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Abstract

Amazon demonstrated a conspicuous increase in R&Ibacame the world’s top R&D
firm in 2017 with a skyrocketing increase in markapitalization, making it close to
being the world’s biggest company.

Such a remarkable accomplishment can be attridotédnazon’s institutional systems,

which orchestrate techno-financing systems thae fasunique R&D transformation

system and a sophisticated financing system ceahtenethe cash conversion cycle
(CCC). These institutional systems support and eedaggressive investment in R&D
that incorporates the characteristics of uncergaiatlong lead time, and successive
inflows of very large amounts of funding withouterruption.

While some of this investment can be endorsed byZan’'s positive business results
in terms of a sustained increase in sales anddash flow, such a large amount of
aggressive investment is beyond endorsement. Inti@udto actual economic
performance, investors have been betting on a lengil of risky investment with the
expectation of Amazon’s future success by trusiisgR&D-inducing institutional
systems.

While the former can be considered to be a gemeedition to a producer surplus, the
latter can be postulated as an investor surplusvhiich investors bet on overly
optimistic future prospects instead of actual aqu@hments. This is similar to a
consumer surplus in which consumers pay more thanactual market price for
attractive goods and services.

By introducing a concept of gross market value wstimg) of a producer surplus and an
investor surplus, this paper attempts to elucidiageinstitutional systems that enable
Amazon to invest a very large amount of financiegpurces in aggressive R&D.

An intensive empirical analysis focusing on the elegment trajectory of Amazon’s
techno-financing system over the last two decades wonducted, together with
comparative analyses of the performance of theftg online service companies,
Google, Apple, Facebook, and Amazon (GAFA).

It was identified that among GAFA, Amazon demortstlahe highest dependence on
an investor surplus, which suggests that investoesbetting on the continuation of
Amazon’s solid growth by means of its aggressiwestment in R&D, supported and
endorsed by its institutional systems. This idesuigported by the high elasticity of its
investor surplus to R&D investment.

Noteworthy is that investors incorporate not onlyargholders but also broad
stakeholders centered on users, and that they terpeonly economic value but also
supra-functionality beyond such value.

A broadly applicable practical approach for measyran investor surplus and an
insightful suggestion highlighting the significanaég an investor surplus toward
stakeholder capitalism are thus provided.
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1. Introduction

Contrary to the decisive role of research and dagprebnt (R&D) in the digital
economy, the dilemma of its expansion and proditgtidecline has become a
worldwide concerns, which most digital economies aow confronting (Tou et al.,

2018, 201D).

Notwithstanding such a dilemma, Amazon demonstratednspicuous increase in its
R&D and became the world’'s top R&D firm in 2017 ki skyrocketing increase in its
market capitalization, making it close to being therld’s biggest company, as
demonstrated ifrigs. 1and2. This rapid increase in R&D showed no sign of sty

down the pace in 2019 amounting to 35.9 US$ bil{ild8 SEC, 2020).

Amazon (2004-201¢) Top 15 R&D Leaders (2018
2018 28.8 Amazon 28.8
2017 22.6 Alphabet 21.4
2016 Samsung 16.5
2015 Hua wei 14.8
2014 Microsoft 14.7
2013 Apple 14.2
2012 Volks Wagen 13.6
2011 Intel 135
2010 Roche 11.4
2009 J&J 10.8
2008 Facebook 10.3
2007 Toyota 10.0
2006 Merck 9.8
2005 . Novartis 9.1 )
2004 ] 0.3 US$ bi Ford M | 8.2 IUS$ o
0 10 20 30 0 10 20 30

Fig. 1. Amazon’s Conspicuous Jump to Become the Wdis Top R&D Leader
- R&D Investment.
Original sources: Bloomberg (2018); Amazon (annssles).
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Fig. 2. Market Capitalization of the Top 15 Interné Companies(June 2019)
Source: Statista 2019.



The authors, in their preceding analysis, elucdlatedynamism that led Amazon to
such a rapid R&D jump within a short period of tii@u et al., 2018, 201%, 2020;
Watanabe, 2020)

They identified that Amazon, based on R&D as autalt has been promoting
company-wide experimentation, enabling it to depdmyarchitecture for participation

that harnesses the power of users. Such user-dnvevation accelerated a dramatic
advancement of the Internet that, in turn, acctddrahe co-emergence of soft
innovation resources in the marketplace. This eprarg activated a self-propagating
function that induced supra-functionality beyondremmic value, which satisfied a shift
in customers’ preferences. The strong customerriceuisionary leadership of Jeff

Bezos, founder and CEO of Amazon, together withivatgd, brilliant, and consistently

innovative employees, functions as a virtuous gyldading to the transformation of
routine or periodic alterations to significant irapements during the R&D process
(Tou et al., 201§ Watanabe et al., 2020).

Such a miraculous model has shed light on the d&imgnsystem supporting and
endorsing an aggressive challenge to risky investne R&D, which incorporates
characteristics such as uncertainty, long lead gjna@d successive huge amounts of
funds without interruption.

This can be attributed to the orchestration inrfgsa unique R&D transformation
system and a sophisticated financing system ceahtere cash conversion cycle
(CCC)-driven cash flow management.

The abovementioned orchestration can be enabledsbgophisticated institutional
systems (Tou et al., 2049201%; Watanabe, 2020) based on

(i) R&D as a culture promoting company-wide experimeoma

(i) Architecture for participation inducing user-drivieimovation,

(iif) Overwhelming power of customers and vendors imiggketplace in terms of the
CCC initiative,

(iv) The co-emergence of soft innovation resources kanng the vigor of users,

(v) A self-propagating system inducing supra-functiggpabeyond economic value,
and

(vi) A sophisticated management system leading to amsfiormation of R&D.

This transformation corresponds to the paradigmngéain the digital economy.
Watanabe et al. (2045 by analyzing the economic effect of the Intertieven
technology advancement in the digital economy, utised the two-faced nature of
information and communication technology (ICT) aiftd subsequent increasing
dependence on uncaptured GDP. They pointed out dlihbugh the advancement of
ICT contributes to enhancing the prices of techgpldhrough new functionality
development, the dramatic advancement of the latecontributes to decreasing the
prices of technology because of the unique inhecbaracteristics of freebies, easy
replication, and mass standardization (Watanalaé,e201%, 2016, 2016). With this
understanding, they supported Lowrey’s (2011) ssjpjom that the Internet promotes a
free culture, the consumption of which providesitytand happiness to people, but that
it cannot be captured through the GDP statisti¢seyTdefined this added value that



provides people with utility and happiness beyoodnemic value under a free culture
as an uncaptured GDP.

The authors then analyzed the composition of umcagt GDP and identified the
significance of consumer surplus in that consunpens a higher price than the actual
market price for attractive goods and services Analbe et al., 2053 201®). By
analyzing online booksellers, Brynjolfsson et &013, 2017) found that significant
consumer surplus gains were created by the inaeaseduct variety and that
efficiency gains resulted from increased competited to lower average prices. Their
analysis demonstrates that the increased produietyaf online bookstores enhanced
consumer surplus significantly.

They expected the possibility of large welfare gaim other stock-keeping-unit
(SKU)-intensive consumer goods, such as music, @spwionsumer electronics, and
computers. Similar results were demonstrated by whée paper of Japan’s ICT,
analyzing consumer surplus in music and audio-Viseavices (Japan’s Ministry of
Internal Affairs and Communication, 2016).

By analyzing the big economic opportunities andlehges in capturing the maximum
value of the Internet of things (IoT), McKinsey (&) estimated that consumer surplus
derived from the 10T could be more than 10% ofdladal economy by 2025.

Amazon’s conspicuous increase in its aggressivesiment in R&D induced by its
sophisticated institutional systems, as revieweatleeaseems to be attributed to similar
mechanism, such as consumer surplus initiated bgstors bidding on Amazon’s
user-driven innovation.

To date, while a significant number of studies hamalyzed Amazon’s R&D system
from the viewpoints of technology operation strgtemd also financial management
systems (e.g., Kenney, 2013; Galloway, 2017; Kaét7; Tou et al., 2019 2020;
Watanabe et al., 2020), no one has analyzed its-R&llcing dynamism from the view
point of an investor surplus derived from its sgpibated institutional systems. In micro
economics, while many studies have proposed appesator estimating consumer
surplus given the eqiuilibrium between the demamdl supply curves in the traditional
competitive market mechanism (e.g., Hausman, 1@8&enwood et al., 2013; Fouquet,
2018), they are hardly applicable to firms’ R&D @stment strategies in the digital
economy with increasing dependence on uncaptured® @D which, due to the
two-faced nature of ICT, ICT prices decrease as R&lances on the supply side, and
also customer’s preferences shift to supra-funaetipnbeyond economic value on the
demand side (Watanabe et al., 2015

Given the increasing concern about the inside eflack box of institutional systems,
enabled Amazon large amount of risky investmeR&D, and also consumer surplus
in the digital economy, this paper attempts to destrate the above hypothetical view.

In line with a new stream of research regardingpgbepose of a corporation moving
away from shareholder primacy to commitment to sibkeholders, including

customers, employees, suppliers, communities, harkBolders (Business Roundtable,
2019), a study of the future of capitalism towatakeholder capitalism (WEF, 2020)
introducing a concept of gross market value coimgjsbf a producer surplus and an
investor surplus, and an intensive empirical anslyscusing on the development



trajectory of Amazon’s techno-financing system ovke last two decades were
conducted, together with comparative analysesep#rformance of the big four online
service companies, Google, Apple, Facebook, andzAaméGAFA).

While a similar concept was preached by Porter 120the virtues of creating shared
value (CSV), unlike financial performance, sociatl@environmental outcomes cannot
be readily monetized or aggregated into simplecedirs (Lashitew, 2020). In light of

the absense of standard metrics for reporting firparformance, the shift to

stakeholder capitalism has been impeded, and apnastical approach for measuring
an investor surplus was attempted.

It was identified that among GAFA, Amazon demortstlahe highest dependence on
an investor surplus, which suggests that investoesbetting on the continuation of
Amazon’s solid growth by means of its aggressiwestment in R&D, supported and
endorsed by its institutional systems. This idesuigported by the high elasticity of its
investor surplus to R&D investment.

Noteworthy is that investors incorporate not onlyareholders but also broad
stakeholders centered on users, and that they terpeonly economic value but also
supra-functionality beyond such value.

A broadly applicable practical approach for measyiran investor surplus and an
insightful suggestion highlighting the significanc# an investor surplus toward
stakeholder capitalism are thus provided.

These findings give rise to insightful suggestiotiat are supportive of the
measurement of a consumer surplus in the digiti@ny.

Section 2 reviews the dynamism of Amazon’s markdtie creation. Section 3 analyzes
dynamism in inducing R&D through institutional systs. Section 4 postulates gross
market value, encompassing both that which refldesactual market performance and
also that of the expectation of future success.ifftpdications of an investor surplus are
investigated in Section 5. Section 6 summarizes ribeeworthy findings, policy
suggestions, and future research recommendations.



2. Institutional Systems Orchestrating Techno-Financiig Systems

Amazon’s miraculous orchestration can be enableitslsophisticated institutional
systems, consisting of the following chain syst€irau et al., 2018, 201%; Watanabe,
2020):

1) R&D as a Culture Promoting Company-Wide Experiragah

Amazon has endeavored to be an R&D-driven compang has promoted
company-wide experimentation since its inception984. This has provided a base for
its institutional systems that support and enddrsge risky investments in R&D as
follows:

(i) Stakeholders’ commitment has been gained by apgealnd demonstrating that
establishing market leader status and raising bblter value are essential for
success.

(i) The resources allocation policy has been estallish@e-invest profits into R&D
for further development and, not into returns fbargholders (such as buybacks
and dividends).

2)Architecture for Participation Inducing User-Drivemovation

Amazon’s business model and its endeavors havdagmekits empire chain, big data
collection system, and the architecture for pgstition, harnessing the power of users
and leading to user-driven innovatiffou et al., 2018).

3) Overwhelming Power of Customers and Vendors in Bemfi the CCC
Initiative
Amazon has constructed overwhelming power of batstamers and vendors in its
marketplace, through constructing an extremely aded CCC (Price, 2013; Fox, 2014),
leading to virtuous cycles between free cash @eraRk&D advancement, sales increase,
and the activation of interactions with users.

4) Co-Emergence of Soft Innovation Resources
Such user-driven innovation has accelerated a draadvancement of the Internet that,
in turn, has accelerated the co-emergence of maftviation resourcesS(Rg in the
marketplace. HereSIRs are considered to be condensates and crystalsheof t
advancement of the Internet and consist of theretebased resources that have either
been sleeping or untapped or are the results dfi-sided interactions in the markets
where the consumer is looking for functionality begt economic value. A common
feature ofSIRsis that they are not accountable in the traditiddBP terms (Tou et al.,
201&, 2013, 201D).

5) Activation of a Self-Propagating System

This emergence activated a latent self-propagafiumgction indigenous to ICT
(Watanabe et al., 200% and induced supra-functionality beyond econonalue that
satisfies a shift in customers’ preferences, whichazon has been treating as the
highest priority (Grundy, 2015). This shift, in myraccelerates user-driven innovation



and the subsequent further advancement of thenkttelteading to a virtuous cycle
among SIRs emergence, supra-functionality beyond economicuejaluser-driven
innovation, and Internet advancement.

While this system depends on the assimilation agpat SIRs Amazon has developed
a high level of capacity, supported by a rapid aathble increase in R&D investment
(Tou et al., 2016).

Thus, leveraged by this activated latent digitaiora function, the development
trajectory transforms by spinning off from a captliGDP-based co-evolutiaycle to
an uncaptured GDP-driven co-evolution cyclEhis transformation can be attributed to
the inertia of the shift in people’s preferenced tre Internet’s function of creating new
functionality corresponding to such a shift.

6) Sophisticated Management System Leading to taesformation

Such a sophisticated management system has operelldiecause of the strong inertia
induced by the strong customer-centric visionaagéship of Jeff Bezos, together with
motivated, brilliant, and consistently innovativemm@oyees equipped with

self-assessment and disruption analysis systenmesseThkfforts function as a virtuous
cycle - leading to the transformation of routinepariodic alterations into significant
improvements during the R&D process (Tou et alL%2)

Such a transformation led to Amazon becoming thddotop R&D leader in 2017
with corresponding sustainable increase in salelsaaskyrocketing rise in its market
capitalization. This conspicuous increase and thesequent rise in sales and market
capitalization continued in 2018, as illustratedrigs. 1 and 2 anlig. 3.

25000
20000 - Market capitalization
15000 -

10000 -

Sales and mark
capitalizatiot

5000 A Sales
2015 2018

(06T T T T T T
0 5000 10000 15000 20000 25000 30000

R&D

Fig. 3. The Correlation between R&D Investment and Sales and Market
Capitalization for Amazon (2001-2018) — Index: 2001 = 100

Source: Amazon (20E).

The abovementioned chain systems that constitutazAnis sophisticated institutional

systems prompt a hypothetical view that the valuthese systems reflects its market
capitalization, to which risk-heavy investment i&R has close relevance (ECB, 2008).
Furthermore, following careful observation of theablers of such aggressive behavior

! Fig. 12 in Section 5 illustrates this spin-off dynism. In the upper dual cycles, the inner circle
(pink color) indicates a captured GDP-based cotgimi cycle, while the outer circle (light blue
color) indicates an uncaptured GDP-driven co-ewmtutycle (Watanabe et al., 20895
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in terms of large amounts of investment into R&hieh incorporate characteristics
such as uncertainty, a long lead times, and sueeebsge amounts of funds without
interruption, it is postulated that certain funosobeyond the accomplishment of
economic value may be embeded in its institutisatems, and that this function
tempts investors betting on the future remarkabkeaacement expected to be realized
by its aggressive R&D investment.

3. Gross Market Value Created by the Price Free CésRatio

3.1 Gross Market Value

Amazon has been endeavoring to be an R&D-drivenpemy since its inception in
1994 (Bezos, 2010). Consequently, it aimed to emmats R&D investment, leading to
it becoming the world’s top R&D firm, as demonsticin Fig. 1.

As reviewed in the preceding section, such a largeunt of R&D investment can be
attributed to gross R&D encompassing assimil&Hsfrom the market and enabled by
its sophisticated institutional systems (Tou etz020).

While some of this investment can be endorsed byZan’'s positive business results
in terms of a sustained increase in sales anddash flow, such a large amount of
aggressive investment is beyond endorsement. Inti@udto actual economic
performance, investors have been betting on a lengil of risky investment with the
expectation of Amazon’s future success by trusiisgR&D-inducing institutional
systems.

The value of such institutional systems, encompgsboth captured and uncaptured
GDP, reflects market capitalization measured bytigiying the number of outstanding
shares by the current price of a single share Kspoices). While the former value
reflects the actual objective economic performanyggically in terms of sales (which
primarily reflects captured GDP), as demonstratedTable 1, the stock prices
themselves are highly subjective. In addition, treflect largely uncaptured GDP in the
digital economy where customers’ preferences hawenb shifting toward
supra-functionality beyond economic value.

Table 1 Correlation between the Number of Shares a@h Sales for Amazon
(2000-2018)

InN=5.53 + 0.1, In S+ 0.05D, In S-0.89D,  adj. R 0.990 DW1.59
(209.20) (12.50) (21.61) (-8.35)

N: Number of shares outstanding; Sales;D: Dummy variables§;: 2000-2004 =1, others = @,:
2005-2018 = 0; others = 1).

The figures in parentheses indicate t-statistitsira significant at the 1% level.

Table 1 shows an extremely strong correlation betwsales and the number of shares
for Amazon, which demonstrates that this numbdeces Amazon’s economic growth
as represented by increased sales, which enalglesriiR&D and income. The ratio of
this income to the number of shares, earnings IpgresEPS, indicates a company’s
profitability. A higherEPSrepresents a higher market value of the companguse it
can gain more investors who expect higher profits.

With such an understanding, market capitalizatahjch reflects the value of the
institutional systems, is decomposed to the follmnequation, consisting of objectively
reflecting the economic performance and the suibgétiream”: expectation relating to
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the company’s future success.

E S
MC=NXEX% 1)

wehreMC: market capitalizatiorl\: number of share€&: earning (net income},: stock prices.

While E/N representEPS and, together withN, it represents the actual economic

performance,ESTp represents price earnings ratRER), which is highly subjective.
N

Equation (1) depicts gross market value, encompgdbie actual economic value (in
terms ofN andEPS and the value of the "dream” of future succé2ER)>.

While equation (1) reflects the value of the ingtdnal systems that induce R&D, the
treatment ofPERfor an objective analysis reflecting identical fpemance would be a
key point.

3.2 Free Cash Flow for Fueling Risk-Heavy Challenge

Since R&D is such a high-risk investment that ipowates uncertainty, lengthy
successive work with huge amounts of money witlaterruption, and a long lead time
before commercialization, a lack of cash turns t&irn of all previous efforts to
blisters. Therefore, intensive R&D investment catyde enabled by fueling ample and
sustainable funding that is rich in mobility, whichn be expected to come from net
cash flow, rather than from net income (net profit)

While net income indicates leftover revenues aftikrexpenses have been paid, by
adjusting for due income and expenses from theabipgrincome in conducting actual

risky challenges, a timely ample amount of fuelt ttadorses companies facing such
challenges is indispensable. Net cash flow is thed that helps companies expand,
develop new products, buy back stock, pay dividendseduce debt. It is what allows

companies to conduct their day-to-day businessicpéarly for risk-heavy businesses,

as it includes all transactions that transfer &kl et al., 1998).

Amazon as a world-leading R&D-driven company, hygldepends on this flow
(HowDo, 2018), as demonstrated Table 2 and Fig. 4°%. Table 2 demonstrates
extremely high levels of the marginal productivitl net income to free cash flow in
Amazon as it manages with the priority of creataffjuent free cash flow for R&D
investment.

Table 2 Correlation between Net Income and Free Chs Flow for GAFA
(2005-2018)

FCF=a+b E + gD

a b C C, Cs adj. R? DW
Google 708.43 0.75 -7048.92 0.559 1.23
(Mar. 2005-Dec. 2018) (2.07) (7.56) (-5.83)
Apple 2283.00 1.17 -3629.99 -3151.36 -2830.90 0.933 1.77

(Mar. 2005-Dec. 2018)  (3.09)  (23.94) (-4.73) (-4.02)  (-3.66)

2 Stock prices tend to contain information aboutifeteconomic growth (Bondt, 2009).

% In this paper, all data for GAFA are based on wubr statistics. Aiming at maintaining consistency
with other analyses in the paper, Facebook wayaedlbetween 2012 and 2018 as its IPO was in May
2012.



Facebook 858.44 0.67 0.681 1.35
(Sept. 2012-Dec. 2018)  (3.33) (7.52)

Amazon 644.76 1.98 -5921.29  -3311.07 -2826.23  0.713 2.29
(Mar. 2005-Dec. 2018)  (3.03) (5.92) (-8.89) (-5.06)  (-4.30)

" Facebook is 2012-2018.

FCF: Free cash flowE: Net income;a, b and c: Coefficients.b indicates marginal productivity & to FCF; D;:
Dummy variables: Googléd;: 2012.6, 2018.3 = 1, others=0; Apple and AmaZdni quarter =1, others =0i(=
1~3).

Marginal productivity of FCF/Net income (2018) 1.93
1.98 2
2 0.75 1.17 0.75 1.08
-7\7 o 0.67 1 028
0 0 T T
Google Apple  Facebook Amazon Google Apple  Facebook ~ Amazon

Fig. 4. Comparison of Free Cash FlowHCF) vs Income for GAFA.

3.3 Free Cash per Share — Amazon'’s Financial Focus

As reviewed above, Amazon has highly prioritizeeating free cash flow for vigorous
R&D investment. In its 2004 letter to stakeholdeBgzos reminded them that
Amazon’s financial focus is on long-term growthfiee cash per share, by stressing,
“Our ultimate financial measure, and the one we tweant to drive over the long-term,
is free cash flow per shareTo accomplish this focus, he elaborat&édimazon’s free
cash flow is driven primarily by increasing operdagiprofit and efficiently managing
both working capital and capital expenditures. Wakato increase operating profit by
focusing on improving all aspects of the customgyegence to grow sales and by
maintaining a lean cost structuréBezos, 2005).

As stressed by Bezos, Amazon'’s financial focusisong-term growth in free cash per
share to address its leading target of being an fé&izen companyFig. 5 illustrates
the trend in Amazon'’s financial focus of free cashn share over the period 1996-2018,
and it demonstrates long-term sustained growth¢hvis also demonstrated bhable 3.

50
40 -
30 4
20
10
0 T ‘ . ‘ ; T T : T
-10

USRI RN

N A I OO X O b &
T IFIST NSNS S %Q

S S
10D R R A R R )

© N & D
S &S S

Fig. 5. Trend in Amazon’s Free Cash Flow per Shar@996-2018) — US$ bil.

Table 3 Long-term Sustained Growth in Free Cash FhM per Share for Amazon
(2002-2018)

FCF _ 4 e 1o FCE
A-e In N InAd+ At
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FCF

N = —571+02D;t +0.56D,t+4.77D; adi.R® 0.900 DW2.01
(-5.17) (6.41) (7.20) (4.1

t: Time trend;A: Growth rate; A: Scale FactorD: Dummy variables;: 2002-2011=1, others = @:
2012-2018 = 0; others = 1).
The figures in parentheses indicate t-statistitsira significant at the 1% level.

In

Table 3 demonstrates that Amazon’s free cash flewshare grew steadiliy with an
average growth rate of 29%a. by 2011. This growth rate increased dramaticaily t
56% p.a. after 2012. This steady growth with a dramaticease from 2012 led to
Amazon becoming a world-leading R&D-driven compamyl to it demonstrating the
significant role of free cash per share as a aadizator for managing such a company.

3.4 The Price Free Cash Ratio as an Inducer of amvestor Surplus

On the basis of the foregoing analysis, with the af replicating the financial focus of
a world-leading R&D-driven company, free cash flpar shareKCPS is used foEPS
in equation (1) as follows:

FCF S.
MC =N XTXﬁ (2)

Here, FCST”/N can be defined as the price free cash r&qR).

While right first and second itemdl @nd FCF/N) can be considered to be a producer
surplus by reflecting actual explicit economic aopishments represented by sales and
earnings affordable to R&D investment, the thiemt{ thePFCR can be considered to
be an investor surplus, where investors bet orghaenireaction to the actual economic
accomplishments. This surplus is similar to a camsusurplus, where consumers pay a
higher price than the actual market price for ative goods and services.

Amazon shows the highest levelRFCR,as demonstrated ifable 4 andFig. 6.

Table 4 Comparison of Price Free Cash Ratigercr) for GAFA (2015-2018) — US$ bil.

PFCR = % =
N

Google Apple Facebook Amazon

e FCF | PFCR | MC FCF | PFCR | MC FCF | PFCR | MC FCF | PFCR
2015 431.6 | 16.4 | 26.3 | 646.8 | 69.8 | 9.3 |278.5| 7.8 | 35.7|232.8| 7.5| 31.2
2016 528.2 | 24.8 | 21.3 | 574.2 | 53.5 | 10.7|359.9 | 11.6 | 31.0 | 345.4 | 10.5 | 33.0
2017 660.7 | 23.6 | 28.0|781.0|51.8| 15.1|478.8 | 17.5 | 27.4 | 481.2 | 8.3 | 57.9
2018 768.0 | 21.3 | 36.0 | 871.9 | 64.1 | 13.6|471.9 | 15.4 | 30.7 | 814.9 | 19.4 | 42.0
i:’lif;)gl: 597.1 | 21.5 | 27.9 | 718.5|59.8 | 12.2]397.3 | 13.1| 31.2 | 468.6 | 11.4 | 41.0

MC depends on the average value of 4 quarters ofghe
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60 60

2018 Average 2015-2018
50 42.0 50 41.0
40 560 30.7 10 . 31.2
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Google Apple  Facebook Amazon Google Apple  Facebook Amazon

Fig. 6. Comparison of Price Free Cash Raiaq®FCRs) for GAFA.

Based on these notable observations, the trengeimmiagnitude of the composition of
market capitalization in Google, Apple, and Amazer the period of 2002-2018 is
compared by taking logarithms of equation (2) (lBaod is not included as its IPO was
in 2012). Fig. 7 demonstrates this comparison. Looking at this #gwe note that
Amazon demonstrates the highest magnitude of iak@surplus and that this led to it
having the highest growth in market capitalization.

Google
: /\/_//
5 In SP(FCF/N) — Investor
10
= surplus
£
o
S s In FCF/N
-
5 Producer surplus
5 InN
> 0 ‘ ' _ ' , _ ' _ ‘ , ' ' ‘
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
g Apple In SP(FCF/N) — Investor surplus
=
<
g1 In FCFIN
p=
o Producer surplus
S 5
ol InN
=
<
S o0 : : ‘ : ‘ : : : : ‘ : ‘ :
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
g jzon_/_// In SP(FCF/N) — Investor surplus
@]
=10
N
= In FCF/N
=
§‘ 5 Producer surplus
-
Q
~ InN
<
= 0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Fig. 7. Trend in the Magnitude of the Composition bMarket Capitalization
for Google, Apple, and Amazon2002-2018) — Logarithmic scale.

3.5 Dynamism of Market Value Creation by thePFCR

As orchestrated by Bezos, Amazon’'s financial foaus FCPS emerges R&D
significantly, as demonstrated Trable 5.

Table 5 Correlation between Free Cash Flow per Shar¢FrCPS) and R&D for Amazon
(2002-2018).
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InRD = 5.92 + 1.25InFCPS + 2.67D adj.R?0.848 DW 1.15
(24.27) (9.50) (3.78)
RD: R&D investmentfCPS Free cash flow per shai®; Dummy variable (2012 = 1, other = 0).
The figures in parentheses indicate t-statistitsira significant at the 1% level.

Emerged R&D instills the expectation and the dreeimAmazon’s advancement,
leading to significant enhancements in its stockgs;S>, as demonstrated ifable 6.
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Table 6 Correlation between R&D and Stock Prices foAmazon (2002 — 2018)

In Sp=-1.07+ 0.79 InR  adj. R 0.958 DW1.54

(-3.29) (19.02)
S,: Stock pricesR: R&D investment.

The figures in parentheses indicate t-statistitsira significant at the 1% level.

Throughout this proces§CPSinduces stock prices, as demonstratedable 7, and
thus leads to subsequent high levels ofRR€R,as demonstrated in Fig. 6.

Table 7 Correlation between Free Cash Flow per Shar(Fcps) and Stock Prices
for Amazon (2002 - 2018)

In Sp=5.25 + 0.7D;In FCPS+ 0.49D, In FCPS-1.63D;  adj. R 0.948 DW 1.09
(22.57) (6.74) (5.20) (-6.25)

D: Dummy variables;: 2000-2011=1, others = 0,: 2012-2018 = 0; others = 1).
The figures in parentheses indicate t-statistitsira significant at the 1% level.

Fig. 8illustrates this dynamism.

fcF—— (PFCR)
/ Share

Table 7
S FCF/ Share (FCPS)

Table ¢ Table ¢
R

Fig. 8. Dynamism Leading to High Level of Price Fre Cash Ratio(PFCR) for
Amazon.

This dynamism leads to the institutional systemsgetr R&D-inducing system as
illustrated inFig. 9. While it is generally postulated that a produserplus, typically
intiated by an increase in sales and free cash, flosuces R&D, Fig. 9 suggests that
investors bet on Amazon’s solid growth, expectih¢pi be accomplished through its
aggressive R&D, and thereby, an investor surplgmifstantly induces R&D in
Amazon.

Gross mankat valle MC: Market capitalization,

N: Number of shares outstanding,
S,: Stock prices,

FCF: Free cash flow,

S Sales,

R: Gross R&D R:: Indigenous R&D,
z Assimilation capacity,

SIRs Soft innovation resources

R = R, + z - SIRs Shifts in preferences, Sleeping resources, Drawing upon
past information, Providing utmost gratification ever

experienced, Memory and future dreams, Untapped
resources and visic

Producer surplus Investor surplus

FCF S,
MC = N X —— X
FCF/N

Fig. 9. Institutional Systems-Driven R&D-Inducing System in Amazon.
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4. Market Inducement of R&D

4.1 Market Capitalization as a Total Surplus
On the basis of the preceding analysis, marketalgation, which reflects the value of
institutional systems inducing vigorous R&D as eswed earlier, can be depicted as
follows:
M=M(P,I) 3)
whereM: market capitalization?: producer surplus; aridinvestor surplus.

Equation (3) can be developed as follows:

oM OR oM OR
M——P+—I—55P+551 (4)

The elasticity of market capitalization to R&zan be depicted as follows:
6RM d0R (OM OR P O0R /OM OR I OR P OR I
= 3w = awlor 9P 7)* am\or a1 )" P Rt OT°R
= Epp T &Ry )
where ez, €rp and eg; are the elasticity of market capital to R&D, produsurplus

to R&D, and investor surplus to R&D, respectively.

On the basis of the analysis in Section 3, a priolusurplus and an investor surplus
can be proxied as follows

P=N-"==FCF 6) (
_Sp__ SpN _ MC
I'= FCF/ = FCF ~ FCF (7)

Utilizing the following correlation analysis, thespective elasticity in equation (5) for
GAFA is analyzed as summarizedTiables 8and9:

InR = ay + ey InM (8)
InR = ap+ &gp InP 9)
€r1 = €RM — ERp (10)

In this analysis, while the quarterly data of R&R),(free cash flowKCF), the number

of shares outstandindN), and stock pricesSf) are based,n order to represent the
actual market state of the year examined by avgideasonal fluctuations, quarterly
data are converted to annual data by summing theyafR and FCF for the four
quarters, while the average values for the foartgus of the respective year are used

* Elasticity ofMC to R (MC elasticity toR), &gy, implies a 1% increase MC increaseseg, %
increase irR and represents the efficiencyMC in inducingR.

> In this case, since M =P-],
AR aR dP 9R | Al dR 18R 1 9R _1 0R 1 0R

aM _ apI _ apI ap ' aPI 61_‘;‘;"5 T'Eflap P aI
R M_M(16R 1aR)_1aRP1 1 R PI _ R P . OR I

P V) T R TR a R TRtk et B

£ —_—— - =
RM =™ 45y R R
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for N andS,. Therefore, the annual value for market capitéibrais represented by the
value measured by multiplying the abdvdy S,.

Table 81 Correlation between Market Capitalization and R&D for GAFA
(2005-2018)
lnR = aM + SRMlDl lnM + SRMZ(]‘ - Dl) lnM + bMDl + dMDZ

am ERM1 ERM2 bom dy adj. R DW
Google :17'294) (15?9?1) (22?15) (1311677) 22..2864) 0992 239
e D0 ey san sy (oay O LS8
Facebook ;?7'_2590) ( 115'?972) ff:S) 0.921 1.16
Amazon 56?737) ( 116.2416) ?2'?2) 0.963 1.79

aw, by, du: Coefficient.

D: Dummy variables);: Google: 2005-2007=1, others = 0; Apple: 2005-2Qdthers = 0D,: Google: 2005, 2009=1, others=0).
Apple: 2010-2012=1, others = 0; Facebook: 201441grg=0; Amazon: 2006, 2008=1, others=0.)
Facebook is between 2012-2018 for reference.

The figures in parentheses indicate t-statistitsira significant at the 1% level except * 10%.

Table 82 Correlation between Producer Surplus and R&D for GAFA (2005-2018)
InR = ap+ egp1D1InP + €gp,(1 —Dy)InP + bpD;y + dpD,

ap Erp1 ERrp2 bp dp adj. R DW
Google (Si.gsagg)* (12.(.)748) ?;3*28) le-.3206)* i-lz'?sgs) 0.866 1.97
Apple (1é.1§5) ?1'61;.717) ?4.1.8882) 0.950 1.61
0B o
35 S0 ee e

aw, by, du: Coefficient.

D: Dummy variables (P Google: 2005-2008=1, others = 0; Facebook: 2011321, others = 0; Amazon: 2005-20011=1, others =
0; D,: Google: 2012=1, others = 0; Apple: 2016-2018=the®s=0).
Facebook is between 2012-2018 for reference.

The figures in parentheses indicate t-statistitsra significant at the 1% level except * 10%.

Utilizing the above results, the elasticity of ist@ surplus €;;) was measured taking
the balance between the elasticity of market chgatizon to R&D and that of producer
surplus to R&D, thereby, the composition of the elasticity of kedrcapitalization to
R&D for GAFA was compared, as summarizedable 9.

® Average values during the examined period wersemted by using period weight.
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Table 9 Composition of the Elasticity of Market Cajtalization to R&D for GAFA
(2005-2018) — Average value using period weight

ErRM €Rp ERI
Google 1.28 0.74 0.54
Apple 1.02 0.67 0.35
Facebook 1.07 0.53 0.54
Amazon 1.21 0.59 0.62

* Facebook is between 2012-2018 for reference.

Fig. 10 illustrates this result and compares the compmositif the elasticity of market
capitalization to R&D for GAFA.

14

g 1.28 1.21
g 12 1.07 o )
= o 054 1.02 Elasticity of investor
S os 0.62 surplus to R&D &g,
% 0.8 : 0.54
<
g 0.6
= -
5 o Elasticity of producer
SN 0.74 0.67 surplus to R&D &
£ % 0 0.53 0.59 p RP
g o 0.2
w e

= 0.0

Google Apple Facebook Amazon

Fig. 10. Composition of the Elasticity of MarketCapitalization to R&D for
GAFA (2005-2018).

* Facebook is between 2012-2018 for reference.

Looking at Fig. 10, we note that Amazon demonssréte highest elasticity of investor
surplus to R&D investment among GAFA, and that thigh level of elasticity leads to
its high level of elasticity of market capitalizati to R&D investment (second after
Google).

While Amazon has maintained the highest level ofnaestor surplus, as demonstrated
in Figs. 6 and 7, its highest elasticity to R&D pags the idea that investors bet on
Amazon’s solid growth, which is expected to be immml by its large amount of

aggressive R&D investment that is supported anarsed by its institutional systems,
as illustrated in Fig. 9.
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5. Implications of an Investor Surplus

As reviewed earlier, market capitalization représemoss market value, which reflects
the value of the institutional systems of the conmyp#hat induce large amounts of
aggressive R&D investment in Amazon. Correspondiagthe current corporate
governance doctorine (Business Roudtable, 2018)gtioss value can be decomposed
into a producer surplus and an investor surplusiléMihe former represents actual
objective economic performance, primarily reflegteaptured GDP, the latter is highly
subjective and reflects largely uncaptured GDP e wigital economy, where
customers’ preferences have been shifting to siymetionality beyond economic
value.

The analysis in the preceding section highlights a&an’s significant role as an
investor surplus and supported the idea that iovesbet on the continuation of
Amazon’s solid growth by means of its aggressiveestment in large amounts of
R&D, supported and endorsed by its institutionatems.

Based on these observations, an objective anabfstee dynamism of an investor
surplus in encouraging investors to bet on oveptynoistic future prospects of Amazon,
initiated by aggressive R&D investment, is atterdpiethis section.

5.1 Convincing Objective Evidence of Promising Retms on R&D

Confronting the dilemmas of R&D expansion and putidity decline in the digital
economy (Tou et al., 20b8201%), and also the increasing dependence on uncaptured
GDP toward supra-functionality beyond economic galumvestors are skeptical about
the returns on aggressive R&D investment (Wataedlaé, 2015, 201%).

Under such circumstances, Amazon has been makieny e¥fort to provide investors
and customers with convincing evidence of the psamgi returns expected to be gained
from such R&D.

The number of patent applications can be considierd® one of the notable objective
outcomes that convince investors/customers of o returns from R&D
investment. Amazon has been making intensive sffortonvince them in this way.

Table 10 analyzes the correlation between R&D investmert ambsequent patent
applications for GAFA over the period of 2004-2018.

Table 10 Correlation between R&D and Patent Applicéons for GAFA (2004-2018)
INnPAT=a+bInR+cD

a b c adj. R DW
Goodl 3.91 0.47 0.44 0.771 1.00
oogie (6.44) (6.74) (2.23)
Aop| 2.54 0.66 -0.46 0.932 1.00
ppie (6.31) (13.19) (-2.98)
Eacebook 2.37 0.55 0.790 2.77
aceboo (2.79) (5.23)
A -2.76 1.07 0.981 1.39
mazon (-8.05) (25.87)

PAT: Patent applicatior): Dummy variablesfy,eqe 2005, 2015=1, others=0,,,s 2006, 2018=1, others=0);
a, b, c coefficient p indicates R&D elasticity to patent application).
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The figures in parentheses indicate t-statistitsra significant at the 1% level.

Amazon demonstrates an extremely strong correlé@vween them and a high level of
R&D elasticity to patent applications, as illuse@tnFig. 11

14
1.07
1.0 0.66
0.47 ’ 0.55
0.6 :
0.2
Google Apple Facebook Amazon

Fig. 11. R&D Elasticity to Patent Application for GAFA (2014-2018)

Table 10 and Fig. 11 demonstrate that Amazon ge®e@atents most significantly
through its aggressive R&D. This high level of &l@s/ instills investors with
confidence to bet on Amazon’s future success basesustained growth by means of
R&D investment.

Since statistics on patent applications objectivaffect business performance, this
elasticity supports to improve the objectivity of iavestor surplus.

5.2 Dynamism Leveraging the Expectations of Stakelaers

Based on its unique business model and ambitiodsasmour toward customer-centric
R&D-driven advancement, Amazon has developed itsprehensive empire chain, big
data collection system, and the architecture fatigpation, harnessing the power of
users and leading to user-driven innovation. Thisovation, in turn, accelerates the
advancement of the Internet. Advanced Internet awsland induces environmentally
friendly soft innovation resourceSIRY’. SinceSIRsare considered to be a condensate
and crystal of the advancement of the Internet (Boual., 201B), in line with
Metcalfe’s lawW, the magnitude o8IRsis proportional to the interactions with users.
Therefore, Amazon’s user-driven innovation stronglyakens and induces broad areas
of SIRsin a marketplace, as exemplified below, consisbhdnternet-based resources
that have been either sleeping or untapped, aeduits in multisided interaction in the
markets where the consumer is looking for functibpdeyond economic value. For
example, Amazon has been contributing to curresibajl significant tasks to attain the
sustainable development goaBDG9, and its cloud service, Amazon Web Services
(AWS), has helped 16 startups worldwide to achteee SDGs

(i) Shifts in preferences toward supra-functionalitydyel economic valu&§DGs.
(The biggest river e.g., Amazon Web Service: AWS (2002))

(i) Sleeping resources
(All stakeholders working togethee.g., Amazon Flex (2015))

(iif) Drawing upon past information and fostering trust
(Carrying every product from A toZe.g., Amazon Prime (2005))

" Amazon stressed that as Earth’s most consumericadmpany, it works every day to offer the
shopping experience with the lowest environmentglact on the planet (Phipps, 2018; Naveed et al.,
2020).

8 The effect of a telecommunication network is pmipoal to the square of the number of connected
users of the system.
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(iv) Providing the most gratification ever experienced

(Fusing net and real e.g., Amazon Go (2016))
(v) Memory and future dreams

(Brick and mortar retailer e.g., Amazon Kindle (2007))
(vi) Untapped resources and vision

(Instilling dreams in customerse.g., Amazon Echo (2014))

With distinct assimilation capacity supported bypiddy increasing R&D investment
(Tou et al., 2018, Amazon has assimilated these br&Rs,leading to a significant
increase in gross R&D, consisting of indigenous R&Mdl assimilateSIRS.

Increased gross R&D contributes to significant glgwwhich activates a latent
self-propagating function indigenous to ICT (Watama&t al., 2004, 2004) leading to
emerging supra-functionality beyond economic vahag satisfies a shift in customers’
preferences in the digital economy. Emerged supmationality accelerates user-driven
innovation, which promotes further advancementeflnternet.

Thus, a notable virtuous cycleser-driven innovation» advancement of the Internet
— awakening and inducement of SIRs in a marketplacecrease in gross R&D-
activation of self-propagating functiors emergence of supra-functionality beyond
economic value- acceleration of user-driven innovatiohas been constructed, as
illustrated inFig. 12 Amazon has been making extensive efforts to oedef this
virtuous cycle in terms of acceleration, widenirappealing to stakeholders, and
avoiding fragility. The acquisition of Whole Foods 2017 aimed at capturing the
growth engine with a brand value &8SG° corresponding to the current corporate
governance doctrindor avoiding the fragility of sustainable growthrided from
technological and financial risks and uncertainasswell as environmental change in
corporate governance (Berthene, 2019; Tou et@20R

Institutional systems that orchestrate techno-imansystems, as reviewed in Section 2,
enable this virtuous cycle, and given this, R&Dvdri sustainable growth leading to
increasing gross market value can be expected.

With this dynamism, investors bet on the contimuatof Amazon’s solid growth by
means of its large amount of aggressive endeavaurfk&D investment, as
demonstrated by the high elasticity of investophis to R&D investment.

Amazon does not pay dividends and has prohibitealestbuybacks since 2012.
Therefore, it is natural to raise the questioncawhat investors expect from Amazon's
huge risk investment (Watanabe, 2020)?

The abovementioned dynamism provides a reasonaisiea to this question, with
significant implications for Amazon’s investor slug. First, investors incorporate not
only shareholders but also broad stakeholders mhten users. Second, these
stakeholders expect not only economic value but sigra-functionality beyond such
value, encompassing social, cultural, and ecolbgiiaes.

’ This significant increase in Amazon’s gross R&Dresponds to it becoming the world’s top R&D
company from 2017, by transforming routine or péiGaalterations into significant improvement during
its R&D process (Tou et al., 204;9Vatanavbe et al., 2020).

% Whole Foods has taken a pioneering initiativasrbalanced SGstrategy:
Environment-Social-Governance.
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Thus, it can be concluded that Amazon leverageexipectations of a wide range of
stakeholders by providing supra-functionality beyatonomic value that satisfies a
shift in users’ preferences in the digital econoamd thereby takes the initiative in
terms of stakeholder capitalism. This initiativads to the realization of an outstanding
cash conversion cycle (CCC), which secure abunfilaatcash and enables aggressive
R&D that excites investors.
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(iv) Providing the most gratification ever experienced. Fusing net and real 2016 Amazon Go
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(vi) Untapped resources and vision. Instill dreams to customers 2014 Amazon Echo

The lowest environmental impact shopping experience on the planet as Earth’s most consumer-centric company
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Fig. 12. Dynamism of an Investor Surplus in Inducig R&D Investment in
Amazon.

6. Conclusion

As the digital economy progresses, securing R&Destment has determined
competitiveness. Amazon, a company with a markettal&ation of US$ 1 trillion
since 2018, following Apple, has been a world leaddr&D investment since 2017. In
2018, it invested US$ 28.8 billion, 35% more thia@ $econd biggest investor, Google.

Such a remarkable accomplishment can be attribiatats institutional systems that
orcheste techno-financing systems, which fuse quenR&D transformation system and
a sophisticated financing system centered on th€.CtChese institutional systems
support and endorse aggressive investment in R&Bhwhcorporates characteristics of
uncertainty, long lead-times, and successive irgl@ivvery large amounts of funding
without interruption.

While some of this investment can be endorsed byZun’s positive business results,
such as sustained increases in sales and free floagh such a large amount of
aggressive investment is beyond endorsement. Inti@udto actual economic

performance, investors have been betting on a leng#l of risky investment with the
expectation of Amazon’s future success, trusting R&D-inducing institutional

systems.

While the former can be considered to be a gemeedition to a producer surplus, the
latter can be postulated as an investor surplusvhilch investors bet on overly
optimistic future prospects instead of actual aqu@hments. This is similar to a
consumer surplus in which consumers pay more thanactual market price for
attractive goods and services.

In light of increasing concern on the elucidatidnttee inside of this dynamism, this
paper attempted to elucidate the institutional syst that enable Amazon to invest a
very large amount of financing resources in agagved3&D.

Corresponding to the current corporate governancgide by introducing a concept of
gross market value consisting of a producer sur@hgsan investor surplus, an intensive
empirical analysis was conducted, focusing on #aestbpment trajectory of Amazon’s

techno-financing system over tEiﬁi two decadgsther with comparative analyses of
the performance of the big fou ervice cames, Google, Apple, Facebook, and

Amazon (GAFA).

A broadly applicable practical approach for measyrian investor surplus was
developed and the following noteworthy findings e&vebtained:

(i) It was identified that among GAFA, Amazon demortstlahe highest dependence
on an investor surplus, which suggests that investe betting on the continuation
of Amazon’s solid growth by means of its aggressimgestment in R&D,
supported and endorsed by its institutional systems

(i) Amazon’s investor surplus demonstrated a high ielgsto R&D investment and
supported the above mentioned supposition.

(i) 1t was demonstrated that Amazon’s investors inc@gonot only shareholders but
also broad stakeholders centered on users, andhtéhaexpect not only economic

22



value but also supra-functionality beyond such @akncompassing socio-cultural
and ecological values.

(iv) Thus, Amazon has taken the initiative in termstaksholder capitalism leading it
to realize an outstanding CCC and secure abundamtcash, enabling aggressive
R&D that excites investors.

These findings give rise to the following insightfauggestions highlighting the
significance of an investor surplus toward stakéeotapitalism:

(i) A mechanism for inducing an investor surplus shdddurther elucidated.
(i) A dynamism for producing an investor surplus shdaddyeneralized.
(i) The projection of such dynamism into national Rgdlicy should be undertaken.

(iv) Lessons from policy application should be providedAmazon for the new
monopoly in the digital economy.

(v) The theoretical framework of stakeholder capital&hould be further developed.

Future works should focus on the following points:

(i) In-depth comparative analysis of a similar investarplus in global ICT leaders.
(i)  Deployment of a similar analysis in ICT-leadingions.

(i) Development of standard metrics for assessingttite ef stakeholder capitalism.

(iv) Development of an analytical approach identifyihg bptimal balance between a
producer surplus and an investor surplus.

(v) Application of the above approach to the taxatibthe digital economy.

Acknowledgement

The research leading to these results is the péra @roject: Platform Value Now: Value
Capturing in the Fast Emerging Platform Ecosystemgported by the Strategic Research
Council at the Academy of Finland [grant number 243).

23



Appendix Data Construction

Table A1 Quarterly Trends in R&D-seeking Institutional Systems for GAFA
(2005-2018)- US$ mil.

Alphabet (Google)
Free Number Stock Market -
R&D cash flow of shares price*  capitalization PFCR
Mar-05 10¢ 387 532 91 4841: 124
Jur-05 96 467 541 151 8169: 17%
Ser-05 17¢ 354 55( 15¢ 8698¢ 24¢
Dec-05 19C 41z 582 207 12077¢ 29¢
Mar-06 247 48( 587 19t 11450¢ 23¢
Jur-06 288 142 602 21C 12627. 892
Sef-06 31z 51z 60€ 201 12181¢ 23¢
Dec-06 387 544 613 23C 14118¢ 25¢
Mar-07 40¢ 622 61¢ 22¢ 14157¢ 227
Jur-07 53z 65¢ 62C 261 16210¢ 24¢
Se-07 54¢ 108( 622 284 17637¢ 163
Dec-07 631 101t 624 34¢€ 21570 21%
Mar-08 673 93¢ 62€ 22( 13779: 147
Jur-08 682 106¢ 627 262 16504: 154
Sef-08 70E 173: 62¢ 20C 12573° 73
Dec-08 738 1754 62¢ 154 9671: 55
Mar-09 64z 198i 63C 174 10962( 55
Jur-09 70¢ 147( 631 211 13305! 91
Sef-09 75¢& 253¢ 632 24¢ 15678¢ 62
Dec-09 73€ 251(C 634 31C 19649( 78
Mar-10 81¢ 234t 63t 284 18010¢ 77
Jur-10 89¢ 160¢ 63€ 222 14151 88
Sef-10 994 212¢ 637 263 16736° 79
Dec-10 1051 -8€ 63¢ 297 18985° -220¢
Mar-11 122¢ 228: 64z 29: 18847t 83
Jur-11 123¢ 260z 644 252 16301: 63
Sef-11 140¢ 327( 64¢€ 25¢ 16627t 51
Dec-11 1301 107: 64¢ 32: 20919 19t
Mar-12 1441 299t 65C 321 20839; 70
Jur-12 153¢ -6577 652 29C 18908( -29
Sef-12 187¢ 2607 65¢ 371 24707¢ 95
Dec-12 122t 375 661 354 23375( 62
Mar-13 1617 217¢ 66( 397 26219: 12C
Jur-13 176¢€ 204« 665 44C 29270¢ 142
Sef-13 1821 2767 667 43¢ 29222( 10€
Dec-13 193¢ 286: 67C 56( 37525¢ 131
Mar-14 212¢ -901 673 557 37480¢ -41¢€
Jur-14 223¢ 243¢ 67% 58t 39472: 162
Sef-14 265¢ 243t 677 58¢ 39841: 164
Dec-14 2813 315( 681 531 36143¢ 11F
Mar-15 275: 3731 681 55¢E 37770¢ 101
Jur-15 278¢ 450 684 54( 36918: 82
Sef-15 323( 3637 68€ 63¢ 43820 12C
Dec-15 351( 451¢ 68¢ T7¢ 53491 11¢
Mar-16 3361 518( 68¢ 763 52450¢ 101
Jur-16 336: 694¢ 68€ 704 48277t 70
Sef-16 359¢ 703¢ 68¢ 804 55283¢ 79
Dec-16 362: 567: 69C 792 54664 96
Mar-17 3942 693¢ 692 84¢ 58630! 84
Jur-17 4172 453( 692 93( 64330: 14z
Sef-17 420¢ 620 69:< 974 67525! 10¢
Dec-17 430€ 5947 69t 105: 73169: 123
Mar-18 503¢ 309: 69t 1037 72055; 23¢
Jur-18 511« 4471 69t 112¢ 78471¢ 17¢€
Sef-18 523: 791( 69¢€ 1207 83968: 10€
Dec-18 603 5867 69t 104t 72649¢ 124

1. Note for statistics:

1) Number of shares are based on the basic shardaralite.

2) Price free cash ratid®FCR = FCST”/N whereS,: stock pricefCF: free cash flowN: number of shares.
2. For the treatment of stock splits in April 2014t prices before April 2014 were adjusted.
Source: Alphabet (2019).
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Apple

Free Number Stock Market

R&D cash flow of shares price capitalization PFCR
Mar-05 11¢ 49: 5657 6 3365¢ 68
Jur-05 14t 40¢ 570¢ 5 3001« 73
Sef-05 147 65¢€ 575( 8 4404¢ 67
Dec-05 182 201 581¢ 1C 5972( 297
Mar-06 17¢ -31¢ 588¢ 9 5273¢ -16€
Jur-06 17¢ 77C 596( 8 4875: 63
Ser-06 17¢ 91C 597¢ 11 6575¢ 72
Dec-06 184 155¢ 600« 12 7276¢ 47
Mar-07 18¢ 52¢ 6041 13 8016« 152
Jur-07 20¢ 93¢ 606¢ 17 10576! 113
Sef-07 207 146: 609¢ 22 13362 91
Dec-07 24¢ 255t 6131 28 17350° 68
Mar-08 27: 97¢ 6157 21 12621¢ 12¢
Jur-08 29z 991 618¢ 24 14796¢ 14¢
Sef-08 29¢ 387: 621( 1€ 10085( 26
Dec-08 31¢ 358t 6224 12 7587 21
Mar-09 31¢ 72t 623¢ 1t 9369t 12¢
Jur-09 341 199¢ 625¢ 2C 12731( 64
Sef-09 35¢ 263¢ 628¢ 2€ 16645: 63
Dec-08 39¢ 540( 632¢ 3C 19038: 35
Mar-10 42¢ 202¢ 635 34 21327( 10t
Jur-10 464 417% 638t 3€ 229411 55
Ser-10 494 487( 640z 41 25953° 53
Dec-1C 57t 851( 643t 4€ 29652! 35
Mar-11 581 5562 6462 5C 32174 58
Jur-11 62¢ 1015( 648: 48 31086( 31
Ser-11 64¢ 585¢ 649¢ 54 35394¢ 6C
Dec-11 75¢ 1612( 6517 58 37707- 23
Mar-12 841 1247( 653t 8¢ 55972 45
Jur-12 87¢€ 722¢ 655¢ 83 54696° 76
Sef-12 90¢€ 563t 656¢ 9t 62593( 111
Dec-12 101C 2097( 6572 7€ 49960! 24
Mar-13 111¢ 1020( 6577 63 41592¢ 41
Jur-13 117¢ 5812 643( 57 36426( 63
Ser-13 116¢ 760z 632¢ 68 43106¢ 57
Dec-13 133( 2063( 627: 8C 50278: 24
Mar-14 142z 1205( 612 77 46951: 39
Jur-14 1602 782¢ 601 92 55878t 71
Sef-14 168¢ 939¢ 593¢ 101 59785! 64
Dec-14 189¢ 3046( 584: 11C 64495( 21
Mar-15 191¢ 1660( 579« 124 72094’ 43
Jur-15 203¢ 1290( 573( 12¢ 71865’ 56
Sef-15 222( 9811 5647 11C 62286+ 63
Dec-15 240¢ 2346( 555¢ 10¢ 58514( 25
Mar-16 2511 900z 551« 10¢ 60097: 67
Jur-16 256( 772¢ 544: 9€ 52035: 67
Ser-16 257( 1331( 5367 11z 60673¢ 46
Dec-16 2871 2381( 529¢ 11€ 61373( 26
Mar-17 277¢ 9681 522¢ 144 75076° 78
Jur-17 2931 639t 519t 144 74818« 117
Sef-17 2997 1188( 514¢ 154 79356¢ 67
Dec-17 3407 2548( 511% 16¢ 86527 34
Mar-18 337¢ 1094( 502t 16€ 84309! 77
Jur-18 3701 1122( 4882 18¢ 90370° 81
Ser-18 375(C 1648( 480z 22¢ 108400: 66
Dec-18 3902 2334( 473¢€ 15¢ 74705’ 32

1. Note for statistics: same as Alphabet.
Source: Apple (2019).
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Facebook

R&D Free

Number

Stock

Market

cash flow of shares price capitalization PFCR
Sef-12 244 79 242 27 6442( 81t
Dec-12 297 482 237: 2€ 6067¢ 12¢
Mar-13 29¢ 39z 238¢ 2t 5936¢ 151
Jur-13 344 1054 2407 5C 12090 11E
Ser-13 36¢ 66€ 243( 55 13280( 19¢
Dec-13 40¢ 74¢ 245¢ 6C 14794¢ 19¢€
Mar-14 45% 922 254t 67 17125; 18¢€
Jur-14 492 87z 256( 79 20234 232
Ser-14 60¢ 76¢€ 2581 78 20183t 268
Dec-14 1111 293¢ 2761 82 22700¢ 77
Mar-15 1062 119¢ 278¢ 8¢ 23878« 19¢
Jur-15 117C¢ 1331 279¢ 9C 25136( 18¢
Sef-15 1271 141z 280¢ 10¢ 29388! 20¢
Dec-15 131/ 385¢ 282¢ 114 32221t 84
Mar-16 134: 234t 284: 114 32489¢ 13¢
Jur-16 1471 267( 285¢ 12¢ 36633¢ 137
Ser-16 1542 2941 2871 11¢ 33030¢ 112
Dec-16 1563 3661 2881 14z 40924t 112
Mar-17 183« 3781 2891 151 43648 11E
Jur-17 191¢ 391¢ 290( 171 49552 127
Sef-17 2052 437: 290¢ 17¢ 51244( 117
Dec-17 194¢ 540¢ 291( 16C 46498 86
Mar-18 223¢ 504¢ 290¢ 194 56469: 112
Jur-18 252¢ 283¢ 289t 164 47611 16¢€
Ser-18 2657 415¢ 288t 131 37819! 91
Dec-18 285k 331i 287¢ 167 47923 144

1. Note for statistics: same as Alphabet.

2. IPO was in May 2012.
Source: Facebook (2019).
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Amazon

Free

Number

Stock

Market

R&D cash flow of shares price capitalization PFCR
Mar-05 92 -32C 41C 34 1405: -44
Jur-05 10€ 197 411 33 1360( 69
Ser-05 121 77 41% 45 1870¢ 24:
Dec-05 132 57¢ 41F 47 1956 34
Mar-06 14€ -34¢ 417 37 1523: -44
Jur-06 167 72 41¢ 3¢ 1616¢ 22t
Ser-06 172 6¢ 417 32 1339: 194
Dec-06 177 694 41% 3¢ 1629 23
Mar-07 18¢€ -31¢ 41z 4C 1639: -52
Jur-07 201 251 412 68 2818t 112
Sef-07 20¢ 16¢ 414 92 3856« 23C
Dec-07 222 107t 41€ 92 3853¢ 36
Mar-08 234 -70¢€ 417 71 2973: -42
Jur-08 25¢ 27¢ 42( 73 3079¢ 111
Ser-08 264 32: 427 73 3106¢ 96
Dec-08 271 146¢ 42¢ 51 2199¢ 15
Mar-09 27E -64C 42¢ 73 3150¢ -49
Jur-09 29¢ 39C 431 84 36057 92
Ser-09 31¢F 69¢ 43z 92 4033: 58
Dec-09 35C 247¢ 43¢ 13¢ 5905¢ 24
Mar-10 36€ -123¢ 44~ 13€ 6041¢ -49
Jur-10 40¢ 54 447 10¢ 4883¢ 904
Ser-10 442 54( 44¢ 157 7036: 13C
Dec-10 51¢ 316( 447 18C 8046( 25
Mar-11 57¢ -188¢ 451 18C 8123¢ -43
Jur-11 69¢ -1C 45¢ 204 9263¢ -926%
Ser-11 76¢ 267 454 21¢ 9816¢ 36¢
Dec-11 862 371¢ 45¢ 17¢% 7841« 21
Mar-12 94t -282¢ 45% 20:< 9173 -32
Jur-12 108z -63 451 22¢ 10298¢ -163¢
Sef-12 1192 221 452 254 11495; 50€
Dec-12 134¢ 305¢ 45€ 251 11439° 37
Mar-13 138: -3042 45t 26¢€ 12125; -40
Jur-13 158¢ 24 45€ 27¢ 12662° 527¢
Ser-13 173¢ 35( 457 31& 14287t 40¢
Dec-13 1862 469¢ 46( 39¢ 18344 39
Mar-14 1991 -358: 46C 33¢ 15473( -43
Jur-14 222¢ -42¢ 461 32t 14972 -35C
Ser-14 242: 38¢ 462 32z 14929( 384
Dec-14 263¢ 557( 46t 31C 14431 26
Mar-15 275¢ -237( 465 37z 17302° -73
Jur-15 302(C 784 467 434 20272( 25¢
Ser-15 3197 141¢ 46¢ 51z 23956! 16¢
Dec-15 356¢ 682¢ 467 67¢ 31564 46
Mar-16 352¢ -3132 471 594 27960 -89
Jur-16 388( 1867 472 71€ 33848t 181
Sel-16 413 281¢ 474 837 39688! 141
Dec-16 454¢ 784¢ 471 75C 35768t 46
Mar-17 4813 -3767 477 887 42288( -11z
Jur-17 554¢ 73€ 47¢ 96¢ 46367 63C
Sef-17 594¢ 70z 481 961 46240¢ 65¢
Dec-17 631< 873¢ 48¢ 116¢ 56485« 65
Mar-18 675¢ -488¢ 484 1447 70051: -142
Jur-18 7241 420¢ 48¢€ 170C 82610: 19¢€
Sef-18 716: 523¢ 48¢ 200: 97746¢ 187
Dec-18 766¢ 1274( 49C 150z 73596! 58

1. Note for statistics: same as Alphabet.

Source: Amazon (201.
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Table A2 The Trend in the Number of Patent Applicaton for GAFA (2004-2018)

Year Google  Apple Facebook Amazon
2004 1783 534 186 24
2005 1587 565 188 55
2006 1813 645 209 46
2007 2202 925 221 60
2008 2003 1484 786 120
2009 1618 1685 236 143
2010 1791 2092 302 216
2011 1828 2451 333 306
2012 2980 3150 322 469
2013 4021 4368 749 806
2014 5338 4926 1055 1269
2015 6519 4429 933 1843
2016 5515 4935 1310 2249
2017 5237 4731 1780 2629
2018 4291 4407 1743 2732

Source: LexisNexis (2019).
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Tables_TIS 101290

Tables 1, 3,5,6,7in TIS 101290
(Fixed format for regression analysis: Adjust tlesipon of the decimal point)

Table 1 Correlation between the Number of Shares and Sales for Amazon
(2000-2018)
InN=5.53+0.1@®,;In S+ 0.05D,In S-0.89D,  adj. R* 0.990 DW1.59
(209.20) (12.50) (21.61) (-8.35)
N: Number of shares outstanding; Sales;D: Dummy variables§;: 2000-2004 =1, others = @,:
2005-2018 = 0; others = 1).
The figures in parentheses indicate t-statistitsira significant at the 1% level.

Table 3 Long-term Sustained Growth in Free Cash Flow per Share for Amazon
(2002-2018)

FCF—A At lFCF—lA+/1t

N = e n N =1n
FCF R

In—— = —571+0.2D;t +056D,t+4.77D, adi. & 0.900 DW 2.01
N (-5.17) (6.41) (7.20)  (4.19)

t: Time trend;A: Growth rate; A: Scale FactorD: Dummy variablesd;: 2002-2011=1, others = @,:
2012-2018 = 0; others = 1).
The figures in parentheses indicate t-statistitsra significant at the 1% level.

Table 5 Correlation between Free Cash Flow per Share (FCPS) and R&D for Amazon
(2002-2018).

InRD = 5.92 + 1.25InFCPS + 2.67D adj.R?0.848 DW 1.15
(24.27) (9.50) (3.78)
RD: R&D investmentfFCPS: Free cash flow per shaig; Dummy variable (2012 = 1, other = 0).
The figures in parentheses indicate t-statistitsira significant at the 1% level.

Table 6 Correlation between R& D and Stock Pricesfor Amazon (2002 — 2018)

In S =-1.07+ 0.79 InNR  adj. R 0.958 DW1.54

(-3.29) (19.02)
S Stock pricesR: R&D investment.

The figures in parentheses indicate t-statistitsra significant at the 1% level.

Table 7 Correlation between Free Cash Flow per Share (FCPS) and Stock Prices
for Amazon (2002 — 2018)

In $p=5.25+ 0.7D,In FCPS+ 0.49D, In FCPS-1.63D, adj.R® 0.948 DW 1.09
(22.57) (6.74) (5.20) (-6.25)

D: Dummy variables;: 2000-2011=1, others = 0;,: 2012-2018 = 0; others = 1).
The figures in parentheses indicate t-statistitsira significant at the 1% level.



Blue parts are fixed format.

You can edit like

In N =5.53 + 0.1, In S+ 0.05D, In S- 0.89D,
(209.20) (12.50) (21.61) (-8.35)

adj. R 0.990 DW1.59

Green parts can be editted freely.

(One line adjust the position of the decimal point)

(Can be displayethe separate line)



TIS_2020_7. Highlights

Highlights

Institutional systems inducing Amazon’s conspicuB&D investment was elucidated.

A concept of gross market value which reflectsuhleie of the institutional systems was introduced.
A broadly applicable practical approach for meawyen investor surplus was provided.

Amazon’s high dependence on an investor surplusdeamnstrated.

The significant role of an investor surplus towstakeholder capitalization was postulated.
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