth
and productivity likely higher than traditionally believed. This
would be more consistent with high margins, rising
technology company earnings, and increased R&D spending.!

A

If our conclusions are correct, there are important implications
for investing:

* Interest rates are likely to stay low as the impact of innovation
keeps inflation subdued. Low inflation and interest rates
should support equity valuations.

« If innovation is creating solid value for consumers now and
into the medium-term, it is positive for the creators and
beneficiaries of this change. In periods of intense change,
growth stocks should do particularly well. Stocks that appear
cheap may simply be victims of change and innovation.

From a sector perspective, technology companies are
disrupting the way we buy things, pay for goods and
services, consume media, and more. Companies that
facilitate e-commerce or benefit from the shift to online
advertising could be big beneficiaries of these changes.

The Consumer Discretionary sector should benefit from
increased consumption due to lower quality-adjusted pricing.
Mobile phones that serve as navigation aides, encyclopedias,
and cameras are just one example of products where intense
feature improvement leads to a better value for consumers
and frees up money to be spent on other goods and services.
For example, increased free time should continue to support
higher spending; time spent on leisure and sports, as well as
the share of spending on those activities, has increased over
the past several years in the U.S.

Alger Recognizes and Capitalizes on Change

At Alger, we focus on change and look for innovation because
we believe that is where we can find the best opportunities. Our
analysts follow an investment process to remove pre-existing
biases that helps them focus solely on the facts in order to
obtain an independent view. We believe that advances across
a wide range of industries are alive and well. We see significant
innovation by American companies, which is attractive to our
analysts and, ultimately, bodes well for U.S. consumers,
investors, and the companies benefitting from that change.

Brad Neuman, CFA is Senior Vice President, Client Investment
Strategist at Fred Alger & Company, Incorporated.
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1 Data from the U.S. Bureau of Economic Analysis shows R&D has been growing faster than GDP. As a percentage of GDP, R&D is at 2.6% as of Q315 vs. 2.4% in 2005.

The views expressed are the views of Fred Alger Management, Inc. as of May 2018.
The views and strategies described may not be suitable for all investors. Alger has
used sources of information which it believes to be reliable; however, this publication
is not intended to be and does not constitute investment advice. These views are
subject to change at any time and they do not guarantee the future performance

of the markets, any security or any funds managed by Fred Alger Management,

Inc. These views should not be considered a recommendation to purchase or sell
securities. Individual securities or industries/sectors mentioned, if any, should be
considered in the context of an overall portfolio and therefore reference to them

should not be construed as a recommendation or offer to purchase or sell securities.

References to or implications regarding the performance of an individual security
or group of securities are not intended as an indication of the characteristics or
performance of any specific sector, industry, security, group of securities or a

portfolio and are for illustrative purposes only. Fred Alger Management, Inc. may
not correctly predict movements in the direction of a particular market or of the
stock market generally, and the anticipated results shown in any of the examples in
this publication may not result in increased performance or reduced risk.

Risk Disclosure: Investing in the stock market involves gains and losses and
may not be suitable for all investors. Investment return and principal value of an
investment will fluctuate so that aninvestor's shares, when redeemed, may be
worth more or less than their original cost.

FactSet provides computer-based financial data and analysis for financial
professionals. Asymco is a technology consulting firm.
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